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ARDS: 0001–0005
0001
CONFRONTATION OF THE BERLIN DEFINITION FOR ARDS WITH THE OPEN
LUNG BIOPSY PERFORMED IN THE ICU
C. Guérin1, J.-C. Richard2, F. Bayle2, G. Bourdin2, V. Leray2, S. Debord2, A. Stoian2,
E. Bucher3, S. Lantuejoul4, C. Phillipponnet5, J.L. Kemeny6, B. Souweine5,
M. Devouassoux-Shisboran7
1

Hospital de la Croix Rousse, Réanimation Médicale, Lyon, France, 2Réanimation Médicale
Hopital Croix Rousse, Lyon, France, 3Départment Information Médicale, Lyon, France,
4
Service Anatomie Pathologique, Grenoble, France, 5Réanimation Médicale, ClermontFerrand, France, 6Service Anatomie Pathologique, Clermont-Ferrand, France, 7Service
Anatomie Pathologique, Lyon, France
INTRODUCTION. Diffuse alveolar damage (DAD) on lung histology is the hallmark of
ARDS.
OBJECTIVES. The goal of this study was to compare the Berlin definition of ARDS to the
results of the open lung biopsy (OLB) in patients with a persistent ARDS.
METHODS. Firstly, the charts of patients who underwent OLB for acute hypoxemic
respiratory failure in the medical ICU at Croix Rousse University Hospital (Lyon, France)
from 1998 to 2013 were split into ARDS and no ARDS groups according to the Berlin
definition. Two pathologists blinded to the ARDS group analyzed the lung samples independently and classified them with or without DAD. The diagnostic performance of Berlin
definition for ARDS and its stages was tested by using DAD as the reference standard. The
assessment was done for ARDS at inclusion, 24 h later (H24) and at time of OLB. Secondly,
ARDS patients with OLB (cases) were compared to ARDS patients without OLB (controls)
matched for age ±5 years, gender and SAPSII ±7. Thirdly, the comparison of the Berlin
definition to OLB was tested into the medical ICU at Clermont-Ferrand University Hospital,
France for external validity.
RESULTS. During the study period, 113 patients underwent OLB in medical ICU in Lyon
of who 83 had and 30 had not ARDS. DAD was present in 50 OLB (44 ARDS) and not
present in 63 OLB (39 ARDS). Sensitivity and specificity of OLB for ARDS were 0.88 and
0.38, respectively.
Mild, moderate and severe ARDS were found in 8, 44 and 31 cases. Median times of OLB
from ICU admission or ARDS onset were 10 and 9 days, respectively, not different across
the three ARDS stages. The diagnostic performance of ARDS definition is summarized in
table 1.

hyaline membranes plus at least one of the following: intra-alveolar edema, alveolar type I
cell necrosis, alveolar type II cell proliferation, interstitial proliferation of fibroblasts or
organizing interstitial fibrosis. Day 0 was the first day clinical criteria for the diagnosis of
ARDS were met. Comorbidities as well as respiratory, hemodynamic and laboratory variables from day 0 to day 7 were registered. The cause of death was determined according to
changes in the 6 h prior to death (shock if systolic blood pressure was \90 mmHg, hypoxemia if Sa02 \85 %, miscellaneous, and limitation of life sustaining treatment
[LLST]).We compared the change over time in the different variables in patients with and
without DAD using Generalized Estimating Equations. A predictive model for the presence
of DAD was developed by multivariate logistic regression analysis using variables present
on day 0. A p value\0.05 was considered statistically significant. Results are median (IQR),
and odds ratio (OR [95 % confidence interval]).
RESULTS. We included 149 patients in this study (49 with DAD). In univariate analysis,
patients with DAD were younger (64 [55–73] vs. 70 [62–72] years, p = \0.01), presented
more often alcohol abuse (31 vs. 15 %, p = 0.04) and had over time a lower Pa02/Fi02 ratio
(p = \0.01) and dynamic respiratory system compliance (CDYN) (p = \0.01), and a higher
SOFA score (p = 0.04) and INR (p = \0.01). Cause of death for patients with vs. patients
without DAD, respectively, was hypoxemia (25 vs. 5 %), shock (29 vs. 55 %), hypoxemia
and shock (18 vs. 12 %), miscellaneous (25 vs. 22 %), and LLST (4 vs. 6 %) (p = \0.01).
In multivariate analysis, variables associated to DAD at day 0 were Pa02/Fi02 ratio (OR
0.988 [0.981–0.995]), CDYN (OR 0.937 [0.892–0.984]) and age (OR 0.972 [0.946–0.99]).
Areas under the ROC curve (95 % confidence interval) for the diagnosis of ARDS using the
regression model or the Berlin definition were, respectively, 0.74 (0.65–0.82) and 0.64
(0.55–0.72) (p = 0.03).
CONCLUSIONS. Patients with the clinical diagnosis of ARDS and DAD have a different
clinical sub-phenotype than those without DAD at autopsy examination. A predictive model
based on age, Pa02/Fi02 ratio and CDYN at the time of ARDS diagnosis predicts the presence
of DAD more accurately than the Berlin definition.
GRANT ACKNOWLEDGMENT. FIS 12/02898, FIS 11/02791, FIS 12/02451, European
Network (7th FP) ITN 264864.
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MECHANICAL VENTILATION MANAGEMENT DURING EXTRACORPOREAL
MEMBRANE OXYGENATION FOR ACUTE RESPIRATORY DISTRESS
SYNDROME: A RETROSPECTIVE INTERNATIONAL MULTICENTER STUDY
M. Schmidt1,2, C. Stewart3, M. Bailey2, A. Nieszkowska1, J. Kelly2, L. Murphy3,
D. Pilcher2, D.J. Cooper2, C. Scheinkestel2, V. Pellegrino2, P. Forrest3, A. Combes1,
C. Hodgson2
1

Hôpital de la Pitié-Salpêtrière, Assistance Publique-Hôpitaux de Paris, Medical-Surgical
Intensive Care Unit, iCAN, Institute of Cardiometabolism and Nutrition, Paris, France,
Australian and New Zealand Intensive Care Research Centre, Department of Epidemiology
and Preventive Medicine, School of Public Health, Monash University, Melbourne,
Australia, 3Royal Prince Alfred Hospital, Department of Anaesthetics, Sydney, Australia
INTRODUCTION. Although high-level evidence supports low-tidal volume ventilation
strategies to improve survival in non-ECMO patients with ARDS, ventilation management
during ECMO has received scant attention. Consequently, consensus regarding the optimal
ventilator management during ECMO does not exist.
OBJECTIVE. To describe mechanical ventilation (MV) settings in adult patients treated
for an acute respiratory distress syndrome (ARDS) with extracorporeal membrane oxygenation (ECMO) and assess the potential impact of MV settings on ICU mortality.
DESIGN. Retrospective observational study.
SETTING. Three international high case volume ECMO centers (Melbourne, Sydney and
Paris).
PATIENTS. 168 patients treated with ECMO for severe ARDS.
INTERVENTIONS. We analysed the association between MV settings (i.e. plateau pressure, tidal volume [VT] and positive end-expiratory pressure [PEEP]) and ICU mortality
using multivariable logistic regression model and cox-proportional hazards model.
METHODS. Demographic, clinical and daily MV settings were collected once daily at 10
am (or nearest available result), from 24 h before ECMO support until support withdrawal,
or death, or day 28 (whichever occurred first).
RESULTS. One hundred and sixty eight patients (41 ± 14 years old, PaO2/FiO2
67 ± 19 mmHg) fulfilled our inclusion criteria. Median duration on ECMO and in ICU was
10 (6–18) and 28 (16–42) days, respectively. Pre-ECMO VT and pre-ECMO plateau
pressures were similar within the three ICUs. Lower PEEP levels were applied in the French
center than in both Australian centers during ECMO, resulting to a significant lower plateau
pressures (23.9 ± 1.4 vs. 27.6 ± 3.7 and 27.8 ± 3.6; p \ 0.0001). Overall ICU mortality
was 29 %. Non-survivors received significant lower PEEP until day 7 and lower VT after
3 days on ECMO despite receiving targets of VT \6 mL/kg with plateau pressure
\28 cmH2O (p \ 0.05). After adjustments, a higher PEEP during the first 3 days in ECMO
was a protective factor of death in ICU (OR 0.75, 95 % confidence interval [0.64–0.88],
p = 0.0006), whereas higher ICU-ECMO interval, plateau pressure before ECMO [30
cmH2O, and higher lactate at ECMO day 3 were independent predictor of death in ICU.
CONCLUSIONS. Lung protective mechanical ventilation is being used in high case volume ECMO centers. A lower PEEP level during the first 3 days on ECMO is an independent
risk factor of ICU mortality. Further interventional larger studies aimed at testing the
optimal MV strategy, especially the benefit of high PEEP level during ECMO are now
warranted.
2

[Table 1]
Cases and controls were not different for the proportion of ARDS severity stage, SOFA
score, ventilator settings and ICU mortality (62.7 vs 50.6 %, P = 0.16). Reasons for no
OLB in controls were: 45 resolutive ARDS, 9 deaths before OLB, 8 OLB contra-indicated, 7
end-of-life decision, 6 ongoing steroids, 6 undetermined, 2 other reasons for persistent
hypoxemia.
The external validity was performed over 33 patients with acute hypoxemic respiratory
failure and OLB in Clermont-Ferrand medical ICU, of who 22 had ARDS criteria. Sensibility and specificity of ARDS definition were 0.71 and 0.35, respectively.
CONCLUSIONS. Given the challenge imposed to the Berlin definition in this present
setting of persistent ARDS the sensitivity to predict DAD was fair.

0002
ACUTE RESPIRATORY DISTRESS SYNDROME SUB-PHENOTYPES
ACCORDING TO HISTOLOGICAL FINDINGS
P. Cardinal-Fernández1,2, D.A. Muñoz-Rincón3, A.W. Thille4, C. Jaramillo1,
A. Ballén-Barragán5, R. Granados5, A. Lesmes1, F. Frutos-Vivar1,2, O. Peñuelas
Rodriguez2,6, R. Herrero1,2, N. Nin7,8, M.A. de la Cal1,2, A. Esteban1,2, J.A. Lorente1,2,9
1

Hospital Universitario de Getafe, Intensive Care Service and Burn Unit, Getafe, Spain,
2
Centro de Investigación Biomédica en Red de Enfermedades RespiratoriaS (CIBERES),
Getafe, Spain, 3Pablo Tobón Uribe—CES University, Intensive Care Service, Medellin,
Colombia, 4CHU Poitiers, Medical Intensive Care Service, Poitiers, France, 5Hospital
Universitario de Getafe, Pathology Department, Getafe, Spain, 6Hospital Infanta Cristina,
Intensive Care Service, Parla, Spain, 7Hospital de Torrejon, Intensive Care Service, Madrid,
Spain, 8Hospital Español, Intensive Care Service, Montevideo, Uruguay, 9Universidad
Europea de Madrid, Madrid, Spain
INTRODUCTION. The clinical diagnosis of ARDS embraces different histological
findings.
OBJECTIVE. To demonstrate that among patients with the clinical diagnosis of ARDS, the
presence of diffuse alveolar damage (DAD) at histological examination, as compared to its
absence, defines a clinical sub-phenotype.
METHODS. We studied patients that died in our ICU from 2000 to 2012 with the diagnosis
of ARDS according to the Berlin definition and had autopsy. We excluded patients dying
[14 days after the diagnosis of ARDS. The diagnosis of DAD required the presence of

0004
DYNAMICS OF END EXPIRATORY LUNG VOLUME AFTER CHANGING PEEP
IN ARDS PATIENTS
A. Garnero1,2, D. Tuxen3, N. Embriaco2, D. Demory2, S.Y. Donati2, J. Durand-Gasselin2,
J.-M. Arnal2,4
1
Australian and New Zealand Intensive Care Research, Epidemiology and Preventive
Medicine, Monash University, Melbourne, Australia, 2Hopital Sainte Musse, Reanimation
Polyvalente, Toulon, France, 3Alfred Hospital, Intensive Care and Hyperbaric Medicine,
Prahan, Australia, 4Hamilton Medical, Medical Research, Bonaduz, Switzerland
INTRODUCTION. Lung recruitment maneuvers followed by an appropriate level of
positive end-expiratory pressure (PEEP) are the key components of the open lung ventilation strategy in acute respiratory distress syndrome (ARDS). The staircase recruitment
maneuver is a step by step increase of PEEP followed by a decreasing PEEP trial. The
duration of each PEEP step is usually 2 min without strong physiologic rationale.
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OBJECTIVES. This prospective physiological study measured the dynamic of end expiratory volume changes (DEELV) during a step increase and decrease in PEEP in order to
determine the optimal duration for each step.
METHOD. The study was conducted in the general ICU of Hôpital Sainte Musse, Toulon,
France. Eligible participants were adults aged 18 or over, with early onset (less than 24 h)
moderate or severe ARDS, invasively ventilated for less than 72 h at the time of inclusion.
Exclusion criteria were bronchopleural fistula, emphysema, pneumothorax, increased
intracranial pressure, pulmonary arterial hypertension with right heart failure, hemodynamic
instability, pregnancy. Patients were ventilated in pressure control with 15 cmH2O of
driving pressure, 15 breaths per minute and FiO2 was adjusted to target a SpO2 between 90
and 94 %. A staircase recruitment maneuver was performed: PEEP was increased from 5 to
40 cmH2O by step of 5 cmH2O every 2 min and then, PEEP was decreased from 40 to 5
cmH2O by step of 5 cmH2O every 2 min. The dynamic of DEELV was measured by direct
spirometry as the difference between inspiratory and expiratory tidal volume (after correction for physiological volume change) for the 30 breaths following a step increase or
decrease in PEEP. Because DEELV has an exponential increase or decrease, a time constant
(time required to reach 63 % of the final value) was calculated for each patient and each
PEEP step.
RESULTS. 28 patients were included between August 2012 and October 2013. The time
constant of DEELV when PEEP was increased (2[1–3]breath; 8[5–14]s) was significantly longer than the time constant when PEEP was decreased (1[1–1]breath; 4[2–5]s;
p \ 0.001).

Transition 1
Odds ratio

Transition 1
P

Transition 2
Odds ratio

Transition 2
P

Transition 3
Odds ratio

Transition 3
P

Prone
position

1.218

0.37

0.502

0.0025

0.95

0.89

Female
gender

0.57

0.03

1.29

0.24

0.62

0.39

SOFA

0.97

0.39

1.14

0.00075

0.17

0.049

PEEP

0.93

0.02

1.05

0.17

0.94

0.36

[Table 1]
CONCLUSIONS. VAP is not associated with higher mortality in severe ARDS patients.
Prone position is associated with a significant reduction in mortality without any reduction
of VAP incidence.
REFERENCE(S). Guérin C. et al. NEJM 2013.
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THREE-YEAR RISK OF CARDIOVASCULAR DISEASE AMONG INTENSIVE
CARE PATIENTS WITH ACUTE KIDNEY INJURY: A POPULATION-BASED
COHORT STUDY
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INTRODUCTION. Acute kidney injury (AKI) is common among intensive care unit (ICU)
patients, but follow-up data on subsequent risk of cardiovascular disease remain sparse.
OBJECTIVES. To examine the impact of AKI on 3-year risk of first-time heart failure,
myocardial infarction (MI), and stroke among ICU patients surviving to hospital discharge, and to determine whether this risk is modified by renal recovery before hospital
discharge.
METHODS. We used population-based medical registries to identify all adult patients
admitted to an ICU in Northern Denmark during 2005–2010 who survived to hospital
discharge and who had no previous or concurrent diagnosis of heart failure, MI, or stroke.
AKI was defined according to the creatinine criteria in the Kidney Disease Improving
Global Outcomes classification. Renal recovery was defined as without need of dialysis at
hospital discharge and last plasma-creatinine measurement before discharge less than 50 %
above baseline level. We computed the 3-year cumulative risk of hospitalization with heart
failure, MI, and stroke for patients with and without AKI and hazard ratios (HRs), using a
Cox model adjusted for potential confounders.
RESULTS. Among 21,556 ICU patients surviving to hospital discharge, 4,792 (22.2 %)
had an AKI episode. Three-year cumulative risk of heart failure was 2.2 % in patients
without AKI, 5.0 % for AKI stage 1, and 5.0 % for stages 2–3. The corresponding
adjusted HRs were 1.34 (95 % confidence interval (CI), 1.08–1.69) for patients with AKI
stage 1 and 1.46 (95 % CI, 1.15–1.87) for AKI stages 2–3, compared to patients without
AKI. The 3-year cumulative MI risk was 1.0 % for patients without AKI, 1.8 % for
patients with AKI stage 1 and 2.3 % for patients with AKI stages 2–3. The adjusted HR
for MI was 1.05 (95 % CI, 0.72–1.52) for patients with AKI stage 1 and 1.49 (95 % CI,
1.04–2.15) for patients with AKI stages 2–3, compared with patients without AKI. We
found no association between AKI and stroke. The increased risk of heart failure and MI
persisted in patients with renal recovery before discharge, although less pronounced than
in patients without renal recovery. The adjusted HR for heart failure among patients with
AKI stage 1 that had recovered their renal function at hospital discharge was 1.29 (95 %
CI, 1.02–1.63) compared to 1.80 (95 % CI, 1.07–3.04) in patients without renal recovery.
For patients with AKI stages 2–3 the adjusted HRs for heart failure were 1.44 (95 % CI,
1.13–1.96) and 1.55 (95 % CI, 1.06–2.27) for patient with and without renal recovery,
respectively.
CONCLUSIONS. ICU patients surviving any stage of AKI are at increased 3-year risk of
heart failure, but not stroke. Only AKI stages 2–3 are associated with increased MI risk.
GRANT ACKNOWLEDGMENT. The study was made possible through financial support
from the Danish Medical Research Council (record number 271-05-0511), the Clinical
Epidemiology Research Foundation, and a grant from Aarhus University Research.
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[Time constant according to PEEP step]
The DEELV measured during the first breath after the PEEP change was 67 ± 17 % of the
total DEELV during the increase in PEEP and 72 ± 17 % during the decrease in PEEP and
was well correlated with the change in volume expected from the respiratory system
compliance (r2 = 0.71 during the increase in PEEP, r2 = 0.59 during the decrease in
PEEP).
CONCLUSION. These results support the use of short duration for the PEEP step when
using a staircase recruitment maneuver.
The trial is registered at ClinicalTrial.gov, number NCT01899560.
This study was promoted by the Centre Hospitalier Intercommunal de Toulon and funded by
APARD (Association Pour l’Assistance Respiratoire à Domicile).
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VENTILATOR-ASSOCIATED PNEUMONIA IN SEVERE ARDS PATIENTS
TREATED BY PRONE POSITION. RESULTS FROM A MULTICENTER
RANDOMIZED CONTROLLED TRIAL
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INTRODUCTION. Ventilator-associated pneumonia (VAP) is a frequent event in patients
with acute respiratory distress syndrome (ARDS) and supports high mortality.
OBJECTIVES. To assess the incidence and impact on patient survival of VAP in
PROSEVA trial in intubated and mechanically ventilated severe ARDS patients.
METHODS. Ancillary study of PROSEVA trial. VAP was part of the original protocol and
done prospectively in each center. VAP was suspected from clinical-biological and radiological criteria obtained C48 h after inclusionand confirmed from positive quantitative
cultures of broncho-alveolar lavage fluid or tracheal aspirate at 104 and 107 CFU/ml
thresholds, respectively. Central adjudication of VAP cases was made by a member of the
Data Safety Monitoring Board. The occurence of the first VAP episode was expressed as
attack rate and density of incidence [95 % Confidence Interval]. We used multistate model
to assess the impact of VAP on mortality. From the status at ICU admission, VAP and ICU
discharge, we defined three transitions: 1 from ICU admission to VAP, 2 from ICU
admission to ICU discharge, 3 from VAP to ICU discharge. Furthermore, we applied Cox
proportional hazard regression model fed with those covariates selected at P \ 0.20 in the
univariate comparison between patients with or without VAP. The proportional assumption
of risk-effect of covariates on the different transitions was verified. The body position group
was also entered into the Cox model.
RESULTS. Between supine and prone groups, VAP attack rate and density incidence
amounted to 17.9 % (41/229) and 22.8 % (52/237) (P = 0.19), and 0.67 [0.49-0.91] and
1.68 [1.25–2.20] per 100 days of invasive mechanical ventilation (P \ 0.001), respectively.
Thirty-six patients with VAP died (36.7 %) vs 114 (30.6 %) for patients without VAP at day
90 (P = 0.13). At time of inclusion, patients with and without VAP differ for context of ICU
admission, gender, SAPSII, SOFA, noradrenaline dosage, neuromuscular blockade agent
use, PEEP and tidal volume. VAP did not significantly influence day 90 mortality after
controlling for covariates. The time at which a patient got VAP also did not influence the
subsequent fatality rate. Finally, the following covariates were significantly associated with
either transition (Table 1).
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ACUTE KIDNEY INJURY IN CRITICALLY-ILL PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES: RESULTS OF A MULTICENTER
COHORT STUDY
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INTRODUCTION. Cancer patients are at high risk for acute kidney injury (AKI), which is
associated with high morbidity and mortality. Most of the studies assessing prognosis in
critically-ill cancer patients with AKI were however retrospective monocentre cohort
studies raising doubt as regard to the external validity of their results.
OBJECTIVES. We sought to appraise incidence, risk factors, and outcome of AKI in a
large multicentre cohort study of critically-ill patients with hematological
malignancies.
METHODS. Retrospective analysis of prospectively collected database. The study was
carried out in 17 university or university-affiliated centers in France and Belgium between
2010 and 2012. Acute Kidney Injury was defined according to AKIN definition [1].
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RESULTS. 1009 of the 1011 patients admitted into the ICU during the study period were
included in this study. According to AKIN definition, 671 patients (66.5 %) had an AKI
during ICU stay, including respectively 258 patients (38.4 % of patients with AKI), 75
patients (11.2 % of patients with AKI) and 338 patients (50.4 %) with AKI stage 1, 2 and 3.
Severe sepsis and septic shock were the main risk factors of AKI (210 patients with AKI;
31.3 %). Concomitant nephrotoxic agents were identified in 116 patients with AKI (17.3 %)
and tumor lysis syndrome in 83 (12.4 %). One-hundred and one patients with AKI had a
myeloma as underlying malignancy (15.1 %).
After adjustment for confounders, main risk factors of AKI were older age, initial severity,
history of hypertension, tumor lysis syndrome, exposure to nephrotoxic agents, and
myeloma.
Hospital mortality was of 44.3 % in patients with AKI and 25.4 % in patients without AKI
(P \ 0.0001). After adjustment for confounders, AKI was independently associated with
hospital mortality (OR 1.65; 95 % CI 1.19–2.29). Overall, 271 patients required renal
replacement therapy (RRT) of whom 57.2 % died during hospital stay (vs. 31.2 %;
P \ 0.0001).
CONCLUSIONS. Results of this large multicentre cohort study report a 67 % incidence of
AKI in critically-ill patients with hematological malignancies. Half of the patients will
experience a severe AKI according to AKIN classification and 27 % of the overall population required RRT. According to our findings, beside usual risk factors of AKI, myeloma
and tumor lysis syndrome were the main specific factors associated with AKI in this population of patients. Although hospital mortality of critically-ill patients with AKI was in the
similar range than the general ICU population with AKI, acute kidney injury was associated
with poor outcome.
REFERENCE(S). 1. Mehta R et al. Crit Care 2007

0008

Cox regression models
of recovery and
death prior to recovery

Age, per 10 year increase

0.89 (0.80–0.99), \0.05 1.42 (1.22–1.65), \0.05
1.37 (1.01–1.85), \0.05 0.82 (0.58–1.15), 0.28

Fold elevation in creatinine,
per 2 fold increase

0.47 (0.34–0.64), \0.05 0.69 (0.52–0.90), \0.05

Urea, per 10 mmol/L increase 0.84 (0.70–1.00), \0.05 1.05 (0.99–1.11), 0.11
Oligura, present

Fig. 1

1

All patients
in PASS-study
(except CKD
and ESRD)
(n = 1175)

67 (58–67)

67 (59–67)

Male gender, n (%)

648 (55)

295 (58)

Apache-II, median (IQR)

18 (13–24)

21 (15–27)

Severe sepsis or septic shock, n (%)

517 (44)

313 (62)

Vasoactive medication, n (%)

724 (62)

400 (79)

Mechanic ventilation, n (%)

877 (75)

415 (79)

Renal replacement therapy, n (%)

213 (18)

175 (35)

[Table 1: Baseline characteristics]

Fig. 2

Included
patients
(n = 505)

Age, years, median (IQR)

0.32 (0.22–0.46), \0.05 1.32 (0.94–1.85), 0.11

[Table 2 Multivariate cox regression models]

T.S. Itenov1, J.-U. Jensen2,3, J.D. Lundgren2, M.H. Bestle1, the Procalcitonin and Survival
Study (PASS)-Group

Variable

Death prior to
recovery HR,
(95 %-CI), p-value

Gender, female

A MODEL TO PREDICT RECOVERY FROM ACUTE KIDNEY INJURY IN ICU
PATIENTS

Nordsjællands Hospital, University of Copenhagen, Department of Anesthesiology,
Hillerød, Denmark, 2Rigshospital, University of Copenhagen, CHIP, Department of
Infectious Diseases and Rheumatology, Copenhagen, Denmark, 3Hvidovre Hospital,
Department of Microbiology, Copenhagen, Denmark
INTRODUCTION. Critically ill patients that present with acute kidney injury (AKI) can be
separated into two groups; those who recover and those that have a persistent kidney
dysfunction until death or discharge. Current risk stratification tools either predict mortality
or are only applicable to patients treated with renal replacement therapy (RRT) (1). Reliable
models that predict recovery from AKI and are applicable to all ICU patients with AKI are
warranted.
OBJECTIVES. To develop a model for prediction of recovery after AKI.
METHODS. We included patients from a cohort of 1200 ICU patients enrolled as a part of
the clinical trial ‘The PASS’ (2). From this broad cohort of mixed ICU patients we included
patients with AKI on ICU admission. Exclusion criteria: 1. Known chronic kidney
impairment, 2. End-stage renal disease, 3. Insufficient data for evaluation of AKI or
recovery status and 4. Died within 24 h of ICU admission.
The KDIGO definition of AKI was used. Recovery was defined as five consecutive days
with: 1. No RRT 2. Highest creatinine \1.59 reference creatinine 3. Highest urea \13/
15.5 mmol/L for females/males.
A prediction model was built by combining Cox regression models for recovery and death
prior to recovery. Both models included: Elevation in creatinine, urea, oliguria, gender and
age. The model was internally validated by bootstrap cross validation.
RESULTS. 505 patients were included (figure 1, table 1). All the variables were independent predictors of recovery, but only age and creatinine elevation independently
predicted death prior to recovery (table 2). A clinically usable tool was developed (figure 2,
example for non-oliguric, males, age 35–44). The predicted chance of recovery was median
46.5 % (IQR 25.4–60.2). The C-index was 70.1 % after internal validation. C-index range
from 50 to 100 % and reflects the discrimination between recovery and non-recovery.
[70 % are generally considered good discrimination. In patients with a predicted chance of
recovery \33 % (n = 169), 33–66 % (n = 267), [66 % (n = 69) the observed probability
of recovery after 28 days was 25 % (95 %-CI 17–32), 52 % (95 %-CI 45–59) and 79 %
(95 %-CI 67–91), respectively (figure 3).
CONCLUSIONS. Using only readily available measures it was possible to predict individual patients’ chance of recovering kidney function after AKI with good precision. The
model was transformed into a clinically usable tool.
REFERENCES.
1. Uchino S: Outcome prediction for patients with acute kidney injury. Nephron. Clin.
Pract. 2008; 109:c217-23
2. Jensen JU, Hein L, Lundgren B, et al.: Procalcitonin-guided interventions against
infections to increase early appropriate antibiotics and improve survival in the intensive care
unit: a randomized trial. Crit. Care Med. 2011; 39:2048-58
GRANT ACKNOWLEDGMENT. Dr. Itenov received grants from Nordsjællands Hospital, The Capital Region of Denmark and Fr. Olga Brydes Legat.

Recovery HR
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Fig. 3
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ASSOCIATION BETWEEN EARLY RECOVERY FROM ACUTE KIDNEY
INJURY AND MORBIDITY AND MORTALITY AFTER LUNG
TRANSPLANTATION: A POPULATION-BASED COHORT STUDY

remained under baseline level. After 5 years, 71 % cases vs 81 % controls (P = 0.38) were
willing to undergo ICU admission again if needed.
CONCLUSIONS. After 5 years, 2/3 of AKI-RRT hospital survivors were still alive. AKIRRT patients were more severely ill during ICU stay compared with matched non-AKI
patients. This had no impact on long-term QOL which was similar for both groups.

P. Fidalgo1,2, M. Ahmed1, S.R. Meyer3, D. Lien4, J. Weinkauf4, A. Kapasi4, F.S. Cardoso1,5,
K. Jackson6, S.M. Bagshaw1
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Division of Cardiac Surgery, Department of Surgery, Edmonton, Canada, 4Faculty of
Medicine and Dentistry, University of Alberta, Division of Pulmonary Medicine,
Department of Medicine, Edmonton, Canada, 5Hospital Prof Dr Fernando Fonseca,
Gastroenterology Department, Amadora, Portugal, 6Lung Transplant Program, Alberta
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INTRODUCTION. Acute kidney injury (AKI) is a common occurrence following lung
transplantation (LTx) and portends an increased risk for short and long-term morbidity and
mortality 1,2. Whether early recovery from AKI is associated with improved outcome is
uncertain3.
OBJECTIVES. Our aim was to describe the incidence, risk factors and outcomes associated with early recovery from AKI following LTx.
METHODS. We performed a retrospective cohort study of all adult recipients of LTx at the
University of Alberta between 1990 and 2011. Our primary outcome was early recovery
after AKI, defined as return of serum creatinine below KDIGO AKI stage I within 7 days
after LTx. Secondary outcomes included occurrence of post-operative complications,
mortality and long-term kidney function.
RESULTS. Of 445 LTx patients enrolled, AKI occurred in 306 (68.8 %) within the first
week after LTx. Of these, early recovery occurred in 157 (51.3 %). Early recovery was
associated with fewer complications including tracheostomy (17.2 vs. 38.3 %; p \ 0.001),
re-intubation (16.4 vs. 41.9 %; p \ 0.001), decreased duration of mechanical ventilation
(median [IQR], 69 [41–142] vs. 189 [63–403] hours; p \ 0.001) and lower rates of chronic
kidney disease at 3-months (28.5 vs. 51.1 %, p \ 0.001) and 1-year (49.6 vs. 66.7 %,
p = 0.01) compared with non-recovery. Factors independently associated with non-recovery were higher body mass index (odds ratio [OR] 1.10; 95 % CI, 1.0–1.2; p = 0.01),
cyclosporine use (OR 2.93; 1.3–6.7; p = 0.01), longer duration of mechanical ventilation
(per hour [log transformed], OR 2.40; 1.2–4.6; p = 0.01) and maximum AKI stage II–III
(OR 6.65 [3.5–12.6], p \ 0.001). Non-recovery was associated with higher adjusted hazard
of death (hazard ratio 1.77 [1.08–2.93], p = 0.02) compared to early recovery (1.44
[0.93–2.19], p = 0.09) and no AKI (reference category).
CONCLUSIONS. Early recovery from AKI after LTx is associated with fewer complications and improved survival. Among survivors, non-recovery portends an increased risk
for long-term chronic kidney disease.
REFERENCES. 1. Arnaoutakis GJ et al. Severe acute kidney injury according to the
RIFLE (risk, injury, failure, loss, end stage) criteria affects mortality in lung transplantation.
J Heart Lung Transplant. 2011;30(10):1161-8. 2. Wehbe E et al. Short-term and long-term
outcomes of acute kidney injury after lung transplantation. J Heart Lung Transplant
2012;31(3):244-51. 3. Wehbe E et al. Recovery from AKI and short- and long-term outcomes after lung transplantation. Clin J Am Soc Nephrol.2013;8(1):19-25.
GRANT ACKNOWLEDGMENT. Dr. Bagshaw is supported by a Canada Research Chair
in Critical Care Nephrology and Clinical Investigator Award from Alberta Innovates—
Health Solutions. Drs. Fidalgo and Cardoso are supported by an unrestricted educational
grant donated by Gambro Inc.
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RESPIRATORY MUSCLE RECRUITMENT DURING MECHANICAL
VENTILATION: EFFECTS OF VENTILATOR SETTINGS
L.H. Roesthuis1, J. Doorduin1, J.G. van der Hoeven1, L.M.A. Heunks1
1
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INTRODUCTION. Mechanical ventilation aims to unload the respiratory muscles during
acute respiratory failure. Nevertheless, some patients still recruit accessory respiratory
muscles during mechanical ventilation, which could be regarded as a sign of inadequate
unloading. Monitoring accessory respiratory muscle activity might be helpful to optimize
ventilator support.
OBJECTIVES. To evaluate the effect of ventilator settings during pressure support ventilation on accessory respiratory muscle recruitment in patients with acute respiratory
failure.
METHODS. In seventeen mechanically ventilated patients, muscle electrical activity from
the parasternal intercostals, scalene, sternocleidomastoid, genioglossus and alae nasi was
measured using surface electromyography. Diaphragm electromyography was measured
using esophageal electrodes. The pressure support level was reduced every 5 min with
3 cmH2O, starting from 15 cmH2O to CPAP. Muscle activity was expressed as the peak
value of the electromyogram during inspiration. In addition, recruitment order and onset
times of activity of the accessory respiratory muscles with respect to the diaphragm were
determined.
RESULTS. Accessory respiratory muscle activity was significantly different for most
muscles between combinations of high (15, 12 and 9 cmH2O) versus low (6, 3 and 0
cmH2O) support levels. Reducing pressure support level from 15 to 0 cmH2O resulted in an
increase in diaphragm activity of 47 ± 26 %, parasternal intercostal 39 ± 22 %, scalene
69 ± 46 %, sternocleidomastoid 81 ± 81 %, genioglossus 37 ± 16 % and alae nasi
59 ± 21 %; p \ 0.05 (figure 1). The alae nasi recruited significantly earlier than the diaphragm (0.12 ± 0.03 ms; p \ 0.05). The same was observed for the peak and termination
of muscle activity. The diaphragm recruited directly after the upper airway muscles,
however the peak and termination of muscle activity occurred later than all the other
muscles.
CONCLUSIONS. Accessory respiratory muscles are remarkable active during mechanical
ventilation and their activity increases when patients receive less ventilator support.
Although the upper airways are bypassed during invasive mechanical ventilation, the upper
airway muscles recruit earlier than other respiratory muscles. Assessing accessory respiratory muscle recruitment by surface electromyography has the potential to be a novel and
non-invasive tool to monitor inspiratory drive and thereby optimize ventilator support.
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LONG-TERM OUTCOME AND QUALITY OF LIFE IN ICU PATIENTS WITH
ACUTE KIDNEY INJURY TREATED WITH RENAL REPLACEMENT THERAPY:
A CASE CONTROL STUDY
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INTRODUCTION. Acute kidney injury treated with renal replacement therapy (AKI-RRT)
is a common complication in ICU patients and is associated with adverse outcomes.
OBJECTIVES. To compare long-term outcome and quality of life (QOL) in AKI-RRT
patients with matched non-AKI patients.
METHODS. During a 1 year period all consecutive admitted adult patients to the surgical,
medical or burns ICU in a tertiary care university hospital were included in a prospective
observational cohort study. ICU patients who developed AKI treated with RRT and were
alive at time of this study (5 years later) were defined as cases and matched with control
patients without AKI in a 1:1 or 1:2 ratio on gender, age (±5 years), APACHE II score (±5)
and admission category. Demographics, comorbidity, severity of illness, organ dysfunction
and outcomes were analyzed. QOL was assessed by the EuroQoL-6D survey and the
Medical Outcomes Study 36-item Short Form Health Survey by face-to-face interview,
written questionnaires or telephone survey before ICU admission, and at 3 months, 1 and
5 years after ICU discharge.
RESULTS. 1953 patients were included. 121 AKI patients (6.2 %) received RRT. Hospital
survival was 44.6 % (N = 54). Hospital survivors had a 5 year survival rate of 64.8 %
(N = 35). Of 35 long-term survivors 3 refused further cooperation, 3 were lost-to-followup, and 1 had no control. Finally, 28 cases were included and matched with 43 controls.
Both had similar gender (57.1 % males vs 60.5 %, P = 0.78), age (54 yrs [IQR 45–66] vs
52 yrs [IQR 43–68], P = 0.86), APACHE II score (23 [IQR 20–28] vs 22 [IQR 18–25],
P = 0.19) and admission category (medical 64.3 vs 60.5 %, scheduled surgery 0 vs 16.3 %,
emergency surgery 25.0 vs 14.0 %, burns 3.6 vs 2.3 %, trauma 7.1 vs 7.3 %, P = 0.21).
During ICU stay, cases had higher SOFA score (6.6 [IQR 4.7–9.7] vs 4.2 [IQR 3.0–5.6],
P \ 0.001), a higher proportion was mechanically ventilated (85.7 vs. 39.5 %, P \ 0.001)
for a longer time (18 days [IQR 4–31] vs. 0 days [IQR 0–4], P \ 0.001), and more were
treated with vasopressors (75.0 vs 30.2 %, P \ 0.001) for a longer period (3 days [IQR
0–10] vs 0 days [IQR 0–2], P \ 0.001) compared to controls. Cases had longer ICU and
hospital length of stay compared to control patients (24 days [IQR 13–49] vs 4 days [IQR
2–8], P \ 0.001) and 62 days [IQR 20–130] vs 17 days [IQR 9–31], P \ 0.001). QOL at
baseline, after 3 months, 1 and 5 years was similar between groups. QOL was lower than in
the general population. QOL decreased at 3 months, improved after 1 and 5 years but
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[Figure 1]
Accessory respiratory muscle activity increases when lower support levels are applied. The
peak electromyography (EMG) values are normalized to activity at 0 cmH2O pressure
support.
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PREVENTING LOWER AIRWAY COLONIZATION USING ENDOTRACHEAL
TUBES WITH A POLYURETHANE AND/OR CONICAL CUFF IN
MECHANICALLY VENTILATED PATIENTS: THE MULTICENTER
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INTRODUCTION. The occurrence of VAP is linked to pharyngeal colonization and
aspiration of secretions around the tracheal tube. Pilot studies have documented that a conic
shape (rather than cylindric) and polyurethane (PU) material (rather than polyvinyl chloride
(PVC)) reduce leakage across the cuff. Our aim was to test whether PU and/or conically
shaped cuffs were able to reduce bacterial colonization of the trachea and VAP in patients
with acute respiratory failure under mechanical ventilation (MV) for more than 2 days.
METHODS. Prospective randomized study in 4 parallel groups of clusters (to facilitate
inclusion in emergency). Stratification per center. 64 clusters of 9 or 10 successive patients
(pts). Inclusion criteria: 1. intubation with one of the 4 tested devices (order pre-determined
by randomization), 7.5 or 8.0 mm diameter, for an estimated duration [48 h, 2. no intubation in the prior week. Groups (cuffs): (A, reference) cylinder PVC (Hi-LoTM*),
(B) cylinder PU (MicrocuffTM**), (C) conical PVC (TaperguardTM*), (D) conical PU
(SealguardTM*) manufactured by Covidien (*) and Kimberley-Clark (**).
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Principal end-point: tracheal colonization [103 cfu/ml on day 2.
Secondary end-points: VAP and post-extubation stridor. The prevention of VAP was done
similarly in all 4 centers. No sub-glottic aspiration of the secretions. Intermittent monitoring
of the cuff pressure. Expecting a tracheal colonization[103 cfu/ml in 30 % of the pts in the
reference group, the number of pts to include to demonstrate a 50 % reduction in colonization in one of the other groups was 600. Intention to treat (ITT) analysis. Univariate and
multivariate analyses to document risk factors for colonization.
RESULTS. 621 pts included, 17 secondary excluded (10 refused participation and 7 had a
non-inclusion criterion. 604 pts analysed in ITT, 13 having received a different cuff than
allocated. Data at inclusion (median [IQR]): age = 64.8 [52.7–77.1], male sex = 59.9 %,
SAPS II = 43.0 [33.0–58.0]. Similar compliance to the prevention techniques against VAP
in the 4 groups. Tracheal colonization ([103) at day 2 : A = 0.66 [0.58–0.74], B = 0.61
[0.53–0.70], C = 0.67 [0.60–0.76], D = 0.62 [0.55–0.70], (Logrank, p = 0.55). No difference with other colonization thresholds (104, 105,106). No antibiotic use at inclusion was
the only independent risk factor for colonization. 77 pts (12.7 %) had VAP and 30 (5.0 %)
post-extubation stridor (p = 0.20 and 0.50 between groups respectively). Colonizing bacteria : S. viridans = 67 (11.1 %); S. pneumoniae = 9 (1.5 %); Haemophilus = 16 (2.6 %);
Neisseria = 20 (3.3 %); Staphylococci = 86 (14.2 %); Enterobacteriacae = 59 (9.8 %);
Pseudomonas = 21 (3.5 %).
CONCLUSION. We could not demonstrate that PU or conically shaped cuffs were superior
to conventional PVC and cylinder cuffs to prevent tracheal colonization and VAP in critically ill patients.
ACKNOWLEDGEMENT. ECCRN/ESICM 2008, AP-HP (2009), Covidien, KimberlyClark.
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COMPARISON OF FIVE SUPRAGLOTTIC AIRWAY DEVICES FOR
SIMULATED EMERGENCY AIRWAY MANAGEMENT IN THE FIELD
PERFORMED BY NOVICE OPERATORS
T. Henlı́n1, M. Soták1, T. Tyll1, P. Michálek2
University Military Hospital Prague, Dep. of Anesthesiology and Intensive Care Medicine
1st Faculty of Medicine Charles University, Prague, Czech Republic, 2General University
Hospital in Prague, Dep. of Anesthesiology and Intensive Care 1st Faculty of Medicine
Charles University, Prague, Czech Republic
INTRODUCTION. Tracheal intubation remains a ‘‘gold standard’’ for airway management
in the pre-hospital care. However, learning how to intubate trachea with a high success rate
requires both supervised training and practising this skill. This is almost impossible in the
pre-hospital and field care due to a relatively small number of patients requiring advanced
airway management. Because failed intubation in prehospital care is associated with
increased mortality, supraglottic airway devices (SADs) play important role in airway
management. A number of studies have confirmed the high success rates of insertion and
ventilation via supraglottic airways, but many of them were performed on manikins.
OBJECTIVES. Our goal was to determine what is the best SAD for combat life savers
(CLS). We compared 5 SADs: LMA ProSeal, LMA Supreme, i-gel, Laryngeal tubus suction
(LTS) II and Streamlined Liner of Pharyngeal Airway (SLIPA).
METHODS. Prospective randomized trial on 500 adult patients divided into 5 groups, each
SAD was inserted in 100 patients. SADs were inserted after induction to general anesthesia
by novices i.e. people who have inserted a particular SAD five times or less. The insertion
time, number of attempts, ease of insertion, leaking around the device and fiberoptic
assessment were recorded.
RESULTS. Table 1 provides a summary of main parameters evaluated for each device.
LMA Supreme and i-gel scored high while SLIPA scored low.
1

A NEW CLASSIFICATION FOR PATIENTS WEANING FROM MECHANICAL
VENTILATION
G. Beduneau1,2, T. Pham3, F. Schortgen4, J.M. Chretien5, J.C.M. Richard6, A. Mercat7,
J. Mancebo8, L. Brochard9, on behalf of the WIND Study Group and the REVA Network
1

Rouen University Hospital, Medical Intensive Care, Rouen, France, 2UPRESS EA 3830,
Rouen, France, 3Medical and Ssurgical Intensive Care, Hôpital Tenon, APHP, UMR 1153,
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INTRODUCTION. The previously proposed classification for weaning from mechanical
ventilation (MV) in three groups (simple, prolonged and difficult weaning) is based on
number, timing and results of spontaneous breathing trials (SBTs), and extubation outcomes. The ‘‘Weaning accordIng to New Definition (WIND) study’’ prospectively collected
epidemiologic data concerning MV and weaning, according to the classification into three
groups. We hypothesized that many MV patients could not be classified according to this
definition for a variety of reasons. We also wanted to better define the prolonged MV group
by differentiating patients who will finally succeed from those who will never be weaned.
We report here the results concerning the feasibility of applying the weaning classification
and the results of a new modified approach.
METHODS. A prospective observational survey was run in 36 intensive care units in
France, Spain and Switzerland over a 3 months period. All patients requiring intubation and
MV were enrolled and followed until ICU discharge. Modality of MV, results of SBTs,
extubations and outcome were collected daily allowing their classification according the
three previously described weaning groups.
RESULTS. 2729 patients were enrolled, among which 1342 (49 %) could not be classified
using the previous classification for numerous reasons: no SBT performed before extubation, self extubation, noninvasive ventilation episodes or tracheostomy. We thus proposed a
modified classification, and could analyse 2627 patients (102 were excluded from this
analysis for intercurrent events). Results of the new definition are presented in table 1.
CONCLUSIONS. While the current classification did not permit to classify almost 50 % of
the cohort, the modified weaning classification proposed in the present survey allows
describing current ventilation and real weaning practices. Among 73 % of MV patients
starting weaning, 65 % of them fall in the simple weaning category, with 19 % of them
extubated without a SBT. The other 35 % have either difficult (less than a week or up to
three weaning attempts, 48 %) or prolonged weaning (52 %). Two thirds of patients
entering the ‘‘prolonged’’ category will never be weaned.
*GB and TP are considered both as first authors.
GRANT ACKNOWLEDGMENT. Association d’aide aux insuffisants respiratoires (Rouen, France).
Total
N = 2627

G0 No
weaning
n = 704

G1 Simple
weaning
n = 1255

G2 Difficult
weaning
n = 319

G3 Prolonged
weaning
n = 349

New

No SBT and no
extubation
(n = 635)
[including need
for tracheostomy
for other reason
than weaning
(n = 69)]

Successful
extubation
\1 day
after
1st SBT
(n = 1016)
or without
SBT
(n = 239)

Successful
extubation
2–7 days
after 1st
SBT, or up
to three
weaning
attempts,
including
extubation
failure, and
successful
extubation
within
7 days

G3a weaning
success
(successful
extubation
[7 days
after
1st SBT or
1st
extubation
or
after [3
SBT
and
extubation
failure)
n = 124

G3b Never
weaned
(extubation
success
never
obtained)
n = 225

Age, years
(mean ± SD)

63 ± 16

59 ± 17

63 ± 15

66 ± 13

66 ± 14

SAPS II score
(mean ± SD)

66 ± 23

44 ± 17

49 ± 17

54 ± 18

56 ± 19

MV days
median
[IQR]

3 [2–8]

2 [1–5]

7 [5–11]

14 [10–19]

11 [5–19]

ICU LOS days
median
[IQR]

2 [1–8]

4 [2–8]

9 [6–18]

27 [19–40]

14 [6–30]

ICU deaths, n(%)

561 (80 %)

4 (\1 %)

1 (\1 %)

7 (6 %)

179 (79 %)

definition

[Table 1]

Easy
insertion
(%)

The best
fiber optic
position (%)

Device

Introduction
time–mean
(s)

Leak test–
mean
(cmH2O)

1st attempt
insertion
(%)

LMA ProSeal

109.60 (±61)

29.17 (±6.8)

85.9

34.3

64.5

LMA Supreme

70.38 (±32)

24.84 (±6.1)

96

61.4

54.1

I-gel
airway

74.41 (±41)

25.29 (±6.8)

87.9

37.4

72.2

SLIPA
airway

98.48 (±59)

23.69 (±6.0)

69.4

7.1

58.5

Laryngeal
tubus II

107.32 (±67)

29.48 (±8.8)

80.6

16.3

41.1

[Table 1]
CONCLUSIONS. According to the results of this study LMA Supreme and i-gel airway
were the most suitable devices for the CLS. These two devices differed only in the ease of
insertion assessed by the operators. Ease of insertion was evaluated on a 1–5 scale where 1
was very easy and 5 was very difficult. Insertion of the LMA Supreme was evaluated as very
easy in 61.4 %, while i-gel airway insertion was deemed very easy only in 37.4 %.
REFERENCE(S). Bernhard, M., Mohr, S., Weigand, M. A., Martin, E., Walther, A.
Developing the skill of endotracheal intubation: implication for emergency medicine. Acta
Anaesthesiologica Scandinavica.
GRANT ACKNOWLEDGMENT. This work was supported by the Czech Ministry of
Defence, projects no. OFUVN20110001.
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PROPHYLACTIC NON-INVASIVE VENTILATION AFTER EXTUBATION IN ICU
PATIENTS AT HIGH RISK FOR REINTUBATION: IMPACT ON OUTCOME
A.W. Thille1,2,3, F. Boissier3, H. Ben Ghezala3, K. Razazi3, A. Mekontso-Dessap3,
C. Brun-Buisson3
1
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INTRODUCTION. The need for reintubation after planned extubation in ICU is associated
with a high mortality. Whereas non-invasive ventilation (NIV) seems ineffective in nonselected patients without risk factors of extubation failure, studies suggest that prophylactic
NIV may prevent post-extubation acute respiratory failure and improve outcome in
hypercapnic patients. However, these studies were mainly performed in pulmonary units
whereas the proportion of hypercapnic patients at time of extubation is relatively low in
general ICUs (around 15 %).
OBJECTIVES. To assess the impact of prophylactic NIV on outcome in a large population
of patients considered at high risk for reintubation.
METHODS. We compared 2 periods including 2 prospective cohort studies on weaning
performed in a medical ICU of a teaching hospital in France [1, 2]. The main objective of
the first cohort was to identify patients at high risk for reintubation and prophylactic NIV
was never applied [1]. According to this study, patients at high risk for reintubation were
those with an age above 65 years and those with any underlying chronic cardiac or respiratory disease [1]. In the second cohort, prophylactic NIV was systematically applied after
planned extubation in all patients considered at high risk for extubation failure according to
our previous study. NIV was delivered immediately after extubation for at least 8 h during
the first 24 h following extubation. Extubation failure was defined by the need for reintubation within the 7 days following planned extubation.
RESULTS. After exclusion of patients ventilated less than 24 h and those extubated with a
do-not reintubate order, 132 patients were included from the first cohort (12-month period)
and 225 patients from the second one (18-month period). The proportion of patients considered at high risk for reintubation was similar in the 2 cohorts: 63 % (83/132) versus 67 %
(150/225), p = 0.49. Among patients at high risk, the rate of reintubation was lower in the
second cohort receiving systematic prophylactic NIV as compared to the first cohort without
prophylactic NIV: 11 % (16/150) vs. 22 % (18/83) at 48 h (p = 0.032), and 15 % (23/150)
vs. 28 % (23/83) within the 7 days following extubation (p = 0.026).
CONCLUSIONS. Prophylactic NIV applied immediately after extubation reduced the reintubation rate in a large population of patients at high risk for extubation failure including those
with an age C65 years and those with any underlying chronic cardiac or respiratory disease.
REFERENCES. 1. Thille AW, Harrois A, Schortgen F, Brun-Buisson C, Brochard L
(2011) Outcomes of extubation failure in medical intensive care unit patients. Crit Care Med
39:2612-26182. 2. Boissier F, Ben Ghezala H, Razazi K, Brun-Buisson C, Thille AW (2012)
Predictive factors for extubation failure in medical ICU. Intensive Care Medicine 38:25th
annual meeting of the ESICM: [Abstract 0716]
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CARDIAC ARREST IN FINNISH INTENSIVE CARE UNITS: CHANGES IN
INCIDENCE AND OUTCOME FROM 2003 TO 2013
I. Efendijev1, R. Raj2, M. Reinikainen3, S. Hoppu4, M. Skrifvars1
1
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4
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INTRODUCTION. Numerous high quality studies have been conducted on out-of-hospital
and in-hospital cardiac arrest during the past decade but data on intensive care unit cardiac
arrest (ICU-CA) including changes over time are scarce.
OBJECTIVES. To determine incidence, hospital mortality and changes over time of cardiac arrest in the Finnish intensive care unit (ICU) population.
METHODS. We performed a retrospective multi-centre study, based on a large national
ICU database. We included adult patients (age C18) admitted to Finnish ICUs between Jan
2003 and Dec 2013. Patients with admission diagnosis of cardiac arrest according to the
APACHE III (Acute Physiology and Chronic Health Evaluation III), missing baseline and/or
outcome data were excluded. Re-admissions were excluded from the mortality analysis.
ICU-CA was defined by the TISS-76 (Therapeutic Intervention Scoring System) documentation as requirement of cardiopulmonary resuscitation (cardiopulmonary resuscitation
(CPR) or defibrillation) during the ICU stay. Patients with more than one episode of cardiac
arrest during same ICU stay were considered as one ICU-CA event. The incidence of ICUCA was calculated as the ratio of ICU-CA events to the total number of ICU admissions. To
calculate the adjusted mortality percentages, we standardized for severity of illness, by using
a logistic regression model based on: pre-admission functional status, SAPS II (Simplified
Acute Physiology Score II) without hemodynamic parameters, SOFA (Sequential Organ
Failure Assessment) score without cardiovascular scores, chronic comorbidities (defined by
the APACHE II), age, admission type (emergency vs. non-emergency), admission class
(operative vs. non-operative) and admission diagnosis (cardiovascular vs. non-cardiovascular). Thus, the annual mortality percentages illustrate trends in severity of illness-adjusted
outcome from 2003 to 2013.
RESULTS. Of 164,255 identified patients fulfilling the inclusion criteria 4,717 (2.9 %)
experienced cardiac arrest while in the ICU. Overall incidence of ICU-CA was 28.7/1,000
ICU-admissions with the highest incidence of 118.3/1,000 for non-operative cardiovascular
patients. After excluding re-admissions, a total of 4,246 ICU-CA patients (90 %) were
eligible for the mortality analysis: overall mortality was 55.5 %. When comparing patients
admitted in 2003–2007 vs. 2008–2013, there was a significant reduction in the incidence
(absolute reduction 0.4 %, relative reduction 13 %, p \ 0.001), as well as a significant
change in the adjusted mortality (p \ 0.05) (Fig. 1).

INTRODUCTION. Prognostication of neurological outcome after cardiac arrest (CA) is a
major issue in intensive care unit. Clinical examination, biological markers, neurophysiologic exams failed to predict accurately long term outcome for CA treated with therapeutic
hypothermia (1). Fractional anisotropy (FA) measured by diffusion tensor imaging (DTI)
could assess white matter injury from anoxic origin (2, 3).
OBJECTIVE. To predict one year neurological outcome after CA using whole white matter
FA value.
METHODS. Prospective multicentric study conducted from 2008 to 2012 in 10 ICU from
France, Italy and Belgium. Patients aged from 18 to 75 years were eligible if they had
remained unconscious 7 days after CA. Magnetic resonance imaging with DTI sequence
was performed within the first month after CA and white matter FA value was measured in
both patients and healthy volunteers. Normalized FA values of patients with favorable
outcome (CPC 1–2) were compared to those of patients with unfavorable outcome (CPC
3–5). Receiving operative curve (ROC) was used to predict neurological outcome. Area
under curve (AUC) of white matter FA was compared to grey matter apparent diffusion
coefficient (ADC), serum S-100b protein value, Synek score obtained with electroencephalogram and Glasgow coma scale.
RESULTS. From the 510 CA admitted in the centers, 119 patients were included in the
analysis, 88 (74 %) with unfavorable outcome and 31 (26 %) with favorable outcome. AUC
to predict unfavorable outcome were respectively 0,94 (95 %CI: 0.88–0.98) for whole white
matter FA; 0.65 (IC95 %: 0.56–0.74) for grey matter ADC; 0.80 (IC95 %: 0.70–0.87) for
Synek score; 0.51 (IC95 %: 0.41–0.61) for GCS and 0.52 (IC95 %: 0.37–0.66) for S-100b
protein. AUC of whole white matter FA was significantly higher than the AUC of others
exams (p \ 0.0001). Whole white matter FA value \86.3 % of controls was able to predict
outcome with 77 % sensitivity (IC95 %: 67–86 %) and 100 % specificity (IC95 %:
89–100 %).
CONCLUSIONS. Whole white matter FA value measured by DTI can predict accurately
one-year neurological outcome after CA.
REFERENCES. 1. Oddo M, Rossetti AO. Early Multimodal Outcome Prediction After
Cardiac Arrest in Patients Treated With Hypothermia. Critical care medicine. Jan 22 2014.
2. Luyt CE, Galanaud D, Perlbarg V, et al. Diffusion tensor imaging to predict long-term
outcome after cardiac arrest: a bicentric pilot study. Anesthesiology. Dec 2012;
117(6):1311–1321. 3. Hou X, Ma L, Wu L, et al. Diffusion tensor imaging for predicting the
clinical outcome of delayed encephalopathy of acute carbon monoxide poisoning. European
neurology. 2013; 69(5):275–280.
GRANT ACKNOWLEDGMENT. Supported by grants from Programme Hospitalier de
Recherche Clinique, French ministry of health.
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IS EARLY PCI ASSOCIATED WITH IMPROVED SHORT AND LONG-TERM
OUTCOME AFTER OUT-OF-HOSPITAL CARDIAC ARREST?
G. Geri1,2,3, F. Dumas1,2,3, W. Bougouin1,2,3, O. Varenne1,2, F. Daviaud1,2,
T. Morichau-Beauchant1, F. Pène1,2, L. Lamhaut2,4, J.-D. Chiche1,2, J.-P. Mira1,2,
J.-P. Empana3, A. Cariou1,2,3
Cochin Hospital, Paris, France, 2Paris Descartes University, Paris, France, 3INSERM U970
Paris Cardiovascular Research Center, Paris, France, 4SAMU 75, Paris, France
BACKGROUND. The use of immediate percutaneous coronary intervention (PCI) after
out-of-hospital cardiac arrest (OHCA) patients is still debated. A that time, benefit was
assessed regarding early mortality but impact on long-term outcome is unknown. The aim of
this study was to evaluate the early and late impact of PCI in OHCA patients admitted after
successful resuscitation.
PATIENTS AND METHODS. Analysis of prospectively collected data from the Cochin
registry in Paris, France. Baseline characteristics were compared between patients with or
without PCI (PCI+/PCI-) performed at hospital admission. Factors associated with day-30
and year-10 survival were picked up by logistic regression and Cox multivariate analysis,
respectively. Conditional logistic regression and stratified Cox analysis were performed to
evaluate the impact of PCI on day-30 and year-10 survival on matched patients by propensity score.
RESULTS. 1.723 patients (71.5 % male, median age 59.9 [49.6, 72.2] years) were included
in the analysis and followed for a median duration of 2 years. OHCA was located in a public
place in 32.2 % of cases, witnessed in 86.7 % of cases and consecutive to an initial
shockable rhythm (VF/VT) in 941 (54.6 %) patients. Therapeutic hypothermia (TH) and
immediate PCI were performed in 71 and 27.8 % of cases, respectively. PCI was more
frequently performed in men, public located OHCA and VF/VT. Day-30, year-2 and year-10
survival rates were 43, 40.1 and 38 % in patients PCI + and 27.5, 23.4 and 20.2 % in
patients PCI-, respectively. PCI was associated with day-30 survival and year-10 survival
(OR 0.72, 95 % CI 0.55, 0.95; p = 0.02 and HR 0.43, 95 % CI 0.26, 0.69; p \ 0.01,
respectively). In the propensity score matched cohort, the adjusted HR for year-10 survival
were also favorable for PCI (HR 0.52 [0.31, 0.87].

1

[Figure 1. ICU-CA incidence and adjusted mortality]
CONCLUSIONS. The incidence of ICU-CA appears to be higher than in previous studies
and is highest in patients admitted with a cardiovascular admission diagnosis. We have
noted a significant reduction in the incidence, along with a significant reduction in the
adjusted mortality of ICU-CA during the observed time period.
GRANT ACKNOWLEDGEMENT. Funded by an EVO Grant of Helsinki University
Hospital (2014221).
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[Figure]
CONCLUSION. PCI is associated with improved early and late outcome in OHCA
patients. These data should encourage physicians to consider immediate coronary reperfusion in such patients.
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PREDICTION OF GOOD AND POOR OUTCOME IN COMATOSE PATIENTS
AFTER CARDIAC ARREST: THE UTILITY OF EARLY EEG/SEP RECORDINGS
DURING THERAPEUTIC HYPOTHERMIA

EMERGENCY DEPARTMENT LENGTH OF STAY FOR CRITICAL CARE
ADMISSIONS: A CANADIAN POPULATION-BASED STUDY
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INTRODUCTION. Somatosensory evoked potentials (SEPs) are reliable predictor of poor
outcome in comatose patients after cardiac arrest (CA) treated with therapeutic hypothermia
(TH) (Bouwers et al., 2012; Grippo et al., 2013). Recently the role of EEG in determining
the prognosis have been reassessed. A continuous EEG pattern within 12 after CA, reliably
predicts awakening (Cloostermann et al., 2012; Crepeau et al., 2013).
OBJECTIVES. To evaluate the prognostic value of EEG and SEPs in post-anoxic comatose patients at 12, 24 and 72 h from cardiac arrest (CA).
METHODS. Comatose patients after CA treated with TH were included. EEG and SEPs were
recorded within 12, 24 and 72 h after CA. EEG was classified into ‘‘non-continuous’’ (low
voltage, isoelectric, burst-suppression) and ‘‘continuous’’ (other patterns except epileptiform).
SEPs were dichotomized into ‘‘bilaterally absent’’ (BA) and ‘‘present’’. Neurologic outcome
was evaluated at 6 months by GOS: ‘‘awakening’’ (GOS 3–5) was considered good outcome.
RESULTS. EEG and SEPs were recorded in 147 patients, 33 of whom within 12 h.
‘‘Continuous’’ EEG pattern at 12 h always predicted good outcome, ‘‘non-continuous’’
pattern at 72 h always predicted poor outcome. BA SEPs always predicted poor outcome.
Early ‘‘continuous’’ EEG pattern was always associated with present SEPs.
CONCLUSIONS. SEPs provide a specific and time-independent predictor of poor outcome
(bilateral absence). EEG provide a specific and time-dependent predictor of good outcome
(‘‘continuous’’ pattern at \12 h) and poor outcome (‘‘non-continuous’’ pattern at 48–72 h).
Early ‘‘continuous’’ EEG and BA SEPs are never associated together. Combined EEG/SEPs
recordings are a useful tool for reliable prognostication both of good and poor outcome in
comatose patients treated with TH.
REFERENCE(S). Bouwes A, Binnekade JM, Kuiper MA, Bosch FH, Zandstra DF, Toornvliet AC et al. Prognosis of coma after therapeutic hypothermia: a prospective cohort study.
Ann Neurol 2012a; 71:206–212. Cloostermans MC, van Meulen FB, Eertman CJ, Hom HW,
van Putten MJ. Continuous electroencephalography monitoring for early prediction of neurological outcome in postanoxic patients after cardiac arrest: a prospective cohort study. Crit
Care Med. 2012;40:2867–75. Crepeau AZ; Rabinstein AA, Fugate JE, Mandrekar J, Wijdicks
EF, White RD, Britton JW. Continuous EEG in therapeutic hypothermia after cardiac arrest.
Prognostic and clinical value. Neurology 2013; 80:339–344
Grippo A, Carrai R, Fossi S, Cossu C, Mazzeschi E, Peris A, Bonizzoli M,Ciapetti M,
Gensini GF, Pinto F, Amantini A. Absent SEP during therapeutic hypothermia did not
reappear after re-warming in comatose patients following cardiac arrest. Minerva Anestesiol.
2013; 79:360–9
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INCIDENCE, DISPOSITION AND OUTCOME OF DETERIORATING WARD
PATIENTS REFERRED TO CRITICAL CARE IN 49 UK HOSPITALS—RESULTS
FROM (SPOT)LIGHT: A MULTI-SITE, PROSPECTIVE, OBSERVATIONAL
COHORT STUDY
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INTRODUCTION. The UK is ranked 24 out of 28 European countries with respect to per
capita provision of Intensive Care Unit (ICU) beds [1]. This places strain on the capacity to
admit from the ward to ICU in the National Health Service (NHS), and may potentially
compromise patient outcomes.
OBJECTIVES. To measure the incidence, disposition, and outcome of the deteriorating
ward patient referred to ICU in UK hospitals.
METHODS. Hospitals prospectively reported consecutive, adult, ward referrals to ICU
(excluding repeat visits, cardiac arrests and planned admissions). Physiology, organ support,
and decision-making at the first bedside assessment by the ICU or Outreach team was
recorded. Each report was linked to the Intensive Care National Audit & Research Centre
Case Mix Programme Database (ICNARC CMPD) to define fact and timing of ICU
admission; and to national death registrations for 1 year survival.
We used the proportion of eligible CMP records linked to reported referrals to quality
control the study. Individual months with \80 % linkage were excluded. Incidence models
were stratified by the NHS National Early Warning Score (NEWS) risk class [2], and used
generalised estimating equations (poisson link) with hospitals as clusters, and a first-order
autoregressive structure for time dependence. Cox proportional hazards with a shared
hospital frailty were used for survival.
RESULTS. Forty-nine hospitals reported 21,137 visits over 446 study-months. 2,447 visits
(11.6 %) were repeats and excluded. 67 study months did not meet the quality control
threshold excluding another 2,481 (11.8 %) visits. 16,209 patients were recruited to the
study, and 15,867 (97.9 %) completed follow-up. Data linkage was 93.5 % complete.
15,447 (97.4 %) of patients were ward-referrals without pre-existing organ support. Mean
acute physiology scores on the NEWS and SOFA scales were 5.6 (95 % CI 5.3-–5.9) and
2.8 (95 % CI 2.6–3.0) respectively. Nearly half of patients (7,117 patients, 44.9 %) met
criteria for the highest NEWS risk class. A typical hospital (90,000 annual overnight
admissions) assessed 21 such patients per month (95 % CI 17–25). 5,391 (34.0 %) patients
were admitted to ICU. There were 704 (4.5 %), 2,787 (17.9 %), 4,561 (29.3 %), and 6,989
(44.8 %) deaths at the end of the first day, week, month, and year respectively. During the
first week, the majority (1767, 63.4 %) of deaths occurred without admission to ICU of
whom 934 (52.8 %) had no treatment limitation order. 472 (23.1 %) patients with treatment
limitation orders survived 1 year without ICU admission in that week.
CONCLUSIONS. Mortality is high among deteriorating ward patients, and a significant
proportion die without ICU treatment despite there being no treatment limitation order.
REFERENCE(S). Rhodes A, Ferdinande P, Flaatten H et al.: Intensive Care Medicine
38:1647, 2012
Royal College of Physicians: National Early Warning Score (NEWS), 2012
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INTRODUCTION. Canadian emergency departments (EDs) are experiencing increased
visits, higher occupancy, and crowding. Protracted care of the critically ill may further strain
ED resources.
OBJECTIVES. We sought to describe the burden of the critically ill in the ED, demographics and outcomes of ventilated and non-ventilated adults admitted from the ED to an
intensive care unit (ICU), and factors associated with ED length of stay (LOS) [6 h.
METHODS. We conducted a population based cohort study linking administrative databases and using previously validated codes in the province of Ontario, Canada. We
identified all patients aged 16–105 who survived to be admitted to an ICU from the ED at
118 hospitals between April 2007 and March 2012. We used ICU admission codes in the
Discharge Abstract Database then linked identified patients to the National Ambulatory
Care Reporting System database capturing all ED visits in Ontario. To identify patients
receiving mechanical ventilation we used the Ontario Health Insurance Plan (OHIP) database. We used a generalized estimating equations model with a logit link function to
examine factors associated with EDLOS a binary outcome (B6 vs [6).
RESULTS. In 5 years, we identified 261,274 adults comprising 314,836 admissions to an
ICU from the ED, representing 4.1 % of all adults presenting to 118 EDs, or 1.5 % of all ED
visits, with an incidence rate of 1,374 ICU admits per 100,000 ED visits. ICU readmission
via the ED within 3 months of a previous ED-ICU admission occurred for 1,271 (0.5 %,
95 % CI 0.5–0.5) patients. Median (IQR) EDLOS was 7 (4–13) h. Only 41.4 % (95 % CI
41.2–41.5) had an EDLOS B6 h, as recommended by the Canadian Association of Emergency Physicians (CAEP); 33,123 (10.5 %, 95 % CI 10.4–10.6) had an ED stay of C24 h.
Patient factors independently associated with ED LOS C6 h were older age, female gender,
lower priority triage score, admission for sepsis, respiratory, gastrointestinal or other reasons, and higher Charlson score. Hospital factors were higher mean ED occupancy, ED
presentation at night, ICU functioning above census, teaching hospital, and rural location.
Of the 314,836 ICU admissions, 57,838 (18.4 %, 95 % CI 18.2–18.5) received mechanical
ventilation in the ED. Compared to non-ventilated patients, ventilated patients were younger
(63 vs 66 years, P \ 0.001), more often triaged as needing a physician immediately (34 vs
7 %, P \ 0.001), and more likely to receive care in large community or academic teaching
hospitals (96 vs 81 %, P \ 0.001). Median ICU LOS (4.0 and 2.5 days), hospital LOS (16.6
and 11.3 days); and 90-day mortality (31.9 % [95 % CI 31.5–32.3] and 10.8 % [95 % CI
10.7–11.0]) were higher for ventilated vs non-ventilated patients.
CONCLUSIONS. Over half of all critically ill patients had an EDLOS[6 h. Potentially modifiable factors such as ED and ICU strain may be targets for future research to decrease EDLOS.
GRANT ACKNOWLEDGMENT. CIHR.
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ASSESSMENT OF THE RISK OF READMISSION TO THE INTENSIVE CARE
UNIT USING THE SAFE DISCHARGE FROM ICU (SD-ICU) SCORE
W.S. Montenegro1, J.R. Azevedo1, T.R. Coutinho1, M.S. Rocha1, T.P. Veiga1
1
Hospital Sao Domingos, ICU, Sao Luis, Brazil
INTRODUCTION. Unplanned ICU readmissions result in increased mortality of up to 10
times compared to the mortality of non-readmitted patients. Using readmission risk factors
identified in several studies some tools were developed in order to predict the risk of
readmission. The SWIFT score was validated in the original study but German and Brazilian
studies failed to validate the tool.
OBJECTIVES. We conducted a prospective observational cohort study to identify risk
factors for ICU readmission and use these factors to the construction of a new prediction
score for ICU readmission risk.
METHODS. All adult patients who were at risk for readmission and discharged from a 37
bed general ICU from February 2012 to January 2013 were included in the study. Risk factors
for readmission used in this study were defined by multivariate logistic regression on a
previous study conducted in our ICU: age C75 years, Charlson comorbidity Index (CCI)[1
and TISS 28 C2. Initially the ROC curve was used for the independent variables age, TISS 28, CCI, SOFA and Apache IV scores, ICU LOS and diagnostic category, to find the cutoff
points to evaluate the variable readmission to the ICU. Then, univariate logistic regression
was applied and variables that were significant (p \ 0.05) submitted to multivariate logistic
regression to define the weight of each independent variable. Subsequently, we calculated the
score of each patient and built the ROC curve of this index to verify the ability of discrimination of this mathematical model. In all tests the significance level (alfa) used was 5 %.
RESULTS. During the study period 1103 patients were discharged from the ICU. Included
in the analysis were 845 patients in whom it was identified at least one of the risk factors for
readmission previously established and 106 patients (12.5 %) were readmitted to the ICU. In
univariate logistic regression analysis, age, CCI, TISS 28, APACHE IV score, SOFA score
on admission, ICU LOS and diagnostic category were significant. Then multivariate logistic
regression identified four risk factors: CCI, TISS 28, ICU LOS and age. These statistical
methods also were used to assign incremental, numerical weights to the gradation of the
variables that make up the Safe Discharge ICU (SD-ICU) score (Table 1). The area under
the ROC curve was 0.67 (95 % CI, 0.62–0,72, p \ 0.0001) for SD-ICU score. Utilizing the
ROC curve coordinates we established the best cutoff point of 14.5 points with a sensitivity
of 0.74 and 1—specificity of 0.47.

Variable

AGE (years)

CCI

SD-ICU
points

\65

0

65–74

8

C75

16

\2

0

2–4

5

C5

10

variable

SD-ICU
points

\21
TISS 28

ICU LOS (days)

0

21–24

1

C25

2

\16

0

16–20

7

C20

15

[SD-ICU score]
CONCLUSIONS. A risk score based on easily measured parameters at the bedside in the
ICU is able to predict the risk of readmission with satisfactory accuracy.
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Preventability

No (% all deaths)

EXPANDING THE SCOPE OF CRITICAL CARE RAPID RESPONSE TEAMS:
A FEASIBLE APPROACH TO IDENTIFY PREVENTABLE ADVERSE EVENTS
THAT CAUSE HARM

Not Preventable

31 (2,6 %)

A. Amaral1, A. McDonald2, N. Coburn3, W. Xiong1, R. Fowler1, M. Chapman1,
K. Shojania4, N.K.J. Adhikari1
1

2

Sunnybrook Health Sciences Centre, Critical Care, Toronto, Canada, Sunnybrook Health
Sciences Centre, Emergency Department, Toronto, Canada, 3Sunnybrook Health Sciences
Centre, General Surgery, Toronto, Canada, 4Sunnybrook Health Sciences Centre, General
Internal Medicine, Toronto, Canada
INTRODUCTION. Adverse events (AEs) affect 3–12 % of hospitalized patients, and
33–50 % are considered preventable (1). These estimates come from labor-intensive chart
reviews, in which nurses first looked for ‘‘flags’’ and physician reviewers then determined
the presence of adverse patient outcomes due to medical care (1–3); however this process is
not feasible outside research. Rapid response teams (RRT) consult on deteriorating patients
on the wards and can potentially identify AE prospectively (4).
OBJECTIVES. To use rapid response teams (RRT) to detect AEs and compare the rate of AE
identification by RRT to the rate reported using the hospital’s electronic safety reporting system.
METHODS. Prospective observational 7-month cohort study of RRT consults in a tertiary
hospital. We trained RRT nurses and physicians to fill case report forms for all consults.
Forms included clinical details, questions regarding causation of the patient’s condition (1),
and a rating of causation and preventability of AEs using a 6-point scale. Three independent
physicians, blinded to RRT assessment of causation and preventability, reviewed all forms.
Each physician reviewed a subset of cases twice to measure intrarater reliability. For our
primary analysis, we summarized AEs as rates per 1000 patient-days, and compared the
rates between RRT and the safety reporting system using a Poisson model.
RESULTS. There were 8713 hospital admissions, with 531 RRT consults and 247 (2.8 %)
cases included. Agreement for the occurrence of an AE among reviewers was 0.7 (Kendall’s
statistic, p \ 0.0001) and between the reviewers’ average and RRT was 0.59 (Kappa, 95 % CI
0.51–0.68). Agreement for preventability among reviewers was 0.72 (Kendall’s statistic,
p \ 0.0001) and between the reviewers’ average and RRT was 0.6 (Kappa, 95 % CI
0.52–0.68). Intrarater reliability on 44 cases was moderate to good (intraclass correlation per
reviewer 0.87, 0.67, 0.66 for causation, and 0.88, 0.61, 0.64 for preventability). RRT identified
44 AEs/8713 admissions (0.52/1000 patient-days), of which 35 were considered preventable
(0.41/1000 patient-days). There were 18 safety reports from the same wards during this period
(0.21/1000 patient-days; rate ratio 2.4, 95 % CI 1.4–4.2, p = 0.0014 vs RRT AE rate).
CONCLUSION. Reviewing RRT consults identified a high proportion of AEs and preventable AEs. This methodology detected twice as many AEs as the hospital’s safety
reporting system. RRT clinicians provide a complementary and more sensitive mechanism
than traditional safety reporting systems to identify possible AEs in hospitals.
REFERENCES. 1. Baker GR, et al. CMAJ 2004;170:1678-1686. 2. Bates DW, et al.
MedCare 1995;33:452-462. 3. Michel P, et al. BMJ 2004;328:199. 4. Iyengar A, et al. Crit
Care 2009;13:R126-R130.
FUNDING. AFP grant

Possibly not

6 (0,5 %)

Uncertain

17 (1,4 %)

Probably yes

11 (0,9 %)

Yes

5 (0,4 %)

[Preventability in the 70 un-natural deaths.]
CONCLUSIONS. Among all deaths in our county only a small portion died in an ICU. The
magnitude of ICU deaths in the hospital population also was low (14,0 %). This is in
contrast to recent data from the US where 15-20 % of population deaths is reported to occur
in the ICU [1]. We also found a high frequency of deaths by un-natural causes to occur in
the ICU, however the magnitude of preventable deaths was low.
(§ 2 according to Regulations 2000-12-21 nr. 1378) Death is considered to be
unnatural if it can be caused by:

A

Murder or other trauma to the human body

B

Suicide or self-inflicted damage to the body

C

Accidents like capsizing, burns, avalanche, lightning, drowning,
traffic-related

D

Occupational accidents

E

Error, omission or accident related to diagnosis or treatment
of disease or trauma

F

Use of illegal drugs

G

Unknown causes when death has occurred suddenly and unexpectedly

H

All deaths occurring in civil or military prisons

I

Finding of an unknown corps

[Unnatural causes of death according to law.]
REFERENCE. 1. The Dartmounth Atlas of healtcare: http://www.dartmouthatlas.org/
data/table.aspx?ind=14
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A RANDOMIZED CONTROLLED TRIAL COMPARING EARLY JEJUNAL WITH
GASTRIC NUTRITION IN CRITICAL ILLNESS
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DEATHS IN THE ICU COMPARED TO HOSPITAL AND POPULATION DEATHS
IN A NORWEGIAN HEALTH REGION IN 2011

1

B.A. Alme1, H. Flaatten1,2, S. Aardal3
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Haukeland University Hospital, Department of Anesthesia and Intensive Care, Bergen,
Norway, 2University of Bergen, Bergen, Norway, 3Haukeland University Hospital,
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INTRODUCTION. Death in hospitals is a common occurence because of the increased use
of hospitals for patients with severe and complicated end-stage diseases, and as a consequence of the increased severity of illness in many acutely admitted patients. Hospital
deaths can also occur partially or totally as a consequence of adverse events during medical
care. The contribution of the ICU regarding the place for patients to die probably varies
considerably between countries.
OBJECTIVES. To register the distribution of deaths in a Norwegian Health Trust with
regards to the place of death: Outside hospitals, in hospitals and in the ICU. We also aimed
to study the magnitude of sudden, unexpected deaths associated with adverse events in the
same Hospital Trust in 2011.
METHODS. From Statistics Norway we retrieved data of all deaths in the Hordaland
county with 484240 inhabitants in 2011, and from the Norwegian Patient Registry (NPR
Norway) we retrieved data of all deaths in the 5 hospitals in our region: One large Region
University Hospital, three small county hospital and one private hospital. Information about
patients who died in the ICUs was retrieved form the hospital electronic patient data
management system and medical records. In addition all deaths in 3 of the hospitals
including the University Hospital was classified by the authors into groups according to
Norwegian law: Expected or Sudden and/or unexpected deaths (SUD) and if the SUD
occurred as a consequence of natural or un-natural causes. An expert review panel screened
all deaths with regards to adverse events and possible preventability using a five point Likert
scale. Age, length of hospital stay (LOS) and Charlson Comobidity Index were registered.
RESULTS. There were 3875 deaths in Hordaland county in 2011. 1338 (34,5 %) took place
in a hospital. 187 deaths occurred in an ICU. This latter group represents 4,8 % of all deaths
and 14,0 % of the deaths in hospitals. Among the 3 hospitals further investigated there were
59.605 patients admitted with 1186 registered deaths (1,98 %). The mean and median ages
were 73 and 78 years, respectively, and the median LOS was 5,6 days. Of the deaths, 290
(24,5 %) were considered sudden and/or unexpected, and 220 of these were judged to be
caused by natural events. Of the 70 un-natural deaths, 16 (1,3 %) were classified as preventable or possible preventable. 25,7 % of the unnatural deaths occurred in the ICU.
Group

N

Age years
mean &
median

CCI
mean

LOS days
mean and
median

Dead in
ICU (%)

All

1186

73.8 (78)

6.9

9.9 (5.6)

11.6

Expected

896

74.5 (78)

7.4

10.5 (6.3)

8.7

Un-expected

290

71.5 (78)

5.5

8.1 (2.7)

20.3

Natural

220

73.4 (79)

5.8

8.3 (2.1)

18.8

Un-natural

70

66.9 (69)

4.8

7.6 (3.9)

25.7

[Classification of cause of death in hospitals.]

Preventable

UFRGS, Programa de Pós-Graduação em Ciências Pneumológicas, Porto Alegre, Brazil,
Complexo Hospitalar Santa Casa de Porto Alegre, UTI Central, Porto Alegre, Brazil
INTRODUCTION. Enteral nutrition is the first choice for critically ill patients. Gastric
intolerance is common (opioids, shock and vasopressors) and may increase the incidence of
nosocomial pneumonia. The literature is controversial if position of the feeding tube can
influence rates of pneumonia.
OBJECTIVES. To evaluate the incidence of pneumonia and related complications comparing enteral administration by gastric vs. jejunal tube.
METHODS. Prospective randomized single -blind study conducted in an University ICU.
During 12 months, patients [18 years who required enteral nutrition were eligible.
Exclusion criteria were patients with anastomoses and esophagectomy; medical indication
for post- pyloric nutrition, gastrostomy or jejunostomy, contraindication to enteral nutrition,
pregnancy, life expectancy less than 48 h, patients who had difficulties during insertion of
the tube and those admitted with enteral feeding (jejunal or gastric) with contraindications
for the change of tubes for the purposes of the study. The positioning of post-pyloric tube
was confirmed radiologically.
RESULTS. A hundred and fifteen patients were included (gastric n = 61, jejunal n = 54).
There was no significant difference between the two groups for age (60 ± 14 vs. 63 ± 17),
APACHE II (22 ± 6 vs. 22 ± 7) or GCS (7[3–13] vs. 10 [3–14]). There was no significant
difference between the two groups in the rates of pneumonia and other outcomes (Table).
CONCLUSIONS. There is no difference in the rates of pneumonia when administering
enteral nutrition via gastric or jejunal tube.
REFERENCE(S). 1. Davies AR, Morrison SS, Bailey MJ et al.: A multicenter, randomized
controlled trial comparing early nasojejunal with nasogastric nutrition in critical illness. Crit
Care Med (2012), 40:2342 2. Jiyong J, Tiancha H, Huiqin W et al. Effect of gastric versus
post-pyloric feeding on the incidence of pneumonia in critically ill patients: Observations
from traditional and Bayesian random-effects meta-analysis.Clinical Nutrition (2013), 32:8
2

Variables

Gastric tube
(n = 61)

Jejunal tube
(n = 54)

P

Mechanical Ventilation (MV)—n (%)

51 (84)

44 (81)

0.957

Duration MV (days)—median (P25–P75)

7 (3–13)

4 (2–11)

0.241

ICU stay (days)—median (P25–P75)

12 (7–19)

10 (7–21)

0.444

ICU mortality—n (%)

22 (36)

20 (37)

1.000

Pneumonia—n (%)

12 (20)

13 (24)

0.730

Diarrheia—n (%)

11 (18)

15 (28)

0.306

Vomiting—n (%)

18 (29)

14 (26)

0.826

Constipation—n (%)

14 (23)

9 (17)

0.544

[Main outcomes]

16*

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

0029
ANATOMICAL STUDY OF THE DIGESTIVE SYSTEM IN MULTIPLE ORGAN
DYSFUNCTION SYNDROME
E. González-Higueras1, A.R. Murillo-Martı́n1, V. de Paz1, J.M. Añón1, A. Corrales1,
A. Garcı́a de Lorenzo2, M.R. Solano1, O.A. Hernández1, J.B. Araujo1, J. Razquı́n1
1

Hospital Virgen de la Luz, Cuenca, Spain, 2Hospital La Paz, Madrid, Spain
INTRODUCTION. We sought to get a pathological pattern to describe the gastrointestinal
tract dysfuntion evolution Multiple Organ Dysfunction Syndrome (MODS) its relation to
SOFA score and the survival in patients with MODS.
METHODS. Prospective cohort study, conducted in our Intensive Care Unit (12 medicalsurgical critical care beds in a hospital with 400 beds), for 3 years, non probabilistic consecutive sampling. Adult patients with SOFA [ 6, mechanically ventilated (MV) [ 48 h
were Included. Variables analyzed were: SOFA score, APACHE II, intestinal anatomical
pattern and clinical and demographic variables.
RESULTS. 40 patients were included and 58 biopsies were performed. Age 69 ± 12 years.
APACHE II 22.5 ± 7. SOFA 11.1 ± 3.6. Mortality 22.5 % (n = 9). Anatomical pattern
analyzed in each biopsy: Number of whole villi 52.3 ± 19.8, Atrophy 2.9 % (0-80), edema
14.7 % (0-100) Partial denudation 11.3 ± 7.1 %, complete denudation 41 ± 19.6 %,
devitalized villi 14 ± 8.6 (27 ± 13.2 %). Deceased patients showed a higher rate of atrophy, devitalization and complete denudation (p \ 0.001); same findings were observed
among patients with higher SOFA (p \ 0.001). APACHE II score was associated with
complete denudation (OR: 1.34 (0.1 to 8.1) and OR: 1.05 (0.02 to 3.28)).
CONCLUSIONS. There is a common histological pattern in MODS patients, shown in the
second duodenal portion, that can be related to gastrointestinal system failure. We called this
villi pathological distortion were ‘‘Devitalized Villi’’. Atrophy and complete denudation,
within the intestinal villi are the most repeated changes related to MOSD. A greater degree
of SOFA score increased gastrointestinal pathological findings and mortality.

INTRODUCTION. Currently there is a lack of definitions for secondary insults of elevated
ICP to guide management of the pediatric TBI patient. Following recommendations derived
from studies in adults, a static ICP threshold of 20 mmHg is generally used [1].
OBJECTIVES. We evaluated a method based on minute-by-minute ICP monitoring and
neurological outcome to visualize the dynamic aspects of secondary injury, which goes
beyond the 20 mmHg paradigm.
METHODS. Retrospective analysis of outcome as measured by GOS at 6 months and
physiological data in minute resolution of 81 children recruited during 62 non-consecutive
months up-to July 2003 from two regional pediatric neurosurgical and intensive care centers
(Edinburgh and Newcastle) [2].
A color coded contour plot was made for the association between favorable neurological
outcome and the average number of secondary insults of elevated ICP during ICU stay.
Insults were defined for continuous values of duration and ICP thresholds, ranging from 5 to
480 min and from 5 to 30 mmHg. Negative association with favorable outcome is shown in
red and positive association in blue. The transition between association regions is highlighted in black.
A low-frequency autoregulation index (LAx) [3] was computed every minute, to identify
insults during which (on average) autoregulation was functional or impaired.
RESULTS. Figure 1 shows that on average, insults above 22 mmHg lasting more than
5 min are negatively associated with favorable neurological outcome. As insult duration
increases there is a markedly decrease in the threshold at which negative association with
favorable outcome is observed.
Figure 2 shows in black the transition line derived from the visualization of all insults
(Figure 1), in red only from insults during which autoregulation was impaired and in green
only from insults during which autoregulation was functional. This might indicate a tolerance for insults of longer duration and higher thresholds when autoregulation is preserved.

Oxydative stress in sepsis: From fundamentals
to clinic: 0031
0031
RESPECTIVE IMPACT OF BODY TEMPERATURE AND HEART RATE
KINETICS ON PATIENT’S OUTCOME: POST HOC ANALYSIS OF
A RANDOMIZED TRIAL ON FEVER CONTROL IN SEPTIC SHOCK PATIENTS
F. Schortgen1, A. Charles-Nelson2, L. Bouadma3, G. Bizouard2, L. Brochard4, S. Katsahian2
1

Hopital Henri Mondor-APHP, Réanimation Médicale, Créteil, France, 2Hopital Henri
Mondor-APHP, Unité de Recherche Clinique, Créteil, France, 3Hopital Bichat Claude
Bernard-APHP, Réanimation Médicale et Infectieuse, Paris, France, 4St Michael’s Hospital
and Keenan Research Centre, Interdepartmental Division of Critical Care, University of
Toronto, Toronto, Canada
INTRODUCTION. In febrile septic shock, we previously showed in a RCT (Sepsiscool)
that external cooling for normothermia (36.5-37 C) decreases day-14 mortality1.
OBJECTIVES. In a post hoc analysis of the Sepsiscool database1, we decided to study
whether the kinetics of decrease could have an impact. Because recent data suggest that bblockers for heart rate (HR) control (80-95 b/min)2 could have a similar effect and that fever
control also lowers HR, we also looked at HR kinetics.
METHODS. Cooling was applied to reach 37 C within 2 h after enrolment and to maintain
normothermia during 48 h. T and HR were recorded every 2 h during the 48 h. In the no
cooling arm, we assessed the association between high T and high HR exposure and d-14
mortality and in the cooling arm the association between the intensity and the rapidity of T
and HR control and d-14 mortality. We tested different thresholds of T and HR, the best was
selected by AUC-ROC and Youden index analyses. We tested the time spent with T C 3838.4-38.5-39 C and HR C 80-85-90-95-100 b/min in no cooling, and the time spent with
T \ 36.5-37-37.5-38 C and HR \ 80-85-90-95-100 b/min in cooling. The time slope to
obtain normal value of T (37 C)1 and of HR (95b/min)2 was assessed under cooling. Cox
models were used to adjust mortality on severity (SAPS III, SOFA) and on treatments
influencing T (steroids, neuromuscular blockers and RRT). In the no cooling arm, patients
with inappropriate initial antibiotic were excluded to only include patients in whom fever
decrease resulted from appropriate antimicrobial treatment.
RESULTS. 94 and 84 patients were analyzed in the cooling and no cooling arms with 18
and 26 deaths respectively. At inclusion, T was 38.9 ± 0.6 and 39.0 ± 0.6 C and HR was
113 ± 22 and 117 ± 25 b/min in the cooling and no cooling arms. T and HR were significantly lower from the 2nd h of cooling. In no cooling, the longer was the time spent with
a T C 38.5 C the higher was the mortality (49 ± 30 vs 34 ± 30 % of the time, p = 0.039)
[adjusted Hazard R: 3.98 95 %CI (1.04-15.20), p = 0.004]. In cooling, the time spent below
each threshold of T was not associated with better survival. T normalization under cooling,
however, was more rapid in non survivors than in survivors -0.73 (-0.43) vs -0.46 (0.32) C/h, p = 0.011 [aHazard R 0.11 (0.03-0.49), p = 0.003]; the slope threshold that
discriminated the best survivors and non survivors was -0.31 C/h. In the two groups, HR
kinetics was not associated with mortality.
CONCLUSIONS. In patients with no fever control and adequate antibiotic therapy, a
longer time spent with a T C 38.5 C is associated with a higher d-14 mortality. In patients
under cooling, we did not identify a threshold of T lowering associated with better survival.
T normalization slower than -0.31 C/h might be beneficial, but needs future validation.
We found no impact of HR kinetics on outcome.
REFERENCE(S). 1. Schortgen et al. Am J Respir Crit Care Med 2012;185(10):1088-95
2. Morelli et al. JAMA 2013;310(16):1683-91

[Figure 1]

[Figure 2]
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VISUALIZING SECONDARY INSULTS OF ELEVATED ICP IN PEDIATRIC TBI
F. Güiza1, B. Depreitere2, T.-Y.M. Lo3, P.A. Jones4, G. Van den Berghe1, G. Meyfroidt1
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CONCLUSIONS. Secondary injury in the pediatric population is dynamic such that not
only thresholds but also insult duration are relevant. Treatment thresholds could be
dependent on age and the autoregulatory status of the patient. The proposed visualization
puts the static 20 mmHg threshold into context and potentially provides a more complete
description of secondary insults in TBI. These visualizations are meant as exploratory tools
to generate hypothesis for TBI management, and as such still require prospective validation.
REFERENCE(S). [1] Pediatr Crit Care Med. 2003 Jul;4(3 Suppl):S72-5. [2] Chambers
et al.: J Neurol Neurosurg Psychiatry 2006; 77(2):234-40. [3] Depreitere et al.: J. Neurosurg
2014; (in press)
GRANT ACKNOWLEDGMENT. FWO-G.0904.11. GM receives FWO senior clinical
investigator funding (1846113 N). GVdB, through the K.U.Leuven, receives long-term
financing via the Flemish government Methusalem-program (METH 08/07).
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ACCURACY OF BRAIN MULTIMODAL MONITORING TO DETECT
CEREBRAL HYPOPERFUSION AFTER TRAUMATIC BRAIN INJURY
P. Bouzat1, P. Marques-Vidal2, J.-B. Zerlauth3, N. Sala2, T. Suys2, P. Schoettker2, J. Bloch2,
R.T. Daniel2, M. Levivier2, R. Meuli2, M. Oddo2
1
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INTRODUCTION. Despite increasing utilization, data on the accuracy of brain multimodal monitoring to detect low cerebral blood flow (CBF) are still limited1.
OBJECTIVES. The aim of this prospective observational study was to examine in patients
with severe TBI the accuracy of brain multimodal monitoring - consisting of intracranial
pressure (ICP), brain tissue PO2 (PbtO2) and cerebral microdialysis (CMD) placed in
apparently normal brain parenchyma - to detect cerebral hypoperfusion, using perfusion CT
scan (PCT) to measure CBF regionally and globally.
METHODS. This prospective observational study was conducted at the Department of
Intensive Care Medicine, CHUV-University Hospital Centre, Lausanne, Switzerland,
between May 2010 and November 2013. Patients were admitted after severe TBI, defined by
an admission Glasgow Coma Scale (GCS) \ 9 and an abnormal admission brain CT-scan
(defined by a Marshall score2 C 2). All patients underwent intracranial monitoring with
ICP, PbtO2 and CMD, as part of standard care. CBF was measured using PCT in tissue area
around intracranial monitoring (regional CBF, rCBF) and in bilateral supra-ventricular brain
areas (global CBF) and was matched to cerebral physiologic variables. The accuracy of
intracranial monitoring to predict low rCBF (defined as an oligemic CBF \ 35 ml/100 g/
min) was examined using area under the ROC curves (AUC).
RESULTS. Thirty PCT scans (median 27 [interquartile range 20-45] hours after TBI) were
performed on 27 patients (age 39 [24-54] years, GCS 7 [6-8]). Regional CBF was strongly
correlated to global CBF (Pearson’s r = 0.70, p \ 0.01). Compared to normal rCBF values
(n = 16), low rCBF (n = 14) measurements had a higher proportion of samples with
ICP [ 20 mmHg (13 vs. 30 %), PbtO2 \ 20 mmHg (9 vs. 20 %), CMD glucose \ 1 mmol/
L (22 vs. 57 %) and lactate/pyruvate ratio (LPR) [ 40 (4 vs. 14 %; all p \ 0.05). Compared
to ICP monitoring alone (AUC 0.74 [95 % confidence interval 0.61-0.87]), monitoring
ICP + PbtO2 (AUC 0.84 [0.74-0.93]) or ICP + PbtO2 + CMD (AUC 0.88 [0.79-0.96]) was
significantly more accurate in predicting low rCBF (both p \ 0.05). By multivariable
analysis, CMD glucose \ 1 mmol/L (adjusted odds ratio 2.95 [95 % confidence intervals
1.28-6.78], p = 0.01) and LPR [ 40 (8.54 [2.14-30.47], p \ 0.01) were strong predictors of
low rCBF, independently of ICP and PbtO2.

[ROC analysis]
CONCLUSIONS. Brain multimodal monitoring provides adequate assessment of global
CBF at the bedside and is more accurate than ICP monitoring alone in detecting cerebral
hypoperfusion in patients with severe TBI.
REFERENCE(S). 1. Oddo M, Villa F, Citerio G. Brain multimodality monitoring: an
update. Curr Opin Crit Care 2012; 18:111-8. 2. Marshall LF, Marshall SB, Klauber MR,
et al. The diagnosis of head injury requires a classification based on computed axial
tomography. J Neurotrauma 1992; 9 Suppl 1:S287-92

Thirty-one (54 %) of patients had an ICP [ 20 mmHg. In those patients, the mean ONSD
was larger (7.0 mm [SD 0.71]) than patients with ICP B 20 mmHg (6.2 mm [SD0.50],
P \ 0.0001). There was a linear association between ONSD and ICP (r = 0.74,
P \ 0.0001). ONSD was able to discriminate an ICP threshold of [ 20 mmHg with an area
under the ROC of 0.83 (95 %CI: 0.73 - 0.94). Using a cut-off of 6.0 mm, ONSD had a
sensitivity of 97 %, specificity of 42 %, positive predictive value (PPV) of 67 % and
negative predictive value (NPV) of 92 %. An ONSD threshold of 7.0 mm had the following
performance characteristics: sensitivity 45 %, specificity 96 %, PPV 93 %, and NPV 60 %.
The overall between-rater intraclass correlation coefficient for ONSD measurements was
0.86 (95 %CI: 0.78 - 0.91, P \ 0.0001).
CONCLUSIONS. ONSD measured on CT is associated with ICP and is able to discriminate
intracranial hypertension in a cohort of patients with severe TBI. ONSD measurements on CT
are reproducible amongst observers, supporting its generalizability as a clinical measure.
REFERENCE(S). Geeraerts, T., Merceron, S., Benhamou, D., Vigué, B. & Duranteau, J.
(2008). Non-invasive assessment of intracranial pressure using ocular sonography in
neurocritical care patients. Int Care Med. 34:2062-7. Helmke, K. & Hansen, H. C. (1996).
Fundamentals of transorbital sonographic evaluation of optic nerve sheath expansion under
intracranial hypertension. I. Experimental study. Pediatr Radiol. 26:701-5.

0040
PATIENT-SPECIFIC THRESHOLDS AND DOSES OF INTRACRANIAL
HYPERTENSION IN SEVERE TRAUMATIC BRAIN INJURY
C. Lazaridis1, S.M. DeSantis2, P. Smielewski3, D.K. Menon4, P. Hutchinson5, J. Pickard5,
M. Czosnyka3
Baylor College of Medicine, Neurocritical Care, Houston, United States, 2University of
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Department of Neurosurgery, Cambridge, United Kingdom
INTRODUCTION. Current guidelines for the management of severe traumatic brain injury
(TBI) recommend treatment of intracranial pressure (ICP) after a threshold of 20-25 mm
Hg.1 This threshold is based on observational studies and non-controlled series and it fails to
take into account patient-specific pathophysiology. Based on continuous monitoring of the
pressure reactivity index (PRx) we defined individualized ICP thresholds by graphing the
relationship between ICP and PRx.
OBJECTIVES. In order to quantify the secondary brain injury insult of intracranial
hypertension, we employed measurements of ‘‘ICP dose’’. We hypothesized that doses based
on individually assessed ICP-thresholds would correlate closer with 6-month outcome when
compared to doses derived by the recommended universal thresholds of 20 and 25 mm Hg.
METHODS. Data from 327 TBI patients were analyzed. Intracranial pressure doses were
computed as the cumulative area under the curve above the defined thresholds in graphing
ICP versus time.2 The term Dose 20 (D20) was used to refer to an ICP threshold of 20 mm
Hg. The markers D25 and DPRx were calculated similarly. The discriminative ability of
each dose on mortality was assessed by ROC analysis using 5-fold cross validation (CV).
RESULTS. DPRx (0.81, CI 0.74-0.87) was found to have the highest AUC over both D20
(0.75, CI 0.68-0.81) and D25 (0.77, CI 0.70-0.83) indicating it has the best discriminative
ability. Cross-validation confirmed the results of the observed AUCs; in the cross-validated
model, DPRx was still the best predictor of mortality [DPRx AUC 0.77 (95 % CI 0.68-0.89),
D20 0.72 (95 % CI 0.66-0.81) and D25 0.65 (95 % CI 0.56-0.73)]. Mean D20 was 1055 mm
Hg*hour versus 478 mm Hg*hour for DPRx (p \ 0.0001).
CONCLUSIONS. DPRx was found to be the best discriminator of mortality despite the fact
that D20 was twice as large of a dose than DPRx. Individualized doses of intracranial
hypertension were stronger predictors of mortality than doses derived from the universal
thresholds of 20 and 25 mm Hg. The pressure reactivity index could offer a method towards
individualizing the ICP threshold.
REFERENCES. 1. Bratton SL, Chestnut RM, Ghajar J, McConnell Hammond FF, Harris
OA, Hartl R et al.: Guidelines for the management of severe traumatic brain injury. VIII.
Intracranial pressure thresholds. J Neurotrauma. 24 Suppl 1:S55-58, 2007. 2. Vik A, Nag T,
Fredriksli OA, Skandsen T, Moen KG, Schirmer-Mikalsen K et al.: Relationship of ‘‘dose’’
of intracranial hypertension to outcome in severe traumatic brain injury. J Neurosurg
109(4):678-84, 2008
GRANT ACKNOWLEDGMENT. The software for brain monitoring ICM + (http://
www.neurosurg.cam.ac.uk/icmplus) is licensed by the University of Cambridge (Cambridge
Enterprise). Mr. Czosnyka and Mr. Smielewski have a financial interest in a part of the
licensing fee.
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ASSOCIATION BETWEEN OPTIC NERVE SHEATH DIAMETER ON
COMPUTED TOMOGRAPHY AND INTRACRANIAL PRESSURE IN PATIENTS
WITH SEVERE TRAUMATIC BRAIN INJURY

Caring for the critically ill burn patient: 0043–0045

M.S. Sekhon1, D.E. Griesdale2, C. Robba3, E. Needham3, K. Walland3, N. McGlashan3,
R. Mossallum3, D.K. Menon4

CIRCULATING LEUKOCYTE-DERIVED MICROVESICLES ARE ELEVATED
AFTER SEVERE BURN INJURY
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INTRODUCTION. Increased intracranial pressure (ICP) is associated with worse outcomes following traumatic brain injury (TBI) and is correlated with optic nerve sheath
diameter (ONSD) on ultrasound and magnetic resonance imaging. Increased ONSD on
computed tomography (CT) has been associated with increased mortality in TBI but its
relationship to ICP is unclear.
OBJECTIVES. The purpose of our study was to assess the relationship between ONSD
measured on CT and intracranial pressure in severe TBI patients.
METHODS. We conducted a retrospective cohort study of patients with a TBI requiring
ICP monitoring admitted to the neurocritical care unit at Addenbrooke’s Hospital between
2009 and 2013. ONSDs for each patient were measured on portable head CT during
simultaneous ICP monitoring and archived by the ICM + brain monitoring software.
ONSDs were independently measured by four physicians (neurocritical care fellows) who
were blinded to patient demographics, intracranial pressure, clinical physiological data and
outcomes. ICP values each minute were averaged over a 15 min duration of the CT scan to
provide a mean ICP. Simple linear regression was used to assess an association between
ONSD and ICP. Logistic regression was used to construct a receiver operating curve (ROC).
RESULTS. Sixty-two patients were eligible for inclusion. ONSD was able to be measured
on portable CT in 92 % of patients, leaving 57 patients included for the final analysis.

0043
J. Porter1, K.P. O’Dea1, S. Singh1, M. Takata1
1

Imperial College London, Section of Anaesthetics, Pain Medicine and Intensive Care,
London, United Kingdom
INTRODUCTION. Severe burn injury is a unique example of critical illness, where the
early phase is characterised by an exaggerated inflammatory response. Pro-inflammatory
mediators are elevated in the initial stages but do not necessarily correlate with clinical
progress1. Moreover, the pathway that leads from local mediator release to systemic
inflammation is undefined. Microvesicles (MVs), sub-cellular membrane-bound particles
released by activated or dying cells, may play a role in this pathway. Elevated levels of
leukocyte-derived MVs have been demonstrated in pro-inflammatory states such as sepsis 2
but they have not been assessed in patients with burn injury.
OBJECTIVES. To quantify and characterise circulating microvesicles in patients with
severe burn injury.
METHODS. Patients admitted to the Burns Intensive Care Unit (BICU) were prospectively
studied. Demographics were recorded including Total Body Surface Area (TBSA) burned.
Blood was sampled within 24 h of admission and centrifuged to remove cells. Soluble
inflammatory mediators were quantified using a cytokine antibody array. MVs were quantified by flow cytometry, on the basis of scatter parameters and antibody binding to surface
markers. Leukocyte MVs were defined as CD45+, neutrophil MVs as CD11b+/CD66b+ and
monocyte MVs as CD45+/CD14+. The results were compared to samples taken from healthy
volunteers. The Mann–Whitney U test was used to determine statistical significance.
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RESULTS. 8 BICU patients were recruited (4 males) and mean age was 48 ± 23 years.
Mean TBSA and Abbreviated Burn Severity Index (ABSI) were 27 ± 12 % TBSA and
7.6 ± 2.3 respectively. The presence of a systemic inflammatory response was supported by
clinical data and raised levels of inflammatory mediators, including IL-8 and MCP-1. In
comparison to healthy volunteers (n = 4), levels of plasma leukocyte and neutrophil MVs
were significantly elevated (Figure 1A and 1B). There was also a trend towards increased
counts of monocyte MVs (Figure 1C).

CONCLUSIONS. Whilst blood transfusion alone is associated with an immunosuppressive
gene expression pattern (1, 2), older blood may exacerbate this response in trauma patients.
Reduced gene expression of the proinflammatory Th1 cytokine, IL12, the proinflammatory Th17
transcription factor, RORyt, and the Th17 polarising cytokine, IL23, support this hypothesis.
REFERENCE(S). 1) Torrance HD et al. Ann Surg. Mar 25. 2014. PMID 24670848. 2)
Fragou P et al. Eur J Anaesthes. June. Suppl. 2014 (in press).
GRANT ACKNOWLEDGMENT. The Intensive Care Society Young Investigator Award
(MO’D), Barts and The London Charity Project Grant (MO’D), RCS Fellowship (HT).
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EPIDEMIOLOGY OF PATIENTS WITH SUSPECTED INHALATION INJURY
ADMITTED TO A BURN INTENSIVE CARE UNIT
S. López-Cuenca1, A. Estrella-Alonso1, A. Martin-Pellicer1, O. Penuelas1, M.A. de la Cal2,
J.A. Lorente3
1

[Figure 1]
Figure 1: Levels of leukocyte microvesicles per microlitre of plasma, in healthy volunteers and burn patients.
A) CD45+ MVs (p = 0.016)
B) CD11b+/CD66b+ (p = 0.016) MVs
C) CD45+/CD14+ MVs.
Box plots represent median, interquartile range and 10th to 90th percentiles.
CONCLUSIONS. Severe burn injury was associated with significantly elevated levels of
leukocyte-derived MVs, the majority of which appear to be neutrophil-derived. The role of
these microvesicles in propagating inflammation following severe burn injury warrants
further investigation.
REFERENCE(S). 1. De Bandt JP, Chollet-Martin S, Hernvann A, et al. Cytokine response
to burn injury: relationship with protein metabolism. J Trauma. 1994;36(5):624-8. 2. Fujimi
S, Ogura H, Tanaka H. Activated polymorphonuclear leukocytes enhance production of
leukocyte microparticles with increased adhesion molecules in patients with sepsis.
J Trauma. 2002;52(3):443-448.
GRANT ACKNOWLEDGMENT. Funded by the Chelsea and Westminster Health
Charity.
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THE AGE OF TRANSFUSED PACKED RED BLOOD CELLS CORRELATES
WITH THE DEGREE OF IMMUNOSUPPRESSION AS ASSESSED BY GENE
EXPRESSION PATTERNS IN SEVERELY INJURED TRAUMA PATIENTS
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INTRODUCTION. Our group has previously reported an association between transfusion
of packed red blood cells (PRBCs), a pattern of gene expression consistent with immunosuppression and a greater incidence of infectious complications in different patient
populations (1, 2).
OBJECTIVES. To explore the association between the age of transfused PRBCs and
specific patterns of inflammatory gene expression in severely injured trauma patients.
METHODS. Severely injured trauma patients requiring ICU treatment were recruited if the
baseline study blood sample could be obtained within 2 h of the insult as previously
described (1). Each patient or a surrogate provided informed consent. A second blood
sample was obtained at 24 h. Messenger RNA (mRNA) was extracted from whole blood and
candidate gene expression was quantified using quantitative polymerase chain reaction. The
number of units of PRBCs transfused in 24 h was recorded and the median age of the units
transfused to each patient calculated. All PRBCs administered were leukocyte deplete and
had a maximum age of 35 days. The primary outcome was the change in candidate gene
expression over the initial 24 h as defined by a ratio of gene expression at 24 h to gene
expression at baseline. A multivariate analysis included variables descriptive of the severity
of injury and shock state. These variables were injury severity score (ISS), base deficit at
baseline and at 24 h and the number of PRBCs transfused.
RESULTS. 65 trauma patients from the original cohort (1) required blood transfusion in the
first 24 h and were included in the analysis. 54 (83 %) patients were male and median
patient age was 40 (IQR 32 - 59). Median ISS was 33 (IQR 23-42) and 56 (88 %) patients
suffered blunt injury. Median age of transfused PRBCs was 20 days (IQR 17-22) and
patients each received a median of 5 units (IQR 4 - 9.5) of PRBCs over the first 24 h of
hospital admission. 41 (63 %) patients developed infectious complications and 15 (23 %)
patients died before hospital discharge. No association was detected between the median age
of PRBCs administered and later infectious complications or mortality. Greater decreases in
gene expression over 24 h was observed with increasing age of the transfused PRBCs for the
candidate genes outlined in table 1.
Candidate gene

Univariate analysis (median
age of PRBCs Vs ratio of
candidate gene
expression at 24 h:
candidate gene
expression at baseline

Multi variate analysis (including number of units
transfused, BD at baseline and 24 h and ISS)

RORct (Th17 specific
transcription
factor)

r2 : 0.19, p : 0.003

Total r2 : 0.30; p(age of blood) : 0.03; p(quantity
PRBCs) : 0.18; p(BD baseline) : 0.85;
p(BD 24 h) : 0.98; p(ISS) : 0.49

IL12 (Th1 promoter)

r2 : 0.10, p : 0.003

Total r2 : 0.17; p(age of blood) : 0.04; p(quantity
PRBCs) : 0.34; p(BD baseline) : 0.65;
p(BD 24 h) : 0.58; p(ISS) : 0.64

IL23 (Th17 promoter)

r2 : 0.10, p : 0.03

Total r2 : 0.19; p(age of blood) : 0.04; p(quantity
PRBCs) : 0.25; p(BD baseline) : 0.89;
p(BD 24 h) : 0.93; p(ISS) : 0.51

Foxp3 (Treg cell
promoter)

r2 : 0.15, p : 0.04

Total r2 : 0.15; p(age of blood) : 0.04; p(quantity
PRBCs) : 0.91; p(BD baseline) : 0.61;
p(BD 24 h) : 0.55; p(ISS) : 0.89

GATA3 (Th2
transcription
factor)

r2 : 0.16, p : 0.007

Total r2 : 0.23; p(age of blood) : 0.04; p(quantity
PRBCs) : 0.16; p(BD baseline) : 0.68;
p(BD 24 h) : 0.94; p(ISS) : 0.86

[Table 1: Gene expression and median age of PRBCs]

Hospital Universitario de Getafe, Madrid, Spain, 2Hospital Universitario de Getafe, CIBER
Respiratory Diseases, Madrid, Spain, 3Hospital Universitario de Getafe, CIBER Respiratory
Diseases, European University of Madrid, Madrid, Spain
INTRODUCTION. Lung injury resulting from inhalation of smoke or chemical products,
combined or not with cutaneous burns, increases morbidity and mortality1,2. The diagnosis is
based on clinical suspicion, being confirmed by bronchoscopy. The treatment is supportive1,2.
OBJECTIVES. The purpose of our study is to describe the characteristics of patients with
suspected inhalation injury (SII) admitted to a burn intensive care unit. Besides, we compared the group of SII to the group without inhalation suspicion.
METHODS. We performed a prospective and observational study in patients with burn
injuries admitted in our unit from 2008 to 2012. We included patients over 16 years old,
[20 % total body surface area (TBSA) burned, admission \48 h after burn or with comorbidity. We suspected SII if injury happened in a closed space fire, or the patient presented
facial burns, soot in sputum, singed nasal hairs, changes in voice, dyspnea. Bronchoscopic
findings in patients with SII were graded from I to III (mild, moderate or severe).
RESULTS. We included 165 patients. Patients with SII (N = 106) had the following
characteristics: 75 % men, mean age was 47 years, the average total body surface area was
27.9 % (16.2 % full-thickness burn), 54 % facial burns, 15 % carbonaceous sputum and
12 % singed nasal hairs. 79 patients (74.5 %) underwent bronchoscopy, 45 of which (57 %)
were normal, and 43 % were abnormal (34), showing mild, moderate or severe injury in 22
(65 %), 4 (12 %) and 8 (24 %) cases, respectively. 81 % chest X Ray at admission was
normal. 82 % were intubated at admission, being under mechanical ventilation an average
of 23.6 days. Only 16 % needed tracheostomy. The average length of stay was 33 days.
Mortality was 14 % (global burn ICU unit 10.3 %). 40 % had complications (the most
common renal failure and eye injury) and 48 % infections (the most common catheter
related and bacteremia). Pseudomonas was the bacteria most often isolated. Comparing both
groups (SII vs not SII), TBSA burned (p = 0.0001), prevalence of abnormal chest X ray
(p = 0.003) and number of surgical interventions performed (p = 0.008) and mortality
(p = 0.04) were higher in SII group. Besides, the length of stay and days under mechanical
ventilation (p = 0.001) were longer in SII group.
CONCLUSIONS. Patients with SII have a specific clinical profile that allows the identification of a group of patient with a high morbidity and mortality.
REFERENCE(S). 1. Dreis and Endorf. Inhalation injury: epidemiology, pathology, treatment strategies. Scandinavian Journal of Trauma Resuscitation and Emergency Medicine
(2013); 21:31. 2. Toon, Maybauer, Greenwood, Maybauer and Fraser. Management of acute
smoke inhalation injury. Critical Care and resuscitation (2010); 12(1): 53-61.
GRANT ACKNOWLEDGMENT. FIS PI11/02791, PI12/0898, PI12/02451.
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IS LIVING AT ‘ANY COST’ REALLY WHAT EVERYONE WANTS? A STRUCTURED CHOICE EXPERIMENT
C. Corke1, T. Flynn2
1
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INTRODUCTION. There has been little research that explores how patient rank priorities for
medical treatment at the end of life. Over recent years there have been significant advances in
the scientific evaluation of human choice. We used a validated best-worst choice experiment to
rank statements relating to end of life preferences among more than 1000 older Australians.
OBJECTIVES. To elucidate those priorities that underpin end of life choices.
METHODS. A best-worst choice experiment was used to rank statements relating to end of
life priorities. On-line panels of the general population (aged [55 years) were invited to
participate. Firstly all results were analysed together and subsequently cluster analysis
revealed 3 distinct subsets
RESULTS. The ranking of statements for the entire group is shown in Table 1 (together
with the strength associated score).

[Average Attitudinal Scores (N = 1166)]
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The three groups identified in the cluster analysis are shown in Table 2.

[Cluster analysis]
The relative size of each of the groups identified in cluster analysis is shown in Table 3. It is
notable that group 3, who express treatment limits is substantially larger than those who
express no limits (group 1).
CONCLUSIONS. This research suggests that living forever ‘at any cost’ is very much a
minority opinion. Most people have a variety of priorities that need to be recognised and
explored.
REFERENCE(S). Ryan M. Editorial: Discrete choice experiments in health care. British
Medical Journal. 2004;328:360-361. Louviere JJ, Flynn TN. Using Best-Worst Scaling
Choice Experiments To Measure Public Perceptions and Preferences for Healthcare Reform
in Australia. The Patient: Patient-Centered Outcomes Research 2010;3(4):275-283.
GRANT ACKNOWLEDGMENT. This research was supported by a grant from the
Victorian Department of Health.

Medicine, Boston, United States, 3Harborview Medical Center and The University of
Washington, Seattle, United States, 4The Chinese University of Hong Kong, Department of
Anaesthesia and Intensive Care, Hong Kong, China, 5Tettnang Hospital, Department of
Anaesthesiology and Critical Care Medicine, Tettnang, Germany
INTRODUCTION. Great differences in end-of-life practices of critically ill around the
world warrant agreement for the major ethical principles.
OBJECTIVES. To determine the extent of worldwide consensus for end-of-life practices,
delineate where there is and is not consensus and analyze reasons for lack of consensus.
METHODS. Critical care societies worldwide were invited to participate. Country coordinators were identified and draft statements were developed for major end-of-life issues
and translated into six languages. Multidisciplinary responses using a web-based survey
assessed agreement or disagreement to definitions and statements linked to anonymous
demographic information. Consensus was prospectively defined as [80 % agreement.
Definitions and statements not obtaining consensus were revised based on comments of
respondents, and then translated and redistributed.
RESULTS. Of the initial 1283 responses from 32 countries, consensus was found for 66
(81 %) of the 81 definitions and statements; 26 (32 %) had [90 % agreement. With 83
additional responses to the original questionnaire (1366 total) and 604 responses to the
revised statements consensus could be obtained for another 11 of the 15 statements. Consensus was obtained for informed consent, withholding and withdrawing life-sustaining
treatment, legal requirements, ICU therapies, CPR, shared decision-making, medical and
nursing consensus, brain death and palliative care. Consensus was obtained for 77 of 81
(95 %) statements.
CONCLUSIONS. Worldwide consensus could be developed for the majority of definitions
and statements about end-of-life practices. Statements achieving consensus provide standards of practice for end-of-life care; statements without consensus identify important areas
for future research.
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FAMILIES’ EXPERIENCES OF QUALITY OF CARE FOR SERIOUSLY ILL AND
DYING PATIENTS IN THE ICU. DEVELOPMENT AND VALIDATION OF
A EUROPEAN QUESTIONNAIRE
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INTRODUCTION. Knowledge about families’ experiences is important when working
with improvement of quality of care for ICU patients and their families. Cultural differences
make it difficult to use North American instruments for family surveys in Europe without
adaptation.
OBJECTIVES. To develop and validate a European questionnaire (named euroQ2) for
evaluation of families’ experiences of quality of care for ICU patients: Quantitative validation.
METHODS. The study was conducted in Denmark (DK) and The Netherlands (NL).
Pre studies:
1) Interviews with families (DK)
2) Development of questionnaire based on the Canadian Family satisfaction in the ICU (FSICU) and the American Quality of Dying and Death (QODD) questionnaires, literature and
the interviews
3) Qualitative validation in DK and NL.
The questionnaire was developed in two versions: one for family members of patients
discharged from the ICU and one for family members of patients dying in the ICU (similar
but with an extra section about end-of-life care). The patient should be at least 24 h in the
ICU before families are asked about participation, and up to three family members can
participate. The questionnaire is mailed 3 weeks after discharge from/death at the ICU. If
not responding the family members are contacted by phone.
Present study: First part of quantitative validation with 100 family members (50 from DK
and NL). For every question participants are asked to assess relevance and understandability. The study includes test–retest and additional questionnaires in regard to
posttraumatic stress, anxiety and depression.
RESULTS. A total of 57 family members of 46 patients have so far responded, hereof 41
family members of discharged patients and 16 of patients dying in the ICU. Median length of
stay was 9.9 days (range 1.5-33.6 days). Response rate was 88 %. Most family members were
partners (42 %) or children (47 %), mean age 54 (range 22-88). For all questions a median of
96 % (range 81-100 %) were assessed as relevant and a median of 97 % (range 75-100 %) as
understandable. The median floor effect was 0 (range 0-5) and median ceiling effect 39 (range
19-58). There was a median of 0 % missing data (range 0-6 %). So far 12 family members have
responded twice with a mean weighted kappa of 0.64 (range 0.34-0.86) for agreement.
CONCLUSIONS. Most questions of the euroQ2 were found both relevant and understandable, providing high face and content validity. The ceiling effect was high but
comparable to similar instruments and missing data was low. Agreement was fair. All
questions not scoring 100 % will be evaluated and possibly adjusted based on comments.
After adjustment based on evaluations and pilot testing of adjusted questions, the second
part of the quantitative validation will include 1000 family members (500 from 10 ICUs in
DK and NL). Following this, testing in a number of other European countries is planned.
GRANT ACKNOWLEDGMENT. The study was supported by the Region of Southern
Denmark.
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PREVENTION OF INTENSIVE CARE UNIT NURSE BULLYING
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INTRODUCTION. Bullying refers to repeated, offensive, intimidating, or insulting
behaviors that make recipients feel humiliated or threatened. This practice has both physical
and psychological consequences, leading to decreased job satisfaction and increased
burnout. No multi-center study was found that investigated only critical care nurses, despite
the fact that ICUs have a relatively high incidence of bullying1. Little has been published
about how to prevent it in the ICU.
OBJECTIVES. The objective was to describe the prevalence of nurse bullying and
methods of its prevention.
METHODS. Data were collected from a convenience sample of 155 ICU nurses in five
Israeli medical centers. Questionnaires were administered either in staff meetings or individually. All collected responses were placed in an envelope at a central location and were
anonymous. 3 questionnaires were used. a demographic and work characteristics questionnaire, the Negative Acts Questionnaire-Revised2 and the Bullying Prevention
Questionnaire (designed by the authors). Prevention was divided into three subscales,
institutional, unit and individual. Bivariate analyses were conducted to determine whether
any demographic or work characteristics were associated with bullying or its prevention.
Characteristics found to be significantly associated with bullying or prevention were used as
predictor variables in logistic regressions.
RESULTS. The majority of the sample was female (n = 102, 69 %), worked as staff nurses
(n = 111, 76 %), had a baccalaureate nursing education (n = 87, 60 %) with post-basic
ICU certification (n = 122, 83 %), with a mean of 11.5 years as an ICU nurse. Almost one
third of the respondents (n = 43, 29 %) reported being the victim of bullying although no
one reported being bullied on a daily basis. The mean total score on the NAQ-R was 33.3
(SD = 11.6) with a mean item score of 1.6 (SD = 1.4) out of 5. The total prevention score
was 96.8 (SD = 14.4). Mean item subscale scores were: institutional- 2.7(SD = 0.3), unit2.2(SD = 0.4) and individual-2.4(SD = 0.3) None of the demographic or work characteristics were found to correlate with the presence of bullying or its prevention, however there
was a significant difference on bullying and prevention scores based on hospital; and for
prevention based on type of unit.
CONCLUSIONS. Despite the fact that the level of bullying was found to be low, its
prevalence was alarming. This study provides further evidence of the ubiquitous nature of
bullying, as no personal or work characteristics were associated with its prevalence. Significant differences between types of units and hospitals suggest that there is a need for
increased vigilance in the prevention of bullying on a unit and hospital wide basis.
REFERENCE(S). 1. Vessey et al. 2009; J Prof Nurs, 25: 299-306. 2. Einarsen et al. 2009;
Work & Stress, 23:24-44.
GRANT ACKNOWLEDGMENT. This study was supported by the Israeli Society of
Cardiovascular and Intensive Care Nursing.
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INTRODUCTION. After the release of new legal regulations (1) and recommendations of
cDCD in Spain (2), we proposed to evaluate the potentiality of this kind of donation in
Catalonia.
OBJECTIVES. To analyse the potentiality of a cDCD program in our setting.
METHODS. Prospective, multicentre observational, 4-months study (March-June 2013) of
all adult patients who died after life support therapy limitation (LSTL) in 11 ICUs of
Hospitals in Catalonia. Potentiality for cDCD was assessed through the analysis of clinical,
analytical and agonal times (time from Life Support Therapy Limitation (LSTL) initiation to
asystole) in patients in whom withdrawing of mechanical ventilation (MV) and/or vasoactive support (VAS) was performed as a form of definitive LTSL (D-LTSL = LTSL
preceding death).
RESULTS. During the study period a total of 3315 patients were admitted in the participating ICUs with a global mortality of 9.3 %; 25 brain death utilized donors were registered.
A total of 326 patients underwent LSTL, 65.9 % of whom (n = 215) died. Treatment
withdrawal was the most common from of D-LSTL (n = 124; 57.7 %), being VAS discontinuation (n = 53; 42.7 %), oxygen tapering-down (33.8 %) and extubation/T-piece
(n = 36; 29.0 %) the most common form of treatment withdrawal. Patients died 197.5 min
(25-75IQR:52-685.5) after therapy withdrawal, and MV or/and VAS discontinuation
resulted in the shortest agonal times (120 min (25-75IQR: 35.5-530 min)). Patients in whom
VAS or/and MV was withdrawn (n = 77) were mostly male (59.2 %), of 69.7 ± 11 years
old (y/o) had an APACHEII at admission of 23.0 ± 6.9 and were predominantly of medical
origin (67.5 %; mostly neurocritical (23.3 %) and infectious disease (24.7 %)). Of those, 32
were B70 y/o and 18 of them (22.3 %) were medically eligible for donation; In 10 patients
agonal times of B60 min were registered and 6 had no organ-specific contraindications for
donation. A total of 10 kidneys and 3 livers could have been retrieved in 4 of the 11
participating hospitals accounting for a 24 % donation increase.
CONCLUSIONS. The initiation of a cDCD program in our setting could have increased
one donor out of every 4 brain death donors. 4.8 % of the patients undergoing treatment
withdrawal as a form of D-LSTL could become cDCD donor.
REFERENCE(S). (1) http://www.boe.es/diario_boe/txt.php?id=BOE-A-2012-15715 (2)
http://www.ONT.es
GRANT ACKNOWLEDGMENT. Mutua Madrileña: PV13063S

Poster Corner Sessions
Haematological malignancies and oncology
in the icu: 0051–0064

Amongst non-intubated HM patients mortality fell from 33.3 % to 9 % (p = 0.04). We
found that no patient requiring RRT without IV died in either group.
CONCLUSIONS. Intubation is still associated with high mortality in the ICU but we have
shown a mortality reduction amongst intubated HM patients. The improvement over time
amongst these patients may be attributable to many factors including improved ventilatory
strategies, better haematological therapies and enhanced staff education.
REFERENCE(S). 1. Taccone F et al. Characteristics and outcomes of cancer patients in
European ICUs. Crit Care. 2009: 13(1): R15. doi: 10.1186/cc7713. 2. Azoulay E et al.
Intensive care of the cancer patient: recent achievements and remaining challenges. Ann
Intensive Care. 2011: 1(5). doi: 10.1186/2110-5820-1-5. 3. Beed M et al. Intensive care
management of patients with haematological malignancy. Contin Educ Anaesth Crit Care
Pain: 2010):10(6): 167-171. doi: 10.1093/bjaceaccp/mkq034.
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INTRODUCTION. Haematological malignancies (HM) are being diagnosed with
increasing incidence in Europe.1 With HM treatment advances, as well as general clinical
improvements, such as response to sepsis, patients with HM are increasingly being admitted
to the Intensive Care Unit (ICU) with potentially reversible complications.1,2 Mortality rates
on ICU remain high compared to overall admissions but there have been reported reductions
in mortality rates over the past few decades.1-3.
OBJECTIVES. This retrospective observational study aimed to establish the mortality rate
amongst HM patients on our unit over a 10 year period (2004-2013) and investigate whether
there had been any improvements in the mortality rate over this time period.
METHODS. Using our database of patient records, admissions from 2004 to 2013 were
identified. Multiple search terms were then applied to the data to identify all relevant cases.
Data collected included: underlying HM, level of support needed, age, APACHE II score
and mortality. Two time-frames were then compared: Admissions during 2004-2008 (Group
1) and 2009-2013 (Group 2).
RESULTS. 6037 patients were admitted over the 10 years studied. The all-cause mortality
rate for this period was 20.7 %. 127 patients were identified as having a HM accounting for
2.1 % of all admissions. The mortality rate for those with HM was 46 % (P = 0.0001).

0051
REDUCED MORTALITY IN PATIENTS WITH HAEMATOLOGICAL
MALIGNANCIES RECEIVING INVASIVE VENTILATION ON ICU
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1
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INTRODUCTION. Haematological malignancies (HM) are being diagnosed with
increasing incidence and patients with HM are more frequently being admitted to the
Intensive Care Unit (ICU) 0.1 Mortality rates on ICU remain high for admissions with HM,
but there have been reported reductions recently.2 Some studies suggest these reductions are
particularly noticeable in patients receiving Invasive Ventilation (IV) and Renal Replacement Therapy (RRT) whilst outcomes amongst those not intubated are significantly better.1,3
OBJECTIVES. This observational study aimed to explore the outcomes for HM patients on
our ICU over a 10 year period (2004-2013) and to determine any causative associations.
METHODS. Using our database of patient records, admissions from 2004 to 2013 were
identified. Search terms related to HM were then applied to the data to identify all relevant
cases. Data collected included: underlying HM, age, APACHE II score, support received
and outcome. Two groups were then compared: Admissions during 2004-2008 (Group 1)
and 2009-2013 (Group 2).
RESULTS. We identified 126 HM cases over the 10 years (50 in Group 1 & 76 in Group 2).
We demonstrated a reduction in mortality from 60 % to 37 % (p = 0.017), with no difference in APACHE II scores (p = 0.58). When sub-divided into specific HM categories
(e.g. Non-Hodgkin’s Lymphoma, Multiple Myeloma) the proportion of cases were similar
within Group 1 and Group 2. An improvement was seen in those requiring invasive ventilation (IV), with a reduction in mortality from 91.3 % to 44.4 % (p = 0.002). When this
population was further divided into those that required IV without RRT, mortality decreased
from 89 % to 59 % (p = 0.028). Mortality amongst patients who required both intubation
and RRT fell from 100 % to 46 % but this was not statistically significant.

[Mortality between Groups and Mean Age of Death]
We demonstrated a reduction in mortality from 60 % for Group 1 (n = 30/50) to 37 % in
Group 2 (n = 28/76) for all patients with HM (p = 0.017). This is despite patients in Group
2 having an older age with a mean of 64.7 years vs. 60.6 in Group 1 (p = 0.031). The
APACHE II scores were comparable (p = 0.583). We found no difference in levels of
support received between the two groups.
CONCLUSIONS. The mortality rate for HM patients is high compared to overall mortality
on our ICU. However, there was a significant mortality rate decrease on our unit over the
past 10 years for HM. This may be attributable to advances in haematological treatments,
improvements in delivery of advanced organ support or through optimisation via other
clinical and therapeutic developments. The data may help inform decisions around the
prognosis of admission to ICU for HM patients.
REFERENCE(S). 1. Azoulay E et al. Intensive care of the cancer patient: recent
achievements and remaining challenges. Ann Intensive Care. 2011: 1 (5). doi:
10.1186/2110-5820-1-5. PMCID: PMC3159899. 2. Hampshire PA et al. Admission factors
associated with hospital mortality in patients with haematological malignancy admitted to
UK adult, general critical care units: a secondary analysis of the ICNARC Case Mix Programme Database. Crit Care. 2009;13: R137. doi: 10.1186/cc8016. 3. Cornet AD et al.
Sequential organ failure predicts mortality of patients with a haematological malignancy
needing intensive care. Eur J Haematol 2005: 74: 511-516.
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[Graph 1]
Importantly, intubated HM patients were still significantly more likely to die than those not
receiving IV, both over the 10 years and within the groups individually (p = 0.0001).

Guy’s and St. Thomas’ NHS Foundation Trust, Critical Care, London, United Kingdom
INTRODUCTION. In 2011 there were more than 330,000 new diagnoses of cancer in the
UK. Data showing that outcomes in patients with cancer have improved have led to calls for
ICU admission policies which reflect this. (1).
Guy’s and St. Thomas’ NHS Trust is a tertiary referral oncology centre in central
London (UK). Between February 2004 and July 2008, ICU and 6-month survival of
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patients with solid tumours admitted to the ICU as an emergency were 73 % and 27 %
respectively. (2)
OBJECTIVES. To evaluate the prognosis of cancer patients admitted to ICU in 2008-2012.
METHODS. Retrospective analysis of all patients with solid tumours admitted to the ICU
as an emergency between August 2008 and July 2012.
RESULTS. During the four-year period 2008-2012 there was a substantial increase in the
rate of admissions of all patients to the ICU (from 9/week to 20/week) and the proportion of
cancer patients more than doubled (from 4.0 % to 8.3 %).
Patients with cancer admitted to the ICU between 2008-2012 were older, less sick and
required less respiratory support on admission (Table 1). 180-day survival was significantly
better in the later period (Figure 1 and Table 1).
CONCLUSIONS. During an 8-year period, there was an increase in the number of patients
with solid tumours admitted to ICU. The degree of severity of illness on admission fell
during the 8-year period and long-term outcome improved. Further work is required to
determine the relevant factors contributing to this improvement.
2004-2008

2008-2012

Admissions (individual patients)

87 (70)

356 (300)

P

Age (mean ± SD)

56.1 (13.0)

65.2 (11.8)

\0.001

Male sex (%)

50

61.7

NS

Respiratory support on admission (%)

57.5

41.9

0.011

Circulatory support on admission (%)

28.7

19.9

NS

Neutropenia (WCC \ 1) on

9.2

4.8

NS

admission (%)
SOFA score (median)

6

4

\0.05

ICU survival (%)

73.6

80.9

NS

180-day survival (%)

27.1

47.4

0.002

[PSP levels in leukopenic pts with septic shock]
CONCLUSIONS. Despite a leukopenia, plasma PSP levels can be used for an assessment
of severity of SS and organ dysfunction.
REFERENCE. [1] Masson S, Caironi P, Spanuth E, et al. Presepsin (soluble CD14 subtype) and procalcitonin levels for mortality prediction in sepsis: data from the Albumin
Italian Outcome Sepsis trial. Crit Care. 2014;18(1):R6.

[Table 1.]

0055
SHORT- AND LONG-TERM OUTCOMES OF CRITICALLY ILL PATIENTS
WITH SOLID TUMORS MALIGNANCIES. THE UTILITY OF SEVERITY
SCORING SYSTEMS

[Figure 1. 180-day survival]
REFERENCE(S). 1. Azoulay E et al. Intensive care of the cancer patient: recent
achievements and remaining challenges. Annals of Intensive Care 2011 1:5. 2. McGrath S
et al. ICU and 6-month outcome of oncology patients in the intensive care unit. QJM 2010
Jun; 103(6):397-403.
GRANT ACKNOWLEDGMENT. Not applicable.
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INTRODUCTION. PSP (sCD14-ST) is a soluble N-terminal fragment of the protein CD14.
Recently PSP considered as an early marker of sepsis. However, most of the studies were
performed at pts without leukopenia.
OBJECTIVES. To evaluate whether PSP is a useful biomarker for assessing the severity of
sepsis and organ dysfunction in leukopenic pts with septic shock (SS).
METHODS. 27 leukopenic pts (WBC \ 0.5 9 109/l) were enrolled in the study: 15 leukopenic pts with SS and 12 leukopenic pts without infection. In pts with SS plasma levels of
PSP, procalcitonin (PCT), interleukin-6 (IL-6), and C reactive protein (CRP) levels were
measured on admission and after 2, 3, 7, 14, 21 and 28 days. Also, SOFA and APACHE II
scores were calculated at the same time. 28-day all-cause mortality was assessed. Plasma
levels of PSP, PCT, IL-6 and CRP in pts without infection («normal ranges») were assessed
once.
RESULTS. PSP, PCT, IL-6 and CRP levels were elevated in pts with SS in comparison
with pts without infection. PSP levels in survivors and non-survivors did not differ on the
first day of SS. However, PSP levels in survivors were significant lower than in nonsurvivors on the 2, 3, 7 days of SS (2208 pg/ml vs 4790 pg/ml, 2085 pg/ml vs 4920 pg/
ml, 993 pg/ml vs 7972 pg/ml respectively, P \ 0.05; median test). PSP levels did not
correlate with PCT levels and WBC counts. PSP levels correlated with CRP (R = 0,4292,
p \ 0,001) and IL-6 (R = 0,4717, p \ 0,001) levels, plasma antithrombin III activity
(R = -0,3192, p = 0,018), duration of XIIa-dependent fibrinolysis (R = 0,4121,
p = 0,001), SOFA score (R = 0,6124, p \ 0,001) and APACHE II score (R = 0,6513,
p = 0,001).

M.L. Pérez Pérez1, B. Balandı́n Moreno1, A. Gonzaga López2, C. Maximiano Alonso2,
S. Alcántara Carmona1, I. Fernandez Simón1, B. Lobo Valbuena1, N. Martı́nez Sanz1,
A. Pérez Lucendo1, J. Palamidessi Dominguez1, R. Fernandez Rivas1
1
Hospital Univ. Puerta de Hierro, Intensive Care Unit, Madrid, Spain, 2Hospital Univ.
Puerta de Hierro, Department of Medical Oncology, Madrid, Spain
INTRODUCTION. Over the last decade, survival rates in critically ill cancer patients have
improved. As a result increasing numbers of patients are admitted to ICU. The patients with
solid tumors malignancies (ST) are an heterogeneous group suggesting that large variations
may occur in the effectiveness of intensive care.
OBJECTIVES. To analyze characteristics and short- and long-term outcomes of patients
with ST requiring ICU admission. We also evaluated different model scores used in critically ill cancer patients.
METHODS. Retrospective observational cohort study performed in the 22-bed ICU of a
tertiary University Hospital. We included demographic data, Eastern Cooperative Oncology
Group Performance Status (ECOG PS), tumor’s characteristics and treatments received.
Reasons for ICU admission, number of organ failure (NOF), life-sustaining interventions,
and hospital/6 months mortality were also recorded. The scoring systems evaluated were:
APACHE II, SOFA and Intensive Care Mortality Model (ICMM).
RESULTS. Sixty-two patients with ST were included (January 2010 - March 2014). Mean
age 63 ± 12; men 56 %. PS of 0-1 was in 82 %. The most frequent type of ST was
gastrointestinal (37 %) and lung (18 %). ST were in recently diagnosed (37 %) and in
progression (45 %). Thirty five (56 %) had received chemotherapy (CT) and/or radiation
(34 %). The main reasons for ICU admission were postoperative care (43.5 %), sepsis
(27 %) and acute respiratory failure (13 %). Mean APACHE II and SOFA were 16 ± 7.5
and 7 ± 11, respectively; ICMM [ 50 % in 32 %. Twenty nine patients had NOF C 2; lifesustaining interventions were mechanical ventilation (MV) in 48 % and vasopressors in
42 %. Two patients received renal replacement therapy.
Average ICU and hospital stay were 2 (IQR, 1-7) and 15 (IQR, 9-32,5) days. The overall
hospital mortality was 29 %, while survival at 6 months was 60 %.
In a multivariate model, CT {RR 4.4, IC 95 % (1.2- 15.2)}, MV {RR 8.3, IC 95 % (1.9 37.3)} and NOF {RR 2.9, IC 95 % (1.1-7.8)} were associated with increased hospital
mortality.
Thirty-five patients with a medical reason for admission received more CT (71.4 % vs
37 %), MV (62.9 % vs 29.6 %) and NOF C 2 (22.9 % vs 0 %) (p \ 0,05).
The hospital mortality was higher in the medical group (48.9 % vs 3.7 %) (p \ 0,05).
The areas under the receiver operating characteristics curves were 0.738 for APACHE II and
0.773 for ICMM. ICMM specificity was 93.2.
There were significant differences between survivors and non-survivors with APACHE
(20.56 vs 14.34) (p \ 0.002) and ICMM (60.21vs 34.51)(p \ 0.001), but not with SOFA.
No statistical differences were found if we excluded surgical patients.
CONCLUSION. The prognosis in patients with solid tumor malignancies is highly variable. The cancer treatment, reasons for admission in ICU (medical or postoperative care),
need of life-sustaining support and number of organ failure were the main determinants of
mortality. In our serie, the severity scoring systems had a limited utility.
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OUTCOMES IN PATIENTS (PTS) WITH HEMATOLOGICAL MALIGNANCIES
(HM) WHO RECEIVED INTRAVENOUS CHEMOTHERAPY (CHT) IN THE
SETTING OF ACUTE RESPIRATORY FAILURE (ARF)
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INTRODUCTION. ARF is one of the most frequently reason for ICU admission of pts with
HM [1,2]. There is serious challenge to initiate or continue chemotherapy in pts with HM
and severe ARF.
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OBJECTIVES. To evaluate efficacy of ChT and respiratory care performed at one time in
pts with HM and ARF.
METHODS. Retrospective observational study from Jan 1995 to Dec 2013. There were
enrolled 112 pts with HM and hypoxemic ARF who received ChT in ICU. Collection data
were demographics, type of HM and disease status, regimens of intravenous ChT, baseline
severity of disease and ARF, respiratory care, vital status (alive or dead) in ICU, at
6 months, at 1 and at 3 years from ICU admission. Data are presented as median and IQR.
RESULTS. 65 pts suffered from acute leukemia, 24 pts from lymphoma, 23 pts from
multiple myeloma. Pts with acute leukemia were older than pts with lymphoma and myeloma (38 years [27-51] vs 48 years [30-59] and 60 years [48-68], p \ 0.05). On admission
pts with acute leukemia were more hypoxemic than pts with lymphoma and multiple
myeloma (P/F ratio 180 [123-214] vs 217 [171-250] and 230 [163-273], p \ 0.05).
APACHE II scores were similar for all groups (25 [21-27], 22 [20-25], 22 [21-28]).
Induction ChT was performed for 63 pts (97 %) with leukemia; 19 pts (79 %) with lymphoma; 17 pts (74 %) with multiple myeloma. ChT for relapse/progression was performed
for 2 pts (3 %); 5 pts (21 %); 6 pts (26 %), respectively. Non-invasive ventilation was
performed for 48 pts with overall efficacy 60 %. Mechanical ventilation was performed in
54 pts with overall efficacy 28 %. The complications in ICU were sepsis (58 %), septic
shock (29 %), renal failure (49 %), neurological complications (40 %). Overall ICU survival was 63 %. Baseline P/F ratio, APACHE II score, neutropenia in ICU weren’t ICU
mortality predictors.
Parameter

OR

95 % CI

Mechanical ventilation

24.8

5.6-55.2

p-value

0,001

Septic shock

2.4

1.1-5.7

0.04

[Independent ICU mortality predictors]
Among ICU survivors, on 60th day from ICU admission (n = 70) there were 81 % (n = 33)
responders for chemotherapy (complete remission/mass reduction) and 19 % nonresponders. There were alive at 6 months, 1 year and 3 years from ICU admission 40, 36
and 13 %, respectively. 17 pts (15 %) ICU survivors haven’t achieved yet 3-year survival
point. Their follow up in progress.
CONCLUSION.
1. ChT performed in the setting of ARF doesn’t impair ICU survival in pts with HM.
2. Non-invasive respiratory care is the optimal short-time strategy for ARF compensation
while induction ChT in pts with HM.
3. Efficacy of induction chemotherapy impact on ICU survival in pts with HM and ARF.
REFERENCE(S). 1. Kroschinsky F, Weise M, Illmer T. Outcome and prognostic features
of intensive care unit treatment in patients with hematological malignancies. Intensive Care
Med (2002) 28: 1294-1300. 2. Benoit D.D., Depuydt P.O., Vandewoude K.H. Outcome in
severely ill patients with hematological malignancies who received intravenous chemotherapy in the intensive care unit. Intensive Care Med (2006) 32: 93-99.

disease, or chemotherapy side effects. Few studies are published on these patients; therefore
controversies about the outcome and prognostic factors remain an important issue.
OBJECTIVES. Analysis of hematological malignancy patients admitted at our ICU on the
last 5 years in terms of survival and outcome predictors.
METHODS. Retrospective analysis of all patients with hematological malignancy admitted
at the ICU from January/2009 to December/2013.
RESULTS. Of the 1721 patients admitted, 226 (13 %) had some kind of hematological
malignancy. The 3 main pathologies were Non Hodgkin Lymphoma (29 %), Acute Myeloid
Leukemia (23 %) and Acute Lymphoblastic Leukemia (22 %).Most of the patients came
from bone marrow transplant unit and hematological ward (76 %).The mean age was
45.42 years (minimum 3; maximum of 79), the majority were under 65 years old (87 %).
We found no important differences between survival in the three age groups, although there
was a small difference in favor of younger patients (\45 years).We report a global mortality
rate of about 40 %, which is concordant to the literature (1). The group of patients with bone
marrow transplant doesn’t seem to have a worse outcome; the same applies to neutropenic
patients. Forty three percent of patients had dysfunction of 3 or more organs; in this group
the mortality rate was higher than in the group with dysfunction of less than 3 organs (64 %
versus 27 %).When applying an ICU specific score (APACHE II), we defined 3 different
groups in terms of mortality: in the lower risk group (3-10) all patients survived; in the
higher risk group ([35), we reported a mortality rate of almost 80 %.Of the 226 patients,
156 (69 %) needed invasive mechanical ventilation with a mortality rate of 61 % whereas
those (31 %) who had noninvasive ventilation had a mortality rate of only 3 %.
CONCLUSIONS. This specific group of patients has a higher mortality rate than the solid
cancer patients, whose mortality rate in ICU is similar to the general population (2). In our
ICU, hematological patients have a mortality of 43 % versus 12 % for the solid tumor
patients. As demonstrated in previous studies, the presence of multiorganic disfunction and
the need for invasive mechanical ventilation at admission seem to be the major predictors of
a poor outcome.
REFERENCE(S). 1. Bird GT et al. (2012) Outcomes and prognostic factors in patients with
haematological malignancy admitted to a specialist cancer intensive care unit: a 5 yr study.
Br J Anaesth 108(3):452-459. 2. Taccone FS et al. (2009) Characteristics and outcomes of
cancer patients in European ICUs. Crit Care 13:R15
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SERUM IMMUNOGLOBULIN LEVELS, PLASMA VITAMIN D AND MANNOSEBINDING LECTIN DIFFERENCES IN IMMUNODEPRESSED VS NON
IMMUNODEPRESSED PATIENTS WITH INVASIVE PNEUMOCOCCAL
INFECTION
R. Boixeda1, E. Güell1, M.C. de la Torre1, G. Sauca1, L. Garcı́a1, C. Muñoz-Almagro2,
F. Lozano3, J. Almirall1, J.C. Yébenes1
1

Consorci Sanitari Mataró, Mataró, Spain, 2Hospital Sant Joan de Déu, Barcelona, Spain,
Clinic Hospital and University of Barcelona, Barcelona, Spain
INTRODUCTION. The most of studies about risk factors of infections exclude immunodepressed (ID) patients because this group has a predisposition to suffer more infection
with worst clinical outcome. On the other hand, there are few studies that analyse how is the
biologic response in infected patients with secondary ID.
OBJECTIVES. To evaluate differences in serum immunoglobulin, vitamin D and MBL
levels in immunodepressed vs non immunodepressed (NID) patients with invasive pneumococcal infection (IPI).
METHODS. Prospective study of adult patients with IPI identified in the Hospital de
Mataró (Mataró, Barcelona) from January 2011 to December 2013. IPI was defined as
isolated of S. pneumoniae in blood cultures. Clinical, laboratory and demographic data were
recorded. Comorbidity was assessed using the Charlson index. Levels of immunoglobulins,
levels of vitamin D and MBL deficiency were determine on first day of diagnosis.
RESULTS. During the study period, 62 patients were detected with IPI, 49 were immunocompetent and 13 had some immunodeppressive condition (2 pharmacological
immunosupression, 3 HIV-positive, 2 multiple myeloma, 3 lymphoproliferative disease and
3 solid neoplasia). Pneumonia was the infectious focus in 84 % of NID patients respect
66,7 % in ID patients. The Fine score was 4-5 in 48,9 % of Non ID patients respect 92,3 %
in ID patients (p 0,005). No differences were observed in terms of length of hospital stay or
mortality. The incidence of low levels of serum immunoglobulin, low plasma vitamin D
level and Mannose-Binding Lectin differences in immunodepressed vs non immunodepressed patients with invasive pneumococcal infection are listed in table 1.
3
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MORTALITY PREDICTORS IN PATIENTS ADMITTED TO THE INTENSIVE
CARE UNIT WITH HEMATOLOGIC MALIGNANCIES
J.C. Lopez-Delgado1, F. Esteve1, E. Jubert1, L. Sanchez-Ales1, J.P. Pinseau1, J. Ballús1,
R. Mañez1
1

Idibell, Hospital Universitario de Bellvitge, Intensive Care, L’Hospitalet de Llobregat,
Spain
INTRODUCTION. Patients with hematologic malignancies have higher mortality when
admitted in ICU. However, medical advances have increased their survival in the last years
and mortality predictors are evolving.
OBJECTIVES. To identify mortality predictors in patients with hematologic malignancies
(HM) admitted in ICU of a tertiary university hospital.
METHODS. Retrospective observational study from January 2006 to February 2011. A
total of 105 consecutive critically ill were included. We collected variables at admission and
during admission. Continuous variables were compared using the Student t-test and the v2
test was applied to evaluate categorical prognostic factors. A multivariate analysis was done
using Cox regression model. We also evaluated what ICU scores were best predictors for
outcome.
RESULTS. 66.7 % (n = 70) were male, with mean age of 55.3 ± 13.2 years. 91.4 %
(n = 96) were diagnosed in the last month of HM (46.7 % of acute leukemia), 77.1 % with
current chemotherapy. We showed differences between survivors (33.3 %; n = 35) and
non-survivors groups (66.7 %; n = 70) in the platelet count on admission (126 ± 135 vs.
68 ± 93 9 109 L-1; p = 0.012), PaO2/FiO2 on admission
(222 ± 113 vs. 147 ± 90; p = 0.001), pre-ICU stay (3.7 ± 6.3 vs. 11 ± 16.6 days;
p = 0.015), septic shock rates
(25.7 % vs. 17.1 %; p = 0.04), multiorgan failure rates (0 vs. 12.8 %; p = 0.03) and ADRS
incidence on admission (2.8 % vs. 18.6 %), mean hospital stay (29.1 ± 28.6 vs.
11.4 ± 12.8 days; p \ 0.001) and invasive mechanical ventilation (IMV) needs during
admission (31.4 % vs. 82.9 %; p \ 0.001).Multivariate analysis showed that IMV needs
during admission was a mortality predictor for patients with HM (Hazard ratio: 2.936;
Confidence Interval 95 %:1.023-8.431; p = 0.045). Kaplan–Meier analysis showed a better
survival of patients without IMV needs (66.7 % vs. 15.9 %; p \ 0.001). ICU scores were
poor predictors of mortality, having APACHE II the higher predictive power (area under the
curve 66.2 ± 5.4; p = 0.007).
CONCLUSIONS. The need of IMV in patients with HM admitted in the ICU may be a
predictor of mortality. ICU scores are poor predictors of outcome in our population. A more
specific score could be more useful in assessing outcome in those patients.
REFERENCE(S). Ferrà C, Marcos P, Misis M, et al. Outcome and prognostic factors in
patients with hematologic malignancies admitted to the intensive care unit: a single-center
experience. Int J Hematol. 2007; 85:195-202.

% of NID (n = 49)

% of ID (n = 13)

p

Low level MBL

12.8

7.7

1

Vit D (\30 ng/dl)

7.5

20

0.38

IgG \ 680 mg/dL

11.1

20

0.49

IgG1 \ 323 mg/dL

26.7

40

0.61

IgG2 \ 154 mg/dL

11.1

80

0.002

IgG3 \ 10 mg/dL

4.4

20

0.27

IgG4 \ 5 mg/dL

17.8

80

0.009

IgA \ 50 mg/dL

0

40

0.008

IgM \ 30 mg/dL

8.9

0

1

[Comparison between ID vs NID]
CONCLUSIONS.
1. ID patients with IPI have more humoral deficiency (low levels of IgG2 and IgG4 subclass
immunoglobulins) than those without immunodepression.
2. Also ID patients have a trend to higher deficiency of Vit D levels respect NID.
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HEMATOLOGICAL PATIENTS IN ICU - RETROSPECTIVE ANALYSIS OF
A CANCER SPECIALIZED CENTER

OUTCOME AND PROGNOSTIC FACTORS CRITICALLY ILL CANCER
PATIENTS

C. Moreira1,2, O. Afonso1, I. Sequeira1, F. Coelho1, A. Martins1, F. Faria1

T. Taskin1, O. Demirkiran1

1

1

Instituto Português de Oncologia, Serviço de Cuidados Intensivos, Porto, Portugal, 2Centro
Hospitalar do Porto, Serviço de Hematologia, Porto, Portugal
INTRODUCTION. In the last years increasing number of patients with hematological
malignancy are admitted in intensive care unit (ICU) due to early complications of the

Istanbul University Cerrahpasa Medical School, Anesthesiology and Intensive Care,
Istanbul, Turkey
INTRODUCTION. In recent years, cancer is a disease in which increased all over the
world. In last 10 years approach to patients with severe cancer which required intensive care
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has been changed. We aimed to evaluate the outcome and prognostic factors of cancer
patients in intensive care.
METHODS. In this retrospective study, 111 patients were included in the diagnosis of solid
or systemic malignancy which applied to our intensive care unit between January 2010 and
May 2012.
RESULTS. In this study, 50,5 % (n = 56) female, 49,5 % (n = 55) male were admitted.
Mean age of the patients was 63,33 ± 13,15 years. The most common cause of admission to
ICU was acute respiratory failure (54,05 %), in order followed by sepsis (9,91 %), and metabolic acidosis (8,11 %). Length of stay in ICU was 5,73 ± 5,77 days. 63,1 of the patients
discharged from ICU, and 36,9 % of the patients were died. APACHE II score (26,1 ± 5,49 vs
21,04 ± 4,46) was higher in non survival group (p \ 0.001). P/F ratio (215,85 ± 59,62 vs
299,29 ± 80,08 was significantly lower in non survival group. Invasive mechanical ventilation use, length of MV 6,92 ± 6,01 vs 3.00 ± 3,37 day) was higher in non survival group.
Organ failure, vasopressor use were higher in non-survival group (p \ 0.001). Blood pressure
was lower, and heart rate was higher in non survival group (p \ 0.001).
CONCLUSIONS. We believe that the earlier assessment criteria should be developed
before the patients have life-threatening organ dysfunction. We found better outcomes while
multidisciplinary approach is applied to cancer patients received the intensive care unit. We
believe that the formation of a joint protocol by intensive care units and oncology units
would be useful for cancer patients.
REFERENCE(S). 1-Azoulay E. Crit Care Med. 2001 Mar;29(3):519-25. 2-Jae-Uk Song.
Intensive Care Med 134:012-2594.
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PSEUDOHYPOXAEMIA AND SPURIOUS HYPOKALEMIA IN
HAEMATOLOGICAL MALIGNANCY
G. Rajendran1, K. Marshall1, A. Kong1
1

Ipswich Hospital, Intensive Care Unit, Ipswich, United Kingdom
INTRODUCTION. Haematological malignancies with high blast cells could present to
intensive care unit (ICU) with low PaO2 and deranged electrolytes. We experienced a case
who was admitted to ICU with severe hypokalemia and low PaO2 which were later identified as spurious. We present a practical way of identifying ‘false’ hypoxaemia and
hypokalemia in this group of patients.
White cell count (WCC) was 357 9 109/L and a peripheral film exhibited blast cells in a
middle-aged male who presented with non-specific abdominal pain and referred to ICU for
management of severe hypokalemia. Bone marrow biopsy confirmed Acute Myeloid Leukemia (AML). Remarkably, despite displaying no clinical signs of respiratory failure and
maintaining SpO2 [ 92 % on pulse oximetry, his arterial blood gas (ABG) samples consistently returned low readings of PaO2 and SaO2.
OBJECTIVE. To analyse the causes and significance of pseudohypoxaemia and spurious
hypokalemia and ways to recognise and fix them.
METHOD. A literature search using terms pseudohypox(a)emia, hypokalemia, leukocytosis
and thrombocytosis retrieved 31 case reports in ‘pubmed’. All published reports with relavance to haematological malignancy were reviewed. Reported methods of identifying and
correcting spurious hypoxemia and hypokalemia were analysed.
RESULTS. Analysing the ABG samples immediately after sampling, without delay,
diminished the discrepancies between SpO2 and PaO2 in our case (Fig. 1).

ICU physicians should be aware and interpret hypoxemia and hypokalemia with high index
of suspicion in these patients, as it is imperative to avoid unnecessary mechanical ventilation
and potentially harmful potassium infusion.
ABBREVIATIONS.
ABG - Arterial Blood Gas
FiO2 - Fraction of inspired oxygen
PaO2 - Arterial partial pressure of oxygen
SaO2 - Arterial oxygen saturation
SpO2 - Pulse oximetry oxygen saturation
WCC - White cell count.
REFERENCES. 1. Depner TA, Magee JA. Severe hypokalemia associated with pseudohypoxemia in acute nonlymphocytic leukemia. West J Med. 1988 Sep;149(3):332-4. 2.
Lele AV, Mirski MA, Stevens RD. Spurious hypoxemia. Crit Care Med. 2005;33(8):1854-6.
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THE IMPACT OF MULTIRESISTANT PATHOGENS IN CLINICAL OUTCOMES
OF CANCER PATIENTS WITH SEVERE PNEUMONIA
J. Salluh1, L. Rabello2, M. Soares1, L. Azevedo3, I.A. de Souza3, T. Lisboa4
1

Instituto DOr de Pesquisa, Rio de Janeiro, Brazil, 2Instituto Nacional de Câncer, Rio de
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Porto Alegre, Porto Alegre, Brazil
INTRODUCTION. Pneumonia is the most frequent type of infection in cancer patients.
Multiresistant (MR) pathogens are often associated with inadequate antimicrobial therapy
and they have been associated with increased mortality.
OBJECTIVES. The aims of this study were to describe the microbiology and outcomes of
cancer patients with severe pneumonia requiring ICU admission.
METHODS. A secondary analysis of a prospective cohort study was performed from 2002
to 2013 at 3 ICUs in Brazil (2 in referral cancer centers and one in a high-volume tertiary
hospital). Adult patients ([18 years) with a diagnosis of cancer with pneumonia (not
acquired in the hospital setting) were evaluated at ICU admission. Demographic, clinical
and laboratory data were collected during the first day of ICU: CURB-65, SAPS II, SOFA
score, comorbidities, Performance Status and cancer-related data. Microbiologic data
included bacterial characteristics, MR identification, empiric antibiotics and the adherence
to treatment guidelines.
RESULTS. 325 patients were admitted in the ICU with pneumonia being 229 (70.5 %)
patients with solid tumors and 96 (29.5 %) patients with hematological malignancies. ICU
and hospital mortality rates were 45.8 % and 64.9 %. Microbiological confirmation was
present in 169 (52 %) with a slight predominance of Gram negative bacteria [99 (30.5 %)].
There were 40 (12.3 %) positive blood cultures. The most frequent pathogens were methicillin-sensitive S. aureus [42 (24.9 %)], P. aeruginosa [41(24.3 %)] and S. pneumoniae [21
(12.4 %)]. A relatively low incidence of MR [23 (13.6 %)] was observed. Adequate antibiotic therapy based on microbiological identification and in vitro susceptibility was
prescribed for most patients [136 (80.5 %)]. Adherence to ATS/IDSA guidelines was
observed in only 98 (30.2 %) patients. The most common failures to adhere the ATS/IDSA
guidelines were the absence of double therapy (amycacin/quinolones) [174 (53.5 %)] and
lack of coverage of MRSA [134 (41.2 %)]. Hospital mortality rates were comparable
between MR and no MR patients [MR 17 (73.9 %) vs 99 (67.8 %) p 0.636]. There were no
differences regarding ATS/IDSA guidelines adherence [MR 2 (8.7 %) vs 30 (20.5 %)
p = 0.255]. In MV analysis, mechanical ventilation [OR 6.53 (3.27 - 13.10)], dialysis [OR
4.48 (1.46 - 13.74)] and higher SAPS II [OR 1.03 (1.00 - 1.05)] were associated with
increased hospital mortality. MR were forced into MV analysis but were not associated with
outcomes.
CONCLUSIONS. Severe pneumonia in cancer patients presents high hospital mortality
rates, with particular clinical and microbiological characteristics. Despite low adherence
to ATS/IDSA guidelines, antibiotic therapy was adequate in most patients following
local guidelines based on local bacterial profiles. Further investigation is needed to
clarify the impact of MR pathogens on clinical outcomes of cancer patients with severe
pneumonia.

0063
[PaO2 vs SpO2 vs FiO2]
This artifactual phenomenon of pseudohypoxemia typically occurs in haematological conditions when WCC is [80 9 109/L or with platelets [600 9 109/L [1]. It is reported to be
due to oxygen consumption by abnormal leucocytes or platelets within the whole blood
sample during transit or due to interference of leucocytes on the gas electrodes. Hypokalemia could be also spurious due to increased Na–K ATPase activity in the blast cells [1].
CONCLUSION. Methods to stall cell metabolism may improve the accuracy of ABG PaO2
measurements in patients with high cell counts [2]. We present a simple flowchart to guide
clinicians (Fig. 2).

[Diagnostic approach]

DIC SCORE PREDICTS MORTALITY IN CRITICALLY ILL PATIENTS WITH
LIVER CIRRHOSIS
A. Drolz1,2, T. Horvatits1,2, K. Rutter1,2, S. Kluge1, V. Fuhrmann1,2
1

University Medical Center Hamburg-Eppendorf, Intensive Care Medicine, Hamburg,
Germany, 2Medical University of Vienna, Internal Medicine III, Gastroenterology and
Hepatology, Vienna, Austria
INTRODUCTION. The disseminated intravascular coagulation (DIC) score has been
shown to predict outcome in critically ill patients. Since disturbances of coagulation and
hemostasis, as reflected by the DIC score, are a common finding in patients with liver
cirrhosis, it is unclear whether the DIC score has prognostic value in critically ill patients
with liver cirrhosis.
OBJECTIVES. To assess the applicability and prognostic impact of the DIC score in
critically ill patients with liver cirrhosis
METHODS. Patients with liver cirrhosis admitted to the medical intensive care unit (ICU)
were analyzed for this study. Detailed laboratory analyses including platelet count, d-dimer,
fibrinogen and prothrombin index were performed on admission and the DIC score was
calculated. Survival was assessed on site or by contacting the patients or the attending
physician.
RESULTS. One hundred admissions to ICU with liver cirrhosis were analyzed. Thirty-two
percent were female. Median age was 55 (IQR 48-63) years. The median SOFA score on
admission was 8 (4-13), median MELD score 25 (IQR 19-36). 28-day-mortality was 58 %.
Median DIC score on admission was 5 (IQR 4-9). Overt DIC (DIC score C 5) was found in
62 %. DIC score was significantly higher in non-survivors compared to survivors (5 (IQR
4-7) vs. 4 (IQR 4-6); p \ 0.01). AUROC for the DIC score in prediction of 28-day-mortality
was 0.66 (95 % CI 0.56-0.77). Overt DIC on admission was significantly associated with
28-day-mortality (OR = 2.89 (95 % CI 1.25-6.66), p \ 0.05). 28-day-mortality rate in
admissions with cirrhosis and overt DIC was 68 % compared to 42 % in those with a DIC
score \ 5.
CONCLUSIONS. Disturbances in coagulation and hemostasis are found in the majority of
cirrhotic patients admitted to the ICU. The DIC score is a suitable predictor of 28-daymortality in critically ill patients with liver cirrhosis.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

0064
DOES THE CHILD-PUGH SCORE PREDICT ICU SURVIVAL IN THE
CRITICALLY ILL PATIENT WITH CHRONIC LIVER FAILURE?
D.P. Wise1, S.R. Singh1, T.D. Wardle1
1

Countess of Chester Hospital, Chester, United Kingdom
INTRODUCTION. The mortality rate for patients with chronic liver failure who develop
critical illness is high [1]. The Child-Pugh score (CPS) is a useful prognostic indicator for
patients with chronic liver disease. Scoring ranges from five to fifteen and is measured using
a number of variables including: grade of encephalopathy, grade of ascites, serum bilirubin,
serum albumin and prothrombin time. A score of 5-6 = category A cirrhosis, 7-9 = category B cirrhosis and 10-15 = category C cirrhosis. These scores are associated with a
1 year survival rate of 100, 80 and 45 per cent respectively [2].
OBJECTIVES. (a)To investigate any correlation between the pre-ICU CPS on admission
and hospital survival after ICU. (b)To determine ICU mortality according to CP category
and CPS.
METHODS. Data were obtained via the Intensive Care National Audit and Research Centre
(ICNARC) [3]. A pre-ICU CPS was calculated for each case diagnosed as hepatic failure
with evidence of chronic liver disease managed in the ICU (n = 31). The outcome measures
were survival to hospital discharge or death. The CPS was then matched to the outcome.
RESULTS.

CP Category
on admission

Total
number (n)

Survival to hospital
discharge (n)

Death
(n)

A

3

3

0

B

6

5

1

C

22

8

14

Total

31

16

15

[A Table to describe Results]

REFERENCE(S). 1. Cholongitas E et al. Review Article: Scoring Systems for Assessing
Prognosis in Critically Ill adult Cirrhotics. Alimentary Pharmacology and Therapeutics
2006; 24(3): 1365-2036. 2. Parrott, F. Number and Mortality of Admission with Hepatic
Failure to Adult, General Critical Care Units and Specialist Liver Critical Care Units in
England, Wales and Northern Ireland Compared to the Countess of Chester Hospital
Intensive Care Unit. The Intensive Care National Audit and Research Centre ICNARC.
Report number: 1, 2013. 3. Goldberg E, Chopra S. Cirrhosis in Adults: Overview of
Complications, General Management and Prognosis. http://www.uptodate.com
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IS EARLY MOBILITY BEING DONE IN THE CLINICAL PRACTICE?
K.T. Timenetsky1, F.M. de Freitas2, R.D.S. Santos2, D.H. de Lacerda2, P. Verissimo2,
D. Carnieli-Cazati2, R.A. Caserta2
Hospital Israelita Albert Einstein, Critically Ill, Sao Paulo, Brazil, 2Hospital Israelita Albert
Einstein, Sao Paulo, Brazil
INTRODUCTION. Early mobility in critically ill patients has become an integral part of
their treatment. Improvements on mechanical ventilation time, delirium and return to
independent functional status at hospital discharge have been reported. Although, are we
mobilizing our patients early on clinical practice?
OBJECTIVE. To evaluate if early mobility is being performed at clinical practice.
METHODS. A prospective, observational study was performed in order to follow patients
who were under physiotherapy treatment during 1 month period at a 41 bed intensive care
unit (ICU). We observed the number of patients that were receiving early mobility, which
type of early mobility they were receiving, and if there was anything different that could
have been performed at that moment. Patients and physiotherapists were blinded to the
study’s objective.
RESULTS. We observed 130 patients during the study period, 60 % of patients were male,
and median age of 77 years old (range of 20 to 88). Of these patients, 50 % were under
invasive mechanical ventilation and 17 % under noninvasive mechanical ventilation.
Regards to patients under invasive mechanical ventilation (65 patients), 29 % were sedated.
Of all patients observed, 17 % were using low levels of vasopressor drugs. Early mobility
was performed in 115 patients (88.4 %). Of these patients, 42 % were receiving passive
mobilization, 1.7 % assistive exercise, 22.6 % active-assisted exercise, 15.6 % active
exercise, and 3.4 % resisted exercise. In regards to functional activity, 20 % were submitted
to sitting, 16.5 % to standing position, and 12 % to walking in the ICU. Regardless of most
patients been submitted to early mobility, 76.5 % of them could have been submitted to a
more challenging activity.
CONCLUSION. The majority of ICU patients are receiving early mobility, but most of
them could have been challenged to a higher level of activity.
REFERENCE(S). Kress JP. Crit Care Med 2009; 37(10Suppl):S442-S447. Schweickert
WD et al. CHEST 2011;140(6):1612-1617.
GRANT ACKNOWLEDGMENT. This research received no grant from any funding
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A SURVEY OF INTERNATIONAL PRACTICES AND INFRASTRUCTURE TO
SUPPORT EARLY MOBILIZATION
[A Bar Chart to describe Results]

[A Scattergraph to describe Results]
There were 7 patients classified as CP category C whose score was C 13, all but one died.
There were 6 patients who scored 10 (category C minimum score), 5 of these survived.
CONCLUSIONS. This limited study has shown:
(a) Hospital mortality appears to increase with increasing CPS in the critically ill ICU
patient with chronic liver failure.
(b) There appears to be an inflection point around a CPS of 12 after which the mortality rises
sharply with no survivors with a score of C13.
(c) A large study is required to confirm these observations.
(d) If confirmed the pre-ICU CPS may help guide selection for critical care in critically ill
patients with chronic liver failure.
(e) In particular the pre-ICU score may help to identify those patients who would not benefit
from ICU (CPS C 13).
(f) There is scope to subdivide the Child’s C category as most patients with a score of 10
survived the admission, while those with a score of C13 did not survive.
(g) One suggestion is to classify all scores between 10 and 12 as category Ca and all
scores C 13 into a category Cb.

R.N. Bakhru1, D.J. McWilliams2, V.J. Spuhler3, D.J. Wiebe4, W.D. Schweickert5
1
Wake Forest School of Medicine, Pulmonary, Critical Care, Allergy, and Immunologic
Diseases, Winston Salem, United States, 2Queen Elizabeth Hospital, Therapy Services,
Birmingham, United Kingdom, 3University of Utah, College of Nursing, Salt Lake City,
United States, 4University of Pennsylvania School of Medicine, Center for Clinical
Epidemiology and Biostatistics, Philadelphia, United States, 5Hospital of the University of
Pennsylvania, Pulmonary, Allergy, Critical Care Medicine, Philadelphia, United States
INTRODUCTION. Early mobilization (EM) of mechanically ventilated (MV) patients
has been demonstrated to be safe, feasible, and improve patient outcomes. However, pioneer EM programs have varied in their implementation methodology. Dissemination of
EM practices is not known and may vary based upon national standards of ICU
infrastructure.
OBJECTIVES. The primary objective of this study was to describe EM practices in the
context of ICU infrastructure in four countries. Secondary objectives were to determine EM
written protocol prevalence and report barriers to practice.
METHODS. An international phone survey of clinical leaders of ICUs in the UK, Germany, France (n = 150 for each country), and the United States (n = 500) was conducted.
Institutions were selected at random with stratification based on size (EU, US) and region
(US). Nurse managers were the target audience; physicians and physiotherapy leaders were
accepted. Protocol prevalence was compared with Chi squared testing. Multivariable
logistic regression was conducted to identify hospital and ICU factors associated with EM
protocols.
RESULTS. 1487 ICU leaders were contacted with 951 surveys completed (64 %
response rate). Hospital and ICU characteristics (Table 1) demonstrate marked variability
in unit-based physiotherapists, high intensity staffing, and nurse: patient ratios. Sedation
and weaning protocols were quite variable; they were most common in the US (p \ 0.01
for each). However, written EM protocol use was infrequent amongst all four countries
(20-30 % prevalence). Programs incorporating ambulation of MV patients was variable
(31-67 % of ICUs with EM protocol; 8-79 % of ICUs with EM practice), as were
programs using a bedside cycle or neuromuscular electrical stimulation. Variables independently associated with an EM protocol included other protocol use (weaning protocol
OR 4.82, p \ 0.01, France; sedation protocol OR 4.66, p \ 0.01, Germany; sedation
protocol OR 2.18, p = 0.02, US), setting written daily goals for patients (OR 2.32,
p = 0.13, Germany; OR 2.00, p = 0.07 in US), and conducting multidisciplinary rounds
(OR 2.15, p = 0.01, US). The most common barriers to EM were safety and feasibility
concerns in France, staffing concerns in Germany, and safety and prioritization concerns
in the UK and US.
CONCLUSIONS. EM protocols exist in the minority of hospitals. ICU infrastructure varies
and may lead to different barriers to EM implementation. Protocols for EM implementation
may require sensitivity to country given variable ICU infrastructure.
GRANT ACKNOWLEDGMENT. Research funded by Hill-Rom.
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[Table 1]

[Table 1. Random-effects meta-analysis of predictors]
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INTERMITTENT POSITIVE PRESSURE AND VOLUME RESPIRATORY
INCENTIVATOR IMPROVES LUNG FUNCTION IN ABDOMINAL SURGICAL
PATIENTS
S.C. Fernandes1, D. Carnieli-Cazati1, K.T. Timenetsky2, E.A. Giovanetti1, R.A. Caserta1
Hospital Israelita Albert Einstein, Critically Ill, Sao Paulo, Brazil, 2Hospital Israelita Albert
Einstein, Critically ill, Sao Paulo, Brazil
INTRODUCTION. Abdominal surgeries lead to respiratory complications, such as
reduction in lung volumes and capacities. Chest physiotherapy (CPT), in order to expand
lung volumes, helps to promote the reestablishment of lung mechanisms, although there are
no evidence of which would be the best technique to achieve it.
OBJECTIVE. To evaluate the vital capacity (VC) after two CPT techniques in abdominal
surgical patients.
METHOD. A prospective randomized study, in abdominal surgical patients admitted to the
Intensive Care Unit (ICU) of Hospital Israelita Albert Einstein. The following data were
collected: VC measurement, muscle force evaluated by the Medical Research Council
(MRC) and Functional Independence Measurement (MIF). These data were collect at two
moments: one right after patient was breathing spontaneously at the ICU (D1) and at ICU
discharge (D2). A total of 38 patients were randomized in two groups: positive pressure
group (PP) and respiratory incentivator group (RI).
RESULTS. 18 patients were in the PP group and 20 in the RI group. There were no
difference in age, gender and personal medical antecedents. In regards to VC, there was
no difference between D1 and D2 in the PP group (median of 1412 ml ±
547.21 9 1809 ± 692.32 respectively, p = 0.979).The same was observed in the RI group
(1408.33 ± 419.12 9 1838.89 ± 621.33 respectively, p = 0.889). Nevertheless there was
a significant improvement in VC after CPT at D1 and D2 (p \ 0.001; p \ 0.001, respectively). The same improvement was observed in FIM (p \ 0.001). The improvement in VC
had no correlation with the improvement in muscle force. In the PP group there was no
correlation of MRC score with VC at D1 and D2 (r = 0.10 and r = 0.235, respectively), as
for the RI group (r = 0.520 and r = 0.138, respectively). In this way confirming that CPT
techniques were effective regardless of muscle force improvement.
CONCLUSION. Chest physiotherapy, through positive pressure and respiratory incentivator is effective in improving VC of abdominal surgical patients, demonstrating the
importance of immediate physiotherapy intervention in this setting.
REFERENCES. Pasquina P et al. Chest 2006; 130:1887-99. Tomich GM et al. J Bras
Pneumol 2010;36(2):197-204.
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CLINICAL PREDICTORS OF NEONATAL HEALTHCARE-ASSOCIATED
BLOODSTREAM INFECTIONS: A SYSTEMATIC REVIEW AND METAANALYSIS
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IMPACT OF NEONATAL HEALTHCARE-ASSOCIATED BLOODSTREAM
INFECTIONS ON MORTALITY IN A NEONATAL INTENSIVE CARE UNIT
E.H. Verstraete1, K. De Coen2, D. Vogelaers3, P. Vanhaesebrouck2, S. Blot1
1
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INTRODUCTION. Healthcare-associated bloodstream infection (HABSI) is a frequent
complication in neonatal intensive care units (NICUs) and can be life-threatening.
OBJECTIVES. To describe risk factors for mortality in neonates with special emphasis on
impact of HABSI.
METHODS. A hospital-based surveillance-program and a NIC audit system were used to
identify neonatal HABSI-cases (2002-2011). HABSI is defined according to National
Institute of Child Health and Development criteria. Neonates with a NICU stay \3 days
were excluded. Only the first episode of HABSI is considered. Severity of illness is assessed
with the Clinical Risk Index for Babies (CRIB) score. Risk factors for mortality were
assessed by univariate analysis and multiple logistic regression.
RESULTS. On 5134 admissions, 342 neonates developed HABSI (6.7 %). Overall mortality was 5.6 % (n = 288). Univariate risk factors associated with mortality are in Table 1.
Logistic regression analysis revealed that independent risk factors for mortality are:
asphyxia (OR 41.5, confidence interval [CI] 23.5-73.2), CRIB C 4 (OR 6.0, 95 % CI 4.48.1), life-threatening congenital malformation (OR 7.6, 95 % CI (5.4-10.7), renal insufficiency (OR 6.8, 95 % CI 4.0-11.5), and very-low-birth-weight (VLBW) (OR 3.6, 95 % CI
2.6-5.1). Adjusting for other variables, HABSI is no risk factor for mortality (p = 0.839).
CONCLUSIONS. HABSI is associated with but not significantly predictable for mortality.

E.H. Verstraete1, K. Blot2, D. Vogelaers1, L. Mahieu3, S. Blot1
1

Ghent University, Internal Medicine, Ghent, Belgium, 2Ghent University, Faculty of
Medicine and Health Sciences, Ghent, Belgium, 3Antwerp University Hospital, University
of Antwerp, Neonatal Medicine, Antwerp, Belgium
INTRODUCTION. Blood cultures are the gold standard for neonatal healthcare-associated
bloodstream infections (HABSIs) diagnosis, but time consuming and suffering from sensitivity and specificity issues. Prediction models aim to facilitate early diagnosis and
treatment of neonatal HABSI.
OBJECTIVES. To systematically review prediction models for neonatal HABSI and to
pool odds ratios (OR) of individual clinical parameters, i.e. clinical signs, hematological
markers, and risk factors to detect predictors of neonatal HABSI.
METHODS. A systematic search was done by two researchers separately (all in English, up
till January 2014). The following items were collected: population characteristics; setting;
methods; in- and exclusion criteria; applied HABSI definition; clinical assessment time and
clinical parameter definitions. Only results of laboratory-confirmed HABSIs were included.
Methodological quality of the included studies was assessed through the QUADAS-2 scale.
Random-effects meta-analysis calculated pooled OR and 95 % confidence interval (CI) of
clinical parameters.
RESULTS. The systematic review revealed 9 articles with 7 different models representing a
total of 883 neonates and 1011 episodes of HABSI. Heterogeneity in study definitions
hampered comparison and selection bias might have confounded the results. Fourteen
clinical parameters could be pooled over 2 till 5 studies (Table 1). Lethargy and pallor or
mottling were predictive for HABSI. Tachycardia and need for increased respiratory support
reached a borderline significance (p \ 0.100).
CONCLUSIONS. These findings suggest that lethargy and pallor or mottling are the most
powerful predictors of neonatal HABSI.

[Table 1. Univariate risk factors for mortality.]
REFERENCE(S). 1. Auriti C, Maccallini A, Di Liso G, Di Ciommo V, Ronchetti MP,
Orzalesi M. Risk factors for nosocomial infections in a neonatal intensive-care unit. J Hosp
Infect. 2003;53(1):25-30.
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INITIAL NEONATAL RISK AND COMPARING PERFORMANCE OF NEONATAL
INTENSIVE-CARE UNITS. Lancet. 1993;342(8865):193-8. 3. Pessoa-Silva CL, Dharan S,
Hugonnet S, Touveneau S, Posfay-Barbe K, Pfister R, et al. Dynamics of bacterial hand
contamination during routine neonatal care. Infect Control Hosp Epidemiol.
2004;25(3):192-7. 4. Stoll BJ, Hansen N, Fanaroff AA, Wright LL, Carlo WA, Ehrenkranz
RA, et al. Late-onset sepsis in very low birth weight neonates: the experience of the NICHD
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allowed us to build models that accurately classified events (real or artifact) to a clinically
important degree.
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ORAL CARE IN VENTILATED PATIENTS - CAN WE IMPROVE IT?
A.I. Pivkina1, V.G. Gusarov1, I.V. Zhivotneva1, G.E. Bodunova1
1
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INTRODUCTION. Oral hygiene significantly decreases the risk of ventilator-associated
pneumonia (VAP)1. Yet, ICU nurses frequently perceive oral care as a challenging task.
Special devices for oral care may facilitate this procedure.
AIM. To compare the efficacy and usability of oral care methods in ventilated patients.
METHODS. This is an open, controlled randomized study (period: Jan 2013 - Feb 2014) in
which patients were designated to receive either (I) traditional oral care with use of tissue
swabs, dressing forceps, metal tray and suction catheter or (II) special oral care with a kit
including a self-cleaning covered Yankauer, suction toothbrushes, suction and applicator
swabs, containers for antiseptic solution (0.02 % aqueous chlorhexidine solution). Usability
of the methods was evaluated by means of a questionnaire filled out by nurses after each oral
care intervention. Questionnaires reflected oral care method‘s convenience, simplicity and
efficacy, risk of oral mucosa trauma, and procedure time. The 5-grade scale ranging from 1
(very bad) to 5 (very good) was used.VAP rate, onset time, use of antibiotics for VAP,
length of ventilation and ICU stay was monitored in both patient groups.
RESULTS. Forty patients were enrolled in the study, 19 received traditional and 21 specialized oral care. The incidence of new VAP cases decreased in the main group from
68,4 ± 10,6 % to 33,3 ± 10,3 % (p \ 0,05), days of VAP/100 days of tracheal intubation from 52,4/100 to 18,4/100 (p \ 0,05), pneumonia developed later (8,7 vs. 4,8 days,
p \ 0,001), the amount of daily antibiotics doses for VAP decreased from 256 to 111
(p \ 0,01). A non-significant decrease of ventilation time from 15 (9,5-18,5) to 11 (8-20)
days (p [ 0,05) and time of intensive care unit stay from 22 (17,5-29,5) to 19 (22-28) days
(p [ 0,05) was registered. Eighteen ICU nurses took part in the usability study and processed 152 questionnaires. Results of the evaluation are in the Table.
Sign, % Traditional method (I) Special devices (II)
5432154321
Convenience - - 100,0 - - 78,9 21,1 - - Simplicity - - 89,5 10,5 - 88,1 9,2 2,6 - -Efficacy - 19,7 80,3 - - 81,6 14,5 3,9 - - Risk of
mucosal - 19,8 10,5 69,7 - 78,9 17,1 4,0 - trauma
CONCLUSIONS. The use of a special oral care kit seems to reduce VAP rate and as such
also antibiotic consumption. The overall usability of the kit was perceived very valuable.
REFERENCE(S). 1. Fourrier F et al. Effect of gingival and dental plaque antiseptic
decontamination on nosocomial infections acquired in the intensive care unit: a double-blind
placebo-controlled multicenter study. Crit. Care Med. 2005;33:1728-1735.
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SUPERVISED MACHINE LEARNING CAN CLASSIFY ARTIFACT IN MULTISIGNAL VITAL SIGN MONITORING DATA FROM STEP-DOWN UNIT (SDU)
PATIENTS
M. Hravnak1, L. Chen2, A. Dubrawski2, G. Clermont3, E. Bose1, M. Fiterau2, D. Wang2,
M. Guillame-Bert2, M.R. Pinsky3
1
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INTRODUCTION. Clinicians must filter alarms from monitoring artifact to identify true
patient instability using non-invasive vital sign (VS) data streams to avoid alarm fatigue.
OBJECTIVES. We used a variety of validated supervised machine-learning algorithms
trained on expert-annotated data to develop models based on pattern recognition in multi-VS
data to automatically classify events as artifacts and real alerts, and then test the models in
VS data streams from bedside monitors.
METHODS. Monitoring data were recorded (frequency 1/20 Hz) in 634 SDU patients
(41,635 monitoring hours). VS excursion beyond stability thresholds (HR \40 or [140, RR
\8 or [36, SysBP \80 or [200, DiaBP [110, SpO2 \85 %) defined events, which were
visually annotated by two experts as real or artifact. Data were then divided into two 8-week
blocks (Block 1 served as the machine learning training/validation set; Block 2 as the test
set). In Block 1 we used expert opinion to develop featurized rules for patterns discriminating artifact from real alerts, extracted their numeric features, and applied machine
learning algorithms using these features to train and validate models to classify events as
real or artifact. Machine learning algorithms (K nearest neighbors [NN] at different K,
Linear Discriminative Analysis [LDA], Logistic Regression [LR], Naı̈ve Bayesian classifier
[NB], Random Forest [RF], and Support Vector Machine [SVM]) were then used to test the
robustness of the models to correctly classify events (real or artifact) in Block 2 data.
RESULTS. Block 1 yielded 812 VS events, and 40 % were judged by experts as artifact
(RR 43 %, SpO2 40 %, BP 15 %, HR 2 %); Block 2 had 1,521 events; also 40 % artifact.
Fig. 1 summarizes mean AUC scores for Block 1 (dashed lines) from the various machine
learning algorithms after model training and 10-fold cross-validation. In Block 1, the VS
event providing consistently best AUC scores for correct classification was RR (range of
high AUC score 0.970 for RF to low 0.951 for 5NN) followed by BP (range of high AUC
0.907 for LR to low 0.860 for NB), while SpO2 was hardest to classify (range of high AUC
0.764 for NB to low 0.702 for 5NN and SVM). When the models were tested on Block 2
data (solid lines in Fig. 1), which was unseen and did not participate in model building, RF
still correctly classified RR artifact with an AUC score of 0.942, LR still classified BP with
an AUC of 0.839, while NB classified SpO2 with an AUC of 0.716. RF seemed to be the
classifier performing consistently well across all VS in both training and test sets.
CONCLUSIONS. VS artifacts are common in monitored step-down unit patients and
usually follow predictable patterns. Supervised machine learning-defined algorithms

2
3

[Figure 1.]
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USE OF HELIUM–OXYGEN IN PATIENTS WITH RESPIRATORY DISTRESS
P. Aliaga Simões de Souza1, E. Ribeiro dos Santos1, B. Murata Murakami1
1
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INTRODUCTION. The velocity of airflow in the airways is determined by several factors
including the inspired gas density. The lower the density, the easier it is for a gas to
penetrate the lungs due to reduced friction, which decreases the respiratory effort1-3.
Helium is a low-density gas that can be mixed with oxygen, a compound referred to as
helium–oxygen (HO). This mixtures can assist in the treatment of diseases such as asthma,
laryngitis, bronchiolitis, with evidence for improvement in dyspnea symptoms1,2. HO also
aids in the elimination of CO2 because its diffusion process is 4 to 5 times higher compared
with the ambient air3. Treatment with HO is indicated in cases refractory to conventional
therapy and often used for the pediatric population due to their anatomical and physiological
characteristics, which makes them more vulnerable to obstructive diseases2,4.
OBJECTIVES. To identify the clinical and epidemiological profile of children and newborns who used HO and to investigate the clinical evolution of patients and complications.
METHODS. This is a field retrospective descriptive-exploratory study, based on quantitative analysis of data collected from medical charts. The study was performed in a large
private tertiary care hospital in São Paulo - Brazil. The non-probability sample consisted of
charts of children who used HO during May 2010 to Aug 2013. For data collection, a fourpart instrument was used: sample characterization, clinical signs, symptoms and medical
diagnosis, clinical evolution and complications.
RESULTS. 49 medical charts were assessed. Most children (33, 67.3 %) were male with
predominant age from zero to 1 year (19, 38.7 %). The most common clinical antecedents
were asthma (11, 20.7 %) and bronchitis (6, 11.3 %). The most prevalent signs and
symptoms were cough (25, 29.4 %), dyspnea (24, 28.2 %) and fever (8, 9.4 %). The most
frequent medical diagnosis on admission was asthma (11, 22.4 %), followed by acute
respiratory failure (10, 20.4 %) and bronchospasm (9, 18.3 %). Improved respiratory distress occurred in 26 patients (53.0 %), observed through modification of vital parameters
and through Wood’s modified scores or Croup Score. Only one patient had a complication,
severe hypoxemia requiring tracheal intubation.
CONCLUSION. The present study found that HO therapy was most often used by male
patients under 1 year old, hospitalized with asthma. Most patients (53.0 %) were benefited,
with improved breathing pattern. The treatment was proven safe, with only one complicated
case.
REFERENCES. 1. Barach AL. Use of helium as a new therapeutic gas. Proc Soc Exp Biol
Med. 1934 Dec;32:462-4. 2. Myers TR. Therapeutic gases for neonatal and pediatric
respiratory care. Respir Care. 2003 Apr;48(8):399-422. 3. Hess Dr, Fink JB, Venkataraman
ST, Kim IK, Myers TR, Tano BD. The history and physics of heliox. Respir Care 2006
Jun;51(6):608-12. 4. McGarvey JM, Pollack CV.Heliox in airway management. Emerg Med
Clin North Am. 2008 Nov;26(4):905-20.
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WHO ARE WE SITTING, STANDING AND WALKING IN THE ICU?
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1
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INTRODUCTION. Recent studies demonstrated the benefit of early mobilization in critically ill patients, such as functional independence upon discharge, fewer days of
mechanical ventilation (MV) and lower incidence of delirium. The early mobilization
techniques are: assuming the Sitting position (SiP), Standing position (StP) and Walking
(W). Nevertheless we would like to assess the degree of severity of patients who undergo
SiP, StP and W in our intensive care unit (ICU).
OBJECTIVE. To assess the criticality of patients undergoing SiP, StP and W in the ICU
and to detect whether the mobilization is related to any of the patient characteristics.
METHODS. A prospective observational study, which was conducted in the ICU of the
Hospital Israelita Albert Einstein after the Ethics Committee approval. All patients admitted
to the ICU who were performing physiotherapy, aged 18 and over, were included in the
study. Patients who did not accept participation in the study were excluded. The following
data were collected: demographic data, admission diagnosis, severity scores (SAPS), ICU
and hospital length of stay, presence of sepsis, use of non-invasive ventilation (NIV), MV
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use and time, pulse oxygen saturation, value of lactic acid, overall muscle strength (assessed
by the Medical Research Council -score for muscle strength), period of time and distance
maintained in functional activities (SiP, StP and W). Data was collected over a 12-month
period.
RESULTS. We evaluated 183 patients, mostly male patients (60 %), median age of
72 years old (range of 23 to 102). Most patients were admitted for clinical treatment (68 %),
and used NIV (55 %). There were no complications related to any of the activities. We
observed that the time until SiP was significantly lower among patients with surgical
treatment (p = 0.045). The time until SiP, StP and W was significantly lower among
patients who did not use MV (p \ 0.001). The time spent in SiP was significantly higher
among those who did not use MV (p = 0.036). The longer the duration of MV, the longer
until SiP (r = 0.694), StP (r = 0.798) and even W (r = 0.798). There was significant
evidence (p \ 0.001) with moderate correlation between duration of ICU and hospital stay
and time to the activity: the longer the duration of ICU stay, the longer it was until SiP
(r = 0.565 and 0,442, respectively), StP (r = 0.484 and 0,455, respectively) and W
(r = 0.480 and 0,446, respectively).
CONCLUSION. The results suggests that surgical patients perform the activities earlier
than clinical patients; patients who did not need MV performed the activity earlier; the
longer the MV period, the longer it was until the start of activities; also the sooner the
activities were performed the sooner the patient could be discharged from the ICU and from
the hospital.
REFERENCES. Keegan MT et al. Crit Care Med 2011; 39(1): 163-169. Pawlik AJ, Kress
JP. Physical Therapy 2013; 93(2):256-265.
Age (years) - median (range)

72 (23-102)

Clinical Treatment - n(%)

125 (68.3)

Surgical Treatment - n(%)

58 (31.7)

Sepse - n(%)

58 (31.7)

Mechanical Ventilation - n(%)

89 (48.6)

Tracheostomy - n(%)

9 (4.9)

Noninvasive ventilation - n(%)

101 (55.2)

SAPS - median (range)

52 (11-109)

ICU length of stay - median (range)

4 (1-255)

Hospital length of stay - median (range)

16 (2-373)

[Table 1 - Patients characteristics]

VALIDITY, RELIABILITY AND APPLICABILITY OF GREEK VERSIONS OF
SEDATION- AGITATION SCALES AMONG CRITICALLY ILL PATIENTS
A. Tzenalis1, A. Ntantana1, E. Papaemanouil1, C. Zamouridou1, D. Matamis1
1

Papageorgiou General Hospital, ICU, Thessaloniki, Greece
INTRODUCTION. The majority of critically ill patients experience significant distress,
anxiety, and agitation during their intensive care unit (ICU) stay. Numerous factors,
including sleep deprivation, unfamiliar environment, delirium, adverse medication effects,
pain, and extreme anxiety can contribute to ICU patient distress. Although sedation-agitation scales are commonly used in Greek ICU practice, there is no report evaluating the
clinical usefulness of these scales in the Greek language.
OBJECTIVES. The objective of this study was to evaluate the validity and reliability of
Greek translations of four sedation-agitation scales, among critically ill patients: Glasgow
Coma Scale (GCS), Ramsay, Richmond Agitation-Sedation Scale (RASS) and SedationAgitation Scale (SAS).
METHODS. This is a validation study in a mixed ICU of a general hospital.
All scales were applied to 100 patients by four critical care team members (four nurses).
Each scale was tested for interrater reliability and validity, by correlations between them.
Interrater agreement was measured using kappa (j) and correlations using Spearman’s test.
RESULTS. 400 observations were made on 100 patients. All scales had at least substantial
agreement (weighted j 0.78-0.93). RASS (weighted j 0.78-0.92) and SAS (weighted j
0.82-0.91) had the best agreement. All scales had a good and significant correlation with
each other according to Spearman correlation.
CONCLUSIONS. All four scales demonstrated good interrater reliability and were comparable. RASS and SAS showed the best correlations and the best agreement results. The
Greek versions of GCS, Ramsay, RASS and SAS presented substantial agreement between
raters and significant correlations with each other. RASS and SAS showed the best correlation and the best agreement results. These two scales can be used in clinical practice,
protocol sedations and interventions in order to reduce the negative impacts of oversedation
and agitation.
REFERENCES. Chanques G, Jaber S, Barbotte E, et al. Validation de l’échelle de vigilance-agitation de Richmond traduite en langue française. Validation of the French
translated Richmond vigilance-agitation scale]. Ann Fr Anesth Reanim. 2006;25(7):696701. Chanques G, Jaber S, Barbotte E, et al. Impact of systematic evaluation of pain and
agitation in an intensive care unit. Crit Care Med. 2006;34(6):1691-9. Ely EW, Shintani A,
Truman B, et al. Delirium as a predictor of mortality in mechanically ventilated patients in
the intensive care unit. JAMA. 2004;291(14):1753-62. Mehta S, Burry L, Fischer S, et al.
Canadian survey of the use of sedatives, analgesics, and neuromuscular blocking agents
critically ill patients. Crit Care Med. 2006;34(2):374-80.
Schweickert WD, Gehlbach BK, Pohlman AS, Hall JB, Kress JP. Daily interruption of
sedative infusions and complications of critical illness in mechanically ventilated patients.
Crit CareMed. 2004;32(6):1272-6.

Sitting
Position

Standing
Position

Walking

Period in position (minutes) median (range)

120 (2-480)

5 (1-30)

–

Time to position (days) median (range)

2.6 (0.1-54)

2.5 (0.1-53)

2.7 (0.1-14.7)
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MRC muscle score median (range)

48 (6-60)

53 (20-60)

60 (34-60)

IMPACT OF A SPECIFIC INSPIRATORY MUSCLE TRAINING IN EXERCISE
CAPACITY AND INSPIRATORY MUSCLE FORCE IN HOSPITALIZED ACUTE
HEART FAILURE PATIENTS: PILOT STUDY

Lactic Acid - median (range)

12 (5-34)

12 (5-31)

12 (7-31)

Distance Walked (meters) median (range)

–

–

9 (1-600)

[Table 2 - Detail of patients functional activities]
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IS THE MANCHESTER MOBILITY SCORE ON DISCHARGE FROM INTENSIVE
CARE AN INDICATION OF POST INTENSIVE CARE LENGTH OF STAY AND
HOSPITAL DISCHARGE DESTINATION?
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1
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INTRODUCTION. The benefits of early mobility in critically ill adults are becoming
increasingly recognised. It is unclear whether achieving a higher functional state whilst on
the Intensive Care Unit (ICU) has positive benefits on reducing the post ICU length of stay
(LoS). The Manchester Mobility Score (MMS) is a simple bedside measurement tool which
has been shown to be effective in assessing rehabilitation at ICU discharge1. It has been
implemented in several ICU’s in the UK. To date little data exists exploring the link
between MMS on ICU discharge and post ICU length of LoS, or on discharge destination
from hospital.
OBJECTIVES. Review if a correlation exists between the ICU discharge MMS and post
ICU LoS and discharge destination.
METHOD. A retrospective review was carried out in the general ICU of a university
teaching hospital. The population included general surgical, medical and trauma patients.
All patients who had an ICU LoS of greater than 3 days, survived to critical care unit
discharge, and were discharged towards within the same hospital were included. Their MMS
and ICU discharge were recorded, along with their post ICU length of stay, and their
discharge destination (home, other NHS provider, re-admission to ICU, death).
RESULTS. Data was collected for 245 patients. Those discharged with a MMS of greater
than 5 demonstrated a 58 % shorter post ICU LoS compared with those with 4 and below.
On discharge from hospital 75 % of patients with an MMS of 5 went home, compared with
40 % of those with an MMS of 3.
CONCLUSION. A higher MMS on ICU discharge is associated with a shorter post ICU
LoS and increased likelihood of being discharged home.
REFERENCE(S). 1. McWilliams D, MacDonald E, Is a simple bedside mobility score a
useful predictor of long term outcome in critically ill adults, ESICM conference, 2011,
Berlin
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INTRODUCTION. Heart failure (HF) is a multi organ syndrome, also affecting the muscle
system, consequently worsening exercise capacity and dyspnea during daily living activities.
At ambulatory treatment chronic HF patients benefit from a specific inspiratory muscle
training to improve exercise capacity. So far there is no evidence of this specific training in
acute HF at an inpatient treatment setting.
OBJECTIVE. To evaluate the impact of respiratory muscle training in inspiratory and
peripheral muscle force and exercise capacity in patients hospitalized with acute HF.
METHODS. A controlled, randomized study in hospitalized acute HF patients. Patients
with a maximum inspiratory pressure (MIP) lower than 70 % of predicted value were
randomized either to training or control group. We excluded patients with chronic pulmonary disease and neurological disorders. All patients were submitted to MIP(cmH2O)
measurement, hand grip (Kg/f) to evaluate peripheral muscle force, and a 4 min step test
(steps) to evaluate exercise capacity, in two moments: after clinical stability (day 1) and at
hospital discharge.
RESULTS. So far we enrolled 9 patients (5 to training group and 4 to control group).
Patients in the training group were younger then the control group (median of 61 years, IQR
of 59-76 x median of 85, IQR of 83-86). The most of patients were male in both groups
(control group 60 % x training group 75 %).The initial MIP of the training group seems
higher than the control group (median of 54 range of 36 to 80 x 38 range 32 to 50,
respectively). At hospital discharge the median MIP in the control group improved 8 points
(46 range 36 to 50) while in the training group there was an improvement of 16 points (70
range 36 to 120) (Figure 1). The initial 4 min step test of the training group seems similar
than the control group (median of 42 range of 37 to 50 9 40 range 22 to 49, respectively).At
hospital discharge the median 4 min step test in the control group improved 1 point (41
range 24 to 55) while in the training group there was an improvement of 10 points (52 range
33 to 59))(Figure 2). The initial hand grip of the training group seems higher than the
control group (median of 34 range of 28 to 40 9 19 range 16 to 24, respectively). At
hospital discharge the hand grip measurement was maintained in both group (median of 34
range of 28 to 40 9 20 range 12 to 24, respectively).The control group stayed at the hospital
2 days longer than the training group (median of 11 range of 10 to 13 9 09 range 05 to 22,
respectively).
CONCLUSION. The inspiratory muscle force and exercise capacity seems to improve with
specific inspiratory muscle training in acute HF, although no impact on peripheral muscle
force.
REFERENCES. Dall’Ago P. et al. J AM Coll Cardiol 2006, 47:757-763. Ribeiro JP et al.
Curr Heart Fail Rep; 6(2): 95-101.
GRANT ACKNOWLEDGMENT. This research received no grant from any funding
agency in the public, commercial, or not-for-profit sectors.
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ACUTE DECOMPENSATION OF CHRONIC LIVER DISEASE AND OUTCOMES
IN CRITICAL ILLNESS
T.G. Simon1, C.K. McKane2, F.K. Gibbons3, K.B. Christopher4
1

Brigham and Women’s Hospital, Department of Medicine, Boston, United States,
Brigham and Women’s Hospital, Department of Nursing, Boston, United States,
Massachusetts General Hospital, Pulmonary and Critical Care, Boston, United States,
4
Brigham and Women’s Hospital, Renal Division, Boston, United States
INTRODUCTION. Acute decompensation of chronic liver disease frequently requires
ICU-level monitoring, and has a high in-hospital mortality rate. It is not known if changes in
MELD Score (Model For End-Stage Liver Disease) in patients with chronic liver disease
have prognostic implications in critical illness.
OBJECTIVES. We hypothesized that a change in MELD score in patients with chronic
liver disease would be associated with increased risk of 30-day all cause mortality.
METHODS. We performed a two center observational study of patients treated in medical
and surgical intensive care units in Boston, Massachusetts. We studied 1,382 patients,
age C 18 years, who received critical care between 1998 and 2012. The exposure of interest
was a change in MELD score from ICU admission to 72 h after. We used a validated
strategy to identify patients with chronic liver disease using assignment of ICD-9 codes for
chronic liver disease (571.x), chronic hepatitis C (70.54) and chronic hepatitis B (70.32)
during or prior to hospitalization for critical care. The primary outcome was all cause 30 day
mortality. Adjusted odds ratios were estimated by multivariable logistic regression models.
Adjustment included MELD score at ICU admission, age, race (white versus non-white),
gender, Deyo-Charlson Index, patient type (medical versus surgical), sepsis and number of
acute organ failures.
RESULTS. The cohort was 67 % male, 76 % white and had a mean (SD) age of 56.2 (13.5)
years. 36 % of the cohort had sepsis, 52 % acute kidney injury and 37 % were surgical
patients. The 30-day mortality was 27.7 %. The odds of 30-day mortality in patients with
ICU admission MELD score of 20-30, 30-40 and [40 were 1.21 (95 %CI 0.73-2.01), 2.09
(95 %CI 1.22-3.59), and 3.76 (95 %CI 1.89-7.46) respectively, relative to patients with
MELD of 6-10 and adjusted for age, race, gender, Deyo-Charlson Index, patient type, sepsis
and number of acute organ failures. Changes in MELD were a robust predictor of 30 day
mortality and remained so following multivariable adjustment. The fully adjusted odds of
30-day mortality in patients with an increase in MELD of [3 was 2.32 (95 % CI 1.43-3.78;
P = 0.001), relative to patients without a change in MELD. Further, fully adjusted odds of
30-day mortality in patients whose MELD score decreased by more than 3 was 0.53
(95 %CI 0.32-0.88; P = 0.014), relative to patients without a change in MELD, indicating a
47 % decrease in the odds of mortality. In the fully adjusted model the Hosmer–Lemeshow
P value was 0.35 indicating good model fit. The AUC of the fully adjusted change in MELD
model for 30-day mortality was 0.78 (95 %CI 0.74-0.80).
CONCLUSIONS. Critically ill patients with chronic liver disease who have increases in
MELD score 72 h after ICU admission are at high-risk for mortality. Chronic liver disease
patients treated with critical care who have declines in MELD score appear to have
improved 30 day mortality.
2
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[Figure 1: Patients maximum inspiratory pressure]

[Figure 2: Patients 4 min step test]
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RAPID NURSE LED ASSESSMENT OF CRITICALLY ILL PATIENTS BY
SONOGRAPHY: A SYSTEMATIC REVIEW & MULTIDISCIPLINARY TEAM
SURVEY
N. Hare1, P. Hopkins2, G. Lee1, A. Vercueil2
1

Kings College London, London, United Kingdom, 2Kings Health Partners AHSC, London,
United Kingdom
BACKGROUND. Focused ultrasound offers a safe, bedside diagnostic tool and is
increasingly being used by clinicians for evaluation of the critically ill patient [1].
OBJECTIVES. The aim of this study was to evaluate the evidence supporting nurse-led
ultrasound, examine baseline use of ultrasound and assess acceptability and barriers to
implementing a nurse-led protocol.
METHODS. A systematic review and critical analysis of current literature was undertaken
using a pre-planned strategy. A novel survey tool was developed, piloted and distributed
across the MDT within the General and Liver Critical Care Units. Internal consistency was
assessed using Cronbachs Coefficient. Attitudes were assessed on a 5-point Likert Scale,
free text items using thematic analysis.
RESULTS. Despite their close involvement in supportive care, there is a paucity of evidence to support critical care nurses using ultrasound within their clinical remit. Nurses in
other clinical areas can safely use ultrasound for a specific indication [2] and there is
evidence that nurses can safely undertake more complex ultrasound within the emergency
setting [3,4]. Response rate to the survey was 38 % (n = 152/400). Respondents were from
nursing (n = 98), medicine (n = 32), therapies (n = 7) and imaging (n = 15) teams. Most
nurses and therapists had no experience using ultrasound (94 %). All medical staff had used
focused ultrasound, with 50 % having undertaken formal accreditation. Respondents agreed
that nurse-led ultrasound could be an appropriate role (67 %) and it would not deskill other
professionals (71 %). The most commonly identified focus for the role was time critical
evaluation (61 %). The most prominent local barriers were training (71 %), limited
opportunity to practise (61 %) and availability of computers (70 %). Further data analyses
will be undertaken using Chi Squared and Mann Whitley Tests to identify association
between staff groups, experience and perceived barriers. Thematic analysis identified barriers emerging such as appropriateness, ability and safety.
CONCLUSIONS. It may be acceptable to integrate focused ultrasound into a nurses role
but there are significant local barriers. The progression towards increased use of ultrasound,
coupled with a lack of evidence within nursing provides a strong rationale for further
research. Semi structured interviews will be undertaken to understand the barriers identified
in this study and audit of x-ray use/radiation exposure is planned. A future RCT to provide
evidence around the effectiveness and salience of a nurse-led protocol within the critically
ill patient population is proposed.
REFERENCE(S). 1. Beaulieu, Y. and Marik, P, Chest, 2005. 128(2): 881-895. 2. Lee, Y.
et al., J Adv Nurs, 2007. 57(2): 192-200. 3. Henderson, S. et al., J Am Acad Nurs Pract,
2010. 22(7): 352-355. 4. Bowra, J.et al., Injury, 2010. 41(5): 484-7.
GRANT ACKNOWLEDGMENT. Naomi Hare is funded by a National Institute for
Health Research Clinical Masters in Research Fellowship.
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EARLY PLASMA EXCHANGE ALLEVIATES PRO-INFLAMMATORY
CYTOKINE SECRETION OF PERIPHERAL MONOCYTES IN PATIENTS
WITH ACUTE LIVER FAILURE
C. Bernsmeier1, V. Patel1, A. Singanayagam1, C. Willars1, W. Bernal1, G. Auzinger1,
C.G. Antoniades1,2, J. Wendon1
1
King’s College Hospital, King’s College London, Institute of Liver Studies, London,
United Kingdom, 2St. Mary’s Hospital, Imperial College London, Section of Hepatology,
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INTRODUCTION. Acute liver failure (ALF) is a devastating condition with a mortality [40 % despite transplantation. It is characterized by overwhelming hepatocyte
death inducing a systemic inflammatory response (SIRS). SIRS moreover confers
adverse outcome. Monocytes/macrophages have been implicated as key effectors of
SIRS in the pathogenesis of ALF (1,2). Novel therapeutic strategies to ameliorate acute
liver injury are desirable. A multicentre study demonstrated a 20 % survival benefit in
patients treated with therapeutic plasma exchange (TPE) (3). TPE is an established
therapy used for various immunologically driven disorders. Its mechanism of action is
unclear but recent data highlight its ability to dampen pro-inflammatory responses of
monocytes (4).
OBJECTIVES. To determine the immune-modulatory effect of TPE on monocytes in
patients with ALF as a pathogenic proof of principle for its possible therapeutic benefit.
METHODS. The pilot study included 7 patients with ALF (n = 3 undergoing early TPE,
(day 1 after admission); n = 1 late TPE (day 3); n = 3 without intervention). Healthy
peripheral blood mononuclear cells were cultured for 24 h in medium containing 25 %
plasma from ALF patients. The effect of plasma obtained before, after TPE and after
5-8 days was compared to the effect of plasma from patients who did not undergo TPE.
TNF-a and IL-6 production of monocytes in response to lipopolysaccharide (LPS) was
assessed by flow cytometry based intracellular staining.
RESULTS. ALF plasma induced monocyte death in vitro in relation to disease severity.
Pro-inflammatory cytokine production of monocytes was markedly reduced after incubation
with plasma from ALF patients following early TPE compared to plasma preceding TPE:
TNF-a was significantly suppressed (mean MFI 1936 vs. 651, p = 0.0012); IL-6 was
numerically lower (mean MFI 3676 vs. 1834, p = 0.1349). Sequential plasma samples from
patients with ALF following late TPE or natural course of disease did not modify TNF-a or
IL-6 production differentially.
CONCLUSIONS. Clearance of accumulating mediators from the plasma by TPE modulated monocyte function towards anti-inflammation in vitro. TPE might therefore alleviate
SIRS and extrahepatic organ dysfunction with possibly beneficial effects on outcome if
introduced in early phases of ALF.
REFERENCES. 1. Antoniades CG et al., Hepatology, 2006; 44:34-43; 2. Antoniades CG
et al., Hepatology, 2014; 59(4):1564-76; 3. Larsen FS, et al., Hepatology, 2010; 52(4)S,
376a; 4. Winters JL, Am. Soc. Hematol. Educ. Program, 2012:7-12.
GRANT ACKNOWLEDGMENT. European Society of Intensive Care Medicine, European Association for the Study of the Liver, Medical Research Council, Rosetrees
Charitable Trust.
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A PROSPECTIVE OBSERVATIONAL PILOT STUDY ASSESSING THE
DIAGNOSTIC ACCURACY OF INTESTINAL FATTY ACID BINDING PROTEIN
IN CRITICALLY ILL PATIENTS WITH SUSPECTED INTESTINAL ISCHAEMIA
B.J. Kelly1, O. Miskolci1, B. Marsh1
1

Mater Misericordiae University Hospital, Critical Care Medicine, Dublin, Ireland
INTRODUCTION. Intestinal fatty acid binding proteins (i-FABP) are small and abundant
proteins within the cytoplasm of mature enterocytes located at the villus tip, the area most
vulnerable to ischaemia. Upon the death of these enterocytes, i-FABP is liberated into the
circulation [1], [2]. These proteins performed relatively well in the diagnosis of intestinal
ischaemia in a recent systematic review (DOR = 7.62, AUC = 0.78) [3].
METHODS. ELISA for i-FABP was performed on 28 critically ill patients admitted to the
Mater Misericordiae Hospital’s intensive care unit between March 2013 and December
2013. Patients on vasopressors ± elevated serum lactate levels with clinical or radiological
suspicion for intestinal ischaemia were recruited in the case group (n = 12). Similarly
‘shocked’ patients without suspicion for intestinal ischaemia were recruited in the control
group (n = 16). Analysis of association (Pearson’s Chi square) and comparison of means
(student t-test, unpaired) was carried out on the 23 patients with confirmed presence or
absence of intestinal ischaemia.
RESULTS. 12 patients had clinical suspicion for intestinal ischaemia of which of 50 %
(n = 6) had proven ischaemia. i-FABP was markedly raised in 83.3 % (n = 5). The mean
i-FABP in those with intestinal ischaemia was 2,662.4 ± 1875.8 pg/ml (CI 95 % 693.8 to
4630.8). The mean i-FABP in those without ischaemia was 496.0 ± 112.7 pg/ml (CI 95 %
257.0 to 734.9). The mean difference was 2166.4 ± 475.4 pg/ml). Testing the hypothesis of
no difference in mean i-FABP levels demonstrated a p value = 0.0002. The mean APACHE
II score was 28.4 ± 9.5 (CI 95 % 24.7 to 32.2) There was no association between bowel
ischaemia and APACHE II \25 or [25(X2 = 0.873, p = 0.35). The mean age was
65.03 ± 15.4 years (CI 95 % 58.9 to 71.1). There was no association between bowel
ischaemia and age \65 and [65 (X2 = 1.50, p = 0.221). In the group with proven intestinal ischaemia, n = 4 (66.7 %) had lactate levels greater than 4.0, however this did not
reach statistical significance (X2 = 0.917, p = 0.34).
CONCLUSION. Using an i-FABP level of 700 pg/ml as a cut off, our pilot study showed
i-FABP has a positive predictive value of 62.5 %, a negative predictive value of 93.3 %, a
sensitivity of 83.3 % and a specificity of 82.4 %. There was a statistically significant difference in mean i-FABP levels between patients with and without confirmed ischaemia
(p = 0.0002).
REFERENCE(S). [1] Kanda T, Fujii H, Tani T et al. (1996) Intestinal fatty acid-binding
protein is a useful diagnostic marker for mesenteric infarction in humans. Gastroenterology
110:339-343. [2] Lieberman JM, Sacchettini J, Marks C et al. (1997) Human intestinal fatty
acid binding protein: report of an assay with studies in normal volunteers and intestinal
ischemia. Surgery 121:335-342. [3] Systematic Review and Pooled Estimates for the
Diagnostic Accuracy of Serological Markers for Intestinal Ischemia: Nicholas J. Evennett,
World J Surg (2009) 33:1374-1383

and hospital mortality (78.6 % and 85.7 %, respectively). For C2 organs supported, ICU
and hospital mortality was 62.5 % and 68.8 % respectively.
CONCLUSIONS. Our study indicates that DGH mortality in decompensated ALD is lower
than current published tertiary care studies, whose patients may represent a select cohort [2].
Our findings suggest a review of current ALD predicted prognosis in DGHs, on which the
burden of disease largely rests [2]. This is now increasingly relevant with research indicating
the benefits of earlier transplant in ALD [3].
REFERENCE(S). 1. S Thomson, S Westlake et al. Alcohol Alcohol. 2008 JulAug;43(4):416-22. 2. J Mackle, D Swann and B Cook. Br J Anaesth. 2006 Oct;97(4):496-8.
3. R Brown. N Engl J Med 2011; 365:1836-1838.
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ALBUMIN DIALYSIS (MARS) IMPROVES SURVIVAL IN ACUTE LIVER
FAILURE WITH CONTRAINDICATIONS TO EMERGENCY
TRANSPLANTATION
A. Escorsell1,2, M. Sanz1, A. Mas1,2, E. López3, J. Fernández1,2, P. Sanz1
1
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Albumin dialysis (Molecular Adsorbent Recirculating System, MARS) may allow extra
waiting time or even avoid liver transplantation (LT) in patients with acute liver failure
(ALF). This study was aimed at investigating the effects of MARS in the survival of ALF
patients reaching criteria for emergency LT and with contraindications for the procedure.
Eighteen patients (median age: 54 years) were prospectively evaluated. ALF was due to
HBV (n = 2), DILI (n = 4), acetaminophen overdose (n = 2), mushroom poisoning
(n = 1), autoimmune (n = 1), septic shock (n = 2), primary dysfunction after LT (n = 1)
and right-lobe hepatectomy (n = 5). Contraindications for LT were concomitant diseases
(n = 10), acute tubular necrosis requiring CRRT (n = 2), active infections (n = 4),
advanced age (n = 1) and severe drug dependence (n = 1). MARS therapy started 6 days
after admission (ranges: 1-65). Patients received a median of 22 h of therapy (ranges: 5-53),
with no treatment-related complications.
Seven patients (39 %) survived after a mean follow-up of 34 days (ranges: 7-820). Ten nonsurvivors died from multiorgan failure following sepsis and one from massive alveolar
hemorrhage. Patients dying on follow-up differed from survivors in the presence of EH at
admission (54 vs 14 %; p = 0.08), a highest degree of EH (p = 0.02), severity of organ
dysfunction other than liver (CRRT, need for vasoactive drugs or mechanical ventilation)
and intensive MARS therapy ([15 h of therapy; 54 vs 100 %;p = 0.036).
According to our data, MARS therapy may improve the extremely bad prognosis of patients
with ALF reaching criteria for LT but who have contraindications for the procedure. The
best results are observed in patients receiving intensive treatment with MARS.
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DECOMPENSATED ALCOHOLIC LIVER DISEASE INTENSIVE CARE
PROGNOSIS: A DISTRICT GENERAL HOSPITAL PERSPECTIVE
J.M. McFarlane1, M. Mostert1, B.O. Rose1, R. Breeze1
University Hospital Lewisham, Intensive Care Department, London, United Kingdom
INTRODUCTION. The UK has seen a growing prevalence of alcoholic liver disease
(ALD) over the last 25 years with worrying increases in B35 year olds [1]. Mortality rates
for decompensated ALD admissions to ICU are commonly quoted at around 70 %, though
the majority of studies represent tertiary care centres [2]. This guides all centres’ views on
prognosis.
OBJECTIVES. We aim to evaluate if the ALD mortality in District General Hospitals
(DGH) is comparable to current tertiary centre rates.
METHODS. This retrospective study examines the 1 year mortality of decompensated
ALD admissions to a DGH’s ICU over 3 years, between November 2009 and November
2012. Only patients with decompensated ALD as their primary admission cause were
included and were divided into three main presenting features: upper gastrointestinal bleed
(UGIB); multiorgan failure (MOF)/sepsis and encephalopathy. Three main organ support
factors were recorded for all patients: renal replacement therapy (RRT); mechanical ventilation (MV) and ionotropic support (IS).
RESULTS. We identified 54 admissions to the 17 bed ICU with 5 multiple admissions. The
median age was 54 years (IQR 47-61) with 4.1 % of admissions B35 years of age. Mean
APACHE II and ICNARC scores were 18.4 (SD 7.5) and 22.4 (SD 10.3) respectively.
Overall mortality rates were 30.6, 44.9, 55.1 and 57.1 % for ICU, hospital, 6 month and
12 month mortality respectively.
UGIB represented the most common diagnosis at presentation (57.1 %). These patients had
the lowest mean APACHE II score (17, SD 6.4) as well as the lowest hospital (35.7 %) and
12 month (42.9 %) mortality. Encephalopathic patients (14 %) had a mean APACHE II
score of 20 (SD 5.5) and the lowest mean ICNARC (15.9, SD 4.7) scores with an ICU and
12 month mortality of 14 % rising to 71 % respectively. Patients presenting with MOF/
sepsis (29 %) had the highest mean APACHE II (20.4, SD 6) and ICNARC (25.8, SD 8.5)
scores and also the highest ICU (50 %) and 12 month (79 %) mortality.
n- %

ICU Mortality
%

M. Sauer1,2, C. Haubner1, J. Brenner1, H. Potschka2, T. Mencke1, S. Mitzner2,3,
G. Nöldge-Schomburg1
University of Rostock, Anaesthesiology and Intensive Care Medicine, Rostock, Germany,
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INTRODUCTION. Nearly 19 % of patients with severe sepsis developed liver dysfunction
or failure in the course of disease (1). The late diagnosis of liver failure is a major problem
in critically ill patients. Early diagnosis of liver dysfunction and failure can enable early
onset of therapy and may lead to an improvement of prognosis of these patients.
OBJECTIVES. To verify the clinical relevance of a new test device for early diagnosis of
liver failure, we conducted a second study with severe septic patients. A first study revealed,
that plasma from septic patients lead to an impairment of viability and function of sensorcells (2).
METHODS. We developed a new test device for early diagnosis of liver failure (patent
pending). The basic test compounds consist of human liver cells (HepG2/C3A). In a
standardised mikrotiterplate assay the toxicity of patient plasma was tested (500.000 cells/
well). After incubation with plasma from patients the viability of cells (XTT test, Trypan
blue-staining), the cytochrome 1A2 activity (metabolism of etoxyresorufin) and synthesis of
albumin are measured. In a prospective clinical study in 99 ICU-patients two test groups
were studied: the septic shock group (n = 51, SSG) and the non-septic shock group
(n = 49, NSG) as control group. At time of inclusion, after 3 and 7 days, 10 ml blood was
drawn from the patients for testing with the cytotoxicity test. Patients were followed up for
hospital survival. The results are expressed as median and range. Differences were considered significant at p \ 0.05. Significance was determined with the Mann–Whitney U-test.
RESULTS. The in-hospital mortality was 23.5 % in the SSG; one patient of the NSG died.
The APACHE II-scores at ICU arrival were 32 (15) in the SSG and 9 (10) in the NSG, the
SOFA-scores at inclusion were 13 (6.8) in the SSG and 2 (4.6) in the NSG. The values of
bilirubin (SSG-Survivors: 19.2 lmol/l (26.6), SSG-Non-Survivors: 21.4 (88.2), NSG: 15.2
(17)) were significantly higher and the Prothrombin-time lower in the SSG (Survivors: 73 %
(32.8), Non-Survivors: 66 (22.8)) than in the NSG 90 (25.8). The plasma of patients with
septic shock impaired significantly viability and cellular functions of HepG2/C3A cells in
all parameters compared with the plasma of non-septic patients. These effects were more
pronounced with plasma of non-survivors in the SSG at inclusion, after 3 and 7 days (data
not shown).
CONCLUSIONS. The presented liver cells based biosensor showed hepatotoxicity of
plasma from patients with septic shock in a second study; moreover, these effects were more
pronounced in non-survivors. The new test may contribute to an early diagnosis of liver
failure in septic patients.
REFERENCES. (1) Bakker J et al., Crit Care Med 2004;32(1):1-12, (2) Sauer et al. Inflamm Res 2012; 61: 609-16.
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RESULTS OF A SECOND PROSPECTIVE STUDY: LIVER-CELLS BASED
BIOSENSOR IN PATIENTS WITH SEPTIC SHOCK

Hospital
Mortality %

MV (only)

18.4 (9/49)

11.1 (1/9)

22.2 (2/9)

MV (all)

57.1(28/49)

39.3 (11/28)

46.4 (13/28)

RRT (all)

26.5 (13/49)

69.2 (9/13)

76.9 (10/13)

IS (all)

26.5 (13/49)

78.6 (8/13)

85.7 (9/13)

RRT + MV (only)

6.1 (3/49)

66.7(2/3)

66.7 (2/3)

RRT + IS (only)

2 (1/49)

100 (1/1)

100 (1/1)

MV + IS (only)

12.2 (6/49)

50 (3/6)

66.7 (4/6)

MV + RRT + IS

12.2 (6/49)

66.7 (4/6)

66.7 (4/6)

[Organ support mortality]
29 % of patients required no organ support, with a discharge survival of 71 %. MV represented the most common organ support (57 %), but carried the best prognosis for ICU and
hospital mortality (39.3 % and 46.4 %, respectively). IS had the worst prognosis for ICU
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USE OF STRESS ULCER PROPHYLAXIS IN THE INTENSIVE CARE UNIT.
A EUROPEAN UNIT EVALUATION IN 70 ICUS
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INTRODUCTION. Critically ill patients are at risk of stress-related gastrointestinal (GI)
bleeding (1), and stress ulcer prophylaxis (SUP) is recommended as a standard of care in
ICU as outlined by the Surviving Sepsis Campaign guidelines (2). However, as a result of
substantial changes in intensive care practice over the last 10-20 years, the incidence of
stress ulceration and use of stress ulcer prophylaxis in critically ill patients may have
changed.
OBJECTIVES. The objective of the present unit evaluation was to assess current use of
SUP in 70 European ICUs.
METHODS.
DESIGN. a European survey of current SUP practice in 70 ICUs.
Study population: ICUs participating in the ongoing ‘‘Stress ulcer prophylaxis in the
intensive care unit. A multicentre 7-day inception cohort study’’ (http://www.sup-icu.com).
Data: country, type of hospital, type of ICU, size of ICU, use of SUP guideline, criteria for
prescribing SUP, criteria for discontinuation of SUP, and type of SUP used.
Statistics: frequencies and per cent.
RESULTS. A total of 70 European ICUs were included (Denmark 24, Finland 6, Italy 1,
Norway 1, Iceland 1, The Netherlands 2 and United Kingdom 35): 53 % (37/70) university
hospital ICUs, 91 % (64/70) mixed ICUs, 31 % (22/70) small ICUs (\10 beds), 41 % (29/
70) medium ICUs (10-20 beds), and 27 % (19/70) large ICUs ([20 beds). All but one unit
(69/70) used SUP. Some 60 % (42/70) of the participating ICUs had a guideline for the use
of SUP. The most commonly SUP agents used were: 61 % proton-pump inhibitors (PPIs)
and 36 % histamine 2 receptor antagonists (H2RAs). Criteria for prescribing SUP varied
considerably between units. The three major reasons for discontinuation of SUP were:
enteral nutrition (30 %), discharge from ICU (21 %) and suspension of mechanical ventilation (10 %). Some 19 % of the ICUs continued SUP upon ICU discharge.
CONCLUSIONS. Ninety-nine per cent of the participating ICUs used SUP; both PPIs and
H2RAs. However, only 60 % had a guideline for the use of SUP. Correspondingly, criteria
for prescribing SUP were very heterogeneous, and 1/5 of the participating ICUs continued
SUP upon ICU discharge.
REFERENCE(S). (1) Krag M, Perner A, Wetterslev J, Moller MH. Stress ulcer prophylaxis
in the intensive care unit: is it indicated? A topical systematic review. Acta Anaesthesiol
Scand. 2013;57(7):835-47. (2) Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H,
Opal SM, et al. Surviving Sepsis Campaign: International Guidelines for Management of
Severe Sepsis and Septic Shock: 2012. Crit Care Med. 2013;41(2):580-637.
GRANT ACKNOWLEDGMENT. Aase and Ejnar Danielsens Foundation, The Scandinavian Society of Anaesthesiology and Intensive Care Medicine (SSAI) research committee,
The Danish Society of Anaesthesiology and Intensive Care Medicine (DASAIM) research
committee, Ehrenreichs Foundation, and The Danish Medical Association.
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HYPOGLYCEMIA IS ASSOCIATED WITH INCREASED MORTALITY IN
PATIENTS WITH ACUTE DECOMPENSATED LIVER CIRRHOSIS
C.A. Pfortmueller1,2, C. Wiemann2, G.-C. Funk3, A.B. Leichtle4, G.M. Fiedler4,
A.K. Exadaktylos2, G. Lindner3
1
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Epidemiology, Department of Respiratory and Critical Care Medicine, Vienna, Austria,
4
Inselspital-Bern University Hospital, Center of Laboratory Medicine, University Institute
of Clinical Chemistry, Bern, Switzerland
PRINCIPALS. The liver plays an important role in glucose metabolism, in terms of glucolysis and gluconeogenesis. Several studies have shown that hyperglycemia in patients
with liver cirrhosis is associated with progression of the liver disease and increased mortality. However, no study has ever targeted the influence of hypoglycaemia. The aim of this
study was to assess the association of glucose disturbances with outcome in patients presenting to the emergency department (ED) with acute decompensated liver cirrhosis.
METHODS. Our retrospective data analysis comprised adult (C16 years) patients admitted
to our emergency department between 1 January 2002 and 31 December 2012 with the
primary diagnosis of decompensated liver cirrhosis.
RESULTS. A total of 312 patients were eligible for study inclusion. 231 (74.0 %) patients
were male; 81 (26.0 %) were female. The median age was 57 years (range 51-65). Overall
89 (28.5 %) of our patients suffered from acute glucose disturbances; 49 (15.7 %) of our
patients were hypoglycemic and 40 (12.8 %) hyperglycemic. Patients with hypoglycaemia
were significantly more often admitted to the ICU than hyperglycemic patients (20.4 %
versus 10.8 %, p \ 0.015) or than normoglycemic patients (20.4 % versus 10.3 %,
p \ 0.011) and they significantly more often died in hospital (28.6 % hypoglycemic versus
7.5 % hyperglycemic p \ 0.024; 28.6 % hypoglycemic versus 10.3 % normoglycemic
p \ 0.049). Survival analysis showed a significantly lower estimated survival for hypoglycemic patients (36 days) than for normoglycemic patients (54 days) or hyperglycemic
patients (45 days) (hypo- versus hyperglycemic p \ 0.019, hypo- versus normoglycemic
p \ 0.007, hyper- versus normoglycemic p \ 0.477).
CONCLUSION. Hypoglycemia is associatedwith increased mortality in patients with acute
decompensated liver cirrhosis. It is not yet clear whether hypoglycaemia is jointly
responsible for the increased short-term mortality of patients with acute decompensated
liver cirrhosis or is only a consequence of the severity of the disease or the complications.
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THE LIFE (LIVER INJURY FAILURE EVALUATION) SCORE AND OUTCOME
PREDICTION IN CRITICALLY ILL CIRRHOTIC PATIENTS
M.J.W. McPhail1, C. Edmark2, M. Bell2, T. Whitehouse3, J. Wernerman2, J. Wendon4,
K.B. Christopher5
1

King’s College Hospital, Liver Intensive Care Unit, London, United Kingdom, 2Karolinska
University Hospital Solna, Anesthesiology and Intensive Care, Stockholm, Sweden,
University Hospital Birmingham, Critical Care and Anaesthesia, Birmingham, United
Kingdom, 4King’s College Hospital, Critical Care Division, London, United Kingdom,
5
Brigham and Women’s Hospital, Renal Division, Boston, United States
INTRODUCTION. Cirrhosis in the critically ill is associated with high mortality. There is
no valid scoring system for liver dysfunction in the ICU.
OBJECTIVES. We sought to externally validate the LiFe score, a new prediction model to
identify patients with liver dysfunction at greatest risk of in-hospital mortality.
METHODS. The LiFe (Liver injury Failure evaluation) score prediction model was created
with data from two Boston, USA hospitals and based on logistic regression describing the
risk of 30-day mortality as a function of lactate, total bilirubin and INR at ICU admission
3

and transformed to a integer-based score (range 0-17). In a cohort of 972 cirrhotic patients
admitted to a Liver ICU in London, UK we assessed the performance of the LiFe score
prediction model. The discriminatory ability for in-hospital mortality was quantified using
the C statistic. Calibration was assessed using the Hosmer–Lemeshow v2 goodness-of-fit
test. We next evaluated the improvement in model performance introduced by the inclusion
of the LiFe score to SOFA.
RESULTS. For the cohort, in-hospital mortality was 52 %. 63 % were male, 52 % had
alcohol-related liver disease, 47 % required CVVHF, the mean Acute Physiologic and
Chronic Health Evaluation (APACHE) II was 22 and the mean age was 50.5. The unadjusted odds ratio of in-hospital mortality corresponding to a single digit increase in LiFe
score was 1.25 (95 % CI 1.21-1.29; P \ 0.001). The LiFe score model showed good calibration (Hosmer–Lemeshow (HL) Chi squared 4.48, P = 0.61) and discrimination [(area
under the curve (AUC)- receiver-operating characteristics (ROC) curve, 0.77 (95 %CI 0.740.80)]. APACHE II scores were as accurate as the LiFe score model, with AUC of 0.76
(95 %CI 0.74-0.80), and had good calibration (HL Chi squared P = 0.70). SOFA scores
were similarly accurate as the LiFe score model, with AUC 0.80 (95 %CI 0.77-0.83), and
had good calibration (HL Chi squared P = 0.98). Differences in model discrimination
between LiFe score and SOFA were significant (Chi squared 5.77, P = 0.016). Evaluation
of the addition of LiFe score to SOFA demonstrated significantly improved discrimination
for in-hospital mortality with AUC of 0.81 (95 %CI 0.79-0.84). Differences in model discrimination between SOFA and SOFA + LiFe score are significant (Chi squared 8.86,
P = 0.003). Further, the net reclassification improvement (NRI) was estimated at 0.062
(P = 0.01) and the integrated discrimination improvement (IDI) was estimated at 0.079
(P \ 0.001). Both NRI and IDI suggest that including LiFe score with SOFA results in a
significant improvement in performance. Based on the NRI, we conclude that addition of
LiFe score improved classification for a net of 6.2 % of individuals with in-hospital
mortality.
CONCLUSIONS. Risk of in-hospital mortality in cirrhotic ICU patients can be estimated
using the LiFe score constructed from commonly available liver related synthetic, excretion
and metabolic markers on ICU admission.
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ICG-PDR PREDICTS OUTCOME IN PATIENTS WITH HYPOXIC HEPATITIS
T. Horvatits1,2, K. Nikolaus2, A. Drolz1,2, K. Rutter1,2, S. Kluge1, V. Fuhrmann1,2
1
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INTRODUCTION. Hypoxic hepatitis (HH), is a frequent cause of acute hepatocellular
damage in critically ill patients and is associated with high mortality. Indocyanine green
plasma disappearance rate (ICG-PDR) is a clinical tool for assessment of liver function in
acute and chronic hepatic disease.
OBJECTIVES. The present study aimed to analyse the prognostic value of ICG-PDR in
patients with HH.
METHODS. ICG-PDR was assessed prospectively in patients with HH at ICU admission
and 24 h thereafter. Delta (D), as difference between baseline and 24 h value was calculated
for ICG-PDR, aspartate aminotransferase (AST), alanine aminotransferase (ALT) and
prothrombin time (PT). Patients’ characteristics, admission diagnosis, SAPSII score at
admission and ICU survival were recorded prospectively. SPSS (Version 21.0.0.1) was used
for statistical analysis. P values \ 0.05 were considered as statistically significant.
RESULTS. 32 patients (male: 22, female: 10) met criteria of HH mainly due to cardiogenic
(63 %) or septic shock (28 %). ICU survival rate was 47 %. ICG-PDR at admission was
significantly elevated in survivors in comparison to non-survivors (median, IQR: 9.1 %/min
(8.1-10.7) vs. 7 %/min (4.9-7.6); p \ 0.05). D-ICG-PDR was significantly higher in survivors (median, IQR: 2.6 %/min (0.8-3.7) vs. -0.7 %/min (-1.8-1.1); p \ 0.05). D-ICG-PDR
was associated with ICU survival independently of sex, age, SAPSII score at admission
(OR: 6.2; 95 % CI: 1.4-27.6; p \ 0.05). AUROC of D-ICG-PDR for predicting ICU survival
was 0.89 in comparison to AUROC of D-AST (0.60), D-ALT (0.55) and D-PT (0.51). Best
cut-off for predicting ICU survival in patients with HH within 24 h after admission was an
increase of D-ICG-PDR [ 1.9 %/min (sensitivity was 68 % and specificity 100 %).
CONCLUSIONS. D-ICG-PDR is a strong predictor for ICU survival in patients with HH.
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DECOMPRESSIVE LAPAROTOMY FOR ACS: EFFECT ON ORGAN FUNCTION
AND MORTALITY (WSACS CTWG STUDY 007)
J. De Waele1, D. Debergh1, M. Bjorck2, M. Malbrain3, I. Nesbitt4, J. Cohen5, V. Kaiolani6,
R. Ivatury7, M. Mone8, T. Kimball8, WSACS Clinical Trials Working Group
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Introduction. Surgical decompression is considered the definitive treatment for intraabdominal hypertension (IAH), but the effect of decompression on organ function, as well as
morbidity and mortality associated with decompressive laparotomy for abdominal compartment syndrome (ACS) has been poorly investigated.
Objectives. To describe the effect of decompressive laparotomy on intra-abdominal pressure (IAP) and organ function and to evaluate outcome (morbidity, and mortality).
Methods. We performed a prospective observational study in patients aged 18 years or
older, who were treated with decompressive laparotomy for ACS. Primary endpoint was allcause mortality; changes in IAP and organ function, and laparotomy-related morbidity were
secondary endpoints. Data are reported as medians (interquartile range (IQR). A p-value of
0.05 was considered statistically significant.
Results. Thirty-three patients were included in the study (20 male, 61 %). Most (82 %)
were surgical admissions treated for abdominal conditions including peritonitis, trauma,
ruptured AAA and acute pancreatitis, and the majority suffered from primary ACS (82 %).
Median APACHE2 and SAPS2 score were 25 (19-32) and 56 (42-64), respectively. Midline
laparotomy was mostly used and all patients required temporary abdominal closure. VacPac
or similar technique was used most frequently (60 %).
Baseline IAP before decompression was 23 (IQR 21-27) mmHg, and decreased to 12 (9-15),
13 (8-17), 14 (11-16) and 12 (9-14) mmHg after 2, 6, 24 and 72 h, respectively. The effect
of decompression on measures of oxygenation, urinary output and organ function is summarized in table 1.
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Overall 28d mortality was 30 % (10/33 patients), which increased to 55 % (18/33 patients)
at 1 year follow up.
Local complication rate per patient was low; 14 complications developed in 8 patients
(hernia 5, infection 4, recurrent ACS 2, bleeding 2, fistula 1). In all surviving patients the
abdomen was considered surgically closed from an anatomic compartment integrity
standpoint at 1-year follow up.
Conclusions. In this study of critically ill patients, as evidenced by APACHE II and SAPS 2
scores, the use of decompressive laparotomy was shown to be effective in reducing IAP, as
well as early and direct improvement on oxygenation and urinary output. The overall effect
upon organ dysfunction, as measured by SOFA scores, was not immediate. The 28-day
mortality rate after decompressive laparotomy is in line with those of the underlying conditions leading to this surgical treatment. The complications related to decompression and
open abdomen treatment occur in approximately 25 % of the patients.
24 h prior Baseline
to decom- (prior to
decompression
pression)

6 h after
decompression

24 h after
decompression

72 h after
decompression

7d after
decompression

P/F ratio

162 (110248)

121 (79179)

135 (103218)*

146 (107203)*

164 (133232)*

197 (161280)*

Urinary
output
(2h
period)

40 (20200)

23 (0118)

68 (9-185)*

41 (5-180)*

75 (5-186)

98 (14-220)

SOFA
score

7 (6-13)

10 (7-12)

11 (9-14)

9 (5-13)

6 (4-11)

expression on peripheral blood leucocytes were done at the following time points: T1
(baseline); at the time of intubation, T2 (day zero); at the time of VAP diagnosis (positive
culture from tracheal aspirate), T3; 3 days after initiation of antibiotics, T4; 7 days of
initiation of antibiotics.
RESULTS. 49 patients were enrolled in the study. 40 patients developed VAP. The level of
CRP was significantly high in VAP group compared to the non-VAP group at day 0 and 3
with p value = 0.005.
The time course of both CD64 and procalcitonin in patients with and without VAP did not
vary significantly with p value = 0.11, 0.48 respectively.
CRP levels showed the largest AUC for D0 and D3 and CRP kinetic. AUC were 0.75 (95 %
CI 0.58-0.9) for CRP at D0 and 0.82 (95 % CI 0.76-0.9) for CRP at D3 (P = 0.02, 0.001
respectively) figure (1). A change of CRP kinetic from D3 relative to base line yielded a
greater AUC was 0.8 (95 %CI 0.65-0.95) (p = 0.005).
Both procalcitonin and CD 64 were not valuable to predict VAP. The AUC for Procalcitonin
levels were 0.52 (95 % CI 0.33-0.7) at D0 and 0.5 (95 % CI 0.3-0.7) at D3 (P = 0.7, 0.8
respectively). A change of procalcitonin kinetic from D3 relative to base line yielded a
greater AUC was 0.4 (95 %CI 0.2-0.6) p = 0.48.
CD64 levels showed AUC were 0.64 (95 % CI 0.4-0.87) for CD64 at D0 and 0.68 (95 % CI
0.46-0.9) for CD64 at D3 (p = 0.17, 0.08 respectively). A change of CD64 kinetic from D3
relative to base line yielded a greater AUC was 0.6 (95 %CI 0.46-0.8) p = 0.11.

[Measures of organ function]
Table 1 legend
* = p \ 0.05 compared to baseline

Sepsis fundamentals: 0098–0105
0098
CD69 EXPRESSION IS DYSREGULATED IN GRANULOCYTES AND
MONOCYTES FROM SEPSIS PATIENTS
S. Shibata1, N. Ishizuki1, S. Akitomi1, K. Inada1, S. Endo1
1
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INTRODUCTION. CD69 is known as a very early activation antigen, or activation inducer
molecule, as it was initially detected on the surface of recently activated lymphocytes.
However, little is currently known about the expression or role of CD69 on neutrophils and
monocytes in sepsis patients. Therefore, we investigated CD69 expression on leukocytes
stimulated with LPS in vitro from both sepsis patients and healthy controls.
METHODS. This study was approved by our committee and informed consent was
obtained from each volunteer or patient. Eight healthy volunteers, four Systemic Inflammatory Response Syndrome (SIRS) patients and ten sepsis patients were enrolled in the
study. The diagnoses of SIRS and sepsis were due to: severe burns (n = 2), drug poisoning
(n = 1) and hemorrhage shock (n = 1); and diffuse peritonitis (n = 8), pancreatitis (n = 1)
and phlegmonous cellulitis (n = 1), respectively. Blood samples were collected in heparinized tubes from volunteers or patients. The ability of leukocytes to up-regulate CD69 was
assessed by flow cytometry and various cytokines were evaluated by multiplex cytometric
bead array.
RESULTS. First, we examined the kinetics of CD69 expression on granulocytes and
monocytes stimulated by LPS in whole blood obtained from healthy volunteers. The
maximal levels of CD69 were detected after 24 h incubation, but had returned to baseline by
72 h. We also evaluated CD69 expression on granulocytes and monocytes stimulated with
various concentrations of LPS for 4 h. CD69 was dose-dependently up-regulated by LPS
above a concentration of 0.1 ng/ml (P \ 0.01; 0.1, 1, 10 ng/ml LPS vs. 0 ng/ml), and the
range of the individual values was within the mean ± 2 SD. Next we examined CD69
expression on granulocytes and monocytes in whole blood obtained from SIRS and sepsis
patients, stimulated by various concentrations of LPS for 4 h. The dose-dependent increase
of CD69 with LPS stimulation was not evident in most patients tested (8 sepsis patients and
2 severe burns and 1 hemorrhage shock SIRS patients out of the 14 patients). Three patients
(2 sepsis patients and 1 drug poisoning SIRS patient) displayed a dose-dependent response
as seen in healthy volunteers. No differences between the granulocytes and monocytes of
these two groups were found. Additionally, no correlation was found between CD69
expression and the production of IL-6 or IL-8 by either granulocytes or monocytes.
CONCLUSIONS. When the levels of CD69 on granulocytes and monocytes are elevated
above the normal level (mean + 2 SD in normal volunteers) without LPS stimulation, the
patient may have been infected within the previous 72 h. When a dose-dependent increase
of CD69 in response to LPS stimulation is not evident, the severe inflammation and/or
infection might be ongoing. Furthermore, CD69 expression may not be correlated with
cytokine production. Further investigation into the role of CD69 is necessary to evaluate its
potential as a novel biomarker in sepsis.
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IS CD 64 A VALUABLE TOOL IN EARLY DETECTION OF VENTILATOR
ASSOCIATED PNEUMONIA (VAP) COMPARED TO C-REACTIVE PROTEIN
AND PROCALCITONIN?
H. Mohammed1, M. Ahmed1, A. Mukhtar1, A. Gado1, R. Mahrous1, M. Hafez1, S. Farouk1
1
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INTRODUCTION. Ventilator-associated pneumonia (VAP) remains the second leading
type of nosocomial infection with substantial increase in the risk of mortality (1, 2).
However, the diagnosis of VAP is not a straightforward and many biomarkers have been
developed to confirm the diagnosis of VAP (3).
OBJECTIVES. The aim of this study was to establish the diagnostic utilities of the levels of
the biomarkers procalcitonin, CRP, and CD64 individually and in combination, for early
diagnosis of VAP.
METHODS. Prospective observational study was conducted in the ICU of the emergency
department. All consecutive patients who suspected of having developed VAP after 48 h of
mechanical ventilation (MV) were included. serum CRP, Procalcitonin and CD64

[Figure (1): Receiver operating characteristic curve]
CONCLUSIONS. The study demonstrated that, the diagnostic utilities of CRP for detection
of VAP was more accurate than procalcitonin and CD64 in critically ill mechanically
ventilated patients.
REFERENCE(S). 1. Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes JM: CDC
definitions for nosocomial infections. Am J Infect Control 1988; 16:128 - 40. 2. Fagon JY,
Chastre J, Vuagnat A, Trouillet JL, Novara A, Gibert C: Nosocomial pneumonia and
mortality among patients in intensive care units. JAMA 1996; 275:866 -9. 3. Rea-Neto A,
Youssef NC, Tuche F, et al. Diagnosis of ventilator-associated pneumonia: a systematic
review of the literature. Crit Care 2008;12:R56.
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SPECIFIC COMPONENTS OF THE INFLAMMATORY REFLEX: HEART RATE
VARIABILITY (HRV) AND IL-6 PREDICT SEPTIC SHOCK IN CRITICAL ILL
PATIENTS
M.J. Fernández-Sánchez1,2, O. Sanabria3, A. Riveros1
1
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INTRODUCTION. In developing countries, such as Colombia, rates of septic shock are
greater than those reported elsewhere (Rodrı́guez et al. 2011). However, we lack a reliable,
sensitive and specific predictor of septic shock. Hence, identifying predictors of septic shock
is a cornerstone to deliver early therapy to decrease mortality.
OBJECTIVES. We aimed to evaluate the reliability of the so-called inflammatory reflex
(focusing on inflammatory response and autonomic dysfunction) as predictor of septic
shock.
METHODS. We did a prospective study over 6 months in adults admitted to the ICU of
Hospital San Ignacio, Colombia, meeting criteria for sepsis (Levy et al. 2001). Written
consents were obtained. Besides standard analyses, a continuous 15 min ECG was recorded
using a Powerlab and measures of HRV were calculated. Levels of Epinephrine, Norepinephrine, TNF and IL-1, 10, and 6 were obtained from blood samples by chromatography
and fluorometry. Blood chemistry and HRV were correlated with outcome (shock vs. no
shock) after 24 h.
RESULTS. Regarding HRV, we observed an increase in the RMSSD (Student-test,
t11,22 = 2.59, p \ 0.01; mean ± SD: shock = 165.96 ms ± 182.4; no-shock =
50.10 ms ± 70.02) and the HF (Student-test, t11,22 = 2.72, p \ 0.01; mean ± SD:
shock = 11742.1 ms2 ± 1963.87 ms2; no-shock = 777.38 ± 1513.2 ms2) in the baseline
measurements for patients who developed shock. In contrast, we observed significantly
lower levels of the LF (Student-test, t11,22 = 2.12, p \ 0.05; mean ± SD: shock =
4086.62 ± 556.62 ms2; no-shock = 1245.93 ± 215.73 ms2) and LF/HF ratio (Student-test,
t11,22 = 2.69, p \ 0.01, mean ± SD: shock = 0.46 ms2 ± 0.28; no-shock = 4.68 ms2 ±
5.15) in the baseline measurement for those patients who developed shock. Moreover,
patients exhibited lower levels of IL-6 (Student-test, t9,20 = 2.11, p \ 0.05, mean ± SD:
shock = 133.35 pg/ml ± 140.7; no-shock = 876.17 pg/ml ± 1038.45) in the baseline
measurements for patients who developed shock. We did not observed significant differences across other variables.
CONCLUSIONS. Our results indicate that patients who progress to septic shock have an
increased inflammatory reflex (altered autonomic response with a predominantly vagal
activity and a decreased sympathetic-vagal ratio with a decreased inflammatory response).
We conclude that specific components of the inflammatory reflex: HRV and IL-6 are reliable predictors of septic shock in critical patients. Using them will allow early intervention
of patients, thus saving their lives.
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CRITERIA TO ASSESS EXTUBATION READINESS AND PREDICTION OF
SUCCESSFUL WEANING
H. Le Goff1, A.-S. Debue1, F. Daviaud1, S. Cabon1, C. Boulila1, T. Joannon1, M. Reffiena1,
A. Marincamp1, C. Augustin1, J. Busson1, S. Ben Abdallah1, J. Charpentier1, C. Elie1,
J.-D. Chiche1, Groupe de Travail sur la Ventilation
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INTRODUCTION. Daily evaluation of pts for weaning from mechanical ventilation (MV)
by nurses has been shown to decrease duration of MV. Evaluation is based on the search of
weaning criteria allowing the start of a T-piece trial and the assessment of patient tolerance
during spontaneous breathing. Nonetheless, reintubation occurs in 5-10 % of cases [1],
increases the duration of MV and ICU stay, and is associated with significant morbidity and
mortality. Failure to wean pts may result from respiratory failure (high respiratory workload,
poor gas exchange) or extubation failure (inability to clear secretions, laryngospasm).
Weaning criteria commonly used are poor predictors of extubation failure. We have tested
the interest of adding to our weaning test specific criteria to assess muscle strength, cough
effectiveness, airway patency and patient’s consciousness.
OBJECTIVES. To test the effectiveness of a new component to evaluate readiness for
extubation in addition to an existing nurse-driven weaning protocol.
METHODS. We have retrospectively reviewed charts of all pts mechanically ventilated in
the 24-bed MICU of Cochin University Hospital from 01/07-12/13. These pts were assessed
twice a day by nurses who look for the presence of weaning criteria. Pts who met those
criteria underwent a spontaneous breathing trial on T-piece during which tolerance was
assessed. All pts data were continuously recorded in a clinical information management
system (Clinisoft, GE Healthcare), including data related to weaning success/failure. In
08/2008, we progressively introduced a 5-item new component to our weaning protocol to
improve our ability to test muscle strength, cough effectiveness, airway patency and
patient’s consciousness. To evaluate the effectiveness of this strategy, we assessed the
incidence of weaning failure (defined as respiratory or extubation failure requiring reintubation within 48 h), the incidence of self-extubation, the duration of MV and ICU stay, and
survival before (T1), during (T2) and after (T3) implementation of the new component.
Informed consent was waived by our IRB for this study. Data are reported as median and
interquartile ranges. A P \ 0.05 was considered significant for all statistical tests performed.
RESULTS. 4488 treated with invasive MV have been included in the study from 01/07-08/
08 (T1, n = 982), 08/08-08/09 (T2, n = 642), and 08/09-12/09 (T3, n = 2864). Main
results are summarized below.

[MRR-Poes]

T1

T2

T3

Sex (M/F)

602/380

375/267

1818/1046

P
0.04

Age

58 [43;72]

60 [47;72]

62 [48;74]

\0.001

SAPS2

57 [43;70]

58 [45;74]

59 [45;74]

\0.001

Reintubation (%)

4.7

4.4

6.7

\0.01

Self-extubation (%)

3.7

6.7

6.6

\0.01

Duration of MV (d)

4 [2;9]

3 [2;8]

3 [2;8]

NS

[MRR-US]

ICU LOS

4.6 [1.7;10.8]

5 [2.1;11]

5.5 [2.5;10.7]

\0.05

Death (%)

28.9

31.9

27.6

NS

RESULTS. Six patients were studied. Among the 95 breaths recorded 65 were fit for
analysis due to artifacts on the Poes or M-mode US. Mean value for MRR- Poes was
4.4 ± 2 s-1 and for MRR-US 1.5 ± 0,7 s-1. Correlation coefficient between the two
methods was 0.9 ± 0.3 (p \ 0,0001) and the relationship was y = 0.95x + 0.09.
CONCLUSIONS. High correlation coefficients were observed between diaphragmatic
MRR measured from oesophageal pressure tracings and the assumed diaphragmatic relaxation rate calculated from simultaneous M-mode sonographic recordings. Further clinical
studies are required to evaluate this novel sonographic index of diaphragmatic MRR.

[Table 1]
CONCLUSIONS. Addition of a new component to an existing nurse-driven weaning
protocol to evaluate readiness for extubation was not associated with improved ability to
predict successful extubation. These results mandate a thorough analysis of causes of
reintubation.
REFERENCE(S). 1. Thille AW et al. AJRCCM 2013,187;12: 1294-1302
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SONOGRAPHIC EVALUATION OF THE MAXIMAL RELAXATION RATE
(MRR) OF THE DIAPHRAGM

PATIENT EFFORT DURING ASSISTED MECHANICAL VENTILATION:
EVALUATION BY INSPIRATORY MUSCLES SURFACE ELECTROMYOGRAPHY
(SEMG)

E. Soilemezi1, E. Koco1, C. Tsimpos1, C. Sahpazis1, D. Matamis1

G. Bellani1,2, M. Pozzi1,2, E. Benzi1,2, A. Bronco1,2, G. Suriano1,2, F. Rabboni1, T. Mauri1,2,
N. Patroniti1,2, G. Grasselli2, A. Pesenti1,2
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INTRODUCTION. Maximal relaxation rate of the diaphragm (MRR; percentage fall in
pressure/10 ms) is an early index of diaphragmatic fatigue, and it is used as a predictor of
weaning failure. This variable is, traditionally, measured from oesophageal pressure
recordings thus impeding wide clinical use. Diaphragmatic motion can be obtained with
M-mode ultrasonography (US) which allows very accurate measurements of the speed of the
contraction and relaxation.
OBJECTIVES. The purpose of our study was to investigate whether M-mode US could
provide a means of direct estimation of the diaphragmatic MRR rather than attempting to
quantify the rate of diaphragmatic relaxation from measurements of the oesophageal
pressure.
METHODS. MRR was calculated in patients who underwent a T-piece trial from
oesophageal pressure waveforms by dividing dPoes/dt by Poes (fig.MRR-Poes). The
assumed sonographic equivalent of MRR (MRR-US) was calculated from the M-mode
diaphragmatic excursion which comprises contraction and relaxation. The slope of the
initial-steepest part the diaphragmatic relaxation was taken into account. The sonographic
equivalent of the MRR was defined as the slope of diaphragmatic relaxation (cm/s) divided
by the total distance (cm) run by the diaphragm during inspiration (fig.MRR-US). This way
the sonographic MRR is expressed in the same units (sec-1) as the MRR obtained by the
Poes. In each patient studied, three simultaneous sequences of five consequent breaths were
analyzed and compared for MRR- Poes and MRR-US. Statistics were performed using the
SPSS statistical package.

University of Milan Bicocca, Department of Health Science, Monza, Italy, 2San Gerardo
Hospital, Department of Emergency Medicine, Monza, Italy
INTRODUCTION. Correlation between inspiratory patient effort and Electrical Activity
(EA) of the Diaphragm is well known (1). A linear, but heterogeneous, correlation between
neck muscles EA and static inspiratory effort was also previously described (2), suggesting a
patient-based pattern of accessory muscles recruitment.
OBJECTIVES. To verify if tacking into account EA arising from all inspiratory muscles
might provide a better physiological monitoring of muscular activity in dynamic conditions
than diaphragm alone.
METHODS. Seven ICU patients on assisted mechanical ventilation were studied in three
consecutive phases lasting 30 min: baseline conditions (clinical ventilatory setting) and after
a reduction and an increase of the pressure support level. sEMG of the Diaphragm (called
‘‘Costmar’’), Intercostal, Sternocleid Mastoid and Rectus Abdominis were simultaneously
recorded with a dedicated device (Dipha 16, Inbiolab, Groningen). A nasogastric tube
equipped with electrodes for EAdi detection and with a balloon for esophageal pressure
(Pes) was positioned. The described waveforms were simultaneously recorded and respiratory cycles 30 s apart were sampled and analysed offline. Muscle pressure (Pmusc) was
computed instant-by-instant as the difference between Pes and the chest wall elastic recoil
curve, both as peak and as average over the respiratory cycle. Samples of respiratory cycles
were aggregated according to percentiles of Pmusc of each patient. A Signal to Noise Ratio
(SNR) analysis was performed for every sEMG trace and patients with a sEMG SNR \ 1
were excluded.
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RESULTS. One patient was excluded due to low SNR. Progressive reduction of support
level resulted in a global, statistically significant increase in EAdi, Pmusc and Costmar
sEMG signal (p \ 0.001). In each patient Peak Pmusc well correlated with Peak Costmar
and Sum of Inspiratory Muscles (Costmar, Intercostal and Sternocleid Mastoid) sEMG
signals. sEMG of the diaphragm was well correlated with EAdi (R2 0.59). Among the
different sEMG signals the Sum of Inspiratory Muscles showed better (albeit not significantly) correlation with Pmusc than Costmar signal (Mean R2 0,528 ± 0,268 vs
0,465 ± 0,320, Fig. 1).
CONCLUSIONS. Monitoring sEMG of inspiratory muscle groups is feasible and provides
a physiological signal that reflects patient’s inspiratory effort during assisted mechanical
ventilation.
REFERENCES. (1) Bellani G. et al. Crit Care Med. 2013;41(6):1483-91. (2) Yokoba M
et al. Respir Physiol Neurobiol. 2003;137:51-60.

ready for weaning by fulfilling readiness criteria were placed on a T- piece with high flow
oxygen. During SBT each patient was closely monitored and IAP was measured via the
urinary bladder at 15 min (IAP1), 30 min (IAP2), 60 min (IAP3) and 120 min (IAP4).
Patients who showed any signs of failure of SBT were re- placed on ventilatory support and
patients who passed the SBT were extubated. Patients who were extubated were monitored
for 24 h and those who were reintubated for any reason were recorded.
RESULTS. The mean Intra-abdominal pressure was higher at all times in patients who failed
SBT compared to those who successfully passed the SBT and were extubate. (IAP1 6.9
versus 8.9 p \ 0.005, IAP2 11.2 versus 6.1 p \ 0.005, IAP3 5.4 versus 10.5 p \ 0.005, IAP4
4.7 versus 10.6 p \ 0.005). Patients who were reintubated in the first 24 h after initially
passing the SBT had a higher mean IAP during SBT at all times compared to those who were
not reintubated in the first 24 h. ROC analysis showed a cut off values for Intrabdominal
pressure readings in detecting failure of SBT. (IAP1 6.5 cmH2O sensitivity 0.75, IAP2
7.5 cmH2O sensitivity 0.95, IAP3 7.5 cmH2O sensitivity 0.95, IAP4 6.5 sensitivity 1.0).
CONCLUSIONS. Increased measurements of IAP during SBT can serve as a sign for
failure of SBT.
REFERENCE(S). 1-Moss M, Wellman A, Cotsonis GA: An appraisal of multivariable
logistic models in the pulmonary and critical care literature. Chest 2003, 123:923-928 2Pelosi P et al. Chest wall mechanics and abdominal pressure during general anaesthesia in
normal and obese individuals and in acute lung injury. Curr Opin Crit Care. 2011
Feb;17(1):72-9. doi: 10.1097/MCC.0b013e3283427213. 3-Moss M, Wellman A, Cotsonis
GA: An appraisal of multivariable logistic models in the pulmonary and critical care literature. Chest 2003, 123:923-928. 4-1. Fletcher SJ: The effect of prone ventilation on intraabdominal pressure. Clin Intensive Care 2008, 17:109-112.
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CONTINUOUS MONITORING OF PATIENT-VENTILATOR INTERACTION IN
ICU PATIENTS UNDERGOING PROLONGED MECHANICAL VENTILATION
F. Mojoli1,2, S. Bianzina1, F. Torriglia1, L. Viola1, I.M. Bianchi1, A. Orlando1, M. Pozzi2,
A. Braschi1,2
1

University of Pavia, Section of Anesthesia, Intensive Care and Pain Therapy, Pavia, Italy,
Fondazione IRCCS Policlinico San Matteo, Anesthesia and Intensive Care Division I,
Emergency Dpt, Pavia, Italy
INTRODUCTION. Patient-ventilator asynchrony is a challenging problem during
mechanical ventilation, potentially leading to worsening of gas exchanges and damage of
respiratory muscles and finally resulting in difficult weaning.
OBJECTIVES. To assess breath by breath 24/24 h patient-ventilator interaction in ICU
patients undergoing prolonged invasive pressure support ventilation (PSV).
METHODS. We analyzed adult patients undergoing assisted mechanical ventilation
(invasive PSV) for any form of acute respiratory failure and expected to remain ventilated
for at least 48 h. Ventilator’s parameters and waveforms were recorded continuously, by
connecting a laptop to the serial port of the mechanical ventilator (G5, Hamilton Medical,
CH) and using a dedicated software (Datalogger, Hamilton Medical, CH). Automatic data
analysis was performed by applying a software developed at our institution (1). This software provided breath by breath detection of both inspiratory (inspiratory delays, ineffective
efforts and autotriggerings) and expiratory (early and late cyclings) asynchronies. Vital
parameters, blood gas analysis and sedation score were also recorded. For all the parameters,
the average values over 2 h were considered.
RESULTS. We evaluated about 130 days (3100 h) of recordings in 12 mechanically
ventilated patients. Asynchronies accounted for 18 ± 10 % of the analyzed time and in
10 % of cases asynchrony time (AT) was greater than 30 %. The most frequent form of
asynchrony was late cycling (52 ± 34 % of AT); the relative contribution of the different
asynchronies to AT is displayed in figure 1. Mechanical inspiratory time was longer
(1229 ± 353 vs. 874 ± 186 ms; p \ 0.0001), while mechanical respiratory rate was lower
(18 ± 6 vs. 21 ± 6; p \ 0.0001) than patient’s one. Ineffective efforts accounted for
12 ± 14 % of patient’s acts. AT was directly correlated with tidal volume (r = 0.29, 95 %
CI 0.24-0.34; p \ 0.0001) and patient’s respiratory rate (r = 0.25, 95 % CI 0.2-0.3;
p \ 0.0001). In deeply sedated patients (Richmond Agitation Sedation Scale \ -3) AT was
higher than in less sedated ones (30 ± 17 % vs. 16 ± 9 %; p \ 0.0001). Both alarms and
setting changes of the mechanical ventilator were not correlated with AT.
CONCLUSIONS. Continuous monitoring demonstrated that, during almost 20 % of time
under patient-triggered mechanical ventilation, the patient and the ventilator were not
synchronized. Late cycling, a usually disregarded asynchrony, accounted for more than
50 % of total asynchrony time. High ventilator tidal volumes, high patient respiratory rates
and deep sedation facilitated asynchronies. Poor patient-ventilator interaction was not
detected by ventilator alarms and did not lead to changes in ventilator settings by physicians.
REFERENCE(S). 1. F. Mojoli, A. Orlando, I. Currò, M. Pozzi, A. Venti, G. Matrone, G.
Magenes, A. Braschi. Automatic detection of patient-ventilator asynchronies during pressure support ventilation. Intensive Care Medicine 2010; 36 (supplement 2).
2

[Fig. 1]
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RELATIONSHIP BETWEEN RESPIRATORY MUSCLE PRESSURE AND THE
ELECTRICAL ACTIVITY OF THE DIAPHRAGM
A. Rundo1, F. Restuccia1, H. Aguirre-Bermeo1, F. Parrilla1, T. Marafi1, S. Italiano1,
F. Roche-Campo1, J. Mancebo1
1

Hospital de la Santa Crea i Sant Pau, Barcelona, Spain
INTRODUCTION. The electrical activity of the diaphragm (EAdi) can be measured
through the Neurally Adjusted Ventilatory Assist (NAVA) probe. It is still poorly understood the relationship between the EAdi and inspiratory muscle effort.
OBJECTIVES. To analyze the relationship between respiratory muscle pressure (Pmus)
estimated during Proportional Assist Ventilation (PAV) and the EAdi measured with the
NAVA probe.
METHODS. Clinically stable patients during the weaning phase of mechanical ventilation
were studied. They were ventilated in PAV modality with a GAIN of 25, 50 and 75 %. The
EAdi was simultaneously recorded with a NAVA probe. Each level of assistance was
maintained for at least 10 min. Ventilatory variables were continuously recorded with a
laptop connected to the ventilator. The Pmus was calculated as: Pmus (Ppeak PEEP) 9 (100 - % GAIN)/% GAIN. A Pmus value between 5-10 cmH2O was defined as a
physiological range (1).
RESULTS. Nineteen patients were studied. The main results are listed in Table 1. Median
EAdi within the Pmus physiological range was 12 (7-21) lV. In this study 43/57 (75 %)
measures of Pmus were below of 10 cmH2O (5 [4-8] cmH2O) which corresponded to a
median EAdi of 13 (6-21) lV. Fourteen (25 %) measures of Pmus were above of 10 cmH2O
(15 [12-22] cmH2O) which corresponded to a median EAdi of 24 (20-31) lV.
CONCLUSIONS. We found that an increase in the assistance produces a decrease in
muscle effort and EAdi. EAdi values[20 lV were associated with Pmus[10 cmH2O in the
75 % of measures.
REFERENCE(S). 1. Carteaux G, Mancebo J, Mercat A, et al.: Bedside adjustment of
proportional assist ventilation to target a predefined range of respiratory effort. Crit Care
Med 2013; 41:2125-2132
GRANT ACKNOWLEDGMENT. Maquet.
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INTRA-ABDOMINAL PRESSURE MEASUREMENTS DURING SPONTANEOUS
BREATHING TRIAL
M.O. Elghonemi1
1

Cairo University, Critical Care, Cairo, Egypt
INTRODUCTION. There is a well-established interaction between the abdominal and
thoracic compartments. IAP affects respiratory system, lung and chest wall elastance in an
unpredictable way. During Spontaneous breathing trial (SBT), an increased in intraabdominal pressure may be a marker for hindered lung compliance and elevated pressures
and thus can predict failure of SBT.
OBJECTIVES. To assess the role of intra-abdominal pressure measurements in detecting
success or failure during spontaneous breathing trial (SBT) and to study the role of intraabdominal pressure measurements in detecting reintubation after extubation.
METHODS. 40 patients in the Intensive Care Unit of Cairo University diagnosed with
respiratory failure due to COPD who were mechanically ventilated and for whom the first
attempt was made to discontinue mechanical ventilator support. Patients who were found

[Contribution of the different asynchronies to AT]
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DIFFERENCES BETWEEN PARAMETERS OBTAINED FROM ESOPHAGEAL
AND RESPIRATORY MUSCLE PRESSURE
J.M. Serrano Simon1, F. Ruiz Ferron2
Hospital Universitario Reina Sofia, Intensive Care Unit, Cordoba, Spain, 2Complejo
Hospitalario de Jaen, Intensive Care Unit, Jaen, Spain
INTRODUCTION. Esophageal pressure (Peso) is a useful signal in mechanically ventilated patients, however it is difficult in the clinical practice. Probably because it is invasive
and the especial instrument to register. Easier is the measurement of respiratory muscle
pressure (Pmus), if this signals are interchangeable has not been studied enough.
OBJECTIVES. Comparison of clinical variables obtained from Peso and Pmus.
METHODS. We studied a group of mechanically ventilated patients during the weaning
time, with different levels of ventilatory support. Low assistance (CPAP, PS 50 %, IPPV
50 %) and highest assistance (PS100 %, IPPV100 %). Esophageal and airways pressure
(Paw), and airways flow were registered for posterior analysis. Respiratory mechanics were
measured by multiple linear regression. Inspiratory and expiratory time, parameters related
with respiratory effort (delta, PTP) were measured from Peso and Pmus. Pmus was calculated subtracting the passive (Paw,teor) from actual (Paw,a). Paw,teor was calculated using
the equation of motion of the respiratory system (Paw = EV + RV0 + P0). A Bland–
Altman and linear regression analyses were performed.
RESULTS. 10 patients were studied. The mean comparison of the variables did not showed
statistical differences, and the correlations were significant. However the wide agreements
limits were clinically unacceptable.

1

All data
(N = 41)

Ti (s)

Te (s)

PTP
(cmH2O*s)

PTP/min
(cmH2O*s/
min)

Delta P
(cmH2O)

Ers
(cmH2
O/L)

Rrs
(cmH2O/
L/s)

Peepi

Peso

1,14 ±
0,03

1,77 ± 0,79

9,23 ±
17,27

124,06 ±
111,29

8,14 ±
5,61

19,83 ±
16,89

11,39 ±
12,51

2,62 ±
3,48

Pmus
(mean ±
SD)

1,14 ±
0,34

1,79 ±
0,81

9,47 ±
14,03

147,76 ±
110,75

9,12 ±
6,27

23,40 ±
12,44

11,65 ±
7,97

2,35 ±
2,96

R

0,95

0,98

0,92

0,87

0,72

0,75

0,80

0,96

Bias

0,02

0,01

0,23

23,69

0,98

3,56

0,26

-0,26

-0,22
0,22

-0,24
0,28

-13,32
13,80

-108,90
156,30

-7,94
9,91

-18,74
25,87

-15,08
15,06

-2,23
1,69

(mean ±
SD)

(means
differences)
2SD (limits of
agreement)

CONCLUSIONS. Prophylactic NIV was increasingly used after extubation. This study
suggests that applying prophylactic NIV to the patients identified with a weak cough
strength at extubation could reduce the risk of extubation failure without increasing the total
duration of mechanical ventilation.
REFERENCE: 1. Beuret P. Interest of an objective evaluation of cough during weaning
from mechanical ventilation. Intensive Care Med 2009; 35: 1090-1093.
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THE USE OF INDIRECT CALORIMETER PARAMETERS TO OPTIMIZE
RESPIRATORY SUPPORT AND WEANING FROM MECHANICAL
VENTILATION IN STROKE PATIENTS
S. Beeharry1, A. Butrov1, M.V. Petrova1, M. Storchai1
1

RPFU, Anesthesiology and Intensive Care, Moscow, Russian Federation
INTRODUCTION. Stroke is the third leading cause of death in the world, approximately
800,000 people suffer a stroke yearly and three-quarters of all strokes occur in people over
the age of 65. Mechanical ventilation is sometimes necessary during treatment of acute
stroke. Prognosis in severe stroke patients requiring mechanical ventilation remains poor.
Success in weaning from mechanical ventilation stays a challenging problem.
OBJECTIVES. To identify changes in parameters of indirect calorimeter while weaning
from mechanical ventilation and to optimize respiratory support
METHODS. 21 patients suffering from stroke (14 women and 7 men with an average age of
72.4 ± 5.2) were randomly selected, from mid of 2013 to 2014 on Mechanical ventilation
were studied. Engstrom Carestation Indirect Calorimeter’s gas analyser (E-COVX) was
used to measure the changes in oxygen consumption (VO2) carbon dioxide production
(VCO2) on different modes of mechanical ventilation: stepwise reduction of mandatory
breaths in Bi-level mode (from 12 to 6) with Pressure support of 16 mm H2O, followed by
continuous positive airway pressure (CPAP) mode with decreasing a Pressure support from
16 to 8 mm H2O was used as weaning method. Weaning procedure lasted 16-24 h with
changes in parameters every 2-3 h.
RESULTS. The VO2 and VCO2 of patients in Bi-level mode were of 230 ± 34 ml/min and
158 ± 28 ml/min respectively. While weaning, there was a slight increase in the VO2 to
248 ± 32 (7.8 %) and significant increase in VCO2 to 181 ± 32 (14.6 %) that occurred
gradually with a decrease in pressure support. 14 out of 21 patients were successfully weaned
during the study, 4 patients were weaned but still needed further mechanical ventilation and 3
patients could not be weaned at all. The VO2 and VCO2 of these patients increased in the early
phase of weaning but then rapidly decreased which prompted for increase in Psupp.
CONCLUSIONS. Changes in VO2 and VCO2 during weaning may be used to understand the
metabolic changes occurring in the organism. Increased production of carbon dioxide shows
that there is an increase in energy production and consumption due to increased respiratory
muscle work. The parameters may be used to to optimize respiratory support in these patient.

[Table 1. Variables. Esophageal vs muscle pressure]
Ti: inspiratory time. Te: Expiratory time. PTP: Pressure–time product. Ers: Total elastance respiratory system. Rrs: Total resistance respiratory system. Peepi: Intrinsic Peep.
CONCLUSIONS. Isolated parameters obtained from respiratory muscle pressure can not be
representatives from esophageal pressure. But changes in pmus may be useful to assess the
level of ventilatory assistance.
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ANALYSIS OF THE SIMILARITY BETWEEN ESOPHAGEAL AND
RESPIRATORY MUSCLE PRESSURE
F. Ruiz Ferron1, J.M. Serrano Simon2
1

0114
DETECTION AND ASSISTANCE OF WEAK COUGH AT EXTUBATION:
IMPACT ON OUTCOME
P. Beuret1, C. Roux1, N. Pelletier1, J.-C. Chakarian1, B. Philippon-Jouve1, X. Fabre1,
M. Kaaki1
1

Centre Hospitalier, Intensive Care Unit, Roanne, France
INTRODUCTION : Previous studies have shown that a weak cough strength is a strong
predictor of extubation failure.
OBJECTIVES. This before-after study aimed to evaluate the impact on extubation outcome of identifying weak cough at extubation by the measure of peak cough expiratory flow
(PCEF) and assisting these patients with prophylactic noninvasive ventilation (NIV).
METHODS. The PCEF was measured with an electronic flowmeter, the Piko-1 (Ferraris
Respiratory, Hertford, UK) by the respiratory therapist before extubation for the patients
mechanically ventilated for more than 24 h and who passed successfully a spontaneous
breathing trial of 30 min of pressure support at 8 cmH2O. The patients where then extubated
irrespective of the value of PCEF. We compared two cohort of patients: a historical cohort
of 141 patients in 2005-2006, where the physician was blinded to the value of PCEF
(blinded cohort) and no prophylactic NIV was applied [1], and an open cohort of 151
patients in 2012-2013, where prophylactic NIV was applied to the patients identified by the
previous study at risk of extubation failure: PCEF \ 35 l/min or inability to cough at order
[1]. In the two groups rescue NIV was used if patients developed post-extubation respiratory
failure. Extubation failure was defined by the need of reintubation within 48 h following
extubation.
RESULTS. The two cohort were similar regarding age, SAPS II at admission, incidence of
underlying chronic cardiac or respiratory disease and duration of mechanical ventilation
before extubation. Prophylactic NIV was effectively applied to 71 % of patients identified at
risk of extubation failure. The outcome of extubation is detailed in the following table,
according to the cough strength:

0,88 ± 0,16/
0,38 ± 0,16

0,87 ± 0,14/
0,76 ± 0,33

0,79 ± 0,25/
1,18 ± 0,52

(A)Cross-correlation, R(Lag0)/
Rmax(Lag)

0,62 ± 0,33/0,69 ± 0,29 (Lag -1.87)
0,78 ± 0,19/
0,35 ± 0,12

(B)Cross-correlation, R(Lag0)/
Rmax(Lag)

0,38 ± 0,31/0,45 (Lag -20)

13.2 ± 15.6 days 14.2 ± 16.9 days 0.678

(C)Maximum Coherence PesoPmus/Hz

0,98 ± 0,06/
0,41 ± 0,19**

n = 55

(C)Cross-correlation, R(Lag0)/
Rmax(Lag)

0,83 ± 0,18 (Lag 0)/0,87 ± 0,15 (Lag -0.4)

(D)Maximum Coherence PesoPmus/Hz

0,98 ± 0,01/
0,45 ± 0,21**

(D)Cross-correlation, R(Lag0)/
Rmax(Lag)

0,94 ± 0,02/0,96 ± 0,01(Lag -1,62)

Open cohort

n = 86

n = 100

Prophylactic NIV

0(0 %)

18(18 %)

\0.0001

Extubation failure

3(3 %)

5(5 %)

0.726

Total duration of ventilatory
assistance

p

n = 51

Prophylactic NIV

0(0 %)

36(71 %)

0.0002

Extubation failure

11(20 %)

3(6 %)

0.043

Total duration of ventilatory
assistance

23.6 ± 20.4 days 19.9 ± 17 days

[Extubation outcome]

Fundamental wave Second Harmonic Third Harmonic
(A)Maximum Coherence PesoPmus/Hz

(B)Maximum Coherence PesoPmus/Hz

Blinded cohort
PCEF [ 35 l/min

PCEF £ 35 l/min or inability
to cough at order

Complejo Hospitalario de Jaen, Intensive Care Unit, Jaen, Spain, 2Hospital Universitario
Reina Sofia, Cordoba, Spain
INTRODUCTION. Some factors as, difficulties in measurements of respiratory mechanics,
inercy and noisy produce differences between esophageal pressure (Peso) and respiratory
muscle pressure (Pmus). However if the shape of respiratory muscle pressure can be useful
during mechanical ventilation has not been studied enough.
OBJECTIVES. We studied the similarity between Pmus and Peso in frequency domain
with coherence function and time domain with cross-correlations.
METHODS. Esophageal, airways pressure (Paw) and respiratory flow were registered in 10
patients on mechanical ventilation at different levels of respiratory assistance, from minimal
to almost complete support (CPAP, PS50, PS100, IPPV50, IPPV100). Respiratory
mechanics were measured by multiple linear regression. Pmus was calculated subtracting
the passive (Paw,teor) from actual (Paw,a). Paw,teor was calculated using the equation of
motion of the respiratory system (Paw = EV + RV0 + P0). Signals were registered for
4096 s, sampling 100 Hz and windowing (Hanning) before used the fast Fourier transform.
Power spectra was used to define the harmonics amplitude and frequency. Spectrum comparison with the magnitude squared coherence (MSC) using the minimum variance
distortionless response (MVDR) method. MSC was measured at the harmonics frequency.
The coefficient of cross-correlations at time lag = 0, between Peso and Pmus was calculated. Results as mean ± SD or median (25-75 %), and were compared using Mann–
Whitney test. *p \ 0,05; **p \ 0,001.
RESULTS. The spectrum frequency and amplitude was higher in pmus than peso 2 ± 1.8
vs 1.6 ± 0.6 Hz and 7.2 vs 21.210^3 cmH2O^2. The complete signals were described by 3
harmonics, comparing Peso with Pmus his energy distribution were different (5.0,2.0,0.3 vs
14.2*,3.9*, 0.4 103cmH22). MSC and cross-correlation improve at higher levels of respiratory effort (CPAP, low PS and IPPV), MSC 0.78 vs 0.98**; 0.85 vs 0.93*; 0.74 vs 0.89;
and the cross-correlations in lag0, 0.38 vs 0.94**.

0.317

0,85 ± 0,14/
0,70 ± 0,26

0,89 ± 0,2/
0,82 ± 0,38*

0,93 ± 0,09/
0,90 ± 0,42*

0,74 ± 0,29/
1,12 ± 0,44

0,84 ± 0,02/
1,23 ± 0,88

0,89 ± 0,13/
1,36 ± 0,65

(A): All Data. (B): Maximum support. (C): Minimum support. (D): Without support (CPAP)

[Table 1. Coherence and Cross correlation Peso vs Pmus]
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CONCLUSIONS. The respiratory muscle pressure calculated with this model, shown a
weak relationship with the esophageal pressure measured, but this improve with higher
respiratory effort.

upper incisor and midtrachea (IT) were correlated with height both in children (IT
[cm] = 2.531 + 0.109 * height [cm]) and adults (IT [cm] = 0.167 + 0.127 * height [cm]),
which shows that they differ from the western standard (length of tube [cm] = 5 + 0.1 *
height [cm]).
CONCLUSIONS. In adults and children, the length from the incisor to the midtrachea was
significantly different when compared with western standards. Therefore, re-evaluation of
the proper and precise depth of endotracheal tube in Koreans should be considered.

0119
PREVALENCE OF WORK OF BREATHING DURING INVASIVE MECHANICAL
VENTILATION
F.J. Garcia Rodriguez1, A.M. Poullet Brea2, C. Salazar Ramı́rez3, A. Robles4,
J.A. Benı́tez Lozano5
1

[Figure 1. Power spectral density and Coherence.]
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EVALUATION OF INTEGRATED WEANING INDEX PREDICTIVITY FOR
SUCCESSFUL WEANING IN MECHANICALLY VENTILATED PATIENTS
E.G. Hassanein1, M.M. Shaheen1, A.H. Kassem1, H.M. Ghonym2
1

Alexandria University, Faculty of Medicine, Department of Chest Diseases, Alexandria,
Egypt, 2Alexandria University Main Hospital, Alexandria, Egypt
INTRODUCTION. Weaning failure is commonly multifactorial in origin; making one
index assessing a single function is unreliable. This has inspired many integrative indices
like CROP and occlusion pressure with respiratory frequency to tidal volume product
indices. The latest introduced was the integrative weaning index(1) which is the product of
static respiratory compliance and arterial oxygen saturation divided by the respiratory frequency to tidal volume ratio, is showing promising results. Yet, it used static respiratory
compliance in non-sedated patient and measured the respiratory frequency to tidal volume
ratio with the standard method that is far from our usual clinical practice of weaning with
the pressure support ventilation.
OBJECTIVE. The aim of the study is to evaluate the integrative weaning index with some
modifications that make its measurement and calculation more applicable in the clinical
practice and even with greater accuracy (naming it the integrated weaning index).
METHODS. The present study was conducted on forty patients who were invasively
ventilated due to acute respiratory failure for more than 24 h and were decided for weaning
from mechanical ventilation. Static respiratory compliance was measured before stopping
the sedation of the patient in the semi-sitting position on volume assisted controlled mode.
After the patient had become fully awake, the mode was switched to pressure support
ventilation and during that the respiratory frequency, spontaneous exhaled tidal volume and
occlusion pressures at 100 ms were recorded. An arterial blood gasometry was done while
patient was on fractional oxygen of 0.35. Patients who passed a spontaneous breathing trial
and were extubated were included in the study and were followed for the subsequent 48 h
for deciding whether weaning was successful or not. Statistical analysis was done comparing either a single index or an integrated one to evaluate the predictivity for successful
weaning.
RESULTS. Integrated weaning index has shown the highest diagnostic accuracy for prediction of weaning success with no significant difference from other weaning indices. The
positive and negative likelihood ratios were 3.6 and 0.25 respectively.
CONCLUSION. Integrated weaning index can be an accurate and applicable tool to decide
patients to undergo a weaning trial. Frequency to tidal volume ratio on pressure support
ventilation cut-off value is much lower than the known 105 value and needs more evaluation
with regards predictive accuracy. Static respiratory compliance may be a predictor for late
resumption of ventilator support and intensive care unit readmission.
REFERENCES. Nemer SN, Barbas CV, Caldeira JB, Cárias TC, Santos RG, Almeida LC,
et al. A new integrative weaning index of discontinuation from mechanical ventilation. Crit
Care. 2009;13:R152. doi: 10.1186/cc8051.
GRANT ACKNOWLEDGEMENTS: Alexandria University Main Hospital, Chest Diseases department.
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EVALUATION OF AIRWAY LENGTH OF KOREANS FOR OROFACIAL
SURGERY USING A FIBEROPTIC BRONCHOSCOPE
W.H. Lee1
1

Chungnam National University Hospital, Anesthesiology and Pain Medicine, Daejeon,
Republic of Korea
INTRODUCTION. Knowledge regarding normal upper airway anatomy is essential for
airway management in ICU mechanical ventilation and is required to prevent malpositioning of endotracheal tubes. Patients who receive the orofacial surgery are sometimes
needed postoperative mechanical ventilatory support.
OBJECTIVES. We evaluated the length of the upper airway in Korean children and adults
who had no abnormality of the upper airway using a fiberoptic bronchoscope.
METHODS. Eighty seven patients aged 5 to 81 years undergoing noninvasive elective
orofacial surgery were included in this study. After induction of anesthesia was complete,
we measured the distance from the upper incisor to various components of the upper airway
by fiberoptic bronchoscopy. The experimental procedures were performed in accordance
with the research guideline of the Korean Academy of Medical science.
RESULTS. In adults, the mean length between the upper incisor and midtrachea was found
to be 21.8 ± 1.8 cm in males and 19.9 ± 1.3 cm in females, while the mean length of the
trachea was 10.1 ± 1.3 cm in males and 10.3 ± 1.6 cm in females. The length between the

Hospital Costa del Sol, Intensive Care Unit, Marbella, Spain, 2Hospital Regional
Universitario de Málaga-Carlos Haya, Intensive Care Unit, Málaga, Spain, 3Hospital
Regional de Málaga-Virgen de la Victoria, Intensive Care Unit, Málaga, Spain, 4Hospital
Regional Universitario de Málaga-Carlos Haya, Málaga, Spain, 5Hospital Quiron Málaga,
Málaga, Spain
INTRODUCTION. Studies on inspiratory asynchrony show that inspiratory asynchrony is
related to a high patient work in breathing and difficulty in weaning. In addition, expiratory
asynchrony, not only causes discomfort to patients but costs them unnecessary inspiratory
and expiratory work as well.
OBJECTIVES. To establish which is the prevalence of work of breathing in patients who
are in mechanical ventilation in ICU of a third level and a first level hospital.
METHODS. We studied all mechanically ventilated patients with a Draeger ventilator for
C24 h or with respiratory disease that presumably lead to [24 h of mechanical ventilation
during 1 day. 17 patients were included: 13 from 3rd level hospital and 4 from 1st level
hospital. We connected a laptop to the output of ventilator and recorded airway pressure,
volume and flow at 125 Hz. We performed in all cases a end-inspiratory pause and a endexpiratory pause for measuring compliance and total PEEP. Compliance was estimated
according to this formula:
CRS = Vt/(Pplat - PEEPt)
We assumed that average half of tidal volume was paralyzed in all cases and that relationship between elastic pressure and volume was lineal in this area. The time constant (s)
was determined for this zone (inverse of linear regression slope of the flow-volume loop).
The resistance was calculated from the equation
Crs*Rrs = s.
Muscular effort was estimated by this equation in all breaths:
Pmusc = Paw-(Rrs 9 V0 ) - (V/Crs) - Pex (Pex = PEEPt-PEEPextr) (V0 = flow)
We calculated work of breathing index and pressure–time product:
Fi
Wpat = $vt
0 (-Pmusc)dV PTPpmusc = ($Ii Pmusc)RR
We analyzed inspiratory and expiratory asynchronies.
RESULTS. 9 patients was in pressure-support ventilation (PSV) and 8 was in controlled
ventilation (6 in volume-controlled ventilation- 3 of them with autoflow- and 2 in biphasic
positive airway pressure- BiPAP -with high respiratory frequency).
Three volume-controlled patients had moderate spontaneous muscular activity but three
hadn’t it. All patients in BiPAP or PSV had muscle activity: 3 patients in PSV had exhausting
muscle activity (PTPT de 366.8, 407.5 and 867,6 cm/min) and 2 on PSV and 1 on BiPAP had
suboptimal one(47, 78 and 98 cm/min).The tidal volume average in PSV was 8,5 ml/kg
(ideal body weight) and 7,8 ml/kg in controlled ventilation. Asynchronies was more
important in patients in controlled-volume ventilation (4 of 8) than PSV patients (2 of 9).
CONCLUSIONS. Patient-ventilator asynchrony in controlled-volume ventilated patients and
exhausting or suboptimal effort in pressure-support ventilated patients are very frequent. We
believe we need to estimate in a easy way the work of breathing during any kind of invasive
ventilation. A carefully monitoring of pressure, flow and volume is useful to detect asynchrony.
REFERENCE(S). Yamada et al. Analysis of the mechanisms of expiratory asynchrony in
pressure support ventilation:a mathematical approach. J Appl Physiol. 2000; 88:2143-2150.
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ANALYSIS OF CONTRIBUTING FACTORS ASSOCIATED TO RELATED
PATIENTS SAFETY INCIDENTS IN INTENSIVE CARE MEDICINE
M.C. Martin1, P. Merino2, G. Sirgo3, J. Alvarez4, I. Gutierrez5, B. Obon6, SYREC Group
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Investigación Sanitaria Pere Virgili, Universidad Rovira i Virgili, Intensive Care Unit,
Tarragona, Spain, 4Hospital Universitario de Fuenlabrada, Madrid, Spain, 5Hospital Clı́nico
Universitario., Intensive Care Unit, Zaragoza, Spain, 6Hospital Clı́nico Universitario,
Servicio de Medicina Preventiva y Salud Pública, Zaragoza, Spain
INTRODUCTION. High-risk organisations have adopted a systems approach to safety
management, which recognises the fundamental role of the contributing factors in the
genesis of adverse events (AE).
OBJECTIVES. To explore contributing factors (CF) associated to related critical patients
safety incidents.
METHODS. This is a SYREC (from an acronym for the Spanish title ‘Safety and Risk in
Critical Patients) study pos hoc analysis. Observational, prospective, 24-h cross-sectional
study with self-reporting. Seventy-nine intensive care units at 76 hospitals. The CF were
classified into 8 groups: individual factors, team and social factors, communication factors,
task related factors, equipment and supplies factors, working conditions related factors,
patients factors and, finally, education and training factors. The incidents were classified into
11 classes. The severity of the incident was analysed adjusting the medication error classification from Ruı́z-Jarabo group.
RESULTS. 1017 patients were included in the study; 591 (58 %) were affected by one or
more incidents. Of the 1424 valid incidents, 943 (66 %) were no-harm events NHEs and 481
(34 %) were AEs A total 2965 CF were reported. Of these, 1729 were associated to near
miss and 1236 were associated to adverse events. The CF more frequently reported were
patients factors. Individual factors were reported more frequently in near miss and task
related factors in adverse events. CF were reported in all classes of incidents. Most CF were
reported in the incidents classified as less serious although patients factors were associated
to serious incidents. Individual factors mainly were considered avoidable categories and
patients factors as unavoidable.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
CONCLUSIONS. Patient factors, the most frequents, were associated to more severe and
unavoidable incidents. By contrast, individual factors were associated to less severe and
avoidable incidents. CF were reported most frequently associated to near miss. The identification of CF should be followed by the implementation of improvement actions
REFERENCE(S). Merino P, Álvarez J, Cruz Martı́n M, Alonso Á, Gutiérrez I; SYREC
Study Investigators. Adverse events in Spanish intensive care units: the SYREC study. Int J
Qual Health Care. 2012;24:105-13. Lawton R, McEachan RRC, Giles SJ, Sirriyeh R, Watt
IS, Wright J. Development of an evidence-based framework of factors contributing to
patient safety incidents in hospital setting: a systematic review. BMJ Qual Saf. 2012;
21:369-80
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PROCEDURAL AND EDUCATIONAL INTERVENTIONS TO REDUCE
VENTILATOR-ASSOCIATED PNEUMONIA RATE: PRELIMINARY RESULTS
OF A NATIONAL REGISTRATION PROGRAM
P.A. Reper1,2, D. Dicker1, M. Laurent1, P. Damas3,4, E. Van Gastel1, L. Huyghens4,5,
G. Haelterman1
1

Belgian Public Health Organization, Brussels, Belgium, 2Brugmann University Hospital,
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Belgium, 4Belgian Public Health Organization, College of Belgian Intensivists, Brussels,
Belgium, 5University Hospital UZ Brussel, Critical Care, Brussels, Belgium
BACKGROUND. Belgian Public Health Organization is concerned with rates of hospital
acquired infections like ventilator-associated pneumonia (VAP) or central line-associated
blood stream infection (CLA-BSI). Implementing best practice guidelines for these nosocomial infections VAP and CLA-BSI has variable success in the literature. This
retrospective study was undertaken to see whether implementation of the evidence based
practices as a bundle would influence compliance and reduce the rates of VAP without
necessary resorting to more expensive interventions such as subglottic endotracheal (ET)
tube suctioning or for example silver-impregnated ET tubes. We utilized easily collectable
data to rapidly assess whether interventions already in place were effectively successfully
applied. This avoided cumbersome data collection and review.
METHODS. Retrospective data review using National Healthcare Safety Network
benchmarks. Compliance rates and VAP ratios were compared using z tests with P values \ 0.05 considered statistically significant. This data review attempted to examine the
impact of education campaigns, staff meetings, in-services, physician checklist, nurse
checklist, charge nurse checklist implementation, systematic VAP bundle application and
systematic protocols for oral care and sedation protocols. Additionally, VAP ratio could be
registered by the participating centers but not always transmitted to the public ministry.
RESULTS. A total out of 76 of the 120 acute hospitals participated actively in this database.
At the time of the analysis, the registry included a total of 10361 ventilated patients who
were admitted to one of the 76 hospitals between February 2012 and 31 December 2012.
The general compliance for VAP bundle raised from February to December 2012
(P \ 0.001).
The incidence rate of VAP went from 21 occurrences/1000 vent days in February to 12
occurrences/1000 vent days in December 2012 (P \ 0.001).
CONCLUSIONS. Efforts to improve physician, patient, and staff education, and checklist
implementation resulted in an increase compliance for VAP bundle, a local reflection on
specific practices like oral care and sedation protocols in ICU and in a decrease in VAP
ratio. This study confirms the applicability of best practice guidelines and suggests a benefit
to the use of checklists proposed by Health Organization. We utilize a practical approach for
examining the success of these changes.
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ISKS ASSOCIATED WITH PERIPHERALLY INSERTED CENTRAL CATHETERS
(PICC) IN ADULT PATIENTS
K. Krishnareddy1, R. Varghese1, V. Redona1, A. Khwaja1
1

Sheikh Khalifa Medical City, Abu Dhabi, United Arab Emirates
Peripherally Inserted Central Catheters are increasingly used both in the ICU and non-ICU
setting and in many cases is used as an alternative to central venous catheters. They are
commonly inserted for patients who have difficult or poor peripheral venous access, those
requiring long term parenteral nutrition and for chemotherapy. The reported incidence of
PICC line associated infection is 4.5-7.3 % and deep vein thrombosis 8.4 % (1,2). However
risks associated with PICC lines are often underestimated especially in the adult population.
AIM. To assess risks associated with PICC lines in our Institute.
METHODS. A retrospective review of all PICC lines inserted in our facility was performed
over a 2-year period (2011-2012). A total of 701 PICC lines were inserted during this
period, of which 90 % were inserted by interventional radiologist and 10 % by trained
physicians. All PICC lines were inserted under ultrasound guidance.
RESULTS. Indication for insertion of PICC line is shown in

Basilic vein was commonly used for cannulation in 77.7 % of patients, cephalic vein in
21 % and 10.9 % in other sites (brachial, IJV and femoral). In total complications occurred
in 35.2 % (N = 247) of the patients. PICC line associated blood stream infections was the
most common complication accounting for 42.5 % and 15.8/1000 catheter days, blockage/
malfunction occurred in 19 %, malposition occurred in 18.2 %, deep vein thrombosis in
6.8 % and other complications 12.9 % (non-sustained broad complex tachycardia-1,
retention of guidewire-1, accidental removal-4, leakage from site-22, superficial thrombophlebitis-4. Malposition was common for PICC lines inserted by non-interventional
radiologist. Infections related to PICC lines occurred at an average of 17.1 days. Gramnegative pathogens were responsible for 68 % of infections, gram positive for 19 % and
yeast for 13 % of infections. PICC line associated infections decreased from 15.75/1000
catheter days in 2011 to 9.9/1000 catheter days in 2012.
CONCLUSIONS. In our setting, PICC lines are associated with a very high incidence of
complications particularly infection related complications.
REFERENCE(S). 1. Al-Tawfiq JA, Abed MS, Memish ZA. Peripherally inserted central
catheter blood stream infection surveillance rates in acute care settings in Saudi Arabia. Ann
Saudi Med 2012;32(2):169-73. 2. Wilson TJ, Stetler WR Jr, Fletcher TS. Comparison of
catheter related large vein thrombosis in centrally inserted versus peripherally inserted
central catheters in neurosurgical intensive care unit. Clinic Neurol Neurosurg 2013;115(7):
879-82.
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AN EFFICIENT SURVEILLANCE SYSTEM USING THE NEW CDC’S
DEFINITIONS FOR COMPLICATIONS OF MECHANICAL VENTILATION IN
A PEDIATRIC INTENSIVE CARE UNIT
S. Thammasitboon1, S. Phongjitsiri1, J. Cossbu1, C. Kennedy1, J. Starke1, J. Graf1
1
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INTRODUCTION. The CDC’s proposed an alternate surveillance paradigm for patients
receiving mechanical ventilation, moving from the current standard of ventilator-associated
pneumonia to broader complications in general. These new surveillance definitions were
designed to enable objective measures and efficient processes, so as to facilitate quality
improvement initiatives, improve patient care and enhance standardized benchmark
comparisons.
OBJECTIVES. To evaluate the new CDC’s surveillance definitions for complications of
mechanical ventilation in terms of their objectivity, ease of electronic surveillance and
clinical predictability in a pediatric intensive care unit.
METHODS. We retrospectively identified patients meeting definition criteria for VAC by
querying our locally developed decision support database (Invigilance) over 1-year period.
The criteria included an increase in either PEEP or FiO2 lasting more than 48 h in patients
receiving mechanical ventilation. All VAC cases were then assessed for infection-related
ventilator-associated complication (IVAC), probable and possible pneumonia. A subset of
patients with VAC were reviewed to determine possible etiologies. We compared ventilator,
ICU and hospital days and hospital mortality of all groups.
RESULTS. The operational definition of VAC allowed an automated screening of a large
database (606 patients, 3,787 ventilator days). With a single query that executed in less than
one minute, a span of 12 months of PICU data were screened for VAC. One of our
investigators spent 20 h performing manual review of the patients identified by Invigilance.
Based on the manual review, we determined that automated screening resulted in a sensitivity of 84.1 %, specificity of 86.4 %, with an overall accuracy of 86.1 %. Of total 606
patients, 14.5 % had VAC (20.9/1,000 ventilator days), and 8.1 % had IVAC (12.9/1,000
ventilator days). The patients with IVAC were classified into probable pneumonia (55 %,
7.1/1,000 ventilator days), possible pneumonia (28.6 %, 3.7/1,000 ventilator days) and
undetermined infection (16.3 %, 2.1/1,000 ventilator days). A large portion (44 %) of VAC
cases were from other non-infectious etiologies (e.g. atelectasis, pulmonary edema, shock,
etc.).
Patients who developed VAC had significantly worse outcomes compared to non-VAC
group (see Table). Multivariate logistic regression identified VAC as an independent predictor of hospital mortality (OR 3.13, 95 % CI: 1.63, 6.15). Independent risk factors for
VAC included chronic respiratory disease, immunocompromised status and tracheostomydependence. There were no differences in mortality rates within VAC subgroups (i.e., VAC
with or without pneumonia).
CONCLUSIONS. The proposed definitions for VAC and other associated complications
are highly objective, amenable to automated surveillance and good predictors of outcomes.
It is imperative that the focus of surveillance shifts from pneumonia to broader complications in general.
Outcome

VAC

ICU days (median, IQR)

27(14,50) 6 (4,1)

Non-VAC P-value* RR (95 % CI)

Hospital days (median, IQR)

42(24,72) 13 (8, 24) \0.0001

\0.0001

Ventilator days (median, IQR) 23(11,40) 5 (3, 8)

\0.0001

Prolonged ventilator day
(C7 days), n (%)

81(92)

176 (34)

\0.0001

2.71 (2.37,
3.10)

30-day mortality, n (%)

12 (13.6)

35 (6.8)

0.032

2.02 (1.09,
3.73)

Hospital mortality, n (%)

17 (19.3)

36 (6.9)

0.0007

2.78 (1.64,
4.72)

[: Comparison of Clinical Outcomes (VAC vs. Non-VAC]
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THE IMPACT OF ENVIRONMENTAL NOISE IN AN INTENSIVE CARE UNIT. IT
IS POSSIBLE A CHANGE?
M.-V. de la Torre-Prados1, P. Lara-Dominguez1, J. Perez-Vacas1, B. Ruı́z-Gómez1,
C. Trujillano-Fernández1, J.-A. Lara-Muñoz1, E. Camara-Sola1, T. Tsvetanova-Spasova1,
P. Nuevo-Ortega1, A. Garcı́a-Alcántara1

[Figure 1]

1
Hospital Universitario Virgen de la Victoria/IBIMA Institute, Intensive Care Medicine,
Málaga, Spain
INTRODUCTION. An essential aspect of the UCI is the environmental control in relation
to the noise level arising from professional interventions and alarms. Levels higher than
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45 dB during the day, 40 dB in the evening and 20 dB at night, are considered to be
detrimental to patients and contribute to suffer sleep deprivation.
OBJECTIVES. On environmental noise to study the perceptions of patients, in an adult
intensive care unit (ICU), identification and assessment of recommended limits, involving
actions to reduce them.
METHODS. The population studied were patients admitted to an 18 beds ICU. Ninety
questionnaires was used to assess the perceptions that patients had on environmental noise
from July and August 2013. Structured interviews were developed to analyze the noise
perceived and schedules that were produced. Also, during September and October 2013 a
21 days record for 24 h were made to obtain measurements of ambient noise with a sound
level meter, a Svan 971 class 1 with built-in filters and broadband results. Data obtained by
the sound level meter was extrapolated to the software Svantek, which obtained the measurements and the graphics.
RESULTS. The analysis from the questionnaires answered, together with annotations from
interviews show that the major sources of ICU sound were conversations between the staff,
medical professionals, visitors and medical equipment alarms. Measurements of sound level
meter showed periods with more noise (during the day average noise level was close 60 dB
and during night close 50 dB), maximum noise level o peak were between 90 and 100 dB
during the day, and 75 and 85 dB at night. Periods of greatest noise are related with
activities of nursing care and physicians during the day, while at night there is a decrease of
noise. In all periods average levels noise were higher than those recommended.

Discharge from the Intensive Care Unit (ICU) is a period fraught with potential risks and
good handover is a vital tool in minimising this. To this end, In 2007 the National Institute
for Clinical Excellence (NICE) published guidelines outlining the information that should
be handed over when a patient leaves the ICU1. This states that there should be a formal
structured handover of care from ICU to ward staff on the parts of both the medical and
nursing staff, which should be supported by written plans. The handover should include: a
summary of the ICU stay including diagnosis and treatment, a monitoring and investigation
plan, a plan for ongoing treatment, current drugs and therapies, a nutrition plan, infection
status, agreed limitations of treatment, physical and rehabilitation needs, psychological and
emotional needs and communication/language needs.
There is no nationally standardised discharge protocol in the UK. In our tertiary centre ICU
once a decision to discharge is made an ICU doctor telephones the accepting team to
verbally handover the patient. A discharge proforma is completed electronically and
uploaded to the patient’s electronic notes. The nursing staff fill in a paper proforma which
they file in the paper hospital notes and use to handover face-to-face on transfer to the ward.
In order to assess our unit’s adherence to the NICE standards we audited the completeness
of the summaries produced by doctors and nurses for every patient discharged from the ICU.
We excluded patients who were transferred out of the hospital, to another ICU or who died.
A 4 week audit period in February 2013 captured 106 discharges (100 % of eligible discharges). The results were presented to the department at a training meeting. A re-audit
occurred in June 2013 and 110 discharges were audited (100 % of eligible discharges).
Comparison of each data field in the initial audit and re-audit periods are presented in
table 1.
Audit
period

Re-audit
period

Percentage of patients for whom a formal structured 29 %
handover of care from ICU to ward staff occurred

59 %

Percentage of patients for whom the handover was
supported by a written plan

96 %

93 %

Summary of the ICU stay including diagnosis and
treatment present

95 %

93 %

A monitoring and investigation plan

89 %

91 %

A plan for ongoing treatment, A list of drugs
and therapies

87 %, 45 % 92 %, 89 %

[Figure 1. Variations of noise throughout the day]

Infection status documented

79 %

CONCLUSIONS. It is appropriate to carry out a strategy toward the lowering of environmental noise in ICU. A wide noise reduction programme and mechanical means of
isolating patients from ambient noise, such as earplugs, should be considered.
REFERENCES. Darbyshire JL, Young JD. An investigation of sound levels on intensive
care units with reference to the WHO guidelines. Crit Care. 2013 Sep 3;17(5):R187.

Nutrition plan documented, Physical and
rehabilitation needs documented

82 %, 80 % 77 %, 76 %

Psychological and emotional needs assessment,
Communication or language needs documented

53 %, 32 % 44 %, 40 %

Agreed limitations of treatment documented

85 %
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USE OF A SEVEN QUESTION CHECKLIST TO IMPROVE ICU WARD ROUND
RELIABILITY AND PATIENT SAFETY
L. Brodie1, C. Wood1, F. Mcilveney1, M. Hawkins1
1

Forth Valley Royal Hospital, Anaesthesia and Intensive Care Medicine, Stirling, United
Kingdom
INTRODUCTION. Promotion of patient safety has been a most influential development for
patient care over the last decade. Data from the UK and worldwide suggests as many as 1 in
10 patients will suffer an adverse event whilst in hospital, and up to half of these could be
prevented with routine safety protocols [1]. To ensure safe clinical care is optimised daily,
we devised a checklist that encompassed important aspects of patient safety including
diagnosis, care bundles, medicines reconciliation and escalation status. These questions are
easily incorporated into the daily ward round, taking less than one minute to complete. They
should be asked for each patient and verify that all appropriate safety measures are taken.
OBJECTIVES. Our audit challenged whether this checklist was undertaken for every
patient, if the prompt promoted a change in management and if the questions added value
during a prolonged ICU stay.
METHODS. Data was collected by trainee staff at the daily ICU consultant-led ward round
for 30 days. Each time the questions were asked was counted as a single episode. The
number of episodes per day was recorded as well as the total number of patients in the
intensive care unit at that time. Patients in whom it was deemed inappropriate to ask the
questions, for example, palliative care patients, were not included. Data of interest included
whether asking a question prompted a change in management or care (a positive prompt),
which question prompted the change and the length of time the patient had been in ICU (in
days).
RESULTS. Over the 30 days, the questions were asked on 379 occasions. The total number
of patients present in ICU who had the questions asked was 426. This places our compliance
rate at 89 %. Each time a single question prompted a change in care was a positive prompt.
The total number of positive prompts was 365 out of a potential 3411 (10.7 %). Medication
and prescribing was the most common area where the checklist identified a potential for
error. There was no relationship between length of stay and positive prompts with need for
changes in care still occurring after a prolonged admission.
CONCLUSION. This audit demonstrates that incorporating our ICU patient safety
checklist into the daily ward round had a positive impact on care. In theory, 365 adverse
patient events could have occurred had the protocol not been in place. Analysing the data by
length of stay in ICU has shown the importance of asking the questions for every patient
every day. Even after a lengthy ICU stay with regular review, there are still points of care
that may be missed if routine safety protocols are not implemented rigorously.
REFERENCES. 1. Scottish Patient Safety Programme. 2012. Evidence Base. http://www.
scottishpatientsafetyprogramme.scot.nhs.uk/programme/about/evidence-base. Accessed 27/
09/2012.
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INVESTIGATION INTO STANDARDS OF DISCHARGE SUMMARY
COMPLETENESS ON PATIENT TRANSFER FROM THE INTENSIVE CARE
UNIT (ICU) TO THE GENERAL WARD
A. Skorko1, G. Sivasubramaniam2, V. Kakar2, P. Hopkins2
1
2

Guy’s and St Thomas’ Hospital, Department of Anaesthetics, London, United Kingdom,
King’s College Hospital, Intensive Care Unit, London, United Kingdom

84 %

89 %

[Table 1. Results from initial and re-audit periods.]
In summary, the standard of paperwork completeness did not meet those set out by NICE.
Although the vast majority of patients had written documentation, very few were verbally
handed over by medical staff. Additionally, the holistic aspects of patient care such as
psychological, emotional and communication needs were very poorly documented.
REFERENCE(S). National Institute for Health and Care Excellence (2007) Acutely ill
patients in hospital. CG50. London
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DRUG-RELATED CRITICAL INCIDENTS IN A MULTIDISCIPLINARY
INTENSIVE CARE UNIT
J. Morrison1, R. Wenstone1, L. Cloherty1, I. Welters1,2
1
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Kingdom, 2University of Liverpool, Institute of Ageing and Chronic Disease, Liverpool,
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INTRODUCTION. The impact of critical incidents (CIs) and medical errors on patient
morbidity and mortality in the UK is largely unknown with study estimates ranging widely
from 840 to 34000 deaths per year. Patients on the intensive care unit (ICU) are exposed to
more invasive procedures and polypharmacy. Studies have shown that pharmaceutical errors
represent a significant proportion of critical incidents on intensive care units1.
OBJECTIVE. Our study aimed to analyse the frequency of pharmaceutical errors and to
identify common causes of error and specific drugs and drug classes involved.
METHOD. We conducted a prospective, observational study over a 138 month period in a
17-bed, city centre, intensive care unit. Incidents were reported by staff using either a
hospital-wide electronic reporting form or an intensive care specific paper format. All CIs
were collected in a database and analysed using excel and SPSS version 21.
RESULTS. 1610 incidents were reported of which 284 were drug-related. These incidents
were subdivided into drug administration errors, procurement errors, labelling or recording
errors, prescription errors and miscellaneous. The miscellaneous group included incidents
such as theft or wastage of controlled drugs (CDs) and patients abusing CDs or street drugs
on the unit. Drug administration errors represented by far the largest (57 %) proportion of
drug-related incidents and included errors in dose, rate or route, incorrect medication and
omitted drugs. In 105 of the 162 administration errors reported, an incorrect dose was
administered. The three most frequently involved drugs were Noradrenaline (n = 31),
Insulin (n = 19) and Potassium Chloride (n = 18).
CONCLUSION. Critical incident monitoring has been shown to be an effective way to
improve clinical practice and is being increasingly used. Whilst regular review of recent
incidents is essential, the assessment of problems over a longer period is also necessary to
assess serious incidents which recur over months or years. Through this method, policies
can be changed to reduce systems based error. Measures to reduce frequency of human
error, such as continued staff education and the introduction of new guidelines, require
evaluation after implementation to assess effectiveness. Common problems identified in
our analysis included: recurrent peripheral administration of drugs intended for central use
and incorrect administration and dosing of potentially harmful drugs such as insulin,
noradrenaline and potassium chloride. Further research is required to assess whether
education and particular care in administration of high-risk drugs may help to reduce the
number of these incidents.
REFERENCES. 1. Welters ID, et al. Critical Care 2011;15(5):R232.
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DRUG ADVERSE REACTIONS PROFILE IN ADULT ICU UNIT
L.M. Barbosa1, R.S. Melo1, I.M. Almeida1, M.C. Ribeiro1, D.M. Carvalho1, G.B. Moreno1,
J. Arikava1
1

Hospital Sı́rio Libanês, Pharmacy, São Paulo, Brazil
INTRODUCTION. An Indian study (2009) demonstrated 28.4 % incidence of adverse
drug reactions (ADRs) in intensive care units. This result could be explained by the criticality of the patient in intensive care due to exposure to multiple drug therapies.
OBJECTIVES. To analyze adverse drug reactions that occurred in 2013 in an adult
intensive care unit.
METHODS. A retrospective, descriptive and analytical study. Adverse drug reactions
notifications were collected from January 1, 2013 to December 31, 2013.
RESULTS. During the studied period, 34 reactions were reported. The four criteria used were
severity, type of reaction, drug class and notifier professional class. Concerning severity: 22
(64.7 %) were mild, 6 (17.7 %) moderate and 6 (17.6 %) severe. Moderate and severe ADRs
were reported to the Brazilian regulatory agency (ANVISA). Regarding the type of reaction:
14 (41.1 %) were dermatological (skin rash, pruritus, and mucosal edema); 5 (14.7 %)
hematologic, 4 (11.7 %) gastrointestinal, 3 (8.8 %) kidney, 2 (5.8 %), hepatic (liver enzyme
level alterations), 2 (5.8 %) neurologic (seizure by carbapenems), 1 (3.0 %) cardiovascular, 1
(3.0 %) muscle, 1 (3.0 %) ineffectiveness and 1 (3.0 %) nonspecific. Regarding drug class: 12
(35,2 %) antibiotic (8 being skin rash), 5 (14.6 %) anticoagulants, 4 (11.7 %) opioids, 4
(11.7 %) anticonvulsants, 3 (8.8 %) NSAIDs (2 severe), 1 (3.0 %) antidiabetic, 1 (3.0 %)
antifungal, 1 (3.0 %) antithyroid, 1 (3,0 %) cardiotonic glycoside, 1 (3.0 %) immunobiological and 1 (3.0 %) unidentified class. All notifications were made by pharmacists.
CONCLUSIONS. Data analysis allows us to conclude that skin reactions were the most
common, but also low gravity. Serious ADRs were associated with the bleeding caused by
NSAID and anticoagulants use. Neurological reactions were associated with carbapenems
(meropenem and ertapenem). The detection of adverse drug reactions is an important part of
critical care pharmacist role. This study detected only this professional class as notifier.
REFERENCE(S). Joshua, L., Devi, P. and Guido, S. (2009), Adverse drug reactions in
medical intensive care unit of a tertiary care hospital. Pharmacoepidem. Drug Safe., 18:
639-645
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HOSPITAL BED-DAY CONSUMPTION DUE TO COMMUNITY-ACQUIRED
SEVERE SEPSIS OR SEPTIC SHOCK IN ADULTS. AN EPIDEMIOLOGICAL
POPULATION - BASED STUDY
L. Campins Bernadàs1, J.C. Yebenes Reyes1, J.A. Mendez Barraza1, A. Albis Guimet1,
M.D.C. De la Torre Terron1, J. Almirall Pujol1

RESULTS. Sixty six patients had retrievable IVC filters inserted. The median age of patients
was 43. The majority (62 %) of patients had filters inserted for presence of venous thromboembolism in which anticoagulation was contraindicated. Twenty-four (36 %) patients
received no clinical follow up after leaving hospital. There was a significant association
between successful retrieval attempt and documentation of a retrieval plan (RR 3.78, 95 % CI
1.69, 8.44. P = 0.0012). An attempt at filter removal was made in 56 % of filters (37/66).
Procedural success was achieved in 34 of 37 attempted filter removals. Twelve types of
complications were noted among patients. Patients who had a successful filter retrieval
attempt were 3.5 times more likely to have clinical follow up after leaving the hospital than
patients who did not have a successful filter retrieval attempt (RR 3.54, 95 % CI: 1.95, 6.44
P \ 0.0001). Patients who had filters inserted in the setting of poly-trauma were 1.8 times
more likely to have clinical follow up on hospital discharge (RR 1.84, 95 % CI 1.16, 2.91.
P 0.009). Patients who had a documented follow up plan by the home team were 4.5 times
more likely to be seen post discharge (RR 4.51 95 % CI 2.05, 9.95, P 0.0002).
CONCLUSIONS. Majority of retrievable IVC filters had clinical follow up in this institution. Rates of attempted retrieval within 1 year of filter insertion are high compared to
previous studies. Clinical stewardship greatly enhanced the success of filter retrieval and
minimise complications. Trauma patients had a high chance of successful filter removal and
clinical follow-up.
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ACCOMPLISHMENT OF THE MOST RELEVANT QUALITY INDICATORS IN
THE IMPLEMENTATION OF A QUALITY SYSTEM IN CRITICALLY ILL
PATIENTS
M. Garcı́a1, R. Herrán1, L. Tamayo1, P. Enrı́quez1, J. Blanco1, M. Gonzalez-Sagrado2
Hospital Universitario Rio Hortega, Intensive Care Medicine, Valladolid, Spain, 2Hospital
Universitario Rio Hortega, Investigation Department, Valladolid, Spain
OBJECTIVES.
1- To evaluate the performance of the SEMICYUC most relevant quality indicators in the
context of a quality system implementation in a critical care unit.
2- To develop improvement ways according to the results.
METHODS. Prospective observational study carried out in a medical-surgical and cardiological 17 beds ICU. A quality system was built by brainstorming, according EFQM model
and SEMICYUC’s quality indicators (1). 54 indicators constituted the model, supported by
EFQM criteria (leadership, people, strategy, partnerships and resources, processes, products
and services, and people, customers, society and business results (2). The most important
indicators selected by SEMICYUC which were included in the model were monitored. The
period of study was 1-12 months as appropriate. The results are shown as percentages and
incidence density.
RESULTS. Are shown in table 1 and 2.

1

1

Hospital de Mataro, Mataró, Spain
INTRODUCTION. Mataró Hospital is a community-hospital in the Eastern cost of Spain
that provides acute health-care services for a population of 197.000 habitants.
OBJECTIVES. The aim of this study is to estimate the number of ICU beds required by
100.000 inhabitants per year to treat patients with severe sepsis or septic shock from a
prospective population-based study.
METHODS. Prospective analysis until death or discharge from the intensive care unit of all
episodes of infection in patients older than 15 years old, in our reference area and admitted
to ICU with diagnosis of community-acquired severe sepsis or septic shock over a period of
9 years (2002-2011).
RESULTS. During the study period were admitted to the intensive care unit, 831 patients
with diagnosis of severe sepsis or septic shock which resulted in 45 episodes (36-62) per
100,000 inhabitants/year. 65.3 % were male, the mean age was 65.2 years and the average
SAPS II was 37.5. The most prevalent focus of infection was respiratory (51.3 %), followed
by abdominal (20.2 %) and urinary (10.8 %). The average stay was 7.1 days and mortality
in ICU was 21.9 %. Microbiological etiology of infection was identified in 59.9 % of
episodes. Multivariate analysis of prognostic factors associated with mortality shows that
the SAPS II (OR: 1.07) and the known etiology (OR: 2.53) were independently associated
with mortality in the intensive care unit.
CONCLUSIONS. The medial annual incidence of community-acquired severe sepsis or
septic shock in adults requiring ICU admission was 45 cases per 100,000 inhabitants/year.
This represents 1 bed per day occupied by this pathology per 100,000 inhabitants, adults.
REFERENCE(S). 1. Epidemiology of severe sepsis in the United States: Analysis of
incidence, outcome, and associated costs of care; Angus DC, Linde-Zwirble WT, Lidicker J,
Clermont G, Carcillo J, Pinsky MR. Critical Care Med 2001;29:1303-10. 2. The Epidemiology of Sepsis in the United States from 1979 through 2000; Martin GS, Mannino DM,
Eaton S, Moss M; New England Journal of Medicine 348;16 April 2003. 3. Sepsis incidence
and outcome: Contrasting the intensive care unit with the hospital ward; Esteban A, FrutosVivar F et al. Critical Care Med 2007;35:128489. 4. Epidemiologı́a y costes de la sepsis
grave en Madrid. Estudio de altas hospitalaria; Iñigo J, Sendra JM, Dı́az R, Bouza C, Sarrı́aSantamera. Medicina Intensiva 2006;30(5):197-203
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RETROSPECTIVE STUDY OF INFERIOR VENA CAVA FILTER INSERTION
AND CLINICAL GOVERNANCE IN CRITICALLY ILL PATIENTS ADMITTED
TO THE INTENSIVE CARE UNIT
K. Sundararajan1, D. Ncomanzi1, M. Moss2, S. Edwards3
1

University of Adelaide, Royal Adelaide Hospital, Intensive Care Unit, Adelaide, Australia,
University of Adelaide, Royal Adelaide Hospital, Department of Radiology, Adelaide,
Australia, 3University of Adelaide, Data Management and Analysis Centre, Adelaide,
Australia
BACKGROUND. Inferior vena cava (IVC) filters are used to treat venous thromboembolism when there are contraindications, complications or lack of adequate response to
conventional anticoagulant therapy. Retrievable filters were introduced to avoid long-term
complications and morbidity associated with permanent filters. However, failure to follow
up patients in a timely fashion can lead to serious complications and worse outcomes.
AIMS. The purpose of this study was to review the case records of patients admitted to ICU
who underwent IVC filter placement at the Royal Adelaide hospital. The specific objectives
were to describe in our ICU cohort of patients, the indications, complications, clinical
stewardship, filter retrieval and follow-up amongst these patients.
METHODS. Retrospective study of medical and electronic records in a single tertiary
referral center.

2

INDICATOR

PERIOD

RESULTS (%) STANDARD (%)

1. Hypothermia in cardiac arrest

1 year

100

2. Semirecumbent position(IMV)

3 months* 75

3. Prevention of thromboembolism 1 month

100

4. Palveolar [30 cmH2O

3 months* 6,2

5. Bacteriemia related CVC

1 year

6. Ventilator-associated pneumonia 1 year

90
97
100
10

0,6ep/1000
4ep/1000 days
days CVC
CVC
8,8ep/1000
days MV

9ep/1000 days
MV

7. Early antibiotic in severe sepsis

3 months

38

100

8. Prophylaxis against
gastrointestinal bleeding

3 months

100

97

9. Early enteral nutrition

3 months

75

100

[Table 1-Results and comparison with standard]

INDICATOR

PERIOD

RESULT (%)

STANDARD (%)

10. Appropriate sedation

3 months*

60

85

11. Organ donors

1 year

77

60

12. Hand-washing protocols

3 months*

66

90

13. Information to families

3 months

100

100

14. Perceived quality at discharge

3 months

67

50

15. Limiting life support

1 year

71

100

[Table 2-Results and comparison with standard]
* daily sample measure.
Once results were analyzed, meetings with the whole workers were performed. Many
multidisciplinary teams were organized to put in practice improvement strategies, pending
evaluation.
CONCLUSIONS.
1- The most important quality indicators accomplishment is highly heterogeneous.
2- Indicators monitoring contributes to notice improvable aspects.
3- To develop improvement methods and to monitor results once again are needed.
REFERENCE(S). (1) Med Intensiva. 2008 Jan-Feb;32(1):23-32;
(2) http://www.efqm.org
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EFFECTIVENESS OF A RAPID RESPONSE SYSTEM FOLLOWING THE
INTRODUCTION OF AN OBSERVATION CHART
G. Radeschi1, A. Mina1, G. Berta1, C. Di Pietrantonj2, F. Rubulotta3
1

Intensive Care Unit, St Louis Hospital, Turin, Italy, 2Servizio di Epidemiologia di
Alessandria, Alessandria, Italy, 3Imperial College London, London, United Kingdom
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INTRODUCTION. He role of a Rapid Response System (RRS) is to enable early detection
and management of acutely deteriorating patients in hospital wards. Observation charts
(OC) are the main tool for recording vital signs.
OBJECTIVES. We studied the effectiveness of a RRS following the introduction of an OC.
METHODS. The study was performed in a 376 beds teaching hospital, with [10,000
admissions/year. We conducted a pre and post-implementation study analysing the data
from the 1st of January 2012 to the 31st of December 2012 (control period) and comparing
those to data from the 1st of January 2013 to the 31st of December 2013 (intervention or
study period). The response arm to a RRS call was the Medical Emergency Team (MET)
ICU-led (physicians and nurses), available 24 h a day, 7 days a week. The triggering criteria
were based on a multiple parameters system. The call was initiated in the ward by any
member of staff when the patient presented with a single red criterion or two yellow criteria.
A colour-coded OC was developed in order to facilitate understanding of the calling criteria.
The response team used a standard form to collect patients’ data since the 1st of January
2012, This database allowed us to perform a descriptive statistical analysis. Ethical approval
was obtained by the hospital joint research committee.
RESULTS. There were no significant differences in the age and gender of patients enrolled
in the two groups. Yearly calls increased from 18 per 1000 admissions/year in the control
group to 22 in the intervention group. The calls were started mainly by nurses from the
medical wards.[1] In the intervention group a greater number of patients required management of the airway (28.1 % vs 22.1 %) and breathing (47 % vs 40.8 %). The number of
patients stabilized in the ward increased from 33,7 % to 38,2 %. The number of patients
admitted to the ICU decreased (see table 1). The Rate of not for resuscitation (NFR) orders
increased from 13,3 % in the control to 15.2 % in the study group and the number of ICU
admissions decreased from 16 % in the control group to 11,5 % in the study group
(Table 1).

Global CIPs

Septic CIPs

Non septic CIPs

‘p’ value

IMV

375 (30,0 %)

130 (58,0 %)

242 (23,7 %)

0,0001

nIMV

117 (9,4 %)

59 (26, 3 %)

55 (5,4 %)

0,0001

Tracheostomy

23 (1,84 %)

20 (8,9 %)

3 (0,3 %)

0,0001

Isolation meas.

29 (2,3 %)

25 (11,2 %)

3 (0,3 %)

0,0001

Cardiac catheter.

34 (2,7 %)

2 (0,9 %)

32 (3,1 %)

0,0623

[Results II]
CONCLUSIONS.
 LOS, readmisión and RW are remarkably higher in the CIPs with sepsis
RRT
 IMV and nIMV are also remarkably higher in the CIPs with sepsis
 TISS and NAS scores are higher in the CIPs with sepsis
 Isolation measures are used more in septic CIPs.
REFERENCES.  Thompson JD, Fetter RB. Case mix and resource mix. Inquiry, 1975; 12:
300-312.  Fetter RB, Shin Y, Freeman JL, Averill RF, Thompson JD. Case mix definition
by diagnosis - related groups. Med Care, 1980; 18 (sup.): 1-53.  Reis Miranda D, de Rijk A,
Schaufeli W.: Simplified Therapeutic Intervention Scoring System: The TISS-28-items.
Results from a multicenter study. Crit Care Med 1996; 24: 64-73.  Reis Miranda D, Nap R,
de Rijk A, Schaufeli W, Iapichino G, and the members of the TISS Working Group. Nursing
activities score. Crit Care Med 2003; 31: 374-382.
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SEPSIS SIX: AUDIT, AWARENESS AND EDUCATION
C. Lynch1, N. Williams2, E. Dawe2
1

University Hospital of Wales, Anaesthetics and Intensive Care, Cardiff, United Kingdom,
Royal Gwent Hospital, Anaesthetics and Intensive Care, Newport, United Kingdom
INTRODUCTION. Sepsis is the second biggest killer in the UK after heart disease,
accounting for 30 % of intensive care admissions and 40 % of costs. 30-50 % of patients
admitted to intensive care with severe sepsis die. Simple early interventions, known as the
‘Sepsis Six’, introduced by the Survive Sepsis Campaign in 2012, can help reduce
mortality.1
OBJECTIVES. To improve the recognition and early management of sepsis in our region.
METHODS. Prospective 3 month audit of every patient admitted to intensive care with
sepsis in Aneurin Bevan Trust, Wales (across two hospitals with a total 1200 beds). Notes
were reviewed to identify signs and symptoms of sepsis, number of ‘Sepsis Six’ interventions completed, and timing of these. The gold standard is all 6 interventions within 1 h of
onset of severe sepsis. Results were presented at medical, surgical and critical care audit
meetings and we mounted an education campaign including junior doctor teaching sessions
and wide distribution of credit-card sized aides-memoires and posters highlighting the
‘Sepsis Six’. We re-audited for a further 3 months exactly a year later (to reduce the
potential confounding impact of seasonal illnesses).
RESULTS. Patients demonstrated several signs of sepsis and severe sepsis, particularly
hypotension and hypoxia. Only 2.5 % of patients received all of the Sepsis Six within an
hour and disappointingly 27.8 % received none in this time. 36.6 % of patients in our audit
died. Of those who died, 39 % had received none of the sepsis six, with only 7 % receiving
all 6 interventions. We wonder if a higher compliance with the sepsis six would have
reduced mortality rates? The results of the re-audit are currently being analysed and will be
available in time for the conference. We hope there will have been an improvement in
performance.
2

[Table 1]
CONCLUSIONS. The number of calls for a MET increased in the hospital since the
implementation of the OC. [1,2] Data showed a reduction of ICU admissions, an increase in
NFR orders and an increase in the number of patients resuscitated and stabilized in the ward.
Further multicentric studies will be needed to confirm the efficacy of this OC in improving
RRS’s effectiveness. The authors have no conflicts of interest to disclose.
REFERENCE(S). 1. Chan, PS, Jain R, Nallmothu BK, Berg RA, Sasson C. Rapid response
teams. A systematic review and meta-analysis. Arch Intern Med 2010;170(1):18-26. 2. Chen
J, Bellomo R, Flabouris A, Hillman K, Finfer S, the MERIT Study Investigators for the
Simpson Centre and the ANZICS Clinical Trials Group. The relationship between early
emergency team calls and serious adverse events. Crit Care Med 2009;37:148-153.
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CONSUMPTION OF RESOURCES IN SEPTIC CRITICALLY ILL PATIENTS
J. Ruiz Moreno1, E. González Marı́n1, R. Corcuera Romero de la Devesa1, M.J. Esteve
Paños1, N. Suárez Álvarez1, M. Julia Mill1, M. Moral Guiteras1, A. Artigas Raventós2
1

IDC Salud Hospital Universitari Sagrat Cor, Critical Care Department, Barcelona, Spain,
2
Parc Taulı́ General Hospital and IDC Salud Catalan Hospitals, Critical Care Department,
Sabadell, Spain
INTRODUCTION. It is considered that the consumption of resources (CR) of septic
critically ill patients (CIPs) is higher than the overall CIP population. However, both the
identification of specific ICU procedures and the relative weight (RW) of the diagnostic
related groups (DRG) case - mix system related to each CIP have not been researched
sufficiently.
OBJECTIVES.
 To identify and evaluate the CR of the septic CIPs in comparison with the CIPs without.
 To evaluate and compare the RW of the DRGs between septic CIPs and non septic CIPs.
METHODS.
 Prospective, analytical, longitudinal, and observational study
 Period: Between January 1-2012 and August 31-2013 (20 months)
 SETTING. Medical/Surgical ICU belonging to a 290 acute care teaching hospital
 Population and sample: All the CIPs admitted consecutively to the ICU. Sample: 1090
CIPs.
 Exclusión criteria: CIPs \ 16 years, major burn patients, incomplete clinical documentation, and voluntary discharge
 Variables analyzed: a) length of stay (LOS), readmission, RW of DRG (AP-DRG 25.0
version, TISS 28 scale, NAS scale, invasive mechanical ventilation (IMV), non invasive
mechanical ventilation (nIMV), percutaneous tracheostomy.
 Statistical analysis: v squared and contrast of means (T student)
RESULTS. Global CIPs: 1090. The results are shown in Tables I and II
Global CIPs

Septic CIPs

Non septic CIPs

‘p’ value

Age

66,(SD 16,7)

72,8 (SD 14,0)

64,5 (SD 16,8)

0,0001

LOS

3,3 (SD 6,4)

8,7 (SD 12,4)

2,1 (SD 2,9)

0,0052

Readmission

47 (3,8 %)

19 (8,5 %)

28 (2,7 %)

0,0001

RW

4,02 (SD 4,44)

7,07 (SD 8,72)

3,33 (SD 2,19)

0,0069

TISS 28

87,3

92,7

78,2

0,0001

NAS

78,7

81,8

77,9

0,0056

[Results I]

[Number of interventions and mortality]
CONCLUSIONS. Sepsis is a common cause of hospital admission, morbidity and death,
however early interventions save lives. In our audit only 2.5 % of patients received the
Sepsis Six in \1 h. Hopefully our local education campaign will improve recognition and
management of septic patients. However, we have identified barriers to the timely performance of the sepsis six including inability to locate equipment on wards and lack of
confidence in administering intravenous antibiotics. Further targeted teaching has been
arranged. The introduction of ‘sepsis bags’ containing the required equipment (a popular
and successful innovation in other hospitals) is underway. We aspire to improve early
management of sepsis and ultimately reduce mortality.
REFERENCE(S). Daniels R, Nutbeam T, McNamara G, Galvin C The sepsis six and the
severe sepsis resuscitation bundle: a prospective observational cohort study. Emerg Med J
2011;28:507-1
GRANT ACKNOWLEDGMENT. No grant was received for this work.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

0135
IMMUNOSTIMULATION WITH INTERFERON GAMMA TO TREAT
PERSISTENT INFECTIONS IN ICU PATIENTS: A PILOT STUDY
A.-C. Lukaszewicz1, V. Faivre1, D. Payen1
1
Université Paris Diderot/APHP Hopital Lariboisière, Paris, France
INTRODUCTION. Post aggressive immunodepression (PAID) following acute inflammation related to sepsis or injuries like trauma or burns favours the persistence of infections,
suggesting that immunostimulating therapies may improve outcome (1).
OBJECTIVES. To report the safety, the immune modifications and the clinical evolution of
10 patients in the context of PAID treated by interferon gamma (IFNc).
METHODS. The diagnosis of PAID was made when monocyte HLA-DR (mHLA-DR)
expression was lower than 5000 AB/C associated with persistent positive bacterial cultures
and persistent moderate inflammation (fever, leukocytosis, elevated fibrinogen) despite
adapted anti-microbial therapy. Subcutaneous IFNc (100 mcg/day), Imukin, Boehringer,
Ingelheim, Germany) was injected until mHLA-DR increased above 8000 AB/C for 2
consecutive measurements, for a duration \8 days. Daily mHLA-DR measurements and
every 2 day bacterial screening were performed associated with determination of plasma IL6 (Electro-chemiluminescence immunoassay) and IL-10 (ELISA) until 2 days after stopping
IFNc. Results are expressed in median (25-75th percentiles, test of Wilcoxon.
RESULTS. IFNc injections started after 16 days (10-29) of ICU stay, 8 patients presented a
persistent bacterial pneumonia associated with Aspergillus fumigatus in 2, 1 patient had a
persistent peritonitis and pneumonia and 1 had a cervical cellulitis with mediastinitis. IFNc
treatment duration was from 3 to 8 days according to the level of HLA-DR expression,
microbiological tests and clinical status. HLA-DR increased from 1730 (1621-3289) to
12331 (4166-30093) AB/C (p = 0.0051), with a clinical improvement and negative bacterial cultures in 9 over 10 patients. Leukocytes count did not change (17.0 (11.9-25.6) to
16.9 (11.0-18.3) 109/L) and plasma IL-6 and IL-10 decreased from 464 (201-770) to 108
(89-140) ng/mL and from 29 (12-59) to 9 (1-15) pg/mL respectively.
CONCLUSIONS. A short stimulation of innate immunity by IFNc treatment in patients
with PAID seemed safe and rapidly efficient on clinical presentation and control of infection. All patients except one survived the next 2 weeks. IFNc may ‘‘reprogram’’ immune
cells reducing the level of cytokine release. Such treatment implies careful monitoring.
Randomized clinical trial has to be performed to demonstrate the benefit on length of stay
and potentially on outcome.
REFERENCE(S). Hotchkiss et al. Nature Reviews Immunology 2013; doi:10.1038/nri3552

OBJECTIVES. The aim was to evaluate adherence with the updated SCC guidelines, with a
particular focus on fluid resuscitation and the use of vaso-active drugs. Additionally, we looked
at whether the units had a sepsis protocol in place and were regularly auditing their practice.
METHODS. A 12 part questionnaire was developed and data collection was achieved by
phoning 30 participating ICU’s in and around London, between July and September 2013.
RESULTS. Whilst the majority of intensive care units were using the recommended targets
for fluid resuscitation in accordance with the guidelines (Figure 1), there was significant
variation in patient management.

[Figure 1]
Some units were still using intravenous fluids which are no longer recommended, such as
synthetic colloids (7 units [23 %]) and even starches (5 units [17 %]). Only 6 units [20 %]
were using albumin in patients with septic shock (Figure 2).
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DISTRIBUTION OF ESKAPE MICROORGANISMS IN PATIENTS WITH SEVERE
SEPSIS/SEPTIC SHOCK. ONE YEAR SEPSIS UNIT EXPERIENCE
S. Sancho1, F. Puchades2, C. Hurtado3, J. Camarena4, R. González4, R. Zaragoza1
1
Hospital Universitario Dr. Peset, Sepsis Unit, Intensive Care, Valencia, Spain, 2Hospital
Dr. Peset, Internal Medicine, Valencia, Spain, 3Hospital Dr. Peset, Sepsis Unit, Intensive
Care, Valencia, Spain, 4Hospital Universitario Dr. Peset, Microbiology, Valencia, Spain
OBJECTIVES. To describe the incidence and epidemiological characteristics of ESKAPE
microorganisms in a tertiary hospital with sepsis unit, and analyze the mortality and inadequate empiric treatment before and after implementation of this unit.
MATERIALS AND METHODS. Prospective and descriptive study of the clinical and epidemiological characteristics of the ESKAPE infection, admitted to the hospital from 1-October2012 to 30-September 2013. Patients were classificated by services (intensive care units (ICU),
medical ward, surgical ward and haematology-oncology ward) and also by the kind of infection
(Community, health care and Nosocomial). Two different periods were established: 1-October2012 to 15-January-2013 (no intervention), and 16-January-2013-30-September-2013(active
intervention).An univariate analysis was performed to define de differences using SPSS package
(17.0). Statistical significance was considered when p value \ 0.05.
RESULTS. From 1-October-2012 since 30-September-2013 there were 403 severe sepsis
episodes (141, 35,1 % septic shock). 211 (52,4) were identified at medical ward, 128 (31,8 %)
in ICU, 28 (6,9 %) at surgical ward, and 36 (8,9 %) at Haematology/Oncology. 247 (61,3 %)
were community infections (CI), 77 (19,1 %) were healthcare infections (HCI), and 14,1 were
nosocomial infections (NI). ESKAPE microorganisms were identified in 51 patients (0 Vancomycin resistant E. faecium, 5 MRSA, 6 K pneumoniae BLEE, 2 Acinetobacter sp, 20 P.
aeruginosa and 18 E. coli BLEE).The mortality by groups were (28,6 % Pseudomonas, 50 %
MRSA, 33 % Klebsiella, and E. coli 12 %). Global mortality was 15,38 %. In ESKAPE group
39,2 % were CI, 45 % were HCI, and 15,6 % were NI, p = 0.003. The foci more frequents in
ESKAPE infections were urinary tract (45 %), respiratory focus (29,4 %), soft tissues (13,7 %)
and abdominal focus (5,8 %), p = 0.008. The distribution of patients were 27,4 % (14) in ICU,
50,9 % (26) in medical ward, 9,8 % (5) in surgical ward, and 11,7 % (6) in haematology/
oncology ward. The foci more frequent in ICU were respiratory (35,7 %) and urinary tract
(35,7 %); in medical ward were urinary tract (50 %), soft tissue (23 %) and respiratory (23 %);
in surgical ward was urinary tract (75 %), and in haematology/oncology ward was respiratory
(5 %).Global mortality in ESKAPE group was 22,5 % without differences with no ESKAPE
group. Empirical antibiotic treatment in ESKAPE group were adequate in 41 episodes (80,3 %)
and inadequate in 11,7 %, p = 0,048. There were no differences in global mortality between
two periods, but there were statistical significance in adequate empirical treatment between two
groups (0 % without intervention vs 83,6 % with intervention, p = 0.000).
CONCLUSIONS. ESKAPE microorganisms are not frequent in our hospital. The microorganisms more frequent isolated were P. aeruginosa and E. coli BLEE, the infections
generally were related with healthcare, and the foci were urinary tract and respiratory.
Inadequate empirical treatment diminished with sepsis unit intervention.
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SEPSIS: THE FLUID CHALLENGE - VARIATIONS IN THE MANAGEMENT OF
HYPOTENSION IN 30 INTENSIVE CARE UNITS IN ENGLAND
K. Grailey1, C. Peel1, K. Eigener1, S. Robert1
1
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INTRODUCTION. We conducted an audit evaluating the management of septic shock in
adult patients in 30 intensive care units (ICU’s) in England. The Surviving Sepsis Campaign
(SSC) Guidelines (1), originally published in 2002, were updated in 2012, resulting in quite a
few changes. Current recommendations are to use crystalloids as the initial resuscitation
fluid, followed by albumin. Colloids are no longer recommended. The guidelines recommend
noradrenaline as the first line vasopressor and dobutamine as the first line inotrope. Corticosteroids, given as a continuous infusion, should only be used in exceptional cases.

[Figure 2]
As per SSC Guidelines, 29 units [97 %] used noradrenaline as their first line vasopressor.
The recommended first choice inotrope, dobutamine, was used in 22 units [73 %]. 27 units
[90 %] administered corticosteroids in form of intravenous hydrocortisone; however there
was significant variability in dosage and mode of administration (Figure 3).

[Figure 3]
Only 10 units [33 %] regularly audited their management of sepsis.
CONCLUSIONS. This audit demonstrated that most units managed septic shock in accordance
with the SSC Guidelines. Our project does however highlight significant variability in the choice
of intravenous fluids and vaso-active drugs, and as such there is room for improvement.
REFERENCE(S). Dellinger R P et al., Critical Care Medicine 2013; 41:580-637 Surviving
Sepsis Campaign: International Guidelines for Management of Severe Sepsis and Septic
Shock: 2012

0138
SEPSIS RAPID RESPONSE TEAM: EFFECTS ON HOSPITALIZED PATIENTS
WITH BACTEREMIA
E. Mantovani1, V. Ferrari1, A. Andreotti1, A. Verzelloni1, M. Girardis1
1
Azienda Ospedaliero-Universitaria Policlinico di Modena, Intensive Care Unit, Modena,
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BACKGROUND AND AIMS. A rapid response team (Sepsis Team, ST) devoted to the
early management of patients with severe sepsis or septic shock in emergency department
and in no-intensive wards has been instituted in our Hospital since 2007. The ST includes an
intensivist and an infectious disease specialist and is available 24 h/day. In this retrospective
study we analyzed whether the institution of the ST modified the mortality of patients
admitted to hospital with bacteremia or fungemia.
MATERIALS AND METHODS. All adult patients with a positive blood culture admitted
to the Modena University Hospital from January 1st 2005 to December 31st 2010. For each
patient we collected: age, patient type (medical, surgical, onco-hematological), comorbidity,
infection type (Gram-positive, Gram-negative, fungus, polymicrobial infection) and hospital
outcome. We compared data of patients hospitalized before ST institution (2005-2007) with
those of patients after ST institution (2008-2010).
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RESULTS. 2135 patients were included in the analysis: 1024 (48 %) before ST institution.
Mean age and number of poly-microbial and Gram-negative infections increased throughout
the study period. The hospital mortality of the before group (n = 252; 24,6 %) was similar
of that observed in the after group (n = 272; 24,5 %).
CONCLUSIONS. The institution of a multidisciplinary rapid response team activated by
signs of severe sepsis did not provide any survival benefit in hospitalized patients with
bacteremia or fungemia.

statistically lower in the septic patients who died in the ICU: CRP 10 vs 12 mg/dl
(p = 0.026); PCT 1.45 vs 5.3 ng/ml (p = 0.0087); Pro-ADM 1.33 vs 4.5 nmol/l
(p = 0.0005). The area under the curve (AUC) (ROC curve analysis) for mortality prognostic was only significant at the 5th day for the three of them: CRP 0.719 (p = 0,0106);
PCT 0.760 (p = 0,0010); Pro ADM 0,865 (p = 0,0001). The optimal cut-off point for
mortality of Pro-ADM levels at the 5th day was 2.398 nmol/l, with sensitivity of 73 % and
specificity of 92.6 %. In the multivariate analysis Pro-ADM levels at the 5th day following
admission, were statistically significant predictive factors for mortality.
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COMPLEX THERAPY OF SEVERE SEPSIS WITH A COMBINATION OF
EXTRACORPOREALTECHNIQUES IN PATIENTS AFTER CARDIAC SURGERY
M. Yaroustovsky1, M. Abramyan2, N. Krotenko2, M. Plyushch2, D. Popov2, E. Rogalskaya2
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INTRODUCTION. The research of new strategies in the complex treatment of sepsis
remains an important problem of intensive therapy, due to consistently high mortality.
Recently widely used extracorporeal techniques allowed optimizing significantly the
prognosis of severe sepsis in some cases.
OBJECTIVES. To assess the effectiveness of combined extracorporeal therapy in the
complex treatment of severe sepsis in patients after cardiovascular surgery.
METHODS. The prospective study included 55 patients with severe sepsis in postoperative
period who received standard therapy recommended by Surviving Sepsis Campaign. The
complex therapy of 20 patients contained a combination of LPS - adsorption and coupled
plasma filtration adsorption (CPFA). The control group consisted of 35 patients. Illness
severity in both groups was determined with the APACHE II and SOFA having 26-27 points
and 13 points, respectively. All patients showed clinical signs of severe sepsis confirmed by
bacteriological analyses of biological samples, SIRS, multi-organ failure, a high level of
Endotoxin Activity Assay (EAA [ 0,6), the level of PCT [ 2 ng/ml. In the study group a
combination of LPS- adsorption (Toraymyxin - PMX- F, Japan) and the CPFA (Bellco, Italy)
was used. Two joint procedures of LPS-adsorption and CPFA were conducted for the each
patient within 8-10 h, the LPS-adsorption was stopped in 3 h after the procedures began.
RESULTS. In the study group there was a significant improvement of hemodynamics
(increase of MAP from 71 to 86 mm Hg on the background of lower epinephrine and
norepinephrine doses) and the increase of oxygenation index from 206 to 266 (the
improvements were not statistically significant in the control group). Laboratory data
showed the decrease of EAA (from 0.77 to 0.53 (p = 0.01)), PCT (from 6.23 to 1.85 ng/ml),
leukocytosis (from 18.6 to 14.6 9 109/l), inflammatory mediators TNF-a (from 7.8 to
2.6 pg/ml), IL- 6 (from 11.5 to 7 pg/ml) and IL- 10 (from 39.8 to 14 pg/ml). The 28-day
survival of the studied patients was 60 % compared to 37 % in the control.
CONCLUSIONS. Our results demonstrate the effectiveness of the complex extracorporeal
treatment of severe sepsis began.

[Figure 1: Pro Adm ROC curves]
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PRO-ADRENOMEDULLIN, PROCALCITONIN, C-REACTIVE PROTEIN AS
PROGNOSTIC MARKERS OF MORTALITY IN PATIENTS WITH SEVERE
SEPSIS
F. Valenzuela Sanchez1, B. Valenzuela Méndez2, R. Bohollo de Austria1,
J.F. Rodrı́guez Gutierrez3, M.A. González Garcı́a4, M. Recuerda Núñez1, M. Jaen Franco1,
A. Estella5, A. Jareño Chaumel1
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INTRODUCTION. Biomarkers are necessary in order to provide an early diagnosis,
management and prognosis of sepsis; Proadrenomedullin has recently joined to this broad
panel of biomarkers.
OBJECTIVE. The objective of this study is to evaluate the usefulness of Proadrenomedullin (Pro-ADM), Procalcitonin (PCT) and C-reactive protein (CRP) levels in the prognosis
of severe sepsis patients admitted to the ICU.
METHODS. Prospective observational single-center study. We recruited patients
admitted consecutively to the ICU of Jerez Hospital (Spain) with a diagnosis of severe
sepsis during a period of 6 months. Epidemiological data, number of leukocytes, neutrophils, lymphocytes and monocytes, as well as lymphocyte subpopulations, HLA-DR
expression on CD14+ cells, immunoglobulin levels, CRP, PCT, Pro-ADM, NT-proBNP,
lactate and iron metabolism parameters were collected at admission, at 48 h, on the 5th
day and at discharge. Biomarkers clearance was calculated and compared at 48 h and on
the 5th day.
RESULTS. After implementation of the protocol 51 patients were included in the study.
The mortality was 35.3 % (18/51). The levels of the markers are shown in Table 1
Median * p \ 0.05

Total Grup

Survivors

Non
survivors

p survivors/
non survivors

CRP (mg/dl) admission

24.65

23.05

25.5

ns

CRP (mg/dl) 48 h

20.90

18.80

24.5

ns

CRP (mg/dl) 5th day

10.20*

10*

12

p = 0.026

PCT (lg/l) admission

12.00

12.89

9.94

ns

PCT (lg/l) 48 h

6.0*

5.30*

6*

ns
p = 0.0087

PCT (lg/l) 5th day

2.50*

1.45*

5.3

ProADM (nmol/l) admission

3.14

2.72

5.39

ns

ProADM (nmol/l) 48 h

2.38*

1.77*

2.47

ns

ProADM (nmol/l) 5th day

1.60*

1.33*

4.5

p = 0005

[Table 1: Biomarkers values]
A significant decrease was observed in the evolution of the levels of all the markers. In
groups of survival, on the 5th day following admission the survivor biomarkers levels were

[Figure 2: Comparison ROC curves]
CONCLUSIONS. RCP, PCT and proADM levels on the 5th day following admission are
related to the prognostic but Pro-ADM levels are the most effective to determine unfavorable
evolution and the risk of mortality in patients with severe sepsis admitted to the ICU.
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PROGNOSTIC VALUE OF BRACHIORADIALIS MUSCLE OXYGEN
SATURATION INDEX AND VASCULAR OCCLUSION TEST IN SEPTIC SHOCK
PATIENTS
J. Marin-Corral1, L. Claverias1, V. Blazquez1, I. Leache1, G. Moreno1, M. Llaurado1,
M. Bodi1,2, S. Pascual2,3, J. Gea2,3, A. Rodriguez1,2
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INTRODUCTION. Septic shock patients have a microvascular dysfunction that can be
early detected by the tissue oxygen saturation index (rSO2) assessment by NIRS (Near
Infrared Spectroscopy) which might have prognostic implications. Some studies suggest that
vascular occlusion test (VOT) can improve the prognostic ability of baseline rSO2.
OBJECTIVES.
1) To determine rSO2 and VOT-derived parameters in the brachioradialis muscle in septic
shock patients and healthy control subjects.
2) To determine its association with mortality and 3) To determine the discriminatory
power relate to mortality of static baseline rSO2 and the dynamic parameters derived from a
VOT.
2

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
METHODS. Baseline rSO2 was measured by NIRS (INVOS 5100) in the brachioradialis muscle. VOT was made by compressing the brachial artery using a cuff inflated
to 200 mmHg for a period of 3 min or until the 50 % decrease of baseline rSO2. We
determined in both groups baseline, minimum and maximum rSO2 values, as well as the
deoxygenation rate (DeOx), the slope of reoxygenation (ReOx) and the difference
between the maximum and baseline rSO2 (delta). In the septic shock group the
association between these variables with mortality was also evaluated. Differences
between groups were assessed using Student’s t- test. We considered p \ 0.05 to be
significant.
RESULTS. A total of 35 septic shock patients (age 68 ± 11; 48.6 % males, APACHE II
21 ± 7) and 20 healthy control subjects (age 55 ± 8; 45 % males) were included. Septic
shock patients had lower baseline rSO2 (63.8 % ± 12.2 vs. 69.3 % ± 3.3, p = 0.018),
slower DeOx (-0.54 %/seg ± 0.31 and -0.91 %/seg ± 0.35 p = 0.001), slower ReOx
(2.67 %/seg ± 2.17 vs. 9.46 %/seg ± 3.5, p = 0.000) and lower delta (3.25 % ± 5.71 vs.
15.1 % ± 3.9, p = 0.000) when compared to healthy subjects. Among septic shock
patients, non-survivors showed lower baseline rSO2 (57.0 % ± 9.6 vs. 69.8 % ± 11.3
p = 0.001), lower minimum rSO2 (36.0 % ± 12.8 vs. 51.3 ± 14.8 p = 0.003) and lower
maximum rSO2 values (60.6 % ± 10.6 and 73.3 ± 11.2 p = 0.002) than survivors
respectively. No differences were founded in any of the slopes neither in the delta value
between two groups. Baseline rSO2 showed a good discriminatory power for mortality
(AUC 0.79; 95 %CI: 0.63-0.94, p = 0,004). In contrast, any of the dynamic parameters
obtained with the VOT showed a significant AUC.
CONCLUSIONS. Septic shock patients present an important alteration of microcirculation
that can be early evaluated by NIRS with prognostic implications. The monitoring of
microvascular reactivity by rSO2 in the brachioradialis muscle after a VOT in this group of
patients doesn’t seem to improve the prognostic value of baseline rSO2.
REFERENCE(S). Rodriguez A et al. Mortality and regional oxygen saturation index in
septic shock patients: A pilot study. J Trauma 2011; 70: 1145-1152.
GRANT ACKNOWLEDGMENT. Partially funded by FIS PI13/02011 and SEPAR
264/2012.
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IMPACT OF AN EARLY GOAL-DIRECTED THERAPY PROTOCOL IN THE
TREATMENT OF SEVERE SEPSIS AND SEPTIC SHOCK: A HOSPITAL
REALITY
N. Fernandes1, M. Câmara1, M. Faria1, M. Jardim1, S. Escórcio1, G. Silva1, R. Duarte1,
J.J. Jardim1, C.A. Pereira1, E.R. Maul1, J. Nóbrega1
1
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INTRODUCTION. Portuguese data shows that 22 % of the intensive care stays is due to
acquired community sepsis. These cases are from an overall hospital mortality of 38 %.
OBJECTIVES. Impact of Implementation of an Early Goal-Directed Therapy Protocol
(EGDTP) in the Treatment of Severe Sepsis and Septic Shock in Hospital of Funchal,
Madeira Island.
METHODS. Retrospective study. From all the patients admitted to the ICU from 1st
January 2008 to 31th December 2012 (N = 2223) we selected those with severe sepsis and
septic shock (N = 817). These were divided into subgroups: patients with severe sepsis and
septic shock; those with community and hospital acquired sepsis and septic shock and those
admitted before (2008) and after implementation of the EGDTP (2009-2012).
The authors studied the demographic data of the population and the impact of the implementation of the EGDTP using ICU mortality, hospital mortality and ICU and hospital
length of stay as endpoints.
Continuous variables were expressed as mean ± standard deviation and categorical variables as absolute value and percentage. The comparison of continuous variables was
performed by Student t test and Mann–Whitney test and comparison between categorical
variables was performed by Fisher’s exact test and Chi-square test.
Multivariate logistic regression analysis used hospital mortality as the dependent variable.
The variables included in the analysis were those that had a significant association with the
risk of death in hospital in the univariate analysis (p \ 0.1).
The data were analyzed using SPSS for Windows V 15.0 (SPSS, Chicago, IL).
RESULTS. After implementation of the EGDTP the number of admissions increased. The
overall frequency of patients with sepsis and septic shock before the implementation of the
protocol was high (45.1 %).
The comparison of patients before and after implementation of the protocol revealed that
after 2009 patients were older and more severe with a higher incidence of gastrointestinal
and metabolic/renal failure. A shorter time of mechanical ventilation, shorter ICU and
hospital stay, but no change in mortality in the ICU and hospital.
The incidence of severe sepsis decreased and increased incidence of septic shock.
The incidence of nosocomial sepsis ICU decreased significantly.
CONCLUSIONS. With the implementation of the EGDTP the authors found a decrease in
the ICU and hospital length of stay and a diminished percentage of ventilated patients but no
change in the number of days of mechanical ventilation.
In sepsis admitted to the ICU, there was no statistically significant change in ICU and
hospital mortality. The categorization of sepsis from the community and hospital before and
after the intervention also showed no difference in mortality.
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SEVERE SEPSIS: CRAIGAVON AREA HOSPITAL
R. McKeague1
1
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INTRODUCTION. The application of evidence based pathways in the recognition and
early management of severe sepsis improves outcomes.1 Despite debate over the role of
EGDT, the key remains early recognition, resuscitation and escalation.1,2 No pathway exists
within this District General Hospital outside of the Emergency Department. The Surviving
Sepsis Campaign has attempted to improve awareness outside of the ED and Critical Care.1
OBJECTIVES. Ascertain and compare baseline compliance with the Surviving Sepsis
bundles of care for patients admitted to Critical Care via ED and the general wards. The
audit also aimed to investigate where interventions could be targeted to improve
compliance.

METHODS. A retrospective review of patients admitted to this ICU from January to
November 2013 with septic shock who grew clinically significant blood cultures. Compliance with the Surviving Sepsis care bundles from the point of development of severe sepsis
was measured. Systems of care were analysed including time to various interventions, grade
of doctor review and appropriateness of nursing observations.
RESULTS. Of a total 21 patients, compliance with all aspects of the 6 h bundle was
14 %. 48 % of patients were severely septic in the ED. 60 % of these patients received
all aspects of the 3 h bundle. No patient who developed severe sepsis on a general ward
received all the aspects of recommended care within 3 h. They waited longer for antibiotics, received less fluid with delayed critical care referral (see Table 1). Transient
responders experienced even further delayed referral and increased fluid resuscitation
(1082.5 min and 4146 ml). 72 % of ward reviews were carried out by junior staff, with
82 % of presentations occurring outside normal working hours (9-5). 27 % of nursing
observations were carried out appropriately according to the patients Early Warning
Score.
Emergency Department

General Wards

Average Time to Antibiotics (min)

67

189

Lactate \3 h

70 %

27 %

Initial Lactate (mmol/l)

4.5

2.6

Vol of Fluid \3 h (ml)

1798

898

Vol of Fluid prior to Referral (ml)

2020

1503

Time to ICU Referral (min)

176

566

Present Outside 9-5

40 %

82 %

[Table 1]
CONCLUSIONS. Variation between the ED and general wards highlights the role a
pathway can play in early recognition and resuscitation. Additions to the ED pathway based
on lactate are planned to identify potential transient responders who may benefit from early
critical care follow-up. A high proportion of ward presentations occurred outside normal
working hours where the majority were reviewed by junior staff with inappropriate EWS
charting. These elements highlight the systemic challenges to improving ward level recognition and management in the critical early phases of severe sepsis though provide
valuable sources for intervention.
REFERENCE(S). 1. Dellinger RP, Levy MM, Rhodes A, et al.: Surviving Sepsis Campaign: International guidelines for management of severe sepsis and septic shock: 2012. Crit
Care Med 2013; 41:580-637. 2. Yealy DM, Kellum JA, Juang DT, et al.: A randomized trial
of protocol-based care for early septic shock. N Engl J Med 2014; DOI:
10.1056/NEJMoa1401602
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ROLE OF ULINASTATIN IN REDUCING MORTALITY FROM SEVERE SEPSIS A RETROSPECTIVE ANALYSIS
Y. Mehta1, A. Gupta2, A. Kumar2
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INTRODUCTION. Sepsis remains a critical problem with significant morbidity and
mortality. Inflammatory cytokines, Tumour necrosis factor alpha and interleukin 6 activate
coagulation and inhibiting fibrinolysis resulting in endovascular injury and multiorgan
failure. Ulinastatin is a glycoprotein and a serine protease inhibitor found in human urine
and blood. Ulinastatin attenuates the elevation of neutrophil elastase release, thereby
blunting the rise of pro-inflammatory cytokines and also inhibits secretion of pro-inflammatory cytokines IL-6 and IL-81,2.
OBJECTIVES. To study the outcome in severe sepsis patients who received Ulinastatin
along with standard supportive care and antibiotic therapy. Primary outcome - To
evaluate the mortality benefit. Secondary outcome -To monitor reduction in organ
dysfunction.
METHODS. A retrospective cohort study was conducted in a tertiary care hospital. Data of
patients admitted with severe sepsis from Nov-2012 to Aug 2013 were analyzed and were
allocated into two groups of 67 patients each. Group A patients; who received Ulinastatin
200,000 Units intravenously twice daily for 5 days with antibiotics and standard care. Group
B patients; who received antibiotics and standard care for severe sepsis.
Demographic profile, clinical parameters, APACHE II Score, SOFA scores on 1st and
5th day of ICU admission and on discharge or death were studied. Outcome was analysed in terms of mortality, reduction in organ dysfunction, length of stay (LOS),
ventilator days, PaO2/FiO2 ratio, improvement in renal functions, improvement in liver
functions and requirement of vasopressors support. Statistical analysis was done with
paired t-test.
RESULTS. There was no difference in the baseline characteristics. However, the mean ICU
stay was reduced (9.8 ± 5.4 days vs. 12.2 ± 8.8 days, p 0.52), the duration of vasopressor
requirement was reduced (4.5 ± 3.8 days vs. 4.5 ± 3.8 days) and showed a significant
decrease in mortality (32.8 % vs. 56.7 %, p 0.005). There was improvement in SOFA Score
in patients administered Ulinastatin (14 %, p 0.003) and improvement in Serum Creatinine
(p 0.003) on day 5 of admission and at the time of discharge from ICU. However, the study
was unable to document improvement in PaO2/FiO2 or decrease in duration of ventilation.
CONCLUSIONS. The retrospective study showed that Ulinastatin is associated with significant decrease in mortality and improvement in haemodynamic parameters and organ
dysfunction in severe sepsis.
REFERENCE(S). 1. Nishiyama1 T, Yokoyama T, Yamashita K. Effects of a protease
inhibitor, ulinastatin, on coagulation and fibrinolysis in abdominal surgery. J Anesth
2006;20:179-182.
2. Yumin L, Hao C, Xun L, Wence Z, Minyan H, Chiriva-Internati Wachtel MS, Frezza EE.
A new immunomodulatory therapy for severe sepsis: Ulinastatin Plus Thymosin {alpha} 1.
J Intensive Care Med 2009;24:47-53
GRANT ACKNOWLEDGMENT. No grants for this study.
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EFFECTS OF DOPAMINE VERSUS NOREPINEPHRINE ON THE RECOVERY
OF MICROVASCULAR PERFUSION IN SEPTIC SHOCK
T.C. Rossetto1, A. Silva-Neto1, M. Faustino1, F.S.R.M. Andrade1, D.T. Fantoni1,2
1
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INTRODUCTION. There has been considerable debate as to the relative benefits of
dopamine and norepinephrine in shock states. Although both have been an effective treatment for refractory hypotension, the role of increasing mean arterial pressure (MAP) with
dopamine vs. norepinephrine on microvascular perfusion remains unclear in septic shock.
OBJECTIVES. The aim of this study was to evaluate the effects of dopamine vs. norepinephrine on the sublingual microcirculation impairments when used as treatment for
septic shock-induced hypotension.
METHODS. Fourteen bitches with septic shock associated with Escherichia coli pyometra
and undergoing ovariohysterectomy were included in the study if they had persistent
hypotension (either a mean arterial pressure (MAP) \ 65 mmHg, a central venous pressure
(CVP) \ 8 mmHg, or a CVP that failed to increase 2 mmHg following fluid challenge of
15 ml/kg lactated Ringer’s solution in 15 min). The animals were randomised to receive
dopamine (DOPA group; 5 mcg/kg/min followed by a 2 mcg/kg/min increase every 2 min)
or norepinephrine (NORE group; 0.1 mcg/kg/min followed by a 0.05 mcg/kg/min increase
every 2 min) until MAP [ 65 mmHg was achieved. The capillary density, total flow rate
and De Backer’s score were evaluated using orthogonal polarization spectral (OPS) imaging
(Microvision scan probe) in the sublingual mucosa, with concurrent assessment of cardiorespiratory function prior to (baseline) and after vasopressor therapy (TG). All
microvascular values were analysed using the software Automated Vascular Analysis.
RESULTS. Total vessel density (p = 0.0431) and De Backer’s score (p = 0.0003) were
significantly improved at TG compared to baseline in the DOPA group. In the NORE group,
there was a significant increase in the De Backer’s score at TG compared to baseline
(p = 0.0361) (Figure 1).
2

[Figure 1]
No statistically significant difference was found in any parameters between the groups.
CONCLUSIONS. Both dopamine and norepinephrine were equally effective to improve
sublingual microcirculation disturbances in septic shock-induced hypotension.
REFERENCE(S). GRANT ACKNOWLEDGMENT. São Paulo Research Foundation
(FAPESP 12/07990-3).
FIGURE 1. Representative images of the sublingual microcirculation assessed by Microvision Scan showing an animal from the DOPA group at baseline (I) and TG (II), and an
animal from the NORE group at baseline (III) and TG (IV).

RESULTS. The TPTD group demonstrated both a significantly reduced ICU hospitalization
time and total volume fluid (6 ± 5 days, 2900 ± 2700 ml) compared to the CVP group
(9 ± 3 days, 7100 ± 5200 ml); p values were 0.01 and 0.001, respectively. There was no
significant difference in 28-day mortality (18 % of TPTD group vs. 33 % of CVP group)
and ventilation days (4 ± 2 days TPTD group vs. 6 ± 2 days of CVP group) between the
two groups.
CONCLUSIONS. TPTD monitoring is a helpful method that provides timely and accurate
information regarding the fluid management in sepsis patients. It may also help to reduce
any excess fluid transfusion and thus avoiding pulmonary edema. TPTD monitoring method
may help to shorten the length of ICU stay in sepsis patients.
REFERENCE(S). 1. Michard, Chest, 2002. 121(6): p. 2000-8. 2. Marik, P.E., Chest, 2008.
134(1): p. 172-8. 3. Singer, M., Crit Care Resusc, 2006. 8(3): p. 244-5.
GRANT ACKNOWLEDGMENT. We declare this study has no grant support.
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EVALUATION OF THE INCIDENCE OF CENTRAL VENOUS THROMBOSIS
FOLLOWING CANNULATION OF THE RIGHT INTERNAL JUGULAR VEIN IN
PATIENTS AFTER CARDIAC SURGERY
K. Tizard1, A. Prenter1, O. Al-Rawi1
1
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INTRODUCTION. In our institution, most patients undergoing cardiac surgery have a
central venous catheter (CVC) placed prior to surgery under ultrasound guidance. This is
usually a quad-lumen catheter inserted into the right internal jugular vein (RIJV) with a
number of patients also having a Swan Introducer catheter inserted into the same vein.
Previous international studies1,2 have reported a high incidence of venous thrombosis
despite the catheters remaining in situ for relatively short periods of time. This can present
with discomfort, erythema, fever, swelling of the affected limb and dilated collateral veins.
Thrombosis can also be asymptomatic, diagnosed during coincidental imaging or during
screening.
OBJECTIVES. Evaluation of the incidence of RIJV CVC related thrombosis post-cardiac
surgery in our UK tertiary referral centre population.
METHOD. Over a 2 week period, patients undergoing elective cardiac operations who had
placement of RIJV CVC(s) pre-operatively were screened on post-operative day 2 for the
presence of an intravenous thrombus. Emergency patients and patients with pre-existing
thrombosis of internal jugular vein were excluded.
2-dimensional ultrasonography ± colour Doppler of the RIJV were used on vein cannulation and on post-operative day 2. The presence or absence of a thrombus in the RIJV was
noted, as well as the configuration of any thrombus and whether there was any obstruction to
venous blood flow.
Anticoagulant therapy and patient demographics (including age, sex, BMI, co-morbidities,
risk factors for DVT, type of surgery, off-pump/on-pump and length of CPB) were also
noted.
RESULTS. 60 elective cardiac patients with RIJV CVCs were scanned on day 2 postsurgery. 20/60 (33 %) patients had evidence of RIJV thrombosis. 10/20 (50 %) were in the
shape of a sleeve, 6/20 were compact (30 %) and 13/20 (65 %) were attached to the vein
wall at the site of CVC insertion. 18/20 (90 %) of patients who had developed thrombus had
had their CVCs removed \48 h after insertion.
19/20 (95 %) of patients who had developed a thrombus were already receiving prophylactic
LMWH alone (5/20) or in addition to anti-platelet therapy (14/20).
CONCLUSIONS. The incidence of catheter related thrombosis is high in this population
despite generally having the catheter in situ for short periods and receiving prophylactic
anti-coagulation. Thrombus appears to be most commonly formed at the site of insertion and
around the catheter. This highlights the importance of early removal of unnecessary catheters in our patients.
REFERENCES. 1. High incidence of intravenous thrombi after short-term central venous
catheterization of the internal jugular vein. Wu et al. J Clin Anaesth. 1999 Sep; 11 (6) 482-5.
2. Deep vein thrombosis of the neck and pulmonary embolism in patients with a central
venous catheter admitted to cardiac rehabilitation after cardiac surgery: a prospective study
of 815 patients. Frizzelli et al. Intern Emerg Med 2008 Dec;3(4):325-30.
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COMBINED USE OF TRANSPULMONARY THERMODILUTION TECHNIQUE
IN FLUID MANAGEMENT FOR SEPSIS PATIENTS
K. Morisawa1, M. Yanai1, Y. Takamatsu1, M. Takita1, S. Fujiwara1, B.D. Lohman1,
J. Matsumoto1, S. Fujitani2, Y. Taira1
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INTRODUCTION. Treatment for sepsis requires proper fluid transfusion as well as close
monitoring of hemodynamic changes. Although the main guidelines recommend central
venous pressure (CVP) for fluid management, several studies reported that CVP may not
adequately reflect the hemodynamic changes involved 1,2. The volume of fluid to be
administered based on CVP monitoring may lead to excessive fluid balance resulting in
pulmonary edema and therefore prolong mechanical ventilation therapy.3 Transpulmonary
thermodilution (TPTD) is a technique that can safely and precisely estimate the intrathoracic
blood volume as a volumetric parameter and may therefore be useful in limiting unnecessary
excessive fluid administration.
OBJECTIVES. We assessed retrospectively 43 patients in severe sepsis or septic shock
subjected to mechanical ventilation in the intensive care unit (ICU) during the study period
from September 2012 to August 2013.
METHODS. During the first 72 h post-admission to the ICU, we compared the clinical
outcomes and total fluid balance between patients who were managed with TPTD (TPTD
group) and CVP (CVP group).

THE ARTERIAL PRESSURE FLOW LOOP AS CONTINUOUS DEVICE TO
ASSESS VENTRICULAR-ARTERIAL COUPLING IN HIGH RISK PATIENTS
A. Le Gall1, O. Passouant1,2, M. Bucciero1, A. Mebazaa1,2, E. Gayat1,2, F. Vallée1
Hôpital Lariboisiere, Département d’Anesthésie-Réanimation, Paris, France, 2INSERM U
942, Paris, France
INTRODUCTION. Ventricular-arterial coupling is defined by the relationship between the
ventricular and the arterial elastances and is a cardiovascular system efficiency’s measure.
However, this measure is unusable in our daily practice. Simultaneous measurements of
aortic flow by esophageal Doppler and of invasive arterial pressure, allow us to draw
Arterial Pressure/Aortic Flow (P/F) loop.
OBJECTIVES. This preliminary study was design to evaluate P/F loop derived parameters,
in anesthetized patients, as cardiovascular system characteristics, and to describe their
evolution before and after vasoconstriction drugs.
METHODS. This study was approved by an institutional review board (CE SRLF n11356). 15 neurosurgical patients were included. Two cardiovascular risk factors or more were
found in 8 patients, others patients had 0 or 1 cardiovascular risk factor. After general
anesthesia’s induction, a continuous and simultaneous cardiac output (CO) and arterial
pressure monitor (CombiQ, Deltex Medical) was inserted. An arterial tonometer (Sphygmocor, Nellcor System) was also used in order to obtain central arterial pressure, and
arterial rigidity indexes, such as Augmentation Index (Aix). Four points of interest were
derived from the P/F loop: A (Diastolic Arterial Pressure), B (Arterial pressure at maximal
instantaneous aortic flow), C (Systolic Arterial Pressure, and D (Dicrotic Arterial Pressure).
These points defined two straight lines (AB andAC), and 4 surfaces, the total surface (Stot),
S1, S2 and S3. Three angles (a, b and c) were derived.

1
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and used to derive the least significant change (LSC) in Parm that this technique could
reliably detect.
RESULTS. 10 patients were included in the study, 40 measurements of Parm were
recorded. Arterial and venous pressure equilibrated after 60 s of inflation with a difference
of 0.65 ± 0.5 mmHg, so we chose the 60 s value of arterial pressure for Parm. There were
no significant increases or decreases of Parm during repeated determinations (Table 1) For a
single measurement, the CE was 5 % (±2 %) and the LSC was 14 % (±6 %). Averaging
two, three and four measurements the CE improves to 4 % (±1 %), 3 % (±1 %) and 3 %
(±1 %) respectively, and the LSC was reduced to 10 % (±4 %), 8 % (±3 %) and 7 %
(±3 %) respectively.

[Pressure-Flow loop description]
When vasoconstrictors was necessary (20 % Arterial Pressure fall), P/F parameters was
recorded before (T0) and at maximal vasoconstrictor’s peak effect (T1)
RESULTS. 90 vasoconstrictor’s boluses were studied. At T0, a, b and c was significantly
higher in ‘‘high risk’’ patients. whereas Stot didn’t differ between the two groups. In ‘‘high
risk’’ patients, arterial pressure at T1 was similar to ‘‘low risk’’ patients, but c was significantly higher when compared to ‘‘low risk’’ patients (+ 4 ± 17 % versus +2 ± 3 %,
p = 0,05). At T1, S1/Stot ratio was significantly lower in ‘‘high risk’’ patients compared to
‘‘low risk’’ patients (41 % ± 17 % versus 32 % ± 12 %, p = 0,0074). b and c angles were
well correlated with Aix (r2 = 0,66 and 0,69 respectively).
CONCLUSIONS. Shape of P/F loop and its evolution after vasoconstriction varied with
cardiovascular status and is a continuous arterial rigidity’s monitoring. P/F loop will may
allow a continuous ventricular-arterial coupling monitoring in anesthetized patients. Further
studies are needed in order to confirm and complete these results.
REFERENCE(S). Sagawa, Cardiac contraction and the pressure–volume relationship.
Oxford University Press
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RADIAL ARTERY APPLANATION TONOMETRY FOR NONINVASIVE
CARDIAC OUTPUT MEASUREMENT: A COMPARISON WITH INTERMITTENT
PULMONARY ARTERY THERMODILUTION IN PATIENTS AFTER
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University Medical Center Hamburg-Eppendorf, Department of Anesthesiology, Hamburg,
Germany, 2University Medical Center Hamburg-Eppendorf, Department of Cardiovascular
Surgery, Hamburg, Germany, 3University Medical Center Hamburg-Eppendorf, Department
of Intensive Care Medicine, Hamburg, Germany
INTRODUCTION. Measuring cardiac output (CO) is highly important for adequately
monitoring and treating surgical and intensive care unit patients. In the recent years, noninvasive technologies for CO determination became available. Whether these new
noninvasive technologies can replace invasive methods in regard to accuracy and precision
is still a subject of discussion.
OBJECTIVES. To compare CO measurements obtained completely noninvasively using
radial artery applanation tonometry (T-Line 400, Tensys Medical Inc, San Diego, CA, USA)
(AT-CO) with invasive CO measurements using intermittent pulmonary artery thermodilution (pulmonary artery catheter (PAC); PAC-CO).
METHODS. In this interim analysis, simultaneously obtained AT-CO and PAC-CO
measurements were analyzed in 12 patients during the first hours after cardiothoracic surgery. Three independent sets of three consecutive thermodilution measurements each were
performed per patient resulting in 108 paired measurements. No data were excluded.
Agreement between the two methods was statistically assessed by Bland–Altman analysis
and by calculating the percentage error.
RESULTS. The Bland–Altman analysis resulted in a bias of -0.08 L/min, a standard
deviation of 0.6 L/min and limits of agreement of -1.29 to +1.13 L/min. The percentage
error was 25 %.
CONCLUSION. In this clinical study in patients after cardiothoracic surgery, CO determination with noninvasive radial artery applanation tonometry using the T-Line 400
technology showed good accuracy and precision when compared with intermittent pulmonary artery thermodilution.
GRANT ACKNOWLEDGMENT. BS received unrestricted research grants from Tensys
Medical Inc. (San Diego, CA, USA).
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TRANSIENT STOP-FLOW ARM ARTERIAL-VENOUS EQUILIBRIUM
PRESSURE MEASUREMENT: DETERMINATION OF PRECISION OF THE
TECHNIQUE
1,2

1,2

1,2

1,2

H.D. Aya , A. Rhodes , N. Fletcher , M. Grounds , M. Cecconi
1

1,2

St George’s Healthcare NHS Trust, Adult Critical Care Directorate, London, United
Kingdom, 2St George’s University of London, Clinical Sciences, London, United Kingdom
INTRODUCTION. Transient stop-flow arm arterial-venous equilibrium pressure (Parm) is
a validated technique for measuring the mean systemic filling pressure (Pmsf) [1]. Pmsf is a
functional measure of the effective intravascular volume status.
OBJECTIVES. To assess the precision of the Parm measurement.
METHODS. Parm was measured by inflating a pneumatic tourniquet around the upper arm
50 mmHg above systolic pressure for 60 s, 4 times consecutively, separated by an interval
of 5 min, in each patient. Arterial (Pa) and peripheral venous pressure (Pv) were recorded
every 10 s. Mean difference between Pa and Pv was calculated in order to determine the
adequate stop-flow time. One way ANOVA test with Bonferroni correction was used to
compare the mean values of the four determinations of Parm and to detect systematic
changes in Parm during repeated measurement. The coefficient error (CE) was determined

[Figure 1 Relationship between the precision and th]

Determination

First

Second

Third

Fourth

p

Parm mmHg

23.5 ± 9.5

23.2 ± 9.5

23.1 ± 9.1

23 ± 9.2

0.08

[Table 1 Parm values in consecutive determinations]
CONCLUSIONS. At least two determinations are necessary in order to reliably detect
changes on Parm of 10 %, or 2 mmHg in this sample. More determinations will not detect
any change with our current clinical tools.
REFERENCE(S). 1. Maas JJ, et al. (2012) Estimation of mean systemic filling pressure in
postoperative cardiac surgery patients with three methods. Intensive Care Med 38 (9):14521460.
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A COMPARISON OF A STANDARD VS. MINIATURIZED
ECHOCARDIOGRAPHIC SYSTEM IN THE DIAGNOSIS OF HAEMODYNAMIC
SHOCK
R. Rooplalsingh1, P. McCanny1, B. Marsh1, P. Diamond1, F. Colreavy1
1

Mater Misericordiae University Hospital, Dublin, Ireland
INTRODUCTION. Transthoracic echocardiography (TTE) is a first-line diagnostic test for
the assessment of haemodynamically unstable critically ill patients.1 Continuous progress in
electronics has led to the production of small (smartphone size), highly portable echocardiography machines that continue to improve in quality.2
OBJECTIVES. To evaluate the utility of a miniaturized echocardiographic system (MES),
compared with a standard echocardiography machine (SD), to diagnose the cause of haemodynamic shock in critically ill patients.
METHODS. Following ethical approval, patients admitted to ICU in haemodynamic
shock were prospectively enrolled from February 2013 - April 2014. Each patient
underwent 2 TTE studies performed independently by 2 operators; a study with SD (Vivid
q or ITM, GE) and within 15 min a study with MES (VscanTM, GE) or vice versa. Patients
were randomly allocated to both device and operator for the initial TTE study. A bedside
report of the SD TTE findings was immediately available to the attending Intensivist. All
TTE studies were subsequently read by a 3rd investigator. Image quality was graded
(1 = poor, 2 = good, 3 = excellent). Data collection focused on clinical indication, TTE
findings, global image quality and therapeutic impact defined as a change in patient
management.
RESULTS. Thirty-seven patients were included (characteristics table 1). The clinical
questions and echocardiographic findings for each device are shown in table 2. The % of
clinical questions answered by MES were comparable to the SD; 35/37 vs. 36/37 (94 % vs.
97 %). Echocardiographic findings led to a change in management in 17 (46 %) of cases.
These changes included the following cases; fluid administration (5), coronary angiogram
deferred (4), inotrope commenced (3), vasopressor commenced (3), pulmonary artery
catheter removed (1), transoesophageal echocardiogram (1). Global image quality is illustrated in fig. 1. Both the SD and MES echo systems had the same number of cases with
adequate image quality, however there were more poor image quality studies with the MES.
The number of acoustic windows obtained with each system (fig. 2).
Baseline characteristics of patients and cardio-respiratory support.
Patients (n = 37)
Age (mean ± SD)

64 ± 15

Male (%)

25 (67)

APACHE II score  (mean ± SD)

25 ± 8

SOFA score } (mean ± SD)

9±3

Mechanical ventilation (%)

33 (89)

Noradrenaline lg/min (32 patients) Mean dose ± SD

7.6 ± 7.4

Adrenaline lg/min (13 patients) Mean dose ± SD

6.2 ± 5

 Acute Physiologic and Chronic Health Evaluation II score. } Sequential Organ Failure
Assessment score.
[Table 1]
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ESTIMATION OF THE MEAN SYSTEMIC PRESSURE CORRECTED BY THE
PULMONARY PRESSURE TRANSMISSION INDEX
V. Chhor1, A. Lancelot1, D. Pasero1, M. Rienzo1, A. Follin1, J. Chatelon1, C. Lebard1,
B. Cholley1, D. Journois1, R. Pirracchio1
1
HEGP, Paris, France
INTRODUCTION. The estimation of the mean systemic pressure (MSP, physiological
value: 7 mmHg) may be helpful to guide fluid resuscitation therapy in ICU patients. The
MSP may be estimated through stroke volume (SV) measurements at different levels of
right atrial pressure (RAP), obtained by altering the intrathoracic pressure (ITP) [1].
However, the impact of ITP on RAP depends on how the ventilatory pressures are transmitted to the intravascular pressures [2].
OBJECTIVE. The aim of our study was to assess a corrected estimation of the MSP, taking
into account the transmission index (TI) [2].
METHODS. After submission to an IRB, mechanically ventilated patients requiring a
250 mL fluid challenge and monitored with a transoesophageal Doppler were included. Two
methods for MSP estimation were used: our reference method (MSP1) was a regressionbased formulae taking as input variables a static measurement of the RAP, the arterial
pressure, the cardiac output, and the patient’s age, weight and size [3]; the second method
(MSP2) was based on a linear regression of measured VES on RAP during end-inspiratory
and end-expiratory pauses at two levels of ITP (PEP 5cmH20 and PEP set for a plateau
pressure value of 30 cmH2O) [1]; eventually, we computed the corrected RAP (cRAP)
before and after a fluid challenge: cRAP = RAP * TI with TI = DRAP/(Pplateau-PEP) [2].
We used a Bland and Altman plot to compare the values obtained with the MSP1 and MSP2
before and after correction by the TI.
RESULTS. Eight patients were included so far. The uncorrected MSP2 values did not lie in
the physiological range (median [IQR]: 26.8 [19.1-35.4]), in contrast to those obtained after
correction with the TI (7.5 [6.3-8.5]) and with the corrected MSP1 (5.2 [4.4-7.3]). The
agreement between MSP2 and MSP1 was substantially improved by correcting the RAP
(Figure).
The mean bias was 14.0 (95 % CI, -8.6 - 36.6) before correction and 2.7 (95 % CI, -5.0 10.3) after correction with the TI.

[Figure]
CONCLUSION. In this preliminary study, the MSP estimation using the linear regression
method may be improved by correcting the RAP with the transmission index.
REFERENCES. 1. Cecconi M et al. Intensive Care Med 2013, 39:1299-305. 2. Teboul JL
et al. Crit Care Med 2000, 28:3631-6. 3. Persichini R et al. Crit Care Med 2012, 40:3146-53.
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TISSUE DOPPLER IMAGING MYOCARDIAL PERFORMANCE INDEX AS
A METHOD TO EVALUATE LEFT VENTRICULAR DIASTOLIC AND SYSTOLIC
FUNCTION IN ICU PATIENTS
L. Zapata1, P.A. Lopez-Garzon1, J.C. Suarez-Montero1, J. Mancebo Cortes1
1

Hospital de la Santa Crea i Sant Pau, Intensive Care Department, Barcelona, Spain
OBJECTIVE. To evaluate the usefulness of myocardial performance index (MPI), a tissue
Doppler (TDI) derived parameter of global ventricular function, to detect systolic (LVSD)
and diastolic (LVDD) dysfunction and elevated left ventricular filling pressures (EFP) in
mechanically ventilated patients.
METHODS. Prospective, observational study in a university hospital. We included 50
patients under mechanical ventilation for more than 48 h. Patients with atrial fibrillation
(n:5) or severe mitral valve disease (n:3) were excluded. Echocardiography was performed
at admission. LVSD was defined as a left ventricular ejection fraction\50 % and LVDD as
an early diastolic mitral annular velocity (e0 ) obtained by TDI \ 10 cm/s. EFP was defined
by a ratio of early transmitral velocity (E) to e0 (E/e0 ) [ 15, or 9-14 with a left atrium volume
[34 mL/m2. MPI was calculated by TDI as (a - b)/b where a is the time interval from the
end of late mitral annular diastolic wave (a0 ) to the onset of e0 , and b is the time interval
between the start and the end of mitral annular systolic wave (s0 ).
RESULTS. 42 patients were analyzed, echocardiography was normal in 42.8 %, 40.5 %
showed any degree of LVDD and 16.7 % LVDD + LVSD. Patients with LVDD or LVSD are
more likely to be older (Normal 48.9 ± 14.8 vs LVDD 66.41 ± 11.9 vs LVSD 67.7 ± 11.1;
(p \ 0.001) and to have previous history of cardiac heart failure, COPD and hypertension.
MPI showed significant differences (p \ 0.001) between echocardiography showing normal
cardiac function (0.31 ± 0.18), LVDD (0.50 ± 0.20) and LVDS + LVDD (0.69 ± 0.14).
Cut-off values using the ROC curve of the MPI to detect LVDD was 0.37 with a sensitivity
(Se) of 70 % and a specificity (Sp) of 70 %, to detect LVDD + LVSD was 0.54 with 85 % Se
and 73 % Sp. Patients with EFP had higher MPI (0,58 ± 0,17 vs 0.40 ± 0.23, p = 0.015).
The MPI cut-off to detect EFP was 0.47 with a 73 % Se and Sp of 63 %.
CONCLUSIONS. Our data suggest that the MPI is a sensitive tool to the study of filling
pressures and systolic/diastolic function in mechanically ventilated critically.
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CONCLUSIONS.
1. The MES system was comparable to the SD in providing a TTE finding to help diagnose
the cause of haemodynamic shock despite the inferior image quality.
2. Echocardiography had a therapeutic impact in 46 % of cases studied.
REFERENCE(S). 1. ICM 2004, 30:718-723. 2. J Am Soc Echocardiogr 2010, 23:1225-30.
GRANT ACKNOWLEDGMENT. This study was supported by a grant from the Intensive
Care Society of Ireland.

SKIN BLOOD FLOW ASSESSED BY LASER DOPPLER IN PATIENTS WITH
SHOCK
G. Stringari1, D. Orbegozo Cortes1, L. Gottin2, D. De Backer1, J. Creteur1, J.L. Vincent1
1

Erasme Hospital, Université libre de Bruxelles, Dept of Intensive Care, Brussels, Belgium,
2
Azienda Ospedaliera Integrata, Università degli Studi di Verona, Intensive Care Unit,
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INTRODUCTION. Microcirculatory alterations are commonly observed in critically ill
patients and are independent prognostic factors. Among the non-invasive techniques that
have been developed to evaluate the microcirculation, skin laser Doppler (SLD) seems
promising.
OBJECTIVES. The aim of this study was to evaluate skin perfusion before and after a
thermal challenge (TC) in patients with circulatory shock.
METHODS. The skin perfusion at the level of the proximal anterior forearm was evaluated
by SLD (PeriFlux 5000 monitor, PERIMED AB, Sweden) in 15 healthy volunteers (7
males) and in 13 patients (8 males) with circulatory shock (need for vasoactive agents to
maintain arterial pressure). We measured the baseline perfusion at 37 C for at least 3 min
and registered the maximum flow during a 30 min period after a TC at 43 C. We calculated
the ratio and the difference between baseline and maximum flow after TC. A Mann–
Whitney test was used to compare groups. Data are expressed as median and interquartile
range (IQR) and a p \ 0.05 was considered as statistically significant.
RESULTS. Of the 13 patients enrolled with circulatory shock (SOFA 11 (8.8-12),
APACHE II 24 (22.8-29.3), 9 survivors), 8 had septic shock and 5 had cardiogenic shock.
Four patients were admitted for a surgical reason and 9 for a medical reason. Twelve
patients were mechanically ventilated, and 1 was breathing spontaneously. The median ICU
length of stay was 3.7 days (2.3-9.3).

Volunteers

Patients

N

15

13

p

37 C

11.0 (7.5-17.8)

20.0 (14.5-31.8)

0.045
0.73

43 C

110 (77-142)

130 (67-160)

RATIO

10.9 (8.8-12.3)

5.0 (3.5-11.4)

0.08

DIFFERENCE

90 (68-130)

94 (48-141)

0.98

[SLD in healthy volunteers and shock patients]

Survivors

Non-survivors

N

9

4

37 C

20.0 (13.3-27.5)

30.5 (14.0-70.5)

0.49

43 C

130 (93-156)

98 (40-255)

0.70

RATIO

9.0 (5.0-12.8)

3.4 (2.4-3.8)

0.02

DIFFERENCE

103 (73-141)

67 (26-185)

0.41

p

[SLD in survivors and non-survivors shock patients]
CONCLUSIONS. The severity of disease influences the skin perfusion before and after a
thermal challenge in critically ill patients. A smaller increase in skin blood flow after
thermal challenge was associated with a worse outcome.
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CLINICAL EVALUATION OF A DECISION SUPPORT SYSTEM FOR
HEMODYNAMIC MANAGEMENT - A PROSPECTIVE, OBSERVATIONAL
STUDY
D. Schädler1, C. Schuldt1, A. Caliebe2, S. D’Aria1, N. Schulz-Ruthenberg1, T. Becher1, G.
Zick1, I. Frerichs1, N. Weiler1, M. Grünewald1
1

University Medical Center Schleswig–Holstein, Campus Kiel, Anesthesiology and
Intensive Care Medicine, Kiel, Germany, 2University Medical Center Schleswig–Holstein,
Campus Kiel, Institute of Medical Informatics and Statistics, Kiel, Germany
INTRODUCTION. The management of hemodynamically instable patients still remains
challenging. A novel monitoring device (Navigator, Applied Physiology, St Leonards,
Australia) provides additional hemodynamic variables and decision support for fluid management, cardiac inotropy and vascular resistance [1]. It is unknown whether this decision
support is in agreement with the decisions made by the clinician.
OBJECTIVES. To assess whether the clinical assessment of fluid status, inotropy and
vascular resistance is in agreement with the decision support by the Navigator device.
METHODS. Patients treated in the intensive care unit and monitored using a PiCCO
monitor (Pulsion, Munich, Germany) were eligible for inclusion in this prospective,
observational trial. Patients aged 18 years or less were excluded. The study was approved by
the local ethics committee. All measurements were performed in the supine position. After
calibration of the PiCCO monitor, the clinical assessment of fluid status, inotropy and
vascular resistance were documented. Afterwards, the Navigator monitor was connected to
the patient and a measurement period of at least 1 min was performed. Then, the decision
support from the Navigator monitor was documented. Interrater agreement was determined
using Cohen’s kappa coefficient.
RESULTS. 49 measurement periods in 23 patients were performed. Clinical data of the
patients are summarized in the Table.
Age [years]

66 ± 13

Heart rate [1/min]

89 (82-106)

Systolic blood pressure [mm Hg]

122 (109-133)

Mean arterial blood pressure [mm Hg]

77 (72-88)

Diastolic arterial blood pressure [mm Hg]

57 (52-63)

Central venous pressure [mm Hg]

14 (10-17)

Peripheral oxygen saturation [%]

98 (97-99)

Cardiac index [l/min/m2]

4,1 (3,5-5,0)

[Clinical characteristics of patients.]
Values are given as mean ± standard deviation or median and interquartile range. An
agreement of the clinical assessment and the decision support by the Navigator monitor was
found in 45 % regarding the volume state (kappa 0.05 (-0.19 - 0.29) 95 % confidence

interval (CI)), in 61 % regarding vascular resistance (kappa 0.25 (-0.01 - 0.52 95 % CI) and
in 80 % (kappa 0.23 (-0.19 - 0.66 95 % CI)) regarding inotropy.
CONCLUSIONS. This single-center study showed a weak concordance for fluid state, a
slight concordance for vascular resistance and a slight concordance for inotropy between the
clinical assessment and the decision support provided by the Navigator monitor.
REFERENCE(S). [1] Parkin, W. G. and C. A. Wright, Int J Clin Monit Comput 8: 35-42,
1991.
GRANT ACKNOWLEDGMENT. The study was supported by a restricted research grant
from Dräger Medical (Lübeck, Germany).
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ICED OR ROOM TEMPERATURE SALINE FOR TRANSPULMONARY
THERMODILUTION MEASUREMENTS?
S. Grimmer1, M. Sander1, S. Wolf2
1

Charité - Universitätsmedizin Berlin, Anesthesiology, Berlin, Germany, 2Charité Campus
Virchow, Department of Neurosurgery, Berlin, Germany
INTRODUCTION. With transcardiopulmonal thermodilution a bedside method is available for the intensivist to determine cardiac index, global enddiastolic volume index
(GEDVI) and extravascular lung water index (EVLWI). These parameters allow assessment
of cardiac function, volumetric preload and the extent of pulmonary edema of a critically ill
subject. Recommendations of the device manufacturers allow measurements to be taken
with iced or room temperature saline. Previous studies were carried out mostly with a
pulmonary artery catheter and came to ambiguous results. The only available study using
transcardiopulmonary thermodilution [1] in 15 intensive care patients concluded both
methods to be interchangeable, but lacked sufficient power to recognize subtle findings.
OBJECTIVES. To analyze the agreement and precision of Cardiac Index, GEDVI and
EVLWI on data collected in daily routine on a neurosurgical intensive care unit.
METHODS. Measurements were performed sequentially with iced and room-temperatured
saline in any orders within a time window of 20 min. We analyzed data of 286 patients, 151
men, 135 women, with a median APACHE2 score 22 and 26, respectively. Examined were
bias and limits of agreement following the approach by Bland and Altman [2], percentage
error according to Critchley et al. [3] and coefficient of variation (CV), precision and least
significant change (LSC) according to Monnet et al. [4].
RESULTS. The bias for Cardiac Index was -0.15 l/min/m2 (95 % confidence interval (CI)
-0.20 to -0.11) and percentage error -4.1 % (95 % CI -5.3 to -2.9 %). For GEDVI bias
was -23.7 l/min/m2 (95 % CI -34.3 to -13.0 l/m2) and percentage error -2.9 % (95 % CI
-4.01 to -1.43 %). For EVLWI the bias was -0.41 ml/kg (95 % CI -0.57 to -0.24 ml/
kg) and percentage error -0.4 % (95 % CI -1.8 to 1.0 %). Calculated for three measurements the precision for the median Cardiac Index with iced saline was 4.0 % and with
room temperature saline 6.85 % (p \ 0.001). The median precision for GEDVI with iced
saline was 5.40 % and with room temperature saline 7.7 % (p \ 0.001). The median precision for EVLWI using iced saline was 7 % and for room temperature saline 7.84 %
(p = 0.0011).
CONCLUSIONS. Measurements performed with iced saline show statistically significant
less scatter and are more precise than measurements taken with room temperature saline.
Hence all measurements to determine Cardiac Index, GEDVI and EVLWI in intensive care
patients should be taken with iced saline to capture more subtle differences and allow a
more precisely guided therapy.
REFERENCE(S). 1. Faybik, P., et al. Journal of Critical Care, 2004. 19(2): p. 103-107.
2. Bland, JM and Altman DG. J Biopharm Stat, 2007. 17(4): p. 571-82. 3. Critchley, LA and
Critchley JA. J Clin Monit Comput, 1999. 15(2): p. 85-91. 4. Monnet, X, et al. Crit Care,
2011. 15(4): p. R204.
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INFLUENCE OF CENTRAL VENOUS CATHETER SITE ON
TRANSPULMONARY THERMODILUTION PARAMETERS
S. Soussi1, F. Sisso1, A. Lenoire1, R. Heidar1, M. Benyamina1, V. Maurel1, A. Ferry1,
A. Blet1, B. Le Cam1, A. Mebazaa2, M. Legrand1
1
Saint Louis Hospital, Department of Anesthesiology and Critical Care and Burn Unit,
Paris, France, 2Groupe Hospitalier Saint Louis-Lariboisiere, Department of Anesthesiology
and Critical Care and Burn Unit, Paris, France
INTRODUCTION. Transpulmonary thermodilution (TPTD) can be used to guide fluid
management in burn patients by the measurement of cardiac index (CI), extra-vascular lung
water (EVLW) and global end-diastolic volume index (GEDVI) [1]. A central venous
catheter (CVC) and an arterial line (AL) in the same femoral side can produce a biphasic
dilution curve. This is called the ‘‘cross talk phenomenon’’ [2]. It can be avoided by using
different lengths of catheters.
OBJECTIVES. Assess the concordance of the CI measurements as a primary outcome, the
EVLW and the GEDVI by TPTD via a femoral CVC (fem) homolateral to the AL with
different lengths, and an internal jugular CVC (jug) which is the reference method.
METHODS. Prospective observational trial without the need for patient consent, performed
from December 2013 to March 2014. Every patient with both a CVCjug and a CVCfem
homolateral to the AL at the same time (e.g. catheter changing procedure) was included.
Non-inclusion criterion: intracardiac shunt. All catheters were inserted under echoguidance.
Jugular CVCs of 20 cm and femoral CVCs of 30 cm were used. A 20 cm thermistor-tipped
AL was placed homolateraly to the femoral CVC and connected to a PiCCO monitor
(PiCCO-2, Pulsion Medical Systems AG, Munich, Germany). TPTD was performed by
injecting 15 mL of 0.9 % cold saline (0-6 C), first using the jugular CVC and then the
femoral one for the CI, the EVLW and the GEDVI measurements. The measurements were
performed in the same respiratory and hemodynamic conditions for both sites. Statistics:
Pearson’s correlation test and the Bland–Altman analysis were used. A percentage error of
30 % for the CI was chosen to assess the measure’s clinical relevance via the femoral site.
Results were expressed as mean ± SD, or as numbers and %.
RESULTS. A total of 13 measurements in 7 patients were performed. Patients’ characteristics: age = 68 ± 11, sex ratio = 2:5, SAPSII = 37 ± 16, SOFA = 8 ± 3.
Measurement conditions: heart rate = 101 ± 13 beats per minute, Mean arterial pressure = 84 ± 12 mmHg,
Central
venous
pressure = 8 ± 3 mmHg,
mechanical
ventilation = 10 (77 %), Plateau pressure = 20 ± 3 cmH2O, Positive end-expiratory
pressure = 7 ± 2 cmH2O. The mean TPDT parameters with the reference method were:
CI = 4.3 ± 1.5L/min/m2, EVLW = 8 ± 3 mL/Kg, GEDVI = 727 ± 179 mL/m2. The 2
methods are compared in the table
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r

bias

95 % LOA

Percentage
error

CIfem-CIjug

0.98

0.2 L/min/m2

-0.42; +0.84 L/min/m2

14 %

EVLWfemEVLWjug

0.84

0.3 mL/kg

-1.5; +2 mL/kg

GEDVIfemGEDVIjug

0.89

35 mL/m2

-151; +221 mL/m2

CONCLUSION. IVRT-IVRTm and IVRTm/IVRT are well correlated to the reference E/A
index in a heterogeneous population of ventilated patients with LVEF B 45 % and can help
to distinguish patients with a low LVEDP. Further investigation will be required to validate
the thresholds with a direct comparison to PCWP or LVEDP.
REFERENCES. 1. Vignon, P. et al. Echocardiographic assessment of pulmonary artery
occlusion pressure in ventilated patients: a transoesophageal study. Crit. Care 12, R18
(2008).

[Comparison of the TPTD parameters on the 2 sites]
r, correlation coefficient; 95 %LOA, 95 % Limits of agreement.
CONCLUSIONS. Our results showed good correlation and agreement between the 2
measurement sites for the CI and the EVLW. The GEDVIfem overestimated the GEDVIjug
with an acceptable bias but large limits of agreement. This is probably related to the
increased dilution volume of the cold bolus.
REFERENCE(S). [1] Sanchez M et al. Crit Care 2013;17(5):195. [2] Lemson J et al.
Intensive Care Med 2006;32(7):1092
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EXTRAVASCULAR LUNG WATER AND PULMONARY VASCULAR
PERMEABILITY AS EARLY WARNING SIGNS OF POOR PROGNOSIS IN
SEVERE BURN INJURY
R. Yanhong1, B. Mittermüller2, C. Gore3, B. Schaefer2, G.C. Ihra2
1

Beijing Chao-Yang Hospital, Beijing Institute of Respiratory Medicine, Beijing, China,
Vienna Medical University, Anaesthesia and Intensive Care, Vienna, Austria, 3Imperial
College Healthcare National Health Service Trust, Anaesthesia and Intensive Care, London,
United Kingdom
INTRODUCTION. Mortality remains high in severe burns.1 Transpulmonary thermodilution (TPTD) has been used successfully to guide therapy in critically ill patients.2
OBJECTIVES. The aim of this study was to analyse early predictive factors of prognosis in
severe burn injury with minimally invasive TPTD technology.
METHODS. Our case series included 23 burn patients with severe burns ([20 % of burned
total body surface area (TBSA) who were admitted to the hospital within 24 h after injury.
TPTD measurements were performed using the PiCCO system (Pulsion Medical Systems,
Munich, Germany). Cardiac index (CI), global end-diastolic volume index (GEDVI), pulmonary vascular permeability index (PVPI), extravascular lung water index (EVLWI) and
oxygen delivery index (DO2I) measurements were recorded at admission. Statistical analysis
was performed using independent samples t test for intergroup comparisons.
RESULTS. Patients were divided into survivor group (n = 17) and non-survivor group
(n = 6). Survivors were found to have significantly lower values of EVLWI and PVPI at
admission than non-survivors. Heart rate, mean arterial pressure (MAP), and GEDVI were
not different between the two groups. Values of age and burned TBSA were higher, values
of CI and DO2I were lower in non survivors, but did not reach statistical significance,
respectively. Furthermore, incidence of renal failure at admission was higher in non-survivors (5.9 % vs 66.75 %, p = 0.033).
CONCLUSIONS. Our data suggest that elevated EVLWI and PVPI at admission may be
valuable markers predicting poor prognosis in severe burn injury.
REFERENCE(S). 1. Brusselaers N, Monstrey S, Vogelaers D, Hoste E, Blot S. Severe burn
injury in europe: a systematic review of the incidence, etiology, morbidity, and mortality.
Critical Care, 2010, 14:R188. 2. Sakka SG, Reuter DA, Perel A. The transpulmonary
thermodilution technique. J Clin Monit Comput, 2012, 26:347-353.
2
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EVALUATION OF INDEXES RELATED TO ISOVOLUMIC RELAXATION TIME
IN INTENSIVE CARE VENTILATED PATIENTS FOR ASSESSING LEFT
VENTRICULAR END-DIASTOLIC PRESSURE (EVA-PRESS): A PROSPECTIVE
OBSERVATIONAL TRIAL
T. Morichau-Beauchant1, F. Daviaud1,2, A. Bouglé1, G. Geri1,2, W. Bougouin1,2,
B. Champigneulle1,2, S. Spagnolo1, P. Royer1, F. Pene1,2, J. Charpentier1, J.-D. Chiche1,2,
J.-P. Mira1,2, A. Cariou1,2
Hôpital Cochin, Réanimation Médicale, Paris, France, 2Université Paris Descartes,
Sorbonne Paris-Cité, Paris, France
INTRODUCTION. Transthoracic echocardiography is often used to evaluate left ventricular end-diastolic pressure (LVEDP) in mechanically ventilated patients, particularly for
the management of respiratory distress and the weaning from ventilation. However echographic indexes are poorly validated in this specific population for assessing LVEDP.
OBJECTIVES. The aim of this study was to evaluate the correlation between validated
reference indexes E/A (ratio of transmitral E and A velocities) and E/Ea (ratio of
transmitral and myocardial early diastolic velocities) with indexes related to isovolumic
relaxation time (IVRT), which have only been assessed in non-ventilated patients. IVRTIVRTm and IVRTm/IVRT are the time interval difference and the ratio of IVRT and
tissue Doppler IVRT. IVRT/TEa-E is the ratio of IVRT and the time interval difference
between the onset of E and Ea. They are easily measurable and might offer an alternative when the reference indexes cannot be measured or are in the ‘‘grey zone’’. The
secondary objective was to determine a threshold related to a pulmonary capillary wedge
pressure (PCWP)[ or B18 mmHg for the evaluated indexes, using reference indexes as
surrogates for PCWP.
METHODS. This single-center prospective observational trial included mechanically
ventilated patients treated in the ICU of a tertiary care academic center between December
2012 and May 2013. We evaluated the correlation of IVRT-IVRTm, IVRTm/IVRT and
IVRT/TEa-E to E/A and E/Ea on the total population and on the subgroups with a left
ventricular ejection fraction (LVEF) B45 % and [45 %.
RESULTS. Fifty patients were included (mean age 65.5 ± 16.7, APACHE II 31 ± 9, mean
LVEF 45 % ± 14.5, patients on catecholamines 34 %). There was a strong correlation
between IVRT-IVRTm (r = -0.60; p = 0.009), IVRTm/IVRT (r = 0.57; p = 0.013) and
E/A in the LVEF B 45 % subgroup (fig. 1). There was no significant correlation with the
other indexes in this subgroup and no correlation in the LVEF [ 45 % subgroup. Using a
threshold of E/A B 1.4 validated in the literature for ventilated patients to identify a pulmonary capillary wedge pressure (PCWP) B 18 mmHg1, we found a threshold of IVRTIVRTm C -12,5 ms (sensitivity 100 %, specificity 75 %) and C9 ms (sensitivity 43 %,
specificity 100 %) in case of LVEF B 45 %. The threshold for IVRTm/IVRT is B1,24
(sensitivity 100 %, specificity 75 %) or B0,93 (sensitivity 50 %, specificity 100 %).
1
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IMPLEMENTATION OF A BEDSIDE ECHOCARDIOGRAPHY PROGRAM IN
A NON CARDIAC SECOND LEVEL ICU
D. Atzeni1, M. Sanna2, P. Madeddu3, A. Farris1, G. Lai4, S. Murru3, P. Isoni1, P. Castaldi3
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INTRODUCTION. Echocardiography is a widely recognized procedure in the evaluation
of critically ill patients admitted in ICU. We evaluated the diagnostic and therapeutic impact
of echocardiography using the percentage of change of clinical management in the enrolled
population as indicator of the therapeutic impact. Indications stated by cardiologic literature
don’t meet all issues encountered in ICU venue. We routinely performed TTE/TEEs in all
patients admitted in our ICU over a period of 1 year even when no signs of circulatory
failure were present. This program has been started in an Intensive care Unit in a hospital
with no 24/7 cardiologic ward. All examinations have been conducted by 2 advanced skilled
intensivists of our team
OBJECTIVES. The present study was aimed to establish the diagnostic and therapeutic
impact of routinely performed TTE/TEEs in all patients admitted in our ICU in order to
identifying or unmasking potentially life threatening conditions previously undiagnosed and
in order to optimize the treatment of hemodynamic imbalances.
METHODS. Data were collected retrospectively from 120 examinations in the period
between January 2012 and January 2013. All examinations have been performed as
screening basic study and secondarily as full study depending upon the clinical picture on
admission. Cardiologic referral were requested when major or unclear findings were identified. We employed a hand carried Lab 70 esaote device and all examinations have been
stored electronically for further evaluations.
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SELECTIVE OROPHARYNGEAL DECONTAMINATION (SOD) IN INTENSIVE
CARE UNIT (ICU) PATIENTS IN A SETTING OF MULTIRESISTANT
PSEUDOMONAS AERUGINOSA
C. Bastida1, A. Manzaneque1, P. Amorós1, D. Soy1,2,3, C. Codina1, A. Torres2,3,4
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INTRODUCTION. SOD is proposed to reduce infections’ incidence in critically ill
patients, however its use is still controversial in a setting of multiresistant pathogens.
OBJECTIVE. Describe SOD’s use in critically ill patients with suspected/confirmed Gram
negative bacterial infection in a setting of multiresistant Pseudomonas aeruginosa.
METHODS. Pilot, observational, retrospective study conducted in a tertiary hospital.
Patients under SOD were selected from the CPOE system. SOD consisted on: (i) a solution
of amikacin/tobramycin, amphotericin B and colistin; (ii) an oropharyngeal paste with the
same antibiotics. Collected variables: (i) demographic data (age, sex, diagnosis), (ii) clinical
data (endotracheal intubation/mechanical ventilation (EI/MV), length of SOD treatment,
SOFA, white cells and C-reactive protein (CRP), (iii) microbiological data (cultures, antibiogram) and (iv) pharmacological data (systemic and nebulized antibiotics, steroids).
Treatment success was defined as a negativization/decrease (2log) in microbiological cultures colony-counts and/or a clinical improvement during SOD treatment. Treatment failure
was defined as exitus/increase in microbiological cultures colony-counts. Descriptive statistical analysis was performed with Microsoft Office Excel 2007.
RESULTS. Eighteen patients (eight male) under SOD treatment were recruited. Mean age:
64.8 years (SD:13.2), median length of SOD treatment: 13.5 days (range [3-89]). Fifty percent
of the patients were admitted to the hospital for a surgical reason. Baseline mean SOFA: 6.9
(SD:2.8), being in two cases higher than 11. Seventeen patients were under EI/MV with a
median of 79 days; range [7-746]. Concomitant to SOD, systemic plus nebulized antibiotics
were prescribed in 9/18 patients. Nebulized antibiotic monotherapy was observed in 5 cases.
The 77.8 % (14/18) of the patients showed positive microbiological cultures to Gram negative
pathogens in respiratory tract samples prior to SOD prescription, ten of which (71.4 %) showed
reduced antibiotic sensitivity [P. aeruginosa (n:9), Klebsiella pneumoniae BLEE (n:1)].
Negativization of cultures during SOD treatment was seen in five patients (35.7 %). Four cases
were discharged from ICU due to clinical improvement. Treatment failure was observed in the
remaining six patients, two of which were exitus. Antibiogram was available in 12 patients.
Antibiotic resistance appearance was detected in five of them (41.7 %). White cells and CRP
values did not show significant differences between baseline and end of SOD therapy.
CONCLUSIONS. Taking into account microbiological and clinical results, a successful
outcome was seen in 64.3 % of the patients. However, we should consider the 41.7 % of
new resistance profile. Results suggest that further research in this area is needed.
REFERENCE. Smet et al. Decontamination of the Digestive Tract and Oropharynx in ICU
Patients. N Engl J Med 2009;360:20-31.
GRANT ACKNOWLEDGMENT. Authors have no conflict of interest.
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[Diagnoses on admission]
RESULTS. All patients admitted have been examined nevertheless we discarded 50 TTEs
because of loss of clinical data and we left the remaining 70 for the final evaluation.
Moreover echocardiography allowed the identification of disorders that caused the change of
clinical decisions in all patients examined.
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CLINICAL AND ECONOMIC IMPACT OF THE IMPLEMENTATION OF THE
‘‘PNEUMONIA ZERO’’ PROJECT
F. Alvarez Lerma1, J. Alvarez2, M. Sanchez3, M. Palomar4, L. Lorente5, F. Gordo6,
J.M. Añon7, R. Jam8, R. Garcı́a9, S. Arias10, M. Vázquez-Calatayud11
[Summary of Indications]
CONCLUSIONS.
We can conclude accordingly to previous and more comprehensive studies that routinely
performed echocardiography in ICU venue is mandatory and represents an extension of
physical examination. It allows the unmasking of cardiac and circulatory disorders and
works as a guide of therapy in complex and misleading ICU scenario. In our hospital is not
available a 24/7 cardiologic ward so the implementation of such a program allows an
optimization of provided care.
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INTRODUCTION. The initial objective of the ‘‘Pneumonia Zero’’ project has been to
reduce the rate of pneumonias associated with mechanical ventilation below 9 episodes per
1000 days on mechanical ventilation (MV).
OBJECTIVES. To assess the clinical and economic impact of the reduction of the rate of
mechanical ventilation-related pneumonia (MVP) at nationwide level in Spain.
METHODS. Prospective, intervention and multicentre study. The clinical impact was evaluated by means of changes of MVP rates during the period of participation in the ENVIN-ICU
registry (April-June months) for the last 6 years (2008-2013), mortality of assisted ventilated
patients and consumption of antibiotics used for the treatment of ICU-acquired infections (% in
relation to the total use of antibiotics). The economic impact was determined by estimating the
number of days saved by the decrease of MVP. It is estimated that prolongation of ICU stay by
MVP is 18.5 days and the cost per day of ICU stay of 3103€.
RESULTS. During the period analyzed, a total of 104,906 patients were controlled, 45,190
(43.5 %) of which required MV for more than 24 h during 414,828 days. Changes in the
MVP rates, mortality among mechanically ventilated patients and the percentage of antibiotics used for the treatment of ICU-acquired infections are shown in the following table 1:
3

Patients,
total no.

2008

2009

2010

2011

2012

2013

13,824

14,983
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8,721
MV [ 24 h,
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(42,5)
(43,4)
(42,6)
(41,9)
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MVP, no

845

740

788

678

566

[Changes on management]

DI-MVP

14.95

11.44

11.48

9.41

7.27

516
6.87

REFERENCE(S). - Bergenzauhl L,Gundmundsson R,Ohlin H et al. Assessing left ventricular function in shock: evaluation of echocardiographic parameters in Intensive care.
Critic Care 2011;15:R200. - Cholley BP, Vieillard-Baron A, Mebazaa A Echocardiography
in the ICU Time for widespread use. Intensive Care Med 2006;32:9-10. - Transthoracic
echocardiography for pulmonary embolism in ICU Finding the rifindings. J American
College of Surg 2008;206 (1);427
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21.2

21.4
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20.7
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infections
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25.8

24.8

23.0

20.7
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Between 2010 and 2013, MVP decreased from 788 to 516 episodes (;272 episodes), which
has been accompanied by 5,032 days of ICU stay saved per trimester and a sustained
decrease in the global cost of more than 15 million Euros (each trimester).
CONCLUSIONS. The implementation of the ‘‘Pneumonia Zero’’ Project has decreased the
mortality of mechanically ventilated patients and resulted in important savings of resources
that could be applied to other patients.

0164
EFFECTIVENESS OF GRAM-STAINED SPUTUM SAMPLES OBTAINED
IMMEDIATELY AFTER INTUBATION TO GUIDE SELECTION OF
ANTIMICROBIALS
N. Okuda1, E. Nakataki1, Y. Tsunano2, M. Onodera1, M. Nishimura1
1
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INTRODUCTION. Pending culture results, prompt administration of effective intravenous
antimicrobials is essential when bacterial pneumonia is suspected. Meanwhile, allowing
careful microscopic scrutiny of clinical specimens, Gram staining is the most commonly
used tool for evaluating the morphology and arrangement of bacterial cells.
OBJECTIVES. For comparison with subsequent culture results, we obtained sputa
immediately after intubation, and examined Gram-stained samples. We then evaluated the
usefulness of Gram staining for providing of infection.
METHODS. From January to December in 2013, we prospectively collected sputa
immediately after intubation. The samples were Gram stained and their quality was assessed
from the number of neutrophil, and squamous epithelial cells present. We compared our
Gram-stain findings with later laboratory-culture results, in which the most abundant
microbes were considered to be pathogenic.
RESULTS. Fifty-six patients were recruited and 69 specimens were obtained: 51 (74 %)
were judged to be good, and 33 of the good specimens (64 %) matched the culture results.
DISCUSSION. Because Gram-stain findings are easily confounded by poorly targeted sputum
sampling, microbiological findings from Gram staining are considered unreliable for predicting
lower respiratory infection: for example, examination of Gram-stained sputum samples has
been found useful in guiding microbiological diagnosis of community-acquired pneumonia in
only 14.4 % of hospitalized patients. Contamination by oral flora is less likely in lower-airway
samples obtained from intubated patients, and decreased contamination probably accounts for
the good correlation between our Gram-stain findings and later culture results.
CONCLUSIONS. Microscopic examination of endotracheally obtained Gram-stained
sputum samples corresponded usefully with subsequent culture results and helpfully guided
our selection of effective antimicrobials.
GRANT ACKNOWLEDGMENT. Departmental fund.

INTRODUCTION. Ventilator associated pneumonia (VAP) is a major ICU health problem
(at least 28 % of patients receiving mechanical ventilation are complicated by an episode of
VAP with crude mortality rates of 24 to 76 %(1)) so every effort should be made to introduce
non-traditional treatment protocols; especially with emerging of wide spread multi-drug
resistant pathogens as causative agents for such problem.
OBJECTIVES. Estimating the potential benefit of early diagnosis and treatment of atypical
bacteria in VAP, and if there other macrolides induced bio-molecular effects on these
patients category.
METHODS. The study was conducted on 150 adult patients admitted to the ICU in the
Alexandria Main University Hospital who acquired VAP. All patients received routine VAP
antibiotic treatment (based on American Thoracic society Guidelines(2) followed by antibiotic modification guided by culture results). Patients were randomized into three groups,
50 patients each. In the 1st group Azithromycin (500 mg once daily for 10 days) was given
only for the patients with positive PCR for atypical bacteria, in the 2nd group Azithromycin
was given empirically to all patients, and in the 3rd group routine treatment protocol was
applied without Azithromycin.
RESULTS. For the 1st group atypical bacteria were detected in 29 patients (58 %), there
was statistically significant difference in the number of patients who achieved Clinical
Pulmonary Infection Score (CPIS) \ 6 at the 10th day of the study in the 2nd group (72 %)
compared to 56 % in the 1st group, and 42 % in the 3rd group (p = 0.010). The CPIS was
\6 at day ten in 92.3 % of the patients with multidrug resistant or pan-resistant Pseudomonas aeruginosa in the 2nd group compared to 60.9 % in the 1st group and 10 % in the 3rd
group (p \ 0.001). The 2nd group had a significant reduction of days of mechanical ventilation (17.42 ± 6.09, p \ 0.001), ICU stay (28.86 ± 7.33, p = 0.004), hospital stay
(29.96 ± 7.59, p \ 0.001), 28 days sepsis related mortality (p = 0.046), and the total ICU
cost (34,808 LE ± 7986, p = 0.008).
CONCLUSIONS. Azithromycin is an effective treatment that could be added to routine
VAP treatment through its action on atypical bacteria, which are not uncommon VAP
pathogens, and through its anti pseudomonal activity by the inhibition of bacterial communication (quorum sensing) and/or reduction of inflammation.
REFERENCE(S). (1) Cook DJ, Walter SD, Cook RJ, Griffith LE, Guyatt GH, Leasa D,
et al. Incidence of and risk factors for ventilator-associated pneumonia in critically ill
patients. Ann Intern Med. 1998 Sep 15;129(6):433-40. (2)Michael S, Donald E, Marc J, Jean
C, William A, Jean-Yves F, et al. Guidelines for the management of adults with hospitalacquired, Ventilator-associated, and Healthcare-associated Pneumonia. Am J Respir Crit
Care Med. 2005;171(4):388-416.
GRANT ACKNOWLEDGMENT. My great appreciation to all those who shared either
practically or morally in the accomplishment of this work.
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THE EFFECT OF SUBGLOTTIC SECRETION DRAINAGE FOR PREVENTING
VENTILATOR-ASSOCIATED PNEUMONIA
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A BEDSIDE SCORING SYSTEM FOR THE RESISTANCE TO A LIMITED
SPECTRUM ANTIMICROBIAL THERAPY IN 631 BRAIN-INJURED PATIENTS
WITH HOSPITAL-ACQUIRED PNEUMONIA
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INTRODUCTION. Recommendations for the initial empiric antimicrobial therapy for
hospital-acquired pneumonia (HAP) were advocated by the American Thoracic Society
(ATS) in 2005, since then, issues regarding the reliability and validity of these recommendations have emerged.
OBJECTIVES. We developed and validated a prediction score for the resistance to a
limited spectrum antimicrobial therapy in brain-injured patients presenting with HAP.
METHODS. Data collected in a prospective multicenter study from 379 consecutive braininjured patients presenting HAP in three intensive care units were used to develop a prediction rule of resistance to a limited spectrum antimicrobial therapy, which was then
externally validated in 252 patients with HAP and compared to the ATS recommendations.
Resistance to a limited spectrum antimicrobial therapy was considered when at least one
bacteria was resistant to ampicillin/sulbactam, ceftriaxone or levofloxacin.
RESULTS. Patients with resistant bacteria had longer duration of ventilation and of hospitalization than patients with susceptible bacteria (P = 0.02 and 0.03 respectively). In
multivariate analysis, the predictors of resistance to a limited spectrum antimicrobial
therapy (incidence = 16.4 %) were antimicrobial therapy C48 h in preceding hospitalization and current hospitalization of 10 days or more. The area under the receiver operating
curve (AUC) for this simplified score was 0.822 (95 % confidence interval (CI), 0.7700.883) vs 0.735 (95 %CI, 0.697-0.786) when using the ATS criteria. In the validation
cohort, the AUC for the simplified score was 805 (95 %CI, 732-0.877) vs 0.762 (95 %CI,
0.713-0.825) when using ATS criteria. The percentage of patients correctly classified was
73 % with the simplified score versus 33 % with the ATS score.
CONCLUSIONS. We demonstrate the high performance of a simplified score including
preceding antibiotherapy C48 h or pneumonia onset C10 days in predicting resistance to a
limited spectrum antimicrobial therapy in brain-injured patients with HAP. Using this
approach may be crucial for conducting probabilistic antibiotherapy in brain-injured patients
GRANT ACKNOWLEDGMENT. Institutional funds.
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EARLY TREATMENT OF ATYPICAL BACTERIA DIAGNOSED BY PCR VIA
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PNEUMONIA: INCIDENCE AND IMPACT ON OUTCOMES
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INTRODUCTION. Ventilator-associated pneumonia (VAP) in a critically ill patient
increases ventilator time, length of stay and risk of mortality.
OBJECTIVES. We aimed to assess the effect of continuous drainage of subglottic secretion in the prevention of VAP in patients requiring prolonged mechanical ventilation for
more than 48 h in the intensive care unit as a prospective, randomized, controlled study.
METHODS. Our study was performed by a document from the ethics committee and
written informed consent from the relatives of patients between April 2011 - February 2012
in our 14-bed intensive care unit. 54 patients whose mechanical ventilation requirement
were expected to be longer than 72 h included in our study. Patients were randomly divided
into 2 groups. These were formed as the group used conventional intubation tube group
(Group C) and the group used intubation tube which allowing aspiration of subglottic
secretions (Group S). In Group S continuous subglottic aspiration underwent under constant
pressure with a special device. In both groups, the cuff pressure kept in a constant pressure
of 20-30 14 cmH2O by using of digital cuff pressure device (1).
RESULTS. In Group C VAP was developed in 10 (35.7 %) from 28 patients. In Group S
VAP was developed in 5 (21.7 %) from 23 patients. Both groups when compared according
to the development of VAP, there were no statistically significant differences were detected
(p = 0.276). However, in the first 5 days the development of VAP were significantly higher
in the Group C (respectively, 4.3 % vs 25 %, p = 0.046). The growth rate of VAP (VAP
number/ventilator day 9 1000) in Group C were 17.48, while in Group S were 11.62.
Between the groups there were no statistically significant difference according to ICU
mortality, length of ICU stay and length of hospital stay (p [ 0.05).
CONCLUSION. This prospective randomized controlled study, demonstrated that the
incidence of VAP (especially early development of the VAP) with continuous aspiration of
subglottic secretions without creating any undesirable clinical damage in the airways was
significantly reduced.
REFERENCES. 1- Bouza E, Perez MJ, Munoz P, Rincon C, et al. Continuous Aspiration
of Subglottic Secretions in the Prevention of Ventilator Associated Pneumonia in the
Postoperative Period of Major Heart Surgery. Chest 2008: 134: 938-46.
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INTRODUCTION. The presence of a respiratory tract infection by Aspergillus spp. in a
critically ill patient admitted to a Service of Intensive Care Unit (ICU) is associated with
high morbidity and mortality.
OBJECTIVES. Patients diagnosed of a respiratory tract infection by aspergillus spp. during
their ICU stay, were analysed retrospectively to determine their characteristics, mortality
and risk factors for poor evolution.
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METHODS. Retrospective, observational, multicentre study, of patients with respiratory
tract infection caused by Aspergillus spp. Who were admitted to Spanish ICUs and who
were included in the National Register ENVIN-HELICS during April, May and June 2006 2012 (inclusive). Infections were classified as mechanical ventilation associated pneumonia
(VAP), nosocomial pneumonia (NP) and tracheobronquitis (TB). Were analysed demographic data, risk factors, origin, type of infection and ICU evolution. Logistic regression
analysis was applied to identify variables relate to mortality.
RESULTS. A total number of 267 patients of the 108,244 patients included in the registry,
corresponding to 79 ICUs (39.9 %) of the 198 participants, were diagnosed with respiratory
tract infection by Aspergillus spp. The respiratory rate of Aspergillus infection was 2.46
cases per 1000 patients admitted to the ICU and 3.23 episodes/10.000 days in ICU.
Infections were classified as VAP in 93 cases (34.8 %), NP 120 (44.9 %) and TB in 54
(20.2 %). The mean age was 64.8 years (SD 17.1), with 173 men (64.8 %), APACHE of
22.03 (SD 7.7). 137 cases (51.3 %) cases presented severe sepsis or septic shock. The most
frequent pathology was medical in 173 cases (64.8 %). 58.1 % (155 patients) were from
hospitalization units (74.2 % diagnosed NN). In almost half of patients (57.6 %) exists prior
comorbidity, antibiotic (44.2 %) and/or parenteral nutrition (41.6 %). The median ICU stay
was 19 days (9-34), longer in VAP (29 days (16-44) and TB 25 days (13-39). Median
hospital stay prior to diagnosis, was 11 days (SD 2-21) and ICU 2 days (0-10). Intra UCI the
mortality was 57.3 % (157 patients), of these, 79 % were NN and 57 % (53 patients) VAP.
Hospital mortality was 59.6 % 159 patients). The independent risk factors of mortality in the
logistic regression analysis were: prior admission to a hospital (OR 7.08, 95 % 3,18 -15, 76),
history of immunosuppression (OR 2.52, 95 % CI 1.24 to 5.13) and the presence of sepsis or
septic shock (OR 8.91, 95 % CI 4.24 to 18, 76).
CONCLUSIONS. The national rate of respiratory infection by Aspergillus spp in admitted
in ICU affects 2.5 patients/1000 hospitalized, affecting a selected group of patients. The
majority of infections have been in immunosuppressed patients, diagnosed as previously to
admission in ICU and presenting sepsis o septic shock, being all of them, independent risk
factors.

METHODS. Prospective, observational, 2-month period study conducted simultaneously in
12 Greek ICUs (107 ICU beds, 5007 hospital beds in total). We included 444 patients, 83
were excluded (LOS \ 2d).Variables recorded were: age, gender, APACHE II score, isolates, reason for ICU admission (surgical, medical, trauma, other), LOS, duration of
mechanical ventilation prior VAP onset and mortality. VAP was diagnosed with nonbronchoscopic quantitative cultures of pulmonary specimens (tracheal aspirates, protected
distal telescopic specimen, BAL).
RESULTS. Thirty-five VAP cases were diagnosed in 361 patients (9.7 %, 8.8 cases/1000
mechanical ventilation-days), with 31.4 % overall mortality. Mean APACHE II score,
19.4 ± 6.3, mean age, 57 yrs, LOS, 10.2 ± 4.6 d, MV before VAP onset, 17,1 d. Isolated
pathogens were A. baumannii (37.1 %), P. aeruginosa (25.7 %), K. pneumoniae (14.2 %),
polymicrobial (8.5 %), E. cloacae (5.7 %), P. mirabilis, E. aerogenes and S. marcescens
accounted for 2.8 % each. MRSA was isolated in one polymicrobial VAP case. Susceptibility rates for selected antibiotics were:
a) A. baumannii: tigecycline 100 %, colistin 95 %, gentamicin 21 %, meropenem/imipenem
0 %, b) K. pneumoniae: colistin 100 %, tigecycline 100 %, gentamicin 29 %, meropenem/
imipenem 14 %, c) P. aeruginosa: colistin 100 %, cefepime 44 %, gentamicin 44 %, meropenem/imipenem 33 %, amikacin 22 %.
Antibiotic combination therapy was administered in 72 % of cases for a mean duration of
13d. 80 % of the patients received appropriate empirical antibiotic therapy, 94 % of them
within 24 h of diagnosis. Antibiotic combination therapy was used in 72 % of cases for
median duration of 15d. About 80 % of the patients received appropriate empirical antibiotic therapy and 94 % of them within 24 h from diagnosis.
CONCLUSIONS. VAP rates and overall mortality were high, while gram-negative bacteria
predominated. The appropriateness of empirical antibiotic regimens could be attributed to
familiarization with local epidemiological data, showing most probably a clonal propagation
of these pathogens in Greek ICUs. Infection control efforts should be targeted
a) to the distribution of centrally collected epidemiological data to the ICU physicians,
aiming prompt and appropriate empirical treatment
b) against this wide spread of multiresistant gram-negative bacteria.
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SECONDARY BACTEREMIA IN PATIENTS WITH VENTILATOR-ASSOCIATED
PNEUMONIA: RESULTS OF A MULTICENTER STUDY IN GREEK ADULTS
ICUS
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INTRODUCTION. Ventilator-associated pneumonia (VAP) remains a challenge to ICUs1.
Diagnosis relies on a combination of clinical and microbiological assessment. However the
delay in microbiological culture techniques results in patients being started on broadspectrum antibiotics even though many will not have VAP confirmed.
OBJECTIVES. To derive and validate a pan-bacterial molecular test for VAP.
METHODS. A planned secondary analysis was conducted on samples from two cohorts of
patients with suspected VAP (Chest X-ray evidence of consolidation and two or more of
white cells [11 9 109/L or \4 9 109/L temperature [38 C or \35 C and purulent tracheal secretions), were recruited, a single centre derivation cohort2 and 10 centre validation
cohort3. Broncho-alveolar lavage (BAL) was performed and VAP defined as growth of 104
CFU/ml on conventional culture. 16 s DNA was amplified using rtPCR and threshold cycle
(Ct) recorded, with lower Ct indicating higher bacterial content.
RESULTS. 67 patient samples were available from the derivation cohort, 11 (16 %) of
whom had bacterial VAP. Using 104 CFU/ml as the diagnostic standard the 16 s Ct value
had an area under ROC curve (AUCROC) of 0.91, with a sensitivity of 100 % and specificity of 65 % at the optimal cut-off. 93 samples were available from the validation cohort,
25 (27 %) of whom had bacterial VAP. The AUCROC for Ct in this cohort was 0.90, with a
sensitivity of 93 % and specificity of 77 % at the optimal cut-off. At maximum sensitivity of
100 %, specificity was 68 %. Specific PCR for Mycoplasma and Ureaplasma species, which
do not show up on conventional cultures, revealed 45 % of derivation and 30 % of validation ‘false positives’ (i.e. Ct value below the cut-off but with growth \104 CFU/ml) were
positive for these atypical organisms.
CONCLUSIONS. This study has derived and validated a novel test for bacterial VAP. The
high sensitivity, moderate specificity and potential for rapid turn around relative to conventional microbial cultures suggest that 16 s PCR could be used as a rapid biomarker of
VAP and allow better stewardship of antibiotics. Testing for atypical organisms may
enhance the specificity of this test. Additionally 16 s PCR could be used as a screening test
to select which samples should be tested with specific bacterial species PCR probes.
REFERENCE(S). 1) Hunter JD, Ventilator associated pneumonia. BMJ.2012:29;344. 2)
Conway Morris A, et al. Diagnostic importance of pulmonary interleukin-1 beta and
interleukin-8 in ventilator-associated pneumonia. Thorax. 2010 65: 201-207. 3) Hellyer T,
et al. Diagnostic performance of a biomarker-based exclusion of ventilator-associated
pneumonia: a multi-centre validation study. Manuscript under review.
GRANT ACKNOWLEDGMENT. This study was funded by the Department of Health
and Wellcome Trust through the Health Innovation Challenge (HIC) Fund, Hospital
Infection Society and Sir Jules Thorn Charitable Trust.
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INTRODUCTION. Mortality of Ventilator-Associated Pneumonia (VAP) remains high.
Secondary bacteraemia (SB) is often encountered in VAP cases.
OBJECTIVES. The purpose of the study was to compare epidemiology and outcomes
between VAP-SB and VAP-only cases.
METHODS. 2-month, prospective study conducted in 13 adult ICUs in Greece (148 ICU
beds, 7620 hospital beds in total). Variables recorded were: age, gender, APACHE II score,
pathogens, CPIS score, mechanical ventilation-days before VAP onset, duration of antibiotic therapy, secondary bacteremia and mortality.
RESULTS. Among 496 patients admitted in the ICUs, 39 VAP cases (7.9 %, 8.4/1000
mechanical ventilation-days) and a 31 % mortality were recorded. SB was diagnosed in
33.3 % VAP cases. Average age of VAP-SB cases and VAP only cases was 58.3 years and
57.5 years, respectively. The characteristics of VAP-SB and VAP-only cases are shown in
Tables 1 and 2.

Total VAP-SB group VAP-only group
N

39

13

26

Male Sex (%)

71.8

84.6*

69.2

APACHE II score

20.5

19

21

Mortality (%)

31.4

33.3*

26.9

MV days before VAP

17.9

13.3

17.6

Antibiotic Therapy days

13.3

13.4

12.9

CPIS 48 h before VAP

4

4

4

CPIS first 24 h

8

8

8

CPIS 48 h after

6

7

6.5

[Characteristics of patients with VAP-SB and VAP-on]
Table 1. Patients characteristics: total population studied, VAP-SB and VAP-only cases.
Comparison was performed between VAP-SB and VAP-only cases, * = p \ 0.05 (statistically significant).
Total VAP cases
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VAP-SB cases

VAP-only cases

A. baumannii (%)

44.5

39.4

46.1

P. aeruginosa (%)

18.9

17.3

19.2

A MULTICENTER SURVEILLANCE OF VENTILATOR-ASSOCIATED
PNEUMONIA IN GREEK ADULT ICUS: RATES, MORTALITY AND
TREATMENT CONSIDERATIONS

K. pneumoniae (%)

17.4

16.3

15.3

E. cloacae (%)

5.1

8.7

3.8

E. aerogenes (%)

2.5

8.7

0

K. Arvaniti1, E. Mouloudi1, P. Papamichalis1, E. Papadomichelakis1, E. Aimoniotou1,
M. Daganou1, E. Paramithiotou1, T. Giasnetsova1, F. Frageskaki1, E. Antoniadou1,
P. Tasioudis1, M. Stougianni1, T. Aslanidis1, P. Myrianthefs1

S. marcescens (%)

2.5

0

3.8

Polymicrobial (%)

8.6

8,7

11.5

1

Section of Infection Prevention and Management of the Hellenic Society of Intensive Care
Medicine, Athens, Greece
INTRODUCTION. Ventilator-associated pneumonia (VAP) is a leading healthcare associated infection in the ICU setting with a considerable attributed mortality.
OBJECTIVES. The aim of the study was to explore the epidemiology and mortality of
VAP in Greek ICUs of a large geographical region.

[distribution of pathogens]
Table 2. Distribution of pathogens in different groups
CONCLUSIONS. VAP-SB patients presented significantly higher mortality compared to
VAP-only group. Regardless of severity of illness on ICU admission, type of pathogen,
duration of MV before VAP or antibiotic treatment, bacteremia itself negatively influenced
the ICU outcome, which merits further evaluation.
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ONE-YEAR OF SDD APPLICATION IN A TERTIARY-CARE UNIVERSITY
HOSPITAL: IMPACT ON COLONIZATION AND NOSOCOMIAL INFECTIONS
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OBJECTIVE. Effects of Selective Digestive Decontamination (SDD) on colonization and
infection in ICU after 1 year.
METHOD. We applied SDD in all patients admitted whose received mechanical ventilation
for more than 48 h, from 1 October 2011 to 30 September 2012. A 4 days of intravenous
cefotaxime course on admission and enteral solution and oral paste with tobramycin, colistin
and amphotericin B was applied. Rectal and oropharingeal swabs were obtained on admission
and once weekly. We compared results with patients without SDD admitted from October 2010
to September 2011, which had nosocomial infections. ENVIN infection diagnoses criteria were
used. We also studied exogenous and endogenous primary and secondary infections, colonized
isolates resistant to tobramycin and colistin, and infections etiology. Categorical variables were
summarized as frequencies and percentages and the continuous ones as means and standard
deviations (SD) when data followed normal distribution or medians and interquartile ranges
(IQR) when they did not. Percentages were compared using the Chi square test or Fisher exact
test, means with t-test and medians with Wilcoxon test for independent samples. For each one
of acquired infections incidences per 1000 days of exposure in each cohort and corresponding
relative risks were obtained using the Poisson regression. Statistical significance was p B 0.05.
RESULTS. 165 patients admitted from October 2010 to September 2012 were included.
Demographic and clinical data are shown in Table.

Most common isolates were Klebsiella pneumoniae (18.1 %), Pseudomonas aeruginosa
(12.9 %), Enterobacter cloacae (11.7 %), Acinetobacter baumannii (11.1 %). MRSA 1.8 %
in non-SDD group and Pseudomonas aeruginosa (24,7 %), Klebsiella pneumoniae
(12.3 %), Escherichia coli (8.6 %), Acinetobacter baumannii (4.9 %) in SDD group. ARBs
isolates also significantly decreased (p \ 0.001) and there was no Clostridium difficile
infection isolates. The most frequent infections were exogenous (87.7 %). Twenty per cent
of all SDD patients were colonized and 11.1 % of them were resistant to tobramycin and
3.1 % to colistin, respectively. NP data are shown in Table

[Table 3. NP isolates]
CONCLUSION. NP, secondary bacteremia, urinary tract and ARBs infections significantly
decreased after a year of ICU SDD application. Pseudomonas aeruginosa was the commonest pathogen isolated after SDD. There was also a significant decrease in ESBL
enterobacterias. There was no Clostridium difficile infections.
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DOES THE IMPACT OF VAP STAFF EDUCATION DIFFERS BETWEEN 2 ICUS
IN ALEXANDRIA UNIVERSITY HOSPITALS?
A.M. Elmenshawy1, T.H. Elbadawy2, H.A.A. Abu Khabar3, S.F. Hafez4,
E.E.M.H. Ibrahim5, A.M. Fayed1

[Table 1. univariate analysis]
Number of patients with one or more Antibiotic Resistant Bacteria (ARBs) and with one or
more Extended Spectrum Betalactamase (ESBL) infections were significantly lower in SDD
group (p B 0.01). Total number of isolates was 250. Ninety-five came from nosocomial
pneumonia (NP), 48 from urinary infections, 44 from primary and catheter-related bacteremia and 63 from secondary bacteremias. NP rates, secondary bacteremias and urinary
infections, significantly decreased after SDD (Table).

[Table 2. Infection rates]
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INTRODUCTION. Successful implementation of any VAP bundle depend on several
factors, including implementation strategies that need to be tailored to local situation.1
However, do tailoring need to be done only between organizations or inside each
organization?
OBJECTIVES. To explore the differences in the impact of VAP staff education in 2
different ICUs in the same department for purpose of tailoring the educational program
inside the same organization.
METHODS. The same VAP staff educational program was held in ICU1 (operational
mainly as extended ER) and ICU3 (operational mainly as tertiary ICU) whom worked with
same policies, procedures, and rotational physicians within the same department during the
period from July 2009 till August 2012. The percent of change of parameters of efficacy of
VAP program were compared between both units.
RESULTS. The baseline characteristics for both patients were similar. The VAP rate
decreased in the post-intervention phase in ICU1 and ICU3 by 34.8 and 33 % respectively in
spite of significant increase of ventilator utilization ratio by 62.5 and 41.3 % respectively.
Similarly, the clinical defined and laboratory confirmed VAP decreased insignificantly by
6.6 and 3.8 % in ICU1 and significantly by 24 and 31.9 % in ICU3 respectively. On the
other hand, the incidence of early and late onset VAP decreased significantly by 59 and
28.5 % in ICU1 and insignificantly by 41.7 and 20.4 % in ICU3 respectively. The incidence
of single and multiple VAP episodes decreased insignificantly in ICU1 (0.6 and 20.9 %) and
ICU3 (24.3 and 22.4 %) respectively. The percent of increase of the compliance to VAP
preventive practices were higher in ICU1 in head of bed elevation (184.8 vs 90.4 %) and
cuff pressure monitoring (1516 vs 409 %) and in ICU3 in oral hygiene (287 vs 116.7 %),
daily sedation vacation (108 vs 38 %), peptic ulcer prophylaxis (51.3 vs 6.5 %), deep vein
thrombosis prophylaxis (22.6 vs 8 %) and hand hygiene (300 vs 180 %) respectively. The
mortality rate decreased insignificantly in both units with attributable mortality for VAP
increased by 37 % in ICU1 and decreased by 14.5 % in ICU3. The MV and ICU days
changed insignificantly with excess MV and ICU days increased by 42 and 17 % in ICU1
and by 39.8 and 32.3 % in ICU3 respectively. The antibiotic days decreased insignificantly
in ICU1 and ICU3 by 11 and 2 % respectively. There were a highly significant decrease in
sensitivity of carbapenems and b-lactam/b-lactamase inhibitors and to gram negative
organism in both units.
CONCLUSIONS. In spite of some exceptions, there was no major discrepancy in the
impact of VAP staff education and it was effective in both units, there is no need for
tailoring of educational programs in different units of the same department or organization.
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REFERENCE(S). 1. Hawe CS, Ellis KS, Cairns CJ, Longmate A. Reduction of ventilatorassociated pneumonia: active versus passive guideline implementation. Intensive Care Med.
2009;35(7):1180-6.
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INVASIVE MECHANICAL VENTILATION IN COMMUNITY ACQUIRED
PNEUMONIA
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BACKGROUND. Invasive mechanical ventilation (IMV) is frequently used in patients
with community-acquired pneumonia (CAP) and severe respiratory failure. However, there
is little information on these patients.
Methods: We prospectively enrolled consecutive patients hospitalized with CAP for 12 yrs.
We assessed the characteristics and outcomes of patients on IMV, those who needed noninvasive ventilation (NIV) and no ventilatory support, and determined predictors for the
need of ventilation and mortality.
Results: Among 3,719 patients included, 154 (4.1 %) required IMV, 136 (3.7 %) NIV, and
3,429 (92.2 %) were not ventilated. Streptococcus pneumoniae was the main pathogen.
Alcohol consumption, higher levels of C-reactive protein, worse baseline oxygenation,
higher Pneumonia Severity Index, and bacteremia at admission independently predicted the
need for IMV, while fever at admission was independently associated with no need for IMV.
Likewise, higher levels of C-reactive protein and worse baseline oxygenation independently
predicted the need for NIV, while fever at admission was independently associated with no
need for NIV. The rate of ICU admission was highest and the hospital stay was longest in
patients from the IMV group, followed by the NIV group and non-ventilated patients.
Similarly, the 30-day mortality rate was highest in the IMV group, followed by the NIV and
non-ventilation groups (51, 33 % vs. 22, 16 % and 192, 6 %, respectively, p \ 0.001). Both
the need for NIV (adjusted OR 2.44, 95 % CI 1.37-4.33, p = 0.002) and IMV (adjusted OR
4.69, 95 % CI 2.94-7.46, p \ 0.001), together with chronic cardiovascular and neurologic
disease, dyspnea, bacteremia, worse oxygenation, and higher PSI risk class at admission,
independently predicted 30-day mortality in the multivariate analysis.
CONCLUSION. Even after adjustment for higher baseline severity, the need for NIV and
IMV independently predicted mortality. Identification of these predictors may help in the
initial management and hospital allocation of patients.
GRANT ACKNOWLEDGMENT. CibeRes (CB06/06/0028), 2009-SGR-911, IDIBAPS.
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DO VENTILATOR ASSOCIATED EVENTS (VAE) PREDICT VENTILATOR
ASSOCIATED PNEUMONIA (VAP)?
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INTRODUCTION. At present diagnosis of VAP is made by using CPIS score which
includes clinical characteristics such as fever, leukocytosis, PaO2/FiO2, secretions and new
infiltrates on CXR1 The new proposed diagnostic criteria for VAP include VAC, Infected
ventilator associated condition (IVAC), possible and probable pneumonia. Till date diagnosis of VAP has been made by using Clinical pulmonary infection score (CPIS). It has been
suggested that VAC and IVAC are reportable for public records but not possible or probable
pneumonia2.
OBJECTIVES. To evaluate the correlation between diagnosis of VAC, IVAC and VAP by
using New CDC classification and CPIS score.
METHODS. Patients admitted to the MICU, Narayana Hrudayalaya from 1st January 2014
to 31st March 2014. Inclusion Criteria-Patients requiring invasive mechanical ventilation,
[2 Calendar days on ventilator. Exclusion Criteria- Patients whose FiO2 requirement was
[80 % and PEEP [ 10 Patients transferred from another hospital already intubated
Patients with DNR status.
METHODOLOGY. Basic epidemiological data and APACHE score were collected from
all the Patients on day 1. CPIS and ventilator parameters such as FIO2, PEEP, and PaO2/
FIO2 were calculated from day 1 of ICU admission. VAC and IVAC were diagnosed based
on the following criteria: Increase in FIO2 of 20 % following 2 days of stability or Increase
in PEEP of 3 cmH2O after 2 days of stability. Diagnostic criteria for IVAC: Temperature
[38 C or\36 C, or WBC count[12000 or\4000 AND A new antimicrobial agent(s) is
started and is continued for [4 calendar days2.
RESULTS. Consecutive 100 patients requiring mechanical ventilation for more than 48 h
were included in the study. Out of these 13 patients were excluded (1 patient was discharged
against medical advice, 6 patients expired, and 6 patients got extubated within 48 h).Out of
87 patients 7 patients developed VAP. 15 patients satisfied criteria for diagnosis of VAC and
13 for IVAC. Diagnosis of VAC preceded diagnosis of VAP by 2 days in one patient and by
5 days in another patient. In 4 patients no temporal difference was noted between VAC and
VAP. In one patient with a diagnosis of VAC, CPIS remained normal while patient
developed lung infiltrates consistent with pneumonia. Out of 13 patients with IVAC only 7
patients developed VAP. No temporal difference was noted between IVAC and VAP.
Statistical analysis was done using kappa test.
CONCLUSIONS. This pilot study has shown a good correlation between VAC, IVAC and
CPIS criteria for VAP. VAC may precede CPIS in diagnosis of VAP. However this needs
further validation from the current ongoing study.
REFERENCE(S). 1 Centre for disease control, Device associated events, VAP Event 2012
2 Chicago Journals, Infection control and hospital Epidemiology, vol 34, No. 12, December
2013,1239-1243
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PHARMACOKINETICS OF ANTIBIOTICS DURING CONTINUOUS VENOVENOUS HEMODIALYSIS WITH REGIONAL CITRATE ANTICOAGULATION
IN INTENSIVE CARE UNITS
J. Fessler1, C. Woloch1, R. Pirracchio1, E. Billaud2, D. Journois1, C. Lebard1
1
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INTRODUCTION. Severe sepsis in critical care patients is commonly associated with
acute renal failure, which increases mortality rate (1). Renal Replacement Therapy highly
modifies antibiotic pharmacokinetics (2). Continuous hemodialysis with citrate anticoagulation is a developing method in intensive care units (ICU) and allows greater stability of
extra renal clearance (3). However no pharmacokinetic study about antibiotics is still
available.
OBJECTIVES. The aim of this study is to assess antibiotics plasma concentration stability
in critical patients under Continuous Veno-Venous Hemodialysis with regional citrate
anticoagulation (CVVHD Ci-Ca).
METHODS. From May 2013 to March 2014, a monocentric observational prospective
study, approved by the ethical committee of Société de Réanimation de Langue Française,
was conducted in our ICU. Patients under CVVHD Ci-Ca (multiFiltrate - Kit Ci-Ca
CVVHD AV 1000 S - FRESUBIN with a standard delivering dose: 100 ml/min blood
flow and 2000 ml/h dialysate flow) with an antibiotic treatment initiated according to local
protocol, with beta-lactams or vancomycin, were enrolled. Demographic and biologic
parameters and weight variation were recorded. Antibiotic concentrations were measured
after the loading dose and daily during at least 72 h. Patient antibiotic plasma concentration, using a developed LC/MS–MS quantification method for betalatams and an
immunoenzymatic assay for vancomycin, was monitored. Data are presented as
mean ± SD.
RESULTS. A total of 36 patients (24 men and 12 women), mean age 60.6 ± 17.3 years,
were enrolled in the study. Mortality rate was 53 %. 66 % of the patients received more than
two antibiotics. However, due to missing data, only 40 kinetic profiles were recorded from
321 plasma samples (6.5 samples per patient). Target antibiotic steady state concentration
available in Table 1, were reached during the first 24 h and maintained over the 72 h period
in 94 % of the patients. Mean concentration (Css) for all other drugs remained unchanged
from baseline to 72 h.

[Table 1]
CONCLUSIONS. Early optimal antibiotic therapy is fundamental in severe sepsis in
critical care patients. These preliminary results suggest that extra renal clearance, by
CVVHD Ci-Ca, remain stable and predictable, during antimicrobial treatment.
REFERENCE(S). 1. Intensity of Continuous Renal-Replacement Therapy in Critically Ill
Patients. N Engl J Med. 22 oct 2009;361(17):1627–1638.
2. Roberts DM, Roberts JA, Roberts MS, Liu X, Nair P, Cole L, et al. Variability of
antibiotic concentrations in critically ill patients receiving continuous renal replacement
therapy. Crit Care Med. mai 2012;40(5):1523–1528.
3. Morgera S, Schneider M, Slowinski T, Vargas-Hein O, Zuckermann-Becker H, Peters H,
et al. A safe citrate anticoagulation protocol with variable treatment efficacy and excellent
control of the acid–base status*. Crit Care Med. 2009;37(6):2018–24.
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INTRODUCTION. Hypotension is a frequent complication of intermittent hemodialysis in
ICU, and the clinician response is usually an interruption of fluid removal by the dialyzer
and intravascular fluid administration. However, this management relies on the assumption
that the underlying cause of hypotension during hemodialysis is hypovolemia, a statement
that has never been formally challenged. Several monitoring devices have now the potential
to reliably classify cardiovascular instability episodes as dependent or non-dependent of the
cardiac preload, and should provide new insight relating to this phenomenon.
OBJECTIVES. The aim of the present study was to evaluate the prevalence of preloaddependence related hypotension episodes during intermittent hemodialysis sessions in ICU,
using the PiCCO device.
METHODS. The study is a single-center retrospective observational study performed
from March 2012 to April 2014. Patients selected were ICU patients monitored with the
Picco device, undergoing an intermittent hemodialysis session for acute kidney injury. The
main judgment criterion was the prevalence of hypotension episodes (defined as mean
arterial pressure below 65 mmHg) related to preload dependency, occurring during the
hemodialysis session. Preload-dependence was assessed with the passive leg raising test,
and considered present if the systolic ejection volume increased by at least 10 % during
the test. In case of multiple hypotension episodes occurring during the same hemodialysis
session, only the first episode was evaluated. Data are presented as median [interquartile
range].
RESULTS. 40 patents were included, with a median age of 69 [63-78], and IGS II 46 [3860]. 90 hemodialysis sessions were analyzed. The median SOFA score at time of hemodialysis was 7 [5-10]. 40 % of the sessions were performed under mechanical ventilation. At
dialysis initiation, mean arterial pressure was below 65 mm Hg in 6 % of the sessions;
norepinephrine and inotropes were administered in 47 % and 11 %, respectively. Total fluid
removal during the session amounted to 2610 [1770-3200] mL. 55 % of the sessions were
associated with at least one episode of hypotension, but only 24 % of hypotensive episodes
were associated with preload-dependence. Univariate analysis identified SOFA score
(p \ 0.01) and mean arterial pressure (p \ 0.001) at hemodialysis initiation as being
associated with hypotension, and both mechanical ventilation (p = 0.02) and pulmonary
vascular permeability index (p = 0.04) at hemodialysis initiation as being associated with
preload dependence-related hypotension episodes.
CONCLUSIONS. In the context of our ICU, the majority of first hypotension episodes
occurring during hemodialysis is not related to preload dependence, and hence should not
lead to fluid removal interruption or intravascular fluid administration. Whether this finding
is valid in other settings warrants further investigations.
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FILTER LIFE AND ANTICOAGULATION USE IN A MIXED MEDICAL/
SURGICAL/TRAUMA ICU: A BASELINE ASSESSMENT
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INTRODUCTION. Filter lifespan is an important quality indicator in provision of renal
replacement therapy (RRT), however many patients may have contraindications to anticoagulation with heparin. Regional citrate anticoagulation can improve filter lifespan,
particularly when systemic anticoagulation cannot be used, however citrate metabolism may
be impaired in the presence of significant liver dysfunction or severe shock [1].
OBJECTIVES. To determine current filter lifespan with anticoagulation methods employed
in our ICU and investigate the feasibility of adopting regional citrate anticoagulation in our
patients.
METHODS. We audited clinical and haemofiltration data in consecutive patients requiring
RRT over 6 weeks in a 44 bed mixed ICU servicing a Level-1 trauma centre. We considered
only the first 72 h of filtration to avoid over-representation of stable patients.
RESULTS. 26 patients underwent RRT during he study period. 57 % were men with
median age 63 years. Diagnosis was medical in 54 % and surgical or trauma in 46 %.
Primary cause of AKI was sepsis in 65 %. Median time on RRT in the first 72 h was 55 h,
73 filters were used during this period. Median effluent flow rate was 39 ml/kg ideal body
weight. Anticoagulant was heparin in 36 cases (49 %), prostacyclin in 14 (19 %) and none
in 23 (32 %). Filters receiving no anticoagulation had significantly shorter median filter
duration that those receiving heparin or prostacyclin (7 h vs 16 h and 14 h, p = 0.01) and
significantly more filters were discontinued for non-elective reasons (91 % vs 64 % and
79 %) - Figs 1 and 2, Table 1. Pre-dilution was more frequently employed when no anticoagulation or prostacyclin was used (78 % and 64 % vs. 33 %, p = 0.002). Surgical
bleeding risk or coagulopathy were more frequent when no anticoagulation or prostacyclin
was chosen, as were signs of liver injury or chronic liver disease - Table 1. No patients had
fulminant hepatic failure in the first 72 h of filtration and only 2 of 26 patients received high
dose vasopressors for refractory shock (noradrenaline [ 0.5 lg/kg/min).
Anticoagulant

Any

Heparin

Prostacyclin None

p

No. Filters

73

36

14

–

Median Duration (h)

12 (4-33) 16 (5-44) 14 (5-34)

7 (1-13) 0.03

Non-Elective
discontinuation

75 %

91 %

64 %

79 %

23

\0.001

Pre-dilution

53 %

33 %

64 %

78 %

0.002

Abnormal Liver
enzymes

33 %

6%

21 %

83 %

\0.001

Chronic Liver Disease

12 %

3%

29 %

17 %

0.03

31 %

93 %

91 %

\0.001

Abnormal Coagulation 62 %

INTRODUCTION. The mortality of patients requiring acute renal replacement therapy
(RRT) (continuous or intermittent) in the intensive care unit (ICU) is high. In this study we
aim to investigate to what extent this may rely upon the lack of renal function. Thus we
compared the mortality of ICU patients requiring acute RRT with that of patients who were
on chronic dialysis before ICU admission.
METHODS. All adult patients admitted to the multidisciplinary ICU, Rigshospitalet, from
Jan 1st 2005 to Dec 31st 2012 were identified through the ICU database, excluding repeat
admittances. Chronic dialysis patients were identified from the Danish Society of
Nephrology database. Kaplan–Meier plots were calculated for the mortality of the first
30-days after ICU admission.
RESULTS. We included 6076 patients of whom 1030 (17.0 %) received acute RRT and
154 (2.5 %) were on chronic dialysis before admission. The mean age was 61 years (±14)
for acute RRT patients vs. 60 years (±15) for chronic dialysis patients (p = 0.576). The
mean SAPS II score was 59 (±17) for acute RRT patients vs. 56 (±17) for chronic dialysis
patients (p = 0.126). The mean of the highest SOFA score during admission was 14 (±4)
for acute RRT patients vs. 12 (±4) for chronic dialysis patients (p \ 0.001). Thirty-day
mortality (95 % CI) was 42.7 % (39.7 % - 45.7 %) for acute RRT patients and 33.1 %
(25.7 % - 40.6 %) for chronic dialysis patients (p = 0.036). For non-dialysis patients 30-day
mortality was 17.5 % (16.4 % - 18.5 %).
CONCLUSIONS. Patients with acute RRT in the ICU had a significantly higher mortality
compared to patients on chronic dialysis. This may have reflected acute RRT patients being
more severely ill, particularly during the course of their ICU stay. It may be speculated that
lack of renal function in itself does not explain the high mortality in ICU patients requiring
acute RRT.

Platelets \ 80

23 %

6%

14 %

57 %

\0.001

Recent Trauma/
Surgery

40 %

6%

79 %

70 %

\0.001

[Table 1]

[Mortality after ICU admission]
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THE IMPACT OF CONNECTION TO SUSTAINED LOW EFFICIENCY DIALYSIS
(SLED) ON TRANSPULMONARY THERMODILUTION (TPTD) AND PULSE
CONTOUR ANALYSIS (PC) IN PATIENTS WITH ACUTE KIDNEY INJURY (AKI)
W. Huber1, S. Fuchs1, A. Minning1, B. Saugel1, T. Lahmer1, M. Messer1, A. Beitz1,
B. Henschel1, C. Schwerdtfeger1, S. Rasch1, C. Schnappauf1, R.M. Schmid1

[Figures 1&2]
CONCLUSIONS. Overall filter lifespan was poor, particularly so in the absence of anticoagulation, despite increased use of pre-dilution. Surgical and haematological risks for
bleeding were very frequent when heparin was not used. Improving filter lifespan could
improve patient care and provide cost savings. Adoption of citrate anticoagulation has the
potential to achieve this goal, particularly in patients with a contra-indication to heparin.
Major contraindications to citrate (fulminant hepatic failure or refractory shock) were
uncommon, however as patients with contra-indication to heparin frequently had enzymatic
evidence of liver injury or history of chronic liver disease careful patient evaluation and
monitoring for citrate accumulation would be of particular importance in our patient
population.
REFERENCE. 1. Oudemans-van Straaten and Ostermann Crit Care. 2012; 16(6): 249.
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LOWER MORTALITY IN ICU PATIENTS ON CHRONIC DIALYSIS THAN IN
THOSE REQUIRING DIALYSIS FOR ACUTE KIDNEY INJURY
R. Lohse1, M. Ibsen1, J. Wiis1, A. Perner1, M.B. Damholt2
1

Copenhagen University Hospital, Rigshospitalet, Department of Intensive Care 4131,
Copenhagen, Denmark, 2Copenhagen University Hospital, Rigshospitalet, Department of
Nephrology 2132, Copenhagen, Denmark

1
Technical University of Munich, Klinikum rechts der Isar, II. Medizinische Klinik,
Munich, Germany
INTRODUCTION. AKI is frequent in ICU patients and significantly increases mortality.
Several strategies including advanced hemodynamic monitoring and prolonged periods of
renal replacement therapy (RRT) have been suggested to limit cardiovascular side effects of
RRT which can result from (dis)connection to RRT and from fluid withdrawal. However,
particularly for SLED it is not completely understood to which degree changes in TPTD
parameters are ‘‘real’’, or if they result from confounding of the TPTD procedure by SLED
(e.g. loss of TPTD indicator (injection of 15 ml iced saline 0.9 %) due to partial removal by
SLED).
OBJECTIVES. We prospectively investigated the course of Cardiac index (CI), global enddiastolic volume index GEDVI and extravascular lung water index (EVLWI) before and
5 min after connection (T1 and T2) to SLED as well as before and 5 min after disconnection
from SLED (T3; T4; GENIUS, Fresenius, Germany) in 51 SLEDs in 32 patients with AKI
and PiCCO-monitoring.
METHODS. To investigate the effect SLED itself on TPTD, TPTD-derived CItd and its
changes were compared to PC-derived CIpc and its changes at T1 and T2: Regarding the
different techniques to assess CI, determination of CIpc immediately before T2 can be
assumed to be independent of indicator loss during TPTD at T2.
Patients were connected to SLED in an iso-volaemic manner (prefilling of the tubing with
saline 0.9 %). Disconnection was performed using re-transfusion of the blood within the
tubing. Dialysis catheters were inserted to the femoral vein and central venous catheters via
the jugular vein, respectively.
Statistics: Spearman correlation; Mann–Whitney-U-test; SPSS 21.
RESULTS. APACHE-II 26 ± 8; blood flow 147 ± 14 ml/min; filtration 229 ± 207 ml/h.
Connection to SLED (T2 vs. T1) did not result in significant changes of CItd (4.36 ± 1.55
vs. 4.46 ± 1.48; p = 0.064) and CIpc (4.32 ± 1.47 vs. 4.46 ± 1.48L/min*m2; p = 0.077).
Changes in CIpc and in CItd significantly correlated (r = 0.622; p \ 0.001) and were not
different (p = 0.896). Comparable results for TPTD and PCA suggest that TPTD was not
significantly confounded by SLED itself.
Furthermore, GEDVI, EVLWI, MAP, CVP, heart rate (HR) and SVRI did not significantly
change before and after connection to SLED (T2 vs. T1).
By contrast, disconnection from SLED and re-infusion of the blood within the tubing and
the dialyzer (T4 vs. T3) resulted in significant increases in GEDVI (p \ 0.001), CVP
(p = 0.012), CItd (4.19 ± 1.41 vs. 3.92 ± 1.32; p \ 0.001) and CIpc (4.10 ± 1.47 vs.
3.94 ± 1.32L/min*m2; p = 0.01). SVRI decreased (p = 0.01) whereas EVLWI, heart rate
and MAP remained unchanged.
CONCLUSIONS.
1.) SLED itself does not substantially confound TPTD.
2.) Initiation of SLED with prefilled tubing does not deteriorate hemodynamics.
3.) Significant increases in CI, GEDVI and CVP after disconnection of SLED suggests
hemodynamic relevance of re-infusion of blood contained within the tubing.
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LONG TERM MORTALITY AND RISK OF END-STAGE RENAL DISEASE IN
ACUTE RRT PATIENTS COMPARED TO NON-DIALYSIS PATIENTS

COMPARISON OF RENAL REPLACEMENT THERAPIES IN AN INTENSIVE
CARE UNIT. AN INDIAN PROSPECTIVE OBSERVATIONAL STUDY

R. Lohse1, M.B. Damholt2, J. Wiis1, A. Perner1, M. Ibsen1

M. Shafi1, S. Jakkinaboina1, T. Satish2, S. Mudigonda3, T. Mohan Shankarji Maharaj2
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Copenhagen University Hospital, Rigshospitalet, Department of Intensive Care 4131,
Copenhagen, Denmark, 2Copenhagen University Hospital, Rigshospitalet, Department of
Nephrology 2132, Copenhagen, Denmark
INTRODUCTION. In the intensive care unit (ICU), the need for acute renal replacement
therapy (RRT) (continuous RRT or intermittent hemodialysis) is associated with higher
patient mortality and increased risk of end-stage renal disease (ESRD). There are few large
long term single center studies comparing mortality and risk of ESRD between acute RRT
patients and non-dialysis patients.
OBJECTIVES. To investigate the long term (up to 7 years) difference in mortality and
progression to ESRD in ICU patients requiring acute RRT and non-dialysis ICU patients.
METHODS. Retrospective analysis of all adult patients admitted to the multidisciplinary
ICU, Rigshospitalet, from Jan 1st 2005 to Dec 31st 2012 were identified through the ICU
database, excluding repeat admittances and chronic dialysis patients. ESRD was defined as
the long term ([90 days) need of dialysis or kidney transplant. Kaplan–Meier plots were
calculated for death and ESRD up to 7 years after ICU admission.
RESULTS. In the study 5922 patients were included. Of these, 1030 (17.4 %) received
acute RRT and 4892 (82.6 %) did not receive any dialysis. The number (percentage) of male
patients was 688 (66.8 %) for acute RRT patients and 3066 (62.7 %) for non-dialysis
patients (p = 0.044). The mean age (SD) was 60.7 years (±14.2) for acute RRT patients
and 56.3 years (±17.8) for non-dialysis patients (p \ 0.001). The mean SAPS II score was
58.6 (±17.2) for acute RRT patients and 39.2 (±15.2) for non-dialysis patients (p \ 0.001).
The mean of the highest SOFA score during admission was 14.4 (±3.8) for acute RRT
patients and 7.5 (±3.6) for non-dialysis patients (p \ 0.001). The 30-day mortality (95 %
CI) was 42.7 % (39.7 % - 45.7 %) for acute RRT patients and 17.5 % (16.4 % - 18.5 %) for
non-dialysis patients (p \ 0.001). The 90-day mortality was 55.4 % (52.4 % - 58.5 %) for
acute RRT patients and 22.7 % (21.5 % - 23.9 %) for non-dialysis patients (p \ 0.001). The
1-year mortality was 62.0 % (59.0 % - 65.0 %) for acute RRT patients and 30.6 % (29.3 %
- 31.9 %) for non-dialysis patients (p \ 0.001). The 7-year Kaplan–Meier plot appears in
figure 1. The 6.5 year risk of ESRD for patients surviving 90 days after admission was
0.53 % (0.27 % - 0.78 %) for non-dialysis patients and 9.82 % (6.61 % - 13.03 %) for acute
dialysis patients (p \ 0.001).
CONCLUSIONS. Patients requiring acute RRT in the ICU had a significantly higher
mortality and a significantly higher risk of ESRD compared to non-dialysis patients. Acute
RRT patients were older, more often male and more severely ill at admission and during the
course of their ICU stay.

Apollo Health City, Critical Care Medicine, Hyderabad, India, 2Apollo Hospitals, Critical
Care Medicine, Secunderabad, India, 3Apollo Health City, Nephrology and Transplantation,
Hyderabad, India
INTRODUCTION. Acute Kidney Injury (AKI) is an independent predictor of mortality
and associated with End Stage Renal Disease. Evidence suggests no survival benefit with
different modalities of Renal Replacement therapies (RRT).
OBJECTIVES. To Evaluate the Renal Replacement therapies and outcomes in the Intensive care unit (ICU).
METHODS. A Prospective observational study done for a period of 6 months from October
2013 to March 2014 at 6 Intensive care units associated with Apollo Health City. Data was
collected after ethics committee approval. All patients admitted to the ICU with AKI requiring
RRT were eligible to enrol. Exclusion Criteria were post cardiac arrest, age\18 years, chronic
kidney disease and DNR status. The Primary end point is Inhospital mortality. The following
were the parameters monitored Age, Sex, mode of RRT, indication of RRT, Comorbidities,
source of sepsis, vasopressors, cumulative balance, ICU and hospital length of stay, mechanical
ventilation duration, APACHE II and SOFA score at admission.
RESULTS. The total number of patients were 75 which were grouped into Intermittent
hemodialysis 14 patients (IHD), Sustained low efficiency dialysis 34 patients (SLED),
Continuous renal replacement therapy 27 patients (CRRT) and total group 75 patients
(IHD + SLED + CRRT). The baseline characters comparison shown in the table no 1. In
baseline characters the Serum lactate at RRT, APACHE II at Admission, SOFA at
admission, total cumulative balance at ICU discharge were statistically significant. Within
the 4 groups the pH at dialysis, HCO3 at RRT, type of cases (medical and surgical) were
statistically not significant. The in- hospital mortality in IHD, SLED, CRRT and total groups
were 0, 52.94, 37.03 and 37.33 % respectively. The Primary outcomes In-hospital mortality
is increased by increased age, increased ICU and hospital length of stay, Comorbidities
more than 2, increased mechanical ventilation duration, vasopressors [1, APACHE II at
Admission, APACHE II at RRT, Blood urea and serum creatinine at RRT. The Clinical
Outcomes of the study patients were shown in table 2. Factors influencing the In-hospital
mortality is shown in table 3. In- hospital and 30 day mortality in the SLED group is more
than the IHD and CRRT, possibly because of less patients in the CRRT group.The
Mechanical ventilator days, ICU and hospital length of stay is more in the SLED group
compared with IHD and CRRT group. The ICU free days is more in CRRT group than
SLED and IHD group. The Kaplan–meier survival graph is attached.
Total
Group

IHD

SLED

CRRT

p Value

Number of Patients n (%)

75 (100)

14 (18.66)

34 (45.33)

27 (36)

\0.05

Age in years

55.5

57.7

61.7

45.7

0.001

Sepsis n (%)

62 (82.66)

13 (92.8)

31 (91.2)

17 (62.96)

0.001

APACHE II at Renal
replacement theraphy
(RRT)

19.65

15

18

24

0.001

SOFA at RRT

9.9

9

9

11.5

0.02

Serum Bicarbonate
at RRT(mmol/dl)

13.5

12.7

13.9

13.5

0.8

Blood Urea at
RRT(mg/dl)

130

186

127

105

0.001

Serum Creatinine
at RRT (mg/dl)

4.1

5.7

4

3.6

0.001

Cumulative Balance
(ml)at RRT

3430

725

3414

4851

0.001

[Baseline characteristics of the patients]

Total Group IHD SLED

CRRT

p Value

[Figure 1.]
In-hospital mortality n (%)

28(37.33)

0(0) 18(52.94) 10(37.03) 0.01

28 day mortality n(%)

28(37.33)

0(0) 18(52.94) 10(37.03) 0.01

ICU length of stay (days)

11.7

4.6

17

8.7

0.002

Hospital length of stay (days) 19

9.5

22.5

19.8

0.17

Mechanical Ventilation (days) 10.6

4

13.2

7.7

0.001

[Clinical Outcomes of the study patients.]

[Figure 2.]

Variable

p Value

Odds Ratio

95 % CI

Age [ 56 years

0.01

1.01

0.98 - 1.05

ICU length of stay [ 11 days

0.02

0.978

0.93 - 1.02

Hospital Length of stay [ 19 days

0.02

0.95

O.91-0.99

Co-morbidities [ 2

0.01

1.36

1.06 - 1.74

Mechanical ventilation duration
[ 10 days

0.02

0.97

0.92 - 1.02

Vasopressors [ 1

0.007

2.58

1.4 - 4.47

SOFA [ 10 at RRT

0.07

1.21

1 - 1.4

Blood urea [ 130 mg/dl at RRT

0.05

0.99

0.9 - 1

Serum Creatinine \ 4 mg/dl at RRT

0.004

0.46

0.3 - 0.7

[Factors influencing the In-hospital mortality]
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[Kaplan–Meier survival estimates for the RRT group]
CONCLUSIONS. The In-hospital mortality is increased by increased age, increased ICU
and hospital length of stay, Comorbidities more than 2, increased mechanical ventilation
duration, vasopressors [1. The mortality in the CRRT group is less than SLED group.
Further study is required with more number and randomisation of patients.
REFERENCE(S). CritIcal Care 2006, 10(3):R73

regression model. To analyze both factors related to renal function at hospital discharge and
prognostic factors for LTRRT dependence we performed multivariate binary regression
models. P \ 0.05 was considered statistically significant.
RESULTS. Mean age was 58 ± 15 years, with mean SOFA score and APACHE II score at
ICU admission 11 ± 4 and 22 ± 8, respectively. Global in-hospital mortality was 65.8 %.
Mortality at 5-years is 74.2 % (24.5 % among hospital discharge survivors). Statistically
significant identified mortality factors at 5-years after CRRT were age (HR 1.096), prescribed renal dose (HR 1.076), female gender (HR 1.130), diabetes mellitus (HR 34.8) and
heart failure (HR 1.73). Accumulate dependence for LTRRT was 9,4 % among hospital
discharge survivors. LTRRT dependence among 5 years follow up survivors was 6.7 %.
Levels of creatinine (Cr) were: baseline 128 ± 123 lmol/L; 239 ± 220 lmol/L at hospital
admission; 356 ± 196 lmol/L at CRRT initiation; 109 ± 87 lmol/L at hospital discharge;
131 ± 112 lmol/L at 6 months; 142 ± 168 lmol/L at 2 years, and 134 ± 110 lmol/L
5 years after CRRT. Baseline Cr and hospital days (OR 1.023 and 1.024) are independent
prognostic factors for LTRRT dependence. Male gender seems to prevent severe CKD at
hospital discharge (OR 0.79).
CONCLUSIONS. Septic shock related AKI that requires CRRT has a high mortality
(5 year mortality 74,2 %, and 24,5 % among hospital discharge survivors). An increased
age, a higher prescribed renal dose, female gender, and presence of diabetes mellitus or
heart failure are mortality predictors at 5 years follow-up. Accumulate dependence for
LTRRT is 9,4 % and 6.7 % among 5 year survivors. Only baseline Cr and hospital days
seem to be associated with LTRRT dependence. Male gender prevents severe CKD at
hospital discharge.
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TIMING OF RENAL REPLACEMENT THERAPY IN CRITICALLY ILL
PATIENTS WITH ACUTE KIDNEY INJURY

0183
EVALUATING COAGULATION USING ROTATION THROMBOELASTOMETRY
(ROTEM) DURING CONTINUOUS RENAL REPLACEMENT THERAPY
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INTRODUCTION. During continuous renal replacement therapy (CRRT), coagulation is
affected by anti-coagulant administration and systemic abnormalities. Activated partial
thromboplastin time (aPTT) and activated coagulation time (ACT) have been used to
monitor coagulation during CRRT, however, they have limitations.
OBJECTIVES. The present study determined the association between the standard laboratory test and rotation thromboelastometry (ROTEM) in patients undergoing CRRT.
Additionally, we determined which ROTEM can potentially replace aPTT and ACT during
CRRT.
METHODS. Fifty blood samples in 40 patients who underwent CRRT were evaluated.
Continuous hemodiafiltration was performed at a 500 ml/h dialysate flow and filtrate flow.
The anticoagulant nafamostat mesilate was administered at 30 mg/h. Polysulfone and
polymethyl methacrylate 1.0 m2 membranes formed the filter. ROTEM parameters
including clotting time (CT), clot formation time (CFT), maximum clot firmness (MCF),
and the a-angle of EXTEM, INTEM, and FIBTEM were compared with the ACT, aPTT,
PT, platelet count, and fibrinogen concentration. Non-parametric Spearman rank correlation
and multiple linear regression were performed.
A P-value \ 0.003 was considered significant.
RESULTS. The correlation coefficient in ACT and aPTT, and the CT of INTEM was
r = 0.66 (P \ 0.001) and r = 0.71 (P \ 0.001), respectively. The ACT and aPTT were
greater than 100 s and 40 s in CRRT patients, but CT of INTEM remained normal in most
patients. The correlation coefficients for PT and CT of EXTEM, fibrinogen concentration
and MCF of FIBTEM, and platelet concentration and MCF of INTEM were r = 0.71
(P \ 001), r = 0.86 (P \ 0.001), and r = 0.64 (P \ 0.01), respectively. The a-angle was
normal even in patients with frequent thrombosis in the circuit.
CONCLUSION. These results confirm that CT of INTEM and EXTEM, as well as MCF of
INTEM and FIBTEM correlated well to the aPTT, PT, platelet count, and fibrinogen
concentration. Theusinger et al.1 similarly reported an association between standard laboratory tests and ROTEM parameters in patients hemorrhaging intraoperatively. The aPTT is
a plasma based parameter and does not fully reflect whole blood coagulation, while ACT is
affected by hemodilution and hypothermia. Unfortunately, the CT of INTEM did not detect
the anti-coagulant effect of nafamostat mesilate during CRRT. Nafamostat mesilate is a
serine protease inhibitor and used to treat pancreatitis, disseminated intravascular coagulopathy, and as an anti-coagulant during CRRT. Zhang et al.2 reported that the serum pH
and ionized calcium concentrations were associated with circuit lifespan. In patients with a
short circuit lifespan, we did not observe any hypercoagulation as detected by the a-angle.
REFERENCE(S). 1) Theusinger OM et al. Anesth Analg 2013;117:314-212) Zhang Z et al.
ASAIO J 2012;58:46-50
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INTRODUCTION. The decision of starting Renal Replacement therapy (RRT) and the
optimal time of initiation are issues without resolution when agreeing on a dialysis procedure. In the absence of traditional indications there is no consensus on when dialysis should
be offered and started. The lack of parameters to guide the decision has resulted in considerable variation among physicians and centers.
OBJECTIVE. The aim of this study is to evaluate the relationship between timing of RRT
in severe acute kidney injury and clinical outcomes.
METHODS. We retrospectively reviewed the records of 3636 patients admitted to intensive
care unit during a period of 6 years, searching for patients who developed AKI and needed
renal replacement therapy.
Timing of RRT was stratified into ‘‘early’’ and ‘‘late’’ by median urea and creatinine at the
time RRT was started. Timing was also categorized temporally from ICU admission into
early (B3 days), and late ([3 days).
RESULTS. We found 153 patients who underwent RRT.
Timing by serum urea, early RRT showed no significant difference in crude (77 % for urea
C1,51 g/L vs 68 % for urea \1,51 g/L; odds ratio [OR], 1.66; 95 % confidence interval
[CI], 0.81-3.42; P 0.16) or covariate-adjusted mortality (OR, 1.24; 95 % CI, 0.56-2.75;
P = 0 0.59). When stratified by creatinine, no significant difference in cruce (71 % for
creatinine C4,03 mg/dl vs 74 % for creatinine \4,03 mg/dl; OR, 0.86; 95 % CI, 0.42-1.75;
P = 0.68) and covariate-adjusted mortality (OR, 0.84; 95 % CI, 0.37-1.87; P = 0.67).
However, for timing relative to ICU admissión, late RRT was associated with greater crude
(81 % vs 64 %, (OR, 2,35 95 % CI, 1.12-4.94 P 0.02) and covariate-adjusted mortality (OR,
2.57; 95 % CI, 1.12-5.90; P 0.02).
CONCLUSIONS. We concluded that late initiation of RRT (days from admission) was
generally associated with a higher mortality rate and a longer stay in intensive care unit.
The decision to start RRT should be based on trend in the patient’s severity of illness,
presence of oliguria and fluid overload and associated non-renal organ failure.
REFERENCE(S). Bagshaw SM, Uchino S, Bellomo R, et al. Timing of renal replacement
therapy and clinical outcomes in critically ill patients with severe acute kidney injury. J Crit
Care 2009;24:129-140
Marlies Ostermann, Helen Dickie and Nicholas A. Barrett. Renal replacement therapy in
critically ill patients with acute kidney injury—when to start. Nephrol Dial Transplant
(2012) 0: 1-7

0186
TIMING OF CONTINUOUS RENAL REPLACEMENT THERAPIES IN ACUTE
KIDNEY INJURY AFTER CARDIAC SURGERY
C. Hernandez-Caballero1, A.I. Hurtado-Doce1, T.C. Barnes1, D. Hall1
1

0184
LONG-TERM OUTCOME IN SEPTIC SHOCK RELATED ACUTE KIDNEY
INJURY REQUIRING CONTINUOUS RENAL REPLACEMENT THERAPIES
(CRRT)
G. Moreno-Gonzalez1, J. Sabater-Riera1, P. Cardenas Campos1, J. Ballus Noguera1,
V. Corral Velez1, J.M. Vazquez Reveron1, V. Gumucio1, N. Betancur Zambrano1,
J.P. Pinseau1, X.L. Perez Fernandez1
1

Hospital Universitari de Bellvitge, Critical Care, Barcelona, Spain
INTRODUCTION. Factors related to long-term renal recovery or progression to chronic
kidney disease (CKD) and dependence of long-term renal replacement therapies (LTRRT),
as well as long-term mortality related factors after an episode of septic AKI that requires
CRRT are not well established.
OBJECTIVE. To know the long-term outcome (mortality, dependence of LTRRT and renal
function) at 5 years follow-up after CRRT in septic shock patients with AKI.
METHODOLOGY. We performed from 2006 to 2009 a prospective observational study in
139 septic shock adult patients that survived to an AKI episode requiring CRRT in an ICU
of a tertiary hospital. Patients with severe CKD (CKD4-5), those who received RRT previous to ICU or RRT for less than 24 h were all excluded. Demographic, clinical and
laboratory data were recorded at CRRT initiation. Mortality, renal function and dependence
of LTRRT were evaluated at hospital discharge, after 6 months, 2 and 5 years from CRRT
initiation. To analyze 5-year mortality predictors after CRRT, we performed a Cox

Royal Brompton and Harefield Hospital NHS Foundation Trust, London, United Kingdom
INTRODUCTION. Postoperative kidney function deterioration has been shown to be an
important predictor of morbidity and mortality after cardiac surgery. In previous studies,
early initiation of haemofiltration (\3 days post cardiac surgery) has been shown to reduce
mortality and hospital length of stay.
OBJECTIVES. To determine whether early vs. late start of continuous renal replacement
therapies (CRRT) results in improved clinical outcomes (e.g. length of stay in ITU, and
mortality) of patients with cardiac surgery-associated acute kidney injury.
METHODS. Retrospective observational study including every patient admitted to Harefield Hospital Intensive Therapy Unit (ITU) after elective or emergency cardiac surgery
during 2013, excluding heart transplants and patients requiring mechanical circulatory
support (other that intraaortic balloon pump). The cohort was divided into 3 groups based on
the AKI staging (AKIN classification) at the time of initiation of CRRT.
RESULTS. Of the 512 patients admitted to Harefield Hospital ITU after cardiac surgery, 60
required CRRT (11.7 %) during their admission to ITU. The mean time from surgery to
initiation of CRRT was 40 h (median of 28 h). The group that received CRRT was divided
into early CRRT (\12 h since surgery) and late CRRT (after 12 h). 24 patients were in the
early group and 46 in the late group. The mortality in the early CRRT group was 29.16 % (7
patients) and in the group with late CRRT was 26.16 % (12 patients). 12 patients (20 %)
were initiated on CRRT while in stage 1 of the AKIN classification, 10 patients (16.6 %)
were in stage 2, and 38 patients (63.3 %) were in stage 3. The mean length of ITU stay for
each of these groups was 8.6 days, 6.2 days and 14 days respectively. Of the 512 patients
the mean length of stay was 2.7 days. Only 7 patients had an ongoing CRRT requirement
after discharge from ITU. ITU mortality was 31.6 % (19 patients) in the CRRT group. The
general mortality was 4.5 % (23 patients).
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CONCLUSIONS. AKI is a common and serious postoperative complication of cardiac
surgery. Most of the patients were initiated on CRRT after 12 h of surgery. There is a
significant increase in mortality in the CRRT group, but there are no significant differences
in mortality between early and late initiation of CRRT. Additionally, patients that require
CRRT have a prolonged length of stay in ITU. These results are consistent with previous
reviews and the optimum time to commence RRT in our patients remains unclear.
REFERENCE(S). 1. Garcia-Fernandez N, Perez-Valdivieso JR, Bes-Rastrollo M, et al.
Timing of renal replacement therapy after cardiac surgery: a retrospective multicenter
Spanish cohort study. Blood Purif 2011; 32: 104-111. 2. Mao H, Katz N, Ariyanon W et al.
Cardiac surgery-Associated Acute Kidney Injury. Cardiorenal Med. 2013 Oct;3(3):178-199.
Review. 3. KDIGO. Clinical Practice Guideline for Acute Kidney Injury. Kidney Int 2012;
(Suppl) 2: 1-1382.
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LONGER CIRCUIT LIFESPAN ON PEDIATRIC CONTINUOUS RENAL
REPLACEMENT THERAPY IN HIGH RISK BLEEDING PATIENTS, ONLY
CITRATE?
S. González1, Y. Peña-López1, L. Gil1, L. Seidler1, J. Izquierdo1, M. Pujol1, J. Balcells1
1
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INTRODUCTION. The use of regional citrate anticoagulation (RCA) is increasingly used
for continuous renal replacement therapy (CRRT) because it provides filter patency with
minimal risk of bleeding. However, in the setting of significant hepatic compromise, RCA
may not be safe, due to the risk of citrate accumulation and toxicity. We propose an
alternative protocol for these and other high risk bleeding patients.
OBJECTIVE. To evaluate circuit lifespan (CL) after the implementation of a new highblood flow (HBF) protocol for use with PrismaFlex CRRT in critically ill children with
acute kidney injury at high risk of bleeding and/or hepatic disfunction.
METHODS. A prospective observational evaluation study from January 1st, 2013 until
April 11th, 2014 in a 16-bed mixed pediatric intensive care unit. We designed a new CRRT
protocol based on data from the literature and our own clinical experience. It consists of: the
use of larger catheter size and filter size, HBF based on filter’s size and not on the patient’s
weight, filtration fraction \12 % and continuous post-filter replacement fluid to avoid
blood-air contact in the drip chamber. Heparin was not routinely prescribed on the circuit
and if it was, we used low-doses to maintain patient’s aPTT \40 s. We excluded patients
undergoing CRRT while on other extracorporeal techniques and one patient with multiple
thrombosis and sub-optimal vascular access.
RESULTS. 13 patients receiving CRRT were included (n = 109 filters and 5,944 h of
therapy). Heparin was used in 48 filters (44 %). Circuit clotting occurred in 39.5 % of all
filters. The overall mean ± SD CL was 54.5 h (h) ± 46.5 (median 44 h, range 4-232), and
the overall filter survival at 48 h and 72 h was 45.9 % and 26.6 % respectively. When the
new protocol was strictly followed (n = 78, 71.6 %), the mean CL was longer (63.8 versus
31.3 h; p = 0,001) with 56.4 % versus 19.3 % filter survival at 48 h (p = 0,001) and
33.3 % versus 9.7 % filter survival at 72 h (p = 0,008). No significant differences in CL
were found according to the use of low-doses of heparin (mean 57.4 versus 52.3 h;
p = 0,574) with 52 % versus 40.9 % filter survival at 48 h (p = 0,168) and 25 % versus
27.8 % filter survival at 72 h (p = 0,455).
CONCLUSIONS. Our high-blood flow protocol for PrismaFlex CRRT is a feasible and a
safer alternative to citrate for children at high bleeding risk and/or hepatic disfunction; it
provides an acceptable CL, independently of the use of low-dose of heparin.
REFERENCE(S). 1. Chua HR, Baldwin I, Bailey M, Subramaniam A, Bellomo R: Circuit
lifespan during continuous renal replacement therapy for combined liver and kidney failure.
J Crit Care 2012, 27 (6):744-e7-15. 2. Soltysiak J, Warzywoda A, Kocinski B, OtalskaNowicha D, Benedyk A, Silska-Dittmar M, Zachwieja J: Citrate anticoagulation for continuous renal replacement therapy in small children. Pediatr Nephrol 2014, 29:469-475.
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MYOGLOBIN REMOVAL RATE OF SUPER HIGH FLUX MEMBRANE (EMIC2)
IN PATIENTS IN ICU. A CASE SERIES
M. Migliari1, P. Fabbrini2,3, R. Rona4, M.R. Viganò2,3, A. Stella2,3, A. Pesenti1,3,4
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INTRODUCTION. Rhabdomyolysis is a disease often complicated by acute kidney injury
related to intra-tubular myoglobin (Mb) deposition. Renal complication influence negatively
both ICU in-stay and overall patients survival. Therefore renal protection or fast renal recovery
is advisable. Beside classic infusion protocols there is an hypothetical role for mechanical
removal of circulating excess of Mb. Due to Mb molecular weight (17 kDa), intermittent or
high volume CVVHF cannot achieve the sufficient removal rate, but new more permeable
membranes with cut-off value above 30 kDa seems to be promising for this purpose.
OBJECTIVES. Aim of our study was then to measure efficacy in Mb removal of a new
high cut off membrane (EMIC2- Fresenius, cut off 40 kDa) for continuous renal replacement therapies (CRRT) in the ICU setting.
METHODS. Eleven patients affected by rhabdomyolysis were treated with EMIC2 in
CVVHD in 4 % trisodium citrate anticoagulation regimen. Five out of eleven patients had
classic indications for hemodialysis according to RIFLE criteria (Failure (F), Loss of
Function (L), ESRD (E)) while the remaining were precociously treated in state Risk (R) or
Injury (I). The CVVHD were delivered with blood and dialysate flow rate of 100 - 150 ml/
min and 2L/h respectively. Plasma Mb levels were measured each 12 h and removal rates
were estimated by kinetic modeling (1) and measured dialyzer clearances. Clinical data
regarding renal and overall survival were also collected.
RESULTS. Mean pre-treatment Mb was 23676,5 (4679 - 42911 ng/mL). Treatments lasted
on average 52,1 h (14 - 72 h) with a reduction rate of 77 % (44 % - 94 %). The main
reduction rate was achieved in the first 24 h with an average of 43,8 % (17,4 % - 80,5 %).
Four out of five patients with renal failure at presentation recovered normal kidney function,
the same was registered for three out of the six patients treated in the risk/injury state. Four
patients died therefore no renal outcome was registered.
CONCLUSIONS. These are preliminary data indicating a very good performance of a new
high permeable membrane in Mb removal. The results seems to be promising in term of overall
removal, especially within the first 24 h of treatment. Larger clinical trials are advocated to see
any potential clinical effect of Mb removal and to clarify timing of intervention.
REFERENCE(S). 1 Keir, R., Evans, N.D., Hutchison, C.A., Vigano, M.R., Stella, A.,
Fabbrini, P., Storr, M., Chappell, M.J. Kinetic modelling of haemodialysis removal of
myoglobin in rhabdomyolysis patients. Comput Methods Programs Biomed. 2013 Aug 14
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EFFECTS OF DIFFERENT DOSES IN CONTINUOUS VENO-VENOUS
HEMOFILTRATION ON PLASMA LACTATE IN CRITICALLY ILL PATIENTS
L. Yong-Jun1, O. Bin2, C. Juan2, M. Jie2, H. Shun-Wei2, G. Xiang-Dong2
1

The First Affiliated Hospital of Sun Yat-sen University, Department of SICU, Guangzhou,
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INTRODUCTION. Many studies have shown that CRRT could clean lactate and treat the
hyper-lactatemia. On the contrary, some other studies found that filter lactate clearance only
accounted for a very small part of total lactate clearance and the hemofilter’s contribution to
the overall lactate clearance was negligible. The objective of this study was to evaluate the
effects of various doses of continuous veno-venous hemofiltration (CVVH) on plasma
lactate elimination in critically ill patients.
OBJECTIVES. To evaluate the effects of different doses in continuous veno-venous
hemofiltration on plasma lactate elimination in critically ill patients.
METHODS. Patients were divided into three groups according to their incipient plasma
lactate concentration. Group A: lactate B 2 mmol/L, Group B: lactate 2-5 mmol/L,
Group C: lactate C 5 mmol/L. Three different doses (20 ml/kg/h, 35 ml/kg/h and 45 ml/
kg/h) of Continuous Veno-Venous Hemofiltration (CVVH) were applied to critically ill
patients who experiencing CVVH. The concentrations of plasma lactate in pre-(A), postdialyzer (V) sites and ultrafiltrate were measured after each dosage of CVVH was
carried out for 30 min. Rate of lactate clearance by the filter (RLC) and filter lactate
clearance (FLC) and Lactate-Sieving Coefficient (LSC) were calculated under different circumstances, including different doses of CVVH and different incipient lactate
levels.
RESULTS. 15 patients were enrolled and 104 blood samples were draw and lactate concentrations were measured in this study. RLC was found increased (9.36 ± 9.73, 13.92 ±
12.56 and 16.52 ± 12.71 mmol/h, p\0.05 respectively) with the dose of CVVH increased.
RLC was also increased (3.46 ± 1.46, 10.38 ± 5.50 and 24.53 ± 14.69 mmol/h, p\0.05
respectively) with the incipient lactate increased. FLC was increased (1.95 ± 0.63,
2.95 ± 0.74 and 3.45 ± 0.54 l/h, p\0.05 respectively) with the dose of CVVH increased.
There was no significant difference of LSC in different doses of CVVH and different
incipient lactate levels.
CONCLUSIONS. Plasma lactate can be eliminated by CVVH and different doses of
CVVH affect the rate of lactate clearance in critically ill patients.
REFERENCE(S). 1. Kobayashi S, Gando S, Morimoto Y, Nanzaki S, Kemmotsu O.
Serial measurement of arterial lactate concentrations as a prognostic indicator in relation
to the incidence of disseminated intravascular coagulation in patients with systemic
inflammatory response syndrome. Surg Today 2001; 31:853-9. 2. Levraut J, Ciebiera JP,
Jambou P, Ichai C, Labib Y, Grimaud D. Effect of continuous venovenous hemofiltration
with dialysis on lactate clearance in critically ill patients. Crit Care Med 1997; 25:
58-62.
GRANT ACKNOWLEDGMENT. This study was supported by grant from the National
Natural Science Foundation of china (81071536) and Youth Fund of the National Natural
Science Foundation of china (81201452).
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POSITIVE EFFECT OF DEXMEDETOMIDINE ON HEMODYNAMICS DURING
MAJOR BURN SURGERY UNDER GENERAL ANESTHESIA
T. Lim1, M.-G. Son1, Y.-K. Lee2, I.-S. Kwak2, W. Chun3, K.-M. Kim2
1
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3
Hallym University Hangang Sacred Heart Hospital, Department of Burn Surgery, Seoul,
Republic of Korea
INTRODUCTION. Major burn injuries show unstable hemodynamic parameters including
tachycardia during surgery under general anesthesia and practitioners have difficulties in
maintaining hemodynamic stability, regardless of medications. Although dexmedetomidine
can lead to hypotension or bradycardia [1] as an adverse effect and practitioners might
hesitate to use it during surgery associated with hemodynamic instability, meticulous use of
dexmedetomidine can be considered to attenuate hemodynamic instabilities during major
burn surgery under general anesthesia.
OBJECTIVES. The aim of this study is to evaluate the effect of dexmedetomidine on
hemodynamic parameters during major burn surgery under general anesthesia.
METHODS. Forty-six ASA class II and III patients scheduled for major burn surgery
(escharectomy and skin graft surgery with first or second-degree burn covering C25 % of
body surface area and third-degree burn covering C10 % of body surface area) were
enrolled. Patients were randomly assigned to group D (Initiation of dexmedetomidine
infusion of 0.4 mcg/kg/h just after catheterization, n = 23) or group C (without dexmedetomidine infusion, n = 23). After induction of general anesthesia, intra-arterial
catheter and central venous catheter were placed. When heart rate was C100 beats/min
and systolic blood pressure C100 mmHg after completion of catheterization, the experiment was initiated. Heart rate, systolic, diastolic, and mean blood pressure, and central
venous pressure were collected at 15-min intervals for 2 h from the initiation of the
experiment. When systolic blood pressure \ 90 mmHg occurred, phenylephrine 1 mcg/kg
was intravenously administered and the number of phenylephrine administration was
recorded. Independent t-test was performed to compare %measures relative to baseline
measures (measures at the initiation of the experiment) at each interval between the two
groups.
RESULTS. Heart rate was significantly lower in group D at 15, 30, 45, and 60 min
(p = 0.010, 0.011, 0.006, and 0.003, respectively). Systolic, diastolic, and mean blood
pressure showed significant changes at 60 min between the two groups (p = 0.031, 0.008,
and 0.004, respectively). Central venous pressure did not show a significant change between
the two groups. There is no phenylephrine administration in both groups. Two cases of
serious sinus bradycardia and one case of refractory hypotension occurred in group D and
the patients were excluded from the experiment.
CONCLUSIONS. Dexmedetomidine might be expected to become an alternative for heart
rate control during major burn surgery, without significant hemodynamic changes.
REFERENCE(S). 1. Bloor BC, Ward DS, Belleville JP, Maze M. Effects of intravenous
dexmedetomidine in humans: II. Hemodynamic changes. Anesthesiology 1992; 77:
1134-42.
GRANT ACKNOWLEDGMENT. The authors appreciate the financial support of Hospira, Inc., in providing dexmedetomidine for research.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

0191
COMPARISON THE HAEMODYNAMICS EFFECTS OF DEXMEDETOMIDINE
AND PROPOFOL IN PATIENTS AFTER MAJOR ABDOMINAL SURGERY
M. Chen1, Z. Lin1, Z. Jiang1, J. Chen1, X. Guan1, B. Ouyang1
1

Sun Yat-Sen University, Surgical Intensive Care Unit (SICU), Guangzhou, China
BACKGROUND. The alpha2 agonist dexmedetomidine (DEX) is a new sedative agent.
Patients sedated with DEX could be easily roused to facilitate the co-ordination with doctors
and nurses, and to assess the patients’ function of tissue and organs. But some studies had
showed some adversely effects of DEX on haemodynamics, Now the effects and mechanisms on hemodynamics of DEX in patients after major abdominal surgery is still unclear.
OBJECTIVES. To compare the haemodynamics effects of DEX with propofol in patients
after major abdominal surgery, Expect to further research the mechanism of haemodynamics
and Explore the security and safety of DEX.
METHODS. 74 patients enrolled were randomly divided into DEX group (group D) or
Propofol group (group P), 37 cases in each group. Depth of sedation was monitored using
the bispectral index (BIS) and Ramsay sedation score (RSS), haemodynamics data were
recorded through ‘‘Vigileo’’ and cardiogram monitor. When the patients could be roused, a
loading dose of fentanyl was injected at 0.0007 mg/kg, followed by continuous infusion at
0.3 lg/kg/h. Group D received 1 lg/kg loading dose followed by continuous infusion of
0.3 lg/kg/h. Group P received 0.5 mg/kg loading dose followed by continuous infusion at
0.5 mg/kg/h. Then adjusted the dose to maintain the BIS 70-80. The BIS and Hemodynamic
parameters such as heart rate(HR), blood pressure(BP), central venous pressure(CVP),
stroke volume (SV), cardiac output index (CI), systemic vascular resistance index (SVRI)
were recorded at 0 min, 5 min, 10 min, 30 min, 1 h, 2 h, 4 h, 6 h.
RESULTS. There weren’t differences between group D and group P in BIS during sedation
(61.23 ± 12.73 vs 62.55 ± 13.67, P = 0.127), but the RSS values was higher in group D
than group P (4.5 ± 0.8 vs 4.2 ± 0.8, P \ 0.001); HR was significantly lower in group D
[P = 0.006], but we didn’t give any intervention to bradycardia. SBP, DBP, SV, SVRI
elevated briefly in group D during the loading period, but these indicators decreased quickly
at the end of the loading time. SV were significant differences between the two groups
(P = 0.009), but SBP, DBP, and SVRI didn’t show significant difference (P = 0.165, 0.067,
0.614). CI were declined in both groups, and didn’t have difference between these two
groups (P = 0.545). 6-hour lactate clearance rate in group D was more quickly than group
P(50.9 ± 22.2 % VS 18.6 ± 36.0 % P = 0.005). No adverse events related to the sedative
in either group.
CONCLUSIONS. Dexmedetomidine is a safe, effective sedative drugs but it can cause
complex impact on hemodynamic of the patients after major abdominal surgery, especially
during the loading time. So monitoring the hemodynamic changes carefully during sedation
are required.

0192
THE USEFULNESS OF THE LIMON METHOD OF INDOCYANINE GREEN
ELIMINATION MEASUREMENT DURING PERIOPERATIVE PERIOD FOR
PREDICTION AND EARLY DETECTION OF LIVER FAILURE
V. Baladrón1, F.J. Redondo2, D. Padilla3, P. Villarejo3, R. Villazala2, N. Bejarano4

METHODS. Prospective observational study. Twenty adult patients were submitted to a
high-risk surgical procedure after an ultrasound-guided central venous catheterization and
arterial line insertion. General anesthesia was induced with fentanyl, propofol and atracurium and was maintained with propofol and remifentanil. Central venous oxygen saturation,
mean arterial blood pressure (MAP), central venous pressure (CVP), cardiac index (CI),
stroke volume variation (SVV), arterial lactate and hemoglobin were measured before
anesthesia induction and every 1.5 h afterwards.
RESULTS. The mean (SD) age was 61 ± 14 years. Physical status distribution P1, P2 and
P3 were 15, 40 and 45 %, respectively. The median (IQR) time under general anesthesia
was 6.0 h (4.0 to 7.0). The median administered fluids and the net fluid balance were 3.0
liters (2.5 to 6.2) and 0.4 liters (-0.9 to 1.8), respectively. While ScvO2 increased after
anesthesia induction and remained higher than 70 % during the entire surgical procedure
(p = 0.001), arterial lactate increased (p = 0.008) and cardiac index and hemoglobin
remained unchanged (Table 1).
CONCLUSIONS. Hemodynamic optimization aiming ScvO2 goals during major surgery
and general anesthesia does not seem appropriate. Cardiac index should be chosen as a guide
in this population of patients.
REFERENCES. 1. Pearse RM: Should we use central venous saturation to guide management in high-risk surgical patients? Crit Care 2006. 2. Pearse R: Changes in central
venous saturation after major surgery, and association with outcome. Crit Care 2005.
Time (h)

0

1.5

3.0

4.5

6.0

7.5

p
value

ScvO2 (%)

75 ± 8

81 ± 8

83 ± 7

83 ± 8

75 ± 7

86 ± 8

0.001

MAP
(mmHg)

93 ± 18

76 ± 13

75 ± 14

79 ± 21

89 ± 13

83 ± 21

0.008

CVP
(mmHg)

5±4

8±5

9±7

9±3

9±4

6±5

0.13

2

CI (l/s/m )

3.4 ± 1.2 2.9 ± 0.9 2.9 ± 0.8 3.1 ± 1.2 3.1 ± 0.5 3.3 ± 1.1 0.35

SVV (%)

11 ± 7

14 ± 10

15 ± 9

16 ± 8

14 ± 7

11 ± 7

0.54

Lactate
(mg/dl)

15 ± 8

16 ± 8

16 ± 9

18 ± 12

33 ± 25

46 ± 47

0.008

Hemoglobin 12 ± 2
(g/dl)

11 ± 2

11 ± 3

11 ± 3

9±3

11 ± 1

0.16

[Table 1: Hemodynamics and hemoglobin levels]
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INTRAOPERATIVE FLUID OPTIMIZATION USING STROKE VOLUME
VARIATION IN GERIATRIC PATIENTS UNDERGOING MAJOR ABDOMINAL
SURGERY
J.H. Woo1, H.J. Baik1, J.H. Kim1, J.I. Han1, Y.J. Kim1
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INTRODUCTION. A non-invasive liver function monitoring system, the LIMON, has
been developed to measure indocyanine green (ICG) elimination by pulse spectrophotometry. The aim is to assess the relationship between pre and post-operative ICG plasma
disappearance rate (ICG PDR %/min) values and the onset of post-hepatectomy liver
dysfunction. Postoperative liver failure after hepatectomy has been identified by the association of prothrombin time \50 % and serum bilirubin [50 lmol/L (the ‘‘50-50’’ criteria).
METHODS. 23 patients scheduled for major liver resections were selected. Nine had
chronic liver disease. IGC PDR was measured preoperatively and 24 h postoperative. The
prothrombin time and serum bilirubin was determined on day 3 and day 5 in critical care
unit after hepatectomy.
RESULTS. We submit the values obtained for the variables of the ICG PDR pre and post
operative to an analysis of ROC curves, we found a very good predictive capacity for both
variables showing an area under the curve of 0.72 (p,16) and 1 (p,002), respectively for
determined early diagnosis of postoperative liver failure. Bilirubin and prothrombin time
show an area under the curve of 0,99 (p,001) and 1 (p,001). Significant correlation was
found between ICG PDR measurement taken on postoperative day 1 and bilirubin level on
day 5 (p \ 0,001) and prothrombin time on day 5 (p,006).
CONCLUSIONS. LiMON ICG PDR measured by pulse spectrophotometry is a quick, noninvasive and reliable liver function test in patients undergoing liver resection that aids in the
prediction and early detection of post-hepatectomy liver dysfunction.
REFERENCE(S).  Paugam-Burtz D, Janny S, Delefosse D, et al. Prospective v alidation of
that ‘‘fifty–fifty’’ criteria as an early and accurate predictor of death after liver resection in
intensive care unit patients. Ann Surg 2009;249:124-128.  Olmedilla L, Perez-Peña JM,
Ripoll C, et al. Early noninvasive measurement of the indocyanine green plasma disappearance rate accurately predicts early graft dysfunction and mortality after deceases donor
liver transplantation. Liver transplantation 2009;15:1247-53

School of Medicine, Ewha Womans University, Department of Anesthesiology and Pain
Medicine, Seoul, Republic of Korea
INTRODUCTION. Stroke volume variation (SVV) is used to predict and guide fluid
therapy during controlled ventilation. It has been shown to predict fluid responsiveness in
different clinical and experimental settings. However, there is no study to investigate the
actual clinical usefulness and perioperative outcome in the geriatric patients.
OBJECTIVES. This study aims to evaluate the intraoperative hemodynamic stability and
perioperative outcomes in the geriatric patients undergoing major abdominal surgery.
METHODS. Thirty six patients, aged over 65, scheduled for major abdominal surgery
including gastrectomy, Whipple’s operation, colorectal surgery were enrolled and randomly
assigned to Group I (n = 18) or Group II (n = 18). Fluid management was guided by SVV
(Vigileo/FloTrac system) in all patients. Using colloid boluses of 2 ml/kg or crystalloid
6 ml/kg, the SVV was maintained below 10 % in group I or 13 % in group II. The number
and duration of intraoperative hypotension, intraoperative ephedrine use, total input, perioperative arterial blood gas analysis, postoperative complication including cardiovascular,
respiratory, renal, thrombotic and gastrointestinal problem on day 30 after the operation
were evaluated.
RESULTS. The patients’ characteristics and clinical details were similar between groups.
The number and duration of intraoperative hypotension and intraoperative ephedrine use
were not different between groups. The arterial pH and base excess significantly decreased
at the end of surgery compared with preoperative value in group II only, but were not
different between groups. Serum lactate was also similar between groups. The hospital stay
and postoperative complication were not different between groups.
CONCLUSIONS. The SVV threshold with 13 % showed decreased arterial pH and base
excess at the end of surgery, however, the both threshold provided similar intraoperative
hemodynamic stability and postoperative complication profile. Further larger study is
warranted to determine the significance of these findings in high risk geriatric patients.
REFERENCE(S). 1. Lee JY, et al. Comparative study of pressure- and volume-controlled
ventilation on stroke volume variation as a predictor of fluid responsiveness in patients
undergoing major abdominal surgery. J Crit Care. 2012;27:531.e9-14. 2. Benes J, et al.
Intraoperative fluid optimization using stroke volume variation in high risk surgical patients:
results of prospective randomized study. Crit Care. 2010;14:R118.
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CENTRAL VENOUS OXYGEN SATURATION IN PATIENTS UNDERGOING
MAJOR SURGERY WITH TOTAL INTRAVENOUS ANESTHESIA

IMPROVING NEUROLOGIC OUTCOME IN CARDIAC SURGERY PATIENTS
WITH A GOAL-ORIENTED THERAPY PROTOCOL BASED ON CEREBRAL
REGIONAL OXYGEN SATURATION

1

2
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M.S.C. Assunção2
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INTRODUCTION. Central venous oxygen saturation (ScvO2) can be used as a therapeutic
guide to improve tissue perfusion and outcomes in critically ill patients (1,2). ScvO2 levels
higher than 70 % during general anesthesia have been associated with fewer perioperative
complications and, therefore, could be used as a target during hemodynamic optimization.
OBJECTIVES. To evaluate the ScvO2 in high-risk surgical patients submitted to general
anesthesia without a hemodynamic optimization protocol.

F. Franchi1, B. Biagioli1, A. Tabucchi1, S. Scolletta1
1

University of Siena, Siena, Italy
INTRODUCTION. NIRS (near infrared spectroscopy) is a neuro-monitoring tool that
provides cerebral regional oxygen saturation (rSO2).
OBJECTIVES. We hypothesized that a goal-directed therapy (GDT) protocol based on
rSO2 values would be associated with reduced incidence of postoperative neurologic
complications (PNC) in high-risk cardiac surgery (CS) patients.
METHODS. 85 high-risk CS patients (mean age 71 ± 9) were monitored during CS with
NIRS (cNIRS group). Intraoperative interventions were based on a GDT protocol aimed at
improving cerebral rSO2 and blood flow (i.e., increasing arterial oxygen content with red
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blood cell transfusions and FiO2; increasing systemic blood flow and cerebral perfusion
pressure with fluids, inotropic, and vasoactive drugs and increasing pump-flow during
cardiopulmonary bypass). cNIRS group was compared with 100 patients (mean age 73 ± 6)
(not monitored with cerebral NIRS, N-cNIRS group) who were selected from a historical
database using a propensity-matching analysis. Neuron-specific enolase (NSE) and S-100B
protein were collected at different times in the cNIRS group.
RESULTS. PNC resulted 21 % in the cNIRS group and 35 % in N-cNIRS group
(p \ 0.05). N-cNIRS group showed longer times of mechanical ventilation (MV)
(150.3 ± 274.9 vs 29.9 ± 65 h, p = 0.02) and ICU stay (13.3 ± 14.7 vs 3.4 ± 3.9 days,
p = 0.01) than cNIRS group. In the cNIRS group, preoperative rSO2 values were significantly lower in the patients who exhibited PNC than those who had good neurologic
outcome (59.6 ± 7.6 vs 63.4 ± 7.8 %, p = 0.04). An inverse correlation was found
between the lowest values of intraoperative cerebral rSO2 and the length of MV (r = -0.31,
p = 0.04) and ICU stay (r = -0.43, p = 0.003). Only the peak of NSE, measured 6 h after
CS, showed significant difference between patients who developed PNC and those who did
not (p = 0.02).
CONCLUSIONS. In our cohort of CS patients, NSE and S-100B protein were poor predictors of PNC. Conversely, the lower the preoperative cerebral rSO2, the poorer the
neurologic outcome. A GDT protocol based on NIRS values, aimed at improving cerebral
rSO2 and blood flow, might reduce PNC in high-risk CS patients.
REFERENCE(S). Murkin JM, Adams SJ, Novick RJ, et al. Monitoring brain oxygen
saturation during coronary bypass surgery: a randomized, prospective study. Anesth Analg.
2007;104(1):51-8.

Square with Fisher correction for qualitative variables, where p \ 0.05 was considered
significant.
PRELIMINARY RESULTS. The sample consisted of thirty patients equally distributed in
both groups. The two groups were comparable for demographic characteristics and duration
of anesthesia and surgery. The length of stay was shortened in the SG (6.4 vs 4.6 days;
p = 0.035). The quantity of crystalloids was comparable in both groups. However, there
were more patients who received colloids in the SG (10 vs 4; p \ 0.05). Recovery bowel
motility and PO complications are alike; the incidence of PONV was lower in the OD
(p = 0.04). CRP value was lower in SG: CRP: 233.36 vs. 185.77 mg/l (p = 0.048).
DISCUSSION. These results in urgent abdominal surgery were similar to those found in
studies of haemodynamic optimization monitored by the OD during the elective colorectal
surgery (2,3). PFR monitored by OD is correlated with shorter length of stay and lower PO
morbidity (PONV, CRP). Cardiac output of patients in the SG who received intraoperative
colloids was optimized in order to maintain balance between consumption and transport of
O2 and thus, organ perfusion. The perioperative optimization based on noninvasive haemodynamic monitoring values showed an advantage in reducing PO morbidity in the
abdominal emergency surgery.
REFERENCES. 1. Vallet B. Ann Fr Anesth Reanim. 2013; 32:454-62. 2. Wakeling HG. Br
J Anaesth 2005; 95:634-42. 3. Noblett SE. Br J Surg 2006; 93: 1069-1076.
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THE CUMULATIVE FLUID BALANCE DOES NOT REFLECT THE FLUID
STATUS OF INTENSIVE CARE PATIENTS - A SINGLE CENTER PROSPECTIVE
ONE-YEAR STUDY
M. Köster1, S. Dennhardt1, H.B. Hopf1
1

Asklepios Klinik Langen, Academic Teaching Hospital of the University Frankfurt am
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INTRODUCTION. The cumulative fluid balance of critically ill patients seems to be an
outcome relevant variable (1,2). In fact, mortality of postoperative ICU-patients rises up to
100 %, if the cumulative fluid balance - measured as rise of body weight - exceeds 20 % (1).
Although there are no validated data for their reliability, calculated 24 h fluid balances are
generally used as variable of patients’ fluid status.
OBJECTIVES. Accordingly in a prospective one-year study we evaluated in our ICUpatients, whether and to what extent the cumulative calculated 24 h balances (with and
without a correction for insensible perspiration of 10 ml/kg bw/d) would match with the
simultaneously measured changes in body weight.
METHODS. With permission of the local ethical committee all ICU-patients aged
C18 years and with a stay C5 days were examined from 2013-01-01 to 2013-12-31. Daily
standardised weighing was performed by using bed-integrated scales (Multicare, LINET
Group SE) simultaneously with the daily 24 h balance at 06:00 AM. A balance including
insensible perspiration (10 ml/kg bw/d) was calculated for each 24 h balance. Further
variables: biometry, SAPS II, SOFA-score, dialysis intensity (number of dialysis/treatment
days). Statistics: ANOVA, Students T-test, p B 0,05. Null hypothesis: No difference
between changes in body weight (kg) and cumulative fluid balance (l) or cumulative fluid
balance including insensible perspiration (l). Study endpoint was the day of transfer to the
normal ward or of death, respectively.
RESULTS. 106 critically ill patients with an ICU-stay of 23 ± 45 d (mean ± SD) were
included. Following results were obtained after 5, 10, 21 and 30 days: Change in body
weight: -0,9 ± 4,1 (n = 106), -3,0 ± 6,6 (n = 60), - 0,8 ± 8,5 (n = 25) - 1,5 ± 7,4
(n = 17) kg; cumulative fluid balance: +2,2 ± 5,1, +3,5 ± 7,3, +12,1 ± 9,2,
+14,4 ± 10,4 l; cumulative fluid balance including insensible perspiration: - 2,3 ± 6,1, 5,5 ± 8,4, - 6,1 ± 10,0, -11,2 ± 11,2 l each time point p \ 0,05 for change in body weight
vs. cumulative balance vs. insensible perspiration including fluid balance respectively. At
the specified endpoint survivors (n = 82) showed a higher loss in body weight than nonsurvivors (n = 24) (-3,1 ± 6,0 vs. -2,2 ± 7,5 kg), despite a significant higher intensity of
dialysis in the nonsurvivors (0,26 ± 0,27 vs 0,52 ± 0,26).
CONCLUSIONS. Cumulative 24 h balances overestimate and cumulative 24 h fluid balances including insensible perspiration underestimate the volume status of critically ill
patients. The daily routine measurement of body weight seems to be a more reliable variable
for the estimation of the volume status of critically ill patients.
REFERENCES. 1) Lowell JA et al., Crit Care Med 1990;18:728-733; 2) De Almeida JP
et al., Acta Anaesthesiol Scand 2012;56: 712-717
GRANT ACKNOWLEDGMENT. Only departmental resources have been used.

IS THERE A NEED FOR PROLONGED ADMITTANCE TO A HIGH
DEPENDENCY UNIT AFTER SURGERY FOR RECTAL CANCER?
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INTRODUCTION. Patients with rectal cancer who are treated with low anterior resection
of the rectum (LAR) or abdominal perineal resection of the rectum (APR), are routinely
treated in a high dependency unit (HDU) during the first 16 to 24 h after surgery at our
hospital. This use of an HDU has not been properly validated. Inappropriate use of an HDU
is expensive, and may reduce the capacity for other surgical procedures.
OBJECTIVES. The aim of this study was to describe the physiological course and the
HDU-specific interventions given during the first 24 h of the postoperative (PO) period, in
patients with rectal cancer who received surgical treatment with LAR or APR.
METHODS. Sixty-two patients treated with LAR or APR at the St. Olav’s University
Hospital (Trondheim, Norway) were included. A thoracic epidural was placed before the
induction of anesthesia and kept through the HDU stay. Physiologic data and HDU-interventions recorded during the first 24 h of the PO-period were obtained from the anesthesia
information system applied (Critical Care Manager, Wakefield, MA, USA). HDU-specific
interventions were defined as the need for respiratory support, fluid replacement therapy
(FRT) above 500 ml/h, the use of vasoactive medications or a need for intravenous (i.v.)
opioids exceeding 7.5 mg/h.
RESULTS. The individual needs for HDU-specific interventions during the first 24 h of the
PO-period are demonstrated in Figure 1 (one bar = one patient, intervention-specific colours). Fifty-two patients (84 %) were at some point in time in need of one or more of the
predefined HDU interventions. No patients were in need of respiratory support during the
defined PO-period. The need for an HDU-intervention was mainly evident during the first
4-6 h for most patients. Approximately 1/3 of the patients experienced a need for FRT or
opioid therapy after this time period, usually for less than 2-3 consecutive hours (middle 1/3
of Figure 1). Seventeen patients (27 %) had the need for HDU-specific therapy for more
than 10 h continuously (lower 1/3 of Figure 1), mainly due to the need for an infusion of
nor-epinephrine.
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PERIOPERATIVE HAEMODYNAMIC OPTIMIZATION BY OESOPHAGEAL
DOPPLER MONITORING IN ABDOMINAL EMERGENCIES - PRELIMINARY
RESULTS
M. Ben Romdhane1, A. Ben Souissi1, I. Nefzi1, S. Kamoun1, A. Riahi1, W. Laaribi1, M.S.
Mebazaa1
1
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INTRODUCTION. The haemodynamic optimization is a strategy for management of
patients, including the perioperative period. The oesophageal Doppler (OD) is a noninvasive
monitoring technique that allows instantaneous and continuous measurement of blood
velocity. It is proposed to investigate the effect of perioperative fluid resuscitation (PFR)
monitored by OD on the incidence of postoperative (PO) complications and the length of
stay in abdominal emergencies.
METHODS. A Prospective randomized comparative study was conducted between a
control group (CG) (PFR guided by clinical parameters) and a study group (SG) with PFR
monitored by the parameters provided by OD. We have included all abdominal emergencies
with or without haemodynamic instability and excluded patients with arrhythmia and those
with contraindication to OD probe. The fluid therapy protocol was based on a decisional
algorithm developed from the SFAR expert committee recommendations (1). For both
groups, the PFR was conducted by 200 ml bolus of colloids in addition to compensation for
insensible losses estimated at 8 ml/kg/h crystalloids. The primary endpoint was the hospital
length of stay. Secondary endpoints were recovery of bowel motility delay, PO complications, PO nausea and vomiting (PONV) and markers of inflammation (CRP). Statistical
analyses included the Student and Mann–Whitney’s tests for quantitative variables and Chi

[Figure 1]
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CONCLUSIONS. Most patients treated with LAR or APR was in need of an HDU-specific
intervention during the first 4-6 h of the PO-period, with a marked decline after this time
period. A continuous need for nor-epinephrine was evident in approximately 1/3 of the
patients. The use of an HDU for 24 h after LAR or APR seemed reasonable for most
patients, especially among those who continued to demonstrate the need for HDU-specific
interventions past 6-8 h of the PO-period.
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IMPLICATION OF PREOPERATIVE HYPOALBUMINEMIA AND ANEMIA:
PREDICTORS OF TRANSFUSION IN RADICAL NEPHRECTOMY FOR RENAL
CELL CARCINOMA
J.Y. Kim1, K.M. Kim1, Y.G. Kim1
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INTRODUCTION. Renal cell carcinoma (RCC) accounts for 2- 3 % of all malignant
diseases in adults, representing the third most frequent and most lethal genitourinary cancer.
The only curative therapeutic strategy for this kind of tumor is complete removal of
malignant renal tissues. Hemorrhage, therefore, occurs in patients who undergo radical
nephrectomy (RN) for RCC. Blood transfusion is the mainstay in the management of
hemorrhage. Transfusion, however, carries significant risks and is associated with postoperative morbidity and mortality.
OBJECTIVES. Our aim is to find out factors which can be used to predict requirements for
transfusion in RN. We also analyzed the effects of transfusion in the occurrence of postoperative complications.
METHODS. We retrospectively reviewed data from 526 patients who underwent RN for
RCC at Asan Medical Center (Seoul, Republic of Korea) between January 2010 and
December 2012. Univariate logistic regression analysis was conducted to identify any
associations among demographic variables, preoperative laboratory findings, and postoperative values in relation to packed red blood cell (PRBC) transfusion requirement in RN.
Variables with a P value \ 0.05 in univariate analysis were included in the multivariate
logistic regression analysis to determine independent factors for PRBC that predict transfusion in RN for RCC.
RESULTS. Preoperative hypoalbuminemia (serum albumin level \3.5 g/dL) was found in
75 (14.3 %) patients. The mean preoperative hemoglobin level was 13.2 ± 2.1 g/dL. Preoperative anemia (hemoglobin \12.0 g/dL) was found in 121 (23.0 %) patients. PRBC was
transfused in 93 (17.7 %) patients. Mean transfused PRBC was 5.5 points. Between the
PRBC transfusion group and the non-PRBC transfusion group, no significant differences
were found in terms of demographic variables. However, significant differences were
founded in the preoperative hemoglobin level, prothrombin time, platelet count, and serum
albumin levels between the groups. Multivariate logistic regression analysis showed that
independent factors which were significantly associated with PRBC transfusions were
preoperative hypoalbuminemia (odds ratio = 0.377; P = 0.037) and anemia (odds
ratio = 0.324; p = 0.006). The PRBC transfusion group had a higher incidence rate of
pulmonary complications (32.3 %; P = 0.000) and tended to stay longer in hospital
(16.9 ± 15.5 days; P = 0.000) than the non-PRBC transfusion group (16.3 % and
8.42 ± 3 days, respectively).
CONCLUSIONS. Preoperative hypoalbuminemia and anemia were found to be the crucial
predictors of PRBC transfusion in RN for RCC. Furthermore, these predictors appear to be
associated with increased perioperative morbidity and mortality.
REFERENCE. Gupta K, Miller JD, Li JZ, et al. Epidemiologic and socioeconomic burden
of metastatic renal cell carcinoma (mRCC): a literature review. Cancer Treat Rev 2008; 34:
193-205.

[Fig. 1 - Lactate levels in two populations]

[Fig. 2 - Base Excess levels in two populations]
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ON- VS OFF-PUMP CABG: EFFECTS ON POSTOPERATIVE LACTATE, BASE
EXCESS AND PH OVER THE FIRST 24 HOURS IN INTENSIVE CARE
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INTRODUCTION. Blood lactate levels during the first 10 h in intensive Care Unit (ICU)
post cardiac surgery correlate with prolonged ventilation time, longer ICU stay and mortality.1 Arterial lactate levels at 6 h are predictive of major postoperative complications.2
This has not been studied yet in a selected population undergoing coronary artery bypass
grafting (CABG).
METHODS. We aimed at comparing values of postoperative metabolic outcomes (lactates,
base excess and pH) in two groups of patients undergoing CABG with on-pump (ON) or offpump (OFF) technique. Single centre (Oxford) retrospective study over 1 year period (Aug
2012 - Aug 13), retrieving data (from electronic medical records) at 8 time points; preoperatively, at ICU admission and at 1, 3, 6, 12, 18 and 24 h post-operatively. We also
studied the length of stay (LOS) in ICU. Patients with preoperative haemodynamic support
and/or dialysis were excluded.
Normal distribution of data was assessed (Kolmogorov-Smirnoff test). Continuous variables
are presented as mean ± standard deviation and compared with t-student test for independent samples. Categorical variables are presented as percentage (%) and analysed with
Chi square test with Yates’s correction. All tests are two-sided, and a value of p \ 0.05 was
considered statistically significant. A time series analysis using multilevel mixed-effects
linear regression was performed to study the effects of ON- vs OFF techniques on postoperative metabolic outcomes. Demographics, co-morbidities, number of grafts performed
and LOS in ICU were included as covariates in the model.
RESULTS. We included 339 patients, 124 of them in the group OFF (37 %). Among
demographics and comorbidities, only hypercholesterolemia was significantly different
(OFF 86 % vs ON 74 %, p = 0.02). The OFF group had significantly lower number of
grafts performed (2.4 ± 0.8 vs 3.0 ± 0.7; p \ 0.001). We found no differences in the levels
of lactate and pH, either overall or at any time-point (Fig. 1 and 2). Base excess were not
different per-se. However the regression analysis showed significantly worse BE values in
the ON group from ICU admission until the 18th hour. Peaks of differences occurred at 1st
and 12th postoperative hour (Fig. 3). The LOS in ICU was not different (OFF 2.1 ± 1.5 vs
ON 2.3 ± 2.5; p = 0.10).
2

[Fig. 3 - pH levels in two populations]
CONCLUSIONS. Metabolic variables are not profoundly affected by the technique of
CABG, on- or off-pump. After multi-regression analysis only BE are worse in the on-pump
group, while lactate (major predictor of outcome) was not different. The LOS in ICU
between the two groups was comparable as well.
REFERENCES. 1. Kogan A et al. The impact of hyperlactatemia on postoperative outcome
after adult cardiac surgery. J Anesth. 2012;26(2):174-8. 2. Hajjar LA et al. High lactate
levels are predictors of major complications after cardiac surgery. J Thorac Cardiovasc Surg
2013;146(2):455-60
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THE ACCURACY OF CARDIAC OUTPUT MEASUREMENT OBTAINED WITH
THE FOURTH GENERATION FLOTRAC-VIGILEO AND LIDCORAPID AT THE
TIME OF SYSTEMIC VASCULAR RESISTANCE VARIATION
T. Imabayashi1, A. Matsunaga1, S. Hagihara1, T. Yoshinaga-Shiramomo1, M. Nagaoka1,
M. Hasegawa-Moriyama1, Y. Kanmura1
1
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INTRODUCTION. Cardiac output (CO) measurement obtained with arterial pressure
waveform analysis is increasingly used in high risk patient. The measurement affected by
systemic vascular resistance (SVR) variation is well known. Recently, the fourth generation
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FloTrac-Vigileo (Edwards Lifesciences, Irvine, CA, USA) and LiDCOrapid (LiDCO, Ltd,
Cambridge, UK) respond to SVR variation are used in clinical settings.
OBJECTIVES. The aim of this study was to compare the accuracy of the CO obtained from
the fourth generation FloTrac-Vigileo and LiDCOrapid at the time of SVR variation in
cardiac surgery patients.
METHODS. Thirty five adult patients undergoing coronary artery bypass grafting or valve
replacement were enrolled. Stroke volume (SV) measured by continuous CO (CCO) with
pulmonary artery thermodilution catheter (PAC) at stat mode is a gold standard method of
measuring SV. At the decrease in blood pressure, SV were measured by PAC, FloTrac-Vigileo
and LiDCOrapid, before administration of phenylephrine (0.05 * 0.2 mg) and 1,2,3,4 and
5 min after administration. In addition, the changes of mean blood pressure (MBP) and SV
from baseline were examined. Linear regression analysis and Pearson’s correlation coefficient
were calculated. A P value less than 0.05 was considered to be statistically significant.
RESULTS. After administration of phenylephrine, the increase of SV were not significantly
correlated with the increase of MBP in PAC (y = -0.16x + 2.6671, R2 = 0.0442) and
FloTrac-Vigileo (y = 0.087x + 1.2948, R2 = 0.0126). After administration of phenylephrine, the increase of SV was significantly correlated with the increase of MBP in
LiDCOrapid (y = 0.4413x + 4.0152, R2 = 0.4319) (Figure 1).

INTRODUCTION. The accepted model on the distribution i.v. administered water, Na+
and K+ can be found in many textbooks, including Rose1. This model claims that water
distributes proportionally over the intracellular volume (ICV) and extracellular volume
(ECV). K+ homes to the ICV and Na+ homes to the ECV. An important consequence of this
‘standard’ model is the use of Na+-based fluids when the circulating volume (being part of
the ECV) needs to be increased.
However, the concept that the ECV and ICV expand proportionally after a water load is
neither compatible with many observations from cell biology, nor has it been verified in
critically ill patients.
As ECV and ICV cannot be measured directly in ICU patients we used potassium balance
studies in ICU patients to test the standard model.
OBJECTIVES. In the context of the GRIP-COMPASS trial that compared a normal low
potassium (nLP) target with a normal high potassium (nHP) target, we measured potassium
balances after cardiothoracic surgery. During the immediate post-operative phase such
patients have a positive fluid balance. The standard model predicts that in patients receiving
more potassium, more potassium and water will home to the ICV.
METHODS. In a retrospective cohort study patients admitted to our thoracic ICU of a
tertiary university teaching hospital between 2010 and 2013, were evaluated for availability
of sufficient urinary data. The reference range of K+ is 3.5-5.0 mmol/L and patients were
assigned to either a target of 4.0 (nLP) or 4.5 mmol/L (nHP). For both groups K+-levels
were regulated with a validated computerized decision support system (GRIP-II)2. K+administration data was obtained from GRIP-II and fluid balances and urinary 24 h K+excretion were determined up to ICU day 5. All laboratory measurements were performed as
a part of standard care.
RESULTS. We included 244 and 1276 patients in the nLP and nHP groups respectively. A
significant but small difference of the mean K+ was achieved: 4.2 (nLP) vs 4.3 mmol/L
(nHP; p \ 0.001) despite far higher cumulative K+ doses in the nHP-group (Figure 1;
p \ 0.001).

[Figure 1.]
CONCLUSIONS. The accuracy of cardiac output measurement at the time of systemic
vascular resistance variation was high obtained with the fourth generation FloTrac-Vigileo
than with LiDCOrapid.
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PHASE ANGLE ON HEMOTRANSFUSION AFTER CARDIAC SURGERY
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1

Vilnius University, Faculty of Medicine, Clinic of Anesthesiology and Intensive Care,
Vilnius, Lithuania, 2Vilnius University, Faculty of Medicine, Vilnius, Lithuania
INTRODUCTION. Considerable evidence suggests that hemotransfusion increases the risk
of serious complications after cardiac surgery. Phase angle (PhA), determined by bioelectrical impedance analysis (BIA), detects changes in tissue electrical properties and has been
hypothesized to be a marker of malnutrition1.
OBJECTIVES. The aim of this study was to investigate the prognostic role of phase angle,
determined by bioelectrical impedance analysis, on hemotransfusion in patients undergoing
cardiac surgery.
METHODS. A prospective randomised study was conducted between April and September
2013. The phase angle of 276 cardiosurgical patients was evaluated using bioelectrical
impedance analysis one day before surgery. After applying randomisation criteria 151
patients were selected for further evaluation. Patients were classified into two groups in
accordance to postoperative hemotransfusion factor. The low phase angle cutoff value was
set 5,44. Associations between low phase angle (PhA \ 5,44) and postoperative hemotransfusion were analysed.
RESULTS. Low PhA was detected in 59 (39 %) randomized patients group. Preoperative
anemia rate (16 (64,0 %) vs. 33 (34,4 % p = 0,011) and postoperative hemotransfusion rate was
two times higher in low PhA group (29 (64,4 %) vs. 30 (28,3 %) p = 0,000). Low PhA
(OR = 2,9 CI95 % 1,04-8,15 p = 0,042) and preoperative anemia (OR = 20,05 CI95 % 4,4290,97 p = 0,000) persisted as predictors of higher hemotransfusion rates according to multivariate
regression analysis model adjusted for preoperative and operative hemotransfusion risk factors.
CONCLUSIONS. The phase angle, determined by bioelectrical impedance analysis, used
for evaluation of malnutrition could select the patients at higher risk for postoperative
hemotransfusion. Nutrition interventions target at improving phase angle could reduce
consumption of blood products.
REFERENCE(S). Bioelectrical impedance phase angle as a prognostic indicator in breast
cancer. Gupta D1, Lammersfeld CA, Vashi PG, King J, Dahlk SL, Grutsch JF, Lis CG. BMC
Cancer; 2008 Aug 27;8:249. doi: 10.1186/1471-2407-8-249
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POTASSIUM BALANCE ANALYSIS
L. Hessels1, M. Hoekstra1,2, A. Oude Lansink1, M.W. Nijsten1
1

UMC Groningen, ICU, Groningen, Netherlands, 2UMC Groningen, Anesthesiology,
Groningen, Netherlands

[Cumulative K-administration in nLP and nHP groups]
The whole difference in K+ dose between the nLP and nHP groups (as shown in Fig. 1) was
excreted in the urine, underscoring that additional K+ was not retained.
CONCLUSIONS. K+ levels in the ECV were nearly constant under different doses. During
a phase of pronounced fluid retention no additional K+ moved into the ICV, indicating that
no water moved into the ICV as well.
Thus, in contrast to the standard model, whilst the ECV expands, the ICV apparently
remains constant. If the ICV is much more constant than assumed, i.v. fluids with lower or
no Na+ deserve wider consideration.
REFERENCE(S). 1. Rose B. Clinical physiology of acid-base and electrolyte disorders.
2001. 2. Hoekstra M, et al. Implementation and evaluation of a nurse-centered computerized
potassium regulation protocol in the intensive care unit—a before and after analysis. BMC
Med Inform Decis Mak. 2010.
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0204–0217
0204
THE FEATURES OF RAPID RESPONSE SYSTEM IN UNIVERSITY HOSPITALS
AND MUNICIPAL HOSPITALS
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INTRODUCTION. We introduced the Rapid Response System (RRS) online registry in
Japan on January 2014 supported by the Japanese Society for Emergency Medicine and
currently 13 facilities have been registered. To our best knowledge, few publications have
been reported the difference of RRS between university hospitals and municipal hospitals.
OBJECTIVES. We intended to find out the features of RRS in university hospitals and
municipal hospitals.
METHODS. We conducted this observational study in the registered facilities (3 university
hospitals and 10 municipal hospitals) from January 2014 to March 2014. We reviewed RRS
cases registered in online registry system and collected data about sex, age, Glasgow Coma
Scale (GCS), number of medical staffs and change in code status after RRS intervention.
RESULTS. 231 cases met the RRS activation criteria during this period. Number of beds in
university hospitals ranged from 808 to 1156, and municipal hospitals from 183 to 715. 103
cases were of university hospitals and 128 cases of municipal hospitals. 54 cases (52.4 %) of
university hospitals and 64 cases (50.0 %) of municipal hospitals were males (p = 0.57).
The cases of university hospitals were younger compared to those of municipal hospitals
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(57.4 ± 14.9 years vs. 83.7 ± 5.28 years; p \ 0.0001). As to GCS, the cases of university
hospitals were more critical than municipal hospitals (9.0 ± 5.1 vs. 10.6 ± 4.4;
p = 0.0018). More medical staffs in university hospitals were involved in each RRS
interaction compared to municipal hospitals (3.09 ± 1.28 vs 2.59 ± 1.15; p = 0.03). Code
status was changed less frequently after each RRS interaction in university hospitals than
municipal hospitals (17.2 % vs 7.8 %; p = 0.03). No significant difference was observed in
1 month mortality rate.
CONCLUSIONS. RRS cases of university hospitals were younger and more critical. Code
status was less frequently changed. Considering age, severity, code status changes, RRS
cases might be more aggressively managed by RRS interventions.
GRANT ACKNOWLEDGMENT. We received a grant from Japanese Ministry of Education (#24592755).

consultant within 4 h, but our median time was 14.1 h. If the delay between CT request and
report was reduced, an earlier decision could have been made on the patient going to theatre.
These patients should be fast-tracked to theatre, yet there was a median time of 52.2 h from
recognition to anaesthetic start time. Following the discovery of our non-adherence to the
surviving sepsis protocol for these patients, we formulated and implemented a high-risk
surgical patient pathway with a laparotomy card to highlight the key investigations and
interventions required to ensure timely management.
REFERENCE(S). (1) Surviving Sepsis Campaign 2012. (2) Issues in professional practice,
emergency general surgery. ASGBI May 2012. (3) NICE guideline 50: Acutely ill patients
in hospital, July 2007.
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INTRODUCTION. Clinical characteristics of the patients admitted to the medical and
surgical services are different. Therefore, patients on specific services may derive differential benefit from the rapid response system (RRS).
OBJECTIVES. To compare the differences in the triggers for RRS, interventions performed, and outcomes between patients admitted to the medical and surgical services.
METHODS. We retrospectively reviewed patients who admitted to 1300-bed tertiary care
academic hospital and detected by the RRS from October 2012 to February 2014. We
compared the triggers, interventions, and the outcomes between patients admitted to the
medical and surgical services.
RESULTS. In total, 21,415 alert lists were generated from 11,271 patients. The RRS was
activated in 460 patients, with the instances of activation being almost three times higher in
the surgical service (74.3 %) than in the medical service (25.7 %). The triggers for RRS
activation significantly differed between the surgical and medical groups (p = 0.001), and
included low blood pressure (30.1 %), low oxygen saturation (19.6 %), and abnormal heart
rate (16.7 %) in the surgical group as well as abnormal respiratory rate (27.1 %), abnormal
results on blood gas analysis (23.7 %), and low blood pressure (22 %) in the medical group.
We evaluated the interventions performed following RRS activation. Overall, patients were
more likely to be classified as do not resuscitate (DNR) or require intensive care unit
admission in the medical group than the surgical group (65.3 % vs. 54.7 %; p = 0.045).
Moreover, the time from RRS activation to DNR conversion was longer in the surgical
group than the medical group (median, 14 days vs. 4 days; p = 0.035). Analysis of individual interventions also yielded significant differences. Although the majority of patients
were alive at discharge from the hospital in both groups, a significantly greater number of
patients were alive at discharge in the surgical group than the medical group (86.8 % vs.
60.2 %; p \ 0.001).
CONCLUSIONS. We found that the triggers, outcomes, and clinical requirements and
interventions associated with the RRS greatly differed between the medical and surgical
services. Therefore, further research is needed to evaluate the efficacy of a tailored approach
to specific groups in the RRS.
REFERENCE(S). 1. Sarani B, Palilonis E, Sonnad S, et al. Clinical emergencies and
outcomes in patients admitted to a surgical versus medical service. Resuscitation
2011;82:415-8. 2. Huh JW, Lim CM, Koh Y, et al. Activation of a medical emergency team
using an electronic medical recording-based screening system*. Critical care medicine
2014;42:801-8. 3. Beitler JR, Link N, Bails DB, Hurdle K, Chong DH. Reduction in hospital-wide mortality after implementation of a rapid response team: a long-term cohort
study. Critical care 2011;15:R269.
GRANT ACKNOWLEDGMENT. We thank members of SAFER(our rapid response
team).

AMNCH, Department of Anaesthesia and Intensive Care, Dublin, Ireland
INTRODUCTION. Delays in admission to ICU increases mortality.1-2 Earlier detection of
a deteriorating patient can improve outcome and ERT (emergency response teams) have
been shown to reduce cardiac arrest and hospital mortality3-4. The Tallaght Hospital
Emergency Response System (ERS) was introduced in January 2012.
OBJECTIVES. Compare the standardized mortality rates of patients admitted to ICU from
inpatient wards through ERT versus the conventional referral route.
METHODS. We compared two types of ICU admissions
1) those admitted from inpatient ward areas by direct team referral;
2) those admitted via ERS activation from inpatient ward areas.
Study period -January to December 2013. The calling criteria for ERT was ViEWS score 7
or above. Inclusion criteria: adult patients from all inpatient areas of the hospital. Exclusion
criteria: adult patients referred from ED or other hospitals/patients with incomplete datasets.
All patient information was recorded on the ICU intellivue clinical information portfolio
(ICIP). Data were analysed using Fisher’s exact test.
RESULTS. There were total 427 admissions to the unit in 2013 comprising 383 patients. A
total of 180(46.9 %) patients were referred from inpatient wards. 102(56.6 %) patients came
from direct referrals. 3 patients were excluded from analysis as apache data was incomplete,
4 were excluded due to no apache data as LOS \ 8 h, 1 patient had no hospital outcome. Of
the 78 (43.3 %) from ERT calls 6 were excluded as 5 had incomplete apache data and 1 had
no hospital outcome. The other 203 patients were admitted from theatre, Emergency
department and transfers from other hospitals.
ERT Calls - 78 calls/
68 patients

Non-ERT calls 102 patients

Critical care outcomes

10 died (62)

14 Died (94)

Critical care unit mortality

16 %

15 %

Critical care unit SMR

0.5

0.4

Hospital outcome

21 died (62)

24 died (94)

Hospital mortality

34 %

26 %

Hospital SMR

1.0

0.7

Average apache II prognosis 2012

33 (33.16)

35 (34.96)

[2013 ERT calls versus Non ERT calls patients]
Table 1 shows the comparison of the critical care unit SMR and hospital SMR .
CONCLUSIONS. In this study there is no significant difference in ICU mortality (p 0.51)
mortality or Hospital mortality (p 0.19) between ERS referrals and direct referrals. Our
results question the benefit of the EWS in this patient group.
REFERENCE(S). 1. Goldhill DR, Sumner A: Outcome of intensive care patients in a group
of British intensive care units. Crit Care Med 1998; 26:1337-1345. 2. McGloin H, Singer M:
Unexpected deaths and referrals to intensive care of patients on general wards. Are some
cases potentially avoidable? J R Coll Physicians Lond 1999; 33:255-259. 3. Beitler JR, Bails
DB, et al.: Reduction in hospital-wide mortality after implementation of a rapid response
team: A long-term cohort study. Crit Care 2011; 15:R269. 4. DeVita MA, Mahidhara R,
et al.: Use of medical emergency team responses to reduce hospital cardiopulmonary arrests.
Qual Saf Health Care 2004; 13:251-254.
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EMERGENCY SURGICAL ADMISSIONS ADMITTED TO CRITICAL CARE: ARE
WE ADHERING TO GUIDELINES?

0208

K. Cooke1, J. Sonksen1

COMPARISON OF THE NATIONAL EARLY WARNING SCORE SYSTEM
AGAINST A SINGLE PARAMETER WARNING SYSTEM FOR IDENTIFICATION
OF THE DETERIORATING PATIENT

1

Russells Hall Hospital, Intensive Care, Birmingham, United Kingdom
INTRODUCTION. General surgical emergency admissions are the largest group of all
surgical admissions, representing the largest percentage of all surgical deaths. It is well
recognised that peri-operative care of higher risk general surgical patients in the UK has
deficiencies, with variable outcomes and large health care costs (including length of stay and
ICU costs).
OBJECTIVES. Our aim was to look at the journey through hospital for all surgical patients
taken to theatre for an emergency laparotomy and admitted directly to ICU post-operatively.
METHODS. We retrospectively collected data for all emergency laparotomies admitted to
the ICU post-operatively from Jan 2011 to Aug 2013. Twenty-two sets of patient notes were
reviewed for the following: recognition of SIRS/sepsis/severe sepsis, lactate level, blood
cultures, administration of – 1 litre of fluid, 3 litre of fluid, first antibiotic dose, surgical
registrar and consultant review, CT request, CT report, anaesthetic start, admission to ICU.
RESULTS. Mean age: 70 years, 9 male, 13 female. Median length of stay was 15 days. The
mortality rate was 32 %. Forty-one percent had SIRS, 32 % sepsis and 27 % severe sepsis at
time of recognition. From this point, the time taken for each of the following was: blood
cultures 0 h, lactate 2 h, 1 litre of fluid 6.7 h, 3 litres of fluid 16.7 h, 1st antibiotic 5 h,
registrar review 4.7 h, consultant review 14.1 h, CT request 11.1 h, CT report 35.3 h,
anaesthetic start time 52.2 h, ICU admission 55 h.
CONCLUSIONS. Only 23 % and 68 % had blood cultures and lactate taken, respectively.
Fluid resuscitation was inadequate, the median time for 1 litre of fluid to be infused was
6.7 h; these patients are often being under-resuscitated. The median time for antibiotic
administration fell short of the recommended 3 h stated by the Surviving Sepsis Campaign
(1). None of the patients admitted via A&E had been discussed with the surgical registrar,
which caused likely delay to the recognition of illness and timeliness of intervention. These
patients were considered high risk and by surgical guidelines (2) should be reviewed by a

T.J.O. Atkinson1, D. King1
1
Southend University Teaching Hospital, Department of Anaesthetics & Critical Care,
Southend-on-Sea, United Kingdom
INTRODUCTION. The National Early Warning Score (NEWS), Royal College of Physicians UK (July 2012), aims to standardise the recognition and management of
deteriorating patients in UK hospitals. Utilising a multi-parameter observation chart, where
additional points are given the further a parameter deviates from ‘normal’. A suggested
graded response is also provided, to instruct the level of clinical response required.
Southend University Hospital employs a ‘‘Track & Trigger’’ Early Warning system (STT)
where a standard notification to the parent clinical team is made by the nursing staff when
any single parameter falls outside the accepted range. An audit was carried out to compare
this system with the proposed NEWS.
OBJECTIVES. Compare the sensitivities of the STT system and NEWS in patients who
had been admitted to the Intensive Care Unit, to quantify utility of introducing the NEWS
and assess potential impact on ICU referrals and admissions.
METHODS. A pilot point-prevalence survey was carried out by reviewing all observation
charts on one surgical ward, and one medical ward on a given day. Observations were
transcribed onto a NEWS chart to see whether patients ‘‘triggered’’ one or other or both
systems. A retrospective clinical notes review then looked at all ICU admissions over a
3 month period (January to March 2013). Patients included were admissions from medical
and surgical wards only, excluding patients admitted directly from the Emergency
Department, or from operating theatres. The observed parameters on the chart were transcribed on to a NEWS chart, and the times at which patients observations triggered a
medical response were compared with the time they would trigger a NEWS score C 5.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
RESULTS. The pilot survey found that of the 32 patients reviewed, 9 triggered the current
system, and 8 scored C5 with NEWS. Two patients scored 7 and 9 respectively putting them
in highest risk NEWS group, mandating ‘‘urgent Critical Care review’’ without triggering
the STT. The audit of ICU admissions identified 17 patients, and in 9 of those cases the
patients would have triggered both systems simultaneously. In 5 cases the patients would
have triggered NEWS sooner, and later in 3 cases, as shown in graph below.

CONCLUSIONS. Only 48.8 % of patients were reviewed by a consultant within the preceding 24 h of ICU admission with only 26.2 % being seen by middle grade doctors. Only
55.6 % of patients with NEWS scores of at least 7 were reviewed by middle grades which
suggests non compliance with the RCP national guidelines.
We aim to implement a trust wide policy to ensure all identified critically ill patients on
the wards and in the acute care areas are reviewed by at least a middle grade doctor on a
daily basis. We aim to highlight the importance of early senior decision making and
significance of NEWS score assessment by formal education of junior doctors and
nursing staff. We will present our findings to the trust board and to the hospital grand
round meeting and will subsequently re-audit this and compare our results.
REFERENCE(S). 1. http://www.rcplondon.ac.uk/sites/default/files/acute_care_toolkit_6.
pdf
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AN EVALUATION OF THE TIME DELAY FROM THE CLINICIANS DECISION
TO ADMIT TO CRITICAL CARE TO THE ACTUAL CRITICAL CARE
ADMISSION TIME IN THE UK
A.J. Parker1, C.L. Johnstone1, J.H. Littler1, J.M. Eddleston1
1

[‘‘Trigger’’ time difference when using NEWS]
CONCLUSIONS. This study appears to show that the STT system compares favourably in
terms of detecting deteriorating patients and facilitating admission to Critical Care. However, the NEWS was shown to be excessively sensitive in certain scenarios.
A standardised National Early Warning System has definite merit, in terms of continuity for
staff and especially medical trainees rotating between hospitals. However, implementation
must be carefully weighed against the impact on workload for Intensive Care Units and
personnel.
REFERENCE(S). 1. Royal College of Physicians. National Early Warning Score (NEWS):
Standardising the assessment of acute illness severity in the NHS. Report of a working party.
London: RCP, 2012.
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UNSCHEDULED ADMISSIONS TO THE INTENSIVE CARE UNIT IDENTIFYING INADEQUACIES THROUGHOUT THE PATIENT JOURNEY
P. Parulekar1, E. Bodenham2, V. Brown2, V. Halai2, P. Anderson2
1

Royal Sussex County Hospital, Intensive Care Unit, Brighton, United Kingdom, 2Royal
Sussex County Hospital, Brighton, United Kingdom
INTRODUCTION. Improving patient safety and quality of care is a core component of good
clinical governance. Early review by a senior grade of doctor and early clear focused decision
making are of paramount importance in improving patient safety. The role of outreach nurses
and regular NEWS monitoring are increasingly important in recognising and identifying ward
patients early for potential high dependency and intensive care admission. Guidelines from the
Royal College of Physicians (RCP) state that a patient with a NEWS score of 7 or more should
be reviewed by a doctor of at least middle grade (registrar level)0.1
OBJECTIVES. To assess the seniority of doctor reviewing patients prior to intensive care
unit (ICU) admission.
To assess the impact of outreach nurse review on ICU admissions.
To assess whether the NEWS score at time of deterioration correlates with ICU admission.
METHODS. A complete patient list of unscheduled surgical and medical ICU admissions
to the Royal Sussex County Hospital, Brighton, UK between 04/01/2014 to 28/02/2014 was
obtained via the electronic database system Metavision. 84 patient notes were extracted
from the medical records library and results were collected and retrospectively analysed.
Data was tabulated via Excel spreadsheet form and statistics were applied using Statistical
Package for the Social Sciences (SPSS) Version 20.
RESULTS. 41 patients (48.8 %) of patients were reviewed by a consultant within the
preceding 24 h prior to ICU admission, with 22 patients (26.2 %) being reviewed by middle
grade doctors with no documentation of grade being noted in 17 patients (20.2 %).
13 patients (15 %) were reviewed by outreach nurses prior to ICU admission. Of these
admissions 3 (3.6 %) patients were reviewed by outreach team more than once prior to
admission. 27 patients (32.1 %) with a NEWS score of 7 or more were admitted to the ICU
with only 15 (55.6 %) of these patients being reviewed by a doctor of middle grade level or
above. 13 patients had no documentation of NEWS scores recorded.

Manchester Royal Infirmary, Manchester, United Kingdom
INTRODUCTION. In the critically ill, treatment is best delivered within a critical care
unit. Minimising delay to treatment is associated with better outcomes1. The UK has a lower
ratio of adult critical care beds per head of population than many Western countries2 (3830
beds available in September 20133). There are many reasons for delayed access; the
National Adult Critical Care Clinical Reference Group report that approximately 10 % of all
critical care discharges have delays greater than 24 h4.
OBJECTIVE. Assess compliance with recording time of decision to admit to critical care.
Evaluate the subsequent time to admission and any reasons for delay.
METHODS. A prospective 28 day audit of consecutive unplanned admissions to 9 closed
critical care units (107 beds) in Manchester beginning 9th September 2013. Each unit
submits data to the Intensive Care National Audit and Research Centre Case Mix Programme (CMP). Admission time and unplanned admissions were recorded as outlined by
CMP dataset definitions. Patient demographics were extracted from the dataset. Time of
decision to admit and reasons for delay in admission were recorded separately.
RESULTS. 255 admissions were audited representing capture rate of 80 % of all unplanned
admissions (164 male, 87 female, 4 unclassified, median age 60). Sources of admissions
were Emergency Department (35 %), wards (24 %), theatres (24 %), HDU (11 %) and
remainder from inter-hospital transfer and obstetric units.
204 patients were admitted to ICU (mean APACHE II score 16.2, SD 7.6) and 51 to HDU
(mean APACHE II score 12.7, SD 5.0).
Data for time of decision to admission was available in 189 cases (74 % of audit population). 33 % of patients were admitted within 1 h of decision to admit and 52 % within 2 h.
Median delay was 120 min (IQR 60 - 195 min); ICU median 110 min (IQR 50-182.5 min),
HDU median 140 min (IQR 96-315 min).
Reasons for delay were given in 50 % of 189 admissions. Most common were clinical
interventions e.g. radiology/theatres (n = 44), awaiting critical care bed (n = 27) and stabilisation prior to transfer (n = 11).
DISCUSSION. One third of admissions occurred within an hour of the decision to admit,
rising to 81 % within the National 4 h Core Standard1. However, time of decision to admit
was only recorded in 74 % of admissions.
Currently, time of decision to admit is not included within the CMP dataset. Inclusion of this
data field should address reliability of data capture and help drive a reduction in this time.
This will require concerted efforts including elimination of delayed discharges to enhance
flow. This should be undertaken before consideration of commissioning additional critical
care capacity.

[Time to Admission]
REFERENCE(S). 1. Core Standards for Intensive Care Units, FICM, 2013. 2. Clinical
Review: International Comparisons in critical care, Murthy et Wunsch Crit. Care 2012,
16:218. 3. Monthly SitReps Critical Care September 2013, NHS England. 4. National Adult
Critical Care Clinical Reference Group, UK
[Pie chart: Grade of Doctor Reviewing Patient]
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EARLY PREDICTIVE FACTORS OF SEVERITY FOR MULTIPLE TRAUMA
PATIENTS
C. Allary1, A. Follin1, J. Reuter1, R. Pirracchio1, D. Journois1
1

Hôpital Européen Georges Pompidou, Reanimation Chirurgicale et Traumatologique,
Paris, France
INTRODUCTION. There is no consensus definition of multiple trauma patients [1]. The
most commonly used, as the Injury Severity Score (ISS), take into account a precise
description of anatomical injuries, so they can be calculated only after taking care of the
patient. However, a few patients, who don’t have any serious appearing organ failure, can
quickly and deeply deteriorate.
OBJECTIVES. The aim of our study is to identify early risk factors associated to a poor
prognosis, or the need for specialized treatments, as neurosurgery or interventional radiology, in order to improve the pre-hospital emergency care of the polytrauma.
METHODS. This is an observational study. The data of all patients admitted between January 2012 and December 2013 in an university hospital in Paris were collected prospectively
on a register. We collected demographic data, injury mechanism, organ failures during prehospital care, treatments provided in the first 24 h in hospital (blood transfusion, surgery,
arterial embolization), length of stay in ICU and hospital, ISS and IGS2 scores, and mortality
rate. The primary endpoint is the relation between prehospital data and a poor prognosis or the
need for specialized treatment. It was evaluated by a non parametric random forest approach
[2]. A «poor prognosis» corresponds to the death in ICU, and/or transfusion of more than 3
packed red blood cells, and/or an ISS score higher than 15. The «specialized treatments» are
the need for interventional radiology, and/or monitoring the intracranial pressure, and/or spine
injury with neurological deficit. Data are presented as median and interquartile ranges for the
continuous variable, and percentage for the categorial variable.
RESULTS. We admitted 949 patients for polytrauma during these 2 years. 73 % of them
are men, and the median age is 36 [25-49] years old. The median IGSII is 19 [11-33] and
ISS 10 [4-19]. The hospital mortality rate is 4,4 %. The length of stay in ICU and in hospital
are respectively 2 [2-3] and 8 [3-16] days. Chest, skull and abdomen injuries, knife wounds
and age appear as the most predictive factors of a poor prognosis. The most predictive
factors for the need for specialized treatments were the use of norepinephrine, knife wound,
accidental fall, pedestrian road accident, abdomen and chest injuries.
CONCLUSIONS. Some early obtained characteristics of multiple trauma patients could
help to identify patients at risk of poor prognosis or needing specialized treatments. Taking
this parameters into account could help guiding the patient to the appropriate hospital, and
optimizing emergency treatments given.
REFERENCE(S). 1. NE Butcher, The definition of polytrauma : the need for international
consensus, Injury, Int. J. Care Injured. 2009, 40S4, S12- S22. 2. C Strobl, An Introduction to
Recursive Partitioning: Rationale, Application and Characteristics of Classification and
Regression Trees, Bagging and Random Forests, Psychological Methods. 2009, 14(4): 323-348.
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DO PANDEMIC INFLUENZA SPECIFIC TRIAGING TOOLS PERFORM BETTER
THAN CONVENTIONAL SEVERITY SCORES? A RETROSPECTIVE COHORT
STUDY
B. Morton1,2, L. Tang3, R. Gale2, M. Kelly2, H. Robertson4, K. Williams2, M. Mogk5,
N. Robin4, I. Welters2
1

Liverpool School of Tropical Medicine, Department of Clinical Sciences, Liverpool,
United Kingdom, 2Royal Liverpool and Broadgreen University Hospital, Critical Care
Department, Liverpool, United Kingdom, 3University of Liverpool, Medical School,
Liverpool, United Kingdom, 4Countess of Chester Hospital, Critical Care Department,
Chester, United Kingdom, 5MoReData GmbH, Giessen, Germany
INTRODUCTION. Pandemic influenza presents a major threat to global health and
socioeconomic wellbeing. Demand for critical care resources during a future pandemic may
force clinicians to triage patients for admission. Two influenza specific triage tools have
been developed: the Ontario Health Plan for an Influenza Epidemic (OHPIP)1 and the
Simple Triage Scoring System (STSS)2. Neither tool has been validated in patients with
influenza during a pandemic stretching capacity.
OBJECTIVES. To apply OHPIP and STSS to a cohort of patients admitted to hospital and
validate scores against actual patient outcomes. We will use the Mortality in Emergency
Department Sepsis (MEDS) score3 to determine if new scores outperform existing tools.
METHODS. We performed a retrospective review of patients with confirmed H1N1
influenza during the UK pandemic 2010-11. Demand for critical care during this period
forced Merseyside hospitals to implement escalation policies, cancelling elective surgery to
increase capacity. Two sites were included: Royal Liverpool University Hospital and
Countess of Chester. Inclusion: PCR confirmed H1N1 influenza, age [ 18. Exclusion: No
evidence of treatment, patient not admitted to hospital or absent case notes. 101 patients met
criteria for inclusion. Two independent reviewers examined patient records; data crosschecked and disparities adjudicated by the senior author. UK ethical approval was obtained
(13/LO/0609). Statistical analysis was performed using R (version 3.0.3).
RESULTS. Patient demographic details: table 1. The STSS score predicted intensive care
admission with a ROC AUC of 81.6 % (CI 0.727-0.904). The OHPIP tool was more
complicated to apply and predicted admission with a sensitivity and specificity of 75.9 %
and 91.0 %. The MEDS score predicted intensive care admission with a ROC AUC of
76.8 % (CI 0.681-0.855). Need for intensive care admission was associated with increased
respiratory rate (p \ 0.001), lactate (p \ 0.001), urea (p = 0.003) and creatinine
(p = 0.043) and decreased PaO2/FiO2 ratio (p \ 0.001) and pH (p = 0.025).
Critical care
admission
(29)

No critical care
admission
(72)

p value

Age (median, IQR)

47 (37-54)

38 (26-51)

0.044

Males (n, %)

14 (48.3 %)

29 (40.3 %)

0.826

Hospital LOS (median, IQR)

23 (12-32)

3 (2-6)

0.0001

Mortality (median, IQR)

9 (34.4 %)

2 (2.8 %)

0.0002

SOFA (median, IQR)

4 (3-6)

2 (1-4)

0.0001

APACHE II (median, IQR)

16 (11-22)

Critical care LOS (median, IQR)

7 (10-17)

Ventilated (n, %)

22 (75.8 %)

Ventilator dependent
days (median, IQR)

9 (1-15)

[Table 1]

CONCLUSIONS. The STSS score was a better predictor of critical care admission than
both the OHPIP and MEDS tools. However, no tool was an ‘excellent’ (AUC [ 0.9) predictor of admission. Future implementation of triage tools will be challenged by need for
increased training, hospital governance procedures, and likely limited clinical and possibly
public acceptance of what may be regarded as ‘‘blunt’’ tools. We recommend that the STSS
tool be used in the initial assessment of patients admitted to hospital during a future
pandemic. This could facilitate early identification of at risk patients and trigger timely
critical care review.
REFERENCES. 1. Christian MD et al. CMAJ 175, 1377-81 (2006). 2. Talmor D et al. Crit.
Care Med. 35, 1251-6 (2007). 3. Shapiro N et al. Crit. Care Med. 31, 670-5 (2003).
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AUDIT OF CRITICAL CARE REFERRALS IN ONE DISTRICT GENERAL
HOSPITAL (DGH)
A. Myers1, S. Vidgeon1
1

Croydon University Hospital, London, United Kingdom
INTRODUCTION. Critically ill patients benefit from assessment and management by
experienced clinicians prior to and following ICU referral. NCEPOD [1], NHS London [2],
and the Department of Health [3] highlight the importance of Consultant input into the
referral process.
OBJECTIVES. To assess senior involvement in referrals made to one DGH ICU.
METHODS. ICU doctors receiving referrals filled out an online questionnaire following all
calls received in 3 month period (Nov 2013 to Jan 2014). They recorded details including
the grade of referring clinician, outcome, and whether the referral seemed appropriate or
not. Results were collected anonymously and analysed at the end of the data collection
period.
RESULTS. 96 referrals were made (61.5 % general medicine; 27.1 % A&E; 4.1 % general
surgery; 7.3 % from cardiology, obstetrics, orthopaedics and vascular). 57 % of referrals
were judged to have been inappropriate.
39 % were admitted to critical care, 50 % remained on a ward. The rest were palliated or
transferred to another hospital.
In the 24 h prior to referral, a Consultant had reviewed the patient in 45 % of cases. A
further 44 % had been seen by a registrar.
Referrals were made by registrars (42.7 %), junior doctors (28.1 %), Consultants (18.8 %),
Outreach nurses (9.4 %) and ward nurses (1 %). 57.3 % were referred out of hours. 86 %
were discussed by the receiving registrar with the ICU consultant.
Of the 41 registrar referrals, 26 were appropriate, 14 inappropriate, and 1 too late.
10 referrals were made by nursing staff (8 out of hours, 6 of which were inappropriate).
47 % of out of hours referrals were deemed inappropriate, compared with 34 % made
during working hours.
CONCLUSIONS. Most cases had been reviewed by a registrar or consultant prior to
referral. However, the aim should be that critically ill patients are reviewed by the most
senior member of the admitting team and fully optimised prior to referral. In certain urgent
cases, this may not be possible.
A large proportion of referrals were assessed to have been inappropriate. The main reasons
given for this judgement included failure to optimise the patient on the ward (37 %); no
requirement for invasive monitoring or organ support (19 %); irreversible or end-stage
disease (39 %).
These results suggest that Consultants need to be more involved in making ICU referrals and
that ward based doctors would benefit from education regarding the purpose and limitations
of critical care. Such education may improve optimisation of patients on the wards and
reduce the time critical care doctors need to spend away from the ICU.
REFERENCE(S). [1] An Acute Problem? Report of the National Confidential Enquiry into
Patient Outcome and Death. London: National Confidential Enquiry into Patient Outcome
and Death; 2005. [2] Quality and Safety Programme Critical Care. London Health Programmes; 2013. [3] Guidelines on Admission to and Discharge from Intensive Care and
High Dependency Units. London: Department of Health; 1996
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EVALUATION OF SEVERITY IN ELDERLY CRITICALLY ILL PATIENTS
(ECIPS)
J. Ruiz Moreno1, E. González Marı́n1, R. Corcuera Romero de la Devesa1,
M.J. Esteve Paños1, N. Suárez Álvarez1, M. Julia Mill1, M. Moral Guiteras1,
N. Conesa Folch1, M.J. Riba Ribalta1, S. Godayol Arias1
1

IDC Salud Hospital Universitari Sagrat Cor, Critical Care Department, Barcelona, Spain
INTRODUCTION. it is considered that the severity of ECIPs is higher than the overall
CIPs requiring ICU admission. It is also considered that ECIPs have poorer outcomes from
intensive care than younger CIPs. In any case and in parallel with the ageing of the general
population throughout the world, more ECIPs are admitted to the ICU. However, the
identification of specific clinical variables which determine the severity of the ECEA has not
been researched sufficiently.
OBJECTIVES. To assess the severity of the ECIPs compared to overall CIPs. Likewise, to
evaluate and compare the mortality between two populations.
METHODS.
 Prospective, analytical, longitudinal, and observational study
 Period: Between January 1-2012 and August 31-2013 (20 months)
 SETTING. Medical/Surgical ICU belonging to a 290 acute care teaching hospital
 Population and sample: All the CIPs admitted consecutively to the ICU. Sample: 1090
CIPs.
 Exclusión criteria: CIPs \ 16 years, major burn patients, incomplete clinical documentation, and voluntary discharge
 ECIP: patience 84 years old or more.
 Clinical variables: a) demographic: age, origin (medical CIPs, urgent surgical CIPs,
elective surgical CIPs; b) hospital mortality; c) clinical variables: metabolic acidosis,
oncological pathology; d) ICU procedures: total parenteral nutrition, intra-abdominal
pressure, blood products, cultures, cardiac output, advanced life support, fibrogastroscopy,
fibrobronchoscopy; e) limitation of life support (LLS).
 Statistical analysis: v squared and contrast of means (Student’s t - distribution)
RESULTS. Global CIPs: 1090. See Tables I and II.
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Age: 83 years or \

Variables – ‘p’ value

Age: 84 years or [

63,0

Average age

86,9

58 (5,3 %)

Mortality (0,003)

15 (9,5 %)

180 (16,2 %)

Sepsis (0,001)

43 (27,2 %)

398 (36,5 %)

Met. acidosis (0,56)

54 (34,1 %)

421 (38,6 %)

Oncolog. path. (0,002)

41 (25,85 %)

202 (18, 6 %)

TPN (0,2)

36 (22,78 %)

202 (18, 6 %)

Blood Products (0,14)

37 (23, 4 %)

evidence that very old patients were more likely to have a greater acuity of illness. Very old
patients, when compared with younger age strata, showed consistently lower survival. There
were divergent age-related trends in ICU ventilated patients mortality according to a categorized APACHE II groups, except in group 4 (the group with higher score) where there
were no differences.
End of life planning and access to palliative care are crucial for those with severe illness or
irreversible disease.

[Results I]

0216
CHARACTERISTICS AND OUTCOMES OF ELDERLY PATIENTS ADMITTED
TO A MULTIDISCIPLINARY INTENSIVE CARE UNIT
Age: 83 years or \

Variables - p value

Age: 83 years or [

63 (5,8 %)

IAP (0,71)

5 (5,1 %)

281 (25,8 %)

Cultures (0,002)

59 (37,3 %)

28 (2,6 %)

F.Gastro.C (0,31)

2 (1,3 %)

28 (2,6 %)

F.Broncho.C (0,13)

1 (0,6 %)

34 (3,1 %)

ALS (0,38)

7 (4,4 %)

81 (7,4 %)

LLS (0,001)

32 (20,2 %)

H. Aguirre-Bermeo1, P. Cueto1, C. Rovira1, E. Garcı́a1, P. Garrido1, J. Bergadà1, F. RocheCampo1, I. Vallverdú1

[Results II]
CONCLUSIONS.
 The severity in regard ECIPs is higher considering only the following variables: ‘sepsis’,
‘oncological pathology’, and cultures’.
 Mortality is higher in ECIPs
 The LLS applies more in ECIPs.
 Old age alone is probably not a contraindication for ICU admission
REFERENCE(S).  Bagshaw SM, Webb SA, Delaney A, George C, Pilcher D, Hart GK,
Bellomo R. Very old patients admitted to intensive care in Australia and New Zealand: a
multi-centre cohort analysis. B Crit Care. 2009; 13 (2): R45.  Reinikainen M1, Uusaro A,
Niskanen M, Ruokonen E. Intensive care of the elderly in Finland. Acta Anaesthesiol Scand
2007; 51 (5): 522-9.  Ziegler S, Heinze G, Ryffel M, Kompatscher M, Slany J, Valentin A.
‘‘Oldest old’’ patients in intensive care: prognosis and therapeutic activity. Brunner-Wien
Klin Wochenschr. 2007; 119:14-9.

1
Hospital Sant Joan de Reus, Reus, Spain
INTRODUCTION. The number of elderly patients (65 C years old) admitted to the
intensive care unit (ICU) increased during the last years.
OBJECTIVES.
1) To analyze the outcomes of elderly patients admitted to our ICU and
2) to identify risk factors for mortality.
METHODS. In this retrospective study, we included all patients admitted to the ICU from
July 2008 to September 2012. We excluded patients with acute coronary syndromes and
\18 years old. Patients were classified into 3 groups, by age: group A:\65 years; group B:
65-79 years; and group C: C80 years. The main variables collected were as follows:
demographic variables; severity of disease without age factor (APACHE II, SAPS II);
requirement and duration of mechanical ventilation (MV) and renal replacement therapy;
length of stay (ICU and hospital); and mortality (ICU, hospital and 1 year after admission).
The Chi square test was used to compare categorical variables and ANOVA for quantitative
variables. COX regression was used to assess independent risk factors for ICU and hospital
mortality.
RESULTS. A total of 1095 patients were included: 565 (52 %) in group A, 430 (39 %) in
group B, and 100 (9 %) in group C. Mortality for each group is shown in the table.
Independent factors related to ICU mortality were: APACHE II 1.05 (1.02-1.08); group C,
2.18 (1.34-3.55); and MV 2.57(1.38-4.32). Independent factors related to hospital mortality
were: SAPS II 1.02 (1.01-1.03); APACHE II 1.04 (1.01-1.07); group B, 1.57 (1.16-2.12.);
group C, 2.25 (1.49-3.41); and MV 2.85 (1.93-4.23).

VARIABLE

Group A
(n = 565)

Group B
(n = 430)

Group C
(n = 100)

p=

0215

ICU

77 (14 %)

102 (24 %)

32 (32 %)

\0.05

OUTCOME OF ELDERLY PEOPLE RECEIVING MECHANICAL VENTILATION
IN ICU

Hospitala,b,c

22 (4 %)

35 (8 %)

14 (14 %)

\0.05

One year after admissiona,b,c

28 (5 %)

37 (9 %)

12 (12 %)

\0.05

Cumulative at one year
post-admissiona,b,c

127 (23 %)

174 (41 %)

58 (58 %)

a,b

1

2

2

2

2

2

2

A. Ortı́n , R. Jimenez , S. Rebollo , M. Galindo , A. Fernandez , L. Herrera , A. Ojados ,
L. Tarraga2, Y. Bonilla2, M. Contreras2

\0.05

1

Hospital General Universitario Santa Lucı́a, Intensive Care, Cartagena, Spain, 2Hospital
General Universitario Santa Lucı́a, Intensive Care Unit, Cartagena, Spain
INTRODUCTION. Older people compromise a big deal in Critical Care. Several reports
warn of a rapid growth in demand for intensive care services by older patients, particularly
the very old (80 years or older), arising from the combined effect of ageing demographics,
expansion of intensive care services, advances in therapeutics and technology, an the
evolution of community expectations. Providing intensive care services for any age group
involves outcome, resource and ethical considerations. Intensive care may not benefit those
with irreversible disease or extreme fragility. Thus, clinicians, patients, families and the
community face complex management and end-of-life decision about the appropriate use of
life support therapies like mechanical ventilation.
OBJECTIVE. To assess trends in service use and outcome of critically ill very old people
(80 years or older) receiving unplanned mechanical ventilation in intensive care unit (ICU).
METHODS. We undertook a retrospective cohort study of ICU admissions of patients
receiving unplanned mechanical ventilation between May 2011 and 31 December 2013. We
performed analysis of mortality in patients attending on the following subgroups: the very
old (C80 years) and younger patients. Statistical: Comparisons using t-test, Mann–Whitney
or Chi Square as appropriate.
RESULTS. Population data We analyzed 531 patients: 75 patients [80 years old and 456
patients\80 years old. Table 1 shows data regarding to differences in age, APACHE II and
death. There were no differences in patient origin, immunosuppression, urgent surgery
neither type of admission (medical, trauma, coronary or surgical patients).Table 2 shows
mortality of both groups according to a categorized APACHE II
Age

APACHE II

Death

\80 years

59.21 (57.81-60.6)

21.92 (21.16-22.68)

34.7 %

[80 years

83.6 (82.85-84.35)

24.41 (22.49-26.33)

62.5 %

p \ 0.001

p 0.014

p \ 0.001

[Table 1]

Group 1
APACHE 0-9

Group 2
APACHE 10-19

Group 3
APACHE 20-29

Group 4
APACHE [ 30

\80 years

10 %

19.5 %

41.9 %

54.3 %

[80 years

100 %

64.7 %

66.7 %

50 %

p 0.026

p \ 0.001

p 0.009

p NS

[Table 2]
CONCLUSION. Our study found that very old patients represented 14.12 % of all patients
admitted to the ICU receiving unplanned mechanical ventilation. Interestingly, we showed

a

Data are presented as number (percentage). ICU, Intensive care unit. Significant
between group A and B. bSignificant between group A and C. cSignificant between group
B and C.
[Table: Patient mortality by group classification.]
CONCLUSIONS. Elderly patients account for nearly 50 % of admissions in our ICU.
Disease severity, age and MV are independent factors associated with mortality. Mortality at
1 year post-admission is high.

0217
ADOLESCENTS IN A PICU: CURRENT TRENDS AND PERSPECTIVES ON
RESOURCE UTILIZATION
E. Vasilaki1, E. Geromarkaki2, S. Ilia1, D.M. Fitrolaki1, T. Tavladaki1, E. Blevrakis1, A.M.
Spanaki1, G. Briassoulis1
1

University Hospital of Heraklion, PICU, Heraklion, Greece, 2University Hospital of
Heraklion, Pediatric Intensive Care, Heraklion, Greece
INTRODUCTION. Adolescents use pediatric hospitals for their inpatient needs. The
prevalence and characteristics of adolescent pediatric intensive care unit patients have not
been reported.
OBJECTIVES. To estimate the proportion of adolescents admitted to a single pediatric
intensive care unit (PICU), characterize them, and compare them with younger aged patient
groups.
METHODS. We evaluated four different age groups (\6, 6-14, 14-18, [18 years-old)
consecutive admissions (n = 1099) to a 7-bed PICU over a 10-year period.
RESULTS. Among 1099 admissions, age groups \ 6 (58 %) and 6-14 years (49.4 %) had
higher percentage of acute illnesses, ages 14-18 the highest frequency of malignancies
(16.7 %), and those [18 complex chronic conditions (46.6 %, p \ 0.0001). The last group
had the highest prevalence of admission positive blood cultures (7.1 % vs. 1.8 % (\6),
p \ 0.0001), non-invasive ventilation (7.4 % vs. 3.8 % (10-14), p \ 0.05) and tracheostomy
(14.8 % vs. 6.9 % (\6), 11.8 % (6-14), 7.7 % (14-18), p \ 0.05). Diagnostic categories
differed significantly between age groups (p \ 0.0001). More often patients were covered
by antibiotics in the \6 (70 %) and [18 (81 %) than the 6-14 (60 %) or 14-18 (64 %) age
groups (p \ 0.05). The highest percentage of immigrants was in the \6 (20 %) and tourists
in the 6-14 (5.4 %) compared to 89 % natives in the [14 (p \ 0.001). Mortality (4 %) did
not differ among groups and varied between 2.2 % (6-14) and 7.4 % ([18). LOS, LOMV,
severity of illness, surgery, and mechanical ventilation (52 % in the [18 years), did not
differ among the 4 age groups. Longitudinally (2004-2014), co-morbidity, diagnostic categories and age groups distribution differed (p \ 0.0001), showing increasing trends for
older patients with metabolic diseases and organ failures.
CONCLUSIONS. In this single-institutional study, adolescents constituted a small but
high-risk proportion of patients in some PICUs, suggesting that these PICUs should have
plans and protocols specifically focused on this group.
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EXTERNAL VALIDATION OF THE ISCORE AND DRAGON SCORE IN
INTRAVENOUS THROMBOLYSIS-TREATED ACUTE ISCHEMIC STROKE
PATIENTS
J.S. Lee1, H.S. Choi1, H.P. Hong1, Y.G. Ko1, D.S. Lim1, H.C. Chung1, H.S. Sim1, J.S. Choi1
1

Kyung Hee University Hospital, Department of Emergency Medicine, Seoul, Republic of Korea
INTRODUCTION. Ischemic stroke is a leading cause of death and disability worldwide.
Despite many efforts to improve treatments, less than 50 % of intravenous (IV) alteplasetreated patients have favorable outcomes. Recent research regarding stroke outcome prediction models demonstrated that the iScore and DRAGON score could be used to predict
clinical responses after IV thrombolytic therapy in acute ischemic stroke patients.
OBJECTIVES. This study aimed to compare the prediction efficacies of 2 acute ischemic
stroke outcome prediction models and to determine the prognostic factors in patients with
discordant outcome predictions using the iScore and DRAGON score.
METHODS. Two hundred and eight consecutive IV thrombolysis-treated patients were
included in this analysis. To calculate the iScore and DRAGON score, we reviewed the
demographic characteristics, laboratory data, radiologic findings, stroke severity, and subtype
data. The scores were categorized into 3 risk groups (low, moderate, and high). Functional
outcomes were measured using the modified Rankin scale at discharge. The proportion of good
outcomes was assessed in each risk group using the iScore and DRAGON score. For the patients
whose risk categories with the 2 prediction models were not concordant, we performed univariable and multivariable analyses to identify the independent predictors of a good outcome.
RESULTS. Among 208 patients, 71 (34.1 %) had good functional outcomes at discharge.
The proportions of good outcome in each risk group were 48.1, 20.0, and 20.5 %, respectively, with the iScore and 44.3, 17.1, and 0 %, respectively, with the DRAGON score.
Seventy-three (35.1 %) patients had discordant risk categorization with the 2 prediction
models. In these patients, the iScore and DRAGON score-based outcome prediction was not
reliable; however, a glucose level \150 mg/dL correlated independently with a good functional outcome regardless of the baseline National Institutes of Health Stroke Scale score and
hemoglobin A1c level (adjusted odds ratio, 6.386; 95 % confidence interval, 1.055-38.653).
CONCLUSIONS. The DRAGON score may be more useful than the iScore for predicting
clinical responses after IV thrombolytic therapy for acute ischemic stroke. The concordance
between the 2 prediction models is unacceptable. Further validation studies are needed.
REFERENCE(S). Strbian D, Meretoja A, Ahlhelm FJ, Pitkaniemi J, Lyrer P, Kaste M,
et al. Predicting outcome of IV thrombolysis-treated ischemic stroke patients: the DRAGON
score. Neurology 2012;78:427-432. Saposnik G, Fang J, Kapral MK, Tu JV, Mamdani M,
Austin P, et al. The iScore predicts effectiveness of thrombolytic therapy for acute ischemic
stroke. Stroke 2012;43:1315-1322.
GRANT ACKNOWLEDGMENT. No study sponsors were involved.

METHODS. We included patients admitted in our ICU with SIH. We determined BIM (D
Dimer (DD), Brain Natriuretic Peptide (BNP) and C reactive protein (CRP)), clinical
parameters and complications at admission, and 24 h, 48 h and 72 h of ICU stay. We
determine ROC curves and the best cutoff point of the BIM related to mortality. Results in
% and mean (±SD) or median (min–max). We used the T-student and Chi square test to
correlate quantitative and qualitative variables respectively with significant p \ 0.05.
RESULTS. We included 81 patients with SIH. 70 % were men, with a median of age of
63 years (28-80), with a 41 % mortality, the median length of ICU stay was 7 (1-55)days
and 4 (0-51) days of mechanical ventilation (DMV). APACHE II 13 (0-30) and Glasgow
coma scale at admission (GCS) 11 (3-15). The BIM and results of the ROC curve in relation
to mortality, the cutoff points with the best area under the curve (AUC) and the greater
sensitivity and specificity are shown at Table 1. The patients were separated into two groups
according to these cutoff points (Group 1 DD [ cutoff point and Group 2 DD \ cutoff
point). Group 1 (DD1 [ 680, DD2 [ 845 and DD3 [ 1060) had higher APACHE II (p
0,000) and SOFA score (p 0,000), more days of ICU stay (p 0,001), and DMV (p 0,000),
lower GCS at admissión (p 0,000), greater hematoma volume (p 0,000) and more complications shown in Table 2 than the Group 2 (DD \ cutoff point).
Brian
Injury Markers

AUC

p

CI 95 %

Cutoff
Point

Sensitivity

Specificity

BNP Day 0

0,7

0,003

0,61-0,82

37,9

73 %

60 %

D Dimer Day 0

0,7

0,006

0,62-0,81

400

67 %

65 %

D Dimer Day 1

0,75

0,000

0,63-0,88

680

72 %

65 %

D Dimer Day 2

0,79

0,000

0,68-0,88

845

75 %

70 %

D Dimer Day 3

0,76

0,000

0,64-0,87

1061

72 %

60 %

[Table 1]
Complications

Group 1
(DD [ Cutoff Point)

Group 2
(DD \ Cutoff Point)

p

EXITUS

28 %

11 %

0,003

Thraqueostomy

28 %

9%

0,000

Ventricular Drainage

25 %

4%

0,000

Surgery

14 %

4%

0,03

Intracranial Hypertension

37 %

11 %

0,000

Rebleeding

28 %

6%

0,000

Hydrocephalus

23 %

5%

0,000

Edema

35 %

12 %

0,000

[Table 2]

0219
CLEVIDIPINE IS SAFE AND EFFECTIVE FOR RAPID BLOOD PRESSURE
CONTROL IN PATIENTS WITH ACUTE NEUROLOGICAL INJURIES
K.H. Polderman1, D. Bajus1, J. Varon2
1

University of Pittsburgh Medical Center, Pittsburgh, United States, 2The University of
Texas Health Science Center, Houston, United States
INTRODUCTION. Rapid and precise control of blood pressure (BP) is critical in many
patients with acute neurovascular emergencies including acute intracerebral hemorrhage
(AIH), subarachnoid hemorrhage (SAH), acute ischemic stroke (AIS), posterior reversible
encephalopathy syndrome (PRES) and other types of hypertensive encephalopathy. Further,
tight BP control is critical after neurovascular interventions to prevent reperfusion injury.
However, prevention of ischemic injury due to hypotension is equally or more important.
Hypotension resulting from ‘‘overshoot’’ in BP reduction can cause or worsen AIS and has
been linked to adverse outcome in patients with acute brain injury.1 Clevidipine is a lowvolume IV Ca channel blocker with rapid onset (90 s) and offset (5-10 min), making it easy to
titrate for predictable BP control. It has so far been tested mainly in cardiac surgery patients;
experience in neurocritical patients is very limited. We performed a prospective intervention
study to test clevidipine to control BP in the acute phase of neurologic emergencies.
METHODS. Patients meeting inclusion criteria were started on clevidipine at the discretion
of the attending physician, with BP targets (highest acceptable = cap, lowest acceptable = floor) set by the treatment team. BP was measured with an arterial line. Patients were
started on 4-8 mg/h, increased stepwise every 90 s (maximum 32 mg/h) until target range
was achieved. Primary outcome measures were median time to target range and % of
patients achieving target range. Secondary parameters included time within target range
divided by total time on the drug. Safety parameters included % of patients with ‘‘overshoot’’ below BP floor and time to recovery above floor.
RESULTS. The study is ongoing, with 74 patients enrolled to date (ICH: n = 31, SAH:
n = 23, AIS: n = 12, presumed PRES: n = 3, endovascular treatment of AVM: n = 5).
Initial BP control was achieved in 74/74 patients (100 %). Median time to target was 6
(average 4.3 ± 6.2) minutes. Average dose required to achieve target was 16.8 mg/h.
Required dose varied by indication, with higher doses being required in patients with ICH.
Subsequent time within target range until discontinuation of the drug was 98 %. 3 patients
(4 %) had an overshoot to below set BP floor (mean 9 mmHg, range 5-14 mmHg). The
average duration of the overshoot was 4.3 min.
CONCLUSIONS. Clevidipine was highly effective in controlling BP in patients with acute
neurological disorders. Doses required to achieve targets were significantly higher than have
previously been reported, likely reflecting the hyperadrenergic state often associated with
acute brain injury. In patients experiencing hypotension the effects of clevidipine were rapidly
reversed when the drug was temporarily discontinued, demonstrating safety. Clevidipine
should be considered for treating hypertension in patients with acute neurological injuries.
REFERENCE(S). Mayer SA et al. Crit Care Med 2011;39:2330-36

CONCLUSIONS. D Dı́mer at 24, 48 and 72 h above the cutoff points defined correlates to
greater mortality, severity and complications in patients with SIH. BNP at admisión, was
also related to mortality but with less sensitivity and specificity.

0221
INDUCED MILD HYPOTHERMIA FOR ISCHEMIC STROKE PATIENTS
A.E. Elnahrawy1,2, A.Y. Alsisi3, M.M. Khalaf3, H.S. Effat3
1
Om Almasryeen Hospital/Cairo University Hospitals, Intensive Care Medicine, Giza,
Egypt, 2Sidnawy Medical Insurance Hospital, Intensive Care Medicine, Cairo, Egypt, 3Cairo
University Hospitals, Intensive Care Medicine, Cairo, Egypt
INTRODUCTION AND AIM. Therapeutic hypothermia is an established neuroprotective
intervention in post-cardiac arrest patients. In our study we investigated the therapeutic
value of mild induced hypothermia in ischemic stroke patients and its effect on mortality
and degrees of disability.
METHODS. A total of 40 patients admitted to the ICU with ischemic stroke were included in
a prospective, randomized, double centre study, and were randomly assigned to group A (30
patients) as the study group and group B (10 patients) as the control group. Group A patients
were subjected to induction of mild hypothermia (34-35 degrees Celsius) for a 24 h period,
plus the conventional stroke therapy. On the other hand, group B patients received the conventional stroke therapy alone. Hypothermia was achieved by IV acetaminophen, external
cooling methods, and IV cold saline infusion. All patients were subjected to a thorough
physical examination, GCS and SOFA score calculations upon admission and daily thereafter.
Brain CT scan imaging was performed upon admission, 48 h and 5 days after admission.
Clinical outcome (conscious level, motor function, brain edema, duration of ICU stay, mortality) was recorded for all patients, as well as the development of any complication.
RESULTS. In the study group A, 63.3 % of patients have shown significantly resolved brain
edema, versus only 20 % of patients in the control group B (P value 0.028). The median
length of ICU stay (days) in group A was 6 days, versus 8.5 days in group B (P value 0.006).
The GCS (cognitive functions) correlated strongly in an inversely proportional relationship to
the mean SOFA score (R = -0.89). Mortality in group A was 30 % versus 40 % mortality in
group B, (P value = 0.719). In group A, 23.3 % of patients were discharged with marked
disability versus 30 % of patients in group B (P value 0.719). In group A, 53.3 % of patients
have developed infectious complications versus 50 % of patients in group B (P value 1).

0220
BRAIN INJURY BIOMARKERS’ UTILITY AS A MORTALITY PREDICTOR IN
PATIENTS WITH SPONTANEOUS INTRACEREBRAL HEMORRHAGE
A. Serrano1, R. Huerta1, A. Mesejo1, D. Aguillón1, L. Palacios1, C. Sanchis1, M.L. Blasco1,
J.M. Segura1, M. Juan2, A. Vargas1
1

Hospital Clı́nico Universitario de Valencia, Valencia, Spain, 2Hospital General
Universitario de Ciudad Real, Ciudad Real, Spain
OBJECTIVES. To evaluate the utility of brain injury biomarkers (BIM) to predict mortality in patients with spontaneous intracerebral hemorrhage (SIH).

[Length Of ICU Stay]
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0223
RELATION OF HEMATOMA VOLUME AND INFLAMMATORY MARKERS TO
MORTALITY IN PATIENTS WITH SPONTANEOUS INTRACEREBRAL
HEMORRHAGE
R. Huerta1, A. Serrano1, A. Mesejo1, D. Aguillón1, L. Palacios1, C. Sanchis1, J.C. Sanchis1,
J.M. Segura1, M. Juan2, J. Romero1
1

[Final Outcome]
CONCLUSION. Mild induced hypothermia is a promising neuroprotective intervention
that is cheap, readily available and almost devoid of serious complications. It decreases the
length of ICU stay and effectively controls cytotoxic brain edema associated with large
infarctions. Despite the lack of a statistically significant effect on the final outcome, there is
a trend for a better outcome in patients treated with hypothermia which calls for further
studies on larger numbers of patients.
REFERENCE(S). H Bart Van der Worp, Malcolm R Macleod, Rainer Kollmar, for the
European Stroke Research Network for Hypothermia.
Application of mild therapeutic hypothermia on stroke: a systematic review and meta
analysis by Shaheen E. Lakhan and Fabricio Pamplona.

Hospital Clı́nico Universitario de Valencia, Valencia, Spain, 2Hospital General
Universitario de Ciudad Real, Valencia, Spain
OBJECTIVES. To evaluate the utility of hematoma volume (HV) and inflammatory
markers (IM) to predict mortality in patients with spontaneous intracerebral hemorrhage
(SIH).
METHODS. We included patients admitted in our ICU with SIH. We determined the
hematoma volumen in cubic centimeters (cc), inflammation markers (fibrinogen, haptoglobine and ferritine) and metabolic and nutritional parameters (transferrine, prealbumine
and albumine) during the first week of ICU stay. We determine ROC curve and the best
cutoff point of the HV related to mortality. Results in % and mean (±SD) or median (min–
max). We used the T-student and Chi square test to correlate quantitative and qualitative
variables respectively with significant p \ 0.05.
RESULTS. We included 81 patients with SIH. 70 % were men, with a median of age of
63 years (28-80), with a 41 % mortality, the median length of ICU stay was 7 (1-55) days
and 4 (0-51) days of mechanical ventilation (DMV). APACHE II 13 (0-30) and Glasgow
coma scale at admission (GCS) 11 (3-15). The median of hematoma volumen was 21 cc (1252). The cutoff point of HV with the best area under the curve (AUC) was 20 cc (AUC 0,7;
p 0,009; CI 95 %: 0,55-0,79) in relation to mortality. The patients were separated into two
groups according to this cutoff point (Group 1 HV [ 20 cc and Group 2 HV \ 20 cc). The
Group 1 (HV [ 20 cc) had higher APACHE II (p 0,01) and SOFA score (p 0,001), more
days of ICU stay (p 0,004), and DMV (p 0,001), lower GCS at admissión (p 0,002) and more
complications shown in Table 1 than the Group 2 (HV \ 20 cc). On the other hand, there
was an increase in ferritine, fibrinogen and haptoglobine levels which are positive biomarkers, and a decrease in transferrine, albumine and prealbumine levels, as negative
biomarkers during the first 7 days of ICU stay.

0222
CRITICAL CARE STROKE OUTCOMES - NOT AS BAD AS YOU MAY THINK
1

2

3

1

4

M. Georgieva , R. Simister , M. Smith , B. Geerts , D. Brealey
1

University College London Hospitals NHS Foundation Trust, Critical Care, London,
United Kingdom, 2University College London Hospitals NHS Foundation Trust, Hyper
Acute Stroke Unit, London, United Kingdom, 3University College London Hospitals NHS
Foundation Trust, Neurocritical Care, London, United Kingdom, 4University College
London Hospitals NHS Foundation Trust, London, United Kingdom
INTRODUCTION. The recent development, across the UK, of stroke networks and the
hyper acute stroke units (HASUs) have enabled a rapid improvement of stroke services and
patient outcomes. Approximately 5 % of stroke patients develop a critical illness, often
related to low levels of consciousness. Though it is recognised that the injured brain is
intolerant of hypoxia or deranged blood pressure control, critical care services have been
reticent to intervene as outcomes (both mortality and morbidity) are thought to be extremely
poor. University College London Hospitals (UCLH) opened a HASU in 2010 to serve all
stroke patients in the sector. Pathways were developed to enable medical and nursing staff to
recognise the critically ill patient and directly access anaesthetic and critical care services.
Anaesthetic teams were equipped with the infra-structure to make rapid and definitive
interventions with immediate access to a general or a neuro-critical care unit.
OBJECTIVES. This study aimed to examine the outcomes of a cohort of actively managed
stroke patients admitted to critical care to establish both mortality and functional outcome at
over 1 year post discharge.
METHODS. A retrospective review of all stroke patients admitted via the HASU pathway
and needing admission to either the general or neuro-critical care units, between 2010 and
2012. The Primary Care doctor of survivors was contacted, following at least 1 year post
hospital discharge. They were asked to assess the patient’s functional capability using a
Modified Rankin Score (MRS), Table 1
Score

Disability

Outcome

0

No symptoms

Independent

1

No significant disability

Independent

2

Slight disability, no assistance required

Independent

3

Moderate disability, able to walk unaided

Favourable outcome

4

Moderately severe disability, needs assistance

Unfavourable outcome

5

Severe disability, bed bound

Unfavourable outcome

6

Dead

Unfavourable outcome

[Table 1: Modified Rankin Score]
RESULTS. 144 stroke patients were admitted to UCLH Critical Care Units between 2010
and 2012. 76 had an ischaemic stroke and 48 haemorrhagic. Outcomes are displayed in
table 2
Ischaemic stroke
(n = 76)

Haemorrhagic
stroke (n = 48)

Mean age, years (SD)

65 (±17)

67 (±13)

Mean ICU length of stay,
days (SD)

5 (±7)

10 (±33)

ICU survival, n(%)

48 (62 %)

30 (52 %)

Survival at C1 year post
hospital discharge, n (%)

33 (43 %)

23 (48 %)

MRS B 3 at C1 year post
hospital discharge, n(%)

21 (66 %)

11 (50 %)

[Table 2: Stroke outcomes]
CONCLUSIONS. Critical Care mortality rates are not very different from other commonly
treated conditions such as ARDS or septic shock. Longer term outcomes demonstrate a
significant number of patients making good functional outcomes and becoming fully
independent. This demonstrates that active and early intervention of all critically ill stroke
patients is warranted.

Complications

Group 1
(HV [ 20 cc)

Group 2
(HV \ 20 cc)

p

Exitus

26 %

12 %

0,04

Thraqueostomy

26 %

11 %

0,02

Intracranial Hypertension

38 %

11 %

0,000

Rebleeding

26 %

9%

0,01

Hydrocephalus

22 %

7%

0,008

Edema

36 %

12 %

0,000

[Table 1]
CONCLUSIONS. A hematoma volumen greater than 20 cc, is correlated to an increased
mortality, severity and complications. There is an increase of inflammatory markers and a
decrease of metabolic-nutritional markers during the first seven days of ICU stay.

0224
INTRAVENOUS FIBRINOLYTIC THERAPY IN PATIENTS WITH ACUTE
ISCHEMIC STROKE
J.P. Valencia Quintero1, M. Redondo-Orts1, F. Pino Sánchez1, F. Guerrero López1,
P. Navarrete Navarro1, E. Fernández Mondéjar1
1
University Hospital Virgen de las Nieves, Department of Intensive Care Medicine,
Granada, Spain
OBJECTIVES. To analyze the incidence of patients with acute ischemic stroke treated with
fibrinolytic therapy in ICU, evolutionary profile, complications and results.
METHODS. Patients admitted to the ICU for acute ischemic stroke undergoing fibrinolytic
therapy with rt- PA since 2002 to 2013. Demographic variables, severity of stroke and
general assistance time, complications, and results were reported. Basic descriptive statistics
are presented, mean ± SD or median (interquartile range) and to compare between groups
we used Chi square and Mann–Whitney test. Is considered statistically significant p \ 0.05.
RESULTS. 360 patients were included: 58 % male, 67 ± 12 years (16-87 years),
APACHE III score of 36 ± 17 and NIHSS prior to administration of the treatment of 14 (Q1
9, Q3 19). Patients came to the hospital with a delay from the onset of symptoms median
75 min (54, 120) and from then until the administration of fibrinolytic passed 45 min (30,
62); from the onset of symptoms to the administration of rt- PA of 165 min (134, 205) and
door -to-needle time of 75 (57-94 min). The NIHSS score at discharge from the ICU was
10.7 (3, 17); ICU mortality was 18 cases (5 %) and hospital 35 (9.7 %). ICU stay a day (1.2)
and hospital stay of 15 (8.7 to 37) days. In the period 2002-2008 were admitted in the ICU
103 patients (28.5 %) and since then 258 (71.5 %).
No statistically significant differences between them in sex distribution, NIHSS on admission and at discharge, incidence of hemorrhagic transformation or malignant CMA
infarction, hospital or ICU stay. There are differences in age (65 ± 11 vs. 67 ± 12,
p \ 0.05), APACHE III (33 ± 17 vs 38 ± 17, p = \ 0.05), the delay in reaching the
hospital [(66 (49, 96) vs 88 (59, 131), p \ 0.001], administration of rt- PA [162 (126, 175)
vs 174 (135, 210) p \ 0.05]. The time to performed computerized tomography [33 (17, 58)
vs 23 (14, 57) minutes, p = 0.003] and the door-to- needle [81 (63, 101) vs 75 (55, 92)
minutes, p = 0.04] were reduced.
CONCLUSIONS. Since 2009 it has increased the incidence of treatment by increasing the
‘‘window’’ period; despite higher treatment delivery times, greater patient age and severity,
complications and results are similar, extending the indications of this effective treatment.
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INFLUENCE OF AGE, GENDER, STROKE SUB TYPE AND STROKE SEVERITY
ON LENGTH OF HOSPITAL STAY IN PATIENTS WITH ACUTE STROKE
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INTRODUCTION. Stroke is among the commonest causes for hospitalization in Neurointensive care units (NICU) worldwide. A relative lack of NICU beds is seen in India due to
a high stroke burden as well as resource constraints. Data regarding length of hospital stay
(LOS) of stroke patients would guide health care providers in better allocation of beds and
services to provide best possible care. There is a dearth of published data on this issue from
India. This study aims to bridge the information gap.
OBJECTIVES. To evaluate the relationship between age, gender, stroke subtype, stroke
severity at admission, use of thrombolytic therapy and mean hospital LOS in patients
admitted with acute stroke.
METHODS. A retrospective, hospital-record based study. All patients with acute stroke,
within 24 h of symptom onset, admitted to Apollo Health City (JCI accredited stroke
center) during a 2 year period (Jan 2012 to Jan 2014) were included. Data was collected
for all patients and categorized based on age, gender, stroke subtype (Hemorrhagic-Group
1 or Ischemic-Group 2), stroke severity (based on NIHSS score on admission), use of
thrombolytic therapy with tPA (intravenous or intra-arterial) and the LOS. Age was
further classified as \45 years, 45-60 years, 60-75 years and [75 years. Stroke severity
was graded as mild (NIHSS 0-6), moderate (NIHSS 7-15) and severe (NIHSS 16-42).
Statistical analysis was done to determine the influence of the above parameters on LOS,
using unpaired t-test for comparison of mean LOS, and considering a p value \ 0.05 as
significant.
RESULTS. 426 patients (72 %males) were included; 118 patients (27.7 %) with hemorrhagic stroke and 308 (72.3 %) with ischemic stroke (including TIA). LOS increased
according to stroke severity in both hemorrhagic and ischemic stroke subtypes (Table 1).LOS for mild, moderate and severe stroke categories was 6.7, 11.2 and 19.2 days for
hemorrhagic stroke and 5, 8.4 and 13 days respectively for Ischemic stroke. LOS was higher
in severe hemorrhagic strokes as compared to severe ischemic strokes approaching significance (p = 0.05). There was however no difference in LOS in the mild and moderate stroke
categories between the two groups. Gender analysis indicated a trend for longer LOS in men
with hemorrhagic stroke (Table 2); statistically significant difference was noted in the mild
stroke category.LOS did not differ significantly according to the age category; a trend for
higher LOS was noticed in those [75 years. LOS was not different between thrombolyzed
and non-thrombolyzed patients with Ischemic stroke.
CONCLUSIONS. Patients with severe stroke (NIHSS 16-42) had a longer LOS, as compared to mild and moderate strokes. Severe hemorrhagic stroke had a higher LOS,
approaching significance, as compared to severe ischemic stroke. There was a trend for
longer LOS among men and those aged [ 75 years.
REFERENCE(S). Adams HP Jr, Davis PH, Leira EC, Neurology. 1999;53 (1):126.

METHODS. We collected data from patients with suspected acute stroke who were
admitted to emergency department (ED) within 7 month from August 2013 to February
2014. Compared with the Face Arm Speech Test (FAST), emergency physicians used the
ROSIER scale as a stroke recognition tool. Patients meeting the inclusion criteria were
evaluated for both the FAST and the ROSIER scale and compared with the final discharge
diagnoses. Then, sensitivity, specificity, positive predictive value (PPV), negative predictive
value (NPV) of the FAST and the ROSIER scale were calculated.
RESULTS. Total 312 patients were assessed. The patient group consisted of 141 males and
171 females with an average age of 60 years. 115 (36.8 %) patients had the ROSIER
scale C 1 indicating a stroke, 100 (32.1 %) of these patients had stroke as a final diagnosis.
The FAST showed sensitivity of 88.29 % (95 % confidence intervals [CI] 80.46-93.37 %),
specificity of 92.04 % (95 % CI 87.17-95.23 %), PPV of 85.96 % (95 % CI 77.9191.52 %), NPV of 93.43 % (95 % CI 88.79-96.31 %). Relatively the ROSIER scale showed
sensitivity of 90.09 % (95 % confidence intervals [CI] 82.58-94.71 %), specificity of
92.54 % (95 % CI 87.76-95.62 %), PPV of 86.96 % (95 % CI 79.09-92.27 %), NPV of
94.42 % (95 % CI 89.97-97.04 %).
CONCLUSIONS. In this validation study in Korea, the ROSIER scale is a useful stroke
recognition tool for potential stroke patients in ED but not better than the FAST.
REFERENCE(S). 1. Nor AM, Davis J, Sen B, Shipsey D, Louw SJ, Dyker AG, Davis
M,Ford GA. The Recognition of Stroke in the Emergency Room (ROSIER) scale: development and validation of a stroke recognition instrument. Lancet Neurol. 2005;4:727-734.
2. Nor AM, McAllister C, Louw SJ, Dyker AG, Davis M, Jenkinson D, Ford GA. Agreement between ambulance paramedic- and physician-recorded neurological signs with Face
Arm Speech Test (FAST) in acute stroke patients. Stroke. 2004;35:1355-1359. 3. Kothari
RU, Pancioli A, Liu T, Brott T, Broderick J. Cincinnati Prehospital Stroke Scale: reproducibility and validity. Ann Emerg Med. 1999;33:373-378. 4. Kidwell CS, Starkman S,
Eckstein M, Weems K, Saver JL. Identifying stroke in the field: prospective validation of the
Los Angeles prehospital stroke screen (LAPSS). Stroke. 2000;31:71-76. 5. Adams HP Jr,
Davis PH, Leira EC, Chang KC, Bendixen BH, Clarke WR, Woolson RF, Hansen MD.
Baseline NIH Stroke Scale score strongly predicts outcome after stroke: a report of the Trial
of Org 10172 in Acute Stroke Treatment (TOAST). Neurology. 1999;53:126-131.
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SHORT TERM OUTCOME OF PATIENTS WITH HYPERGLYCEMIA AND
ACUTE STROKE
R. El-Sherif1, A. Al-Weshahy1, K.A.A. Selim1, A. Heikal1

NIHSS Category

Group1-Hemorrhagic Stroke

Group2- Ischemic Stroke

p value

Number

Mean LOS
(days)

Std
deviation

Number

Mean LOS
(days)

Std
deviation

MILD (0-6)

17

6.71

5.9

134

5.07

9.03

0.2867

MODERATE
(7-15)

37

11.24

15.37

111

8.43

9.02

0.2979

SEVERE
(16-42)

64

19.23

20.13

63

12.98

15.24

0.05

[Mean LOS: Stroke type and severity]
Males

Group 1Hemorrhagic
stroke

Group 2Ischemic
Stroke

Females

NIHSS
category
(stroke
severity)

Number

Mean
LOS
(days)

Std
deviation

Number

Mean
LOS
(days)

Std
deviation

p value

MILD (0-6)

13

7.77

6.35

4

3.25

1.89

0.039

MODERATE
(7-15)

25

13.48

18.16

12

6.58

4.3

0.0826

SEVERE
(16-42)

48

20.98

21.1

16

14

16.38

0.1807

MILD (0-6)

92

5.22

9.21

42

4.74

8.73

0.7724

MODERATE
(7-15)

81

6.57

9.13

30

6.64

9.2

0.9717

SEVERE
(16-42)

48

11.23

12.82

[Mean LOS: Stroke type and gender]
Ischemic stroke
NIHSS stroke
category

Thrombolyzed

Non-Thrombolyzed

p value

Number

Mean
LOS
(days)

Std
deviation

Number

Mean LOS
(days)

Std
deviation

MILD (0-6)

8

3.37

1.85

126

5.18

9.3

0.0947

MODERATE
(7-15)

24

8.87

8.52

87

8.31

9.2

0.7771

SEVERE (16-42)

17

16.77

19.01

46

11.59

13.57

0.3138

[Mean LOS: Thrombolysis status]

1

Cairo Univeristy Hospitals, Critical Care, Cairo, Egypt
INTRODUCTION. Preexisting hyperglycemia worsens the clinical outcome of acute
stroke. Do non-diabetic patients with stress hyperglycemia have a similar outcome to those
with diabetes mellitus (DM)?
OBJECTIVES. to assess the glycemic status after acute stroke and its role on stroke
outcome.
METHODS. 61 consecutive patients with acute stroke were included. 41 patients had
hyperglycemia (20 were diabetics and, 21 were non-diabetics), and 20 patients without
hyperglycemia or history of DM were taken as control group. Hyperglycemia was defined as
blood glucose [200 mg/dl. All patients underwent routine evaluation, CT brain on
admission, and after 48 h, carotid duplex, and National Institutes of Health Stroke Scale
(NIHSS). 30 days mortality was the study end point.
RESULTS. 61 patients (60.7 % males), with mean age of 62.9 ± 10.5 years. Patients with
hyperglycemia had statistically higher levels of HBA1C % (P \ 0.0001), and triglycerides
(P 0.05). They had a higher incidence of posterior circulation affection on CT brain compared to control (19.5 % vs. 0.0 %, P = 0.03). There was a higher incidence of intracerebral
hemorrhage (17.1 % vs. 5.00 %), and a higher rates of cerebral complications versus control
(brain oedema 9.7 % vs. 0.0 %, and hemorrhagic transformation 17.7 % vs. 0.0 %), however, the p was NS.
The NIHSS was statistically higher than the control (14.9 ± 5.9 versus 7.8 ± 3.5,
p = 0.000). The mortality rate and the hospital length of stay were statistically higher in
hyperglycemic patients than control (65.9 % vs. 5.0 %, P \ 0.001- and 12.5 ± 9.1 vs.
3.0 ± 4.2 days, P \ 0.001 respectively).
Comparing patients with hyperglycemia: Diabetic patients had statistically higher platelets
count, serum cholesterol, LDL-cholesterol, and lower serum sodium levels compared to
hyperglycemic non-diabetics (P = 0.03, 0.01, 0.01, and 0.04 respectively). HbA1C % was
higher in diabetics than non-diabetics (8.4 ± 0.4 versus 5.8 ± 0.4, p \ 0.05). The NIHSS
score, and 30 days mortality were significantly higher in patients with stress hyperglycemia
compared to diabetic patients (17 ± 5.1 vs. 12.7 ± 6.1, P = 0.018, and 85.7 % vs. 45.00 %,
P = 0.006 respectively). The hospital length of stay was longer in non-diabetics
(16.4 ± 7.2) versus diabetics (14.5 ± 6.9) with no statistical significance.
Predictors of 30 days mortality were: History of hypertension (P = 0.04). NIHSS score on
admission [ 10 (sensitivity 90.9 %, specificity 100 %. +ve predictive value (PPV) 100 %,
and -ve predictive value (NPV) 90.3 %), and blood glucose on admission [223 mg/dl
(sensitivity 63.3 %, specificity 96.4 %, PPV 95.5 %, and NPV 69.2 %).
CONCLUSIONS.
- Hyperglycemia is associated with poor outcomes after acute stroke.
- Patients with stress hyperglycemia had the highest mortality rates.
- History of HTN, blood glucose level on admission, and NIHSS were predictors of worse
stroke outcome.

0228
DIAGNOSTIC CAPABILITIES OF MEASURING THE TEMPERATURE OF THE
BRAIN WITH THE HELP OF RADIOTERMOSCOPY IN PATIENTS WITH
STROKE
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A. Butrov1, D. Cheboksarov1, O. Shevelev1, I. Privalova2

VALIDATION OF THE RECOGNITION OF STROKE IN THE EMERGENCY
ROOM (ROSIER) SCALE IN A KOREAN EMERGENCY DEPARTMENT
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INTRODUCTION. Early assessment and rapid intervention in patients with acute stroke
can reduce mortality and complication.
OBJECTIVES. We conducted a validation of the Recognition Of Stroke In the Emergency
Room (ROSIER) Scale for use in patients with suspected stroke.

Peoples’ Friendship University, Moscow, Russian Federation, 2Kurskiy State Medical
University, Kursk, Russian Federation
INTRODUCTION. Early diagnosis of pathological changes in the brain is relevant due to
the increasing frequency of acute cerebrovascular accidents. There is a change in the of
blood flow and metabolism intensity in the affected structures in this disease, which affects
the temperature of the zone penumbra in turn. Radiometry has a number of advantages (noninvasivity, visibility, rapidity) among the brain temperature measuring methods.
OBJECTIVES. To define the diagnostic ability of measuring the temperature of the brain
by radiotermoscopy on the patients with stroke.
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METHODS. Measurement of the brain temperature on the patients with stroke was
accomplished by detecting the electromagnetic radiation of the brain in the decimeter range
by device ‘‘RTM- 01’’. The research has examined 100 healthy volunteers aged 18 to
35 years (control group) and 121 patients with clinical stroke of ischemic type before and
after the craniocerebral hypothermia, confirmed by CT (aged 33-80 years).
RESULTS. The healthy individuals’ temperature of the left hemispheres (LH) and the right
hemispheres (RH) did not differ. The average temperature of 9-point measurement RH was
36,74 ± 0,37 C, LH - 36,64 ± 0,32 C. Distribution pattern was uniform thermal fields,
ranged 36,0-37,2 C, Dt not exceed 1-1,2 C. According to computed tomography (CT), the
temperature rose to 38-41 C in the areas corresponding to the projections of ‘‘penumbra’’
on the patients with ischemic stroke. Dt at the measurement points reached 2-4,5 C. The
average temperature of 9-point measurements made in RH is 38,0 ± 0,45 C, LH 37,94 ± 0,28 C (p \ 0.01). There were no authentic differences of temperature between
the hemispheres on the patients with localized lesions in the left hemisphere. On the patients
with localized lesions in the right hemisphere an average temperature was higher than in the
left one up to 0,2 C (p \ 0.01). The hemispheric asymmetry was formed with righthemisphere localized stroke. The correlation coefficients between the symmetric points of
temperature measurement of the left and right hemispheres on the patients with lefthemisphere stroke localization are widely varied from 0,848 ± 0,05 (p \ 0.01) to 0,370 ± 0,09 (p \ 0.01), demonstrating pronounced brain thermo heterogeneity.
CONCLUSIONS.
1) the upsurge of functional heterogeneity in systems of the body reflects the binding
processes between elements of the system and makes the whole instability system, while the
decrease of functional heterogeneity showing increased stiffness of the system and the loss
of functional reserve of adaptation.
2) The disturbances of the thermal balance in brain with cerebral accidents, as an important
link in the pathogenesis of secondary neuronal damage, require the use of objective methods
for monitoring temperature, which can be implemented using radiometry and appropriate
ways to correct the local hyperthermia brain along with therapeutic hypothermia.
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EXPERIENCE OF DECOMPRESSIVE CRANIOTOMY IN PATIENTS WITH
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INTRODUCTION. One of the promising methods of treatment of malignant massive
(hemispheric) ischemic stroke (MIS) is a decompressive craniotomy (DCT) as it aims to
eliminate the impact of compressing the swollen ischemic hemisphere of the brain stem
structures and reverse the development of dislocation syndrome. However, in our country,
this method has not found wide application. Furthermore, in the literature there are many
controversial issues concerning features DCT.
OBJECTIVES. To evaluate the effectiveness of decompression craniotomy as a method of
correcting critical brain edema in patients with MIS.
METHODS. A retrospective analysis of 27 cases of decompression craniotomy patients
with MIS in treatment ICU for 2011 - 2013 The study involved 12 men and 15 women at a
mean age of 47.8 (25 - 64) years. Complex surveys, the amount of intensive care, including
exhibiting indications for surgery were performed according to Guidelines for Management
of Ischemic Stroke in 2008.
Surgical intervention was to create a defect of at least 10 9 15 cm with the mandatory
inclusion in the scope of operations infratemporal region.
All patients were evaluated: alertness (Glasgow coma scale) at the time of receipt of the
patient and of the operation; from time to clinic development, is an indication for surgery,
prior to the surgery; the severity of the dislocation of midline structures according MSCT at
the beginning of the operation; duration of mechanical ventilation in patients; time the
patient is under intensive care; level of final neurological deficit Glasgow outcome scale
(GOS); the outcome of treatment.
RESULTS. Wakefulness in patients on admission ranged from ICU clear consciousness
(GCS 15 points), moderate to stun (11 points). In all patients during the first 4 - 7 h observed
depression of consciousness to the level of sopor (from 9 to 10 points on the GCS) on the
background of progressive brain edema with the development bias midline structures,
according to MSCT, an average of 8 mm (5 - 12 mm) (Table 1).

Indicator

Value, Me
(min - max)

level of consciousness on admission GCS, points

13.2 (11 - 15)

level of consciousness at the time of surgery GCS, points

9.1 (9 - 10)

time of development clinics, is an indication for surgery,
prior to the surgery, hours

5 (4 - 7)

intensity dislocation of midline structures according MSCT
at the start of the operation, mm

8 (5 - 12)

duration of mechanical ventilation, days

13 (6 - 37)

the duration of stay in the ICU, days

21 (11 - 40)

level of final neurological deficit survivors by GOS, points

6,4 (5 - 7)

mortality (%)

7 (43,7)

[Table 1]
15(56 %) of surveyed patients were discharged from the hospital with an average level of
neurologic deficit by GOS 6.4 points (5-7).
12 (44 %) patients died as a consequence of a progressive clinical edema and herniation of
the brain.
CONCLUSIONS.
1. Decompression craniotomy was sufficient treatment for life-threatening brain edema on
the background of MIS.
2. Further research is needed to clarify the indications for decompression craniotomy, the
volume of resected portion of the bone.
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OBJECTIVE. The aim of this study was to analyse the outcome and complications in our
cohort of patients with stroke treated with endovascular treatment (ET).
METHODS. Consecutive patients in Intensive Care Unit (ICU) with acute stroke treated
with stent retriever were analysed between June 2011 and December 2013. Data on characteristics of endovascular interventions, complications, and clinical outcome were
collected retrospectively. Patients who died were compared with those who did not.
RESULTS. A total of 67 patients were included. 64,3 % males (36) with an median age
63.2 ± 13.4 years; 58.2 % (39) were hypertensive patients, 17.9 % (12) diabetes mellitus,
31.3 %(21) chronic heart disease (valvular disease was the most frequent in 13.4 %),
16.4 % (11) oral anticoagulation treatment, 26.9 % (18) antiplatelet therapy, 22.4 % (15)
atrial fibrillation and 44.8 % (30) were cardioembolic cerebral infarction. Median National
Institutes of Health Stroke Scale Score (NIHSS) on admission was 16 (range, 5-30). The
anterior circulation localization was in 88.9 %, right middle cerebral artery-M1 was the
most frequent in 23.6 % of the patients. The indication of ET was contraindication for
intravenous tissue plasminogen activator in 43.3 % (29). Reperfusion was successful
(thrombolysis in cerebral infarction, TICI, 2b-3) in 70.1 %. Outcome was favourable
(modified Rankin Scale, 0-2) in 44.8 % of patients. The rates for symptomatic intracranial
haemorrhage were 10.4 % (7) and for death 17.9 %, of which 63.6 % were brain death.
Comparing patients by mortality, median age was 61.8 ± 13.8 years for survivors and
69.6 ± 9.9 years for dead patients. Median time to treatment was 195 ± 133 min and
205 ± 131 min respectively. Median NIHSS score on admission was 16 for both groups.
The average number of days with mechanical ventilation was 4 and 9, ICU stay was 7 and
11 days and the length of hospital stay was 15 days, similar for all patients. 66.7 % (8) of
the patients died in ICU. The rates for optimal reperfusion were 77.8 % for survivors and
41.7 % for dead patients. ET was not effective in a 13 % and a 33.3 %, respectively.
CONCLUSIONS. Our patients outcome, reperfusion rates and mortality results are similar
to those published in other papers. The age, time to treatment, ICU stay and length of
mechanical ventilation show a higher value in the non-survival group. In the surviving
patients, successful reperfusion was higher than non-survival.
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DYNAMICS OF THE CONCENTRATION OF URIC ACID IN THE
CEREBROSPINAL FLUID AND DEATH IN CEREBRAL STROKE
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INTRODUCTION. Uric acid (UA) - the most important hydrophilic antioxidant of the
human body. It is known that intravenous administration of exogenous UA can extend twice
as ‘‘therapeutic window’’ for stroke thrombolysis.
OBJECTIVES. We study and compare the factors of death in intensive neuro patients
according to the presence/absence of reducing uric acid levels in the cerebrospinal fluid
during the acute period of cerebral stroke.
METHODS. In 626 adult ICU patients in the acute period of cerebral ischemic and haemorrhagic stroke, along with conventional clinical, instrumental and laboratory tests, the
samples of CSF and venous blood on the 1st, 3rd-5th, 7-10th day the onset of illness was
performed spectrophotometric determination of the concentration of adenine, guanine,
hypoxanthine, xanthine and UA, malondialdehyde (MDA). Calculated activity of xanthine
oxidase in the CSF and serum: total - as the ratio of the concentrations of uric acid and
hypoxanthine (XOsumm) start - as the ratio of the concentrations of xanthine and hypoxanthine (XO1), of course - as the ratio of the concentrations of uric acid and xanthine (XO2).
RESULTS. In patients with a reduction UA level in the CSF in the acute period of stroke
(54 % patients), significantly important factors contributing to death, were on the 1st day
XOsumm high levels (RR = 2.6, OR = 5), reduced XO2 (RR = 3.6, OR = 7.7) and high
XO1 (RR = 7.2, OR = 12.2) in the cerebrospinal fluid, as well as the UA (RR = 1.8,
OR = 5.1), xanthine (RR = 2.7, OR = 6.5), MDA (RR = 3.3, OR = 8.0) of serum. The
factors significantly contributing to the survival, were: identified in the 1 st day of stroke
increased activity in CSF XO2 (RR = 7.0, OR = 11.8), hyperglycemia (RR = 3.0,
OR = 5.0) and hyperadeninemia (RR = 2.7, OR = 5.1). In the absence of reducing uric
acid levels in the CSF in the acute period of stroke (46 % patients), any parameters, is
significantly associated with a fatal outcome, were not found. In patients with a reduction in
uric acid levels in the cerebrospinal fluid in the acute period of stroke, significantly
important clinical factors contributing to death, were: initial (on admission to ICU) tachypnea (RR = 4.5, OR = 8.0) and baseline depression of consciousness (RR = 3.9,
OR = 9.0), without reducing the level of uric acid in the CSF in the acute period of stroke background COPD (RR = 2.9, OR = 8.6), and the background of CHD (RR = 2.6,
OR = 5.0). Drugs, significantly ‘‘contributes to’’ death by reducing uric acid levels in the
CSF in the acute period of stroke, were osmodiuretics (RR = 2.3, OR = 4.5), haemostatics
(OR = 3.0, OR = 5.0). In the absence of reducing uric acid levels in the CSF in the acute
period of stroke significant influence of pharmacotherapy on death was absent.
CONCLUSIONS. Probably, in patients with a reduction in UA levels in the CSF in the first
7-10 days period of stroke osmodiuretics and hemostatics not want to use, and it is desirable
to maintain moderate hyperglycemia (6-10 mmol/L).

Non invasive ventilation: 0233–0244
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SEVERE CARDIOGENIC PULMONARY EDEMA TREATED BY NON-INVASIVE
VENTILATION: INCIDENCE AND IMPACT OF HYPERCAPNIA ON OUTCOME
D. Contou1, C. Fragnoli1, A. Cordoba-Izquierdo1, F. Boissier1, C. Brun-Buisson1,
A.W. Thille1,2,3
CHU Henri Mondor, Medical ICU, Créteil, France, 2CHU Poitiers, Medical ICU, Poitiers,
France, 3INSERM CIC-P 1402, Poitiers, France
INTRODUCTION. The impact of hypercapnia on prognosis in patients with cardiogenic
pulmonary edema (CPE) is poorly known.
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OBJECTIVES. To assess the incidence, causes and role of hypercapnia on outcome in
patients with severe CPE treated by non-invasive ventilation (NIV).
METHODS. Observational cohort study using data prospectively collected over a 3-year
period in a 24-bed medical ICU of a teaching hospital. After excluding patients with any
underlying respiratory disease and those with a do-not-intubate order, all patients treated by
NIV for CPE were included. Hypercapnia was defined as PaCO2 [ 45 mm Hg and severe
hypercapnia as PaCO2 [ 60 mm Hg. Failure of treatment was defined as need for intubation
or continuation of NIV longer than 48 h.
RESULTS. Among 112 patients receiving NIV for severe CPE, treatment failure occurred
in 31 patients (28 %) including 7 patients who needed intubation (6 %). At admission, 56
patients (50 %) had hypercapnia and 25 patients (22 %) had severe hypercapnia. After NIV
initiation, 26 % of the patients had persistent hypercapnia. Treatment failure was more
frequent in patients who had severe hypercapnia at admission or persistent hypercapnia
under NIV. After adjustment, severe hypercapnia at admission was the strongest variable
associated with treatment failure. Hypercapnic patients were older and more frequently
obese. Whereas they received a higher level of pressure-support they had lower tidal volume
and lower minute ventilation indicating more severe alveolar hypoventilation.
CONCLUSIONS. Fifty percent of the patients treated by NIV for severe CPE had
hypercapnia at admission. Hypercapnic patients were older, were more frequently obese and
had lower tidal volumes despite higher pressure-support levels. Treatment failure was more
frequent in patients who had severe hypercapnia at admission (PaCO2 [ 60 mm Hg) or
persistent hypercapnia under NIV (PaCO2 [ 45 mm Hg).
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HYPOXEMIC RESPIRATORY FAILURE
G. Carteaux1,2,3, T. Millán-Guilarte4, N. De Prost1,2,3, K. Razazi1,3, A.W. Thille5,
F. Schortgen1, L. Brochard6,7, C. Brun-Buisson1,2,8, A. Mekontso Dessap1,2,3
1

CHU Henri Mondor, Réanimation médicale, Créteil, France, 2UPEC - Université Paris Est
Créteil Val de Marne, Créteil, France, 3INSERM U955, Créteil, France, 4Hospital Quirón
Palmaplanas, Unidad de Cuidados Intensivos, Palma de Mallorca, Spain, 5CHU Poitiers,
Poitiers, France, 6St. Michael’s Hospital, Critical Care Department, Toronto, Canada,
7
University of Toronto, Keenan Research Centre and Interdepartmental Division of Critical
Care, Toronto, Canada, 8Inserm U657, Institut Pasteur, Pharmaco-épidémiologie et
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INTRODUCTION. There is strong evidence that high tidal volume has an impact on
morbidity and mortality [1, 2] in patients receiving invasive mechanical ventilation. During
noninvasive ventilation (NIV) for acute hypoxemic (non-hypercapnic) respiratory failure
(AHRF), the role of tidal volume has however never been investigated.
OBJECTIVES. To describe tidal volumes generated by patients under noninvasive pressure
support ventilation for AHRF and their potential relationship with outcome.
METHODS. During a 30 month period, respiratory parameters, including expiratory tidal
volume (Vte) from all NIV sessions of all consecutive patients with AHRF in our center
were prospectively collected. Ventilator settings were adjusted using a nurse-driven protocol
aiming at maintaining the tidal volume in a target range of 6-8 ml/kg. NIV failure was
defined as the need for intubation or occurrence of death in the ICU. Continuous data are
expressed as median [25th-75th percentiles].
RESULTS. Ninety three patients were included, among whom 30 had a cardiogenic pulmonary
edema (CPE) and 45 fulfilled the acute respiratory distress syndrome (ARDS) criteria (Berlin
definition). The PaO2/FiO2 ratio at first NIV session was 206 [136-275] mm Hg. Patients
underwent a median of 4 [2-9] NIV sessions for a total duration of NIV of 595 [340-1265] min.
NIV failed in 32 (34 %) patients. The mean pressure support level was not significantly different
between NIV success and failure (8.0 [7.2-9.0] cmH2O vs. 8.0 [7.0-8.2] cmH2O; p = 0.558).
Seventy three patients (78 %) had a mean Vte during NIV sessions above the 6-8 ml/kg target
range. Mean Vte was significantly higher in NIV failure group as compared to success (10.4 [8.911.8] ml/kg vs. 9.0 [7.9-10.8] ml/kg; p = 0.013). A subgroup analysis revealed that this difference
was mainly due to patients without CPE (see Figure 1). Forty nine patients (52 %) had a Vte
always above the 6-8 ml/kg target range, among whom 20 (21 %) had a Vte always above 10 ml/
kg. A Vte always above the 6-8 ml/kg target range was an independent risk factor for NIV failure.
CONCLUSIONS. Vte was higher than targeted values in the majority of patients receiving
NIV for AHRF despite a relatively low pressure support level. Higher Vte values were
associated with NIV failure, especially in ARDS patients.
REFERENCE(S). 1. The Acute Respiratory Distress Syndrome Network. (2000) Ventilation with lower tidal volumes as compared with traditional tidal volumes for acute lung
injury and the acute respiratory distress syndrome. N Engl J Med 342: 1301-1308. 2. Futier
E, Constantin JM, Paugam-Burtz C, Pascal J, Eurin M, Neuschwander A, Marret E,
Beaussier M, Gutton C, Lefrant JY, Allaouchiche B, Verzilli D, Leone M, De Jong A, Bazin
JE, Pereira B, Jaber S, (2013) A trial of intraoperative low-tidal-volume ventilation in
abdominal surgery. N Engl J Med 369: 428-437
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PREVALENCE AND FACTORS ASSOCIATED WITH LATE RESPIRATORY
FAILURE OF NONINVASIVE VENTILATION IN PATIENTS WITH CHRONIC
RESPIRATORY DISEASE
M. Fernandez1, A. Lopez1, J. Canovas1, S. Botias1, L. Capilla1, M. Alcazar1,
G. Quintanilla1, M.C. Lorente1, J.A. Soler1, A. Carrillo1
1
Hospital Morales Meseguer, ICU, Murcia, Spain
INTRODUCTION. Late respiratory failure (LRF) is defined as the presence of respiratory
deterioration after 48 h of noninvasive ventilation (NIV) start, pHa \ 7.35 with an increase
[15-20 % of PaCO2 with dyspnea or neurological impairment in patients who need NIV at
least 6 h per day.
OBJECTIVES. To analyze the prevalence, risk factors for development and evolution of
the LRF of NIV in patients with acute on chronic respiratory failure (ACRF that need noninvasive support.
METHODS. Prospective observational study of all patients with previous lung disease and
chronic respiratory failure worsened during a period of 15 years and initially treated successfully with NIV. Late failure is defined as a new episode of respiratory failure with
respiratory acidosis after 48 h of the initial success. Results are expressed as
mean ± standard deviation and percentages. Comparisons between variables using Student
T and Pearson Chi2. Multivariate analysis using logistic regression.
RESULTS. During the study period 885 ACRF received NIV with success. Of these 105
(11.9 %) presented LRF. 63.5 % were COPD, chronic asthma 3.8 %, 15.2 % obesity
hypoventilation syndrome, and 11.4 % other etiologies. 63.8 % were men and the age was
75 ± 9 years. Mean days of LRF was 7 ± 2 most frequently presenting at 7th day (20
cases, 17.1 %) and 8th day (19 cases, 18.1 %). At the moment of LRF, pH was 7.27 ± 0.03
and PaCO2 68 ± 10 By multivariate analysis, factors related to LRF were SAPS II (OR:
1.02, 95 % CI 1.01 to 1.04), do not intubate order (DNI) (OR: 2.44, 95 % CI:1.59 -3. 76)
and hours of NIV at first episode (OR: 1.02, 95 % CI: 1.01 to 1.02). 98 patients (93.3 %)
received NIV as treatment and 7 were directly intubated. In patients without DNI, those
treated with NIV 16 died (34.1 %) and 1 (14.3 %) was intubated (p:0.410).
CONCLUSIONS. The late respiratory failure in patients with chronic respiratory disease
initially treated successfully with NIV is common. Related factors are to present more
severity at the symptoms onset, do not intubation order and longer initial duration of NIV.
Mortality is very high especially in those who need NIV again.
REFERENCE(S). Moretti M, Cilione C, Tampieri A, Fracchia C, Marchioni A, Nava S.
Incidence and causes of non-invasive mechanical ventilation failure after initial success.
Thorax 2000, 55:819-825

0236
COMPARISON BETWEEN HIGH-FLOW DEVICES WITH ACTIVE OXYGEN
HUMIDIFICATION AND VENTILATION NOT INVASIVE IN HYPOXEMIC
RESPIRATORY FAILURE
J. Canovas1, A. Lopez1, M. Fernandez1, L. Capilla1, S. Botias1, M. Alcazar1, A. Esquinas1,
L. Casado1, G. Quintanilla1, A. Carrillo1
1
Hospital Morales Meseguer, ICU, Murcia, Spain
INTRODUCTION. The treatment of hypoxemic respiratory failure may be performed by
different devices. Although noninvasive ventilation (NIV) has been used in the initial stages,
systems of high flow oxygen with active humidification (HFOAH) are being used for the
same purpose and are better tolerated.
OBJECTIVES. Compare the effectiveness of treatment with HFOAH versus BiPAP mode
in the treatment of patients with hypoxemic acute respiratory failure (HARF) and comparing
complications depending on the device used.
METHODS. Case–control study matched for 4 variables (etiology of respiratory failure,
age ± 5 years, respiratory rate ± 3 and PaO2/FiO2 ± 20). Patients included were those
with respiratory rate [25 and PaO2/FiO2 \ 250. Technique failure was defined as the need
for endotracheal intubation or death during therapy. Patients receiving HFOAF could
receive NIV if they didn’t find improvement of hypoxemia. Results are expressed as
mean ± standard deviation and percentages. Comparisons between variables by Student T
and Pearson Chi2.
RESULTS. Over a period of 2 years, 50 patients with HARF treated with HFOAF were
matched with 50 patients treated with NIV in BiPAP mode. The mean age of both groups
was 64 ± 12 and 66 ± 13 (p:0.426) respectively, male predominated (74 % and 78 %,
p:0.815). The etiology was similar in both groups: 11 patients with cardiogenic acute lung
edema, 25 community-acquired pneumonia, nosocomial pneumonia 5 and 9 post-extubation
respiratory failure. Respiratory rate in both groups was 29 ± 3 and 30 ± 4 (p: 0.161) and
PaO2/FIO2 155 ± 44 and 145 ± 36 (p:0.216). At the therapies onset, PaO2/FiO2 in HFOAF
group was 170 ± 55 and 190 ± 50 in NIV group (p:0.060). Do not intubation order had
12 % and 10 % respectively (p: 1). The duration of support by HFOAF was 60 ± 30 h and
39 ± 35 in NIV group (p: 0.001). Of the 50 patients in HFOAF group, 15 patients required
NIV. The failure rate was 56 % (28 cases) and 34 % (17 cases), respectively (p: 0.044). The
device-related complications were more frequent in the NIV group (16 cases, 32 %) than in
HFOAF (8 cases, 16 %). The most frequent complication in the NIV group was the skin
injury (13 patients) and intolerance in HFOAF group (7 patients). Hospital mortality was
similar in both groups, 24 % and 22 % respectively.
CONCLUSIONS. Treatment with NIV in BiPAP mode was more effective than the therapy
with HFOAF in the treatment of hypoxemic respiratory failure. Nevertheless, we did not
found differences in hospital mortality.
REFERENCE(S). Englet H, Sztrymf B, Leroy C, Brun P, Dreyfuss D, Ricard JD.
Humidified High Flow Nasal Oxygen During Respiratory Failure in the Emergency
Department: Feasibility and Efficacy. Respir Care 2012, 57 (11):1873-1878.
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NON INVASIVE VENTILATION AND EARLY EXTUBATION IN CARDIAC
SURGICAL PATIENTS OVER 75 YEARS OLD

[Figure 1]

F. Ampatzidou1, M. Sileli1, C.-P. Koutsogiannidis2, A. Vlachou2, K. Diplaris2, A. Madesis2,
G. Drossos2
1
General Hospital ‘G. Papanikolaou’, Cardiac Surgery Intensive Care, Thessaloniki, Greece,
2
General Hospital ‘G. Papanikolaou’, Cardiac Surgery, Thessaloniki, Greece
INTRODUCTION. Concerns of safety in fast tracking decision in case of elderly cardiac
surgery patients are always exist. In selected cases with careful monitoring especially in
departments where staff is familiar with the application of non- invasive ventilation (NIV),
early extubation is feasible even in over-aged patients.
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OBJECTIVES. Purpose of our study was to investigate whether the capability of early
therapeutic NIV application, can contribute in expanding the fast tracking group including
the elderly population.
METHODS. From July 2012 to March 2014, 776 consecutive patients underwent cardiac
surgery. Among these, 407 patients (52.4 %) were extubated in B8 h (Fast track patients).
Fast tracking patients aged C75 were totally 57 (14 %) - Group A, while younger patients
were 350 (86 %) - Group B. Mean Euroscore II for group A was 3.04 ± 3.14 and for group B
1.42 ± 1.12. Mean ejection fraction was 55.71 ± 10.8 for group A and 55.75 ± 11.03 for
group B. Median cardiopulmonary bypass times were 91 min and 87 min for groups A and B
respectively. The following - prospectively collected - variables were compared between the 2
groups: mortality, postoperative respiratory complications managed by non invasive ventilation (NIV), incidence of Acute Kidney Injury (AKI), postoperative atrial fibrillation (POAF),
postoperative stroke and re-intubation rate. Chi square test was used for the statistical analysis.
RESULTS. There was 1 death in group A, while the mortality in group B was 0 %.
(p = 0.013). Patients of Group A had higher incidence of NIV application (21.1 vs. 7.4 %,
p = 0.01), AKI (19.3 vs. 9.4 %, p = 0.026), POAF (42.1 vs. 22.9 %, p = 0.002), stroke (1.8 vs.
0.3 %, p = 0.141) and re-intubation (1.8 vs. 0.9 %, p = 0.524) compared to those of Group B.
CONCLUSIONS. Fast -tracking patients aged C 75 had statistically significant higher
incidence of postoperative respiratory complications. NIV application was more common in
the elderly group contributing in reintubation avoidance. Incidence of postoperative AKI
and atrial fibrillation in fast-tracking elderly patients were higher (p = 0.026 and 0.002
respectively). Incidence of postoperative stroke and re-intubation rate had no statistical
significant difference between the 2 groups. Decision for fast tracking in patients aged C 75
is feasible with acceptable morbidity and mortality rates although these rates are higher
compared with younger patients.
REFERENCE(S). 1. Glossop A.J. Non-invasive ventilation for weaning, avoiding reintubation after extubation and in the postoperative period: a meta-analysis. Br. J. Anaesth.
(2012) 109 (3):305-314.

them as a washout period. Myocardial performance and changes were measured using
clinical and echocardiography parameters. We analyzed heart rate (HR), ejection fraction
(EF), the relationship between the filling pressures (E/E0 septal), pulmonary capillary
pressure (PCP), tidal carbon dioxide (EtCO2), tidal volume (TV) and oxygen saturation
(SpO2). Baseline parameters were compared with the same parameters after NIV. Statistically significant (p \ 0,05).
RESULTS. CPAP significantly decrease of HR (pre: 80,6 ± 11,2, post: 78,2 ± 11,4 bpm,
p = 0,004) and E/E0 septal (pre: 18,5 ± 11,6, post: 17,7 ± 13,2 bpm, p = 0,03) and
increased TV (pré: 5,05 ± 1,61; pós: 9,36 ± 5,50 L/min, p = 0,01). BiPAP significantly
decrease of HR (pre: 80 ± 11, post: 77 ± 10 bpm, p = 0,01), TV (pré: 5,05 ± 1,61; pós:
9,36 ± 5,50 L/min, p = 0,01) and EtCO2 (pre: 35 ± 3; post: 25 ± 7 mmHg, p = 0,05); no
significantly decrease of E/E0 septal (pre: 17,35 ± 13,2, post: 17,4 ± 12,2 bpm, p = 0,21)
and increased SpO2 (pre: 97 ± 1,5, post: 98 ± 1,4 %, p = 0,05). High intensity BiPAP (25/
10) decreased EtCO2 (pre: 35,4 ± 3,6, post: 27 ± 5,1 mmHg, p = 0,02) and increased PCP
(pre: 22,4 ± 10, post: 28,3 ± 13,1, p = 0,01), TV (pré: 5,16 ± 1,86; pós: 15,55 ± 4,84
L/min, p = 0,002) and SpO2 (pre: 96,7 ± 1,2, post: 98,7 ± 1,4 %, p = 0,01).
CONCLUSIONS. There preliminary results show reduces ventricular preload and that high
intensity increases PCP in patients with severe stable CHF.
REFERENCE(S). Ciampi Q, Villari B. Role of echocardiography in diagnosis and risk.
stratification in heart failure with left ventricular systolic dysfunction. Cardiovascular
Ultrasound. 2007; 5:34. Lang RM, Bierig M, Devereux RB, et al. Chamber Quantification
Writing Group; American Society of Echocardiography’s Guidelines and Standards Committee; European Association of Echocardiography. Recommendations for chamber
quantification: a report from the American Society of Echocardiography’s Guidelines and
Standards Committee and the Chamber Quantification Writing Group, developed in conjunction with the European Association of Echocardiography, a branch of the European
Society of Cardiology. J Am Soc Echocardiogr. 2005; 18: 1440-63.
GRANT ACKNOWLEDGMENT. PROEL hospitalar.
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DOES IMMEDIATE INTUBATION OR DELAYED INTUBATION AFTER
A NON-INVASIVE VENTILATION TRIAL IS MORE BENEFICIAL IN PATIENTS
DURING POSTEXTUBATION RESPIRATORY FAILURE AFTER ABDOMINAL
SURGERIES?

NONINVASIVE VENTILATION INSIDE THE CATH LAB CAN BE AN
EFFECTIVE AND SAFE ALTERNATIVE FOR PATIENTS WITH ACUTE
RESPIRATORY FAILURE
P. Verissimo1, K.T. Timenetsky1, E. Colucci1, L.H.G. Rodrigues1, D.M. May2, R.A. Caserta1
Hospital Israelita Albert Einstein, Critical Care, São Paulo, Brazil, 2Hospital Israelita
Albert Einstein, Anesthesiology, São Paulo, Brazil
INTRODUCTION. Noninvasive ventilation (NIV) used in several clinical conditions can
avoid endotracheal tube (ET) and invasive mechanical ventilation complications. NIV is
widely used in the intensive care unit (ICU), but in other hospital environments, such as in
cath labs, its use is limited, and the safeness of NIV in this environment is still unknown.
OBJECTIVES. Evaluate the safety of NIV use in the cath lab to avoid ET due to respiratory failure.
METHODS. A prospective study including patients submitted to surgical procedures in the
cath lab. We evaluated patients that used NIV due to the following reasons: acute respiratory
failure before or during the procedure, use of NIV during hospitalization and those patients
who might need sedation and had previous history of pulmonary complications. Patients
were ventilated with bilevel positive pressure ventilation (BiPap Vision Respironics)
through a total face mask with sufficient inspired oxygen fraction to maintain a pulse
oximeter above 95 %. The inspired and expired pressure levels were adjusted to maintain a
tidal volume of 6-8 ml/kg (predicted body weight). We evaluated the demographic data,
hospital admission diagnosis, ejection fraction (EF), type of procedure, NIV time, related
complications, NIV success rate, ET rate, ventilatory parameters, ICU and hospital length of
stay, and hospital mortality rate.
RESULTS. We evaluated 14 patients with NIV in the cath lab, 50 % (7) were male, mean
age of 78,5 (±13,1) years old, height of 165 (±9,6) cm, weight of 72,7 (±12,8) kg and BMI
of 26,9 (±4,6). The mean EF was 51 % (±15). The hospital admission diagnoses were heart
failure, acute coronary syndrome, arrhythmia, acute pulmonary edema, pulmonary hypertension, and chronic pulmonary thromboembolism. The following procedures were
performed: 6 percutaneous coronary interventions, 1 percutaneous aortic valvuloplasty, 1
ablation of atrial fibrillation, 1 implantation of cardiac pacemaker, 1 thrombolysis of pulmonary embolism, and 4 diagnostic cardiac catheterization. During the procedures there
were no respiratory complications, none of the patients needed ET. Only one patient presented hemorrhagic shock and lead to death. The reason and use for NIV (Table 1) and NIV
parameters, time and success, as well as ICU and hospital length of stay of each patient are
described in Table 2. Of the 14 patients, 8 required vasoactive drugs and 7 some level of
sedation.
CONCLUSIONS. The NIV use inside the cath lab seems to be effective and safe as an
alternative to ET, in well selected and monitorized patients.
REFERENCE(S). Garracino F et al. Journal of Cardiothoracic and Vascular Anesthesia,
2011, 25(06): 1109-1112. Ambrosino N et al. Eur Respir J 2008; 31: 874-886. Garracino F
et al. European Journal of Echocardiography (2010) 11, 554-556.
GRANT ACKNOWLEDGMENT. This research received no grant from any funding
agency in the public, commercial, or not-for-profit sectors.
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INTRODUCTION. Non-invasive ventilation (NIV) is a preferred treatment in the care of
patients with acute respiratory failure (ARF) however, the use of NIV followed by a delayed
intubation may increase the risk of death.
OBJECTIVES. In a prospective, randomized study, the effects of NIV on reintubation,
adverse events and thirty day mortality were compared in patients after gastrointestinal
tumor surgeries in the intensive care unit.
METHODS. From a total of 160 patients with a preoperative spirometric criteria of
FEV1 % (forced expiration volume in one second) above 75 % that were diagnosed with
ARF within 48 h after postextubation, a division into two groups to receive either immediate
intubation after the beginning of ARF (Group 1, n = 76) versus delayed intubation within
12 h and at least two episodes of NIV trial of 20 min and 2 h apart (Group 2, n = 77).
Bilevel positive airway pressure (BIPAP) was applied with expiratory positive airway
pressure (EPAP) of 4 cmH2O and inspiratory positive airway pressure (IPAP) of 8 cmH2O
in a spontaneous mode. The data collected include; heart rate, respiratory rate, tidal volume,
arterial blood gas values (pH, PaO2, PaCO2, HCO3) at baseline, 1 and 4 h after BIPAP. All
patients received a standard therapy protocol including diuretics and inhaled beta-agonists
and inhaled ipratropium bromide. Intravenous theophylline was not used in both groups. The
primary end-point was the duration of intensive care unit stay. Thirty day mortality and
adverse events (reintubation, pneumothorax, bronchospasm) were investigated.
RESULTS. There was no significant difference regarding demographic data and co-morbidities (p [ 0.05). Seven patients (9 %) in Group 2 required immediate reintubation during
NIV trial and were not included into the study. In comparison between groups, intensive
care unit stay was more prolonged in Group 1 in comparison to Group 2 (7.5 ± 2.4 day
versus 5.6 ± 1.2 day, p \ 0.001). In Group 1, 11 of 76 patients (14.5 %) and 4 of 77
patients (5.2 %) required reintubation (p = 0.054). No significant differences were observed
for mortality and adverse events (p [ 0.05).
CONCLUSION. The use of NIV followed by a delayed intubation in patients with COPD
after abdominal surgeries prolongs the intensive care unit stay however, no differences were
observed regarding mortality and adverse events.
REFERENCES. Girault C. et al. Noninvasive ventilation as a systematic extubation and
weaning technique in acute-on-chronic respiratory failure. A prospective randomized controlled study. Am J Respir Crit Care Med. 1999; 160: 86-92.
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ACUTE EFFECTS OF CPAP VS BIPAP LOW OR HIGH INTENSITY IN
PATIENTS WITH STABLE SEVERE CONGESTIVE HEART FAILURE
A.D.N.C. Nogueira1,2, I.T. Takakura Guedes3, L.S. Marinho1, R.D.S. Vasconcelos1,
R.P. Sales1,2, T.B. de Vasconcelos1, S.M.M. Pontes1, C.R.M. Rodrigues Sobrinho1,
M.A. Holanda1

Acute Pulmonary Edema-n(%)

9 (64.5)

Hypoxia-n (%)

4 (28.5)

Hypercapnic respiratory failure-n (%)

1 (7)

Elective use-n (%)

5 (35.5)

Emergency use-n (%)

9 (64.5)

[Reason and use of Noninvasive Ventilation]

1

Federal University of Ceara, Medical Sciences Department, Fortaleza, Brazil, 2Estácio
University Center of Ceara, Physiotherapy, Fortaleza, Brazil, 3Fortaleza University,
Cardiology, Fortaleza, Brazil
INTRODUCTION. The acute effects of noninvasive ventilation (NIV) by comparing
continuous positive airway pressure (CPAP) versus bilevel positive airway pressure (BiPAP) should be more investigated in patients with stable congestive heart failure (CHF).
OBJECTIVES. To analyze the acute effects of NIV on cardiac function and pulmonary
ventilation in patients with stable CHF.
METHODS. Prospective, intervention, randomized study. Patients: Seven patients (4 men
and 3 women) with stable chronic CHF with left ventricular ejection fraction (EF) B35 %;
mean age 54 ± 28,9 years. Interventions: CPAP (10 cmH2O), BiPAP (15/10 and
25/10 cmH2O) of inspiratory and expiratory pressures respectively, via facial mask. NIV
application lasted 20 min each, with periods of spontaneous breathing for 30 min between

IPAP (cmH2O)

19 ± 3.4

EPAP (cmH2O)

9. ± 0.9

FiO2 (%)

42.6 ± 13

NIV time (min)

121.8 ± 69

NIV Success- n (%)

13 (93)

ICU LOS (days)

1.1 ± 1.6

Hospital LOS (days)

19.6 ± 25.0

[NIV parameters and length of stay (LOS)]
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COMPARISON OF THE ALVEOLAR RECRUITING EFFECT BETWEEN
NON-INVASIVE MECHANICAL VENTILATION AND OPTIFLOW
G. Besch1, Y. Barrande1, B. Barrucand1, D. Ferreira1, E. Samain1, F. Stéphan2,
S. Pili-Floury1
1

CHRU de Besançon, Anesthesiology and Critical Care Medecine, Besançon, France,
Centre Chirurgical Marie Lannelongue, Intensive Care Unit, Le Plessis-Robinson, France
INTRODUCTION. Postoperative acute respiratory failure (PARF) is frequent after cardiac
and thoracic surgery. The main cause of hypoxemia is atelectasis. The alveolar recruiting
effect (ARE) of non-invasive mechanical ventilation (NIV) has already been well documented. NIV is often used as the first-line ventilatory support when postoperative PARF
occurs. Nasal high-flow therapy (HNF) delivered by the Optiflow system is considered as
an alternative to NIV but its ARE has never been studied.
OBJECTIVES. The AERATION study aimed to compare the ARE of NIV and HNF as
ventilatory support for postoperative PARF in cardiac and thoracic surgery.
METHODS. Single center prospective observational study conducted in our postoperative
Intensive Care Unit from May to July 2013. The AERATION study is an ancillary study of
the OPTIFLOW trial (ClinicalTrials.gov NCT01458444) approved by the local ethical
committee. All patients presenting an episode of PARF or at least one risk factor for PARF
(BMI [ 30 kg.m-2, LVEF \ 40 %) after elective cardiac or thoracic surgery were eligible.
HNF delivered by the Optiflow system (O group) or NIV delivered by the BiPAP Vision
system (N group) were randomly allocated. An ultrasound assessment (VsanTM, 3.8 MhZ,
GE Healthcare, Fairfield, CT, USA) of the aeration of 6 regions of each lung was performed
by 2 independent observers blinded to the treatment allocated just before the beginning of
the ventilatory support and after 1 h of NIV or HNF. Four ultrasound entities were
described: normal aeration, multiple abutting ultrasound lung ‘‘comets’’ issued from the
pleural line or a small subpleural consolidation, multiple irregularly spaced B-lines, consolidation. A reaeration score from (-5) to (+5) was calculated for each region based on the
evolution of the ultrasound aeration during the ventilatory support. The primary outcome
was the mean value of the reaeration score. The secondary outcome was the value of the
PaO2/FiO2 ratio after 1 h of NIV or HNF (P/FH1 ratio). Categorical variables are expressed
as number of patients (percentage) and continuous variables as mean ± SD. P \ 0.05 was
considered significant.
RESULTS. 12 and 8 patients was respectively included in the O group and in the N group
(respectively: age: 70 ± 11 vs 68 ± 10 year; male gender: 5 (50) vs 5 (62): BMI: 30 ± 3 vs
33 ± 6 kg.m-2; IGS2: 19 ± 7 vs 23 ± 4; PaO2/FiO2 ratio: 217 ± 74 vs 273 ± 75;
number of regions assessed: 11 ± 1 vs 11 ± 1). The reaeration score did not significantly
differ between the O group (1.4 ± 3.4) and the N group (3.6 ± 3.2) (p = 0.20). The value
of the P/FH1 ratio was significantly higher in the N group (P/FH1 ratio = 316 ± 73 vs
201 ± 54, p \ 0.01, respectively in the N group and in the O group).
CONCLUSIONS. The ARE of HNF delivered by the Optiflow system could be lower
than the ARE of NIV, but the difference did not reach the statistical significance in our
study.
2

INTRODUCTION. High flow nasal cannula (HFNC) is a variety of non-invasive respiratory support that provides respiratory assistance with a distending pressure. Its use is
extended in infants, but there is little evidence in adults.
OBJECTIVE. Analyze, in an adult medical intensive care unit (MICU), the use of HFNC
for the management of acute respiratory failure (ARF).
METHODS. Descriptive and retrospective study of adult patients admitted, during 2012, to
the MICU of a tertiary hospital and treated with HFNC. Demographic data, cause of ARF,
previous respiratory support, MICU mortality, highest FiO2 and flow administrated, length
of treatment, complications and need for sedation were recovered. We considered treatment
failure when it was necessary to change to others forms of mechanical ventilation, invasive
(IMV) or non-invasive. We analyzed vital signs, clinical characteristics and gasometric
parameters before the start of HFNC therapy and for the first 24 h after its initiation.
Statistical analysis was performed with SPSS 15.
RESULTS. 34 patients were included, 23 men and 11 women with mean age of
55.7 ± 15.2 years. APACHE II score was 16.8 ± 7.3 points. Diagnosis on admission: acute
respiratory failure (62 %), sepsis (18 %), heart disease (6 %), others (14 %). The most
common cause of ARF that made necessary the use of HFNC was pneumonia (47 %) followed by acute respiratory distress syndrome (20 %) and pleural effusion (14 %). 11 patients
(32 %) had received IMV before HFNC therapy. Highest FiO2 applied was 0.74 ± 0.15 with
a maximum flow of 40.8 ± 7.4 lpm. The median length of treatment was 76 h (range 10-384).
4 patients had minor complications, but they did not carry treatment suspension. Sedation
during the use of HFNC was required in 4 patients. In 70 % of patients clinical improvement
was achieved in the first hours. Twenty-four hours after treatment initiation, breathing rate
decreased 4.6 rpm [IC95 (1.4-7.8) p = 0.005], heart rate decreased 7 bpm [IC95 (1.05-13.2
p = 0.02], oxygen saturation increased 2.8 [IC95 (4-1.3) p \ 0.001] and pH increased 0.02
[IC95 (0.03-0.005) p = 0.011]. There were no statistical significant differences among the
other parameters studied (PaFIO2, HCO3, PCO2 and blood pressure). Treatment failure was
found in 32 % of patients, and 10 required IMV. MICU mortality was 20 %, been the most
frequent causes of death the withdrawal of life support and refectory hypoxemia. The RR of
death in patients with HFCN failure was 4.4 (IC 15.5-1.5).
CONCLUSIONS. HFNC is an alternative for non-invasive mechanical ventilation that can
effectively be used to treat patients with acute respiratory failure. This system is safe and
well tolerated in adults with acute respiratory failure of different etiologies. Clinical
improvement is found in the first hours without serious complications and without the need
for sedation.
REFERENCE(S). Ward JJ.High-flow oxygen administration by nasal cannula for adult and
perinatal patients. Respir Care. 2013
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PRACTICE OF NONINVASIVE MECHANICAL VENTILATION IN A NEW
TUNISIAN INTENSIVE CARE UNIT
H.G. Ben Ghezala1, A. Hamdouni2
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EFFECTIVENESS OF NONINVASIVE VENTILATION IN THE PREVENTION
OF POST-EXTUBATION RESPIRATORY FAILURE
J. Canovas1, A. Lopez1, M. Fernandez1, L. Capilla1, S. Botias1, M. Alcazar1, A. Ramos1,
C. Lola1, A. Carrillo1, M.A. Fernandez1
1
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INTRODUCTION. Noninvasive ventilation (NIV) has been used as prevention for postextubation respiratory failure in patients at high risk.
OBJECTIVES. Primary objective: To examine the effectiveness of use of non-invasive
ventilation (NIV) to prevent post-extubation respiratory failure in patients at high risk. The
secondary objective is to analyze the risk factors associated with failure of NIV.
METHODS. Prospective, during 5 years, about patients admitted to the ICU with
mechanical ventilation more than 48 h and who met criteria for extubation, but at risk for
developing post- extubation respiratory failure: presence of chronic respiratory disease and
hypercapnia during T test. After extubation NIV was initiated by facial mask, keeping it at
least 24 h. Success of NIV is defined as avoidance of intubation and be discharged alive to
the ward. Results are expressed as mean ± standard deviation, median interquartile range
(IQR) and percentages. Comparisons between variables were made using Student T and
Pearson Chi2.
RESULTS. 100 patients were analyzed, 63 % men, 71 ± 11 years old. The previous lung
involvement was COPD (55 %), bronchiectasis (8 %), restrictive lung disease (22 %),
chronic asthma (5 %) and heart disease (10 %). 19 patients showed muscle weakness of
critical patient polyneuropathy. The prior invasive ventilation time was 6 days median
(IQR:3- 10). At the time of extubation respiratory rate was 26 ± 5, pH: 7.35 ± 0.03,
PaCO2: 49 ± 4 and PaO2/FiO2 200 ± 34. Nine patients had tracheotomy when they were
decannulated. All patients received NIV in BiPAP mode (IPAP: 14 ± 1 and EPAP: 6 ± 1).
The duration of NIV was a median of 24 h (IQR:24 -44). 20 patients had complications, the
most common, skin injury (15 %). Success was achieved in 89 patients and hospital survival
was 87 %. Related factors of NIV failure were the presence of polyneuropathy of the
critically ill patient (31.6 and 6.2 % with and without muscle weakness respectively,
p:0.006), complications related with NIV (40 and 3.8 % with and without complications,
p \ 0.001), previous tracheostomy (44.4 and 7.7 %, p:0.008), respiratory rate at the start of
NIV (32 ± 5 failures and 25 ± 4 success, p \ 0.001) and PaO2/FiO2 at NIV start
(160 ± 37 in the failing and 212 ± 42 in the success group; p \ 0.001).
CONCLUSIONS. NIV can be used as a measure to avoid the presentation of post- extubation respiratory failure in patients with prior cardiopulmonary disease. Knowledge of risk
factors should help in proper selection of patients.
REFERENCE(S). Ferrer M, Sellares J, Valencia M, et al. Non- invasive ventilation after
extubation in hypercapnic patients with chronic respiratory disorder: randomized controlled
trial. Lancet 2009; 374:1082-8

Faculty of Medicine of Tunis, Intensive Care Unit, Zaghouan, Tunisia, 2Faculty of
Medicine of Tunis, Zaghouan, Tunisia
INTRODUCTION. In the last 20 years, non-invasive ventilation (NIV) was a revolution in
the management of patients with acute respiratory failure in intensive care. The consensus
conference of the French intensive care society had recommended in 2006 the practice of
NIV in COPD, in the case of cardiogenic pulmonary edema and immunocompromised
patients with acute respiratory failure. This conference included also the means required for
the initiation of NIV, its success criteria and its complications.
OBJECTIVE. After the opening of a new teaching intensive care unit (ICU) in Zaghouan
hospital in Tunisia, we introduced for the first time noninvasive ventilation. That is why we
wanted to evaluate the use of the NIV in our unit: its indications, its parameters and settings
and its complications.
METHODS. Single-center retrospective study that included between 1 January 2012 and 30
June 2013, all patients admitted to the ICU for acute respiratory failure and who had NIV.
Anamnestic characteristics, primary diagnosis, time to initiation and duration of NIV were
noted. The blood gas data before and after NIV and the outcome of patients were also
collected.
RESULTS. 84 patients were enrolled and received this mode of ventilation. The average
age was 67 years. The noninvasive ventilation was used for pre-oxygenation before
intubation in 23 % of cases. The other indications were hypoxemic acute respiratory
failure (12 %), cardiogenic pulmonary edema (22 %), acute exacerbation of chronic
obstructive pulmonary disease (19 %), severe asthma (4 %), postoperative (4 %), prevention of post- extubation respiratory failure (15 %) and neuromuscular disease for one
patient. The face mask was the only patient interface mask used in our patients to perform
noninvasive ventilation. The most frequent mode used was bi-level positive airway
pressure (BIPAP).
Medical treatment was administered for every patient according to the cause of respiratory
failure. The efficacy of the ventilation mode was tested on the evolution of clinical and
blood gas parameters. 70 % of patients included in the study had a good outcome.
Complications of NIV were facial erythema (40 %), dry mouth (12 %), the nasal pain
(11 %) and gastric distension (12 %). Eight patients (9 %) were intubated and were discharged from hospital. Eleven patients (13 %) were intubated and ventilated and died.
CONCLUSION. The use of noninvasive ventilation in the management of acute respiratory
failure is a major revolution. Our study showed that since its introduction its use in
resuscitation is becoming wider with excellent results. Specific team training and protocols
still to be implemented in order to improve the management of our patients.

Ethics in the ICU I: 0245–0258
0245
LIFE SUPPORT TREATMENTS (LST) LIMITATION AT ICU ADMISSION:
RESULTS OF A NATIONAL MULTICENTER SURVEY
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EXPERIENCE WITH HIGH FLOW NASAL CANNULA IN AN ADULT
INTENSIVE CARE UNIT
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Manresa, Spain, 3Hospital Sant Joan de Déu, Epidemiology Department, Manresa, Spain,
4
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OBJECTIVE. To determine the incidence and profile of patients with LST limitation at
admission (patients’ characteristics, LST limited and the criteria used, factors associated
with LST limitation) and their outcome.
METHODS. Prospective observational multicenter survey. Ethical approval was obtained.
We included all patients admitted at 39 Spanish ICUs along May and June 2011. We
recorded demographics and clinical variables (diagnosis for ICU admission, severity scores,
Knauss at admission, Sabadell Score at ICU discharge), reasons to decide LST limitation,
and ICU and hospital survival. The statistical analyses include logistic regression models.
RESULTS. We studied 3.042 patients of mean age 62.5 years (64 % men). ICU mortality
was 12.2 % and hospital mortality was 16.4 %. Of them, 238 (7.8 %) patients already have
limitation of some LST at ICU admission, that were most commonly related to: severe
chronic disease (60.1 %), previous functional limitation (46.2 %) and age (37,8 %).
In these patients, the incidence of withholding LST were: CPR (91.5 %), dialysis (86.8 %),
and intubation (54.8 %), vasopressor drugs (30,7 %), non-invasive ventilation (26,4 %) and
transfusions (23,8 %). The withdrawal of LST was rare in any supports being the most
removed intubation (9,1 %).
Patients’ variables associated with limitation of some LST at ICU admission in bivariate
analysis were: female sex (OR = 1.4), worsening of chronic disease (OR = 5.5), coma or
encephalopathy (OR = 4.4), SAPS III/APACHE II (OR = 1.04), and prior functional
Knauss class B (OR = 5.2) or C-D (OR = 19.8).
Hospitals’ variables associated with admission of patients with LST limitations were: public
ownership (OR = 1.98), lack of step-down units (OR = 1.89), restrictive criteria for ICU
admission (OR = 1.57), lack of LST limitation guideline (OR = 1.35), and unable to
provide LST outside ICU (OR = 1.46).
Patients with limitation of some LST at admission in ICU had higher ICU mortality (44.5 %
vs. 9.4 %: p \ 0.001), more frequently a Sabadell Score 2 (poor prognosis in the short term)
(29.8 % vs. 6.5 %; p \ 0.001) and higher hospital mortality (59.2 % vs. 12.7 %;
p \ 0.001).
CONCLUSIONS. LST limitation at admission in ICU is a widespread reality, being the
previous functional limitation, previous chronic diseases and age the most commonly criteria for decision. Despite the higher ICU and hospital mortality, these patients still get
survival.
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A FOUR-YEAR PROSPECTIVE AUDIT OF END OF LIFE PRACTICES IN AN
INDIAN CANCER HOSPITAL ICU
S.N. Myatra1, J.V. Divatia1
1

Tata Memorial Hospital, Mumbai, India
INTRODUCTION. There are wide variations in limitation and withdrawal of life-support
practices in ICUs across the world. Little information is available from Indian ICUs.1,2 Our
ICU is a 35-bed ICU-HDU of a tertiary cancer referral centre in Mumbai, India, where endof-life care (EOLC) practices may be different from that reported in general ICUs.
OBJECTIVES. This study was performed to audit EOLC decisions and practices over a
4-year period in an ICU of a cancer centre in India.
METHODS. Between January 1, 2008 and December 31, 2011, 440 patients underwent
some form of EOLC in the ICU. ICU staff notified investigators whenever an EOL decision
was made. We recorded demographic details, documentation of the EOL care process in the
case notes, and interviewed ICU staff to determine the EOLC processes involved.
RESULTS. 270 patients (61 %) were male and 170 (39 %) females. Mean age was
48.9 ± 15.5 years. Admission APACHE II score was 17.9 ± 7.8, which increased to
27.0 ± 8.1 on the day of EOLC decision. 38 % patients had metastatic cancer. Main reasons
for initiating EOL care were refractory acute illness in 55 %, advanced cancer in 39 %,
brain death in 4.5 %, end-stage medical disease 1.1 %. Lack of finances was an additional
reason for EOLC in 13 %. EOL discussions were initiated by the family in 4.3 %, and by the
ICU medical team in 95.7 % patients. The ICU consultant was involved in all discussions
with the family, the primary consultants in 95 % and primary team residents in 88 %.
Nurses were involved in only 8.2 % discussions. Agreement on EOLC was reached after 1
discussion in 84.1 %, 2 discussions in 10.7 %, 3 discussions in 4.8 % of cases and four
discussions were required in 2 patients. Documentation of the EOL care process was not
done in 36.1 % cases. Withholding of life support (WH) was practised in 328 patients
(74.5 %) and Withdrawal of life support (WD) in 112 patients (25.5 %). Intubation was
withheld in 8.4 % patients, CPR in 70.2 %, inotropes in 29.1 % and dialysis in 8.4 %., while
mechanical ventilation was not given or not escalated in 27.7 %. Regarding WD, only 3
patients (0.7 %) were extubated and the ventilator withdrawn in another 13 patients (3 %).
Inotropes were withdrawn in 77 patients (17.5 %) and FiO2 reduced to 0.21 in 22 %
patients. Dialysis was withdrawn in 5 patients (1.1 %), whereas enteral feeds and intravenous fluids were not withdrawn. All patients received opioid infusions during WH/WD.
Family members were present by the bedside in 69.5 % cases. Religious practices (mostly
pictures) at the bedside were in 59 % patients.
CONCLUSIONS. WH is preferred over WD. Documentation of the EOL process does not
occur in a significant proportion of cases. Nurses are rarely involved in the EOLC decision
making process. Cultural and legal issues may be barriers to good EOLC in our ICU, and
perhaps in India.
REFERENCE(S). 1. Intensive Care Med. 2009 Oct;35(10):1713-9. 2. Crit Care Med. 2005
Jun;33(6):1272-5

requests by relatives to end life sustaining treatment, and local and personal acceptance of
euthanasia interrelate, and relate to attitudes towards end-of-life decisions.
METHODS. A ten-question web-based questionnaire among European intensive care
physicians. Results were analyzed using cross tabulation and Chi square tests.
RESULTS. Data from a total of 286 respondents from 13 European countries were included
in the analysis. On the question whether in appropriate cases a switch between life sustaining therapy and comfort care was made (end-of-life decision), 266 respondents indicated
they did so, 1 indicated never to do this and 19 did not answer this question. Most
respondents indicated they discussed these decisions with relatives (93 %). All Belgian and
Swiss critical care physicians reported to be confronted with more than two annual requests
by relatives to end life-sustaining treatment, in Dutch respondents this was 85 %. This
percentage was lower in the other countries (17 to 77 %). Most physicians did not consider
these requests a valid contributing reason for making such decisions (82 %). Attitudes
towards euthanasia significantly differed between nationalities with universal acceptance in
the respondents from the Netherlands and Belgium, to less than half of respondents in other
countries. 25 Critical care physicians did not answer this question. Religious physicians
showed less acceptance (38 %) than their non-religious colleagues (67 %).
CONCLUSIONS. Although end-of-life decisions were almost universally accepted in our
sample, attitudes towards euthanasia and frequency of relatives’ wishes to end treatment
differ within Europe. Requests to end life-sustaining treatment were more frequently
encountered in countries that legalized euthanasia or assisted suicide. Although physicians
generally indicate not to incorporate wishes of the relatives in their decision process, they
themselves are also part of a regional social context that differs in attitude to medico-ethical
issues like euthanasia.
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ATTITUDES OF PHYSICIANS TOWARD WITHHOLDING AND WITHDRAWAL
OF LIFE-SUSTAINING TREATMENTS IN ASIAN INTENSIVE CARE UNITS
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INTRODUCTION. Asia has diverse socioeconomic conditions, cultures, and religions that
may impact on decision making for the dying. Little data exist on end-of-life care in Asian
intensive care units (ICUs).
OBJECTIVES. We aimed to describe physicians’ attitudes toward withholding and withdrawal of life-sustaining treatments in end-of-life care, and to evaluate factors associated
with observed attitudes.
METHODS. We conducted a questionnaire survey of physicians who manage patients in
ICUs in 16 Asian countries/regions.
RESULTS. In all, 1465 physicians (response rate 51.0 %) from 466 ICUs (response rate
58.5 %) completed the survey. For patients with no real chance of recovering a meaningful
life, 70.2 % of respondents almost always/often withheld life-sustaining treatments, 20.7 %
withdrew life-sustaining treatments, and 2.5 % actively shortened the dying process with
drugs. Attitudes varied depending on the specific life-sustaining treatment. In severe hypoxic-ischemic encephalopathy post-cardiac arrest, 82.0 % (range between countries 48.4100 %) would implement do-not-resuscitate orders, but 53.8 % (range 6.1-87.2 %) would
maintain mechanical ventilation and start antibiotics and vasopressors if required. On
multivariable analysis, non-implementation of do-not-resuscitate orders was independently
associated with country/region, low/middle income economies, respondents who did not
value families/surrogates’ requests (22.1 %), respondents who were uncomfortable discussing end-of-life care with families/surrogates (56.1 %), respondents without religion
(39.2 %), and greater perceived legal risk (28.7 %).
CONCLUSIONS. While physicians in Asian ICUs were less likely to limit life-sustaining
treatments than their Western counterparts from similar surveys, attitudes and practice
varied widely across countries. A thorough understanding of each country/region’s culture,
its physicians’ perspectives, and its ethico-legal framework is required to improve end-oflife care.

0249
0247
INTENSIVE CARE PHYSICIANS’ ATTITUDES TOWARDS END-OF-LIFE
DECISIONS: A EUROPEAN SURVEY
A.J. Nieuwenhof1, A.R.J. Girbes2
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INTRODUCTION. The decision to withhold or withdraw life support in an end-of-life
situation is probably influenced by social factors like relatives’ attitudes. Euthanasia has
been legalized in the Netherlands and in Belgium. Except for Switzerland, where assisted
suicide is legal, active measures to end life are illegal in all other European countries.
Although euthanasia plays no significant role in the dying process of patients in the intensive
care, public opinion and legislation on this issue are likely to influence opinions on end-oflife decisions of relatives and physicians.
OBJECTIVES. To evaluate differences in attitudes surrounding end-of-life decisions and
euthanasia between European countries; specifically whether regional differences in

LIVE SUPPORT THERAPY LIMITATION PRACTICES IN SPAIN
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J. Twose15, P. López15, M. Bodı́1,2,3, cDCD Study Group
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Barcelona, Spain, 15Organització Catalana de Trasplantaments i Teixits, Barcelona, Spain
INTRODUCTION. Live support therapy limitation (LSTL) is a common practice in ICU.
The extent and type of LSTL may vary depending on the geographical location and cultural
patterns and has changed over the years.
2
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OBJECTIVES. To describe the LSTL practices in Catalonia and to define the profile of
patients in whom LSTL is applied.
METHODS. Prospective, multicentre, observational, 4-months study of all adult patients
who died and/or underwent LSTL in the ICUs of 11 hospitals of Catalonia. Patient’s
characteristics as well as the timing, cause, type and outcome of the first (F-LSTL) and last
or definitive (D-LSTL-the one that preceded patient’s death) LSTL actions were prospectively recorded.
RESULTS. A total of 3315 patients were admitted during March-June 2013 in the participating centres with a global mortality rate of 9.3 % (n = 309). 326 (9.8 %) patients
underwent LSTL (63.7 % male; 71.1 ± 12.8 years old (y/o); APACHEII 21.9 ± 7.3;
71.8 % Medical, and 15.9 % neurocritical). F and D-LSTL actions were taken 5.2 ± 9.9
and 6.8 ± 11.6 days after admission respectively, mostly due to admission diagnosis
(56.7 % and 70.6 %), therapy futility (58.3 % and 73.8 %) and comorbidity (48.2 and
52.8 %).
Withholding measures (71.0 %) was the most common form of F-LTSL followed by
withdrawing (23 %), do not resuscitate orders (DNR - 4 %-) and conditioned intensive
therapy (2 %). Contrarily, treatment withdrawal was the most common form of D-LSTL
(57.7 %) followed by withholding (41.4 %) and DNR (0.9 %). A wide variability in LTSL
practices was observed among centres. Sedation and/or analgesia was provided in 84 % of
patients in whom ventilatory and/or vasoactive support was withdrawn.
A total of 215 (65.9 %) patients died after LSTL (D-LSTL) (61 % male; 70.3 ± 12.8 y/o;
APACHEII 23.2 ± 7.4; 71.3 % Medical, 18.1 % neurocritical) Time to death after D-LSTL
initiation was significantly shorter after treatment withdrawal (n = 124) (197.5 min (25-75
ICR 52.5-685) compared to those in whom treatment withholding was applied (n = 89)
(1425 (25-75 ICR 386-3405)(p \ 0.05).
111 patients (34.0 %) who underwent LSTL survived ICU and 79 (24.2 %) of them were
alive at hospital discharge. Survivors were older (73.6 ± 12.7), less severely ill at admission
(APACHEII 18.6 ± 6.1) and underwent LSTL 2 days earlier (4.5 ± 8.6 days) than those
who died after LSTL (p \ 0.05). Treatment withholding was the most common form of
LSTL in survivors (93.7 %) when compared with D-LSTL (41.4 %) (p \ 0.05).
CONCLUSIONS. LTSL is a frequent practice in the ICU, with a wide variability in the
magnitude and form of its application. One out of four patients undergoing LSTL survives
hospital stay. Time to death is shorter in patients in whom measures are withdrawn than in
those who undergo withholding.
GRANT ACKNOWLEDGMENT. Mutua Madrileña: PV13063S.
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challenge is to determine applicability, i.e. by matching an ICU patient’s present condition
to the medical situation specified in the AD.
OBJECTIVES. To prospectively explore how ICU physicians and patient proxies assess
applicability and relevance of ADs.
METHODS. Prospective observational patient-based study in 4 multidisciplinary ICUs of a
German university hospital. Patients were included if they stayed [48 h, were mentally
incompetent and had a written AD. Treating physicians and main relatives were questioned
on the day of patient inclusion. The study was IRB approved.
RESULTS. Fifty patients and 19 main relatives were included; 36 (72 %) patients were
male, 29 were mechanically ventilated, 21 had therapy limitations, 23 died in the ICU.
Relatives claimed very good knowledge of patient wishes; 13 relatives (68 %) were spouses.
43 consultant intensivists and 45 residents participated. Consultants were older and had
much experience with AD, while residents were younger and were less experienced. 78 %
of AD were standard forms. 25 (59 %) consultants, 17 (37 %) residents but only 2 (13 %)
relatives thought that AD were intended for the current ICU setting.
28 % of consultants, 37 % of residents and 46 % of relatives who answered judged AD to
be applicable; 19, 26 and 23 %, respectively, were unsure. Direct comparison between
physicians’ and proxies’ answers was possible in 13 cases and showed no significant difference. Most consultants and residents who did not consider the AD applicable at the
present time expected it to become applicable within the next 6 months (88 % and 84 %,
respectively).
On a Likert scale (0 = not at all - 5 = very much), proxies rated AD as very helpful
(median 5, [IQR 4, 5]), more so than consultants (3 [2, 5]) or residents (4 [2, 5]). Proxies
judged that AD should be interpreted quite literally according to patients’ wording (median
4 [3, 5]), more so than consultants (median 3, [2, 5]) or residents (median 4, [2.25, 5]); the
difference between physicians (median 3 [1, 4]) and relatives (5 [3, 5]) became significant
(p = 0.018, N = 17). After one month, 11 relatives were asked if patient wishes had been
fully implemented; 8 agreed fully but 3 agreed only partially; reasons given were delayed
implementation or doubtful applicability.
CONCLUSION. In this small study, physicians and proxies made similar judgments about
the applicability of ADs in the ICU. However, proxy follow-up suggests that doubts remain
concerning the interpretation of patients’ wishes.
REFERENCE(S). (1) Hartog et al. J Crit Care 2014, 29(1):128-133.
GRANT ACKNOWLEDGMENT. Partially funded by the German Ministry for Education
and Research and the Interdisciplinary Center for Clinical Research of the Jena University
Hospital.
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INTRODUCTION. Decision-making in ICU put strains on intensivists when no information on the patients’ desires is available. Advance care planning through advance directives
(AD) or the health care surrogate decision maker (HCS) may help caregivers to respect the
patients’ autonomy whenever their competence is affected.
OBJECTIVES. To investigate patients’ and relatives’ knowledge, interests and discussion
about AD and HCS.
METHODS. Patients planned for major cardiovascular surgery and their relatives were met
before or after surgery and interviewed separately according to a questionnaire.
RESULTS. Of 405 eligible patients, 361(89 %) patients, 256(71 %) with relatives and
105(29 %) without relatives answered the interview. Patients: male: 256(71 %); age(mean ± SD):68 ± 15 years. Relatives: male: 70(27 %); age(mean ± SD):56 ± 18 years;
life partner: 152(59), children: 69(27), siblings: 16(6), other: 19(8).
Of the 361 patients, 54(15 %) had heard about AD and 12(3 %) about HCS. 9(4 %) patients
had AD, 6(3 %) a HCS. 118(33 %) were interested in AD for themselves, 126(35 %) in
HCS, whereas 255(71 %) considered that AD were useful and 267(74 %) that the HCS was
useful.
67(26 %) relatives had heard about AD and 37(14 %) about HCS. AD and HCS were
thought useful by 208(81 %) and 205(80 %) relatives respectively. 108(42 %) said the
patient would be interested in AD, 100(39 %) in HCS.
125(35 %) patients thought the primary care physician should initiate discussions on these
subjects, 44(12 %) themselves, 99(27 %) their relatives and 88(24 %) other (5(1 %) missing
data). 126(35 %) would have liked to discuss these subjects with their physician and
91(25 %) thought easier to speak about such subjects with their relatives after the interview.
134(52 %) relatives thought the primary care physicians should initiate discussions on these
subjects, 21(8 %) themselves, 12(5 %) the patient, 52(20 %) another relative and 37(14 %)
other. 53(21 %) would have liked the physician to discuss these subjects with the patient and
83(32 %) thought easier to speak about such subjects with their relatives after the interview.
CONCLUSIONS. Few patients and relatives had heard about AD or HCS and very few
patients had some, even when scheduled for surgery. More relatives than patients had heard
about AD and HCS, said they were useful and thought the patient would have an interest in
them. Up to 81 % thought AD and the HCS useful, however patients’ rated interest to
possess AD or a HCS was not higher than 39 %. Physicians are thought by the majority to
be the best person to initiate discussion about advance care planning. Further detailed
analyses and comparison with what physicians think are awaited.
GRANT ACKNOWLEDGMENT. This study is sustained by the FNRS (CR31I3_127135/1).

Graduate School of Nursing Midwifery and Health, Wellington Regional Hospital,
Wellington, New Zealand, 2Capital and Coast District Health Board, ICU, Wellington, New
Zealand, 3Faculty of Health Science, University of Southampton, Southampton, United
Kingdom
INTRODUCTION. Death in intensive care is often resultant from planned treatment
withdrawal when further intervention is considered futile.1 With only a minority of patients
able to contribute to decisions about treatment withdrawal, families become proxy decision
makers in intensive care placing complex demands on family members.2 Understanding
family experience and need during end of life care can inform the type of information and
support offered. This is important as the quality of bereavement care impacts on health
outcomes for bereaved family members.3
OBJECTIVES. This study explored the perceived experiences of family members during
end of life in intensive care.
METHODS. This interpretive phenomenological study undertook face-to-face interviews with
family members bereaved in the previous year from a single hospital site. Bereaved family
members were identified retrospectively through case note review and screened for inclusion.
Interviews were digitally recorded and transcribed. Data analysis drew on phenomenological
reduction. Ethical approval was given by NHS National Research Ethics Service.
RESULTS. 21 family members were interviewed. The mean duration of interviews was
51 min (range 28 - 86). In the interviews, bereaved family members spoke about the
person’s life and death and how they made sense of end of these events. Key themes
included: ‘Older people die’; ‘Independence is paramount’; ‘Freedom from suffering’; ‘Life
and death is dignified’; ‘Maintaining a relationship with the person’ and ‘The identity of the
person’. Families in this study used cognitive processing to make sense of the person’s life
and death in intensive care. This approach was used in combination with emotional processing strategies in order to understand the transition of care to end of life and find ‘benefit’
in the person’s life as death approached in intensive care unit.
CONCLUSIONS. This study identifies how bereaved family members make sense of end
of life by aligning situating meaning of dying in intensive care to personal world views,
beliefs and values. Understanding the cognitive and emotional processing used by families
and key issues held by families as important in making sense of the death in intensive care
can help staff identify family centered priorities in care at end of life.
REFERENCE(S). 1. Intensive Care National Audit and Research Centre. 2010. CMP Case
Mix and Outcome. Summary Statistics. 2. Kentish-Barnes N, Lemiale V, Chaize M, Pochard
F, Azoulay E. 2009. Assessing burden in families of critical care patients. Critical Care
Medicine 37, 10 (Suppl.): S448-S456. 3. Scheunemann LP1, McDevitt M, Carson SS,
Hanson LC. (2011). Randomized, controlled trials of interventions to improve communication in intensive care: a systematic review. Chest, 139(3):543-54.
GRANT ACKNOWLEDGMENT. This study was funded as part of a National Institute of
Health Research Clinical Lectureship Award (UK).
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APPLICABILITY OF ADVANCE DIRECTIVES IN THE ICU - A PROSPECTIVE
STUDY OF PHYSICIANS’ AND PROXIES’ ASSESSMENTS
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Jena University Hospital, Anesthesiology and Intensive Care, Jena, Germany, 2Center for
Sepsis Control and Care, Jena University Hospital, Jena, Germany, 3Jena University
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INTRODUCTION. Advance directives (AD) are difficult to interpret in the ICU; retrospective analyses suggest they may have only limited impact on clinical practice (1). The

Unidade de Cuidados Intensivos Polivalente, Hospital de Santo António - Centro
Hospitalar do Porto, Porto, Portugal
INTRODUCTION. Medical Emergency Teams (MET) have as primary goal the early
identification and prompt intervention in situations of clinical deterioration in order to
prevent cardiac arrests and improve hospital outcome. Nevertheless, questions regarding
end-of-life care are frequently raised during MET activation, namely withholding therapy
including cardio-pulmonary resuscitation (do not resuscitate - DNR order).
OBJECTIVES. To evaluate the role of the MET in the placement of end-of-life decisions.
METHODS. We conducted a retrospective cohort study at a university, tertiary care hospital evaluating MET activation episodes from 1st January 2011 to 31rd December 2013

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
(3 years). All patients with a DNR order decided previously or during MET activation were
included. End-of-life decisions included withholding or withdrawing therapy (including
artificial life support measures) and DNR order.
RESULTS. Over the study period there were 700 MET activations and 137 corresponded to
cases in which a DNR order existed previously (12 %) or was established (88 %) by the
MET team. The mean age of these patients was 78 ± 13 years, with a slight predominance
of the male gender (52 %). The activations occurred a week after hospital admission median 7 days (IQR 3-16), mostly during the week days (44 % vs 34 % by nights and 22 %
during weekends). Cardiac arrest was the main activation criteria (39 %), followed by
respiratory distress (19 %). Comparing activation for surgical and medical wards, there was
no significant difference in the establishment of DNR orders by the MET (87 % vs 89 %,
p = 0.685), and only a slight difference in the initiation of comfort measures (21 % vs 9 %,
p = 0.055). The majority of patients remained in the same place after MET intervention
(52 %), and 42 % died during the team’s activation. Of those who survived after MET
intervention, 45 % died later (of these, the majority - 24 % died until 6 h after intervention)
and 22 % were discharged.
CONCLUSIONS. Our study reinforces the role played by MET as a trigger for the discussion of end-of-life decisions and care. The huge rate of DNR decisions taken at the
moment of MET activation highlights the need to promote this discussion before lifethreatening events, in order to deliver timely appropriate care, and prevent unnecessary,
harmful interventions and an undignified death.

vasopressors 55.3 % vs 27.7 %, p = 0.014 and renal replacement 28.9 % vs 8.5 %,
p = 0.021). There was no statistical difference in the disease stage or co-morbidities.
Cancer prognosis (16.5 %), performance status (40 %) and do not resuscitate status
(DNACPR) (7 %) were poorly documented prior to ICU admission. In the EOLC cohort
47 % of DNACPR orders were completed in the first 48 h of ICU admission.
CONCLUSIONS. We identified that patients in the EOLC cohort were older, had higher
APACHE II scores and required more organ support during their ICU admission. Interestingly, disease stage or co-morbidities were not predictive of patients’ transition from full
active ICU care to EOLC. Documentation of DNACPR, performance status and cancer
prognosis was poor. This study demonstrates that parameters to identify patients’ transition
from full active ICU care to EOLC are often difficult to predict, highlighting the importance
of early palliative care input and good communication to ensure best possible end of life
ICU care.
REFERENCE(S). 1. Azoulay E, Soares M et al. Annals of Intensive Care 2011,1:5
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AREAS OF UNCERTAINTY AND DIFFERENCE IN ATTITUDES ABOUT END OF
LIFE NURSING CARE PRACTICES: AN INTERNATIONAL COMPARISON
M. Coombs1,2, R. Tester1, S. Donovan1, K. deVries1, P. Fulbrook3
1

CONCLUSION. Since at least 15 % of our total IC patient population will eventually die
and will need adequate and accurate care accordingly and their families need the right
contextual information and deserve sincere communication, the very small number of
identified abstract does not seem to be in proportion with the size of the patient group and
the difficulties associated. Knowing that for example failure in end-of-life communication is
a major cause of conflict in the ICU, we should, if we take are profession (from the decision
of admittance till death) seriously, pay more attention to research in this field.

Graduate School of Nursing Midwifery and Health, Wellington Regional Hospital,
Wellington, New Zealand, 2Capital and Coast District Health Board, ICU, Wellington, New
Zealand, 3Australian Catholic University, Brisbane, Australia
INTRODUCTION. As caring for dying patients is a significant component of clinical
work1 in intensive care, managing end of life care (EOLC) continues to cause moral distress
in nurses.2 The purpose of this study was to ascertain intensive care nurses attitudes about
EOLC practices and make international (NZ/Europe) comparison.
OBJECTIVES. To:
identify the attitudes towards EOLC in NZ intensive care nurses
identify particular attitudes towards EOLC practices contributing to similarities and differences between European and NZ intensive care nurses.
METHODS. Cross-sectional survey design replicating a previous European study3
exploring nurses’ (n = 164) views on EOLC. The 45 item survey tool had attitudinal
statements about EOL care, nurses’ involvement with EOL decisions and statements of
beliefs about EOLC practice. Post-pilot, the web-based survey was distributed to nurses
(n = 465) in four tertiary ICUs in NZ. An identical model of statistical analysis3 was
undertaken. European and NZ results were subsequently compared.
RESULTS. 203 fully completed surveys were returned (response rate 44 %) from four NZ
ICUs. Respondents were: female (88 %), aged 40+ years (48 %) with 5+ years in ICU
(69 %, n = 152).
Most NZ nurses (55 %, n = 111) disagreed that withholding and withdrawing life support
treatment were ethically the same. Whilst NZ nurses generally supported reduced inspired
oxygen to air for ventilated patients (71 %, n = 139) this was an area demonstrating one of
the highest levels of uncertainty (21 %, n = 41).
Post hoc analysis of results demonstrated similar international attitudes about EOLC
practice. However, the view of NZ nurses that withholding life support treatment was
ethically more acceptable than withdrawal, was not held by European nurses. There were
aspects of EOLC that divided opinion within both populations. Statements regarding use of
nutritional support, passive limb and deep sedation during end of life care were rated
strongly agree/agree AND strongly disagree/disagree range within 31 - 47 % range. These
also received the highest number of ‘Don’t know’ responses internationally (range 16.1 23.5 %).
CONCLUSIONS. Whilst there is broad agreement amongst European and NZ nurses this
study demonstrates specific areas of uncertainty about EOLC practices requiring further
practice guidance.
REFERENCE(S). 1. ICNARC. Intensive care national audit centre. Summary statistics
case-mix programme 2010-11. 2012. 2. St Ledger U., Begley A., Reid J., Prior L., McAuley
D. Blackwood B. Moral distress in end of life in the intensive care unit. Journal of Advanced
Nursing 2012.Dec 4. doi: 10.1111/jan.12053. 3. Latour JM, Fulbrook P, Albarran JW. 2009.
EfCCANa survey: European intensive care nurses’ attitudes and beliefs towards end-of-life
care. Nursing in Critical Care 14: 3: 110-121.
GRANT ACKNOWLEDGMENT. This study was supported by a Large Grant Award by
Victoria University Wellington.
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WE SAY WE CARE FOR THE DYING, BUT (HOW) DO WE REALLY CARE?
J. Epker1, E.J.O. Kompanje1
1

Erasmus Medical Centre (ErasmusMC), Intensive Care, Rotterdam, Netherlands
INTRODUCTION. Although, major improvements have been made in ICU survival over
the past years, unfortunately still 15-20 % of all ICU patients will eventually die in the ICU.
In a lot of countries death is preceded by a decision on withholding or withdrawing lifesustaining measures, in percentages up to 87 % for reasons of inappropriate use of ICU
resources. When an ICU treatment is discontinued and death is imminent, communication
and care should shift from cure to care, but should still be of the highest quality. Literature
and relevant research on these subjects is however still relatively scarce. Every intensive
care specialist will agree that good and evidence based care for the dying is relevant, but
research in this field seems highly undervalued.
OBJECTIVES. To evaluate whether the relevant literature on ethical- and end-of-life
issues in the past 6 years is in balance with the need for information in comparison with the
amount of patients that need high quality end-of-life of care and their families that need well
timed, emphatically communicated, reliable information.
METHODS. We searched the past Intensive Care Medicine ESCIM congress abstract
supplement issues from 2008-till 2013 for abstracts concerning, ethical issues and/or issues
concerning end-of-life care/decision-making, end-of-life communication or organ donation
as part of end-of life care or decision making.
RESULTS. The main results are shown in the table below. Abstracts directly on end-of-life
care are very scarce; they represent far less than 1 % of all the published abstracts in the past
6 years.

[Abstracts numbers over the years]

END OF LIFE CARE IN CRITICALLY ILL CANCER PATIENTS ON THE ICU:
PREDICTORS AND OUTCOMES
N. Desai1, S. Miller1, J. Droney1, A. King1, N. Pattison1, P. Farquhar-Smith1, P. Gruber1
1

Royal Marsden NHS Foundation Trust, London, United Kingdom
INTRODUCTION. As outcomes of critically ill cancer patients have improved over the
last decade, intensivists are increasingly willing to initiate a ‘trial of intensive care unit
(ICU) therapy’ in patients with advanced cancer.1 The transition from intensive care therapy
to end of life care (EOLC) can often be difficult to make for clinicians, patients and families.
Clinical parameters to identify those patients who transition from full active ICU care to
EOLC are often not easily defined.
OBJECTIVES. The aim of this study was to describe and compare the clinical characteristics and outcomes of medical patients with cancer who during their ICU stay had a
change in focus to EOLC verses those who remained on full active ICU care.
METHODS. Following local approval to undertake this project, a retrospective analysis
was undertaken of medical patients admitted to a specialist cancer ICU over a 6-month
period. Surgical patients were excluded. Patients were divided into 2 cohorts: those
receiving full active ICU care and EOLC. The EOLC group was defined by patients who had
a documentation of transition from full active ICU care to EOLC or those who died. Data
collected included demographics, cancer specific factors, organ support and palliative care.
Data was analysed using SPSS for windows softwareTM.
RESULTS. Eighty-five patients were included in this study; 38 (45 %) required EOLC and
47 (55 %) remained for full active ICU care. Overall ICU mortality for both groups was
34 %. The ICU mortality in the EOLC cohort was 76 %. In the EOLC cohort 71 % required
symptom control and 52.6 % of patients were seen by palliative care teams. Median age and
APACHE II score was higher in the EOLC group compared to the full active ICU care
group (66.5 vs. 59 years, p = 0.017) and (21 vs 16, p \ 0.0001) respectively. The EOLC
cohort required a higher level of organ support (intubation 44.7 % vs 12.8 %, p = 0.001;

IS IT ETHICAL TO USE NON-INVASIVE MECHANICAL VENTILATION (NIMV)
IN PATIENTS CONSIDERED AS TO BE UNDER LIMITATION OF
THERAPEUTIC EFFORTS (LTE)?
E. del Campo Molina1, M.N. Parias Ángel2, F. Garcı́a Delgado1, R. Artacho Ruı́z1,
J.A. Guzmán Pérez1, E. Fernández Romero1, F. Caballero Güeto1
1

Hospital Alto Guadalquivir, Montilla, Córdoba, Spain, 2Hospital Santa Barbara,
Puertollano, Ciudad Real, Spain
INTRODUCTION. Acute respiratory failure in patients with many comorbidities and
elderly is an increasing common disease in emergency department. In many cases is
developed in patients with limited quality of life, who suffer from weakening illnesses and
whom live in a situation in which, therapeutic efforts could be considered as futile. Then,
where we draw the line? Is it ethical to use non-invasive mechanical ventilation (NIMV) in
these patients?
OBJECTIVES. The aims of this study was to assess the survival after the application of
BIPAP in patients suffering from advanced chronic diseases and considered as LTE, and to
analyze whether it is ethical to perform this treatment in these circumstances.
METHODS. We conducted a retrospective study from October 2008 to December 2011. A
total of 211 patients were admitted to a unit of NIMV, and were analyzed. Up to 95 (45 %)
patients were considered as LTE, either on admission or during hospitalization according to
age, comorbidities or poor prognosis. All patients were classified as LTE III (No mechanical
ventilation, no intubation, and no CPR) for his physician, and in 100 % of cases, consensus
was reached on clinical session and reported to the family, and finally the decision of LTE
was accepted. All patients were treated with NIMV. Data were collected in a database for
tracking on these patients. We collected demographic variables, medical history and clinical
parameters. Were collected demographic variables such as age and gender, personal history
and clinical parameters. We also collected the APACHE II, survival to discharge, and
1 month and 3 months after discharge. Data were analyzed with SPSS 17.0.
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RESULTS. Mean age was 78.42 years, with a maximum and minimum value of 41 and
97 years. Up to 72 % of patients were older than 75 years, and 25 % older than 85 %.
According to the pathology leading to admission, cardiac failure was 24,21 %, respiratory
was 69,47 % and 6,32 % were others (post surgery, septic, poisoning and neurological
disorders). APACHE II mean was 18,37 (maximum and minimum values 12/33), which
would correlate with an expected mortality of 40 %. Mortality at discharge was 31.58 %, a
month after was 41 % and 3 months, 46.32 %.
CONCLUSIONS.
1. - The average age and APACHE II is high in our patients and could be the cause of the
high percentage of LTE.
2. - Survival in our patients applying NIMV is higher than expected according to APACHE
II score prognosis.
3. - Despite the high mortality of these patients, we believe it is ethical to use NIMV
because:
- decrease dyspnea
- It gives us time to get to know the patient and their limitations, in order to adapt the
treatment that best suits his needs.
- It decreases anxiety within the family facing no opposition from not paying any support
treatment.
REFERENCE(S). (1) Crit Care Med 2004 Vol.32, N10. (2) Massachusetts General Hospital, Crit Care Med 2005,Vol 33,N89.
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University Medical Center Hamburg-Eppendorf, Department of Intensive Care Medicine,
Hamburg, Germany
INTRODUCTION. Intensive care medicine (ICM) is increasingly utilised worldwide. The
reasons for this are an increasingly ageing and multi-morbid population and technological
improvements in ICM. Inadequate patient admissions to the Intensive Care Unit (ICU) can
be a threat to patient autonomy and to rational resource allocation.
OBJECTIVES. To evaluate the incidence, characteristics and resource utilisation of
patients inadequately admitted to ICU.
METHODS. Prospective cohort study of all consecutive patients admitted from September
2012 till August 2013 to the Department of Intensive Care Medicine of a German university
hospital comprising of 10 ICUs and 124 beds. Inadequacy of admission was defined
according to category 4B of the recommendations of the Society of Critical Care Medicine
(1) (‘‘futility of treatment’’ or ‘‘ICU refused by patient’’) and was determined in each
suspected case by structured group discussions between the study team and all involved care
givers including the referring team.
RESULTS. 66 of 6452 ICU admissions (1 %) were suspected to have been inadequate on
retrospect evaluation on the day after admission. In 50 patients (0.8 %) an interdisciplinary
consensus was reached on the inadequacy of the admission. 41 out of these 50 patients
(82 %) had previously refused ICU treatment in principle. This information was based on
the patients presumed wish as expressed by next of kin (56 %) or on a written advanced
directive (26 %). In 9 patients (18 %) ICU treatment was considered futile. In all cases a
lack of information on the patients‘ wish or clinical prognosis was the reason for inadequate
ICU admission.
CONCLUSIONS. During the 1 year study period a relevant number of patients were
admitted to ICU despite their contrary wish or an unfavourable clinical condition. Optimising pre ICU-admission information flow about important non-admission criteria not only
helps to respect patients’ autonomy but also allows for more adequate resource allocation.
Means to avoid inadequate ICU-admissions would be to further implement advanced
directives in the general society. This could be accompanied by the introduction of emergency health cards containing information on existing advanced directives as well as by
educational activities to emphasise the importance of adhering to advanced directives both
intra-hospitality and pre-hospitality.
REFERENCE. (1) SCCM. Guidelines for intensive care unit admission, discharge, and
triage. Crit Care Med. 1999;27:633-8
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WORKLOADS (WL) EVALUATION IN CRITICALLY ILL PATIENTS (CIP)
ACCORDING TO THE NEEDS OF MECHANICAL VENTILATION (MV)
J. Ruiz Moreno1, M.J. Esteve Paños1, E. González Marı́n1, N. Suárez Álvarez1, M. Moral
Guiteras1, S. Godayol Arias1, M. Julia Mill1, R. Corcuera Romero de la Devesa1
1

IDC Salud Hospital Universitari Sagrat Cor, Critical Care Department, Barcelona, Spain
INTRODUCTION. It is considered that WL are greater in CIPs who need MV. However, it
is unclear what type of MV (IMV or nIMV) requires more WL.
OBJECTIVES. To evaluate workloads in CIPs according to the needs of invasive
mechanical ventilation (IMV) or non IMV (nIMV).
METHODS.
 Prospective, analytical, longitudinal, and observational study
 Period: Between January 1-2012 and August 31-2013 (20 months)
 Setting : Medical/Surgical ICU belonging to a 290 acute care teaching hospital
 Population and sample: All the CIPs admitted consecutively to the ICU. Sample: 1090
CIPs.
 Exclusion criteria: CIPs \ 16 years, major burn patients, incomplete clinical documentation, and voluntary discharge
 Groups of CIPs: a) CIPs without MV; b) CIPs with nIMV; c) CIPs with IMVI.
 Dependent variables: nIMV and IMV.
 Independent variables: a) age, b) length of stay (LOS), c) readmission, d) hospital mortality, e) scales: TISS 28, Nursing Activity Score (NAS).
 It is assumed that both a longer LOF and readmission are indirect measures of workload.
 Statistical analysis: ANOVA, comparison with Scheffé’s method.
RESULTS.
 TISS 28: F Scheffé 563,12.
 NAS: F Scheffé 291,74
 See Tables I (results), II (TISS: Scheffé, ANOVA), and III (NAS: Scheffé, ANOVA)

[NAS (Scheffé, ANOVA)]
CONCLUSIONS.
 WL of IMV CIPs are higher WL of the nIMV CIPs, which, in turn, are greater WL of CIPs
without MV.
 Both LOS and readmissions are higher in IMV CIPS than in nIMV CIPs, which, in turn,
are higher than in CIPS without MV
REFERENCE(S).  Reis Miranda D, de Rijk A, Schaufeli W.: Simplified Therapeutic
Intervention Scoring System: The TISS-28-items. Results from a multicenter study. Crit
Care Med 1996; 24: 64-73.  Reis Miranda D, Nap R, de Rijk A, Schaufeli W, Iapichino G,
and the members of the TISS Working Group. Nursing activities score. Crit Care Med 2003;
31: 374-382.
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CORRELATION ANALYSIS OF NORTH AMERICAN NURSING DIAGNOSIS
ASSOCIATION TO DIAGNOSIS RELATED GROUPS IN CRITICALLY ILL
PATIENTS
J. Ruiz Moreno1, M.J. Esteve Paños1, M. Julia Mill1, E. González Marı́n1,
M. Moral Guiteras1, N. Conesa Folch1, M.J. Riba Ribalta1, R. Corcuera Romero de la
Devesa1, A. Cruz Oliveras2
1
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Spain
INTRODUCTION. Despite attending the same patient, in the same place (ICU) and at the
same time, we establish the hypothesis that the North American Nursing Diagnosis Association (NANDA) are not related to medical diagnostics in reference to critically ill patients
(CIPs); medical diagnostics understood as Diagnosis Related Groups (DRG)
OBJECTIVES.
 In regard to CIPs, to analyze and evaluate which DRG involve a greater number of
NANDA.
To analyze the correlation between the relative weight (RW) of the DRGs and the number
of NANDA.
METHODS.
 Prospective, analytical, longitudinal, and observational study
 First period: Between December 10-2012 and May 22-2013.
Second period: Between August 19-2013 to December 31-2013.
 Setting : Medical/Surgical ICU belonging to a 290 acute care teaching hospital
 Population and sample: All the CIPs admitted consecutively to the ICU. Sample: 556 CIPs.
 Exclusión criteria: CIPs \ 16 years, major burn patients, incomplete clinical documentation, and voluntary discharge.
 DRG AP-DRG 25.0 version (684 DRG are grouped into 25 Major Diagnostic Categories
and 1 extra Category)
 NANDA 2012-2014 (216 diagnoses and 12 domains). In this classification, specific critical
care nursing diagnoses (SCCND) are identified. Such diagnoses correspond mostly with
‘actual nursing diagnoses’ and ‘risk nursing diagnoses’, not so much with ‘nursing diagnoses of health’.
 176 SCCND are identified
 Data collection: 6 registered CC nurses trained in case-mix.
 Statistical analysis: ANOVA, ‘F’ of Snedecor value = 1.448; ‘p’ value = 0,05.
RESULTS.
 CIPs: 556
 CIPs included in DRG = ó [ 5 cases: 407.
 37 DRGs embrace 5 ó [ CIPs
 NANDA average per CIP: 73.76 (confidence interval 0.05, SD ± 0.749
 ANOVA statistically significantive (F = 1.458, p = 0.047); so it is made a correlation
study between RW and number of NANDAs: r = 0.18. So:
- The distribution of NANDA in the DRG is not uniform. Some GRD comprises a different
number of NANDA than others (not sure if more or less).
- A greater RW does not involve a greater number of NANDAs
CONCLUSIONS.
• The distribution of NANDA by DRG is uniform: high RW do not involve a greater
number of NANDA.
• The NANDA are not correlated with the GRD. In other words, although the patient is the
same, in the area of CIPss, nursing diagnoses are not associated with medical diagnoses.
2
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REFERENCES.  Thompson JD, Fetter RB. Case mix and resource mix. Inquiry, 1975; 12:
300-312.  Fetter RB, Shin Y, Freeman JL, Averill RF, Thompson JD. Case mix definition
by diagnosis - related groups. Med Care, 1980; 18 (sup.): 1-53.  Heather Herdman, T.
NANDA International. Diagnósticos Enfermeros. Definiciones y Clasificaciones 2012-2014.
Elsevier España S.L., Barcelona, 2013.  Welton JM, Zone-Smith L, Bandyopadhyay D.
Estimating nursing intensity and direct cost using the nurse-patient assignment. J Nurs, Adm
2009; 39 (6): 276-284.
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ACUTE EFFECTS OF NOISE REDUCTION ON THE CLINICAL EVOLUTION
OF MECHANICALLY VENTILATED PATIENTS
C. Domı́nguez1, L. Carrasco1, C. Subira1, M. Mateu1, R. Fernández1
1

Althaia Xarxa Hospitalària Universitària i Assistencial de Manresa, Intensive Care Unit,
Manresa, Spain
INTRODUCTION. The World Health Organization recommends that noise levels inside
hospital should not exceed 45 dB during the day and 30 dB at night. However in ICUs noise
between 50-75 dB is common, with peaks up to 103 dB, that could have some impact in the
clinical evolution of the patients.
HYPOTHESIS. Noise reduction could improve the clinical outcome of critically ill
patients.
OBJECTIVES. Analyze whether physiologic variables improve in a short-term with the
implementation of a noise reduction strategy in mechanically ventilated patients.
METHODS. Clinical trial in a 14-bed general Intensive Care Unit during 1 year. We
studied mechanically ventilated patients on steady-state, defined as 3-h without changes in
vasoactive drugs, sedation or ventilatory pattern. Level of sedation between 3-4 of Ramsay
Sedation Scale. The trial had 3 sequential 1-h periods:
1) Basal: Without sound masking;
2) With sound masking: Headphones: Peltor Optime III 3 M H540/Hi-Viz, and
3) Without sound masking. We collected demographic data (age, sex, medical history),
clinical data (blood pressure, heart rate, respiratory rate, and SpO2), Ramsay score and
Bispectral analysis. Statistical analysis: Wilcoxon Test (SPSS v.15).
RESULTS. We studied 21 patients (71 % men) with 64 ± 13 years. Comorbidities were:
Hypertension (55 %), Diabetes (25 %), COPD (10 %), psychiatric condition (10 %), and
chronic treatment with benzodiazepines (20 %). We did not find differences between the
clinical data in the 3 stages: BP (SBP 123 ± 23,05)/DBP (63 ± 14.87) vs. SBP
117 ± 19,16)/DBP 60 ± 13,40 vs. SBP 121 ± 20,45/DBP 70 ± 14,43; pNS); HR
(101 ± 19.48) vs. 97 ± 19.65 vs. 100 ± 20,15 b/min; pNS); RR (22 ± 4.19 vs. 20 ± 4.94)
vs. 22 ± 4.06 b/min); SpO2 (95 % ± 2.07 vs. 95 % ± 1.68 vs. 95 % ± 1.99, pNS);
Ramsay score (4 ± 1.23 vs. 4 ± 1.19 vs. 4 ± 1.23, pNS); and BIS (63 ± 19,22 vs.
59 ± 18.64 vs. 72 ± 19.44, pNS). The length of ICU stay was 9’5 days (IQR = 5.50-28.5)
and the length of Hospital stay was 24 days (IQR = 9 - 64). The mortality rate was 45 %.
CONCLUSIONS. In our study, noise reduction has not effect on the clinical data in the
short-term.
REFERENCES. 1. Hui, Xei; Jian Kag. Clinical Review: The Impact of Noise in patient’s
Sleep and the effectiveness of noise reduction strategies in intensive care units. Critical Care
2009, 13:208. 2. Douglas M Khan; Thorley E.Cook. Identification and Modification of
Environmental Noise in ICU setting. Chest 1998, 114:535-540. 3. Gerrald L Weinhouse;
Richard J. Schwab. Sleep in The Critically ill patient. SLEEP 2006; 29(5):707-716
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HOSPITAL STAY PRIOR TO ICU ADMISSION: EFFECT ON MORTALITY AND
LENGTH OF STAY
M.E. Sinnott1, N. Lucas1, P. Morgan1
1

Surrey and Sussex Healthcare NHS Trust, Intensive Care Unit, Redhill, United Kingdom
INTRODUCTION. Accurate prognostic indicators are vital in intensive care1. While the
APACHE II score focuses on the health and physiology of the patient, other studies have
examined the effect of the circumstances surrounding ICU admission2,3.
OBJECTIVES. To assess the effect of duration of hospital stay prior to ICU admission on
ICU mortality and length of ICU stay.
METHODS. Retrospective review of electronic patient records system, comprising 8,973
ICU admissions. Patients were categorised into 5 groups according to length of hospital stay
prior to ICU admission in days: \1, 1 - 2, 3 - 5, 6 - 10, and [10.
1. Outcome. The number of patients who improved or died in each length of prior hospital
stay group was compared using the Chi squared test.
2. Length of ICU stay. Length of total ICU stay for each group was recorded as 0 - 5, 6 - 10,
11 - 15, 16 - 20 and [20 days.
RESULTS.
1. Length of hospital stay prior to ICU admission affects mortality (table).

[Prior hospital stay affecting length of ICU stay]
CONCLUSIONS. Length of hospital stay prior to ICU admission significantly affects
observed unit outcome. There is a definite increase in mortality when patients are admitted
after 2 days, 5 days and 10 days compared to before. This is another circumstantial factor,
which can be used alongside other prognostic indicators to help inform the clinician, patient
and family about likely outcome.
Length of hospital stay prior to ICU admission does not affect length of ICU stay.
REFERENCE(S). 1. Chiavone PA, Sens YA (2003) Evaluation of APACHE II system
among intensive care patients at a teaching hospital. Sao Paolo Med J 121(2):53-7; 2.
Cardoso LT, Grion CM, Matsuo T, Anami EH, Kauss IA, Seko L, Bonametti AM (2011)
Impact of delayed admission to intensive care units on mortality of critically ill patients: a
cohort study. Crit Care 15(1):R28; 3. Cavallazzi R, Marik PE, Hirani A, Pachinburavan M,
Vasu TS, Leiby BE (2010) Association between time of admission to the ICU and mortality:
a systematic review and metaanalysis. Chest 138(1):68-75
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PATIENTS WITH ACUTE MYOCARDIAL INFARCTION WHO RECEIVE CARE
IN THE EMERGENCY DEPARTMENT OBSERVATION UNIT DO NOT RESULT
IN WORSE OUTCOMES THAN THOSE TREATED IN THE INTENSIVE CARE
UNIT
J. Rubio Quiñones1, J.A. Rubio Mateo-Sidron2, R. Sierra Camerino1, B. Hernandez Alonso1,
A. Gordillo Brenes1
1

Puerta del Mar Hospital, Intensive Care, Cadiz, Spain, 2Infanta Cristina Hospital, Intensive
Care, Badajoz, Spain
INTRODUCTION. Little is known about of patients with Acute Myocardial Infarction
(AMI) who do not receive critical care due to a lack of ICU beds (1). It makes sense that the
outcomes of AMI patients who receive more healthcare in a Intensive Care Unit (ICU)
would be better than those cases not admitted to ICU (2).
OBJECTIVES. To compare long-term outcomes of two groups of patients with AMI
diagnoses, those who were received care in Emergency Department Observation Unit
(EDOU) versus the AMI patients admitted to the ICU.
METHODS. Retrospective observational study (July 2012 - June 2013). We included
patients with AMI treated in an EDOU of a 750-bed University Hospital. A subgroup with
AMI admitted in ICU was used as control. All patients underwent strict clinical and
management, evidence based, protocol applied by a multiprofessional team staff (Emergency Medical system, ED, cardiac catheterization laboratory and cardiologist) headed by
Intensivists. We analyzed clinical variables, demographic characteristic, co-morbidities,
elevated and non-ST coronary syndrome, risk scores (TIMI, Killip, Troponin-Ths) and
percutaneous coronary interventions (PCI). The outcomes analyzed were length of hospital
stay (EDOU, ICU, ward), electrical and hemodynamic complications, left ventricular
ejection fraction (LVEF), readmissions, need for cardiac surgery and death. Patients were
followed up to 6 months. Univariate statistical analysis using Fisher’s exact test or Mann–
Whitney test were used as appropriate.
RESULTS. 68 patients were included in the 12-month study period (29 % of the 235 AMI
admitted to the hospital), 32 treated in EDOU and 36 in ICU (control group). There were not
significant differences between both groups in terms of clinical features, cardiac risk, coronary syndrome type, complications, LVEF and readmissions. More PCI procedure were
performed in ICU than the EDOU group (n = 36 (100 %) versus n = 28 (87.5 %)
p \ 0.05). The length of EDOU stay was shorter than ICU group (44.35 h IC 95 % (36.252.5) versus 79.2 h IC 95 % (57.1-71.3) p \ 0.05). Only one patient died in the hospital and
one patient required bypass surgery, both belonging to the ICU group.
CONCLUSIONS. In our setting, EDOU location is an effective alternative for management
of patient with early AMI when there are not available ICU beds.
REFERENCE(S). 1. Hess EP, Nestler DM. Transforming the Emergency Department
Observation Unit. A look into the future. Cardiol Clin 2012; 30: 501-521. 2. Steg PG, et al.
ESC Guidelines for the management of acute myocardial infarction in patients with
ST-segment elevation. Eur Heart J 2012;33 (20):2569-2619.

Hospital stay prior to
ICU admission (days)

n

Unit mortality
(%)

Median (IQR)
APACHE II score

\1

4023

22.0

15 (10)

1–2

2764

19.2

14 (8)

0264

3–5

834

28.4

15 (8)

6–10

603

31.2

16 (8)

APPLICATION OF A CONTINUOUS INTRAVASCULAR BLOOD GLUCOSE
SENSOR TO A MICU PATIENT POPULATION

[10

749

30.2

16 (9)

Total

8973

G. Palepu1, K.P. Mulavisala1, J.M. Ganshyam2, S. Srinivas2, N. Ravindra3, P. Sudhir3,
K. Subba Reddy4, S. Sudeep4, G. Manam5, R. Chandana5, C. Ravi6, S. Mohan6
1

[Effect of hospital stay prior to ICU admission]
There is a significant (p \ 0.001) increase in mortality if length of stay prior to ICU
admission is [2 days (29.8 %) rather than \2 days (20.8 %). This is also true for 5 days
(30.7 % vs 21.7 %, p \ 0.001), and 10 days (30.2 % vs 22.4 %, p \ 0.001).
2. Length of hospital stay prior to ICU admission does not appear to affect length of ICU
stay, as can be seen by the broadly similar curves in the figure.

Care Nampally Hospital, Hyderabad, India, 2Care Hospital Banjara Hills, Hyderabad,
India, 3Aware Global, Hyderabad, India, 4Apollo Hospitals, Hyderabad, India, 5Star
Hospital, Hyderabad, India, 6Global Lakdikapul, Hyderabad, India
INTRODUCTION. Today the importance of continuous glucose monitoring (CGM) for
effective glucose management within ICU is well documented. An accurate and truly
continuous glucose monitoring system can continuously display a patient’s glucose level,
assess glycemic variability and use the direction and magnitude of change of glucose levels
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to predict impending glucose excursions (hypo- and hyperglycemia). This early warning of
changing glucose levels may allow the clinicians to be proactive rather than reactive in
managing patient’s condition.
There is a need for more clinical evidence to support the use of continuous glucose monitoring in diverse patient groups within the ICU.
We have previously published our experiences of the GlySure CGM sensor within the
context of postoperative care of a cardiac surgery patient population [1, 2, 3], which has
been the preferred patient group for many of the initial studies of novel sensor developments. We have now extended our investigations to include the potentially more challenging
environment of a number of Medical intensive Care Units, where the compromised patient
immune system and organ function may generate many endogenous protein based molecules, which could have the potential to interfere with sensor chemistry.
OBJECTIVES. The aim of this study was to evaluate the accuracy and safety of the
GlySure continuous intravascular glucose monitoring system versus intermittent blood
glucose monitoring using the Yellow Springs Instrument (YSI) in a total of 20 patients
admitted in 10 Medical Intensive Care units (MICU) across 6 hospitals.
METHODS. The study used the GlySure sterile, single use sensors and a 5 lumen 9.5 Fr
CVC device, allowing the fluorescence optical based sensor to be placed into the patient’s
right internal jugular vein. The screen data was blinded to the bedside staff. Data from the
monitor was later compared to the sample measurement from the Yellow Springs (YSI)
glucose analyser. The data accuracy was measured using the mean absolute relative difference (MARD), an accepted error calculation tool.
RESULTS. The device met the primary safety and effectiveness endpoints of the trial. The
297 samples values recorded by the monitor were correlated with samples taken from the
YSI and the MARD for the study was 8.95 %. The analysis showed that 99.3 % of the data
fell within the A + B zone of the Clark error grid.
CONCLUSIONS. The use of a truly continuous sensor, placed in an intravascular environment has again demonstrated clinically relevant accuracy and safety that could optimise
glucose management in critically ill MICU patients.
REFERENCE(S). 1. K.P. Mulavisala, P.B. Gopal, B. Crane, Critical Care 2012,16:P175.
2. K.P. Mulavisala, P.B. Gopal, B. Crane, WFSICCM 2013, sn.0203. 3. K.P. Mulavisala,
P.B. Gopal, B.Crane, ISICEM 2014, P442.
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AN AUDIT OF POST RESUSCITATION CARE ON THE INTENSIVE CARE UNIT
C.J. Thorne1, J. Cheshire2, A. Bell2, L. Jones2, G.D. Perkins1,3
1
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INTRODUCTION. Post-resuscitation care aims to minimise the impact of the post-cardiac
arrest syndrome. The European Resuscitation Council (ERC) advocates a care bundle
approach, which improves long term prognosis from cardiac arrest. The intensive care unit
at Heartlands Hospital, a large district general hospital utilises its own such bundle.
OBJECTIVES. To determine outcomes and compliance with the post-cardiac arrest care
bundle on the ICU.
METHODS. The ICNARC database was searched for patients admitted to the ICU postcardiac arrest from 1/1/13 to 31/12/13. Data were abstracted from the ITU nursing charts
(n = 80) and scanned notes (n = 30). Data were collected and analysed in Microsoft Excel.
Performance data were compared to the post-cardiac arrest care bundle with expected
compliance of 100 %. The care bundle targets are as follows: PaO2 8-13 kPa, PaCO2 4.55 kPa, urine output [1 ml/kg/hr. Therapeutic hypothermia for all patients not regaining
consciousness following return of spontaneous circulation (ROSC) unless contraindicated.
This entails cooling for 12-24 h to 32-34 degrees and re-warming at 0.25-0.5 degrees/hr.
Temperatures of [37 degrees should be avoided within 72 h or re-warming.
RESULTS. Of the 96 patients, 60 (62.5 %) were male and 36 (37.5 %) female. Mean age
was 62.2 years (SD 17.3). The commonest causes of cardiac arrest were acute myocardial
infarction (41/96, 42.7 %), pneumonia (10/96, 10.4 %) and metabolic (8/96, 8.3 %). There
were 56 (58.3 %) in hospital cardiac arrests (IHCA) and 40 (41.7 %) out-of-hospital
(OHCA).For IHCAs 30/56 (53.6 %) died whilst on the ICU and 23/56 (41.1 %) survived
until hospital discharge. For OHCAs 21/40 (52.5 %) died whilst on the ICU and 15/40
(37.5 %) survived until hospital discharge.
The mean PaO2 for ventilated patients was 12.6 kPa (SD 5.5). The mean PaCO2 was
6.1 kPa (SD 2.5). Compliance with ventilation targets improved with time spent on the ICU.
Mean urine output for the first 24 h post ROSC was 0.88mls/kg/hr (SD 0.88). Therapeutic
hypothermia was undertaken in 32/36 (88.9 %) OHCAs and 20/49 (40.8 %) IHCAs. The
mean duration of time spent at \34 degrees was 15.1 h (SD 7.9). The mean rate of rewarming was 0.33 degrees/hour (SD 0.18). 41/56 (73.2 %) of patients had a temperature of
[37 degrees within 72 h of re-warming. Only 4/56 (7.1 %) were re-cooled.
CONCLUSIONS. Outcomes post-ROSC are similar to national statistics. Overall compliance with the post-resuscitation care bundle was good; with the exception that
hyperpyrexia post-therapeutic hypothermia was poorly managed. Ventilation targets could
be improved by having a checklist at the end of the day to identify whether these have been
achieved.
REFERENCES. 1. Deakin CD, Nolan JP, Soar J, et al. European Resuscitation Council
Guidelines for Resuscitation 2010 Section 4. Adult advanced life support. Resuscitation
2010;81:1305-52.
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PREOPERATIVE ACTIVITY OF DAILY LIVING (ADL) DOES NOT CORRELATE
WITH PREOPERATIVE COGNITIVE FUNCTION, BUT DECLINES IN
ASSOCIATION WITH POSTOPERATIVE DELIRIUM
U. Guenther1, N. Theuerkauf1, K. Brimmers1, R. Malik1, S. Stori1, J. Popp2, C. Putensen1
1

Bonn University Hospital, Clinic of Anaesthesiology and Intensive Care Medicine, Bonn,
Germany, 2Centre Hospitalier Universitaire Vaudois, Département de Psychiatrie, Prilly,
Switzerland
INTRODUCTION. Activity of daily living (ADL) is often impaired at early stages of
cognitive impairment. Cognitive impairment is a well established risk of postoperative
delirium and cognitive decline (POCD) after cardiac surgery (1). The ADCS-ADL is a an
inventory of informant based (not self-reported) items to assess activities of daily living and
functional performance to observe early symptoms of cognitive impairment (2).
OBJECTIVES. To determine whether patients’ relatives are aware of a possible mild
cognitive impairment (MCI) and if ADL is affected by delirium following elective cardiac
surgery.

METHODS. With permission from institutiońs ethics committee, 119 patients scheduled
for cardiac surgery were assessed preoperatively for their cognitive function with the MiniMental State Exam (MMSE), and ADCS-ADL was reported by their relatives. Delirium was
assessed in the ICU with the CAM-ICU. Relatives were interviewed 180d after surgery for
patients’ ADL. This investigation was part of a project to investigate risk factors of delirium
and outcomes of cardiac surgery (3).
RESULTS. Preoperative ADL was 46 (41-50, median [IQR]), did not correlate with cognitive impairment (MMSE B 25), and was not associated with the incidence of delirium in
ICU. Cognition, though, was significantly impaired in patients who developed delirium in
ICU (MMSE, 29 [27-30] vs. 27 [22-30] without delirium; P = 0.025). Of note, ADL was
significantly lower 180d after surgery in patients who suffered delirium in ICU (post-OP
ADL, 41 [37-47] vs. 45 [39-50], P = 0.002).
CONCLUSIONS. Patientś relatives were not aware of the degree of pre-OP cognitive
impairment, since reported ADL did not correlate with cognitive function or impairment.
Delirium, of note, was associated with a loss in ADL half a year after cardiac surgery.
Further work should be directed towards tools to allow relatives to observe early signs of
pre-operative cognitive dysfunction in order to facilitate identifying risk factors of delirium
and POCD.
REFERENCE(S). (1) Rudolph et al.: Delirium: an independent predictor of functional
decline after cardiac surgery. JAGS (2010). (2) Galasko et al.: An inventory to assess
activity of daily living […]. Alz Dis Assoc Disorders (1997). (3) Guenther et al.: Predisposing and precipitating factors of delirium after cardiac surgery. ANN SURG (2013)
GRANT ACKNOWLEDGMENT. Departmental funding
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RE-LOCATION OF A CRITICAL CARE UNIT - SPECIFIC CHALLENGES AND
PATIENT OUTCOMES
R.A. O’Leary1, C. O’Loughlin1, B. Marsh1
1

Mater Misericordiae University Hospital, Intensive Care Medicine, Dublin, Ireland
INTRODUCTION. Intrahospital transport (IHT) of critically ill patients is associated with
increased morbidity. Overall complication rates are as high as 70 %. Re-location of critical
care units is associated with mass transfer of critically ill patients.
OBJECTIVES. The aim of our study was to describe the process of relocating our intensive
care unit (ICU) and assess impact on patient outcomes.
METHODS. In February 2014 our ICU relocated to a facility in a new building. The
estimated transfer time was 17 min, including transit in 2 lifts. Preparations prior to transfer
included staff orientation and provision of extra portering, nursing and medical engineering
staff. A rest station was provided on the transfer route in case of patient instability or
equipment failure. Data was collected on 21 patients. Transfer times and complications
associated with transport were recorded prospectively. We followed patients until hospital
discharge and collected details of their critical care course, including adverse events.
RESULTS. 21 patients were transferred over a 7 h period. 71.4 % of patients were ventilated (15/21), 33 % of patients required inotropes (7/21) and 1 patient required
extracorporeal life support (ECLS). 2 consultant intensivists managed patients in the old
ICU and 2 consultant intensivists received care in the new ICU. A dedicated transport team
of 6 non-consultant hospital doctors with anaesthesia and intensive care medicine training
managed all patient transfers. Average transfer time was 11 min 14 s, 2 transfers required
interruption for equipment failure and 1 transfer was delayed by lift malfunction. No patient
suffered significant haemodynamic or respiratory deterioration during or after transfer.
There was no statistically significant increase in mortality and 30-day mortality was 14.3 %
(3/21 patients).
CONCLUSIONS. IHT in critically ill patients has an associated morbidity. Our experience
shows that this can be minimised with planning and adequately skilled personnel. We
propose that IHT with a high level of organisation allows necessary interventions, such as
radiology, to proceed in a timely manner with minimal risk and avoids patient risks associated with delay.
REFERENCES. 1. Schwebel C, Clec’h C, Magne S et al. Safety of intrahospital transport
in ventilated critically ill patients: A multicentre cohort study. Crit Care Med 2013;41:
1919-1928. 2. Zuchelo LT, Chiavone PA: Intrahospital transport of patients on invasive
ventilation: Cardiorespiratory repercussions and adverse events. J Bras Pneumol
2009;35:367-374. 3. Waydhas C: Intrahospital transport of critically ill patients. Crit Care
1999;3:R83-R89
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SOCIO-ECONOMIC DEPRIVATION MAY BE INDEPENDENTLY ASSOCIATED
WITH MORTALITY IN PATIENTS WITH MAJOR BURN INJURIES ADMITTED
TO THE BURNS INTENSIVE CARE UNIT
O.H. Clancy1,2, J.S. Heng1,2, I. Jones3, J. Atkins3, A. Williams3, J. Leon-Villapalos3,
M.P. Vizcaychipi1,2
1
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Medicine, London, United Kingdom, 3Chelsea and Westminster Hospital, The Burns
Service, London, United Kingdom
INTRODUCTION. The survival rates of patients admitted to burns units have improved
significantly over the past ten years with advancing critical care and surgical management.
However major burns injuries admitted to the burns intensive care unit (BICU) still carry a
high risk for mortality and morbidity. The Belgian Outcome in Burn Injury (BOBI) Score is
a validated predictor of survival in patients with acute burn injury. It takes into account the
age of patient, total body surface area burned (TBSA %) and inhalation injury. However,
burns injuries do not affect the population uniformly. It has been observed that rates of
admission, and the severity of burns injuries, are higher in lower socioeconomic groups
(LSE) (1,2), and we know that mortality rates following a traumatic injury (3), and
admission to general intensive care (4) are higher in people from LSE groups. We aimed to
investigate whether similar trends in mortality were observed in the BICU.
OBJECTIVES. This study aimed to investigate whether socioeconomic deprivation is
independently associated with mortality on the BICU.
METHODS. Medical notes from the past 14 years were retrospectively reviewed and BOBI
scores calculated for all patients with a burn injury of TBSA [ 15 % admitted to the BICU
at Chelsea and Westminster Hospital. A deprivation score of residence, as measured by the
English Index of Multiple Deprivation (IMD), was derived for each patient, and categorised
into above or below the median IMD score for London.
RESULTS. A total of 187 patients were admitted to the BICU with TBSA burn injury
of [15 % during the study period. The median BOBI score was 3 (range 0 - 10) with 123

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
low-risk patients, 57 moderate-risk patients and 7 high-risk patients. There were 98 deaths
(52 %). BOBI scores were highly predictive of survival in the study cohort (log-rank
p \ 0.001). We found that LSE did not confer an increased risk of mortality in patients with
a high predicted mortality based on BOBI score; however a trend towards reduced survival
rates in patients with lower BOBI scores was seen, although not found to be significant
(Figure 1).

RESULTS. Two groups before and after implementation was compared regarding the
outcomes: LOS and mortality rate. The baseline continuous variables were tested for difference by independent sample t test and nonparametric variables by Chi square test with
95 %CI. Continuous variable was adjusted by Univariate Analysis and nonparametric
variable by logistic regression with 95 % CI. The total number of patients involved in this
investigation was 570: 286 patients pre and 284 post- implementation. The baseline data for
these two groups were compared regarding APACHEII and there was not found statistically
significant difference (independent sample t-test p = 0,267,95 %CI -0,843-3,016). The
mortality rate was 42(7,4 %) in the pre-implementation period and 32(5,6 %) in postimplementation period. The difference between these data were not statistically significant
(Pearson Chi square 1,473, p = 0,025). Mortality rate was adjusted for APACHE II using
Logistic Regression analysis and adjustment of mortality rate did not show the statistically
significant difference between these two groups.
Mean LOS in the pre-implementation period was 14 days and in the post-implementation
period 9. The difference between these data was tested by two independent sample t- test
and there was found statistically significant difference (p \ .002,95 % CI 1,08-7,94).The
Mean LOS was adjusted for APACHE using Univariate Analysis. There was not found
interaction between two variables: period and APACHE (F 2,041; p = 0,132).
CONCLUSIONS. Quality improvement initiatives project shows the statistically significant
improvement regarding the LOS in ICU, but there was not found statistically significant
reduction in mortality rate.
REFERENCE(S). Infect Control Hosp Epidemiol 2006; Critical Care 2006; Am J Infect
Control 2003
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Fig. 1 A Kaplan-Meier Plot for Burns
CONCLUSIONS. We found that socioeconomic deprivation may be independently associated with poorer survival in patients with major burn injuries admitted to the BICU who
would otherwise have been predicted to have low mortality rates based on BOBI scoring.
Further cross-centre, high powered, clinical studies are required to further investigate this
association.
REFERENCE(S). 1. Bell N et al. Burns. 2009:35;1133-1141. 2. Park J et al.. Burns.
2009:35;483-490. 3. Burrows S et al. Accid Anal Prev. 2012 Mar;45:99-106. 4. Welch C
et al. J Crit Care. 2010:25;382-390.
GRANT ACKNOWLEDGMENT. Thank you to the Chelsea and Westminster Health
Charity (#1067412) for supporting this work.
Figure 1. A Graph to show a Kaplan–Meier plot for survival following admission to a
Burns Intensive Care Unit associated with burn severity and socioeconomic status.
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NO EXTRAORDINARY-LIFE-SUPPORT-MEASURES ORDER (ELSM) IN
POSTICU PATIENTS: HIDDEN NO ELSM ORDER
P. Martinez-Lopez1, M. Nieto-Gonzalez1, J. Perez-Vacas1, C. Reina-Artacho1
1
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INTRODUCTION. Up to one-third of the total mortality that occurs after a critical illness
occurs after a successful discharge. This high mortality rate after a discharge from the
intensive care unit (ICU) emphasizes the need for analyze the causes.
OBJECTIVES. To analyze hospital mortality of postICU patients with bad prognosis but
without no ELSM order.
METHODS. Observational and retrospective study of 216 patients, who were discharged
from ICU during an 18 months period. Inclusion criteria:
1) Sabadell Score 1 or 2 (worse long term prognosis),
2) discharged patients without no ELSM order, so readmissible to ICU. We collected data
from medical record and ward nursing charts.
These variables were related to severity and prognosis at ICU discharge moment. We
analyze in which conditions death occurred.
RESULTS. 35 of 216 patients died in the ward (16.2 %). The cause of death was cardiological in 14.2 %, respiratory failure in 11.4 %, impaired consciousness in 11.4 %,
palliative sedation in 8.5 % and infections in 8.5 %. We could’t find the cause of death in 16
medical histories. When patients got worse, ICU team was called in 8 cases (22.8 % of
death). The period of time between the first warning signs and the doctor in charge call was
18 ± 17 h (mean ± SD).
CONCLUSIONS. After ICU discharge, there is a trend to restriction in care measures in
weak patients postICU. These situations are not registered in the medical record; this is what
some authors call ‘‘hidden ELSM order’’.

UPTAKE AND IMPACT OF SMART INFUSION PUMP TECHNOLOGY
IN A CARDIOTHORACIC INTENSIVE CARE UNIT THREE YEARS
ON FROM ITS IMPLEMENTATION
S. Shah1, A. Fischer1, D. Hunter2
1
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Kingdom, 2Royal Brompton and Harefield Hospital NHS Foundation Trust, Anaesthetics
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INTRODUCTION. Smart infusion pumps (SPs) include software which allows standard
concentrations of specific drugs to be chosen from a menu, with both hard and soft dose limits
preset. They are thought to reduce drug errors in critical care (CC) but the impact of their
introduction has not yet been quantified. Smart software records all programming steps taken
and this data can be downloaded for subsequent analysis. A recent local review of selfreported medication incidents from the Hospital Incident Reporting System revealed 109
errors relating to wrong infusion rates reported in a 3 year period. Of those relating to syringe
pumps, it was estimated that 69 % might have been prevented by using SPs within CC.
METHODS. Standard concentrations and hard and soft infusion limits for a drug library of
common drugs used in CC were compiled by CC consultants and pharmacy staff, and uploaded
to the devices (Alaris CC Syringe Pump). These pumps have 3 modes which can be chosen by
the user at set-up: ‘‘drug’’ mode provides alerts based on the set limits in drug library, ‘‘dosing’’
mode provides guidance taking weight and dose units into account and calculates the rate, ‘‘ml/
hr’’ mode provides no support but allows the pump to be set up quickly. For drugs not in the
library, either the dosing or ml/hr modes must be used. Where a user attempts to programme a
pump outside of the preset limits in drug mode a ‘‘Guardrail’’ event is logged by the software.
After staff training, SPs were introduced in CC areas in January 2011. Data from all accessible
devices were downloaded from Jan 2011 to Dec 2013*, analysed & reviewed by a pharmacist
& CC consultant. *data provided until 11/12/2013
RESULTS. An average of 7200 (73.1 %) infusions were set up per month in drug mode
compared to 1100 (11.8 %) in dosing and 1400 (15.1 %) in ml/hr mode (Graph 1 and 2).

Total no. of infusions set by mode
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INFECTION CONTROL IMPROVEMENT INITIATIVES IMPACT ON
MORTALITY RATE AND LENGTH OF STAY (LOS) IN ICU
N. Butskhrikidze1, M. Geleishvili2, V. Kaloiani3, N. Kvachadze4
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University Hospital, ICU, Tbilisi, Georgia
INTRODUCTION. The ICU is often epicenter of emerging nosocial infections (NI)
problems in the hospital. Patients admitted to ICU are 5 to 10 time high risk of acquiring of
NI due to both intrinsic and extrinsic risk factors. According some data, nozocomial
infections are main reason of mortality in intensive care units (ICU). The same time NI
increase LOS in ICU. The infection control initiatives should reduce the mortality and LOS
in ICU. The evidence that quality improvement initiatives lead to improvement in these
outcomes are limited.
OBJECTIVES. To figure out how infection control improvement activities influence the
ICU main outcomes.
METHODS. Retrospective, observational comparative study. Quality improvement initiatives was defined as: to create the evidence-based protocols for all procedures and
manipulations, to put the nurse as a infection control supervisor and define the responsibilities for this person, to organize the training course regarding the infection control for
nurses and physicians, to optimize the antibiotic therapy in ICU. The initiatives were
implemented in January-June of 2010. All adult patients with LOS in ICU more than 48 h.

2
3

Infusion pump mode set up in percentage
Over the 3 year study period there was a total of 5210 (2 %) Guardrail events. Of these 457
(8.8 %) were hard limit events. The user re-programmed the pump after 374 of these events.
360 events involved drug classes most commonly used in CC. Of these 86 (23 %) involved
setting a rate [2 times higher than the hard limit. Of concern, cardiology drugs (such as
GTN, amiodarone and furosemide) were the class with highest recorded errors (fig 1).
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EVALUATION OF THE RELATIONSHIP BETWEEN NUTRITIONAL INTAKE
AND FUNCTIONAL INDEPENDENCE MEASURE IN THE CRITICALLY ILL
PATIENTS
I. de Brito-Ashurst1, S. Cooke2, I. Young3
1
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ANALYSING THE EFFECT OF GUIDANCE AND EDUCATION ON ENTERAL
NUTRITION INTERRUPTION
I.R. Barker1, E. Segaran1, A. Hartle1
1

Imperial College Healthcare National Health Service Trust, London, United Kingdom
INTRODUCTION. Critically ill patients experience prolonged and repeated stoppages of
enteral nutrition which can contribute to underfeeding and malnutrition (1, 2). This increases
the risk of all-cause mortality, bloodstream infection and sepsis (3). ICU patients frequently
undergo procedures either at the bedside or in theatre. Usual practice is for enteral nutrition
(EN) to be held for 6 h (4), as used in elective surgical cases to reduce the risk of aspiration
of gastric contents; we question the applicability in ICU. We examined feed cessation
periods and introduced guidance to reduce underfeeding whilst maintaining patient safety by
providing appropriate and consistent recommendations for stopping and restarting EN
before and after procedures.
OBJECTIVES.
- To determine the reasons and duration of stopping feed before and after procedures
- To examine the effect of introducing ICU specific guidelines
METHODS. 2 audits were conducted 1 before and 1 after guideline introduction. Data
collected at bedside and from electronic patient records. Repeat audit analysed any resultant
changes in feed cessation.
RESULTS. Original audit ran for 1 month in January 2013 and repeated 1 year later. 62
stoppages were recorded in audit 1 and 64 in the follow up. Reasons for stoppages are shown
in Table 1. Significant improvements to the fasting times before and after procedures were
seen, following guideline implementation (Table 2).

Audit 2
No(n-44 *)

Scan

6

9

Awaiting NG tube insertion or position check

12

14

Tracheostomy insertion

17

6 - theatre 3 - perc

Extubation

14

7

Surgery - non airway

8

5

Reason for Cessation

0272

Optimisation of nutrition practices: 0273–0286

Audit 1 No
(n-57*)

[Table 1 Reason for stopping feed]

CONCLUSIONS. The use of the smart software increased over the study period and is up
to 80 % uptake currently. The recorded error rate was 1 event every 50 infusions set up and
1 hard limit event every 550 infusions. This is much higher than the self-reported rate in our
retrospective audit. As 81 % of the hard limits were reprogrammed it is assumed that these
were true errors recognised by the user. Moreover, 23 % of infusion rate errors involved
rates at least 2 times the preset limit. We conclude that the software may well have prevented major drug errors & believe that this data suggests that smart software improves
patient safety.

Royal Brompton and Harefield Hospital NHS Foundation Trust, Nutrition, London, United
Kingdom, 2Royal Brompton and Harefield Hospital NHS Foundation Trust, Rehabilitation
& Therapies, London, United Kingdom, 3Kings College London, Nutrition, London, United
Kingdom
INTRODUCTION. Nutritional support has been shown to have a strong correlation with an
improvement in the Functional Independence Measure and Functional Assessment Measure
(FIM + FAM) in the stroke population [1]. The FIM + FAM is a 30 item global measure of
disability with 16 motor and 14 cognitive components. It has recently been demonstrated to
be a useful outcome measure and sensitive to change during rehabilitation on our Adult
Intensive Care Unit (AICU) [2]. However, its relationship with nutrition in this setting is yet
to be established.
OBJECTIVE. To determine the relationship between FIM + FAM scores and nutritional
intake during the rehabilitation pathway on critical care.
METHODS. A retrospective cohort study was conducted for a year between February 2013
and 2014. All patients mechanically ventilated for more than 10 days, able to start active
rehabilitation and with a Richmond Agitation Sedation Scale score of [ -1 were included.
Patients were seen by a dietitian and their requirements and feeding plan were recorded in
the AICU electronic database. The FIM + FAM was assessed by a physiotherapist on AICU
at the start of the rehabilitation pathway and repeated throughout the pathway on high
dependency unit, the ward and discharge from hospital. All the data were collected from
AICU database by an independent dietitian.
RESULTS. Forty-seven patients met the criteria for inclusion of which 16 were female. The
mean age of the patients was 53.4 ± 33.5 years, 30 were admitted post cardiac surgery and the
remaining for respiratory support. Mean day for initial FIM + FAM measurements were
12 ± 3.1. During these initial days patients were receiving a caloric and protein intake \60 %
of requirements. Regression analysis showed that caloric and protein intakes were significant
predictors of initial FIM + FAM motor and total scores. Paired t tests of the changes in
FIM + FAM motor, cognitive and total scores showed significant increments of 24.7 ± 23.4
(p \ 0.04), 9.7 ± 11.4 (p \ 0.05) and 34.4 ± 13.3 (p \ 0.01) respectively from initial measurement through to discharge. Caloric and protein intake remained [87 % (range 80-110 %)
of patients’ nutritional requirements during all the additional FIM + FAM measurements for all
subjects. Thus, not surprisingly it was not correlated with FIM + FAM increments.
CONCLUSIONS. Inadequacy of caloric intake predicts initial FIM + FAM motor and total
scores. FIM + FAM measurements increased considerably for all patients when nutritional
intake was optimal at [80 % of requirements.
REFERENCE(S). [1] Rabadi M.H., Coar PL, Lukin M. et. Al (2008) Intensive nutritional
supplements can improve outcomes in stroke rehabilitation. Neurology. 71(23):1856-61. [2]
Shaw F., Purkiss C., Finney S., Griffiths M., Brown C. (2012) Is the functional independency measure (FIM) a useful outcome measure in critical care rehabilitation? Electronic
poster 0325 - ESICM Lisbon.

Procedure type

Audit 1
Median
hrs (IQR)

Audit 2
Median
hrs (IQR)

P*

Before all procedures

6 (1.4 - 8.9)

3 (0.2-6.1)

p0.01

Time to restart EN for all
procedures

6 (2-8)

3.21 (0.2-4.8)

p0.0001

Before scan

0.25 (0.20.6)

0.34 (0.7-2)

p0.80

Time to restart EN after scan

1.5 (0.6-2)

0.1 (0.08-0.4)

p0.03

Awaiting NGT insertion

5 (2.5-6.5)

2.5 (1-4)

p0.12

Time to restart EN post
NGT insertion

3 (2.3-5.8)

2.8 (1-5)

p0.32

Prior to non-airway procedure
Time to restart EN post
non-airway procedure

8 (5-11) 6.5
(3.5-7)

5 (0.03-7.5) 0.8 Sample too
(0-1.8)
small

Prior to combined airway
procedures (percutaneous
& surgical tracheostomy,
extubation)

11 (8.2-14)

5 (1.1-8.8)

p0.002

Time to restart EN post combined
airway procedures

4.25 (2.26.5)

5 (3.7-6)

p0.73

[Table 2 Average cessation times]
CONCLUSIONS. The original audit identified excessive starvation times before and after
procedures, particularly non-airway surgery and airway procedures. ICU specific guidelines
were introduced, advising on no cessation required prior to non-airway surgery and scans
and fasting for 4 h for airway procedures (tracheostomy insertion, extubation). The re-audit
saw a significant reduction of cessation times for all procedures (6 to 3 h and post procedure
from 6 to 3.21 h) with an even larger reduction of fasting times for airway procedures (11 to
5 h). Significant improvements were seen in re-commencing EN following procedures.
Despite the guideline advising no fasting prior to non-airway surgery the EN was still held
for an average of 5 h before, an area for improvement. No adverse incidents were recorded
during the audit period. We therefore conclude that the introduction of this simple guidance
can result in a dramatic improvement in feed stoppages.
REFERENCE(S). 1. Alberda, C et al. (2009) Intensive Care Med., 35,(10) 1728-17372.
2. Mogensen, K et al. (Dec 2012) Critical Care Medicine 40: 1: 123. 3. O’Meara et al. Am J
Crit Care (2008) 17: 53-614. 4. Imperial College Healthcare NHS Trust, Pre-Operative
Fasting Guidelines for Adult Elective Surgery. 2007
GRANT ACKNOWLEDGMENT. This audit was supported by the Imperial Healthcare
Trust and no external funding gained.
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ENERGY REQUIREMENTS IN SIRS, SEPSIS AND SEPTIC SHOCK.
(PRELIMINARY STUDY)
O. Chrysou1, I. Rodini1, C. Nakou1, M. Bitzani1
1

G. Papanikolaou, ICU, Thessaloniki, Greece
INTRODUCTION. Determination of REE in critically ill septic patients is usually challenging as metabolic response to sepsis, as well as level of stress, are changing over time
affected by various endogenous and exogenous factors.
OBJECTIVES. This study was aimed to determine REE at different stages of inflammation
(SIRS, Sepsis, Septic shock) and to test for factors that might have an impact on REE
variation.
METHODS. Prospective cohort study over 18 months including consecutive patients
assigned to SIRS, Sepsis and Septic shock groups, following established criteria. Energy
requirements were estimated with the Harris Bennedict equation (BMR) and measured
(REE) with Indirect calorimetry (IC). REE and BMR were compared within each group and
between groups. Data on anthropometry, labs, mechanical ventilation, Temperature, nutrition and drug administration (Noradrenalin, b-blockers, Midazolam, Opiates, Propofol) were
tested for possible influence on REE variation. Statistics : Kruskal -Wallis H test and
Multiple regression model (IBM SPSS Statistics v. 19).
RESULTS. A total of 52 patients (67.3 % males), mean age 64.71 ± 1.8y (range 35-83)
were enrolled in the study. Mean BMR was 1.674.81 ± 51.485 kcal/d (range 1.020-2.610),
while mean REE was 2.125.58 ± 65.38 kcal/d (range 1.105-3.180) presenting an increase of
28.19 ± 2.58 % (range -22.73 % to 63.73 %). In the SIRS group (35 pts) BMR was
1.595.43 ± 61.48 kcal/d and REE 2.031.86 ± 70.44 kcal/d (range 1.105 - 2.905) increased
by 29.34 ± 3.3 % (range -22.73 % - 63.73 %). In the Sepsis group (6 pts) BMR was
1.880 ± 120.19 kcal/d and REE: 2.315 ± 184.08 kcal/d (range 1.900 - 2.980) with an
increase of 23.74 ± 7.55 % (range 0.78 %- 45.08 %), while in the Septic shock group (11
pts) respective values were 1.815.45 ± 113.1 kcal/d, 2.320.45 ± 177.67 kcal/d (range
1.180-3.180) and 26.95 ± 4.99 % (range -9.92 % - 46.63 %). The Kruskal–Wallis H Test
demonstrated no statistically significant difference among SIRS, Sepsis and Septic shock
patient groups with regard to the increase of REE (H(2) = 0.270, p = 0.874), with a mean
rank of 27.23, 24.25 and 25.41 respectively. Variables tested for possible influence on the
increase of REE exhibited an R square of 0.975. Nevertheless, based on the beta coefficients
none of them presented a p value less than 0.05 (p = 0.000). Even though not statistically
significant, the analysis showed a trend towards a decrease of REE in Sepsis and Septic shock
CONCLUSIONS. According to our results patients were hypermetabolic but there was no
significant difference between groups regarding the increase of energy requirements. The
wide variability of REE observed in all groups underlines the difficulty in the determination
of energy requirements in these patients and makes the use of IC the only reliable practice to
that purpose.
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EARLY LACTATE AND GLUCOSE LEVELS AND SUBSEQUENT LIVER
FAILURE AND MORTALITY IN CRITICALLY ILL PATIENTS

ENERGY EXPENDITURE IN CRITICALLY ILL MECHANICALLY
VENTILATED PATIENTS CAN BE ACCURATELY CALCULATED FROM MEAN
24-H VENTILATOR-DERIVED VCO2 AND NUTRITIONAL RQ

E. de Felice1, L. Woittiez1, F. Schierenbeck2, A. Oude Lansink1, J. Bakker3, M.W. Nijsten1
UMC Groningen, ICU, Groningen, Netherlands, 2Karolinska University Hospital, Section
of Cardiothoracic Surgery, Stockholm, Sweden, 3Erasmus Medical Center, ICU, Rotterdam,
Netherlands
INTRODUCTION. The impact of liver impairment may be underestimated in critically ill
patients. Very recently, in a large dataset the statistical relation of elevated lactate and
elevated glucose with mortality in the ICU was nearly completely explained by lactate, with
no independent contribution of hyperglycemia1.
Discrepantly low glucose levels combined with high lactate levels can indicate an impaired
Cori cycle2 and may thus herald liver failure.
OBJECTIVE(S). To examine the relation of early lactate and glucose levels with mortality
and subsequent liver impairment in ICU patients.
METHODS. Over a 7 year period all patients admitted to our adult 48-bed tertiary ICU
consisting of four dedicated subunits, were evaluated. In case of multiple hospital or ICU
admissions, the patient́s first ICU admission of the last hospital admission was used.
Arterial lactate and glucose levels were regularly measured with ABL 700/800 series pointof care analyzers in all ICU-patients in order to perform computer-guided glucose and
potassium control (GRIP). Lactate and glucose levels were analyzed when measured from
6 h before to 24 h after ICU-admission, and only for patients in whom at least 4 of both
measurements were done. Mean early lactate and mean glucose for each patient were then
calculated. Admission APACHE-IV and hospital mortality were determined as well as the
highest-liver component of the SOFA-score3 based on bilirubin measured up to 7 days after
ICU admission.
RESULTS. 13,857 patients aged 61 ± 16 years, 63 % males, APACHE-IV 53 ± 28 with a
hospital mortality of 13 % were included. 130,000 lactate and 143,000 glucose measurements were performed in these patients within 24 h of ICU admission. Lactate quintiles (q1to-q5: \ 0.95;0.95-1.24;1.25-1.60;1.61-2.20; [ 2.20 mmol/L) and glucose quintiles (q1-toq5: \ 6.9;6.9-7.5;7.6-8.0;8.1-8.9; [ 8.9 mmol/L) were univariately related with outcome,
with a U-shaped relation for glucose, with a predominant role for lactate upon multivariate
analysis. When lactate and glucose were multivariately related, an adverse impact of
‘normal’ glucose (i.e. \ 6.9 mmol/L) on mortality was observed for mild to severe hyperlactatemia (p \ 0.001; Fig 1).
1

S.N. Stapel1, P.J.M. Weijs2, H.M. Oudemans-van Straaten1
1

VU University Medical Center, Adult Intensive Care, Amsterdam, Netherlands, 2VU
University Medical Center, Nutrition and Dietetics, Amsterdam, Netherlands
INTRODUCTION. In critically ill mechanically ventilated patients indirect calorimetry is
recommended to guide energy nutrition. However, availability of indirect calorimetry is
limited and estimating equations are inaccurate.
OBJECTIVES. To validate a method in which ventilator-derived VCO2 combined with
nutritional RQ is used to calculate energy expenditure (EE).
METHODS. In this prospective observational study, indirect calorimetry was measured
during 24-hours using the Deltatrac II metabolic monitor (EE-calorimetry), and simultaneously, the ventilator-derived VCO2 was recorded. Nutritional RQ was calculated, based on
the amount and composition of the delivered nutrition. Using mean 24-h VCO2 and Nutritional RQ, EE-VCO2 was calculated via the rewritten formula of Weir (3.941*(VCO2(L/min)/
RQ) + 1.11*VCO2(L/min)*1440). Mean 24-h EE-VCO2 was compared with EE-Calorimetry
and EE as calculated with two formulas: the ESPEN guideline of 25 kcal/kg/day (EE-Esp25)
and the Harris Benedict equation with 30 % added (EE-HB + 30) (according to our initial
feeding regiment) and with 15 % added (EE-HB + 15) using Bland–Altman plots (data not
shown). The bias of the different methods was determined by the mean difference between
EE-VCO2, EE-Esp25, EE-HB + 30, EE-HB + 15 and EE-Calorimetry. Precision was determined by the variance of the difference (Levene’s test).
RESULTS. 84 patients were included. 58 were male. Mean age 63.5 ± 14.9, weight
79 ± 16 kg, APACHE II 23.9 ± 8.4, Energy Nutrition 1835 ± 627 kcal/24-h, RQ Nutrition 0.86 ± 0.015.
Mean 24-h EE-Calorimetry was 1823 ± 408, EE-VCO2 1885 ± 414, EE-Esp25
1979 ± 400, EE-HB + 30 2049 ± 334, EE-HB + 15 1818 ± 332 kcal/24-h.
The bias (mean difference with EE-Calorimetry) of EE-VCO2 was 61.8 ± 148.2 kcal/day.
This was significantly lower than the bias of EE-Esp25 (155.9 ± 343.6 kcal/day p = 0.022)
and EE-HB + 30 (226.5 ± 256.5 kcal/day p \ 0.001). The bias was smallest for EEHB + 15 (-9.94 ± 257.04 kcal/day). This bias was significantly smaller than for EE-VCO2
(p = 0.028).
The precision (variance of the difference) of EE-VCO2 was significantly smaller than the
variance of the difference of all equations EE-Esp25 (F = 33.6 p \ 0.001), EE-HB + 30
(F = 15.2 p \ 0.001), and EE-HB + 15 (F = 14.3 p = \ 0.001) (see figure).

Fig. 1 Glucose, lactate and mortality
Moreover higher lactates and lower glucoses were strongly associated with liver impairment
(P \ 0.001; Fig 2).

Figure
CONCLUSIONS. Energy expenditure in critically ill mechanically ventilated patients can
be accurately calculated from the mean 24-h ventilator-derived VCO2 and nutritional RQ.
This method is more precise than frequently used formulas allowing better daily tailoring of
energy nutrition for the individual patient.
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COMPARISON OF RESTING ENERGY EXPENDITURE ESTIMATED USING
PREDICTIVE EQUATIONS AND MEASURED USING INDIRECT
CALORIMETRY IN CRITICALLY ILL PATIENTS
M.L. Rousing1, M.H. Simonsen1, S. Andreassen1, U. Pielmeier1, J.-C. Preiser2

Fig. 2 Glucose,lactate and liver dysfunction
CONCLUSIONS. An early ‘normal’ glucose in critically ill patients with elevated lactate
should not be considered normal, as this points to an inability of the liver to (re)generate
sufficient glucose to cope with stress.
In addition to other established benefits, combined lactate and glucose measurements may
provide an early indication of potential subsequent liver failure.
REFERENCES. 1. Kaukonen KM, et al. Stress hyperlactatemia modifies the relationship
between stress hyperglycemia and outcome: A retrospective observational study. CCM
2014. 2. Cori CF, Cori GT. Carbohydrate metabolism. ARB 1946. 3. Vincent JL, et al. The
SOFA score to describe organ dysfunction/failure. ICM 1996.

1
Aalborg University, Center for Model-based Medical Decision Support, Aalborg,
Denmark, 2Erasme University Hospital, Université Libre de Bruxelles, Department of
Intensive Care, Brussels, Belgium
INTRODUCTION. European, American, Australian, and Canadian guidelines recommend
nutrition support in critically ill patients initiated within the first 24 h. While hypocaloric
feeding (\60-70 % of Resting Energy Expenditure (REE)) is associated with lower hospital
mortality compared to target feeding (90-100 % of REE) [1], other studies have shown that
a high caloric debt, calculated as the difference between caloric intake and REE, was
associated with a high rate of complications and adverse outcome [2]. Thus a reliable
assessment of REE is needed.
OBJECTIVES. The purpose of the study was to compare REE estimated by predictive
equations and an equation using carbon dioxide production (VCO2), to REE measured with
indirect calorimetry (MREE).
METHODS. The study was conducted in intubated, mechanically ventilated critically ill
patients. For each patient, MREE, respiratory quotient (RQ), oxygen consumption (VO2)
and VCO2 were recorded over a 30-min period. REE was estimated (EREE) with the HarrisBenedict equation (HB) from 1919 using both actual and ideal body mass, the Mifflin St
Jeor equation (MSJ), and the Penn State equations (PS)(1998, 2003a, and 2003b). All
equations were multiplied with a stress factor (SF) ranging from 1.0-1.8. As indirect calorimetry is not often done in a clinical setting, an estimation of REE using only VCO2
(EVCO2) was tested using the following equation.
EREE [kcal/min] = (0,003819/RQ + 0,001222) • VCO2 - 0,017965
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derived from the equation used by the indirect calorimeter, with VCO2 being the average
VCO2 for the patient and an RQ of 0.75-0.85. The daily EREE was compared to the daily
MREE using Root Mean Square Error (RMSE), with the lowest RMSE being the most
precise estimate.
RESULTS. Eighteen patients (mean age 62.7 ± 16.8 years, 5 women) were included. The
average daily MREE was 2346.0 ± 521.8 kcal/day. The most precise HB equation used
actual body mass and a SF of 1.55 (RMSE: 15.5 %). The MSJ equation with a SF of 1.59
had a RMSE of 14.5 %. The 2003b PS equation with a SF of 1.43 was the most precise with
a RMSE of 10.3 %. The VCO2 equation with an RQ of 0.8 was the most precise estimate of
REE with an RMSE of 9.3 %. Fig. 1 shows MREE vs. EVCO2 on the left and the MREE vs.
the PS equation with a SF of 1.55 on the right, along with respective fitted linear equations.

recommended. The modeled time course of changes in MEE/pREE ratio may be a method to
define specific daily caloric targets in the absence of indirect calorimetry. We proposed a
model for sepsis and trauma patients based on data from three studies. More studies with
MEE and pREE on consecutive ICU days and detailed patient care information are needed
to validate this approach.
REFERENCES. 1. Monk DN, Plank LD, Franch-Arcas G, et al. Sequential changes in the
metabolic response in critically injured patients during the first 25 days after blunt trauma.
Ann Surg. 1996;223(4):395-405. 2. Plank LD, Connolly AB, Hill GL. Sequential changes
in the metabolic response in severely septic patients during the first 23 days after the onset
of peritonitis. Ann Surg. 1998;228(2):146-58. 3. Frankenfield DC, Ashcraft CM, Galvan
DA. Longitudinal prediction of metabolic rate in critically ill patients. J Parenter Enteral
Nutr. 2012;36(6):700-12

0280
A PRECISE ESTIMATION OF CALORIC NEEDS OF OVERWEIGHT AND
OBESE CRITICALLY ILL PATIENTS TO PREVENT OVERFEEDING AND
UNDERFEEDING
M. Theilla1, I. Ben David2, P. Singer3

Fig. 1 MREE vs EREE for PS and EVCO2 equations
CONCLUSION. The estimation of REE using VCO2 is more precise than estimations using
the HB, MSJ, or PS equations, even after correction with stress factors. Hence, the use of
capnography to estimate MREE should be validated prospectively.
REFERENCES. 1. Arabi YM, et al. Permissive underfeeding and intensive insulin therapy
in critically ill patients: a randomized controlled trial. Am J Clin Nutr. 2011, 93:569-77.
2. Villet S, et al. Negative impact of hypocaloric feeding and energy balance on clinical
outcome in ICU patients. Clin Nutr. 2005, 24:502-509.
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A MODEL OF CHANGES IN ENERGY EXPENDITURE TO SPECIFY DAILY
CALORIC INTAKE TARGETS IN SEPSIS AND TRAUMA PATIENTS
U. Pielmeier1, M.L. Rousing1, S. Andreassen1
1

Aalborg University, Center for Model-based Medical Decision Support, Aalborg, Denmark
INTRODUCTION. European intensive care nutrition guidelines recommend caloric intake
close to measured energy expenditure. The daily supply during the first days should not
exceed 20-25 kcal/kg body weight (BW). During recovery, 25-30 kcal/kg BW/day is
recommended.
OBJECTIVES. We hypothesized that specific daily caloric targets can be defined based on
modeled changes in measured energy expenditure (MEE) on consecutive ICU days.
METHODS. We searched the literature for clinical data of MEE by indirect calorimetry on
consecutive ICU days. We limited our search to patients with sepsis, trauma, or sepsis and
trauma. We excluded studies without daily measurements and studies without data to predict
resting energy expenditure (pREE). We estimated daily averages of the increase from pREE
by calculating the mean values (±standard error of the mean (SEM)) of the ratio of MEE to
pREE on each day and constructed a model of the changes in energy expenditure by a
mathematical fit to the mean values of the ratios.
RESULTS. We found three studies with daily measurements in seven [1], eight [2], and
thirteen [3] patients (mean age 38 ± 20, 60 ± 16, 63 ± 16 years, respectively). The patient
numbers for the analysis of MEE/pREE ratios on consecutive ICU days differed between 9
(day 14 and 15) and 25 (day 7). Fig. 1 shows the mean MEE/pREE ratios (±SEM) by study
on consecutive ICU days and a model of the time course for changes in MEE/pREE ratio
based on a parabolic fit to the mean values. The model indicates an increase in MEE/pREE
ratio during the first week and a peak after 9 days. To estimate daily caloric needs, the MEE/
pREE model value is read from the curve and multiplied with the pREE of a patient. For
example, at a predicted basal metabolic rate of 1500 kcal/day, the caloric target is 1680 kcal
(1.12 9 1500 kcal) on day 2 and increases to 1995 kcal on day 9 (1.33 9 1500 kcal).

Fig. 1 mean MEE/pREE ratios (±SEM) and model fit
CONCLUSION. Changes in energy expenditure over the course of critical illness are
evident from daily measurements. Optimized caloric intake close to energy expenditure is

1
Institute for Nutrition Research, General Intensive Care, Rabin Medical Center, Petah
Tikva, Israel, 2Institute for Nutrition Research, Critical Care, Petah Tikva, Israel, 3Institute
for Nutrition Research, Critical Care, Petahi Tikva, Israel
INTRODUCTION. A precise estimation of caloric needs of overweight critically ill
patients can be helpful to prevent overfeeding and underfeeding. Indirect calorimetry (IC) is
more precise than predictive equations, but performing the measurement is difficult for
several reasons, including shortage of reliable devices, need of training a special staff and
time consuming process.
OBJECTIVES. The objective of this study is to compare the predictive equations with
multiple IC measurements on overweight and obese critically ill patients.
METHODS. A retrospective study recruited overweigh/obese critically ill patients divided
into 3 groups according to BMI (29-31), (31-35), ([35 kg/m2). Demographic data, severity
scores, resting energy expenditure measured by IC (Deltatrac II, GE, USA) performed
between days (1-4)(4-7)(7-11)([11), predicted energy expenditure using Harris Benedict
equations (HB), and Faisy Fagon equations were assessed. In addition, the amount of
calories and insulin administered during the day of measurement was noted. Results were
compared using one way ANOVA test and correlations were.
RESULTS. Sixty patients were included. Mean age was 58.3 ± 15.5 years, mean BMI for
the 3 groups was 34.5 ± 6.7 kg/m2, APACHE II 20.6 ± 4.8, 25.1 ± 4.7 and 21 ± 6.5 in
the 3 groups respectively. Measured REE for the 3 group was 2109 ± 353 kcal/d,
2056 ± 470 kcal/d and 2277 ± 514 kcal/d respectively. Mean HB predictive equation was
close to REE measurements (2166 ± 361 kcal/d). Faisy Fagon (2108 ± 252 kcal/d) was
more accurate in the second group (BMI: 31- 35 kg/m2). No day to day variability was
found in the different groups. No difference was found in the calories and insulin
administered.
CONCLUSIONS. Regardless of the severity of the obesity, no difference was found
between the various groups and from day to day measurements. One measurement during
the all ICU stay could be sufficient in overweight and obese ICU patients. If not available,
IC could be replaced by Faisy Fagon or Harris Benedict equations.
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ANALYSIS OF NUTRITIONAL PRACTICES AND ASSOCIATED OUTCOMES IN
PATIENTS RECEIVING VASOPRESSORS. A STUDY OF THE CALNUCI
(CALIDAD DE NUTRICIÓN EN LA UCI) WORKING GROUP
C.I. Loudet1, L.I. Tumino1, M.C. Marchena1, R. Gimbernat2, M.L. Cabana3, G. Capurro4,
P. Astegiano5, M.A. Velásquez6, M. Casanova7, M.C. Roth8, G. Roda9, P. Okurzati10,
Y. Balmaceda2, J. Rodrı́guez Bugueiro7, E. Estenssoro1, CALNUCI
1

Hospital General San Martı́n de La Plata, La Plata, Argentina, 2Centro de Cuidados
Intensivos, San Juan, Argentina, 3Hospital Pablo Soria, Jujuy, Argentina, 4Hospital General
Dr. Oscar Allende, Mar del Plata, Argentina, 5Hospital José Marı́a Cullen, Santa Fe,
Argentina, 6Sanatorio Nuestra Señora del Rosario, Jujuy, Argentina, 7Hospital El Cruce,
Florencio Varela, Argentina, 8Hospital San Juan de Dios, La Plata, Argentina, 9Hospital
Municipal Eva Perón, Merlo, Argentina, 10Casa Hospital San Juan de Dios, Ramos Mejı́a,
Argentina
INTRODUCTION. Enteral nutrition (EN) is usually interrupted in critically ill patients
receiving vasopressors, but whether this practice increases complications or affects ICU
outcomes is uncertain.
OBJECTIVE. To determine if the use of EN in itself, and in increasing daily doses, is
associated with mortality, length of ICU stay (LOSICU), and other clinical complications, in
patients receiving vasopressors.
METHODS. Prospective cohort study of consecutive patients receiving EN C 5 days in 10
ICUs in Argentina. Epidemiological data, nutritional variables including symptoms of
gastrointestinal (GI) dysfunction, complications (infections, gut ischemia) and outcome
variables were recorded. Patients with and without vasopressors were compared.
In patients with vasopressors, the decision to maintain, decrease or withhold EN was taken
by attending physicians. Comparisons of clinical and outcome variables were performed in 3
predetermined groups, according to the mean amount of calories delivered during vasopressor therapy: \ 5 kcal/kg/d, 5-19 kca/kg/d, or C20 kcal/kg/d.
To ascertain the effect of EN in patients with vasopressors on their outcomes, independent
predictors for ICU mortality and LOSICU were identified with multiple logistic and linear
regression analysis. Predetermined variables significantly associated with ICU mortality,and
LOSICU in univariate analysis (p \ 0.2) were tested.
Data are presented according to their nature. Software STATA11
RESULTS. Of 452 patients included, 281(62 %) required vasopressor therapy; compared to
those not receiving it (N = 171, 48 %), were, respectively, more severely ill APACHEII
(18 ± 7 vs 16 ± 7, p \ .01), SOFA24hs(6[4-8] vs 4[3-6] p \ .01), more frequently developed ARDS (26 % vs 15 % p \ 0.01), kidney dysfunction(45 % vs 29 % p \ 0.01), GI
dysfunction(36 % vs 27 %, p \ 0.05), and ICU mortality(44 vs 20 %,p \ 0.01). No cases
of gut ischemia were reported. Both groups received similar kcal/kg/d: mean 15.6 ± 6 vs
15.7 ± 7, p = 0.45 and had early EN: 71 % vs 70 %, p = 0.81.
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Table 1 shows characteristics and outcomes of the 3 subgroups of patients on vasopressors.
VARIABLES

\5 kcal/kg/d
(N = 45)

5-19 kcal/kg/d
(N = 201)

C 20 kcal/kg/d
(N = 35)

p value

APACHEII

18 ± 8

18.7 ± 7

17 ± 8

0.37

SOFAc 3-4

41 (91)

190 (95)

32 (91)

0.60

ARDS

13 (29)

52 (26)

8 (23)

0.83

GI symptoms

27 (60)

66 (33)

8 (23)

0.0001

VAP

28 (62)

132 (66)

23 (69)

0.79

Catheter-related
infection

2 (4)

15 (7)

3 (9)

0.70

LOS ICU

14 [9-19]

13 [9-20]

20 [11-26]

0.06

LO MV

9 [7-13]

11 [7-16]

14 [9-20]

0.01

ICU mortality

18 (40)

87 (44)

18 (53)

0.58

[Mean Kcal and outcomes in patients on vasopressors]
Independent predictors of ICU mortality in patients on vasopressors were age: OR
1.01,CI95 % 1-1.03, p 0.048, ARDS: OR 3.07,CI95 % 1.73-5.44, p \ 0.01, and kidney dysfunction: OR 2.04,CI95 % 1.21-3.44, p \ 0.01.
Table 2 shows independent predictors for LOSICU in patients on vasopressors.
Variable

Coef

95 %CI

Kcal/kg/d

0.2

0.02 - 0.4

p value
0.030

Early EN

-2.5

-5.1 - -0.99

0.05

Gastroparesis

5.8

3.3 - 8.4

0.000

VAP

5.02

2.5 - 7.6

0.000

Catheter-related infection

9.5

5.04 - 14

0.000

[Multiple linear regression model for LOS ICU]
CONCLUSIONS. • Mean daily caloric intake was mainly in the hypocaloric range. The
mean daily calorie intake was similar in patients with and without concomitant vasopressor
use.
• EN appeared to be safe in this cohort: provision of EN during vasopressor use was not
associated with higher mortality or more frequent severe clinical complications.
• Increasing daily caloric dose was, however, independently related to longer ICU stay.
• Reasons for not stopping EN in patients receiving vasopressors were not explored, but
might include lack of compliance with current guidelines or simply, a prudent approach to
the issue.
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PREDICTION OF PROTEIN CATABOLISM WITHOUT USING 24-HOUR URINE
COLLECTION UREA NITROGEN EXCRETION IN CRITICAL ILL PATIENTS
B.G. González Carmona1, E. Monares1, J. Aguirre1, J. Franco1, N. Bernal1, F. George1
1

American British Cowdray Medical Center, Department of Critical Care Medicine
‘Dr Mario Shapiro’, Mexico, Mexico
INTRODUCTION. In critical ill patients in fasted state, energy is supplied by amino-acids
derived from marked muscular catabolism, about 3 to 5 more times than in healthy subjects.
Nutrition support provided to the critical ill patient is an effort to prevent loss of nitrogen in
the hyper-catabolic phase of the insult and also to promote restoration of protein mass in the
recovery period. Therefore it is important to accurately identify which patients have
increased protein destruction and require aggressive early nutrition intervention, according
to their daily nitrogen losses.
OBJECTIVE. Compare two formulas for determining the nitrogen balance level of the
organism. The first formula using the 24-hour urinary urea nitrogen excretion, and the
second formula using routine laboratory variables and anthropometric parameters as serum
urea nitrogen (SUN mg/dl), actual body weight (WT) and white blood cells count (WBC
cells/mm3) in the daily care of critical ill patients.
MATERIALS AND METHODS. A prospective, observational study conducted in The
Department of Critical Care Medicine ‘‘Dr. Mario Shapiro’’, American British Cowdray
Medical Center from March 2011 to February 2014. INCLUSION CRITERIA: patients
receiving specialized nutrition support during the first 8 days of stay and underwent 24-hour
urine collection urea nitrogen excretion. EXCLUSION CRITERIA: serum creatinine
[1.5 mg/dl; bilirubin [3.0 mg/dl, INR [3.0; HIV infection; pregnancy; morbid obesity
(more than 150 % of ideal weight). Correlation index and Balant and Altman method was
performed. The next formulas were used:1. UNA: A (g/d) = NUU 9 (0.6 9 weight 9
(BUN2 - BUN 1) 9 0.012. UNA estimated: A (g/d) = [(0.29 9 weight) + (1.2 9 White
blood cells) + (0.44 9 BUN)] - 24.8. (A = clearance of nitrogen), (NUU = 24-hour urine
collection urea nitrogen excretion).
RESULTS. We considered a total of 380 cases that have inclusion criteria, 230 were
excluded and 150 cases were analyzed using the two formulas mentioned below. The
median age was 60 years (20-85), with median SAPS II score of 41 ± 11 points. The
correlation index for the 2 formulas was 0.8, with a p \ 0.05. The error rate was 36 %.
CONCLUSIONS. The proposed formula does not need a 24-hour urinary urea nitrogen
excretion to calculate nitrogen balance. The use of this formula should be assessed in future
for aggressive nutritional intervention in the critical ill, employing just routine laboratory
screens.
REFERENCES. 1. Dickerson RN, Mason DL, Croce MA, et al. Evaluation of an artificial
neural network to predict urea nitrogen appearance for critically ill multiple-trauma patients.
JPEN J Parenter Enteral Nutr. 2005 29:429-435
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NUTRITIONAL OUTCOMES IN THE MEDICAL INTENSIVE CARE UNIT
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H. Bektas1, G. Yigit2, S. Korkmaz2, E. Coban3, E. Terzioglu3

WHICH NUTRITION SCREENING TOOL FOR THE ELDERLY CRITICALLY
ILL PATIENT?

1

Akdeniz University Nursing Faculty, Medical Nursing Department, Antalya, Turkey,
2
Akdeniz University Hospital, Antalya, Turkey, 3Akdeniz University Faculty of Medicine,
Antalya, Turkey
INTRODUCTION. Nutritional support is considered as a standard of care for intensive
care unit (ICU) patients (1). In the ICU population, malnutrition continues to be a common
finding and has been shown to be associated with increased morbidity (higher infection rate,
delayed wound healing, prolonged mechanical ventilation, longer length of stay and duration of recovery), mortality, and costs (2).
OBJECTIVES. To determine the nutritional outcomes for patients in the medical intensive
care unit.
METHODS. This was a cohort study of patients C 18 years old who had an ICU stay of at
least 48 h. A total of 101 critically ill patients in the medical intensive care unit were
included in the study. Enteral nutritional support was initiated as early as possible after
medical ICU admission. Nutritional outcome measures included the number of patients who
received enteral/parenteral nutrition, clinical outcomes included the anthropometric measurements (body mass index (BMI), mid-arm circumference (MAC), and the HarrisBenedict equation), laboratory results (albumin, prealbumin, transferrin, calcium, potassium, magnesium, serum levels of total lymphocyte count [TLC], urine protein test, and
nitrogen balance), ICU stay and nosocomial infections. Frequency, paired t-test, and one
way anova were used to analyze data.
RESULTS. During the study period, 158 patients were admitted to the ICU, of whom 101,
who fulfilled all the inclusion criteria, composed the study population. Of 101, 64 were
males, the average age was 54 ± 13 years. The mean Glasgow Coma Scale score was
12 ± 3, and 43.6 % had mechanically ventilated. In this study, 50.5 % of the patients had
oral, 43.6 % had parenteral and 5.9 % had enteral feedings. Undernutrition
(BMI \ 18.5 kg/m2) was present in 5 % of the patients, and mean body mass index was
27 ± 6 kg/m2. We also noted the statistically significant decrease in anthropometric
parameters in all patients during hospitalization (p \ 0.05). Decreases were observed in all
the clinical parameters of laboratory test results of the patients indicating end products of
fat, protein, and carbohydrate metabolism (p \ 0.05). The median duration of ICU stay was
5 days, and 16.8 % had nosocomial infections.
CONCLUSIONS. Early enteral nutrition is recommended for critically ill patients. The
combination of enteral and parenteral nutrition may contribute to meeting adequate nutritional requirements. In conclusion, we would like to emphasize that since undernutrition has
an adverse effect on morbidity and mortality, careful nutritional evaluation of patients on
admission is essential. Special attention should be given to patients who have mild malnutrition on admission, since this population of patients seem to be at highest risk of adverse
effect of hospitalization.
REFERENCE(S). 1. Kreymann KG, Berger MM, Deutz NE,et al. ESPEN Guidelines on
enteral nutrition: Intensive care. Clin Nutr 2006; 25:210-223.

S. Tripathy1
1
All India Institute of Medical Sciences (AIIMS), Bhubaneswar, India
INTRODUCTION. Malnutrition is a known cause of increased morbidity and mortality in
critically ill patients. Geriatric patients may be at a specially increased risk of preexisting
malnutrition. Screening for nutritional status is not yet standardized upon admission in many
critical care units. Few screening tests are designed for or validated in the geriatric patient
population.
OBJECTIVES. Having previously established malnutrition as a cause of poor long term
outcome we compared two such screening tools with an aim of identifying a robust
screening test for our critically ill geriatric patients.
METHODS. For this prospective, descriptive, non-randomized study, 111 consecutive
patients admitted to the intensive care unit, aged [65 years underwent the malnutrition
universal screening tool (MUST) and the geriatric nutrition risk index (GNRI) screening
tests. Predefined standard definitions of malnutrition risks were taken as the gold standard to
evaluate the sensitivity, specificity and predictive values of the tools. The k statistic was
calculated to measure the agreement between the tools. The Shrout classification was used
to interpret its values as follows- 0-0.1, virtually none; 0.11-0.4, slight; 0.41-0.6, fair; 0.610.8, moderate; 0.81-1.0 substantial (agreement).
RESULTS. The mean age of the patients screened was 74.7 ± 8.4 years (65-97 years). The
standard definition, MUST and GNRI identified 52.2, 65.4 and 64.9 % to be malnourished
respectively. The sensitivity and specificity of the tests were 96.5 % CI (87.9-99.5 %) and
72.3 % CI (57.5-84.5 %) for MUST and 89.5 % CI (75.2-96.7 %) and 55.0 % CI
(75.2-96.9 %) for GNRI respectively. Screening was not possible by GNRI tool in a higher
percentage of the population than with the MUST tool (31 % vs 4 % respectively). The
agreement between the tools was moderate for Standard- MUST k = 0.65 and MUSTGNRI k = 0.60 and fair for Standard-GNRI k = 0.43.
CONCLUSIONS. The risk of malnutrition is high among our patients as identified by all
the tools. Although both the GNRI and MUST showed a high sensitivity, MUST might be
more practical to use due to a higher specificity and greater applicability (lesser missing
values).
REFERENCE(S). 1. Tripathy S, Mishra JC, Dash SC. Critically ill elderly patients in a
developing world-mortality and functional outcome at 1 year: A prospective single-center
study. J Crit Care. 2014 Jan 13. pii: S0883-9441(14)00011-2. doi: 10.1016/j.jcrc.2014.01.
007. [Epub ahead of print] PubMed PMID: 24581949. 2. Stratton RJ, King CL, Stroud MA,
Jackson AA, Elia M. ‘Malnutrition Universal Screening Tool’ predicts mortality and length
of hospital stay in acutely ill elderly. Br J Nutr. 2006 Feb;95(2):325-30. 3. Cereda E,
Pedrolli C. The Geriatric Nutritional Risk Index. Curr Opin ClinNutr Metab Care 2009; 12:
1-7.
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Nutrition prescription

CURRENT STATUS OF STUDIES IN THE WORLD ABOUT OPTIMAL
COMPOSITION OF THE AMINO ACID AND PROTEIN FOR ICU PATIENTS:
SYSTEMATIC REVIEW

Energy prescribed(kcal/d)

1473

delivered

840 (57 %)

Energy prescribed(kcal/kg/d)

20

1

delivered

12 (60 %)

2

Protein prescribed(g/d)

96

delivered

49 (51 %)

T. Takahiko1, Y. Tomoaki1, Y. Masataka1, N. Masaji2
Kochi Medical School, Department of Anesthesiology and Intensive Care, Nankoku, Japan,
University of Tokushima Graduate School, Department of Emergency and Critical Care
Medicine, Tokushima, Japan
INTRODUCTION. Nutritional therapy is one of the important factors which improve the
prognosis in critical care patients. A meta-analysis has shown that n-3 fatty acid-enriched
parenteral nutrition reduces the risk of infection and length of stay in the ICU (1). However,
there has been no evidence about the relationship between protein and patients mortality.
OBJECTIVES. To determine if the nutrient composition of enteral nutrition, particularly
that of a high proportion of protein and amino acids, influences the prognoses, ventilator
discontinuation rates, and incidence of complications in critically ill patients.
METHODS. PubMed was systemically searched from inception to April 2013 using the
following search terms: (protein OR lipid) AND (parenteral OR enteral) AND (nutrition OR
feeding OR feedings) AND (critically ill OR critically ill patient OR intensive care OR
ICU). We selected randomized controlled trials investigating the effect of nutrition on
mortality and/or morbidity in critically ill patients. We limited the search to publications in
English that reported studies with human subjects aged C13 years. Three independent
reviewers selected citations, extracted data.
RESULTS. Of the 1,309 articles identified in the primary search, 436 manuscripts remained
after excluding case reports, non-English manuscripts, studies of non-human subjects, and
studies of subjects \13 years old. The title and abstract review excluded 349 additional
manuscripts. Of the 87 remaining manuscripts, only 5 included information regarding amino
acids or proteins. Three of these described prospective randomized studies and are included
in the review. However, only 1 study included mortality and length of stay in the intensive
care unit (ICU) as primary outcomes, and a meta-analysis could not be performed. In
addition, the study concluded that the amount of branched-chain amino acids was more
important than the amount of total protein intake (2). No study has documented the effect of
amount of amino acid and protein in ICU patients.
CONCLUSIONS. The results of the present systematic review demonstrate that evidence is
lacking regarding the appropriate amino acid and protein composition for the nutritionrelated care of ICU patients.
REFERENCES. 1. Pradelli L, et al.: n-3 fatty acid-enriched parenteral nutrition regimens
in elective surgical and ICU patients: a meta-analysis. Crit Care 2012; 16: R184
2. Garcı́a-de-Lorenzo A, et al.: Parenteral administration of different amounts of branchchain amino acids in septic patients: Clinical and metabolic aspects: Crit Care Med 1997;
25: 418-424
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NUTRITION CARE OF CRITICALLY ILL PATIENTS WITH LEUKEMIA:
A RETROSPECTIVE REVIEW
K.N. MacEachern1, A.P. Kraguljac1, S. Mehta1
1

Mount Sinai Hospital, Toronto, Canada
INTRODUCTION. Adults with acute leukemia may become malnourished due to side
effects of chemotherapy. Gastrointestinal graft versus host disease may be seen in patients
who receive an allogeneic stem cell transplant. Critically ill patients frequently become
malnourished due to poor provision of oral and enteral nutrition (EN) and sepsis. Critically
ill patients typically receive 60 % of their energy and 40 % of their protein requirements [1].
Inadequate nutrition support may contribute to worse ICU outcomes [1]. There is limited
information about the nutrition care of critically ill adults with acute leukemia.
OBJECTIVES. We reviewed the nutrition care provided to patients with acute leukemia
admitted to the ICU. We hypothesized that patients admitted to the ICU with acute leukemia
receive inadequate nutrition therapy.
METHODS. We performed a retrospective chart review of all adults with leukemia
admitted to the Medical/Surgical ICU at Mount Sinai Hospital for [24 h, from 2009 to
2012. This study was approved by the local ethics review board. We collected data on
patient demographics, admission APACHE II score, type of nutrition therapy provided
during the first 12 days of ICU admission, quantity of EN and parenteral nutrition
(PN) administered, reasons for withholding nutrition, and mortality status at ICU
discharge.
RESULTS. Data were collected on 84 patients with acute leukemia. Patient demographics
are shown in Table 1. Sepsis was the primary admitting diagnosis (53 %). Twenty-two
(27 %) patients received an allogeneic stem cell transplant; their average BMI was 23 (vs
27 in non transplant patients, p = 0.04). Patients received nutrition on 62 % of ICU days.
An oral diet was prescribed for 38 patients (46 %); 60 % of these patients began eating
within 24 h of ICU admission. EN was prescribed for 45 patients (54 %) and started
within 2 days of admission in 89 % of these patients. Enteral nutrition prescription details
are shown in Table 2. EN was withheld commonly for airway management and GI
dysmotility on average twice per patient, for 6 h each time. ICU mortality was 37 %.
Energy and protein delivery in survivors and non-survivors are shown in Figure 1. There
were no differences in nutrition prescribed or received, or mortality based on BMI or stem
cell transplant status.
Characteristic
Age, years

1.4

delivered

0.68 (49 %)

Data is mean and percent
[Table 2. Enteral Nutrition (EN) prescription]

Fig. 1 Figure 1. % energy & protein delivered
CONCLUSIONS. Adults admitted to the ICU with acute leukemia received only 57 % of
energy and 51 % protein prescriptions. Our data showing inadequate energy and protein
delivery in critically ill patients with acute leukemia is similar to other critically ill populations. There is controversy in the literature about the optimal amount of energy and protein
for the critically ill. There is opportunity for future research regarding optimizing nutritional
support in this population.
REFERENCE(S). 1. Heyland, D.K., et al., Optimal amount of calories for critically ill
patients: depends on how you slice the cake! Crit Care Med, 2011. 39(12): p. 2619-26.
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SYSTEMIC INFLAMMATORY RESPONSE TO INFECTIONS IN PATIENTS
ADMITTED TO ICU. PATIENT- RELATED RISK FACTORS. 2013 ENVINHELICS REGISTRY DATA
X. Nuvials1, M. Palomar2, F. Alvarez-Lerma3, P. Olaechea4, S. Uriona5, M.P. Gracia3,
I. Seijas6, A. Colomar7, E. Yuste8, A. Arenzana9, ENVIN-HELICS
1

Hospital Arnau de Vilanova, Intensive Care Medicine, Lleida, Spain, 2Hospital Arnau de
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Barakaldo, Spain, 7Hospital Son Espases, Palma de Mallorca, Spain, 8Hospital Universitario
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INTRODUCTION. Severe sepsis and septic shock are frequent in infections that require
ICU admission. There is scarce information about patient-related risk factors for developing
severe inflammatory response (SIR).
OBJECTIVES. To analyze the influence of patient-related risk factors in developing SIR
infections in patients requiring ICU admission.
METHODS. Prospective, observational, multicenter and voluntary enrollment study
(Spanish registry ENVIN-HELICS)*. All patients admitted in ICU for [24 h between 1st
April and 30th June 2013 were included. All episodes of infection were recorded during the
follow-up. Infections associated to severe sepsis (SS) and septic shock (SX) were considered
SIR. Systemic inflammatory response to infection was defined according to consensus
criteria **. Patients were categorized as SIR(+) when had (C1) infection with SIR, and
SIR(-) when had only infections with sepsis or without inflammatory response. Demographic data, risk factors, and comorbidities were recorded. Univariate analysis were done
using Chi square test and variables found to be significant (p \ 0,05) were included in a
multivariate logistic regression model. p value \ 0,05 was considered statistical significant.
RESULTS. Among 20,799 patients admitted in ICU, 8,789 infections were recorded. 2,075
(23 %) developed SX, 1,136 (13 %) SS, 4,099 (47 %) sepsis and 1,479 (17 %) had not
inflammatory response. There were 2,652 patients SIR(+) and 4,064 SIR(-). SIR(+) patients
were older (65.1 ± 13.9 vs. 62.5 ± 15.9 years) (p \ 0.05) and had a higher APACHE II
score (25.6 ± 7.8 vs. 18.1 ± 7.8) (p \ 0.05). Table 1 shows patient-related risk factors
found to be independent predictors for developing SIR in the multivariate analysis.
Table 1. Patient-related
risk factors

RIS (-)
patients
n = 4064
n (%)

RIS (+) patients
n = 2652
n (%)

OR
(IC95 %)

Emergency Surgical admission

691 (17)

653 (24.6)

2.55 (1.95-3.34)

Urological surgery \30 days
before ICU admission

555 (13,7)

594 (22.4)

2.14 (1.46-3.13)

Emergency surgery during
ICU stay

743 (18.3)

662 (23.5)

1.25 (1.07-1.46)

Antibiotics \48 h previous
ICU admission

1,612 (39,7)

1463 (55,2)

1.43 (1.28-1.60)

56

Female sex, N (%)

40(48 %)

Height, m, mean

1.67

Weight, kg, mean

72

BMI, kg/m2

27

APACHE II score, mean

27

Allogeneic stem cell transplant, N (%)

22(27 %)

ICU length of stay, days

10

ICU mortality, N (%)

31(37 %)

[Table 1. Characteristics of 84 study patients]

Protein prescribed(g/kg/d)

Renal replacement technics

360 (8.9)

487 (18.4)

1.69 (1.43-2.01)

Immunosuppression

483 (11.9)

452 (17.0)

1.20 (1,01-1.42)

Neoplasm

556 (13.7)

539 (20.3)

1.20 (1.03-1.40)

[Patient related risk factors. Multivariate analysi]
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CONCLUSIONS. SIR is associated to 36 % of infections in ICU patients. There are
patient-related factors independently associated with the most severe forms of systemic
inflammatory response to infection.
REFERENCE(S). *http://hws.vhebron.net/envin-helics/. * Levy MM, et al. SCCM/
ESICM/ACCP/ATS/SIS international sepsis definitions conference. Intensive Care Med.
2003;29:530-538).
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PROCALCITONIN CLEARANCE CORRELATES WITH MAJOR
COMPLICATIONS IN POSTOPERATIVE PERITONITIS
A. Benı́tez-Cano1, E. Samsó1, M. Sadurnı́1, S. Beltrán de Heredia1, I. Ramos1, L. Aguilera1,
L. Moltó1, J.C. Álvarez1, C. Garcı́a Bernedo1
1
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INTRODUCTION. Biochemical biomarkers as procalcitonin (PCT) and C-reactive protein
(CRP) are helpful as diagnostic tools in septic patients. They’re commonly used to monitor
septic process in the critical patient although their usefulness as prognosis markers are not so
clear and dynamic changes rather than concentration itself seems to correlate better1. Surgical population shows higher cut-off values for both biomarkers and there’s no clear
correlation between absolute values and severity in the surgical patient2. CRP seems to be
more sensitive than PCT as an early biomarker predicting anastomotic leakage after elective
colorectal surgery.
OBJECTIVES. The aim of this study was to asses the prognostic value of PCT and CRP in
the clinical setting of secondary postoperative peritonitis to predict major complications.
Usefulness of these biomarkers to predict the adequacy of empiric antibiotherapy was also
assessed.
METHODS. This was a single centre, retrospective study in the postoperative intensive
care unit of Hospital del Mar, Barcelona, Spain. Between January 2011 and September
2013 patients with secondary postoperative peritonitis and positive peritoneal cultures
were included. Daily PCT and CRP were measured for 5 postoperative days (POD). Major
complications included re-operation for infection, percutaneous drainage of intraabdominal
abscess and in-hospital mortality. Empiric antibiotic therapy was deemed as adequate if at
least one antibiotic molecule was effective against each positive peritoneal culture
bacteria.
RESULTS. A Total of 68 patients with diagnosis of postoperative peritonitis and positive
peritoneal cultures were included. 44.1 % of patients presented a major complication. No
significant differences in demographic data and comorbidities were found. Severe sepsis and
septic shock were associated with increased likelihood of death. Dynamic changes in CRP
nor antibiotic adequacy didn’t correlate with major complications. 40 % clearance of PCT
on POD 2 compared to baseline was associated with a low risk of major complications
(p = 0.015) and a PCT increase higher than 150 % on POD 2 relative to baseline was
associated with a increased likelihood of death (p = 0.009).
CONCLUSIONS. 40 % clearance of PCT values on POD 2 from baseline is associated
with a low risk of developing major complications while an increase above 150 % correlates
with high risk of mortality.
REFERENCE(S). 1. Suberviola E et al. Diagnostic value of procalcitonin, C-reactive
protein and leukocytes in septic shock. Med Intensiva. 2012. Apr;36(3): 177-84. 2. Clec’h C
et al. Differential diagnostic value of procalcitonin in surgical and medical patients with
septic shock. Crit Care Med. 2006 Jan;34(1): 102-7. 3. Heyland DK et al. Procalcitonin for
reduced antibiotic exposure in the critical setting: a systematic review and an economic
evaluation. Crit Care Med. 2011 Jul;39(7): 1792-9.
GRANT ACKNOWLEDGMENT. S.Mojal (IMIM): statistical support.
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MONOCYTE SUBSET DISTRIBUTION IS ASSOCIATED WITH MORTALITY
OF CRITICALLY ILL PATIENTS
W.S. Speidl1, K.A. Krychtiuk1,2, M. Lenz1, L. Wutzlhofer1, G. Maurer1, G. Heinz1,
J. Wojta1,2,3
1

Medical University of Vienna, Department of Internal Medicine II, Vienna, Austria,
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University of Vienna, Core Facilites, Vienna, Austria
INTRODUCTION. Patients admitted to a medical ICU suffer from various pathologies.
Despite that, many patients develop a systemic inflammatory response syndrome (SIRS)
often in the absence of microbial pathogens. As key regulators of innate immunity,
monocytes may be crucially involved in SIRS development. Monocytes can be distinguished into three subsets according to their surface expression of CD14 and CD16:
Classical monocytes (CD14++CD16-; CM), non-classical monocytes (CD14+CD16++;
NCM) and intermediate monocytes (CD14++CD16+; IM), the latter shown to be particularly pro-inflammatory.
OBJECTIVES. To analyze whether monocyte subset distribution at admission or 72 h after
admission in critically ill patients is associated with 30-day survival.
METHODS. In this prospective, observational cohort study, 195 consecutive patients
admitted to a cardiac ICU at a tertiary care center were enrolled. Blood was taken at
admission to the ICU and after 72 h. Distribution of monocyte subsets was analyzed by
flow-cytometry.
RESULTS. Mean Apache II score was 19.5 ± 8.1 and 30-day mortality was 25.4 %. At
admission, NCM were significantly lower in non-survivors as compared to survivors [2.65
(0.42-5.53) vs. 4.36 (0.67-7.66) %; p = 0.010] whereas CM and IM did not differ according
to 30-day survival. In contrast, 72 h after admission, monocyte subset distribution shifted
towards an increased proportion of IM [9.4 (3.8-13.1) vs. 4.3 (2.3-8.1); p = 0.005] with a
concomitant decrease of CM [86.8 (78.5-89.3) vs. 89.6 (84.9-93.1); p = 0.009] in nonsurvivors versus survivors, respectively. NCM at day 3 were not associated with death at
30 days. Kaplan–Meier analysis revealed that NCM at admission below the median predicted early mortality (day 0 to day 10; p \ 0.001) but not late mortality (day 10 to day 30;
p = 0.24), whereas CM and IM at day 3 were associated with late mortality (CM:
p = 0.036; IM: p = 0.003) but not early mortality (CM: p = 0.97; IM: p = 0.22).
CONCLUSIONS. Circulating monocyte subsets are associated with 30-day mortality in
critically ill patients. NCM at admission predict early and monocyte subset distribution at
day 3 predicts late mortality. Despite underlying pathologies leading to ICU admittance, the
innate immune system as reflected by monocyte subset distribution plays a major role in
ICU outcome.
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PROGNOSTIC VALUE OF PENTRAXIN-3 LEVELS IN PATIENTS WITH
SEVERE SEPSIS
S. Hamed1, M. Behnes1, S. Lang1, D. Lepiorz1, D. Pauly1, F. Trinkmann1, M. Borggrefe1,
U. Hoffmann1
1
Medical Faculty Mannheim, University of Heidelberg, 1st Medical Department,
Mannheim, Germany
INTRODUCTION. Severe sepsis represents a life-threatening inflammatory process caused
by a systemic infection and is regarded as a major healthcare concern. Long pentraxin 3
(PTX-3) is an acute-phase protein and is secreted by numerous cells in response to proinflammatory stimuli such as interleukin-1 (IL-1) and tumor necrosis factor a (TNF-a). This
study assesses the diagnostic and prognostic value of PTX-3 in patients with severe sepsis or
septic shock being admitted to a medical intensive care unit (ICU).
METHODS. 108 patients with clinical criteria of severe sepsis and septic shock were
enrolled after admission to the ICU. Diagnosis of sepsis was based on the ACCP/SCCM
consensus statement criteria. Blood samples were drawn on day 1, 3 and 8. PTX-3 was
measured by ELISA (Quantikine ELISA) in plasma. Additionally, procalcitonin (PCT) and
interleukin-6 (IL-6) were measured. All-cause mortality was followed up to 30 days and
6 months. Statistical analyses were performed with ANOVA, Mann–Whitney or Welch’s
corrected t-test and Spearman’s rank correlation.
RESULTS. PTX-3 levels measured on day one significantly correlated with IL-6
(r = 0.386, p = 0.0001), PCT (r = 0.385, p = 0.0001), CRP (r = 0.356, p = 0.0002) and
creatinine (r = 0.276, p = 0.004). At day 1, PTX-3 levels were significantly higher in
patients with septic shock (n = 70, median = 105.4 ng/ml, IQR 36.4 - 250.6 ng/ml)
compared to patients with severe sepsis (n = 24, median = 41.1 ng/ml, IQR 17.1 - 57.0 ng/
ml) (p = 0.002). In patients with severe sepsis and septic shock, PTX-3 levels significantly
decreased during the first week of ICU treatment (day 1: median = 60.77 ng/ml, IQR 29.45
- 213.43 ng/ml; day 3: median = 35.19 ng/ml, IQR 13.9 - 66.5 ng/ml; day 8: median = 25.85 ng/ml, IQR 10.35 - 53.21 ng/ml; test for linear decreasing trend, p = 0.008).
Baseline PTX-3 levels were significantly higher in non-survivors (NS) compared to survivors (S) with respect to all-cause mortality after 30 days and 6 months (30 days: NS,
median = 69.5 ng/ml, IQR 44.0 - 376.3 ng/ml; S, median = 42.3 ng/ml, IQR 17.4 139.5 ng/ml, p = 0.002; 6 months: NS, median = 69.3 ng/ml, IQR 31.8-250.6 ng/ml; S,
median = 42.4 ng/ml, IQR 17.8 - 119.3 ng/ml, p = 0.006).
CONCLUSIONS. PTX-3 correlates significantly with established inflammatory biomarkers. PTX-3 was significantly increased in patients with septic shock compared to patients
with severe sepsis. Increased levels of PTX-3 at day one of ICU treatment might indicate
short- and long-term all-cause mortality.
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FIBRINOGEN AT ADMISSION IS AN INDEPENDENT PREDICTOR OF
MORTALITY IN SEVERE SEPSIS AND SEPTICSHOCK IN INTENSIVE CARE
UNIT
M.F. Azfar1, M.F. Khan2, S.M. Khurshid2
King Saud University, Critical Care, Riyadh, Saudi Arabia, 2King Khalid University
Hospital, Critical Care, Riyadh, Saudi Arabia
INTRODUCTION. Coagulation abnormalities are common in patient with sepsis and
septic shock. Various studies 1 has shown its association with poor prognosis in ICU. In
severe sepsis there is an intense stimulation of fibrinolytic mechanism causing a decline in
fibrinogen level and activation of DIC. The prognostic relationship of hypofibrinogenemia
in severe and septic shock still need further studies.
OBJECTIVES. The aim of this study is to determine the correlation of coagulation factors
with the outcome in patients with sepsis and septic shock on admission in ICU. METHODS.Study design: Prospective observational cohort study. >Sample Size: 100 cohort of
severe sepsis and septic shock patients. Setting : University based tertiary care hospital.
Methodology : The study was started after approval from hospital ethical committee.
Informed consent were taken. The previous history of any coagulation disorders were
excluded.
Data were collected on a pre-designed proforma. Data included age, gender, comorbids,
APACHE II, duration of mechanical ventilation, source of infection, vasopressors.
First blood sample collected at admission were analyzed which included hemoglobin,
platelets, WBC, PT, aPTT, Fibrinogen, INR and D-dimer.
Outcome was measured in terms of ICU mortality.
STATISTICAL ANALYSIS. Data were analyzed using SPSS PC plus version 21.0 (statistical software). Chi square test and relative risk were used to test and measure the
association between categorical study variable and outcome variables (dead/survived).
Logistic regression was used to identify the independent risk factors for mortality. P
value \ 0.05 and 95 % confidence interval were used to assess the statistical significance
and precision of estimates.
RESULTS. The results (Table 1) showed patients above 65 had high mortality in severe
sepsis and septic shock. There was no significant difference in gender between two groups.
Univariate analysis showed significant correlation of APACHE II, platelet, PT, APTT,
fibrinogen and d-dimer with mortality in patients with severe sepsis and septic shock.
Multivariate analysis showed APACHE II score of more than 20 (p = 0.001), fibrinogen \ 2 (p = 0.019) and d-dimer [ 1 (p = 0.06) are independent predictors of mortality in
severe sepsis and septic shock.
1

Variables

Died(N = 65)

Survived
(N = 35)

ARR

95 %CI
of ARR

p value

Platelet \ 150

33(50.8)

10(28.6)

1.37

.03,1.84

.03

PT [ 16

41(63.1)

14(40)

1.40

1.02,1.91

.027

aPTT [ 40

41(63.1

14(40)

1.40

1.02,1.91

.027

Fibrinogen \ 2

40(61.5)

15(42.9)

1.31

.96,1.70

.07

d-dimer [ 1

64(98.5)

31(88.6)

3.37

.48,19.5

.03

APACHE-II [ 20

53(81.5)

18(51.4

1.80

1.15,2.84

.002

Age [ 65

27(41.5)

8(22.9)

1.60

1.04,2.46

.02

[Table 1]
CONCLUSIONS. Fibrinogen level at admission is an independent predictor of mortality in
patients with sepsis and septic shock. It also confirms correlation with other coagulation
abnormalities and the outcome.
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REFERENCE. Levi M et al. Coagulation abnormalities in critically ill patients. Critical
Care 2006, 10:222.
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CHANGES OF MONOCYTE TREM-1 EXPRESSION AND OUTCOME IN HUMAN
SEPSIS
I. Tsangaris1, A. Marioli2, D. Konstantonis1, M. Koupetori2, M. Raftogiannis3,
S. Apollonatou1, N. Antonakos3, E. Vrigkou1, K. Ouranos1, D. Elaiopoulos1, A. Strilakou1,
A. Armaganidis1, Hellenic Sepsis Study Group
1

2nd Department of Critical Care Medicine, University of Athens, Medical School, Athens,
Greece, 22nd Department of Internal Medicine, Sismanogleion General Hospital, Athens,
Greece, 34th Department of Internal Medicine, University of Athens, Medical School,
Athens, Greece
INTRODUCTION. TREM-1 (triggering receptor expressed on myeloid cells), a receptor
expressed on neutrophils and monocytes, is upregulated in sepsis and seems to tune the
inflammatory response.
OBJECTIVES. To gain more insight on the precise mechanism by which TREM-1 modulates
this response in human sepsis, we investigated the gene and superficial expression of TREM-1
on monocytes as well the plasma levels of sTREM-1 in relation with the clinical outcome.
METHODS. Peripheral venous blood was sampled from 75 septic patients (39 patients with
sepsis, 25 with severe sepsis and 11 with septic shock) on sepsis day 1 and 3. Blood
monocytes were isolated. Flow cytometry was used to estimate the TREM-1 superficial
expression and Real Time PCR was used to estimate the TREM-1 gene expression. sTREM1 was measured in serum by ELISA.
RESULTS. Survivors and non survivors had no difference in TREM-1 mRNA both on day
1 and day 3 of sepsis, but non survivors demonstrated a significant decrease from day 1 to
day 3 compared to survivors (p:0,016). The same change for non survivors was evident for
the percentage of monocytes expressing TREM-1 (p: 0.019). No relation of statistical
importance between TREM-1 gene expression and serum sTREM-1 was found.

RESULTS. We found no association of TNFa and NOD2/CARD15 polymorphisms with
the risk of sepsis development, the disease severity and survival. We also demonstrated no
association of LBP 292T/G and LBP 1306T/C gene polymorphisms with a risk of sepsis
development or with the disease severity. The combination of genotypes LBP 292/1306 TG/
TT in the total population of patients were more frequent in patients who died (p = 0.065).
Variant LBP 292G allele (p = 0.052), 1306CC genotype (p = 0.053) and combination of
genotypes LBP 292/1306 TG/TT (p = 0.0238) and LBP 292/1306 GG/CC (p = 0.0343)
were more frequent in the group of the deceased patients with sepsis.
CONCLUSIONS. Our results suggest the association of LBP 292T/G and 1306T/C gene
polymorphisms with pathogenesis of sepsis, its severity and survival.
REFERENCE(S). 1. Appoloni O, Dupont E, Vanderruys M et al. (2001) Association of
tumor necrosis factor- 2 allele with plasma tumor necrosis factor-alpha levels and mortality
from septic shock. Am J Med 110: 486- 488. 2. Barber RC, Ó Keefe GE (2003) Characterization of a single nucleotide polymorphism in the lipopolysaccharide binding protein and
its association with sepsis. Am J Respir Crit Care Med 167: 1316- 1320. 3. Bourhis LL,
Werts C (2007) Role of Nods in bacterial infection. Microbes Infect 9: 629- 636. 4.
Brenmoehl J, Herfarth H, Glück T et al. (2007) Genetic variants in the NOD2/CARD15
gene are associated with early mortality in sepsis patients. Intensive Care Med 33: 15411548. 5. Zeng L, Gu W, Zhang A et al. (2012) A functional variant of lipopolysaccharide
binding protein predisposes to sepsis and organ dysfunction in patients with major trauma.
Ann Surg 255: 147- 157.
GRANT ACKNOWLEDGMENT. This study was supported by grant number
098-0982464-2508 from the Ministry of Science, Republic of Croatia.
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FREE IMMUNOGLOBULIN LIGHT CHAIN CONCENTRATIONS, RATIOS AND
OUTCOMES IN CRITICALLY ILL ADULTS WITH SEPSIS: A COHORT STUDY
M. Shankar-Hari1,2, L. Assi3, R. Beale2, J. Spencer1, M. Singer4,5
1

King’s College London, Peter Gorer Department of Immunobiology, London, United
Kingdom, 2Guy’s and St Thomas’ NHS Foundation Trust, Intensive Care Medicine,
London, United Kingdom, 3The Binding Site Group Ltd, Birmingham, United Kingdom,
4
University College London Hospital NHS Foundation Trust, Intensive Care Medicine,
London, United Kingdom, 5Bloomsbury Institute of Intensive Care Medicine, Research
Department of Clinical Physiology, London, United Kingdom
INTRODUCTION. In the general population without plasma cell disorders, elevated
polyclonal kappa [j] and lambda [k] immunoglobulin free light chain [FLC] concentrations
are associated with reduced survival [1,2]. FLC concentrations are increased in patients with
sepsis[3].
OBJECTIVES. To evaluate the prevalence of raised FLC and abnormal FLC ratios, and
their relationship to ICU admission day APACHE II score and hospital mortality in adult
critically ill patients with sepsis without a prior history of immunological disorders.
METHODS. After informed consent, consecutive admissions to a general mixed medicalsurgical intensive care unit (ICU) with sepsis were included. Serum FLC were measured in
the first 12 h following admission. We excluded patients with a history of chemotherapy,
immunosuppression or immune deficiency states, or excessive blood loss. Septic shock was
defined as a need for inotropes and lactate [2 mmol/L.
The upper limit of normal for FLC [FLCk = 26.3 mg/L; FCLj = 19.4 mg/L) and normal
range for FLC ratio [FLCR] 0.26-1.65 were used as cut-offs to create binary variables
defining abnormal results. Unless specified, data are presented as mean [SD].
RESULTS. We recruited 68 patients with an age of 65.2 [14.3] years; 60 % were male with
an APACHE II score of 19.8 [5.8]. 62 % of patients had septic shock and 60 % had a
respiratory tract infection as the source. Hospital mortality was 25.5 %. FCLj was abnormal
in 75 %, but this did not differ by survival status. FLCk was abnormal in 56 % and more
commonly seen in non survivors [p = 0.0002]. FLC distribution by survival status is shown
in Figure 1a.

Fig. 1 [TREM-1 gene expression and survival]
CONCLUSIONS. Decreases of TREM-1 mRNA and the expression of TREM-1 on
monocytes during the septic process are associated with poor outcome.
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ASSOCIATION OF TNFA, NOD2/CARD15 AND LBP GENE POLYMORPHISMS
WITH SEPSIS IN CROATIAN POPULATION
G. Cavrić1, T. Catela Ivković2, M. Jokić2, S. Kapitanović2
1

University Hospital Merkur, Internal Medicine, Zagreb, Croatia, 2Laboratory for Personalized
Medicine, Division of Molecular Medicine, Rud̄er Bošković Institute, Zagreb, Croatia
INTRODUCTION. Sepsis is a complex syndrome caused by an overwhelming and complex immunologic response of the body to infection. The incidence of sepsis is increasing,
and is accompanied with high mortality rate. Genetic epidemiological studies indicate a
strong genetic influence on the outcome of sepsis.
OBJECTIVES. Aim of this study was to examine the association between TNFa (-238
G/A, -308 G/A), NOD2/CARD15 (SNP8, SNP12, SNP13) and LBP (292 T/G, 1306 T/C)
single nucleotide polymorphisms (SNPs) with risk of sepsis, severity of disease and survival
in patients admitted to a medical intensive care unit.
METHODS. Genomics DNAs were isolated from peripheral blood of 167 patients with
suspected sepsis. TNFa, NOD2/CARD15 and LBP polymorphisms were examined using
‘‘real-time’’ PCR-SNP and PCR-RFLP analysis. The results of genotyping were correlated
with risk of sepsis development, disease severity according to APACHE II score and sepsis
severity (sepsis, severe sepsis and septic shock).

36.8 % of the study cohort had an abnormal FLCR, which was more commonly seen in
survivors [p \ 0.0001]. A significant linear correlation was seen between APACHE II Score
and FLC [Figure 1b].
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CONCLUSIONS. Abnormal FLC concentrations and FLCR are common in ICU patients
presenting with severe sepsis. The FLC on ICU admission correlates with severity of illness,
while an abnormal FLCk is associated with an increased risk of hospital mortality.
REFERENCE(S). 1. Dispenzieri A et al. Mayo Clin Proc 2012, 87:517-523. 2. Anandram S
et al. J Clin Path 2012, 65:1036-1042. 3. Taccone FS et al. Shock 2009, 32:379-385.
GRANT ACKNOWLEDGMENT. MSH, JS and MS acknowledge the support of the
NIHR BRC

using flow cytometer. Statistics: for demographic and clinical characteristics of patients
differences between groups were assessed using the v2 test; continuous variables with
Mann–Whitney U test. Area under ROC curve and Binary logistic Regression (BLR)
adjusted by age, APACHE II and cardiovascular medical history were employed to test
clinical accuracy and association between biological parameters respectively. p \ 0.05 was
considered significant.
RESULTS. Patients: severe sepsis (n = 54, 37.5 %) vs SIRS (n = 90, 62.5 %). When
compared clinical characteristics of both groups we observed differences in age [69.5 vs 60;
p = 0.012], APACHE II [20 vs 16; p = 0.002], cardiovascular medical history [35.2 % vs
15.5 %, p = 0,007]; ICU mortality [35 % vs 22.2 %; ns, p = 0,09] and lymphocyte subsets
[expressed as medians (IQR)]: LCD3 + 436.4 (631) vs 784 (706), p = 0,012;
LCD4 + 292(461) vs 482(398), p = 0.035; LCD8 + 216(225) vs 278(243), p = 0.01; LB
122.5(192) vs 166.5(206.5), ns; NK 71(114) vs 121.5(121.5), p = 0.012.
AUROC curves [AUC, p]: LCD3 + [0.69, p \ 0.001], LCD4 + [0.67, p \ 0.001],
LCD8 + [0.68, p \ 0.001], NK [0.66, p = 0.002]. BLR [OR, (CI), p value] showed that
LCD3 + \ 668 cell/ml, LCD4 + \ 328 cell/ml, LCD8 + \ 225 cell/ml, NK \ 133.4 cell/
ml levels increase risk of severe sepsis presence with OR 3.35 (CI 95 % 1.64-6.86),
p \ 0.001; OR 2.24 (CI 95 % 1.06-4.70), p = 0.03; OR 2.25 (CI 95 % 1.07-4.77), p = 0.03
and OR 3.2 (CI 95 % 1.43-7.12), p = 0.005 respectively.
CONCLUSIONS. Our results support the presence of cell immunosuppression in severe
sepsis. Septic patients had significantly lower LCD4+, LCD8+ and NK cells count in blood
than patients with other pathologies developing SIRS at admission to the ICU. Low levels of
lymphocyte subsets increase significatively risk of presence of sepsis and it could be a
helpful tool to improve differential diagnosis of severe sepsis.
REFERENCE(S). Andaluz-Ojeda D, Iglesias V, Bobillo F, Almansa R, Rico L, Gandia F,
et al. Early natural killer cell counts in blood predict mortality in severe sepsis. Crit Care
2011;15(5):R243.
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NEUTROPHILIC CD64 AND MONOCYTIC HLA-DR IN DIAGNOSIS,
MONITORING AND PROGNOSTICATION OF NEONATAL SEPSIS
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INTRODUCTION. Sepsis is an important cause of mortality in the neonatal period; 1 low
sensitivity of the available diagnostic tests emphasizes the need for identification of efficient
biomarkers.2
OBJECTIVES. This study evaluated the potential of neutrophilic CD64 (nCD64)3 combined with monocytic HLA-DR (mHLA-DR)4 in diagnosis, monitoring and prognostication
of neonatal sepsis.
METHODS. Blood from 100 neonates suspected of sepsis (eventually classified as 63
septic and 37 non-septic) and 29 healthy controls was collected at day 1 (on clinical
suspicion of sepsis), and day 2, to flow cytometrically evaluate the expression of nCD64,
mHLA-DR and thereby a derived parameter ‘Sepsis index’ (SI = nCD64/mHLA-DR
X100).For the purpose of therapeutic monitoring, blood was collected at day 4/5/6 (sample
3) in 46 sepsis cases and post-treatment (PT) in 21 sepsis cases.
RESULTS. At day 1, sensitivity and specificity to detect sepsis for nCD64 were 73.01 %
and 89.18 % respectively while those for SI were 73.01 % and 72.22 % respectively. In
sepsis cases, where sample 3 [ cut-off, the odds ratios (OR) for change of antimicrobials
on/beyond day 4 for nCD64 and SI were 5.92 (p = 0.021, 95 %CI: 1.22-32.22), and 6.33
(p = 0.007, 95 % CI: 1.52-26.34) respectively, both being greater than the association of
antimicrobial change with sample 3 CRP [ 15 mg/L (OR = 2.06, p = 0.227, 95 % CI:
0.63-6.73). Levels of SI at day 1, 2 and 4-6 correlated best with the clinical course of the
sepsis episodes. nCD64 dropped below cut-off in 77.7 % of PT samples. On Kaplan–Meier
analysis, neonates with SI [ cut-off (Day1) showed a significantly higher 30 day-mortality
than those with low SI (p = 0.002).
CONCLUSIONS. nCD64 and SI are sepsis markers of moderate sensitivity wherein both
fared better than the traditional monitoring tool CRP to monitor antimicrobial therapy in the
course of sepsis treatment. SI correlated best with prognosis in terms of 30-day mortality.
REFERENCE(S). 1. Lawn JE, Cousens S, Zupan J; Lancet Neonatal Survival Steering
Team. 4 million neonatal deaths: when? Where? Why? Lancet. 2005;365:891-900. 2. Chiesa
C, Panero A, Osborn JF, Simonetti AF, Pacifico L. Diagnosis of neonatal sepsis: a clinical
and laboratory challenge. Clin Chem. 2004 Feb;50(2):279-87. 3. Li S, Huang X, Chen Z,
et al. Neutrophil CD64 expression as a biomarker in the early diagnosis of bacterial
infection: a meta-analysis. Int J Infect Dis. 2013;17:e12-23. 4. Ng PC, Li G, Chui KM, et al.
Quantitative measurement of monocyte HLA-DR expression in the identification of earlyonset neonatal infection. Biol Neonate. 2006;89:75-81
GRANT ACKNOWLEDGMENT. The project was part of a collaborative research
agreement between IPGME&R and BD Biosciences
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IS PRESEPSIN A NEW RELIABLE BIOMARKER FOR INFECTION IN TRAUMA
PATIENTS? OUR EXPERIENCE
E. Russo1, S. Vitali2, G. Gambale3, R. Dorizzi4, G. Scognamiglio1, G. Amadori2,
M.F. Pedna5, M. Sparacino5, L. Portolani6, A. Rasi6, V. Sambri5
AUSL Romagna, Emergenza-Anestesia Rianimazione, Cesena, Italy, 2Università di
Ferrara, Ferrara, Italy, 3Emergenza - Anestesia e Rianimazione, Cesena, Italy, 4AUSL
Romagna, UO CORELAB, Cesena, Italy, 5AUSL Romagna, UO Microbiologia, Cesena,
Italy, 6AUSL Romagna, Cesena, Italy
BACKGROUND. Fever and Systemic Inflammatory Response Syndrome (SIRS) are
common in major trauma patients especially in the first days hampering the diagnosis of
infection and sepsis in these patients since fever and SIRS are frequently not related to
infection.
Therefore, it could be very helpful in everyday clinical practice to identify a biomarker not
influenced by post traumatic SIRS that can predict or facilitate early diagnosis of sepsis.
OBJECTIVES. Aims of the study are to evaluate plasma presepsin concentration in trauma
patients during ICU staying and to assess its relationship with infection.
METHODS. We retrospectively analysed data from 30 consecutive trauma patients
admitted to our ICU from July to November 2013. We collected ISS score, daily SOFA
score, and investı̀gated the presence or absence of both SIRS and infection. Blood samples
were obtained on 1st, 3rd, 5th, 8th day after ICU admission, and plasma presepsin concentration was measured using an automated analyzer (PATHFAST; Mitsubishi Chemical
Medience Corporation, Japan).
RESULTS. 20 out of 30 patients (66.6 %) had at least an infection episode during the Study
time and 28 (93.3 %) met SIRS criteria.
Presepsin mean concentration of the investigated patients in each day is shown in figure 1
and that in Infected and Non-Infected patient subgroups is shown in figure 2.
Mean presepsin concentration in infected subgroup was 1061.1 (Standard Deviation, SD,
802.28) while in Non-Infected subgroup mean value was 624.1 (466.4) (p \ 0.05).
Patients SIRS had a presepsin mean of 809.6 (664.0) and non SIRS patients 671.2 (534.3)
(p = 0.219).
No significative correlation (Spearman’s Rho Test) was found between Presepsin and
arterial Lactate (Rho-0.071), Serum Creatinine (Rho 0.228), SOFA score (Rho 0.151) and
body temperature (C) (Rho 0.187).
We could not establish a diagnostic cut-off value.
CONCLUSIONS. In this study, plasma presepsin was significantly higher in infected
patients. Further studies with larger sample size are needed to clarify the diagnostic value of
presepsin in major trauma patients.
REFERENCE(S). Mizushima et al. Fever in Trauma Patients: Friend or Foe? J Trauma
2009; 67:1062-5. Ulla et al. Diagnostic and prognostic value of presepsin in the management of sepsis in the emergency department: a multicenter prospective study. Critical Care
2013, 17:R168.
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LYMPHOCYTE SUBSETS COUNT IN BLOOD AS TOOL FOR DIAGNOSIS OF
SEVERE SEPSIS
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INTRODUCTION. Although clinical and analytical criteria are well defined in severe
sepsis, differential diagnosis of this condition with other clinical entities that show similar
symptoms can result difficult.
OBJECTIVES. To compare cell immunological response between two critical clinical
conditions: sepsis and Systemic Inflammatory Response Syndrome (SIRS) employing
lymphocyte subsets count. Secondarily we tested the diagnosis value of this probe to
improve accuracy on diagnosis of severe sepsis.
METHODS. Prospective and observational study. We monitored lymphocyte subsets, T
lymphocytes (CD3+), B lymph (CD19+), helper T lymph (CD3+/CD4+), cytotoxic T lymph
(CD3+/CD8+) and natural killer cells (CD3-CD16+CD56+) in the blood of 144 patients
with severe sepsis/septic shock or SIRS non infectious etiology at admission to the ICU by

Fig. 1
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Fig. 1b

Fig. 2
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B CELLS WITH BOTH SURFACE KAPPA AND LAMBDA LIGHT CHAINS ARE
PRESENT IN THE CIRCULATION IN ICU PATIENTS WITH SEPSIS AND THEIR
FREQUENCY CORRELATES WITH FREE LIGHT CHAIN CONCENTRATIONS
IN SERUM
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INTRODUCTION. Concentrations of free light chains (FLC) of both kappa [j] and lambda
[k] isotypes are increased in septic patient serum [1], however the underlying mechanism
remains unclear. As autoimmune diseases share many similar final common inflammatory
pathways to sepsis, B cells with surface expression of both k and l light chains [CD19Dual]
[2] may result in non-stoichiometric secretion of light chains, thereby generating high
circulating FLC.
OBJECTIVES. To explore the distribution of surface light chains on circulating CD19 B
cells and their relationship to FLC levels in septic ICU patients with no prior history of
immunological disorders.
METHODS. After gaining informed consent, consecutive septic admissions to a medicalsurgical ICU were enrolled. We excluded patients with history of chemotherapy, immunosuppression or immune deficiency states, or with excessive blood loss.
Blood samples for serum FLC measurements were taken in the first 12 h following
admission and samples for isolation of circulating mononuclear cells [PBMC] were obtained
within 48 h of ICU admission. PBMCs were isolated within 12 h by Ficoll density centrifugation. Cell surface staining was performed using anti-CD19-PerCpCy5.5, anti-j-APC
H7 and anti- k-Pacific Blue [all BD Biosciences], and live dead stain amcyan [Invitrogen].
FACS analyses were performed on a FACScalibur flow cytometer (BD Biosciences) using
Tree Star FlowJo software. Data are presented as median [IQR].
RESULTS. We included 21 patients (age 62 [45-71] years, 58 % male, APACHE II score
18 [16-24]). The respiratory tract was the source of sepsis in 62 %. Hospital mortality was
19.0 %. FCLj and FLCk concentrations were 29.0 [21.5-62.8] and 16.9 [11.4-35.2] mg/L
respectively. Compared to healthy controls, patients with sepsis has significantly higher
CD19Dual expressing B cells [Figure 1a].

CONCLUSIONS. Abnormal FLC concentrations in patients with sepsis correlate with
higher levels of circulating CD19 B cells with dual surface expression of j and k light
chains. Future research will determine the normal counterparts of CD19Dual and if the light
chains are simultaneously expressed by B cells.
REFERENCE(S). 1. Taccone FS et al. Shock 2009, 32(4):379-385. 2. Pelanda R. Curr
Opin Immunol 2014, 27C:53-59.
GRANT ACKNOWLEDGEMENT: MSH, MS and JS acknowledge the support of the
NIHR BRC. FLC measurements were done at The Binding Site UK Limited.
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RELATIONSHIP BETWEEN CATECHOLAMINE DOSE, TACHYCARDIA AND
OUTCOME IN SEPTIC SHOCK: A MULTICENTRE EVALUATION
R. Domizi1,2, S. Calcinaro1,2, C. Beilstein3, C. Boerma4, J.-D. Chiche5, A. D’Egidio6,
E. Damiani2, A. Donati2, M.P. Madden7, D. McAuley7, A. Morelli6, P. Royer5,
M. Shankar-Hari8, N. Wickboldt3, P. Zolfaghari3, M. Singer1
1
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Leeuwarden, New Caledonia, 5Hopital Cochin, Paris, France, 6Policlinico Umberto I
‘Sapienza’, Rome, Italy, 7Royal Victoria Hospital, Belfast, Ireland, 8St Thomas’ Hospital,
London, United Kingdom
INTRODUCTION. Catecholamines are currently recommended as first-line agents for
fluid-unresponsive septic shock. In severe cases, high doses may be needed to correct
hypotension and these high doses may directly induce multiple deleterious effects (1).
Persistence of tachycardia also represents a poor prognostic sign and beta-blockade has been
proposed for resistant shock with tachycardia (HR [ 95 bpm) (2).
OBJECTIVES. To evaluate the relationship between norepinephrine (NE) dose, heart rate
(HR) and 28 day mortality in consecutive septic shock patients in multiple European ICUs.
METHODS. Data were retrospectively collected from the records of 711 consecutive septic
shock patients in 8 European ICUs (in the Netherlands, UK, France and Italy). NE
requirements were divided into low (B0.1 mcg/kg/min), moderate (0.1-0.3) or high ([0.3)
groups.
RESULTS. NE was administered to 705 patients, on whom low/mid/high dose NE was
given to 186/287/253 patients at 1 h, and 247/157/258 at 24 h (64 having died). An association was seen between 28-day mortality and increasing dose requirement of NE measured
at both 1 h and 24 h after commencement (p \ 0.01). Mortality was higher in patients with
heart rates C95 bpm, significant differences being seen at Hour 1 for both mid-range
(p \ 0.01) and high-range (p \ 0.05) NE, Chi square (Fisher exact) test).

2

Fig. 1 28 day Mortality (%)
CONCLUSIONS. Mortality risk is higherin septic shock patients with increasing catecholamine dose requirements and with tachycardia. The contributions of exogenously
delivered catecholamine and excess sympathetic drive to mortality merit further
investigation.
REFERENCE(S). (1) Singer M. Lancet 2007;370:636-7
(2) Morelli A et al., JAMA 2013;310:1683-91.
Fig. 1a
There was a linear and statistically significant correlation between CD19Dual expressing B
cells with FLCj and FLCk [Figure 1b].

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

Clinical evaluation in acute respiratory failure:
0301–0314
0301
PHYSIOLOGICAL SCORE SIPF (SHOCK INDEX AND HYPOXEMIA) AN
ACCURATE PREDICTOR OF ICU ADMISSION IN COMMUNITY-ACQUIRED
PNEUMONIA
L. Palacios Gamir1, F. Sanz2, A. Vargas Atehortua1, D. Aguillon1, R. Huerta Bravo1,
J. Blanquer Olivas1, Capavant
1

Clinic Hospital of Valencia, ICU, Valencia, Spain, 2Dr. Peset Aleixandre University
Hospital, Pneumology, Valencia, Spain
OBJECTIVES. To assess the accuracy of a new physiological score SIPF (shock index and
hypoxemia) as a predictor of ICU admission and mortality in community-acquired
pneumonia.
METHODS. We designed a qualitative SIPF score as the combination of shock index (heart
rate/systolic blood pressure) [0.7 (1 point) plus PaO2/FiO2 \ 250 (1 point), scoring 0-2
points. We analyzed the accuracy of SIPF score comparing to PSI, CURB-65 and ATS/
IDSA minor criteria to predict ICU admission and mortality. Qualitative data were compared with v2 test, and we performed ROC curves to compare severity scores and outcomes.
RESULTS. We analyzed 1090 CAP patients of which 54 % (589 cases) showed PSI IV-V,
462 (42.4 %) were CURB-65 equal or more than 2, 149 (13.7 %) scored 3 or more ATS/
IDSA minor criteria, and 16.9 % (184) rated 2 points in SIPF score. Complications were
developed in 90 cases (8.3 %), and 75 patients (6.9 %) required ICU admission. Overall
30-day mortality was 5.4 % (59 patients). Mortality according to SIPF score was: 0 points
(11.9 %), 1 point (40.7 %), and 2 points (47.5 %). Multivariate analysis of the factors
associated with ICU admission were ATS/IDSA minor criteria (OR 4.04; 95 %CI 1.918.54), and SIPF score (OR 2.33; 95 %CI 1.29-4.20). The ability to predict ICU admission
was higher for SIPF scored comparing to PSI (AUC SIPF 0.735 vs PSI 0.618; p \ 0.01) and
CURB-65 (AUC SIPF 0.735 vs 0.573; p \ 0.01) and similar to ATS/IDSA minor criteria
(AUC SIPF 0.735 vs 0.720; 0.636). Factors associated with mortality in multivariate analysis were: PSI IV-V (OR 7.75; 95 %CI 2.23-29.96), ATS/IDSA minor criteria (OR 2.54;
95 %CI 1.38-4.70), and SIPF score (OR 2.40; 95 %CI 1.03-5.58). No differences were
found regarding the ability to predict mortality between the 4 different scores (AUC: PSI
0.716; CURB-65 0.679, ATS/IDSA minor criteria 0.670, SIPF score 0.707; p [ 0.05).
CONCLUSIONS.
1-The ability of SIPF score to predict ICU admission in CAP is similar as ATS/IDSA minor
criteria and higher than PSI and CURB-65. 2-SIPF score is as accurate as ATS/IDSA minor
criteria, PSI and CURB in predict mortality in CAP. 3- The simple SIPF score (Shock index
and hypoxemia) could be a useful tool to predict ICU admission and mortality in community-acquired pneumonia.

0302
ACUTE RESPIRATORY DISTRESS SYNDROME IN ADMITTED PATIENTS
WITH COMMUNITY-ACQUIRED PNEUMONIA
J. Moises1, J.R. Badia1, M. Ferrer1, A. Gabarrus1, E. Polverino1, J. Sellares1, R. Amaro1,
A. Torres1
1
Hospital Clinic de Barcelona, RICU Servei de Pneumologia, Institut del Tòrax, Barcelona,
Spain
INTRODUCTION. Community-acquired pneumonia (CAP) is a known and frequent risk
factor for respiratory distress syndrome (ARDS).
OBJECTIVES. Toassess the characteristics, outcomes and specific risk factors of patients
with CAP that develop ARDS.
METHODS. We have prospectively collected in a large systematic database all hospital
admissions for CAP from 1997 to 2012. In this population, those who met the Berlin 2012
ARDS definition criteria were identified. Risk factors, differences between patients with and
without ARDS and outcomes were studied.
RESULTS. 4831 CAP patients requiring hospital admission during the study period were
included. Among these, 139 met the current ARDS definition criteria (2.9 %). ARDS was
severe in 12.2 % and moderate in 42.9 % of the cases.
CAP patients developing ARDS were younger (59 ± 17 vs. 65 ± 19 yrs; p:0.025) than
thouse without ARDS and 66 % of them were male. Significantly higher C-reactive protein
serum levels were also found in this group (22 ± 12 vs.18 ± 11 mg/dL; p \ 0.001).
Pneumonia severity index score (PSI) on admission was also higher (63 % in clases Fine IVV) and 100 % met ATS criteria for sever CAP. The percentage of microbiological diagnosis
was higher in patients with ARDS (59 vs 41 %, p \ 0.001) but no differences were found
regarding microbiological aetiology. S. pneumoniae was by large the most common isolation (43 %). Regarding ICU clinical outcomes 73 % of the patients required mechanical
ventilation and 26 % non-invasive ventilation. Mortality at 30 days was significantly higher
among patients with ARDS 40/139 (29 %) vs 243/4831 (5 %), p \ 0.001. A multivariate
analysis disclosed dyspnea at the time of admission (OR 2.44, CI :2,2 -6, 1, p = 0.009) and
a CRP C 12 mg/dL (OR 2,59, 1.5 - 4.6, p = 0.001) as independent factors associated with
the development of ARDS. The presence of ARDS was associated with a higher risk of
mortality (OR: 5.9, CI :3,4 -10, 2, p \ 0.001).
CONCLUSIONS. Less than 3 % of patients with CAP met the current ARDS definition.
This complication is more common in patients presenting with severe CAP, intense dyspnea
on admission and CRP above a threshold of 12 mg/dL. Patients with community-acquired
pneumonia and ARDS had a 6-fold increase in mortality over those not developing this
complicaction.

0303
DIFFERENTIAL CHARACTERISTICS OF PATIENTS WITH MILD ACUTE
RESPIRATORY DISTRESS SYNDROME DUE TO COMMUNITY-ACQUIRED
PNEUMONIA ADMITTED TO ICU
A. Vargas Atehortua1, F. Sanz2, L. Palacios Gamir1, R. Huerta Bravo1
Hospital Clinico Universitario de Valencia, Valencia, Spain, 2Hospital Dr Peset, Valencia,
Spain
AIMS. To determine the characteristics of patients with community-acquired pneumonia and
mild acute respiratory distress syndrome (CAP-mild ARDS) who require ICU admission.
METHODS. Analysis of demographic characteristics, comorbidities, etiology and outcomes of patients with CAP-mild ARDS admitted to ICU comparing to those who did not.
v2, t student and logistic regression were used to compare both groups.

1

RESULTS. In a series of 1314 CAP patients, 164 (12.5 %) showed mild ARDS at
admission, of whom 25 % (41 cases) were admitted to ICU. CAP-mild ARDS patients
admitted to the ICU were younger [57.5 (16) vs. 68.7 (15.4) years, p \ 0.01], and had a
lower duration of symptoms [3.4 (1.9) vs. 6.5 (6) days, p \ 0.01] than no ICU patients.
Pneumonia severity was higher in ICU group (PSI V: 39 % vs. 17.1 %; p = 0.004). Multivariate analysis showed that age \65 years (OR 9.79, 95 %CI 3.13-30.68), septic shock
(OR 7.76, 95 %CI 2.36-25.50), and pneumonia severity (PSI V) (OR 7.28, 95 %CI 2.1624.56) were associated with ICU admission in CAP-mild ARDS patients; these patients
showed a longer length of stay (LOS) [27 (28.6) vs. 10.6 (6) days, p \ 0.01] and more
complications compared to those that were treated in a general ward (100 % vs. 4.9 %,
p \ 0.01). There were no differences between the rate of etiologic diagnosis (58.8 % vs.
43.1 %, p = 0.086). Mortality was similar in both groups (17.1 % vs. 7.3 %, p = 0.068).
CONCLUSIONS.
1-In our series, 25 % of patients with CAP-mild ARDS required ICU admission.
2-Age \ 65 years, the presence of septic shock, and pneumonia severity were factors that
determine ICU admission of CAP-mild ARDS patients in our series.
3-Patients with CAP-mild ARDS and ICU admission showed more complications and
longer LOS without differences in mortality.

0304
MORTALITY ANALYSIS IN ICU COMMMUNITY ACDQUIRED PNEUMONIA
E. Trujillo-Garcı́a1, G. Gómez-Gallego1, C. Joya-Montosa1, E. Curiel-Balsera1,
M.C. Martı́nez-González1, H. Molina-Dı́az1, V. Olea-Jimenez1
1

H. R. U. Carlos Haya, Málaga, Spain
OBJECTIVES. Analysing results regarding hospital and ICU mortality rate in ICU
admitted patients with severe community acquired pneumonia (CAP).
METHODS. Observational, retrospective study of patients with comunity acquired pneumonia admitted in ICU from January 2008 to October 2013. Quantitative variables are
expressed as mean and standard deviation, while qualitative variables are expressed as ratios
and absolute value. The Mann–Whitney’s test and Fischer’s exact test were used when
necessary; alpha error was set at 5 %.
RESULTS. A total number of 111 patients were analysed from January 2008 to October
2013 (63.1 % being males); average APACHE II was 19.8 ± 17.7. ICU mortality rate was
29.7 % (33 cases) and hospital was 32.4 % (36 cases). CURB-65 and Pneumonia Severity
Index were calculated upon admission, and both presented a good correlation with mortality
rate.
Out of these, 10 % of our series presented criteria of health-care associated pneumonia
(HCAP), but no differences between CAP and HCAP were observed in mortality rate
(p = 0.075). Patients who had a chronic immunosuppressive treatment presented higher
mortality rate relative to other patients (47.8 vs. 28.4 %, p = 0.07).
Non invasive mechanical ventilation (NIVM) failure showed worse mortality rate
results (42.9 vs. 17.6 %, p = 0.09). High mortality rates were observed in patients who
needed intubation and mechanical ventilation within the first 24 h (47.2 vs. 19 %,
p = 0.002).
Regarding etiology, 11 out of these series were confirmed viral infection (Influenza A in 10
patients and CMV in 1), with a low mortality rate relative to bacterial infection (3.6 vs.
35.3 %, p = 0.06). Correct antibiotic prescription upon admission was correlated with a
lower mortality rate (p = 0.0001).
CONCLUSIONS. ICU admitted patients with a severe community acquired pneumonia
with immunosupressive treatment have higher mortality rate. No differences were found
regarding HCAP and CAP. Intubation delay, NIMV failure, bacterial infection and incorrect
initial antibiotic treatment were factors leading to increased mortality rates.

0305
INCIDENCE, RISK FACTORS AND OUTCOME OF TRANSFUSION-RELATED
ACUTE LUNG INJURY IN CRITICALLY ILL CHILDREN: A RETROSPECTIVE
STUDY
H.D. Mulder1, Q.J. Augustijn1, J.B.M. van Woensel1, A.P. Bos1, N.P. Juffermans2,
R.M. Wösten-van Asperen1
1

Academic Medical Centre, Pediatric Intensive Care, Amsterdam, Netherlands, 2Academic
Medical Centre, Intensive Care, Amsterdam, Netherlands
INTRODUCTION. Acute lung injury (ALI) that develops 6 h after transfusion (TRALI) is
the leading cause of transfusion-related morbidity and mortality. Incidence, patient and
transfusion risk factors are well studied in the adult critically ill patient population. Clinical
data on TRALI in the paediatric population are sparse and mainly limited to case reports and
hemovigilance reporting systems.
OBJECTIVES. To determine the incidence, risk factors and outcome of transfusion-related
acute lung injury in critically ill children.
METHODS. In a retrospective cohort study, all first-admitted PICU patients from January
1, 2009, until December 31, 2012 were screened for onset of transfusion-related acute lung
injury (TRALI) using the consensus criteria.
RESULTS. Of 2294 admitted patients, 304 were transfused, of whom 21 (6.9 %) developed
TRALI. Compared with transfused control subjects, risk factors for TRALI were mechanical
ventilation (odds ratio, 18.94 [2.38-2452.56]), sepsis (odds ratio, 7.20 [2.69-19.69]), and
high Pediatric Risk of Mortality III score (odds ratio, 1.05 [1.01 -1.10]). Patients with
TRALI had a higher mortality compared to transfused control subjects (76.2 % vs. 11.3 %,
p \ 0.0001) and a longer duration of mechanical ventilation (183 [52-282] vs. 25 [0-139]
hrs, p = 0.008).
CONCLUSIONS. TRALI is common in critically ill children. Mechanical ventilation was
present in all TRALI cases in this cohort, thereby presenting as a strong risk factor. Also
sepsis and disease severity increased the risk of TRALI. Results may aid in assessing the
risks and benefits of transfusion in critically ill patients.
REFERENCE(S). 1. Goldman M, Webert KE, Arnold DM, Freedman J, Hannon J, Blajchman MA (2005) Proceedings of a consensus conference: towards an understanding of
TRALI. Transfus Med Rev 19:2-31. 2. Vlaar APJ, Juffermans NP (2013) Transfusionrelated acute lung injury: a clinical review. Lancet 382:984-994. 3. Flori HR, Glidden DV,
Rutherford GW, Matthay MA (2005) Pediatric acute lung injury: Prospective evaluation of
risk factors associated with mortality. Am J Respir Crit Care Med 171;995-1001. 4. Gauvin
F, Lacroix J, Robillard P, Lapointe H, Hume H (2006) Acute transfusion reactions in the
pediatric intensive care unit. Transfusion 46:1899-1908. 5. Church GD, Matthay MA, Liu K,
Milet M, Flori HR (2009) Blood product transfusions and clinical outcomes in pediatric
patients with acute lung injury. Pediatr Crit Care Med 10:297-302
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COPD: NEW TOOLS…NEW RULES? PILOT STUDY OF NEW BODE INDEX AND
ITS IMPORTANCE ON COPD ADMISSION IN THE ICU
C.L. Sanz Sanz1, R. Carreño Ponfil2, V. Benitez Ferreiro1, J.L. Flordelı́s Lasierra1,
J. Álvarez Rodrı́guez2, J. Rebollo Ferreiro1
1

Hospital Universitario Severo Ochoa, Medicina Intensiva, Leganés, Spain, 2Hospital de
Fuenlabrada, Medicina Intensiva, Fuenlabrada, Spain
INTRODUCTION. COPD is a very prevalent condition in the ICU. Its severity may result
on different management and outcomes and its classification still sets a challenge for intensivists. First presented by Celli et al. in NEJM and most recently recommended by the
Spanish Society of Pulmonology (SEPAR), BODE index classifies COPD severity based on
objective drivers furthermore than only FEV1 parameter, such as dysphnea, exercise
capacity, body mass index and airway obstruction. The novelty consists of a new group
among the most severe group, TERMINAL COPD, those who wouldn’t benefit from an ICU
admission.
OBJECTIVES. To describe the use of BODE index on admission of COPD patients to the
ICU and to analyse its impact on the outcomes of these patients.
METHODS. Retrospective multicenter pilot study. All patients admitted more than 72 h on
the ICU of two secondary care hospitals between October 2013 and March 2014 were
studied (172). BODE index was applied on all the COPD patients(37). In adition, 29
descriptive, prognostic and evolutive variables were studied. Statistics: descriptive (average ± standard deviation) and analytic (t test or v2/Fisher Test). p \ 0,05 was considered
significant.
RESULTS. BODE index classified COPD patients as MILD 8.1 %, MODERATE 18.9 %,
SEVERE 40.5 % and VERY SEVERE 13.5 % (all with COPD TERMINAL stage positive
criteria). While all mild/moderate survived ICU admission, 20 % of the severe and up to
40 % of the very severe-terminal died in the ICU (p = 0.08). The most relevant issue was
the application of the tool, as 18.91 % of the COPD patients couldn’t be classified lacking
FEV1 and or walking 6 min test. Not significant differences were shown among success of
non invasive mechanical ventilation, mortality after ICU and after 6 months, length of stay
or readmissions, most probably due to the size of the sample.
CONCLUSIONS. - COPD severe patients still set a challenge on ICU management. Bode
Index seems a helpful tool on the identification of the COPD patients on ICU admission,
specially on terminal stages. - BODE index shows a clear trend to a higher mortality on
terminal COPD group, which wouldńt benefit from ICU admission. However, the lack of the
spirometry on all COPD patients or the 6 min walk test are not always performed. - As
BODE seems an easy applicable tool, further prospective studies should be performed to
validate statistical significance of the shown trends and potentially identify new ones.
REFERENCES. - Bartolome R. Celli, M.D., Claudia G. Cote, M.D., et al. The Body-Mass
Index, Airflow Obstruction, Dyspnea, and Exercise Capacity Index in Chronic Obstructive
Pulmonary Disease. N Engl J Med 2004;350:1005-12. - M. Miravitlles et al. Guı́a Española
del EPOC (GesEPOC). Tratamiento farmacológico de la EPOC estable. Arch Bronconeumol. 2012;48(7):247-257.
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CRITICAL ASTHMA SYNDROME: IDENTIFY TO TREAT!
M. Seidi1, C. Guimarães1, F. Barros1, V. Fonseca1, M. Irimia1, A. Ramos1
1
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INTRODUCTION. Critical asthma syndrome (CAS) needs emergency care, usually in
intensive/intermediate care unit (ICU/ITCU)
OBJECTIVES. Characterization of patients admitted to the ICU/ITCU with the diagnosis
of CAS between February 2010 and 2014
METHODS. Retrospective review of clinical files. The data collected included: demographics, comorbidities, severe asthma criteria, length of stay, provenance, severity and
mortality scores, etiology, blood gas changes, cardiopulmonary arrest (CPA), endotracheal
intubation (ETE), mechanical ventilation (MV), therapy, complications and outcome.
RESULTS. 18 patients (9 women) were admitted, with a mean age of 51.4 ± 15.6 years, 8
patients (44.4 %) with comorbidities and 9 (50 %) with severe asthma. One patient (5.6 %)
was steroid dependent. The average length of stay was of 8.7 ± 8.8 days; 88.9 % of patients
were admitted thought the emergency department. Of the 11 patients admitted to the ICU
the SAPS II score was 35.5 ± 20.9, APACHE was 17.5 ± 9.2 and mortality was
30.2 % ± 34.8. The causes of decompensation were: poor adherence to therapy in 4 patients
(2.2 %), respiratory infection in 5 patients (27.8 %), allergic reaction to NSAIDs in 2
patients (11.1 %), and unknown cause in 7 patients (38.9 %). Blood gas at admission: pH
7.19 ± 0.17, pCO2 78.6 ± 33.7, pO2 91.7 ± 60.8. At hospital discharge, there was a statistically significant increase in pH (7.42 ± 0.06, p = 0.001) and a statistically significant
decreased in pCO2 (41.3 ± 6.2, p = 0.001). CPR occurred in 4 patients (22.2 %), ETE in
12 patients (83.3 % intubated in the 1st 24 h). The average length of MV was
5.9 ± 7.5 days. NIV was used in 4 patients (22.2 %). All patients underwent therapy with
bronchodilators and corticosteroids. Propofol was the most commonly used sedative (11
patients); 2 patients were sedated with sevoflurane and ketamine. Three patients were
curarized [longer length of stay (p = 0.027) and more days under MV (p = 0.009)]. Eight
patients (44.4 %) had complications but we only had one death (5.6 %).
CONCLUSION. Half patients had severe asthma criteria, which supports the need for
hospitalization in ICU/ITCU. Although most patients required MV, the outcome was
favorable, with significant blood gas improvement and low mortality.

respiratory system compliance (Vt/plateau pressure) were calculated for days 1 and 2 of
ventilation. In women who delivered while on mechanical ventilation, maternal respiratory
parameters were evaluated pre-delivery and 2-5 h and 12-15 h post delivery. Data are
presented as median (IQR).
RESULTS. Data were collected from 13 patients: median age was 32 (28-37) yr and
gestation at ICU admission was 26.6 (23.6-30.6) weeks. Duration of ventilation was 3 (2-4)
days. Sedation and analgesia used included midazolam (76 % of patients), propofol (31 %),
fentanyl (54 %) and morphine (31 %). One patient received neuromuscular blockers and 4
patients (31 %) received vasopressors. Analysis of tidal volumes by predicted body weight
showed a median of 7.1 (6.5-8.3) ml/kg and 7.6 (6.9-9.7) ml/kg on days 1 and 2 respectively.
By actual body weight these volumes appeared smaller at 5.3 (5.1-5.5) ml/kg and 5.6 (4.5-7)
ml/kg. Compliance estimates were 15.7 (14-22) ml/cmH2O and 19.5 (15-21) ml/cmH2O on
days 1 and 2 respectively. Two women, ventilated with normal lungs (i.e. for neurological
conditions), had a higher compliance at 36 ml/cmH2O. The median lowest oxygen saturation on day 1-2 was 93 % (range 83-98 %) and highest PaCO2 was median 36 mmHg (range
31-56). Four patients delivered during the period of mechanical ventilation; 1 spontaneous
stillborn delivery at 26 weeks and 3 cesarean sections (2 for preeclampsia, one for cardiomyopathy). Maternal respiratory parameters pre and post-delivery for these 4 patients are
shown in the table below:

Pre-delivery

2-5 h post

12-15 h post
290

PaO2/FiO2 ratio

269

239

Oxygenation Index

6.0

6.1

5.3

Compliance (ml/cmH2O)

22.3

22.2

32.8

PEEP (cmH2O)

13

11

8

[Effect of Delivery]
There was no maternal mortality in this cohort and one neonatal death.
CONCLUSIONS. This case series is unique in evaluating ventilatory measurements in a
cohort of pregnant women. We demonstrate a good maternal and neonatal outcome, utilizing conventional ventilatory volumes, pressure limits and drug therapy. Delivery during
mechanical ventilation had a modest effect on maternal respiratory mechanics and
oxygenation.
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ANALYSIS OF THE MORTALITY IN UCI OF THE PATIENTS AFTER CARDIAC
SURGERY WITH NEED OF MECHANICAL VENTILATION MORE THAN 24
HOURS
M. Fernández-Zamora1, M. Martı́nez-González1, J. Barrueco-Francioni1, A. HerruzoAvilés2, A. Sánchez-Rodrı́guez3, R. Rivera-Fernández1, G. Quesada1, ARIAM
ANDALUCIA
1
H. R. U. Carlos Haya, Critical Care, Málaga, Spain, 2H. R. U. Virgen del Rocı́o, Critical
Care, Sevilla, Spain, 3Hopital Universitario Puerta del Mar, Critical Care, Cádiz, Spain
INTRODUCTION. Undergone cardiac surgery patients are a UCI group with a not very
high mortality. The reading of the literature and the experience of the authors of the present
study indicates that in these patients, those to which it is necessary to administer prolonged
mechanical ventilation constitute a not very numerous group of patients with a high
mortality.
OBJECTIVES. To analyze the characteristics of patients who died in ICU after cardiac
surgery requiring mechanical ventilation (IPPV) for more than 24 h.
METHODS. Study ARIAM record between 2008 and 2012, in three Hospitals. We studied
demographic and clinical variables as severity, type of surgery, complications and mortality.
We used t-Student, v2 and logistic Regression.
RESULTS. We studied 3588 patients, in C. Haya of Málaga (23.3 %), P. del Mar of Cádiz
(33.3 %) and V. del Rocı́o of Sevilla (43.4 %). Age was 63.46 +12.8 years, EuroSCORE 5.56
+3.02 and the SAPS-3 42.08 +10.52.Of 3588 patients, 415 (11.6 %) required more than 24 h
IPPV. In these 415 the mortality in ICU was 44.3 % (N = 184, 5.1 % of 3588 patients) and of
the 3173 without IPPV more than 24 h died 3.1 % (N = 99, 2.8 % of 3588 patients),
(p \ 0.001). Patients with IPPV superior to 24 h were more severe in EuroSCORE 7.64 +3.34
vs 5.29 +2.87 points (p \ 0.001) and SAPS-3 50.31 +9.76 +12.3 vs 41 (p \ 0.001), they have
presented higher bleeding, reintervention (23.6 %), pneumonia (24.1 %), renal failure
(72.8 %) and multiple organ failure (30.6 %). With logistic Regression was observed that to
equal gravity, time of Bypas and type of surgery (elective not elective) the mortality in UCI of
the patients with IPPV superior to 24 h is superior to those who do not need it, OR 15.19
(11.56-22.09). We repeat multivariable adding as independent variables complications in UCI
and it showed that the IPPV superior to 24 h has relation e.s. with the mortality but the OR is
low on having introduced these variables spending from 15.19 to 3.07 (1.9-4.94); indicating
that the mechanism for which the patients die in UCI with long IPPV is for the new variable
included (shock cardiogénico, renal failure, multiorganic failure, sepsis and cardiac arrest).
CONCLUSIONS. Two-thirds of patients who died in the ICU after cardiac surgery have
required IPPV more than 24 h. In them the mortality is associated with multiorganic failure
and sepsis. In this group of patients appropriate treatment can improve survival.
REFERENCE(S). Kollef, et al. Determinants of Mortality and Multiorgan Dysfunction in
Cardiac Surgery Patients Requiring Prolonged Mechanical Ventilation. Chest 1995; 107(5),
1395-1401. Damian J La Par, et al. Predictors of Operative Mortality in Cardiac Surgical
Patients with Prolonged Intensive Care Unit Duration. J Am Coll Surg 2013; 216:11161123.
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MECHANICAL VENTILATION IN CRITICALLY ILL PREGNANT WOMEN
S.E. Lapinsky1,2, K. Austin1, S. Mehta1,2

0310

1

EVALUATING THE EFFECTIVENESS OF VAP TREATMENT BASED ON
DYNAMIC ASSESSMENT OF THE SCALE AND CPIS C-REACTIVE PROTEIN
IN PATIENTS WITH STROKE

Mount Sinai Hospital, Intensive Care Unit, Toronto, Canada, 2University of Toronto,
Interdepartmental Division of Critical Care Medicine, Toronto, Canada
INTRODUCTION. Approximately 0.2 % of pregnancies are complicated by respiratory
failure requiring mechanical ventilatory support. Although intubation and brief mechanical
ventilation are not uncommon for operative delivery, very little data exist to direct the
management of the critically ill pregnant patient requiring longer term ventilatory support.
OBJECTIVES. To describe mechanical ventilation in a cohort of critically ill pregnant
women, and to identify the effect of delivery on respiratory function.
METHODS. We retrospectively reviewed charts of pregnant women who received
mechanical ventilation in our ICU for greater than 24 h, between 2003 and 2013. Data
collected included demographics, details of the pregnancy, ventilatory and blood gas
measurements, and maternal and neonatal outcomes. Tidal volume and an estimate of

A. Gritsan1, N. Dovbysh2, G. Gritsan3, A. Gazenkampf1, D. Kurnosov2
1

Krasnoyarsk State Medical University, Krasnoyarsk Regional Hospital, Anaesthesiology
and Intensive Care, Krasnoyarsk, Russian Federation, 2Krasnoyarsk Regional Hospital,
Anaesthesiology and Intensive Care, Krasnoyarsk, Russian Federation, 3Krasnoyarsk State
Medical University, Anaesthesiology and Intensive Care, Krasnoyarsk, Russian Federation
INTRODUCTION. Development of ventilator-associated pneumonia (VAP) causes an
increase in stroke mortality. Question for treatment prognosis in these patients is not fully
resolved.
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OBJECTIVES. To determine the prognostic value of the dynamics on a scale CPIS,
C-reactive protein (CRP) in patients with stroke in the development of late VAP.
METHODS. We examined 43 patients with stroke with mechanical ventilation (MV) who
developed late VAP (5 days from the beginning of mechanical ventilation). Assessing the
level of neurological deficit was assessed by the Glasgow Coma Scale (GCS). Patients were
divided into 2 groups : group 1 - 35 (81.4 %) of the surviving patients and group 2 - 8
(18.6 %) patients who died. Diagnosis of VAP was conducted based on the criteria proposed
by the intensive care unit, when translated into the MV, ATS-IDSA. Rating on a scale CPIS
and determination of CRP were performed in translation on mechanical ventilation (Stage
1), the development of VAP (Stage 2) on the third (3rd stage), seventh (Stage 4) and 10 days
(5 days) from the time the of pneumonia development.
RESULTS. Based on GCS at the 2nd stage in group 1 was 10.0 ± 3.0 points, and in Step 2 8.2 ± 2.3 points; in group 2 - 9.4 ± 4.0 points and 8.0 ± 3.4 points respectively. With the
development of VAP (Stage 2), as in the first, and in group 2, there was an increase in scores
on the CPIS (compared with stage 1) 3.7 times and 4.2 times; CRP - 3.1 times and 2.7 times,
respectively (Table 1).
Groups

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

1 group

1.8 ± 1.2

6.6 ± 1.1

5.2 ± 1.9

4.0 ± 2.1

2.5 ± 1.9

2 group

1.7 ± 1.1

7.1 ± 1.6

5.7 ± 1.2

5.4 ± 0.9

4.1 ± 1.6

CPIS,
points,
M ± SD

concerns both the safety and efficacy persist after randomized controlled trials OSCAR(1)
and Oscillate(2).
OBJECTIVES. To evaluate the effectiveness and safety of HFOV in adults with ARDS,
whose the conventional mechanical ventilation (CMV) fails; and analysing risk factors of
mortality.
METHODS. Analysis of prospective data collection. Setting 34 bedded multidisciplinary
ICU of Tertiary Care Hospital in Cordoba, Spain. Between 08/2003 and 12/2013 we include
109 patients (112 episodes) (75 males, 34 females) with ARDS when failed CMV, defined
by one of the following criteria: FiO2 C 0,7 with PaO2 B 60 mmHg, Plateau pressure C 33cmH2O or Peep C 10cmH2O. We evaluated patient demographics, admission
diagnosis, presence of multi organ failure (MOF), gasometrical, hemodynamic and oscillator parameters during transition from CMV to HFOV, and 30 min, 4, 12, 24, 48 and 72 h
after starting HFOV, and duration of CMV. Co-interventions and hospital mortality were
also recorded. We analysed the risk factors of mortality.
Statistical Analysis: Categorical variables are expressed as frequencies or percentages,
continuous variables as mean and SD or medians and interquartile (25-75th percentile)
range. The percentages were compared using the Chi square test, the mean by t-test and the
medians by the Wilcoxon’s test. Binary Logistic Regression model was used to predict
survival as successful response to HFOV, 95 % Confidence Interval for Odds ratio.
RESULTS. Preliminary results are shown on the table 1 and Figure 1.
Survivors,
Non Survivors, p
N = 50(44,6 %) N = 62(55,4 %)

CRP, mg/l,
M ± SD

Odds
Ratio

APACHE II score [ 20

25 (22,5 %)

45 (40,2 %)

0,019

4,717

CMV duration [ 48 h

26 (23,2 %)

41 (36,6 %)

0,941

1,047

60 (53,6 %)

\0,001 32,548

59.4 ± 38.3 180.8 ± 96.9 166.3 ± 69.9 104.2 ± 56.2 82.8 ± 35.2

Presence of Multiorganic
Failure

26 (23,2 %)

1 group
2 group

53.6 ± 32.3 142.9 ± 77.6 181.9 ± 50.2 113.0 ± 18.8 108.3 ± 26.3

Pulmonary ARDS

25 (22,5 %)

51 (45,9 %)

\0,001 13,442

[Table 1]
In the first group rating scale CPIS (compared with 2 stage) 5 phase of the study was
reduced by an average of 62.1 %, and in the 2nd group - only 42.3 %; CRP as an average of
54.2 % and 24.2 % respectively.
CONCLUSIONS. Development of VAP in patients with stroke accompanied by a significant (more than 2-fold) increase in scores on the CPIS and CRP levels.
In patients with stroke rating scale CPIS on average more than 4 points and CRP levels more
than 100 on the 10th day from the moment of VAP are markers of death.
Further research is needed in this area.

O.I (Oxygenation index)in 37,31 (33,31 %) 31,28 (27,93 %) 0,050
CMV

0,964

Plateau Pressure in
CMV(cmH2O)

1,222

47 (41,96 %)

58 (51,78 %)

0,002

HFOV duration [ 72 h

29 (25,9 %)

37 (33 %)

0,169

2,098

PCO2 24 h after HFOV
(mmHg)

47,41 ± 14,27

54,79 ± 16,89

0,186

1,022

25 % reduction in O.I.
24 h after HFOV

33 (35,8 %)

19 (22,4 %)

0,003

0,219

[Table 1. Outcome variables used in the model.]
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INCIDENCE AND USE OF PREVENTION STRATEGIES FOR VENTILATOR
ASSOCIATED PNEUMONIA IN A TERTIARY CARE INTENSIVE CARE UNIT IN
INDIA
S. Dixit1, K. Borawake1, K. Khatib1, R. Raikar1
1

Manohar Joshi Memorial Hospital, Critical Care Medicine, Pune, India
INTRODUCTION. Ventilator associated pneumonia (VAP) is defined as pneumonia
occurring more than 48 h after endotracheal intubation and initiation of mechanical ventilation, including pneumonia developing after extubation. Here we present a prospective
observational study which highlights the incidence of VAP & importance of VAP preventing strategies.
OBJECTIVES. The aim of this study is to highlight practical recommendations designed to
assist acute care hospitals in implementing and prioritizing their ventilator-associated
pneumonia (VAP) prevention efforts & to highlight the importance of 0.5 micron hepafilters
in prevention of VAP.
METHODS. This is prospective observational study from period of August 2012 to August
2013 at Manohar Joshi Memorial Hospital Intensive care unit, Pune. We included all the
patients who required mechanical ventilation for more than 48 h. Patients who required
mechanical ventilation for less than 48 h were excluded from the study. VAP was defined by
clinical pulmonary infection score system (CPIS) greater or equal to six during the period of
intubation. VAP rate is calculated based on the number of cases of VAP per 1000 ventilator
days, which is the standard criterion for its evaluation presented by the Center for Disease
Control and Prevention. (Total no. of VAP Cases/Ventilator Days) 9 1000 = VAP Rate.
RESULTS. Total no of patients - 22.Male: Female - 15:7.Age wise distribution - 20-94 years.
Indication for Mechanical Ventilation- cardiac-6; respiratory (non-infectious) - 1; infection/
sepsis - 10 (respiratory focus - 4; others - 6); others -3. Invasive Ventilation (IV) vs Non invasive
Ventilation (NIV) - 18: 2 (3 patients started on NIV and then converted to IV. 1 patient started on
IV and then converted to NIV). Maximum ventilation duration in days -24 days,Shortest ventilation duration in days - 2 days,Average ventilation duration- 5.15 days,Total ventilator days 103. Suspected VAP case number-3,Confirmed VAP case- Nil.
CONCLUSIONS. The precise & planned implementations of evidence-based guidelines for
prevention of VAP is very effective in reducing the incidence of ventilator associated
pneumonia. The use of 0.5 micron hepafilters, recognized by Centre for disease control
(CDC) also might had influence on zero incidence of VAP in our study.
This hypothesis requires further validation in a larger study.
REFERENCE(S). 1.American Thoracic Society, Infectious Diseases Society of America.
Guidelines for the management of adults with hospital-acquired, ventilator-associated, and
healthcare-associated pneumonia. Am J Respir Crit Care Med 2005; 171:388-416. 2.
Edwards JR, Peterson KD, Andrus ML, et al. National Healthcare Safety Network (NHSN)
report, data summary for 2006, issued June 2007. Am J Infect Control 2007; 35:290-301. 3.
Chastre J, Fagon JY. Ventilator-associated pneumonia.,Am J Respir Crit Care Med
2002; 165:867-903.
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HIGH FREQUENCY OSCILLATORY VENTILATION IN SEVERE ACUTE
RESPIRATORY DISTRESS SYNDROME: OUTCOME PREDICTORS FROM
ANALYSIS OF TEN YEARS OF TREATMENT
P. Carmona Sanchez1, R. Diaz Pernalete1, M. Echeverria Leon1, M.D. Bautista Rodriguez1,
I. Durban Garcia1, J.M. Serrano Simon1
1

Hospital Universitario Reina Sofia, Intensive Care Unit, Cordoba, Spain
INTRODUCTION. High Frequency Oscillatory Ventilation (HFOV) is a rescue ventilation strategy used in severe acute respiratory distress syndrome (ARDS). Majors

Fig. 1
CONCLUSIONS. Our results suggest that HFOV proves to be effective in reducing FiO2
and CO2 clearance after CMV failure in patients with ARDS. APACHE II score [20,
presence of multiorgan failure, pulmonary ARDS, Oxygention index (O.I.) HFOV prior
starting could predict failure response to HFOV. Reduction of O.I. at least 25 % 24 h after
initiation of HFOV could predict successful response to HFOV.
REFERENCES. 1) Duncan Young et al. NEJM 2013;368:806-813. 2) Niall D. Ferguson
et al. NEJM 2013; 368(9):795-805.
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VARIATION IN NEUROMUSCULAR BLOCKER USE IN A RANDOMIZED
CONTROLLED TRIAL OF HIGH-FREQUENCY OSCILLATION
S. Mehta1,2, M. Meade3, J.O. Friedrich2,4, Q. Zhou3, T.J. Iwashyna5, F. Lamontagne6,
K. Bosma7, L. Burry1,2, P. Park5, A. Arroliga8, J. Dionne9, G. Dominguez-Cherit10,
D. Foster11, R. Hall12, S. Hanna3, A. Matte13, Y. Skrobik14, O. Smith4, R. Taneja7,
N.D. Ferguson1,2,13, OSCILLATE Investigators and the Canadian Critical Care Trials Group
1

Mount Sinai Hospital, Toronto, Canada, 2University of Toronto, Toronto, Canada,
McMaster University, Hamilton, Canada, 4St. Michael’s Hospital, Toronto, Canada,
University of Michigan, Ann Arbor, United States, 6Centre Hospitalier Universitaire de
Sherbrooke, Sherbrooke, Canada, 7The University of Western Ontario, London, Canada,
8
Texas A&M, College Station, United States, 9St. Joseph’s Hospital, Toronto, Canada,
10
Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico, Mexico,
11
Vancouver General Hospital, Vancouver, Canada, 12Dalhousie University, Halifax,
Canada, 13University Health Network, Toronto, Canada, 14Hôpital Maisonneuve-Rosemont,
Montreal, Canada
INTRODUCTION. Early neuromuscular blocker (NMB) use is associated with lower
mortality in patients with Acute Respiratory Distress Syndrome (ARDS). NMBs were used
frequently in the OSCILLATE trial at physicians’ discretion, more often in the high-frequency oscillation (HFO) group than the control group (1).
OBJECTIVES. We sought to compare demographics and outcomes of patients who
received and did not receive NMB; and to evaluate patient and center variables associated
with more rapid initiation of NMB (for oxygenation or ventilation, excluding procedural
use) in OSCILLATE.
METHODS. Using descriptive statistics we compared demographic variables and outcomes
of all patients who received versus did not receive NMB. To obtain hazard ratios (HR) for
time to NMB use, we performed Cox regression analysis and used the shared frailty model
3
5
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approach to account for the within-cluster correlation. The independent baseline variables
included age, APACHE II score, randomization group, and sepsis. Site variables included
number of ICU beds, and participation or not in the OSCILLATE pilot study. Daily timedependent variables included mean airway pressure, PaO2/FiO2 ratio, and pH.
RESULTS. Of 548 patients enrolled in OSCILLATE, 414 (75 %) received NMB during the
trial (228 in HFO group and 186 in control group). At enrolment, patients who received
NMB had more severe ARDS, as indicated by higher APACHE II (29 vs 27, p = .006)),
plateau pressure (30 vs 27, p \ .0001), mean airway pressure (20 vs 18, p \ .0001), PEEP
(13.5 vs 12.5, p = .003), and PaCO2 (48 vs 44, p = .005); and lower PaO2/FiO2 (111 vs
124, p = .002) and pH (7.30 vs 7.33, p = .002). Over the first 7 study days, patients who
received NMB received higher doses of benzodiazepines and opioids. Overall, they had
worse outcomes, with more vasopressor use (92 vs 80 %, p = .0002), more barotrauma (17
vs 8 %, p = .005), longer durations of ventilation and hospital stay, and higher ICU mortality (40 vs 30 %, p = .03). On multivariable analysis NMB use was independently
associated with randomization group and higher mean airway pressure, but inversely
associated with number of ICU beds (Tables). Sites varied significantly in their time to
NMB use after adjusting for clinical factors (p = 0.0003). Daily PaO2/FiO2 and pH were
not statistically associated with NMB use, although the association was imprecisely measured in the extreme groups.
CONCLUSIONS. Patients receiving NMBs in the OSCILLATE trial were sicker and had
worse outcomes. Assignment to the HFO group and higher mean airway pressure predicted
NMB use, with substantial variations between sites in their use after controlling for clinical
situation.
REFERENCE(S). 1. Ferguson ND, et al., for the OSCILLATE Trial Investigators. Highfrequency oscillation in early acute respiratory distress syndrome. N Engl J Med
2013;368:795-805.
GRANT ACKNOWLEDGMENT. Canadian Institutes of Health Research
Baseline variables
Age

Apache II

Adjusted HR (95 % CI)

p-value

B 44 vs. C 66

0.83 (0.56, 1.24)

0.37

45-56 vs. C 66

0.68 (0.46, 1.01)

0.06

57-65 vs. C 66

0.73 (0.51, 1.05)

0.09

B 24 vs. C 34

0.88 (0.55, 1.39)

0.58

25-29 vs. C 34

0.98 (0.65, 1.47)

0.92

30-33 vs. C 34

0.96 (0.63, 1.46)

0.84

HFOV versus control

1.82 (1.36, 2.42)

\0.0001

Sepsis

0.84 (0.63, 1.11)

0.22

[Baseline Variables]
Site variables
ICU beds

Adjusted HR (95 % CI)

p-value

B 20 vs. C 31

0.71 (0.50, 1.02)

0.06

21-24 vs. C 31

0.51 (0.35, 0.74)

0.0004

25-30 vs. C 31

0.65 (0.43, 0.99)

0.04

0.70 (0.46, 1.06)

0.09

Pilot participation
[Site Variables]
Time Dependent
Variables

Adjusted HR
(95 % CI)

Mean airway pressure

PaO2/FiO2

pH

p-value

B 14 vs. C 24

0.52 (0.32, 0.84)

0.01

15-19 vs. C 24

0.53 (0.35, 0.81)

0.003

20-23 vs. C 24

0.62 (0.42, 0.90)

0.01

B 118 vs. C 205

1.30 (0.71, 2.36)

0.39

119-160 vs. C 205

1.09 (0.60, 1.95)

0.78

161-204 vs. C 205

1.13 (0.63, 2.04)

0.69

B 7.29 vs. C 7.43

1.48 (0.86, 2.53)

0.15

7.30-7.36 vs. C 7.43

1.18 (0.69, 2.01)

0.54

7.37-7.42 vs. C 7.43

1.07 (0.63, 1.83)

0.81

[Time Dependent Variables]
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RISK FACTORS FOR TRAUMA-INDUCED ACUTE KIDNEY INJURY
M. Eriksson1, O. Brattström1, J. Mårtensson1, E. Larsson1, A. Oldner1
1
Karolinska Institutet, Section of Anaesthesiology and Intensive Care Medicine, Department
of Physiology and Pharmacology, Stockholm, Sweden
INTRODUCTION. Acute kidney injury (AKI) is common in critically ill patients and
strongly associated with poor outcome in general [1]. The trauma patient sustaining
numerous potentially harmful insults has a notable risk of AKI. Direct lesions to the kidneys, shock, ischemia-reperfusion, rhabdomyolysis, exposure to nephrotoxic substances,
abdominal compartment syndrome and sepsis are all common findings in the severely
injured and may contribute to AKI development.
OBJECTIVES. The aim of this study was to identify risk factors for AKI according to the
Kidney Disease Improving Global Outcome criteria [2] in severely injured trauma patients
admitted to the intensive care unit (ICU).
METHODS. The study was performed at a level-one trauma centre at the Karolinska
University Hospital, Stockholm, Sweden in the format of a retrospective cohort study of
severely injured trauma patients treated at the ICU for [24 h. Only patients without preinjury kidney disease were included. The outcome measure was AKI diagnosed between day
2 and 7 of ICU-treatment. Uni- and multivariable logistic regression analyses were performed in order to identify factors associated with AKI-development.
RESULTS. A quarter of the patients (103/413) developed AKI within the first week of ICUtreatment. 59, 13 and 28 % were noted in stage 1, 2 and 3 respectively. AKI was associated
with 30-day (17.5 % vs. 5.8 %) and 1-year (26.2 % vs. 7.1 %) mortality. Independent risk
factors for development of AKI were male gender, age, non-diabetic co-morbidity, diabetes
mellitus, injury severity score [40, massive transfusion and volume-loading with
hydroxyethyl starch (HES) within the first 24 h, where injury severity, diabetes and male
gender were the most influential. Unexpectedly, sepsis prior to AKI onset, admission
hypotension and extensive contrast loading ([150 mL) were not significantly associated
with AKI-development in the multivariable model. None of the surviving AKI-patients had
developed end-stage renal disease one year post-injury.
CONCLUSIONS. AKI in ICU-treated trauma patients is a common complication with
substantial mortality. Age, gender, severe injury and HES administration were associated
with AKI-development whereas sepsis and shock on arrival were not. Awareness of risk
factors for AKI-development may guide the clinician when managing the severely injured
patient.
REFERENCE(S). 1. Ostermann, M. et al., Acute kidney injury in the intensive care unit
according to RIFLE. Crit Care Med, 2007. 35(8): p. 1837-43; quiz 1852. 2. The Kidney
Disease Improving Global Outcomes (KDIGO) Working Group, Definition and classification of acute kidney injury. Kidney Int 2012, 2012. suppl 2: p. 19-36.
GRANT ACKNOWLEDGMENT. This study was supported by the Laerdal Foundation,
the Magn Bergvall Foundation, the LPS Medical Foundation, The Swedish Carnegie Hero
Funds, Funds from Karolinska Institutet and the Swedish Society of Medicine.
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THE THROMBOELASTOGRAPHY IN ACUTE TRAUMATIC COAGULOPHATY

OUTCOME OF CRITICALLY ILL PATIENTS MANAGED WITH HIGH
FREQUENCY OSCILLATORY VENTILATION
1,2

3

1,4

1,4

A. Sugiura , Z. Laksman , S. Lapinsky , S. Mehta
1

RESULTS. Patients underwent HFOV for a median of 68 h (IQR, 24-145). 74 % were
successfully weaned from HFOV, overall ICU mortality rate was 64 %, and 1 month
mortality was 65 %. At 1 month, 19 % of them were alive without respiratory support.
Respiratory failure was due to sepsis in 52 % (65 % had pneumonia as the source), and their
ICU mortality rate was 73 %. 13 % had pneumonia without sepsis syndrome, 9 % aspiration, and few had pulmonary hemorrhage, drug induced, and pancreatitis. Pneumonia
without sepsis patients had lower ICU mortality of 56 % despite higher immunocompromised rate of 68 % compared to 38 % in overall patients. Aspiration patient had the highest
1 month survival without respiratory support (38 %). Compared with patients who were
successfully weaned from HFOV, those who died on HFOV had lower PaO2/FiO2 (P/F)
ratio at each time point throughout the observation period. 4 h pre HFOV 88 ± 44 vs.
66 ± 18, p = 0.005; HFOV at 3 h 105 ± 60 vs. 76 ± 33, p = 0.001; HFOV at 48 h
148 ± 47 vs. 93 ± 33, p \ 0.001. In early phase of HFOV, patients who required CRRT
had significantly lower pH (HFOV at 1 h 7.1 ± 0.1 vs. 7.3 ± 0.1, p \ 0.001; at 12 h
7.2 ± 0.1 vs. 7.3 ± 0.1, p \ 0.001), and frequency (HFOV at 1 h 4.2 ± 0.8 vs. 5.2 ± 1.1,
p \ 0.001; at 48 h 5.6 ± 1.5 vs. 7.0 ± 2.0, p \ 0.01 Hz), however there were no differences between groups in P/F ratio and PaCO2.
CONCLUSIONS. In our HFOV patient population, sepsis was the major cause of respiratory failure and these patients had the highest mortality. Patients with pneumonia without
sepsis, and aspiration, had the highest survival rates. Patients who died on HFOV had lower
P/F ratio compared to who successfully weaned from HFOV throughout the HFOV course.
Patients on CRRT had lower pH and were ventilated at lower frequency but oxygenation
and PaCO2 were similar to those who did not require CRRT.

University of Toronto, Interdepartmental Division of Critical Care, Toronto, Canada, 2The
Hospital for Sick Children, Neurosciences and Mental Health, Toronto, Canada, 3University
of Toronto, Toronto, Canada, 4Mount Sinai Hospital, Toronto, Canada
INTRODUCTION. In patients with Acute Respiratory Distress Syndrome (ARDS), High
Frequency Oscillatory Ventilation (HFOV) is associated with improvements in oxygenation.
However, the recent studies showed that HFOV was associated with increased in-hospital
mortality in adults with moderate-to-severe ARDS compared to conventional mechanical
ventilation (CMV).
AIM. To evaluate the outcomes of patients managed with HFOV, and to identify possible
predictors of outcome.
METHODS. A retrospective chart review. 157 patients were identified from the Mount
Sinai Hospital HFOV log, from March 2003 to December 2012. One chart was unavailable.
For 156 patients, we recorded demographics and outcomes. In addition, 4 h before and after
HFOV, and for 96 h after HFOV initiation, we collected vital signs, arterial blood gases,
ventilator settings, and use of other life supports including renal replacement. We compared
characteristics of patients who were successfully weaned from HFOV and those who died on
HFOV, and compared patients who received continuous renal replacement therapy (CRRT)
for more than 72 h during HFOV and those who did not require CRRT.

A. Spasiano1, C. Barbarino1, C. Artico1, F. Stefani1, C. Benedetti1, D. Rufolo1,
T. Dogareschi1, E. Carchietti2, G. Della Rocca1
Udine University, AOUD, Anesthesia and Intensive Care, Udine, Italy, 2118 Hems, Udine
University Hospital, Udine, Italy
INTRODUCTION. Major brain injury and uncontrolled blood loss remain the primary
causes of early trauma-related mortality. 25 % to 33 % of trauma patients exhibit traumainduced coagulopathy (TIC), associated with increased rates of massive transfusion (MT),
multiple organ failure (MOF) and a four-fold increasing in mortality. TIC was conventionally considered as depletion, dysfunction and/or dilution of clotting factors(1,2).
Recently, the pathophysiological mechanisms recognized an imbalance of the dynamic
equilibrium between procoagulant factors, anticoagulant factors, platelets, endothelium
function and fibrinolysis(3,4).
OBJECTIVES. The aim of study is to evaluate the thromboelastographic profile and the
incidence of fibrinolysis (defined as Ly 30 [ 15 %) in the pre-hospital trauma patients.
METHODS. This is a prospective observational cohort study of severe trauma patients,
older than 18 years old, HEMS assisted and admitted to Level 1 Trauma Centre. Standard of
care included the possibility to give tranexamic acid according to current guidelines. A
blood sample in citrate (for TEG: thromboelastography) was collected for each patient at the
scene of trauma (T0) and at hospital arrival (T1).
RESULTS. 39 patients were enrolled. The main results are reported in table 1, table 2 and
in figure 1.

1
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died whether in the AC/AP or no medication group (p \ 0.0001), but no different across the
AC, AP, or no medication brain injured groups.
Group
(N)

Age INR
years

PRISM
score

AC
3.4

(16)
2

AP

Table. 1 Clinical characteristics

4.0
No
4.1

Cost
USD

83

2.6

16

3.8*

2.6

16

3.3

2.6

16

3.5

NS

\0.001

NS

NS

NS

3.8*
12,800

83

(11)
med
(33)

4

Mortality
N (%)

(13)
(45)

5

ISS Brain AIS Hospital
LOS
days

1.0
10,900

80

(12)

1.1
11,500

P

value

*p \ 0.05 NS

NS
[Patients with positive head CT]

CONCLUSIONS. Despite our clinical bias that elderly patients who take AC/AP agents
are more likely to sustain more severe traumatic brain injuries after low level falls,
AC/AP brain-injured patients had the same mortality as their non-AC/AP peers. Mortality was associated with severity of underlying medical comorbidities at the time of
admission.

0318
Fig. 1 TEG characteristics at T0 and T1

CHEST WALL TRAUMA IN A UK MAJOR TRAUMA CENTRE
P.J. Gillen1, K. Sharpe1
1

Table. 2 TEG abnormalities
In 12 cases (31 %) was given 1 g tranexamic acid in T0 -T1 interval. Patients treated with
tranexamic acid had mean G value (index of clot strength) higher than not treated even if not
statistically significant (p = 0.3).
Only two patients (5 %) presented fibrinolysis. Fibrinolysis percentage was reduced
between T0 and T1 but no one received tranexamic acid.
CONCLUSIONS. As Ostrowski(5) et al., using thromboelastography in our trauma patients,
coagulation is modified in a procoagulant pattern and fibrinolysis appears to be a very rare
event in pre-hospital setting.
REFERENCES. 1. Schöchl H. et al. SJTREM 2012; 20:15. 2. Theusinger O. et al. Anesth
Analg 2011; 113:1003-12. 3. Faraoni D. et al. Curr Opin Anesthesiol 2013; 26. 4. Cohen M.
J Trauma 2011; 70:5. 5. Ostrowski SR et al. SJTREM 2011;19:64.

Derriford Hospital, ICU, Plymouth, United Kingdom
INTRODUCTION. Chest wall trauma is a common feature of life-threatening injury
within the patient population of a Major Trauma Centres (MTC). There is some evidence
that the appropriate early intervention, particularly the use of NIV, optimal analgesia and
clinical input of these trauma victims has important mortality and morbidity improvements
[1].
By its nature, severe clinical sequelae of chest wall trauma often develop later with contusions etc. ‘blossoming’ many days post injury. This injury pattern may be associated with
mechanical or atelectatic lung injury, which requires careful assessment and regular review.
OBJECTIVES. We aimed to assess whether the designation of our institution as a MTC
had an impact of the number and severity of patients with chest wall trauma. A secondary
objective was to determine the quality and efficacy of care these patients received and
whether a better clinical pathway was required.
METHODS. Retrospective analysis of chest wall trauma (both isolated and poly-trauma)
from local TARN and ICNARC datasets for 12 months both immediately prior to, and
immediately after, the establishment of our hospital as a MTC (April 2012.) We also
reviewed internal audit data examining the levels of care to which patients were admitted,
the timeliness and use of invasive therapies and interventions.
RESULTS.
2011-12

Ward

ICU

No of pts isolated chest

50

20

Total
70

No of pts (poly-trauma)

18

32

50

2012-13
No of pts isolated chest

55

25

80

No of pts (poly-trauma)

22

64

86

[Chest wall trauma by admissions]
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ANTICOAGULATION AND ANTIPLATELET AGENTS DO NOT WORSEN
TRAUMATIC BRAIN INJURY OUTCOMES AFTER LOW LEVEL FALLS IN THE
ELDERLY

2011-12

Ward

ICU

Median ISS (isolated chest)

13

14

Total
13

Median ISS (poly-trauma)

33

36

33

C. Kavanagh1, J. Bander1, W.L. Wahl1

2012-13

1

Median ISS (isolated chest)

13

16

14

Median ISS (poly-trauma)

25

33

28

Saint Joseph Mercy Ann Arbor, Surgery Critical Care, Ann Arbor, United States
INTRODUCTION. Falls are increasingly common as patients age. Anticoagulant (AC) and
antiplatelet (AP) medication use is prevalent in older populations.
OBJECTIVES. We hypothesized that older patients with low level falls while taking AC or
AP drugs have higher mortality and worse outcomes than patients not on these medications.
METHODS. We studied all patients C60 years with low-level falls admitted to our trauma
center during 2012-2013. Use of AC or AP medications, labs, outcomes, type of fall, and
injuries were extracted from the electronic record and trauma registry. Fischer exact and
Student t-tests were applied, where significance was p B 0.05.
RESULTS. There were 900 patients admitted after low level falls of which 54 % were on
AC or AP medications. Patients on AC or AP drugs were older (83 ± 9 compared to
80 ± 10 years, p \ 0.001). 94 patients had a positive head CT for bleeding or contusion.
For the head-injured patients, AC/AP mortality was the same as for those not taking these
medications (p = 0.45). The mean brain injury score (AIS) was higher for those who died
compared to survivors, 4.5 versus 3.3, p \ 0.001. For those with head injuries, there were no
differences in mortality whether on AC, AP or no medication (see table).The severity of
head injury was significantly worse for AC compared to AP patients, and the mean INR was
also higher for AC patients. There were no differences in age, Injury Severity Score (ISS),
hospital length of stay or costs among the groups. Our hospital severity of illness measure
(PRISM score), which scores premorbid medical conditions, was worse for patients who

[Chest wall trauma by ISS]
The data reveal that chest wall trauma, either isolated or as an element of poly-trauma, is a
common presentation. Whilst the majority of patients are admitted for ward based care, the
numbers of patients with chest wall trauma have increased, with a significant increase in the
proportion of those patients admitted to ICU.
On review of our internal audits, we found there to be no coherent pathway for the management of their care. This has highlighted the requirement for a chest trauma care pathway
within our institution.
We believe that significant chest wall trauma mandates appropriate analgesia (including the
consideration of neuraxial blockade,) physiotherapy and clinical support which are often
best achieved within a critical care environment [2].
CONCLUSIONS. Chest wall trauma is important as it is a significant amount of the trauma
workload within our institution, which has increased in patient numbers since our establishment as a MTC. Our management of these patients is changing with the development of
a care pathway to triage and treat those patients who are more severely injured. The aim is to
provide timely interventions, including analgesia and physiotherapy, to achieve the greatest
benefit. This will have a significant impact on our ICU practice.
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presented correspond to the pilot phase prior to the development of a web-based tool to
register data. We report resources utilization and outcomes of trauma in spanish ICUs.
Statistics analysis was performed as appropriate.
RESULTS. We included 1378 patients (78.8 % male). Mean age was 47.8 ± 19.5 years.
Mean ISS was 22.4 ± 12.4. At ICU admission, 63.6 % were hemodynamically stable, 15.9 %
were stable with volemia, and 20.5 % needed different amounts of vasoactive agents. Overall,
524 patients (38.2 %) % required urgent surgery (\24 h), being a neurosurgical procedure the
most common (16.7 % of the patients). During hospital admission, 203 patients required
additional surgical procedures (range 1-10). Up to 34 % of the patients received blood
transfusion in the initial 6 h (mean 1483 ± 2123 ml). Fifty-eight patients (4.8 %) underwent
angiography for bleeding control. Overall, 810 (59.1 %) of trauma patients received
mechanical ventilation, a mean of 8.1 ± 9.7 days. Later, 158 patients underwent percutaneous
tracheostomy and 57 patients surgical tracheostomy. In 258 patients (20.4 %) intracranial
pressure was monitored. Brain tissue O2 catheter was placed in 51 patients (4 %). Complications presented included: trauma induced coagulopathy: 305 patients (22.2 %),
rhabdomiolysis 140 patients (10.4 %), intracranial hypertension in 179 patients (13.0 %),
ALI/ARDS 288 patients (23.0 %), renal dysfunction in different degrees 179 patients
(14.3 %), nosocomial infections 263 patients (20.2 %) and multiorgan failure (MOF) in 171
patients (12.8 %), predominantly early MOF. ICU length of stay was 8.7 ± 11.4 days and
ICU mortality was 13.7 % (184 patients). The cause of death was refractory intracranial
hypertension in 48.7 %, exsanguination in 14.8 %, MOF in 13.2 % and others in 23.3 %,
considering different types of limitation of life support in 108 patients (18.2 %).
CONCLUSIONS. This pilot phase allowed us to adequately study resources utilization and
outcomes of trauma ICU patients.
REFERENCE(S). Chico Fernández M, Garcı́a Fuentes C, Guerrero López F. Trauma
registries: a health priority, a strategic project for the SEMICYUC. Med Intensiva. 2013;
37:284-9.
GRANT ACKNOWLEDGMENT. Fundación Mutua Madrileña
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Fig. 1 Chest Wall Trauma admissions

INTENTIONAL INJURY DEATHS ARE INCREASING WHEREAS
UNINTENTIONAL ARE DECREASING IN SWEDISH CHILDREN
D.K. Bäckström1
1

Fig. 2 Chest Wall Trauma by ISS
REFERENCE(S). 1. Duggal A et al. Safety and efficacy of noninvasive ventilation in
patients with blunt chest trauma: a systematic review. Critical Care 2013, 17:R142. 2.
Dehghan N et al. Flail chest injuries: A review of outcomes and treatment practices from the
National Trauma Data Bank. Journal of Trauma and Acute Care Surgery: Feb 2014; 76(2):
462-468
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RESOURCES UTILIZATION AND OUTCOMES OF SEVERE TRAUMA IN
SPANISH ICUS. RETRAUCI PROJECT. PILOT PHASE
M. Chico Fernández1, J.J. Egea Guerrero2, J.F. Fernández Ortega3, M.D. Mayor Garcı́a4,
J.A. Llompart Pou5, A. Bueno González6, M. Sánchez Casado7, J. Roldán Ramı́rez8,
F. Guerrero López9, F. Alberdi Odriozola10, L. Servià Goixart11, J. González Robledo12,
Grupo de Trabajo de Trauma y Neurocrı́ticos de la SEMICYUC
1

Hospital Universitario ‘12 de Octubre’, Madrid, Spain, 2Hospital Virgen del Rocı́o, Sevilla,
Spain, 3HRU Carlos Haya, Málaga, Spain, 4Hopital Torrecárdenas, Almerı́a, Spain, 5Hospital
Universitari Son Espases, Palma de Mallorca, Spain, 6Hospital General Universitario de
Ciudad Real, Cuidad Real, Spain, 7Hospital Virgen de la Salud, Toledo, Spain, 8Complejo
Hospitalario de Navarra, Pamplona, Spain, 9Hospital Virgen de las Nieves, Granada, Spain,
10
Hospital Universitario de Donostia, San Sebastián, Spain, 11Hospital Universitario Arnau de
Vilanova, Lleida, Spain, 12CHU Salamanca, Salamanca, Spain
INTRODUCTION. Trauma registries constitute a useful tool to evaluate the quality of
attention received by trauma patients.
OBJECTIVES. To describe resources utilization and outcomes of trauma patients admitted
to different types of intensive care units (ICUs) in Spain.
METHODS. National multicenter prospective trauma registry conducted in 11 ICUs. Data
were collected during 15 months. Ethics committee in each hospital gave approval. Data

Linköping University, IKE, Norrköping, Sweden
INTRODUCTION. In high-income countries child injury deaths have been reduced during
the last three decades, nevertheless they still remain a major health problem (Peden 2008).
Sweden has one of the world’s lowest child injury death rates but injury is still the leading
cause of death among children (Hasselberg 2006). Scandinavia has an injury pattern where
blunt injuries and male gender dominate injury mortality(Soreide, Kruger et al. 2007,
Soreide, Kruger et al. 2009). Injury death has been declining the last couple of decades but
the decline seems to have levelled of the last couple of years (Hasselberg 2006).
OBJECTIVES. The objective of this study was to analyse child injury mortality development over several years and to evaluate if there was a difference between unintentional
and intentional injuries.
METHODS. This is a study including all injury deaths in individuals under the age of
eighteen during 1999-2012. The study includes all injury deaths in Sweden during these
years. All Swedish citizens are after death included in the Swedish registry of cause of
death. Included individuals were identified in the Swedish registry of cause of death.
RESULTS. During the study period, 1213 children under the age of 18 died because of
injury in Sweden. Injury death among children was 62,8 deaths per 100 000 children. The
incidence has declined during this period, r = -0.606, p = 0.02.
Unintentional injury death was most common p \ 0.0001 and had an incidence of 42.5
deaths per 100 000 children. There was a decrease in unintentional injuries during the study
period, r = -0.757, p = 0.03. The most common cause of death among them was brain
injury (41 %), followed by drowning (13 %), while asphyxia was one of the least common
causes of death (5 %).
Intentional injury death has increased between 1999 and 2012, r = 0.585, p = 0.03 and had
an overall incidence of 20.2 deaths per 100 000 children. The most common cause of death
among them was asphyxia (45 %), followed by brain injury (19 %), while drowning was
one of the least common causes of death (3 %).
CONCLUSIONS. We did find that although child injury mortality is low in Sweden it is
still declining. A new and interesting finding in this study is that unintentional injury death is
declining among Swedish children sadly this is not the case among the intentional injuries
that are rising.
REFERENCE(S). Hasselberg, M. (2006). ‘‘Chapter 5.7: major public health problems injuries.’’ Scand J Public Health Suppl 67: 113-124. Peden, M. (2008). ‘‘World report on
child injury prevention appeals to ‘‘Keep Kids Safe’’.’’ Inj Prev 14(6): 413-414. Soreide, K.,
et al. (2009). ‘‘Pediatric trauma deaths are predominated by severe head injuries during
spring and summer.’’ Scand J Trauma Resusc Emerg Med 17: 3. Soreide, K., et al. (2007).
‘‘Epidemiology and contemporary patterns of trauma deaths: changing place, similar pace,
older face.’’ World J Surg 31(11): 2092-2103.
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APPROPRIATE USE OF LARGE ENDOTRACHEAL TUBES IN PATIENTS WITH
MAJOR BURNS: A TERTIARY REFERRAL CENTRE’S EXPERIENCE
C.E. Isitt1, J.M. Handy1
1
Chelsea and Westminster NHS Foundation Trust, Intensive Care, London, United Kingdom
INTRODUCTION. Inhalational injury is the primary cause of death amongst burns patients
[1]. The gold standard is accurate diagnosis and lavage via fibreoptic bronchoscopy [2]. To
bronchoscope and ventilate patients simultaneously, a minimum size 8.0 mm internal
diameter endotracheal tube (ETT) is required.
We are a tertiary referral centre with a Burns Intensive Care Unit (BICU) admitting patients
with major burns from other centres, usually within a few hours of injury. Patients are often
intubated prior to arrival at our unit. Recently we have noticed a trend towards the use of
small ETTs (\8.0 mm internal diameter).
OBJECTIVES. To audit the number of patients in whom small ETTs were used and to look
at how many of these patients required re-intubation with larger ETTs.
METHODS. A retrospective notes audit of all patients admitted to BICU at Chelsea and
Westminster Hospital between January 2012 and March 2014. Forty patients were admitted
with burns. These were divided according to whether they were intubated or not. Those who
were intubated were further divided according to the size of ETT; small (B7.5 mm) or large
(C8.0 mm). Data collected included date and time of injury, %TBSA, time to transfer,
requirement and timing of re-intubation and bronchoscopy findings.
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RESULTS. Twenty-eight patients from 11 different referring centres were intubated prior
to arrival.Twelve were intubated pre-hospital by the air ambulance service.
Ten patients were intubated with a small ETT (35.7 %). Five in the pre-hospital setting,
three by London Trauma centres, one by an out-of-London Teaching Hospital and one was
an out-of-London District Hospital. 7 patients intubated with a small ETT required ETT
change. Three did not have ETT change as they died on or shortly after admission.
Three ETTs were changed on admission, one the day after, one at 5 days and two at 6 days.
In all but one of these patients, considerable swelling was noted at the time of change.
CONCLUSIONS. There was very little difference in patient characteristics in the small and
large ETT groups aside from sex. Women were more likely to be intubated with a small
ETT than a large ETT.
35.7 % of our intubated patients were intubated with small ETTs unsuitable for bronchoscopy. All but one patient intubated with a small ETT undergoing bronchoscopy had
evidence of inhalational injury. Overall 80 % of intubated patients who underwent bronchoscopy had evidence of inhalational injury. Seven patients intubated with small ETTs
required tube change after arrival at our BICU on average 5 h and 50 min after initial A&E
admission by which time gross oedema is usually present. Three of the patients requiring
change had to wait 5-6 days after admission for the oedema to subside which delayed
therapeutic bronchoscopy.
REFERENCE(S). Mlcak, R. P. et al. Respiratory management of Inhalational injury. Burns
2007; 33. Harbin, K. R. et al. Anaesthetic management of patients with Major Burn Injury
AANA Journal. 2012; 80 (6)

hypothermia, in the remaining 80 (B) only an emergency blanket (Boscarol, Bolzen, Italy)
with a metallic reflecting agent.
RESULTS. We did not find statistical differences for sex (31 female in A, 26 in B), age
(mean age 50 ± 14 in A, 47 ± 12 B), ISS (35,9 ± 9.1 vs 36 ± 8.2) and MAP (92 ± 23 vs
86 ± 15) between patients enrolled in the two groups, the mean temperature was
33.82 ± 0.63 in group A and 33.79 ± 0.74 in B at the start. The average air temperature
during the rescue procedures was 1.33 ± 4.40 degrees C in group A and 1.14 ± 4.79 in B
(p = 0.24). The mean time between the beginning of the emergency procedures and the
arrival in hospital was 42 ± 12 min in group A and 38 ± 10 in the B. Upon arrival at the
hospital, the mean temperature was 35.42 ± 0.58 in group A and 33.99 ± 0.67 in B
(p \ 0.01), the pH of blood was of 7.33 ± 0.08 in A and 7.16 ± 0.07 in B (p \ 0.01). The
measurement of PT and aPTT showed no significant differences between the two groups
(p = 0.86).
CONCLUSIONS. The self-heating system has proven a valuable method for reducing the
deterioration of hypothermia in trauma patients exposed to weather conditions favoring
hypothermia. From our data, the control of hypothermia may also improve the pH of the
blood and it could reduce the genesis of the lethal triad.
REFERENCE(S). 1. Martini WZ. Coagulopathy by hypothermia and acidosis: mechanisms
of thrombin generation and fibrinogen availability. J Trauma. 2009 Jul;67:202-8
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MORTALITY RATE AND PREDICTORS OF MORTALITY OF TRAUMA
PATIENTS ADMITTED IN THE INTENSIVE CARE UNIT DURING TWO
PERIODS (1996-1997 VERSUS 2010-2011)
F. Fligou1, M. Papadimitriou-Olivgeris2, E. Panteli1, M. Boulovana1, A. Zotou1,
M. Marangos2, K.S. Filos1
1

School of Medicine, University of Patras, Anaesthesiology and Critical Care Medicine,
Patras, Greece, 2School of Medicine, University of Patras, Division of Infectious Diseases,
Patras, Greece
INTRODUCTION. Trauma is a leading cause of death worldwide, while severe traumatic
injuries are life threatening and require admission in the Intensive Care Unit (ICU).
OBJECTIVES. The aim of this study was to estimate the mortality rate of severely injured
trauma patients requiring ICU admission during two distinct periods of time (Period A: May
1996-April 1997, Period B: January 2010-December 2011), before and after the establishment of the training program in prehospital trauma life support for doctors and paramedics.
Furthermore, we tried to identify the predictors of mortality for these groups of patients.
METHODS. This retrospective study was conducted in the general ICU of the University
Hospital of Patras, Greece.Epidemiologic data were collected from the ICU computerized
database and patients’ chart reviews.
RESULTS. 202 trauma patients were included in the present study (107 in Period A and 95
in Period B). Mortality rate was 46 % and 13 % for Periods A and B, respectively
(P \ 0.001). During Period B, less victims of traffic accidents were admitted in the ICU,
whereas more trauma patients received the appropriate pre-hospital treatment as compared
to patients of Period A. Period B patients exhibited a higher incidence of cervical spine
trauma and multiple pulmonary contusions, required longer ICU stay, but eventually had
better outcome in terms of survival.
The multivariate analysis of trauma patients admitted in the ICU during Period A concluded
that SAPS II score and Injury Severity Score (ISS) upon admission, number of insufficient
organs, GCS \ 9 upon admission, brain trauma and administration of dopamine were all
significantly associated with mortality. The multivariate analysis of Period B trauma patients
revealed that the SAPS II score upon admission, brain edema, administration of dopamine
and development of septic shock were all independently associated with mortality. Receiver
operating characteristic curve analysis revealed that SAPS II had the best accuracy in
predicting overall mortality (both Periods) as compared to APACHE II, SOFA and ISS.
CONCLUSIONS. The reduction in mortality of ICU trauma patients shown in this study
could be due to the improvement of the prehospital care of these patients as a result of the
training program in prehospital trauma life support, minimizing the ‘secondary injury’ to the
already traumatized organs. In an attempt to determine the predictors of mortality in this
patient population, SAPS II had the best accuracy compered to the other scoring systems
tested.
REFERENCES. Brattstrom, O., F. Granath, et al. (2010). ‘‘Early predictors of morbidity
and mortality in trauma patients treated in the intensive care unit.’’ Acta Anaesthesiol Scand
54(8): 1007-1017.
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INTRODUCTION. Trauma registries constitute a useful tool to evaluate the quality of
attention received by trauma patients.
OBJECTIVES. To describe the epidemiological characteristics of trauma patients admitted
to different types of intensive care units (ICUs) in Spain.
METHODS. National multicenter prospective trauma registry conducted in 11 ICUs. Data
were collected during 15 months. Ethics committee in each hospital gave approval. Data
presented correspond to the pilot phase prior to the development of a web-based tool to
register data. We report epidemiological variables, types and severity of injuries evaluated
by different scales. Statistics analysis was performed as appropriate.
RESULTS. We included 1372 patients (78.8 % male). Mean age was 47.8 ± 19.5 years. In
36.5 % of the cases, patients were admitted in the ICU from the scene, in 35.7 % from the
emergency department, in 7.8 % from the operating room and in 20.0 % from another
hospital. Blunt trauma occurred in 94.3 % of the cases. Overall, 22.2 % of the patients were
taking antiplatelets or anticoagulants. Road traffic accidents were the most common cause of
trauma (42.2 %), followed by pedestrian falls (26.8 %). Up to 77.4 % of the cases in the
pre-hospital setting were attended by advanced life support teams. In 29.1 % of the cases,
intoxication by alcohol or drugs was confirmed in the hospital. At the scene, median GCS 14
(8-15), respiratory rate mean 18.0 ± 7.1 and systolic blood pressure 114.8 ± 42.8 mmHg.
Mean ISS was 22.4 ± 12.4. Incidence of trauma distributed by the Abbreviated Injury Scale
was as follows: head (74.7 %), face (36.0 %), neck (13.4 %), thorax (60.4 %), abdomen
(32.1 %), spine (29.6 %), upper extremities (34.9 %), lower extremities (41.4 %) and
external (27.1 %). Most common injuries documented were 450203.3: C 3 ribs fractures
without flail; 140695.3: subarachnoid hemorrhage with coma[6 h, and 650620.2:fracture of
transverse process in lumbar spine.
CONCLUSIONS. This pilot phase allowed us to monitor the early care of trauma and to
determine the baseline characteristics and the types and severity of injury in trauma ICU
patients.
REFERENCE(S). Chico Fernández M, Garcı́a Fuentes C, Guerrero López F. Trauma
registries: a health priority, a strategic project for the SEMICYUC. Med Intensiva. 2013;
37:284-9.
GRANT ACKNOWLEDGMENT. Fundación Mutua Madrileña
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THE CONTROL OF HYPOTHERMIA, IN PRE-HOSPITAL SEVERELY INJURED
TRAUMA PATIENTS: COULD IT REDUCE THE GENESIS OF THE LETHAL
TRIAD?

SEDATION IN PATIENTS WITH TRAUMATIC BRAIN INJURY, PROPOFOL VS
DEXMEDETOMIDINE
O. Tarabrin1, S. Shcherbakov1, D. Gavrichenko1, G. Mazurenko1
1
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M. Croci , M. Bianchi , D. Mornati , C. Gamberoni , S. Greco
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Hospital of Busto Arsizio, Department of Anesthesiology and Intensive Care, Busto
Arsizio, Italy
INTRODUCTION. Hypothermia with acidosis and coagulopathy has been recognized as
the lethal triad1. During the first aid outside hospital is difficult to recognize and treat
coagulopathy and acidosis while is easy with hypothermia.
OBJECTIVES. We studied whether the prevention of hypothermia is also able to reduce
the acidosis and coagulopathy, in pre-hospital severely injured trauma patients, using a
simple system to reduce hypothermia during a pre-hospital management of trauma
patient.
METHODS. We enrolled 180 patients from 11/2006 to 02/20114, during winter season
(outside temperature of less 10 degrees C) with severe trauma. To define the severity of the
trauma has been used the ISS and has been measured the tympanic temperature, average of 4
measurements, 2 for each ear, at the start and arrival in hospital. The blood pH, prothrombin
time (PT) and activated partial thromboplastin time (aPTT) were measured in hospital.The P
values for categorical variables were derived from the Chi square or t test (Student). All
patients received infusion of IV liquid preheated to a temperature of 36 degree C, according
to their clinical needs. Were excluded from the study patients under 18 years of age, patients
with severe head injury, GCS \ 9, and cardiac arrest. 16 patients were excluded from the
study because it was not possible to correctly measure the temperature according to the
protocol approved. 164 patients were studied, in 84 of them (group A) has been used a selfheating system (Ready-Heat II,Techtrade Llc,New York,USA) in order to prevent

Odessa National Medical University, Anesthesiology and Intensive Care, Odessa, Ukraine
INTRODUCTION. It’s knows that propofol and dexmedetomidine decrease systemic
blood pressure, heart rate, and cardiac output in a dose-dependent manner. The aim of this
study was to compare their safety and efficacy for intravenous sedation during mechanical
ventilation.
METHODS. We studied 84 patients with traumatic brain injury (Glasgow scale 7-8), with
average age being 44 ± 13,37 years old. All patients underwent mechanical lung ventilation. Patients were divided into 2 groups depending on the type of intravenous sedation. In
the 1st group (n = 42) sedation was carried out by intravenous infusion of dexmedetomidine at a dose of 0.2-1.4 mg/kg/h., With patients of the 2nd group (n = 42) sedation was
performed by intravenous propofol infusion in a dose of 4-12 mg/kg/h. The level of sedation
was assessed by bispectral index (BIS) monitoring, targeting index 70.The main criteria
were the following: heart rate, blood pressure and SpO2. They were evaluated during 30, 90,
180 min after the start of sedation. Both groups were matched by sex, age and comorbidity.
RESULTS. 30 min after the start of sedation in patients of the first group HR - 83 ± 11,31
beats per minute, BP - 127 ± 12,87/64 ± 8,54 mm Hg, SpO2 - 97 ± 3,01 %. At patients of
the second group 30 min after the beginning of sedation was HR - 87 ± 10,01 beats per
minute, blood pressure - 131 ± 11,67/68 ± 8,19 mmHg, SpO2 - 97 ± 2,98 %. After
90 min, at the first group of patients, we observed HR - 81 ± 6,27 beats per minute, blood
pressure - 119 ± 11,46/59 ± 4,29 mmHg, SpO2 - 98 ± 2,35 %. In the second group HR 82 ± 7,31 beats per minute, blood pressure - 94 ± 13,62/55 ± 7,81 mmHg, SpO2 97 ± 2,76 %. In the first group, 180 min after the start of sedation, HR - 86 ± 6,19 beats
per minute, blood pressure - 105 ± 10,34/54 ± 4,28 mmHg, SpO2 - 98 ± 1,32 %. In the
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second group HR - 75 ± 6,27 beats per minute, blood pressure - 92 ± 12,54/
51 ± 6,91 mmHg, SpO2 - 96 ± 2,91 %.
CONCLUSIONS. Taking into account our study, we consider dexmedetomidine a better
choice compared to propofol. Using dexmedetomidine at a dose of 0.2-1.4 mg/kg/h for
intravenous sedation is safe in terms of hemodynamics stability and blood oxygenation for
sedation during mechanical lung ventilation in traumatic brain injury patients.
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TEMPORARY CLOSURE OF THE OPEN ABDOMEN
J.M. Mora Ordoñez1, V. Olea-Jimenez1, E. Banderas Bravo1, A. Gonzalez1
1
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INTRODUCTION. The temporary closure of abdomen negative pressure therapy
(TCANP) is the treatment of choice for abdominal compartment syndrome (ACS) and is
part of the damage control surgery (DCS).
OBJETIVE. We present the results of patients treated by this technique in our Unit Trauma
and Emergency Surgery (UTES).
METHODS. Prospective observational study of patients who ‘‘Temporary Closure of
abdomen’’ was performed (Carlos Haya Hospital Malaga) from October 2011 to March
2014. After performing laparotomy all underwent temporary abdominal closure with the
standard dressing and complimentary KCI VAC system, or KCI ABThera system was used.
The data have been exploited using SPSS 15, accepted as statistically significant those
results with significance level p \ 0.05.
RESULTS. 28 patients underwent TCANP, excluding 4. Of the 24 patients, 18 were male
and 6 female, mean age 54.2 years (15-80). Six procedures (25 %) were performed by ACS,
all men, 4 broken abdominal aortic aneurysm, 1 for acute pancreatitis and 1 after liver
transplantation. One of them, in addition to decompressive laparotomy is associated sigmoidectomy for sigmoid necrosis. Before the procedure, the mean intra -abdominal pressure
was 27.3 mmHg (20-40). 18 patients were operated in the context of DCS (12 men and 6
women), 2 polytrauma, 2 after the surgery of mesenteric infarction and 14 severe abdominal
sepsis. The mean SOFA for the ACS group was 11.3 (7-14) and the DCS group was 10.5 (314) (n s). The APACHE II medium for the ACS group was 29.1 (22-38) for the DCS group
and 23.5 (4-34) (ns). The average stay in the ICU was 21.13 days (0-127). 8 patients died
(33.3 %), 3 in the ACS group and 5 in the DCS group (50 % vs 27.8 %, ns)The closure of
the abdominal wall was achieved in 20 patients, one of them was achieved by a synthetic
mesh bridge. Of the four cases in which there was achieved, 3 patients died while only 5
died which were achieved the closure (75 vs. 25 %, ns). The average number of changes was
2.58 (1-7 changes). 16 meshes fascial traction (MFT), 9 were placed during performance of
the first procedure, 6 on the first pass and one during the second. No significant differences
in the rate of primary fascial closure were found when mesh is placed face when not placed
(81 % vs 75 %, ns). 2 patients had enteroatmospheric fistula, both died.
CONCLUSIONS. The TCANP was performed in critically ill patients and is associated
with high mortality, increased by the ACS. Its was possible in most situations, but its failure
caused higher mortality. Placing a MFT was not associated with a higher rate of the closure
of the abdominal wall with primary suture. In our series all patients with enteroatmospheric
fistula died. Given the clear percentage differences, we can attribute the small sample size of
the absence of significance in exitus rates between the groups analyzed.
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‘IS ITU ATTENDANCE TO ALL TRAUMA ALERTS ESSENTIAL?’ A NONMAJOR TRAUMA CENTRE PERSPECTIVE

31 % (n = 5/16) of trauma alerts had an estimated time of arrival.
68.7 (n = 11/16) met local trauma activation guidelines.
50 % (n = 8/16) had a full trauma team in attendance.
At those trauma alerts that fulfilled the local trauma activation guidelines, only 54.5 %(6/11)
of cases had a full trauma team in attendance.
C-spine was immobilised in 68.7 % (n = 11/16) of trauma alert patients.
The number of ‘trauma’ patients requiring additional airway support was 0.
CONCLUSIONS. The Major Trauma protocol in the west midlands is a well established
network of air and land ambulances, trauma units, local emergency hospitals and other
resources. Non- MTC’s need to be prepared for ‘unannounced trauma’ landing on its
doorstep. In this event, prompt activation of a full trauma team is essential to maximise
patient survival. Our audit has shown that gaps in the alert system, namely the ETA, would
maximise team effectiveness, and minimise the amount of time ITU registrars are absent
from ITU.
The majority of incoming trauma occurred during the hours of 1801-0000. This period of
time coincides with evening hand over and patient review on ITU. An unnecessary trauma
alert during this period currently means that ITU patients are not reviewed with the potential
for harm.
As evident, airway assessment and management can be conducted by another appropriately
trained member of the trauma team, and does not necessarily denote the need for ITU
attendance. Removal of an ITU registrar from ITU is detrimental for those critically unwell
patients on ITU and whom require senior input. We have proposed the following changes to
local guidelines:
- ITU to remain included in the ‘trauma alert’ bleeps in the event of trauma
- ITU to only attend when patient appropriately assessed by an ED senior as needing ITU
support. In this case a separate ‘‘ITU to attend ED trauma alert’’ should be requested. This
will allow sufficient time for the ITU registrar to safely finish his or her task with the acutely
unwell ITU patients before appropriately coming down to the emergency department.
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PICCO MONITORING IN PATIENTS WITH SEVERE TRAUMA
A. Konkayev1, E. Gurbanova2, N. Bekmagambetova2
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INTRODUCTION. Daily volume of infusion therapy was formed on the basis of volumetric monitoring indicators.
OBJECTIVES. Analysis of volumetric hemodynamic data to change fluid therapy in
patients with severe concomitant injury.
METHODS. After obtaining written informed consent and local ethic committee approval
38 adults patients with severe concomitant trauma were examined. Daily volume of infusion
therapy, cases of ARDS and mortality were studied in patients with PICCO (P group) and
usual (U group) monitoring at the first week after trauma. Patients in P group were examined
by transpulmonary thermodilution technique implemented in module PICCO of the Infinity
Delta monitor (Draeger, Germany). Data were processed unpaired t-test with Statistica 6.0
(StatSoft Inc., Tulsa, OK, USA); p \ 0.05 significant. Data are mean ± SD.
RESULTS. Daily volume of infusion therapy in the first day of hospital stay amounted
2732 ml ± 468,4 and 2863 ± 487,2 mL (p = 0.856), during the second day P group patients
was obtained infusion volume of 2032 ± 354,1 ml, the U group - 1254 ± 65,8 ml
(p = 0.003), in the third day - 1878 ± 204,2 ml and 1439 ± 117,9 ml (p = 0.008) respectively. In the P group ARDS was in 2 cases, in the U group 3 cases of ARDS and 1 case of acute
renal failure. Mortality in the study groups was 5 % and 21 % respectively (p = 0.431).
CONCLUSIONS. Volumetric monitoring by PICCO allowed to optimize fluid therapy in
patients with severe concomitant trauma and reduced the incidence of complications.
2
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OBJECTIVES. The aim of this local audit was to assess the necessity of ITU registrar
attendance at ‘trauma alert’ bleeps at a non-Major Trauma centre in the west midlands.
It is designed to objectively look at the number of actual ‘trauma alerts’ seen in one month,
and how many times ITU registrars are actually required as part of the Trauma team for
additional airway support.
METHODS. A prospective, anonymous audit was conducted between 1st January-31st
January 2014 at an 800 bed hospital in the West Midlands. The audit was an anonymous,
survey based one, and was completed by senior ITU registrars (ST6+), following a ‘Trauma
bleep’ request to attend the emergency department.
RESULTS. During the month of January there were a total of 25 Emergency department
‘trauma alerts’, requesting attendance of ITU. This was confirmed by the hospital’s
switchboard. We had a 68 %(n = 17) return of surveys, with one discounted.

Break down of incoming Trauma by time of day

Multi-drug resistant bacteria: 0330–0342
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CHANGES IN THE CLINICAL AND MOLECULAR EPIDEMIOLOGY OF
ACINETOBACTER BAUMANNII IN UCI PATIENTS OVER A 10-YEAR PERIOD
J. Garnacho-Montero1, A. Gutiérrez-Pizarraya2, J.A. Márquez-Vácaro1,
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Introduction. Acinetobacter baumannii is one of the most important nosocomial pathogens
in many ICUs, causing particularly ventilator-associated pneumonia and bacteremia.
Objectives. To know changes in the molecular epidemiology, clinical presentation, and risk
factors for mortality of A. baumannii infection over a 10 year period.
Methods. Prospective, multicenter, hospital-based cohort studies including all new patients
infected or colonized by A. baumannii using the same methodology. The first period (‘‘2000
study’’) was performed in 27 Spanish hospitals (one month) and the second (‘‘2010 study’’)
was performed in 38 Spanish hospitals (two months). Molecular typing was performed by
REP-PCR, PFGE and MSLT. Chi square or Fisher tests were used for comparison of
continuous variables and Student t or Mann–Whitney U tests for categorical. Logistic
regression analysis was carried out to determine independent predictors of mortality.
Results. In 2000 and 2010, 103 and 108 ICU patients were included, respectively. Overall,
the incidence density rates of A. baumannii colonization/infection decreased in 2010
compared to 2000 (4.35 vs. 1.23 cases/1,000 patient-days). We found no differences in the
rates of colonized (46 % vs. 54 %) or infected (40.3 % vs. 59.7 %) patients in both periods.
The number of pneumonia increased from 46.2 % to 64.8 % (p \ 0.001). Previous exposure
to piperacillin-tazobactam (36.4 vs. 18.4 %, p = 0.004) and fluoroquinolones (28 vs.
11.7 %, p = 0.003) increased in 2010. The antimicrobials most frequently used for definitive treatment of patients with infections were carbapenems in 2000 (53 %) and colistin in
2010 (70.4 %). Crude mortality at 30 days was similar in both periods (46.2 % vs. 42.3 %).
By MSLT, ST2 clonal group was predominant and increased in 2010. It was more frequently
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resistant to imipenem and associated with a prior aminoglycosides use. In patients with A.
baumannii infection, appropriate antimicrobial therapy (OR 0.11, 95 %CI 0.02-0.51) and
ST9 clonal group (OR 0.08, 95 %CI 0.008-0.76) were protective factors for mortality.
Conclusions. At 10 years of the first analysis, there have been observed some changes in the
epidemiology of A. baumannii in the ICU without changes in mortality. Epidemic ST9
clones seem to be associated with better prognosis and adequate treatment is crucial in terms
of survival.
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PSEUDOMONAS AERUGINOSA: RISK RELATED TO ICU WATER SUPPLY?
A PROSPECTIVE OBSERVATIONAL STUDY
D.H. Conway1, M.M. Mahmoud1,2, J. Moore1, K. McGregor1, M. Nirmalan1
1
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INTRODUCTION. Ventilation-associated pneumonia (VAP) is the most frequent ICU
infection. VAP increases duration of ventilation, hospital length of stay, cost and probably
mortality (1). Pseudomonas species are environmental bacteria with Pseudomonas aeruginosa (PA) causing infections in humans, especially in augmented care areas. PA can be
spread on the hands of healthcare workers, water systems or contaminated equipment (2).
OBJECTIVES. We aimed to observe the relationship between VAP & PA contamination
of water outlets on the 14-bed level 3 ICU.
METHODS. Between 1 Sep 2011 & 29 Jun 2012 on a daily basis we screened every patient
ventilated for more than 48 h for VAP. This was diagnosed by Clinical Pulmonary Index
Score [CPIS] and the clinical decision to start antibiotics. Environmental surveillance of the
water supply to the entire ICU took place between 3 May & 25 Jun 2012. These outlets
included all taps at bedsides, treatment room & sluice. Samples were taken between 6 &
7am over a 2 day period at weekly intervals, by a trained environmental scientist using a
standard technique collecting pre-flush (first catch) 50 % cold water & 50 % blended water
(from thermostatic taps) plus swabs from tap outlets & plug-holes. These samples were
analysed for PA contamination at a purpose built, accredited laboratory. Positive water
sampling was defined as any Colony Forming Units more than or equal to 1/ml.
RESULTS. We screened 180 ventilated patients between 1 Sep 2011 & 29 Jun 2012 with a
total of 2654 ventilation days. We identified 28 episodes of VAP, of which 11(39 %) were
attributed to PA, in 9 women & 2 men. The VAP rate was 10.6 per 1000 ventilated days. A
further 11 patients sputum were colonised with PA.
1st Sep 2011-2nd
May 2012

3rd May 2012 -29th
June 2012

Total

Ventilated Patients

151

29

180

VAP Total

24

4

28

VAP due to PA

10

1

11

Colonisation of
sputum with PA

10

1

11

[Number of ventilated patients; total VAP]
From 3 May to 25 Jun 2012, 121 water samples and 121 swabs were taken from water
outlets for detection of PA. 23 positive results were detected from water samples and there
were 10 positive swab results
Date

3rd8th
May
2012

3rd8th
May
2012

16th May 16th May 25th
June
19th June 19th June 2012

Sample type from
outlet

Water

Swab

Water

Swab

25th
June
2012

Water Swab

Total Number

44

44

132

132

22

22

Positive PA sample

6

5

13

5

1

0

% Positive PA sample

13.6

11.4

9.8

3.8

4.5

0

[Water outlet surveillance for PA]
During that period, there were 4 episodes of VAP of which one was attributed to PA. We
disinfected the outlets on 8th May & 19th Jun.
CONCLUSIONS. 39 % of VAPs over 9 months were attributable to PA. Environmental
sampling of water outlets over 8 weeks at the end of this period revealed 10 % contamination of water samples & swabs from water outlets with PA. This fell to 5 % following
disinfection of water outlets. Genetic typing of the PA species from both clinical and
environmental isolates could identify a causal relationship. In response to these data, we
installed water filters onto ICU water outlets.
REFERENCE(S). 1.Shorr AF & Wunderink RG. Dollars and sense in the intensive care unit:
the costs of ventilator associated pneumonia. Critical Care Medicine 2003, 31:1582-3 2. Water
systems Health Technical Memorandum https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/140105/Health_Technical_Memorandum_04-01_Addendum.pdf
GRANT ACKNOWLEDGMENT. PALL Medical (Portsmouth UK) provided funding for
the independent analysis of water samples.
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used in ESBL-PE infections. There are some conflicting data regarding the use of alternatives in case of ESBL-PE. Moreover as far as we know, there is no data in ICU.
OBJECTIVES. The aim of this study was to describe ESBL-PE infections in ICU and
therapeutic options chosen in this specific situation.
METHODS. Prospective multicentric observational cohort study conducted in 38 volunteer
French ICUs. All consecutive patients hospitalized in ICU with ESBL-PE infection
according to CDC definitions were included. Severity of illness was defined according to
Bonés criteria. Demographic data, empirical (ET) and definitive antibiotic therapy (DT),
clinical evolution and outcome were recorded. In vitro antimicrobial susceptibility testing
was performed by the disk diffusion method or the Vitek 2 system according to the
guidelines of the Antibiogram Committee of the French Microbiological Society.
RESULTS. 97 ICU patients with ESBL-PE infections were included with respectively a
median age and SAPS II score of 65 (53-74) and 55 (39-70). The median SOFA Score at
first day of antibiotic therapy and ICU admission were 8 (4-11) and 8 (6-11) respectively.
The most frequent site of infection were respiratory tract (43 %), urinary tract (20 %) and
abdominal (18 %). The most frequent isolated species were: Escherichia coli (44 %),
Klebsiella sp (46 %) and Enterobacter sp (18 %). Respectively 52, 23 and 25 % patients had
septic shock, severe sepsis and sepsis according to Bone criteria.Among the whole population, 47 (48 %) patients received a carbapenems as ET. 66 (68 %) received a DT with
carbapenems and 31 (32 %) patients received an alternative DT.The most frequent reasons
for maintaining carbapenems as DT were: Antibiotic susceptibility tests (38 % of cases),
severity level (33 % of cases) immunosuppression (8 % of cases).The ICU mortality was
33 % for patients with carbapenems DT and 14 % for patients with alternatives (p = 0.02).
The Median length of ICU stay after infection was respectively 12 (6-27) and 11 (7-16) days
for carbapenems and alternatives DT (p = 0.1) Surprisingly, there were no differences
between the 2 groups (carbapenems vs alternatives) in term of severity.
CONCLUSIONS. Alternatives are frequently used for ESBL-PE infections in ICU. In our
cohort 31 (32 %) patients received antibiotics other then carbapenems regardless of the
severity. A multivariate analysis will be done to identify factors associated with mortality.
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CLINICAL AND MICROBIOLOGICAL CHARACTERIZATION OF LOWER
RESPIRATORY TRACT INFECTION BY STAPHYLOCOCCUS AUREUS IN AN
INTENSIVE CARE UNIT
M. Gomes-Fernandes1,2, F. Arméstar-Rodrı́guez3, E. Mesalles4, E. Benveniste-Pérez4,
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INTRODUCTION. A better knowledge of clinical and molecular features of Staphylococcus aureus causing lower respiratory tract infections in ICU may help to improve clinical
management.
OBJECTIVES. To report:
a) the clinical characteristics of lower respiratory tract infections by S. aureus;
b) the persistent isolation of the microorganism despite adjusted antibiotic treatment;
c) molecular features of the isolated strains.
METHODS. Patients admitted to ICU during 2012-2013 and from whom S.aureus was
isolated in tracheal aspirates were selected. They were classified into pneumonia, tracheobronchitis or bronchial colonization. Data was recorded for epidemiological features,
reasons for ICU admission and clinical outcome. APACHE, Glasgow and CPIS scores were
calculated. Clinical strains were phenotypically characterized and genotypically analyzed
with a commercial array that identifies clonal complex (CC) and the presence of genes
encoding Chemotaxis Inhibitory Protein of S.aureus(CHIPS), Toxic shock syndrome toxin1(TSST-1) and Panton-Valentine leukocidin(PVL).
RESULTS. In this 2 years period 1171 patients were admitted. The incidence of respiratory
tract infection was 15.6 %. S.aureus was isolated in a total of 45 patients (24.6 % of the
infections), all of them undergoing mechanical ventilation (MV): 23(51.1 %) were considered tracheobronchitis and 22(48.9 %) pneumonia. Median age was 66 years (IQR 21.5)
and 71.1 % were male. Reasons for ICU admission were medical in 71.1 % of the cases,
scheduled surgery in 17.8 % and trauma in 11.1 %. Median APACHE was 16(9). Brain
injury was present in 53.3 % of the cases. Median ICU stay and MV days were 22(24.5) and
20(20.5), respectively. Only 4 patients had positive blood culture by S.aureus. In 18 cases
(40 %) there was persistent S.aureus isolation [13.5 days (14)] despite adjusted antibiotic
treatment, being 7 strains MRSA. Fourteen patients (31.1 %) died, and 2 were related to
infection. Regarding molecular characterization, ten different CC were detected, being the
more frequent CC5(33.3 %). CHIPS was detected in 61.8 % of the strains, TSST-1 in
17.9 % and PVL in one case. No statistical significance was found between the presence of
these virulence factors and the severity of the infection.
CONCLUSIONS.
1. The incidence of staphylococcal respiratory tract infection was frequent in patients
undergoing MV after brain injury.
2. The isolation of S.aureus was often persistent despite treatment adjusted to susceptibility
pattern.
3. There was an important diversity of CC, indicating a low rate of nosocomial transmission.
4. The presence of genes encoding the selected virulence factors does not correlate with the
severity of infection, although gene expression studies would be probably more adequate.
GRANT ACKNOWLEDGEMENTS. SEPAR 054/2011, FIS PI13/01418. M.GomesFernandes is a recipient of CAPES BEX 13088/13-0

EXTENDED SPECTRUM BETA-LACTAMASE PRODUCING
ENTEROBACTERIACEAE (ESBL-PE) INFECTIONS IN ICU: SITE OF
INFECTION, TREATMENT AND OUTCOME
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INTRODUCTION. The ESBL-PE spread has a major consequence in term of antibiotic
choices. Carbapenems antibiotics are regarded as the most effective treatment. However,
number of authors suggests that alternatives antibiotics (i.e., non carbapenems) could be
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PROLONGED CRITICAL CARE ELIZABETHKINGIA MENINGOSEPTICA
OUTBREAK IN A UK TEACHING HOSPITAL
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INTRODUCTION. Elizabethkingia meningoseptica is a non-fermenting Gram negative
organism with intrinsic drug resistance associated with respiratory tract colonisation in
ventilated patients; however causality in ventilator-associated pneumonia is unclear. Outbreaks have been reported in limited numbers however a recent review article by Jean et al.
shows an increase in incidence over the last decade.
OBJECTIVES. We report a prolonged outbreak of E.meningoseptica in a 16-bedded ICU,
from a 418-bed London teaching hospital. We analysed the clinico-pathological course of
patients, molecular epidemiology, and interventions needed to bring this outbreak under
control.
METHODS. To identify E.meningoseptica, isolates initially identified as non-lactose fermenting organisms were processed through matrix assisted laser desorption/ionisation timeof-flight (MALDI-TOF). Once patients with positive samples had been found clinicopathological parameters were collected for patients in whom no other pathogen was identified 7 days prior- or post-E.meningoseptica isolation. Patient admissions were geotemporally plotted with environmental water sampling results. Isolates were compared by
pulsed-field gel electrophoresis (PFGE) of XbaI-digested genomic DNA.
RESULTS. E.meningoseptica isolates were identified from 29 patients admitted between
December 2011 and October 2013. Of the 22 patients who had E.meningoseptica isolated 13
had no evidence of any other pathogen within a 7 day period. Of those 13, in the 48 h period
around the isolation of the E.meningoseptica: 7 had new-onset fever ([38 C), 4 increasing
oxygen requirements (change [0.1FiO2), 8 new tachycardia ([100 bpm), 7 new white cell
count change (to \4 or [129109/L) and 7 new CRP rise (to [100 mg/L). PFGE typing
showed that of the 12 patient isolates, 7 shared a common PFGE pattern. Environmental
sampling found 7 different E.meningoseptica strains, one (from clinical tap units) indistinguishable from the PFGE pattern shared by the 7 patients. Interventions to terminate the
outbreak included: water course remodelling with removal of flexible tubing, hyper-chlorination of the system, cleaning of traps, and use of alcohol-gel post hand washing. These
steps, along with instigation of three times daily auto-flushing of the clinical tap units
resulted in repeat water testing being clear of organisms in December 2013.
CONCLUSIONS. We find E.meningoseptica acquisition is associated with a systemic
clinico-pathological response in over half those from whom no other attributable microbiological cause was identified. We demonstrate a water-associated point source for this
outbreak and detail interventions necessary to achieve termination.
REFERENCES. S.S. Jean, W.S. Lee, F.L. Chen, T.Y. Ou, P.R. Hsueh. ‘Elizabethkingia
meningoseptica: an important emerging pathogen causing healthcare-associated infections’.
JHospInf. Feb 2014 on line (10.1016/j.jhin.2014.01.009)

0335
NEGATIVIZATION OF COLISTIN AND CARBEPEMENASE RESISTANT
MICRORGANISMS RECTAL COLONIZATION BY ENTERAL PARAMOMYCIN:
PRELIMINARY FINDINGS

colonization received concurrent imipenem which was susceptible to it. None of the patients
developed any infection due to the paramomycin treated microorganisms. Finally, four
patients died in the ICU.
CONCLUSION. Our preliminary data show that enteral paramomycin is effective in
treating rectal colistin and/or carbepemenase resistant microorganisms colonization to
prevent the development of ICU nosocomial infections.
REFERENCE. Zavascki AP, Bulitta JB, Landersdorfer CB. Combination therapy for
carbapoenem-resistant gram-negative bacteria. Expert Rev Anti Infect. Ther. 2013;11:
1333-1353.
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VENTILATOR-ASSOCIATED PNEUMONIA CAUSED BY CARBAPENEMRESISTANT GRAM-NEGATIVE BACTERIA IN 13 GREEK ADULTS ICUS:
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INTRODUCTION. Despite microbiologically directed antibiotic therapy, VentilatorAssociated Pneumonia (VAP) causes numerous deaths in ICU patients. Carbapenemresistant gram-negative bacteria (CR-GNB) are considered endemic in Greek ICUs.
OBJECTIVES. The aim of the study was to determine risk factors for CR-GNB VAP and
for death in this group of patients.
METHODS. Prospective 2-month study conducted in 13 adult ICUs in Greece (148 ICU
beds, 7620 hospital beds in total). Patients with CR-GNB VAP were allocated in 3 groups
according to pathogen isolated. Groups were compared to identify risk factors for the
development of VAP and the impact of pathogen type on ICU outcome.
RESULTS. Out of 496 admitted patients, 32 VAP were attributed to CR-GNB (6.4 %, 7
cases/1000 mechanical ventilation-days), with 40.6 % mortality. Isolated CR-GNB were A.
baumannii (59 %), P. aeruginosa (22 %), K. pneumoniae (19 %). All isolates (except one A.
baumannii strain resistant to colistin) were susceptible to colistin and all A. baumanii and K.
pneumoniae to tigecycline. Average age for the 3 pathogen groups were 52.6 (A. baumannii), 58.7 (P. aeruginosa), and 68.5 (K. pneumoniae). The characteristics of patients
regarding the 3 pathogen groups are shown in Table 1.
Table 1. Patients characteristics according to the pathogen isolated, * = p \ 0.05 (statistically significant).

C. Sánchez Ramı́rez1, L. Caipe Barcázal1, A. Hernández Viera1, S. Hı́pola Escalada1,
M. Cabrera Santana1, N. Sangil Monroy2, A. Bordes Benitez3, P. Saavedra Santana4,
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INTRODUCTION. Emergence of carbapemenases and their worldwide distribution have
changed the clinical scenario of antibiotic resistance in Gram-negative bacteria (1).
Selective Digestive Decontamination (SDD) has been used to prevent development of
nosocomial colonization and infections in ICU patients. However, rectal colonization with
multirresistant bacteria is a concern with SDD. Effective enteral antimicrobial treatment in
this scenario is lacking and might contribute to prevent systemic infections.
OBJECTIVE. To assess the value of enteral paramomycin to decontaminate patients with
rectal colistin and/or carbepemenase resistant microorganisms colonization to prevent the
development of ICU nosocomial infections.
METHODS. All consecutive patients admitted to the ICU from October 2011 expected to
require tracheal intubation for longer than 48 h were given SDD with a 4-day course of
intravenous cefotaxime, plus enteral polimixin E, tobramycin, amphotericin. B in an oropharyngeal paste and in a digestive solution. Oropharyngeal and rectal swabs were obtained
on admission and once weekly. Rectal swabs colonized by colistin and/or carbepemenase
resistant microorganisms were treated with enteral paramomycin 1 gr every 6 h. in order to
negativize it and prevent nosocomial infections. Categorical variables were summarized as
frequencies and percentages and the continuous ones as medians and interquartile ranges
(IQR). Statistical significance was set at p B 0.05.
RESULTS. We applied paramomycin treatment to 11 colonized patients with rectal colistin
resistant microorganisms. All of them had colonization by Extended Spectrum Beta-lactamases (ESBLs) Klebsiella pneumoniae. Median (IQR) Demographic data and type of
admission are shown in table.

Age, years

61 (24, 80)

APACHE II on admission

23 (15,45)

SOFA on admission

9 (8,14)

APACHE II beginning treatment paramomicine

21 (19,27)

SOFA beginning treatment paramomicine

8 (3,10)

ICU stay, days

98 (18,215)

Renal replacement therapy, number(n)

6

Emergency surgery,n

4

Medical diagnosis on admission,n

6

Parenteral nutrition,n

4

[Table 1. Demographic data]
McCabe score was 1 in 9 patients. All the patients were on mechanical ventilation for more
than 7 days. Paramomycin treatment was applied for 21,9 (8,40) days. Nine out of 11 of the
studied patients negativized the rectal swab. Three of them were colonized by carbepemenases producing microorganisms and one of them died with persistent multirresistant
rectal colonization. Only two out of the 11 patients that negativized the colonization
received concurrent susceptible IV antibiotics. The patient that died without negativize the

A. baumanii

P. aeruginosa

Male Sex (%)

59.9

85.7*

K. pneumoniae
66.6

APACHE II score

18

19

28*

Mortality (%)

15.6*

57

67

Secontary Bacteremia (%)

26.3

28.5

33.3

MV days before VAP

13.5

28.7

21.6

Antibiotic therapy total days

12.4

12.5

18.6*

CPIS 48 h before VAP

3

5

6

CPIS 24 h after

8

7

9

CPIS 48 h after

6

6

8

[Characteristics of patients]
CONCLUSIONS. There were significant differences in VAP cases related to the causal
pathogen, especially for K. pneumoniae (older age, higher APACHE II score, higher
mortality, longer treatment). Rapid diagnosis of CR-GNB VAP is mandatory for therapeutic
regime adjustments, including both empirical and guided antibiotic therapy.
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PLACEBO-CONTROLLED TRIAL ABOUT THE EFFECT OF THYME WATER
MOUTHWASH ON CONTROLLING SORE THROAT, HOARSENESS, ORAL
MALODOR AND INFECTION, REGARDING THE PATIENTS, WHO HAD
UNDERGONE CORONARY ARTERY BYPASS SURGERY
A. Koyuncu1, Ü. Karabacak2, F. Eti Aslan2, O. Bedir3, S. Kılıç4, U. Demirkılıç1
1

Gulhane Military Medical Academy Department of Cardiovascular Surgery, Ankara,
Turkey,2Acıbadem University Faculty of Medical Sciences Department of Nursing,
Istanbul, Turkey, 3Gulhane Military Medical Academy Department of Microbiology,
Ankara, Turkey, 4Gulhane Military Medical Academy Department of Public Health,
Ankara, Turkey
OBJECTIVES. It was intended to determine the effect of thyme water mouthwash, which
has been applied after extubation, on controlling infection and sore throat, hoarseness, oral
malodor due to extubation, regarding the patients, who had undergone coronary artery
bypass grafting surgery.
STUDY PLAN. The study is a randomized controlled one center double-blind clinical trial,
which has been made between 15 February - 15 September 2013. Among 284 patients, who
had undergone coronary artery bypass surgery, 95 voluntary patients, who met the sample
criteria, formed the research sample as study group n = 48 and control group n = 47.
Mouth swap sample was taken from the patients in both groups after extubation. In the first
hour after extubation, patients in the study group were made gargling with 30 ml thyme
water and patients in the control group were made gargling with placebo (30 ml boiled and
cooled water). In the first minute after gargling, mouth swap sample was repeated.
Microbiological examination was made by microbiology specialist without knowing which
group the microbiological culture belonged to and statistical analysis was made by public
health specialist without knowing which group the patients belonged to. Data before and
after gargling was compared statistically by using SPSS 17.0 Windows program.
FINDINGS. There was no statistically significant difference between the patients in study
and control groups, when introductory information and laboratory findings were compared.
When the patients, who made gargling with thyme water, were compared with the patients,
who made gargling with placebo (boiled and cooled water), there was no statistically
significant difference with regards to sore throat, hoarseness, oral malodor before gargling,
but there was found statistically significant difference after gargling (p \ 0.05). Although
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there was numerical superiority on behalf of the study group regarding normal throat flora,
staphylococcus, gram negative bacteria, fungal infections, the difference in between was not
statistically significant (p [ 0.05).
CONCLUSION. The study findings showed that, thyme water gargling can be a strong
alternative against antiseptic solutions for controlling infection and increasing the patients’
convenience.

0340
CARBAPENEM RESISTANCE ENTEROBACTERIACAECAE: THE NEW
CHALLENGE
T. Merhabene1, H. Maamouri1, A. Ghariani2, A. Jamoussi1, K. Ben Romdhane1, E. Mhiri2,
J. Ben Khelil1, L. Slim2, K. Belkhouja1, M. Besbes1
1
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INCIDENCE OF PSEUDOMONAS AERUGINOSA IN A BURN CENTER:
EPIDEMIOLOGICAL STUDY IN 2013
S. Wiramus1, V. Bernini1, P. Ainaud1, M. Poirier1, J. Albanèse1, J. Textoris1
1

APHM CHU Conception, Centre des Brûlés de Méditerranée, Marseille, France
INTRODUCTION. Infections are a major cause of morbidity and mortality in intensive
care units. In burn patients, the risk of infection is increased by disruption of the skin barrier.
The main identified organisms are Staphylococcus aureus and Pseudomonas aeruginosa
(PA). This bacteria colonizes burns in 10 days with a declined incidence in recent years (2545 %). Colonization or infection of skin by PA delays healing, compromised skin grafts and
increases the length of stay. Balneotherapy or cleaning wounds with antiseptic are the two
most widely used techniques. After stopping balneotherapy, we assessed the epidemiology
of PA in our burn center.
METHODS. Retrospective single-center study whose primary objective was to assess the
incidence of PA in 2013. Secondary objectives were to describe the time of occurrence and
risk factors of this bacteria in burns. This study included patients admitted more than 24 h
with at least one microbiological sampling (MS) and then focused on skin biopsies (SB).
Only patients with at least one MS positive for PA were analyzed and classified into three
groups (skin infection or colonization with PA, and a group with positive PA in another
MS). The ‘‘skin infection’’ was defined on clinical appearance and SB C 105 CFU; it was a
colonization if \105 CFU. Data were analyzed with the statistical software R: quantitative
data as median and interquartile ranges and qualitative data as a percentage and absolute
counts.
RESULTS. 102 files in one year were analysed with MS 8549: 103 (1.2 %) with PA found
in culture (32 patients (31.4 %)). The median length of stay was 50 days [25-77] and
mechanical ventilation 30 days [21-43]. We analysed 2034 SB, 82 (4 %) with PA. Fourteen
patients had a skin infection and 9 colonization with PA. The three groups were similar apart
from a lower BMI, total area burned and severity scores higher in infected patients. Skin
infections with PA were associated with a higher ICU length of stay compared to the control
group (73 [59-97] vs 21 days [10-39], p \ 0.009). Time of colonization (28 days [16-49])
and infection of the skin (26 days [15-39]) were significant and similar (p = 0.54). Interestingly, we found 45 % resistance of PA isolates to ticarcillin, 7 % to ceftazidime, and
29 % to imipenem.
CONCLUSIONS. The incidence of PA in our burn unit is the same as the other ICU but
the delay until colonization or infection is three times longer than described in the literature in patients with burns. Colonizations and infections with PA are significantly
associated with an increased ICU length of stay. Resistance patterns to antibiotics
emphasizes the importance of a regular assessment of local epidemiology to adapt protocols of empirical antimicrobial therapy. We would confirm these results with a
comparison between the two periods : after and before the use of balneotherapy, to clean
wounds of burn patients.
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A FIVE-YEAR REVIEW OF INFECTIONS CAUSED BY STENOTROPHOMONAS
MALTOPHILIA IN AN INTENSIVE CARE UNIT
E. Paramythiotou1, C. Diakaki1, S. Vourli2, S. Karabi1, F. Frantzeskaki1, L. Zerva2, A.
Armaganidis1, G. Dimopoulos1
1

Attikon University Hospital, ICU, Athens, Greece, 2Attikon University Hospital,
Microbiology Department, Athens, Greece
INTRODUCTION. Stenotrophomonas maltophilia infections are a growing matter of
concern in the Intensive Care Unit (ICU).
OBJECTIVES. Our purpose was to study the characteristics, treatment and outcome of
infections caused by Stenotrophomonas maltophilia in ICU patients.
METHODS. This is a retrospective study conducted in a 5 - year period at an 18 - bed
University ICU. All patients with a positive culture specimen were identified from the
database of the microbiological laboratory. We recorded the demographic characteristics,
severity scores on admission day and on day of S. maltophilia isolation, the site of infection
or colonization, treatment received and all cause mortality. Cases considered as colinization
were not included.
RESULTS. Between 1/2009 and 12/2013 thirty patients fulfilled the inclusion criteria. Their
median age was 65,19 (range 21-84) and 18 were male. Five cases were acquired outside
ICU. Comorbidities included: diabetes mellitus 4 pts, chronic renal failure 1, hematological
disease 3, immunosuppression 7, malignancy 7, cardiac diseases 2, chronic pulmonary
disease 5,while 11 pts were smokers. On ICU admission eighteen pts were in septic shock
and 9 presented with multi - organ failure. Cause of admission was medical in 20 pts and
surgical in 10 pts. Apache II score was 20,4 ± 7,6 and Sofa 9,4 ± 3,6 on admission while
on day of S. maltophilia isolation, Apache II was 18,2 ± 6,7) and Sofa was 8,7 ± 3,4.
Sepsis was present on day of infection in 4 patients. S. maltophilia was isolated from the
respiratory tract (53 %), the bloodstream (13 %), central catheter tip (10 %), pleural
empyema (13 %), orthopedical wound (7 %) and peritoneal fluid (3 %). Infection was
polymicrobial in 11 cases. Bacteremias were exclusively monomicrobial. For polymicrobial
infections, microorganisms isolated included gram - negative, gram - positive and fungi (C.
albicans). In vitro susceptibility was 100 % for trimethoprim - sulfomethoxazole, 90 % for
levofloxacin and 100 % for minocycline. Not all isolates were examined for colistin susceptibility. Among isolates examined, 60 % were susceptible to colistin. Three pts did not
receive any treatment because they died before the results were available. Thirteen patients
received monotherapy, 8 with levofloxacin (LV), 3 with trimethoprim - sulfomethoxazole
(TMP-SMX). and two with piperacillin - tazobactam. Combination treatment included
colistin plus TMP-SMX or LV or gentamicin. Favourable clinical response after 14 days,
was noticed in 29 patients and a good laboratory response in 28 pts. Duration of hospitalization was 82,6 ± 50,9 days and ICU LOS was 5,2 ± 4,05. Overall mortality was 50 %.
CONCLUSIONS. S. maltophilia though infrequent as a cause of infection in the ICU
setting, is responsible for a large spectrum of infections, often multi - microbial and presenting in patients with a high Apache score on ICU admission. A high overall mortality is
noticed.

Abderrahmen Mami Hospital, Intensive Care Unit, Ariana, Tunisia, 2Abderrahmen Mami
Hospital, Microbiology Laboratory, Ariana, Tunisia
INTRODUCTION. Since their first description in 1996, the carbapenem resistant enterobacteriaceae had quickly emerged in the intensive care units. Nosocomial infection due to
these strains is associated with increased morbidity and mortality perhaps as a result of a
limited antibiotic options. Therefore, these strains represent a new threat to public health.
OBJECTIVES. The aim of our study was to describe clinical and paraclinical characteristics and evolving therapeutic and prognosis of nosocomial infections related to
carbapenem resistant enterobacteriaceae.
METHODS. This was a retrospective systematic review of all patients admitted to ICU
between September 2012 and March 2014. We recorded demographic, clinical and biological data, APACHE II and SOFA scores, treatment modalities and finally evolution.
RESULTS. During the study period, 21 patients were included (incidence = 0.2 %), 12
male and 9 female. The median age was 60 years. The median APACHE II scores and
SOFA were 18 and 6. 12 patients received previous antibiotic therapy before admission. The
main reason for ICU hospitalization was respiratory distress in 15 patients. On admission,
invasive mechanical ventilation was required in 19 patients. Carbapenem resistant Enterobacteriaceae infection occurred after a median of 17 days. Before the onset of infection, 18
patients received antibiotics; the imipenem was the most used (in 10 patients). Sites of
infection were pulmonary in 12 patients, urinary in 7 patients and 6 patients had a catheterrelated infection. A Klebsiella pneumoniae carbapenem resistant was isolated in all patients.
All strains were resistant to quinolones and susceptible to colistin, tigecycline and fosfomycin. The antibiotics prescribed were colistin in monotherapy in 15 patients, in association
with tigecycline in 5 patients and another treated by combination fosfomycine-rifampicin.
The median duration of antibiotic treatment was 10 days. The infection was complicated by
septic shock in 11 patients among them 6 had ARDS. The median length of stay was
36 days (18 to 77 days). 14 patients (66 %) were died.
CONCLUSIONS. Nosocomial infection related to carbapenem resistant enterobacteriaceae
begins to emerge in our ICUs. It is associated with an increased mortality. Preventive and
multidisciplinary approach should be implemented based especially on the proper use of
antibiotics.
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AN OBSERVATIONAL STUDY OF RISK FACTORS FOR IDENTIFYING
HOSPITALIZED PATIENTS INFECTED WITH MULTI DRUG RESISTANT
(MDR) PATHOGEN IN AN AREA WITH HIGH PREVALENCE OF MDR
S. Todi1, A. Dey1, M. Bhattacharyya1
1

AMRI Hospitals, Kolkata, India
INTRODUCTION. In areas with high prevalence of multidrug resistant (MDR) organism,
the significance of traditional risk factors for identifying patient population infected with
MDR organism is not clear.
METHOD. A prospective observational cohort study in a 400 bed tertiary care hospital with
50 bed multidisciplinary intensive care unit in India, over a period of 18 months from 1st Jul.
2009 till 30th Dec. 2010. Patients who were admitted from the community to the medical
floor and intensive care unit (ICU) with an admitting diagnosis of sepsis and subsequently
had a positive microbiological culture were studied. Risk factors for infection with MDR
organism were noted. Previous antimicrobial therapy, current hospitalization of 5 days or
more, previous hospitalization, residence in a nursing home or extended care facility, home
infusion therapy (including antibiotics), chronic dialysis, home wound care, family member
with MDR pathogen, immunosuppressive disease and unreliable history of antibiotic use.
RESULTS. 500 patients met the inclusion were analysed during the study period. The mean
age of the study population was 59.2 years (+18 .3) and 40 % were female. 44 % of the
patients were admitted to the medical floor and 56 % to the ICU. 55.2 % (n = 276) of
patients had culture positivity for MDR organism. Presence of one risk factor only was
significantly associated with isolation of MDR organism in the entire cohort. Out of the 500
patients in the study, 261 patients (52 %) did not have a current hospitalization of more than
5 days.MDR organism were isolated from 98 (38 %) of these 261 patients. In this subgroup
presence of one risk factor was not significantly associated with MDR organism but having
two risk factors was significantly associated with MDR isolation. Analysis of the individual
risk factors revealed that certain risk factors could not be elicited in this population from
India. Risk factors like residence in a nursing home (n = 0), Home infusion therapy
(n = 0), family member with MDR pathogen (n = 0) could not be elicited. Certain risk
factors like home wound care [1.8 % (n = 9)] were found in a very small percentage of the
study population. Morover, non traditional risk factor like unreliable history of previous
medications or alternative medication was present in 5.6 % (n = 28) patient in this study
and was significantly associated with MDR isolation.
CONCLUSION. In areas with high prevalence of MDR organism having one risk factors is
applicable to identify patients infected with MDR organism. In patients who are not currently hospitalized presence of more than one risk factors is more significantly associated
with MDR isolation. Risk factors are population specific and certain risk factors are not
applicable to this study population. Unreliable medical history had a significant association
with MDR isolation.
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AN OBSERVATIONAL STUDY OF APPROPRIATENESS OF EMPIRICAL
ANTIBIOTIC THERAPY IN HOSPITALIZED PATIENTS INFECTED WITH
MULTIDRUG RESISTANT ORGANISM (MDR) IN AN AREA WITH HIGH
PREVALENCE OF MDR
S. Todi1, A. Dey1
1
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INTRODUCTION. In areas of high prevalence of multi drug resistant (MDR) organism
appropriateness of empirical antibiotic choice has not been studied.
METHODS. A prospective observational cohort study in a 400 bed tertiary care hospital
with 50 bed multidisciplinary intensive care unit in India, over a period of 18 months from
1st Jul. 2009 till 30th Dec. 2010. Patients who were admitted from the community to the
medical floor and intensive care unit (ICU) with an admitting diagnosis of sepsis and
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subsequently had a positive microbiological culture were studied. Patients transferred from
other health care facilities were excluded Patients were classified as having MDR or no
MDR organism isolated. Demographics of the patient population was noted. In vitro susceptibility of microorganism was noted and appropriateness of initial antibiotic choice was
analysed.
RESULTS. 500 patients who met the inclusion were analysed during the study period. The
mean age of the study population was 59.2 years (+ 18.3) and 40 % were female. 44 % of
the patients were admitted to the medical floor and 56 % to the ICU. In 54 % (n = 271) of
the study population (n = 500) the empirical choice of antibiotic was correct. 55.2 %
(n = 276) of patients had culture positivity for MDR organism. Of these 65.9 % (n = 182)
had inappropriate antibiotic. This was in contrast to the 20.9 % (n = 47) of the 224 non
MDR organisms isolated who received inappropriate antibiotic (p value \ 0.05). MDR
organisms commonly responsible for inappropriate choice of antibiotics were MDR Acinetobacter baumannii (16.5 %), the most commonly missed organism. This was followed by
extended spectrum Beta-lactamase Escherichia coli (14.8 %), Amp C + ESBL Escherichia
coli (7.9 %), Multi-drug resistant Pseudomonas aeruginosa (7.4 %), Amp C + ESBL
Klebsiella pneumonia (6.5 %) and Multi-drug resistant Klebsiella pneumonia (5.2 %).
CONCLUSION. Inappropriate empirical antibiotic therapy is common in areas with high
prevalence of MDR organism.

Cardiac arrest: CPR & beyond: 0343–0352
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SIMULATIONS IN CARDIOPULMONARY RESUSCITATION: FEARS TO BE
ADDRESSED AND EXPECTATIONS TO BE FULFILLED

Age and ICER

E. Geromarkaki1, D.M. Fitrolaki1, T. Tavladaki1, A.M. Spanaki1, E. Vasilaki1, S. Ilia1,
E. Blevrakis1, A. Chatzimichali1, G. Briassoulis1
1

University Hospital of Heraklion, PICU, Heraklion, Greece
INTRODUCTION. Surviving cardiac arrest depends on early cardiopulmonary resuscitation (CPR). Simulation training in Pediatric (PLS) and Advanced Pediatric (APLS) courses
facilitates acquisition of critical CPR skills that have the potential to impact patient outcome.1 The skills, but not simulations, are also offered in our Basic Life Support (BLS)
courses. Unfortunately, the outcome of out-of-hospital cardiac arrests is bad, mostly due to
lack of rescuers’ specific skills or uncertainty imposed by different BLS algorithms.2
OBJECTIVES. To investigate fears and hesitations expressed by trainees concerning CPR
implementation in different age victims; to assess their self-estimated competence in
involved BLS, PLS, APLS skills, their attitudes to current and their expectations to future
CPR algorithms.
METHODS. Medical students, nurses, junior residents, and rescuers had to pass a 5-hour
BLS learning seminar (skill stations on CPR, defibrillator, intra-osseous needle, bag-mask
ventilation, foreign body relief), or a 1-day PLS or 3-days APLS, also including cardiac
arrest simulations. Successfully enrolled trainees were asked to fill up an anonymous
questionnaire regarding CPR awareness, attitudes, and expectations regarding interventions
that might improve arrest resource management performance.
RESULTS. Of the 324 (38.9 % male, 61.1 % female) trainees, 258 (79.6 %) participated in
BLS (medical students 53.3 %), 23 (7.1 %) in PLS (nurses 100 %), 43 (13.3 %) in APLS
(residents 100 %, p \ 0.0001). BLS trainees would avoid inserting intraosseous needle in
39.4 % vs. PLS 0 % or APLS 9.3 % (p \ 0.0001) or bag-mask ventilating (12.8 % vs. PLS
0 %, APLS 0 %, p \ 0.04). They would equally attempt CPR in an adult (98.8 %), child
(99.2 %) or infant (98.8 %), attempt CPR in a drowning infant (94.2 %) or defibrillate
(94.2 %). PLS trainees were more unwilling to attempt a foreign body relief (17.4 vs. BLS
1.5 %, APLS 0 %, p \ 0.0001). New CPR providers were afraid of forgetting correct
algorithms (APLS 16.7 %, PLS 4.3 %, BLS 10.9 %) or being in panic (males 15.9 %,
females 34.8 %, p \ 0.0001) not responding appropriately (BLS 28.2 %, PLS 17.4 %,
APLS 27.9 %). BLS trainees suggested practicing twice a year (49 %) compared to once a
year proposed by PLS (43.5 %) or APLS (46.5, p \ 0.005). More females (14.1 %) characterized current BLS algorithms ‘‘not simple’’ compared to males (7.9 %, p \ 0.06). Both
suggested future CPR seminars should follow a simulation-based ‘‘all in one algorithm’’
(89.7 % and 90.9 %), mandatory in their education (98-100 %).
CONCLUSIONS. A simulation-based educational intervention (PLS, APLS) improves
self-estimated competence of CPR providers and facilitates acquisition of critical BLS skills
that have the potential to impact patient outcome. Efforts aiming at further simplifying
different algorithms into an all-in-one future CPR might also reduce CPR-panic and
improve BLS-attitudes.
REFERENCE(S). [1] J Grad Med Educ. 2013;5:613-9. [2] J Eval Clin Pract. 2011;17:462
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Time to hospital and ICER
CONCLUSIONS. In Japan, implementation of new treatment is said to be about
$50,000 * $60,000 per QALY. In this study, ICER was about $85,800 per QALY and this
result was not excellent in terms of cost effectiveness. But when an implementation criteria
was limited, ICER decreased to be reasonable enough to meet the criteria.
By revising the implementation criteria, ECPR will be a treatment which matches cost
effectiveness.
REFERENCE(S). 1. T Sakamoto, N Morimura, K Nagao, et al. Extracorporeal cardiopulmonary resuscitation versus conventional cardiopulmonary resuscitation in adults with out-ofhospital cardiac arrest: A prospective observational study. Resuscitation. 2014 Feb 12.
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INDICATION FOR ECPR - FROM THE COST EFFECTIVENESS ANALYSIS OF
SAVE-J STUDY

THERAPEUTIC HYPOTHERMIA (TH) INDUCTION DURING
CARDIOPULMONARY RESUSCITATION - A CASE CONTROL TRIAL

T. Atsumi1, T. Sakamoto2, N. Morimura3, K. Nagao4, Y. Asai5, H. Yokota6, Y. Tahara7,
M. Hase5, S. Nara8, Y. Asaka1, K. Ariyoshi1, SAVE-J Study Group
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Japan, 6Nippon Medical School, Department of Emergency and Critical Care Medicine,
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INTRODUCTION. The analysis from the SAVE-J study, extracorporeal cardiopulmonary
resuscitation (ECPR) for out-of hospital cardiac arrest (OHCA) has shown to improve
outcome. 1 But on the other hand, there is skeptical opinion about ECPR’s cost
effectiveness.
OBJECTIVES. This study is to determine the indication for ECPR from cost effectiveness
point of view, by analyzing data of SAVE-J study.
METHODS. We evaluated quality adjusted life years (QALY) and incremental cost
effectiveness ratio (ICER) from SAVE-J database. Different age groups and time to hospital
arrival were sorted to extract data, and cost effectiveness of each group was compared.
RESULTS. The cost per one QALY was $81,575 in ECPR group, and $67,040 in nonECPR group. The ICER was $85,768 per QALY and ICER had tendency to decrease when
limiting indication criteria.

1

29434, Narayana Hrudayalaya, Intensive Care, Bangalore, India, 229434, Narayana
Hrudayalaya, Critical Care, Bangalore, India
INTRODUCTION. The optimal timing of therapeutic hypothermia is still uncertain. It has
been suggested that neurological injury could be decreased if target temperature of 32
degree centigrade could be achieved faster by initiating therapeutic hypothermia during the
resuscitation as opposed to starting hypothermia after return of spontaneous circulation.
OBJECTIVES. To evaluate the feasibility, safety and efficacy of induction of hypothermia
during cardiac arrest resuscitation before the return of spontaneous circulation (ROSC) in In
Hospital Cardiac Arrest (IHCA) patients irrespective of their initial cardiac rhythm in
patients between 18 to 70 years of age.
METHODS. We initiated Intra-arrest cooling (IAC) by infusion of ice cold saline in all
eligible adult IHCA patients and continued further following ROSC with surface cooling for
24 h. Neurological status as assessed by Pittsburgh CPC (cerebral performance category)
score following rewarming on 2nd day, 7th day and at the time of discharge was considered
the primary outcome. Time required to achieve spontaneous circulation, time required to
achieve target temperature (TTT), survival and complications related to hypothermia like
arrhythmias, coagulopathy and electrolyte disturbances were considered to be the secondary
outcomes. Institution review board and ethics committee approval was taken.
RESULTS. Among 34 patients in study (IAC) group, 9 were excluded.(5 were fully awake
after ROSC, 4 died without ROSC). Initial cardiac rhythm was ventricular tachycardia (VT)
in 2 (8 %) patients and asystole in 23 (92 %) patients. 14 (56 %) patients had survived and 7
(28 %) had good neurological recovery with CPC scores of 1 and 2. Mean time to achieve
target temperature (TTT) was 208 ± 37 min. Mean ROSC time was 8 ± 4 min. In control

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
group of 25 patients, initial rhythm was VT in 1(4 %) and asystole in 24 (96 %). 9 (36 %)
patients survived and 3 (12 %) had good neurological recovery. Mean TTT was 218 (SD 82)
minutes. Mean ROSC time was 11 ± 5 min. No statistically significant difference was
noted in ROSC, TTT, Neurological recovery and survival between the groups. There were
no reported serious complications due to hypothermia in both the groups.
CONCLUSION. Initiation of Hypothermia during resuscitation is safe and feasible. Intra
arrest cooling group showed better neurological recovery. Eventhough no statistical difference was found between the two groups, there was a clear indication in favor of intra cardiac arrest hypothermia with regard to survival and neurological recovery. Results of this
ongoing study should be able to throw more light on this.
REFERENCES. Bernard SA, Gray TW et al.:Treatment of comatose survivors of out-ofhospital cardiac arrest with induced hypothermia. N Engl J Med 2002, 346(8):557-563.
Kamarainen A et al.: Induction of therapeutic hypothermia during prehospital CPR using ice
cold intravenous fluid. Resuscitation 2008, 79(2):205-211.
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THERAPEUTIC HYPOTHERMIA IN PATIENTS WHO ACHIEVE ROSC
FOLLOWING CARDIAC ARREST: AN OVERVIEW OF CURRENT PRACTICE
IN WEST MIDLAND CRITICAL CARE UNITS AND EMERGENCY
DEPARTMENTS
T.L. Davis1, N. Arora1
1
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INTRODUCTION. Therapeutic hypothermia following cardiac arrest has become a standard component of post-resuscitation care1,2,3
OBJECTIVES. To look at current practice of Critical Care Units and Emergency
Departments in the West Midlands area regarding therapeutic hypothermia following cardiac arrest.
METHODS. A list of hospitals in the West Midlands area was compiled through online
Deanery resources. Hospitals which did not have a Critical Care Unit or Emergency
Department were excluded. 18 hospitals were identified as meeting these criteria. Individual
departments were telephoned and asked to partake in the survey. Answers were recorded on
a proforma.
RESULTS. Of the 18 Critical care units identified, all received cardiac arrest patients. 14
out of 18 used active cooling (78 %), 1 hospital used passive cooling and 1 did not use
cooling at all. Of those that used active cooling 8 units used cooling systems (61 %), 2 units
used cooling packs (15 %), 2 units used air blankets set to a cool setting (15 %) and 1 unit
used a combination haemofiltration and ice (7 %). Of the 18 Emergency Departments
identified 10 responded to the survey (55 %). All of these received cardiac arrest patients. 3
departments (30 %) used active cooling in cardiac arrest patients. Only 1 department (10 %)
used a cooling system, 2 used ice packs and cold fluids. 70 % of Emergency Departments
did not instigate active cooling.
CONCLUSIONS. From this survey we have established that despite current guidelines,
implementation and practice of therapeutic hypothermia is varied among emergency
departments and critical care units in the West Midlands. A majority of critical care units are
using therapeutic hypothermia in those that meet criteria; over half are using specific cooling
systems, which may be associated with fewer side effects. Therapeutic hypothermia within
emergency departments is less common. However there was only a 50 % response rate in
departments so may not be wholly representative. Current guidelines state ‘‘cool as soon as
possible’’ 3, most of the studies this guideline is based on achieved target temperature in
2-4 h; therefore cooling should ideally start in emergency departments. 70 % of emergency
departments did not actively cool patients in hospitals in which critical care units did have a
cooling protocol. This delay in treatment could lead to loss of benefit from therapeutic
hypothermia and is not in keeping with current NICE guidelines.
REFERENCE(S). 1). The Hypothermia after Cardiac Arrest Study Group, Mild Hypothermia to Improve the Neurologic Outcome in Cardiac Arrest, New England Journal of
Medicine 2002, 346: 549-556. 2) Bernard et al., Treatment of Comatose Survivors of Out-of
-Hospital Cardiac Arrest, New England Journal of Medicine 2002, 346: 557-563. 3)
National Institute of Clinical Excellence Guidelines, Therapeutic hypothermia following
cardiac arrest, March 2011.http://www.nice.org.uk/nicemedia/live/12990/53610/53610.pdf.

Resuscitation 2010 Section 4. Adult advanced life support. Resuscitation 2010; 81:
1305-1352.
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AN EARLY TEST TO PREDICT A 6-MONTH NEUROLOGICAL OUTCOME
AFTER CARDIAC ARREST: NEURON SPECIFIC ENOLASE OR SSEP?
V. Campanile1, A. Peratoner2, F. Verginella2, M. Zuliani2, P. Rossini2, A. Scamperle2,
P. Grassi2
1

Emergenza - Anestesia e Rianimazione, Ass1 Triestina-118, Trieste, Italy, 2University
Hospital, Perioperative Medicine, Intensive Care and Emergency Medicine, Trieste, Italy
INTRODUCTION. Anoxic coma following cardiac arrest (CA) is a common problem with
ethical, social and legal consequences. Since the beginning of Therapeutic Hypothermia
Era1 using recently Target Controlled Temperature Management2 too, patients are maintained on sedation for a number of days until the management of the temperature is done, to
reduce brain-metabolism and to avoid shivering.
OBJECTIVES. We would determine which of our routine tests is the best to overview and
predict the 6-month neurological outcome.
We focus our analysis on the evaluation of the Neuron Specific Enolase (NSE) and on the
recording of evoked somatosensory potentials (SSEP).
METHODS. Our target is to correctly manage the temperature in all patients with GCS B 8
after in- and out of hospital CA and ROSC within 60 min. In our protocol we test NSE for
the first 2 days. We record SSEP two times: the first when the patient reaches the target
temperature, the second when the patient reaches 37 C.
We paid attention to all NSE results, to the D NSE calculation, and to the amplitude of the
N20 wave, recorded trough SSEP.
Neurological outcome at 6 months is assessed using Cerebral Performance Category Scale
(CPC).
RESULTS. Using ROC analysis we estimated the cut-off value of good decrease of NSE on
the 2ndday (-5,7 ng\dl; significance level P = 0,0001) and of n20 amplitude at 37 C (|0,7|
lV; significance level P = 0,0013).
We then tested the results obtained trough the Stepwise Method and noticed that N20
amplitude is a stronger predictor than D NSE. The odd ratio of N20 amplitude is 11,2 with
an area under the ROC curve (AUC) of 0,864.

Delta NSE

0347

COMPARISON OF THE I-GEL VERSUS ENDOTRACHEAL INTUBATION FOR
IN-HOSPITAL TREATMENT OF OUT-OF-HOSPITAL CARDIAC ARREST
Y.H. Lee1, S.M. Park1
1

Hallym University Sacred Heart Hospital, Hallym University Medical Center, Department
of Emergency Medicine, Anyang-si, Republic of Korea
INTRODUCTION. 2010 American Heart Association (AHA) guideline emphasize airway
management for victims with out-of-hospital cardiac arrest (OHCA)[1]. However, the
optimal method for managing the airway during cardiac arrest remains controversial[2].
Most patients with OHCA have been managed with back valve mask (BVM) by emergency
medical service (EMS) providers and doctors have inserted advanced airways in emergency
rooms in Korea.
OBJECTIVES. We compared OHCA outcomes between patients receiving endotracheal
intubation (ETI) and the Comparison of supraglottic airway versus endotracheal intubation
for the pre-hospital treatment of out-of-hospital cardiac arrest in an in-hospital setting.
METHODS. A retrospective chart review was done on non-traumatic OHCA who were
managed either ETI or the i-gel in the department of emergency medicine at Hallym University Hospital from January 2012 to January 2014. Primary outcome was neurologicallyintact survival to hospital discharge (cerebral performance category 1-2). And secondary
outcome were sustained ROSC, survival to hospital discharge and rate of successful insertion.
RESULTS. Of 260 non traumatic adult OHCA, 172 the i-gel, 88 received ETI. Unadjusted
neurologically-intact survival was: ETI 4.5 %, the i-gel 3.5 % (p = 0.68). Compared with
the i-gel, ETI achieved no differences in sustained ROSC (p = 0.28) and hospital survival
(p = 0.36). The i-gel had a significantly higher success rate than ETI (97.1 versus 87 %;
p = 0.002).
CONCLUSION. There was no difference in neurologically favorable outcome, sustained
ROSC and hospital survival from non-traumatic OHCA for ETI versus i-gel in hospital setting.
However, the i-gel supraglottic airway was associated with higher successful insertion rate.
REFERENCES. 1. Neumar RW, Otto CW, Link MS et al. Part 8: adult advanced cardiovascular life support: 2010 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care. Circulation 2010; 122: S729-767. 2.
Deakin CD, Nolan JP, Soar J et al. European Resuscitation Council Guidelines for

N20 amplitude
CONCLUSIONS. NSE is a validated test to monitor the brain damage after an anoxic
insult. N20 amplitude seems to be the most reliable early predictor of good neurological
outcome after cardiac arrest. N20 amplitude appears to be the real expression of the residual
neuron population.
REFERENCE(S). 1Nolan JP et al., Post cardiac arrest syndrome. Resuscitation 2008, 79:
350-379. 2 Nielsen N et al. Targeted Temperature Management at 33 C versus 36 C after
Cardiac Arrest NEJM 2013
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CHARACTERISTICS AND OUTCOMES OF CARDIOPULMONARY ARREST
FOR 3 YEARS IN A TERTIARY HOSPITAL
A. Iglesias Santiago1, M. Colomo Gonzalez1, R. de la Chica Ruiz-Ruano1, A. Sanchez
Gonzalez1, ARIAM-Andalucia
1
Hospital Virgen de las Nieves, Intensive Care Unit, Granada, Spain
OBJECTIVES. To describe the characteristics and outcomes of patients who suffered a
cardiopulmonary arrest (CPA) in a tertiary hospital, according to Utstein style.
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METHODS. It was performed a prospective cohort study, according to Utstein style, of
every in-hospital CPA occurred in the Medical-Surgical center in Hospital Universitario
Virgen de las Nieves for a period of 3 years (July 2009 to June 2012). CPA occurring in
operating theatre and recovery area and those in which extra-hospital life support
manoeuvres were initiated were excluded. All patients in whom resuscitation was not
performed or in which were suspended, by the existence of an advance care plan, by the
existence of do not attempt cardiopulmonary resuscitation orders that were not known at the
start of resuscitation or in which resuscitation was deemed futile, were also excluded.
Results were expressed as percentages, means and medians ± standard deviation.
RESULTS. During this period 297 patients suffering at least one CPA episode and were
resuscitated. Treated patients were mostly males (61,3 %) and the median age was 69 years
(65,2 +14,2, interquartile range 57-76 years). The most common etiology was cardiac
pathology (40,4 %, ischemic heart disease was responsible for 11,4 % of total). The second
most common etiology (24 %) was respiratory followed by CPAs of unknown cause
(13,8 %). Regarding the location were CPA occurred, the ICU was the most frequent
location (43,8 %), followed by wards (27,3 %). The predominant initial rhythm in our
patients were PEA/extreme bradycardia (43 %), and only 22,6 % had an initial shockable
rhythm. In the initial shockable rhythms median delay until the electric treatment was
performed was 4 min (6,9 ± 8,4 min). Survival to hospital discharge was 22,9 %. 68
patients were discharged from the hospital, 57 of them presented good functional status
(83,8 %), 8 moderate disability (11,7 %) and only 3 severe disability (4.4 %).
CONCLUSIONS. The hospital survival in our environment is similar to the commonly
described. The archetypal patient is a male in the seventh decade of life, which suffers a
CPA of cardiac etiology and non-shockable rhythm and shows good functional status at
hospital discharge.

patients died, 58.6 % during the ICU admission. Only 17 patients were included in the
hypothermia protocol, and from those 7 survived (41 %) compared to 22 who did not
undergo hypothermia (45.8 %) (p0.026). Also, the arrest rhythm was compared and from
85.7 % who presented an initial non-shockable rhythm, 11 were included in the hypothermia
protocol. From shockable rhythm patients, 6 (out of 10) were included (p0.010) of which 4
survived (57.1 % of all patients who underwent hypothermia and were discharged).
Regarding the neurological outcome, the CT scanning presented anoxia images in 16.7 % of
patients who were discharged (33.3 % of patients undergoing hypothermia versus 66.7 %)
(p0.17). Of all CA, 9 occurred in the pre-hospitalar, and only 3 of them survived (33.3 %),
however, compared with the 22 inpatients who survived(36.1 %) the difference was not
statistically significant (p0.004).
DISCUSSION. The success of therapeutic hypothermia on survival and neurological outcomes has been questioned in recent studies. Our study, reinforces the ineffectiveness of this
therapy regarding to survival. However, with respect to neurological outcome, there was a
statistically significant decrease in anoxic lesions prevalence in patients undergoing hypothermia protocol.
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TARGETED TEMPERATURE MANAGEMENT AFTER OUT OF HOSPITAL
CARDIAC ARREST: AN AUDIT OF CURRENT PRACTICE AND OUTCOMES IN
THE CTICU OF A LONDON TEACHING HOSPITAL
J. Bailes1, M. Leopold1, D. Spray1
1
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CARDIAC ARREST AND MILD THERAPEUTIC HYPOTHERMIA:
PRELIMINARY RESULTS OF A NATIONAL REGISTRY IN SPAIN
A. Loza-Vazquez1, F. Del Nogal-Sáez2, C. León-Gil1, A. Lesmes-Serrano1,
Grupo PCRR-HT del GTCIC- PNRCP y SEMICYUC
1

University Hospital of Valme, Intensive Care Unit, Seville, Spain, 2National Plan CPR,
Madrid, Spain
BACKGROUND. There aren’t nationwide data in Spain on the incidence and results of
treatment of patients recovered out-of-hospital and in the hospital settings from an episode
of cardiac arrest.
OBJECTIVES. To determine,
a) the epidemiology and results of cardiac arrest recovery and,
b) to assess the use and prognostic influence of mild therapeutic hypothermia (MTH).
METHODS. Prospective observational cohort multicentre study conducted in adult polyvalent ICUs in Spain. Cohorts were patients suffering from cardiac arrest out-of-hospital or
during their stay in the hospital, undergoing recovery manoeuvres and arriving to the ICU.
The Utstein Style criteria were used for cardiac arrest reporting. Epidemiological variables,
demographic data and neurological functional capacity were recorded at hospital discharge
and at 6 and 12 months thereafter. Data were registered using a web-based platform.
https://pcr-hipotermia.investigacion-intensivos.org. Data of the first patients included in the
registry between January and March, 2014, are analyzed. Descriptive results are presented
and expressed as frequencies and percentages, or mean and standard deviation (SD) or
median and interquartile range (IQR).
RESULTS. A total of 87 participating ICUs provided data of 104 cases. Seventy-two
(69.2 %) patients were men, with a median age of 68 years. Cardiac arrest occurred out-ofhospital in 61 % of cases (at home in 33 %, at the street in 17.3 %) and in-hospital in 39 %
(at the emergency department in 14 %). Witnessed cardiac arrest was registered in 96 % of
cases, including a family member and health care personnel with and without monitoring
36.5, 25 and 13.5 % of cases, respectively. Previous life support was recorded in 48 patients
(46.2 %). First cardiac rhythm included ventricular fibrillation, asystole and pulseless
electrical activity/electromechanical dissociation in 36.5, 36 and 13 % of cases, respectively. Return of spontaneous circulation was achieved before 20 min in 66 patients
(63.5 %). Post-resuscitation treatment included MTH in 53 cases (51 %), percutaneous
coronary intervention in 22 (21.2 %) and fibrinolysis in 2. Cooling methods during the
maintenance phase of MTH included the use of thermal blanket, ice packs and hydrogel
plates in 14.4, 13.5 and 8.7 % of cases, respectively. The intra ICU mortality was 37.5 %
(39 cases). They were discharged 65 patients, of whom 33 % had good neurological outcome with Cerebral Performance Category CPC (1 and 2).
CONCLUSIONS. The majority of cases of Cardiac arrest recovery occurred outside the
hospital, at home and were witnessed, with previous life support and MTH performed in half
of the cases. External cooling methods were the most commonly used. Also, one-third of the
patients who survived had a good neurological outcome CPC (1 and 2).

St George’s Healthcare NHS Trust, Cardiothoracic Intensive Care, London, United
Kingdom
INTRODUCTION. Induction of mild hypothermia (33 C - 36 C) has been shown to
prevent and moderate the damage caused by out of hospital cardiac arrest (OHCA) [1].
There are a number of practical difficulties when considering targeted temperature management (TTM) after OHCA. The nature of these difficulties can result in TTM being started
too late in the disease process.
OBJECTIVES. To measure overall outcomes in the CTICU of patients admitted with
OHCA. To audit the timing of onset of TTM and length of time to reach target temperature
on arrival in CTICU. To measure the range of temperatures during the TTM period with a
never event for temperatures to drop below 31C or above 38C up to 48 h from return of
spontaneous circulation (ROSC).
METHODS. A prospective audit, conducted over a two and a half month period (1/9/2013 20/11/2013). Sources of data collection included London Ambulance Service (LAS)
handover sheets, patient notes, electronic patient record (EPR) and CTICU daily charts.
RESULTS. 20 patients were included with a male:female ratio of 16:4 and age range
23-80 years (median 63). 19 patients suffered a VF arrest and one was admitted post PEA
arrest.
Average time from ROSC to admission to CTICU was 4.26 h (median 3.75, range 1.7511.0 h). Once in CTICU the average time from arrival to the start of TTM was 2.61 h
(median 2.25, range 0.50-6.00 h) and average time from ROSC to start of TTM was 6.97 h
(median 5.75, range 3.25 to 14.00). Target temperature was reached in an average of 4.83 h
from start of TTM (median 4.00, range 0.25-16.25 h). In terms of unit outcome, 13 patients
survived (68.4 %) and 6 died (31.6 %). Of the 13 that survived, 8 were discharged from
CTICU with a GCS of 15, 4 with a GCS of 14 and 1 was transferred to another hospital with
a GCS of 8.
CONCLUSIONS. The treatment of out of hospital cardiac arrests and the speed at which
TTM is started from ROSC depends on many factors, most of which are outside the control
of any intensive care unit. However, the speed at which TTM is started once a patient has
arrived in the intensive care unit is a time that can be strictly controlled. At present there is
no clear time target for when TTM should be started from arrival.
Reference must be made to the recent NEJM trial [1] where hypothermia at a targeted
temperature of 33 C did not confer a benefit as compared with a targeted temperature of
36 C. It is also noteworthy that the survival rate in this audit was 68.4 % compared to 50 %
and 48 % in the TTM trial.
AUDIT RECOMMENDATIONS.
1. A proposed protocol to facilitate the decision making process in TTM.
2. A target of 1 h from arrival to initiation of TTM.
3. Comprehensive coverage of TTM within local induction.
REFERENCE(S). 1. Targeted Temperature Management at 33 C versus 36 C after
Cardiac Arrest. Nielsen N et al. N Engl J Med. 2013 Nov 17.
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IMPACT OF TWO YEARS APPLICATION OF SELECTIVE
DECONTAMINATION OF THE DIGESTIVE TRACT IN A MIXED INTENSIVE
CARE UNIT IN A UNIVERSITY TERTIARY-CARE HOSPITAL

HYPOTHERMIA PROTOCOL: EXPERIENCE IN AN INTENSIVE CARE UNIT
B. Amaral1, S. Alves2, M. Isidoro2, V. Fonseca2, F. Barros2, A. Ramos2
1

HPP Hospital de Cascais Dr. José de Almeida, Unidade de Cuidados Intensivos, Cascais,
Portugal, 2HPP Hospital de Cascais Dr. José de Almeida, Cascais, Portugal
INTRODUCTION. Mortality from cardiac arrest (CA) is very high, even when advanced
life support (ALS) is precocious. Therapeutic hypothermia to improve survival and neurological outcomes, has been used in judiciously selected patients.
METHODS. We performed a retrospective study from 2010 until 2014, in our Intensive
Care Unit (ICU), which included hospitalized patients after CA. Were included 80 patients,
however 10 were excluded: the exclusion criteria were the return to spontaneous circulation
(ROSC) with only life basic support, or not ROSC after ALS. It was performed a multivariate data analysis: age, gender, place where CA occurred, initial rhythm, inclusion in the
hypothermia protocol, neurological status by CT imaging and death. The criteria for
inclusion in the hypothermia protocol were: CA at any initial rhythm, resulting in ROSC
(ventricular fibrillation/ventricular pulseless tachycardia/asystole/pulseless electrical activity), age over 14, GCS below 8 points, systolic BP above 90 mmHg (under aminergic
support or not) and initial temperature above 34 C. In the included patients, hypothermia
was began as soon as possible (20 min to 6 h after CA) and was maintained for 24 h, under
sedation and curarization, with target temperature of 32-34 C.
RESULTS. Of the 70 patients included, 44.3 % were women and 55.7 % men. CA occurred
at younger ages in males (37.5 % versus 20 % under 65) (p0.18) and these had a higher
survival rate compared to females (65.4 % versus 34.6 %) (p0.36). However, 30.8 % of the
discharged patients had less than 65 compared with 69.2 % aged over 65 (p0.56). 62.7 %

C. Sánchez Ramı́rez1, M. Cabrera Santana1, A. Hernández Viera1, S. Hı́pola Escalada1,
L. Caipe Balcárcel1, N. Sangil Monroy2, J.L. Romero Luján1, V. Peña Morant1,
A. Padrón Mujica1, P. Saavedra Santana3, S. Ruiz Santana1
1
University Hospital of Gran Canaria Dr Negrin, Intensive Care Unit, Las Palmas de Gran
Canaria, Spain, 2University Hospital of Gran Canaria Dr Negrı́n, Pharmacy Department, Las
Palmas de Gran Canaria, Spain, 3Las Palmas de Gran Canaria University, Mathematics and
Informatics Department, Las Palmas de Gran Canaria, Spain
INTRODUCTION. Selective Digestive Decontamination (SDD) is an antimicrobial prophylaxis proposed to reduce the incidence of severe infections of lower airways (1). Despite
of the evidence accumulated its use remains controversial.
OBJECTIVES. To prospectively evaluate the impact of SDD application to prevent nosocomial infections, after two years.
METHODS. This study was conducted in a 30-bed-medical-surgical ICU. All consecutive
patients admitted to the ICU from October 1, 2011 to September 30, 2013 expected to
require tracheal intubation for longer than 48 h were given SDD (SDD study group) with a
4-day course of intravenous cefotaxime, plus enteral polimixin E, tobramycin, amphotericin.
B in an oropharyngeal paste and in a digestive solution. Oropharyngeal and rectal swabs
were obtained on admission and once weekly.. Nosocomial infections were diagnosed by
ENVIN HELICS programme criteria. We compared all patients admitted to ICU with
nosocomial ICU infections from October 1, 2011 to September 30, 2013 (SDD group) to
non-SDD group. In both groups, categorical variables were summarized as frequencies and
percentages and the continuous ones as means and standard deviations (SD) when the data
followed the normal distribution or medians and interquartile ranges (IQR) when they did
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not. The percentages were compared using the test of Chi square test or Fisher exact test,
means with the t-test and medians with the Wilcoxon test for independent samples. For each
one of the acquired infections (catheter-related and other secondary bacteremias, pneumonia
and urinary infections) the incidences per 1000 days of exposure in each cohort and the
corresponding relative risks were obtained using the Poisson regression. Statistical significance was set at p B 0.05. The data were analyzed using PASW statistical software (SPSS).
RESULTS. Results are shown in Tables.

CONCLUSIONS. After two years applicating SDD a significant reduction in nosocomial
pneumonia, urinary infections and secondary bacteremias rates, together with a significant
decrease of ARB infections and antibiotic consumption was shown compared to the nonSDD group.
REFERENCE. Liberati A, D’Amico R, Pifferi S, et al. Antibiotic prophylaxis to reduce
respiratory tract infections and mortality in adults receiving intensive care. Cochrane
Database Syst Rev 2009;CD000022.
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APPLICATION OF THE RECOMMENDATIONS FOR THE PREVENTION OF
VENTILATOR-ACQUIRED PNEUMONIA (VAP) AND THE OPTIMIZATION OF
THE ANCILLARY MEDICAL CARE- DOES IT HELP DECREASING THEIR
RATE INCIDENCE?
M. Karoui1, S. Kamoun1, A. Ben Souissi1, M. Ben Romdhane1, I. Nefzi1, M.S. Mebazaa2
1
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INTRODUCTION. VAP is the most frequent ICU acquired infection. It is associated with
a very significant mortality rate which ranges from 20 to 50 % and can reach 70 %. The
reduction of these infections is thus of major concern. Several preventive measures can be
put to work in order to reduce their incidence effectively.
OBJECTIVES. To observe the consequences of the various measures taken in a new ICU
on the incidence of the VAP and the mortality rate.
METHODS. Prospective study was conducted on all patients admitted in our ICU and
requiring tracheal intubation and mechanical ventilation (MV) more than 48 h. The
patients were subdivided into two groups according to the periods: between April and
August 2013, all the episodes of VAP were documented (Gr-1). In September 2013, an
action plan modifying the preventive measures of the VAP was set up (Gr-2). This date
was used as a reference to evaluate our practices before and after installation of preventive
measures. The principal criterion of judgment was the density of incidence of the VAP.
Secondary criteria were the duration of MV and ICU stay, mortality rate, antibiotic
consumption and the modification of bacterial ecology. Test of t-Student for the quantitative variables and Chi2 with Fisher correlation for the qualitative variables. p \ 0.05
was considered significant.
RESULTS. The study included 84 patients: 50 of which were in the Gr-1 and 34 patients in
Gr-2. Demographic characteristics of the studied population (age, gender, race, index of
body mass) and the rate of tobacco addiction were not different. The SAPS II was 38 in Gr-1
and 34 in Gr-2. The average duration of stay in ICU decreased by 27.8 to 12 days
(p \ 0.05). The incidence of VAP was significantly reduced passing by 58 % to 46.4 %
(p \ 0.05). In the Gr-1, 100 % of the VAP were early (\5 days) versus 47 % in the Gr-2
(p \ 0.05). In Gr-1, 91.3 % of the patients presented two episodes of VAP during their stay
compared to the Gr-2: 44.12 % (p \ 0.05). Mortality rate was decreased by 60.9 (Gr-1) to
44 % (Gr-2). Bacteriological profile of the early VAP in the Gr-1 was dominated by
Klebsiella pneumoniae (34.8 %) and Acinetobacter baumanii (17.4 %). In the Gr-2, E. coli
and staphylococcus aureus were the two prevalent germs (27.27 %).
DISCUSSION. The application of strict protocols and specific strategies results in a
decrease incidence of VAP.
These protocols and strategies consist in:
- Reducing the duration of MV and using noninvasive MV whenever possible,
- Keeping patients in the semi recumbent position (45) except against indication,
- Maintaining endotracheal tube cuff pressure above 20 cm H2O, and
- Using a heat-and-moisture exchanger or heated-wire circuit instead of a conventional
active humidifier.
However, these several measures did not show an impact on antibiotic consumption or on
bacterial ecology. It is imperative to respect the recommendations for VAP prevention and
to try to develop new measures.

and
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PREVENTION OF VENTILATOR-ASSOCIATED PNEUMONIA (VAP): IS
STAYING A PLACE FOR THE SUBGLOTTIC SECRETIONS DRAINAGE IN 2014?
THE PREVAP VENDEE STUDY
J.-C. Lacherade1, K. Bachoumas1, A. Caille2, J.-B. Lascarrou1, N. Maquigneau1, A. Yehia1,
M. Fiancette1, M. Henry-Lagarrigue1, E. Chalon3, N. Jacob4, C. Desbuards3,
J.-M. Huneault4, C. Lebert1, I. Vinatier1, L. Martin-Lefevre1, C. Hurlupe5,
J. Dimet6, J. Reignier1
1

Patients with SDD had significantly less Extended Spectrum Bectalactamases (ESBLs) and
Antibiotic Resistant Bacteria (ARB) infections. We had also a significant reduction in ICU:
nosocomial pneumonias, urinary tract infections, other secondary bacteremias and mutirresistant bacteria infection rates in SDD group versus non SDD. There was no any infection
by Clostridium difficile. There was a notorious decrease on the defined antibiotics daily
doses (DDD)/100 ICU stays during SDD Isolated microorganisms are shown in Table.
SDD
Isolated microorganisms

No = 170

Acinetobacter baumannii, number(n)

19

4

Enterobacter cloacae.n

20

10

Escherichia coli.n

11

11

Klebsiella pneumoniae,n

30

20

Pseudomonas aeruginosa,n

22

37

Candida albicans,n

8

7

[Table 3. Isolated microorganism]

Yes = 156

CHD Vendee, Intensive Care Unit, La Roche sur Yon, France, 2CIC INSERM 1415, Tours,
France, 3CHD Vendee, Emergency Department, La Roche sur Yon, France, 4Centre
Hospitalier Côte de Lumière, Emergency Department, Les Sables d’Olonne, France, 5CHD
Vendee, Pharmacy Department, La Roche sur Yon, France, 6CHD Vendee, Clinical
Research Unit, La Roche sur Yon, France
INTRODUCTION. Drainage of subglottic secretions (SSD) is recommended to prevent the
occurrence of VAP with a high level of evidence, especially in considering early-onset
pneumonia (1). Nevertheless, uncertainties are remaining: the impact of the new generation
of endotracheal tube allowing SSD in a context of low baseline VAP incidence and the
harmlessness of the use of SSD.
OBJECTIVES. The primary objective was to assess the impact of SSD on the incidence of
microbiologically-confirmed and adjudicated VAP. Secondary objectives were the SSD
impact on: rate of Ventilator-Associated Event according to the CDC definition, incidence
of postextubation laryngeal dyspnea, use of antibiotics, duration of mechanical ventilation
and of ICU stay, ICU and hospital mortality.
METHODS. SSD has been implemented in our ICU during May of 2011. A preventive
VAP bundle has been already used in our ICU including semirecumbent body position,
oropharyngeal care with chlorhexidin, endotracheal cuff pressure between 20-30 cm H2O
and sedation algorithm. The SSD implementation was the opportunity to perform this before
(retrospective)-after (prospective) study.
To be close to the routine practice, the specific endotracheal tubes allowing SSD were
available not only in our unit but also in the emergency department and in the pre hospital
mobile intensive care unit of our hospital and of one of the neighbouring hospitals. In the
SSD period, subglottic secretions were suctioned manually using a 10-ml syringe every 2 h.
During the study periods, patients requiring invasive mechanical ventilation for more than
48 h have been included. The main non-inclusion criteria were: patients admitted in ICU
after a planned surgery or with a tracheostomy tube and patients intubated with another
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endotracheal tube than the specific one allowing SSD during the second study period. The
study protocol was approved by an appropriate ethics committee.
We estimated the incidence of VAP of 14 % in the control period and 7 % after the SSD
implementation. 300 patients to each period would allow detection of this difference with
80 % power and a 2-tailed significance level of .05.
RESULTS. 600 patients have been included: 300 from June 2009 to December 2010 during
the control period and 300 during the SSD period from July 2011 to January 2014. Data
were extracted from our electronic medical record. The VAP adjudication has been performed the 3 April of 2014. Statistical analysis will be performed by the INSERM Clinical
Investigating Center 1415 of Tours (France) in June 2014.
CONCLUSIONS. This before/after study focused on the impact of SSD in the context of
low baseline VAP incidence. All results will be provided at the 2014 annual ESICM congress after final analysis.
REFERENCE(S). 1. Subglottic secretion drainage for the prevention of ventilator-associated pneumonia: a systematic review and meta-analysis. Muscedere J, Rewa O and al. Crit
Care Med. 2011;39:1985-91
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INTRODUCTION. Nosocomial Pneumonia (NP) is a common cause of morbidity in
critically ill patients. Interventions beneficial to the prevention of NP have a significant
impact on the care of these patients [1].
OBJECTIVE. To identify risk factors associated to the development of NP in patients
admitted to an Intensive care Unit (ICU).
METHODS. Prospective study that included patients that developed NP from October 1,
2010 to September 30, 2013. We applied Selective Decontamination of the Digestive tract
(SDD) from October 1, 2011 to September 30, 2013 We used ENVIN-Helics NP diagnosis
criteria. We analyzed most of the independently risk factors of NP showed. Categorical
variables were summarized as frequencies and percentages and the continuous ones as
means and standard deviations (SD) when the data followed the normal distribution or
medians and interquartile ranges (IQR) when they did not. The percentages were compared
using the test of Chi square test or Fisher exact test, means with the t-test and medians with
the Wilcoxon test for independent samples. Those variables that showed statistical significance with the mortality in the univariate analysis were introduced in a multivariate logistic
regression analysis. A retrospective variable selection based on the Akaike information
criterion was performed. The logistic multidimensional resulting model was summarized as
p-values corresponding to the likelihood ratio tests and in adjusted odd-ratios which were
estimated by means of 95 % confidence intervals. Statistical significance was set at p \ 0,
05. The data were analyzed using PASW statistical software (version 18.0, SPSS, Chicago
IL).
RESULTS. 232 patients were included in the study. The risk factors analysis to developing
NP is summarized in Tables

(logistic multidimensional). Mean age of 107 patients with NP was 55 years, 73.8 % were
men and the mean Apache II was 21. The independent and protective risk factors associated
to NP were age, SDD, septic shock, leukocytosis at ICU admission, urinary infections and
catheter related and secondary bacteremias. These last four protective factors should not be
interpreted as if they specifically protected the studied patients from NP but that these
patients must have a different pathology.
CONCLUSION. SDD protects (57 %) independently the risk to develop an ICU NP. Septic
shock independently increase four times the risk.
REFERENCE. Collard HR, Saint S Matthay MA. Prevention of ventilator-associated
pneumonia: an evidence-based systematic review. Ann Intern Med. 2003;138(6):494.
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INTRODUCTION. Ventilator-associated pneumonia (VAP) is associated with significant
mortality. Patients intubated in the Emergency Department (ED) may not receive prevention
measures (the ‘‘VAP bundle’’) until ICU arrival. Patients intubated in the ED frequently
develop VAP. We determine the mortality rate for these patients and the effect of ED VAP
prevention efforts on VAP rates.
OBJECTIVES. Reduction in VAP rates for patients intubated in the ED.
Determine mortality for patients intubated in the ED who develop VAP.
METHODS. A pre-post design was used. Patients were consecutively identified using an
existing airway QI database prior to VAP bundle introduction to obtain baseline VAP and
mortality rates. After bundle deployment, patients were prospectively screened over a ninemonth period. All records were evaluated by two teams using a predefined algorithm.
Disagreements were resolved by committee. ‘‘At risk for VAP’’ was defined as survival
[48 h, still intubated, and no pneumonia or significantly abnormal chest x-ray at the time of
intubation. Mortality and VAP rates were compared using Fisher’s exact test. This QI
project was exempted from oversight by our IRB.
RESULTS. The pre-intervention cohort (PRE) comprised 404 patients. 14 were eliminated
due incomplete data, leaving 390 patients. The post-intervention cohort (POST) comprised
162 patients. The ‘‘at risk’’ group was 78 (20 %) PRE and 30 (18.5 %) POST. For ‘‘at-risk’’
patients in the PRE cohort, 33/78 (42.3 %) developed VAP, and their mortality rate was
double that of those who did not (18.2 % vs. 8.9 %, p \ 0.05). For the POST cohort 6/30
(20 %) developed VAP (p \ 0.05 compared to PRE).
CONCLUSIONS. VAP commonly occurs in patients intubated in the ED.
In ‘‘at risk’’ patients, mortality doubles if VAP develops.
ED VAP prevention efforts significantly reduced VAP rates.
REFERENCE(S). 1. Vincent JL, Bihari DJ, Suter PM, Bruining HA, White J, NicolasChanoin MH, Wolff M, Spencer RC, Hemmer M (1995) The prevalence of nosocomial
infection in intensive care units in europe. Results of the European prevalence of infection in
intensive care (EPIC) study. Epic international advisory committee. JAMA 274:639-644. 2.
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CONCLUSIONS. The development of a sepsis unit in a teaching hospital implies an
increase of severe sepsis episodes detected and a clear tendency to diminish the mortality
rates and the length of stay of the severe sepsis and septic shock patients.
REFERENCE(S). Miller RR 3rd, Dong L, Nelson NC, Brown SM, Kuttler KG, Probst DR,
Allen TL, Clemmer TP; Intermountain Healthcare Intensive Medicine Clinical Program.
Multicenter implementation of a severe sepsis and septic shock treatment bundle. Am J
Respir Crit Care Med. 2013 Jul 1;188(1):77-82.
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INTRODUCTION. VAP staff education successfully reduced VAP rate and overall clinically defined and laboratory confirmed VAP without significantly affecting MV, ICU,
antibiotic days, and mortality rate. In trying to explore the preferential impact of VAP staff
education on special patient categories.
OBJECTIVES. To highlight which patients’ categories benefit most from VAP staff
education in different medical/surgical ICUs in Alexandria University hospitals.
METHODS. Subgroup analysis of a quasi-experimental study with before and after prospective cohort in 2 medical/surgical ICUs of Alexandria university affiliated hospitals
during the period from September 2007 till May 2013. All data of efficacy of VAP staff
education were analyzed into early, late onset, single and multiple VAP episodes, VAP, non
VAP, MV \7 days (1 W), 7-14 (2 W) days, and [14 days (3 W).
RESULTS. The clinically defined VAP decreased significantly in ICU3 (by 24 % and
p = 0.016), it was significantly decreased in 2 W patients (by 29.9 % and p = 0.009), while
insignificantly decreased in 1 W (by 35 % and p = 0-229) and remained same in 3 W MV
pts (both 100 %). It was insignificantly decreased in early and late-onset (by 41.7 and
20.4 %, p = 0-493), single and multiple VAP episodes (24.3 and 22.4 %, p = 0-960). In
ICU1 the clinically defined VAP decreased insignificantly and in 1 W (by 58 % and
p = 0.063), 2 W (by 8 % and p = 0.684), 3 W (by 1 % and p = 0.1) MV patients, single
and multiple VAP episodes (by 0.6 and 20.9 % and p = 0.324). It was significantly
decreased in early onset (by 59 % and p = 0.008) and insignificantly increased in late onset
VAP. Mortality rate insignificantly changed in 1 W (0.382 and 0.158), 2 W (0.684 and
0.688), 3 W (1 and 0.803), all MV (0.155 and 0.627), early onset VAP (0.809 and 0.1), late
onset (0.866 and 0.688), single, (0.449 and 0.283) and multiple VAP episodes (1 and 0.839),
non-VAP (0.397 and 0.556), and VAP patients (0.663 and 0.270) in ICU1 and ICU3
respectively. MV days changed insignificantly in VAP (0.263 and 0.649), non-VAP (0.472
and 0.315) and all MV patients (0.937 and 0.057) in ICU1 and ICU3 respectively. ICU stay
and antibiotic days changed insignificantly in VAP, non-VAP, 1 W, 2 W, 3 W, all MV
patients in both units. Trauma diagnosis and low Glasgow scale was identified as risk factor
for VAP (0.005 and 0.020) and MV, ICU, antibiotic days and mortality were significantly
higher in VAP patients in post-intervention phase of both units (all p \ 0.001).Also trauma,
neurological, medical, and toxicological diagnosis, high APACHE II score, low Glasgow
coma scale, and long MV stay are identified as risk factor for mortality.
CONCLUSIONS. Data preclude definite conclusions in preferential impact of VAP staff
education but suggest for a trend in MV patients between 7-14 days and in ICUs with high
early onset VAP.

University Hospital Birmingham, Birmingham, United Kingdom
INTRODUCTION. Critically ill patients are known to be high risk for C.difficile infection.
C.difficile infection is traditionally treated pharmacologically, however recurrent infection
is associated with prolonged treatment course and poor quality of life. Faecal bacteriotherapy is a safe and effective method for treatment, with reported cases of complete
resolution of symptoms. Patient studies have concluded that patients would consider this
treatment. Physician perception appears to be a significant barrier.
OBJECTIVES. To assess physician knowledge of current treatment for C.difficile, their
awareness of faecal bacteriotherapy as a treatment for the infection and their thoughts
surrounding this.
METHODS. Survey of doctors working in ITU and Gastroenterology.
RESULTS. There were 37 responses to the survey. 27 were aware that faecal bacteriotherapy was a therapy for C.difficile. Almost all participants (34) would consider having this
therapy if they developed C. difficile, however, ten would not tell their family or friends
they had had the treatment. 17 surveyed would prefer to have faecal bacteriotherapy
administered via NG tube compared to rectal preparation, citing physical discomfort
associated with a colonoscope and the complications associated as reasons for this. Of those
who preferred a colonoscope or enema (rectal enema 13, colonoscope 4), the most common
reason given was the aversion to the therapy going down the throat. We also assessed the
perception of doctors towards patient views on faecal bacteriotherapy. 27 thought patients
would find the therapy ‘unpleasant’ or ‘gross’. 30 respondents thought patients would
consider a rectal enema ‘unpleasant but would consider’ as a treatment, whereas 22 thought
patients would consider an NG tube ‘unpleasant but would consider’. More doctors thought
patients would not consider an NG tube (7) compared to a rectal enema (1). The most
popular choice for donor was an unknown volunteer. The thought of a friend donating stool
sample was not popular.
CONCLUSIONS. These results show that almost all participants surveyed would consider
having this treatment themselves if they developed C.difficile. Preferred method was by NG
tube. Asked what they thought of patient perception of faecal bacteriotherapy there was a
contradiction to what they wanted themselves; more thought patients would prefer a rectal
preparation compared to an NG tube. Though there is a belief that doctors are averse to
faecal bacteriotherapy, in the small number of our colleagues sampled, the majority would
consider having it as a treatment themselves, and think patients would be receptive to it. A
wider survey of colleagues is needed, as well as a patient questionnaire within our trust.
REFERENCE(S). 1. Macconnachie AA et al. Q J Med 2009;102:781-784. 2. Rohlke F
et al. Ther Adv Gastroenterol 2012;5(6):403-420 3. Trubiano JA et al. Eur J Gastroenterol
Hepatol. 2013;25(2):255-7.
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INTRODUCTION. The mortality of severe sepsis and septic shock remains unacceptably
high. The development of a multidisciplinary sepsis rapid response team (Sepsis unit) could
improve the survival of these patients and could also diminish their length of stay.
OBJECTIVES. The aims of this study were to describe the principal clinical an epidemiological characteristics of the patients treated by a Sepsis unit and to analyse the possible
benefits on mortality and length of stay after the implementation of this unit in a teaching
hospital.
METHODS. During a year period, 403 severe sepsis and septic shock patients in a teaching
hospital were prospectively evaluated, Clinical and microbiological variables were recorded. Two different periods were analyzed in order to analyse the possible differences in
mortality rates and length of stay. Period A: From 1-October-2012 to 15-January-2013 when
a electronic check list to guide the management of these patients was applied without active
interventions of sepsis team and Period B: From 16-January-2013 to 30-September 2013
when Sepsis team began to work actively. A univarate analysis was performed to define the
possible differences between to periods using SPSS package (15.0). Statistical significance
was considered when p value \ 0.05.
RESULTS. Among 576 patients activated, 403 of them corresponded to severe sepsis
(64.9 %) and septic shock (35.1 %). Their mean APACHE II and SOFA score were
17.68 ± 6.70 and 5.00 ± 3.01 respectively. The most frequent sources of infections were
the respiratory focus (41.3 %), urinary (29 %) and abdominal (17.8 %). Microbiological
documentation was achieved in 50,1 %. The main etiologies were: E.coli (50 %); S. aureus
(7,9 %); K. pneumonie (6,9 %) and S. pneumoniae (4,4 %). Global mortality was 19.8 %.
The principal place of activation was ER in the 62.1 % of the cases. Only 28 % of patients
were admitted in ICU. The number of activations was higher in period B (23.7 vs 40 cases
per month). The global mortality rate (23.3 % vs 19.4 %) and length of stay (11.51 ± 13.21
vs 10.90 ± 12.02 days) were lower in period B without statistical significance.
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INTRODUCTION. Central venous catheters (CVCs) are widely used in patients in
intensive care units (ICUs) and other hospital locations for monitoring, drug delivery, and
dialysis. Blood stream infections (BSIs) from CVCs increase morbidity and are estimated to
increase mortality risk by 25 %. The Michigan-Keystone project1 was a landmark initiative
to reduce CVC-BSI rates through a bundle of technical (insertion bundles) and non-technical interventions (leadership, teamwork and cultural change). The ‘Matching Michigan’
(MM) project is arguably the most prominent quality improvement project on the ICU
internationally. CVC-BSI rates and compliance with CVC care bundles are starting to be
used as a quality indicator of unit performance with significant financial implications and
penalties.
OBJECTIVES. • To monitor the CVC-BSI rates of a single ICU in a district general
hospital in the UK against set national targets.
• To assess the efficacy of interventions thought to reduce CVC-BSI rates.
• To continuously improve and target zero infections through a programme of technical and
non-technical interventions.
METHODS. Data collection tools and packages are well described and readily available2.
Our unit has been collecting data since December 2009. Continuous surveillance of CVCBSI rates allow for early identification of issues and assessment of interventions. Audit of
CVC-insertion bundle compliance to assess its effect on infection rates.
RESULTS. Since December 2009 till December 2013, our unit has had 14133 cumulative
total CVC- days. Our CVC-BSI rates per 1000 CVC days was 0.29. This was well below UK
national target of 1.4 and indeed that quoted by the initial MM project group. We had 1
CVC-BSI in 2013. During this 4 year period, several ‘‘interventions’’ occurred which
included regular changes in trainee doctors, introduction of new CVC insertion packs and
hospital CVC guidelines. Audits on CVC insertion bundle compliance have been shown to
be extremely variable. We were able to show that despite these interventions did not have an
adverse effect on infection rates.
CONCLUSIONS. Our unit’s CVC-BSI is performing well above national targets. However,
there is no room for complacency. The strength of the MM initiative is to foster a cultural
change in healthcare with regards to patient safety and healthcare-associated infections
(HCAI). One CVC-BSI is one infection too many. Audit of documented compliance of
insertion bundle has been shown to be variable on our unit. In improving quality of care on
the ICU, there is a drive for units to be open and publish their HCAI rates and learn
important lessons from each other.
REFERENCE(S). 1. Pronovost P, Needham D, Berenholtz S, et al. An intervention to
decrease catheter-related bloodstream infections in the ICU. NEJM 2006;355:2725-32. 2.
http://www.patientsafetyfirst.nhs.uk/Content.aspx?path=/interventions/matchingmichigan/
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INTRODUCTION. In a recent four-year study we showed that the implementation of a
bundle of infection control measures was associated with a decrease of External Cerebral
Ventricular Drainage Associated Ventriculitis (EVDV) from 28 to 10.5 %[1]. However, our
findings could be explained by a Hawthorne effect associated with the study and not by the
bundle itself.
OBJECTIVES. We assessed the incidence of EVDV in the period following the study of
the bundle of EVDV control measures.
METHODS. We prospectively studied patients hospitalized due to cerebral hemorrhage in
the ICU of University Hospital of Thessaly, during the first year following the ‘‘bundle’’
study[1]. Patient inclusion criteria included presence of external ventricular drainage and
ICU stay [48 h. Ventriculitis was defined according to the CDC definition either with the
detection of a pathogen in the CSF or the combination of at least one typical clinical sign
indicating ventriculitis plus pathological CSF findings (elevated cell count and/or decreased
glucose level). The bundle included: a) re-education of ICU personnel on issues of infection
control related to EVD, b) meticulous intraventricular catheter handling, c) CSF sampling
only when clinically necessary, d) routine replacement of the drainage catheter on the tenth
drainage day if the catheter was still necessary.
RESULTS. Thirty-six patients (25 male) entered the study. Median (IQR) age was 46 (3256) years, APACHE II 16 (14-19), SOFA 6 (5-8), GCS before intubation 7(5-8). Drainage
days (DD) were 8 (12-17), 26 (72.2 %) patients underwent craniectomy. Multiresistant
bacteria (Acinetobacter baumanii, Klebsiella pneumonia) isolated in 66 % ventriculitis
cases. EVDV incidence was 8.3 % and drain-associated infection rate (DA-IR) was 5.4
infections/1000DD. ICU mortality was 36.1 % and ICU stay was 23 (8-35) days.
CONCLUSIONS. The effect of a bundle of measures for EDVD control was maintained
one year following the implementation of the bundle.
REFERENCE(S). 1. Chatzi M, Karvouniaris M, Makris D, et al. Bundle of Measures for
External Cerebral Ventricular Drainage-Associated Ventriculitis. Critical Care Medicine
2014 Jan;42(1):66-73
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INTRODUCTION. Staphylococcus aureus can cause a wide spectrum of infections
especially in intensive care units. Staphylococcal cassette chromosome mec (Sccmec),
which harbors the methicillin resistance gene (mecA), typing has crucial role in understanding molecular epidemiology of methicillin resistant S.aureus (MRSA). Also a DNA
fingerprinting analysis method based on randomly amplified polymorphic DNA (RAPD) is
being used increasingly in many microbiology laboratories for epidemiological typing of an
ever increasing range of bacteria. In this study it was aimed to determine Sccmec types and
RAPD-PCR fingerprinting in MRSA isolated from intensive care unit patients.
METHODS. Blood samples were collected from patients under mechanic ventilation
treatment in different intensive care units of Eskişehir Osmangazi University Medical
Faculty, over a one year period (2012-2013). In 45 of these blood samples MRSA was
identified. Bacterial DNA was extracted by DNA isolation kit. Presence of mecA gene was
proved in all samples and genotyped by PCR technique with proper primers for Sccmec
types (Type I–V). RAPD-PCR fingerprinting method was also performed for genotyping by
using M13 and DAF4 primers.
RESULTS. Sccmec type III has been detected in all 45 samples. According to RAPD-PCR
fingerprinting the similarity level was at the 0 % between the most distant genotypes and the
similarity level was at the 100 % between the most nearest genotypes.
CONCLUSIONS. We determined Sccmec type III in all samples. However according to
RAPD-PCR fingerprinting it was shown that DNA sequence was different between samples.
This result shows the bacterial resistance development to antibiyotics by DNA modifying.
As a continuation of our study we will perform the association between RAPD-PCR fingerprinting genotypes and antibiograms.
REFERENCES. 1. Agata T. et al. Staphylococcal Cassette Chromosome mec (SCCmec)
Classification and Typing Methods; an Overview. Polish Journal of Microbiology 60(2):
95-103, 2011. 2. Hiramatsu K. The emergence and evolution of methicillin-resistant Staphylococcus aureus. Trends in Microbiology 9(10): 486-494, 2001. 3. Yelken B. et al.
Epidemiology of Acinetobacter baumannii isolates from patients with severe sepsis in anesthesia intensive care unit. FABAD Journal of Pharmaceutical Sciences 36: 63-67, 2011.
4. Kotsaki A, Giamarellos-Bourboulis EJ. Molecular diagnosis of sepsis. Expert Opin Med
Diagn 6:209-219, 2012.
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PATIENTS WITH MULTIDRUG-RESISTANT BACTERIA IN THE SPANISH ICUS

ICU for [24 h were analyzed. Demographic data and risk factors, were recorded. Patients
were categorized as MR(+) when had (C1) ICU-acquired infection or colonization by MRB
and MR(-) the rest. Both groups were compared. We apply Chi squared test and multivariated analysis for categorical variables and the Student́s test for continuous variables. A p
value \ 0,05 was considered statistical significant.
RESULTS. Among 66.336 patients admitted in ICU, 2586 (3,90 %) were MR(+). The
percentage of MR (+) patients per year was 3,96 (2010), 4,25 (2011), 3,89 (2012) and 3,54
(2013), OR 0,89 (0,79-1).
The identified MR were: n(%) MRSA 463 (0.71), VRE 34 (0.67), A baumannii 700 (1.06), P
aeruginosa 629 (0,94), ESBL 804 (1,22) and other GNB 487 (0,80). The decline reached
statistical significance only for A baumannii OR 0,67 (0,53-0,83).
Variables associated with MR (+) were admission from ward OR 1,67 (1,54-1,82), another
ICU 3,05(2,18-3,61) or nursing home 2,29 (1,51-3,48). Medical conditions 1,72 (1,51-1,95)
and emergency surgery 3,07 (2,65-3,56), trauma 1,85 (1,63-2,10), APACHE II score 20,34
vs 14,87 (p \ 0,001) Glasgow coma score 12,28 vs 13,57 (p \ 0,001) and antibiotic
treatment at admission OR 2,54 (2,34-2,75).
The highest OR corresponded to extrinsic factors as mechanical ventilation 8,29 (7,41-9,29),
CVC 7,30 (6,25-8,53), urinary catheter 5,69 (4,82-6,71), parenteral nutrition 5,14 (4,735,59) and extrarenal clearance techniques 4,71 (4,25-5,21).
Patients MR(+) had a highest LOS in ICU 28,18 vs 6,37 days (p \ 0,001) and mortality rate
32,7 % vs 12,3 % OR 3,47 (3,19-3,78).
CONCLUSIONS. A decline in patients who got multiresistant bacteria in Spanish ICUs
was observed in last year. The decline was not uniform for all bacteria.
The acquisition of MRB was associated with increased hospital stay and mortality. Risk
factors were defined.
REFERENCE(S). http://hws.vhebron.net/envin-helics/
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INTRODUCTION. In context of increasing antimicrobial resistance, there has been
increased usage of broad spectrum antibiotics in ICU, which is not necessary for every
patient. To address this, by choosing antibiotics based on certain risk factors, patient typing
method was introduced in the ICU.
OBJECTIVES. The primary goal of antimicrobial stewardship is to optimize clinical
outcomes while minimizing unintended consequences of antimicrobial use, including the
emergence of resistance, selection of pathogenic organisms, and toxicity. Hence, this was an
attempt to rationalize the use of antibiotics by developing treatment protocols based on
hospital microbiology data, patient risk stratification for presence of multi-drug resistant
pathogens and encouraging de-escalation.
METHODS. An observation was done on the efficacy of implementing evidence-based
antibiotic treatment protocols in a tertiary care hospital. Protocol was developed for Blood
Stream Infections, Pneumonia, Intra-abdominal infections, Urinary Tract Infections and
Skin & Soft Tissue Infections. Protocol was based on local microbiological data, risk
stratification approach and emphasis on de-escalation. Data was collected on the antibiotic
prescriptions for 3 months in the ICU after 9 months of introduction of protocol. There were
231 admissions, but 44 were excluded as they were not admitted with Sepsis, so totally 187
patients were taken for the study.
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INTRODUCTION. Bacterial resistance is a growing threat, especially in ICUs.
OBJECTIVES. To asses the proportion of patients who acquire at least 1 infection or
colonization by multiresistant bacteria (BMR) and associated risk factors in Spanish ICUs.
METHODS. Prospective, observational, multicenter and prospective study (Spanish registry ENVIN-HELICS). During a 3 month period from 2010 to 2013 all patients admitted in
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b)ProceduresMajor invasive
Procedures c)
Antibiotic Rx
History-Repeat
multiple antibiotics
d)Patients
CharacteristicsType 4 i)Type 3 patient
with fever despite
antibiotic therapy
([5 days) with no
obvious source/
after appropriate
source control
ii) ± severe sepsis/
septic shock
iii)Plus C 1 of the
following (but not
limited to) risk
factors for invasive
fungal infections
TPN (total
parenteral
nutrition),
Hemodialysis,
Immunodeficiency
of variable origin,
Major abdominal
surgery, Multifocal candida
colonization,
Diabetes, etc.

ESBLs/
Pseudomonas//
Acinetobacter/
MRSA

Candida
albicans/non
alabicans

Piperacillin-Tazobactam,
Cefepime-Tazobactam,
Cefaperazonesulbactam, Amikacin
Ertapenem,
Clarithromycin,
Teicoplanin/
Linezolid

Imipenem/
Meropenem,
Teicoplanin/
Linezolid,
Clarithromycin

Fluconazole/
Caspofungin

[METHODS- Patient Category & Antimicrobial Choices]
RESULTS. Protocol based risk stratification and empiric antibiotic therapy ensured
appropriate antibiotic cover in more than 90 % with comparable survival rates as per
APACHE-2 scores - good local data for safety and efficacy of the program.
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Patient Class

Average
APACHE-2
Score

Mortality %

Expected mortality as per
APACHE-2 scores
(international standards)

Type 1

13.8

10

15

Type 2

24.4

39

40

Type 3

29

44

55

Type 4

28

59

55

[Results]
Patient
Type

Total
Number

Total Culture
Positivity

Initial AntibioticAppropriate Antibiotic

Type 1

21

8

7 (87.5 %)

Type 2

49

18

16 (88.88 %)

Type 3

83

41

37 (90.24 %)

Type 4

34

29

28 (96.55 %)

[Appropriate initial Antibiotic]
CONCLUSIONS. The observation showed that, having evidence-based antibiotic protocols
ensures more rational usage of antibiotics without adversely affecting clinical outcomes.
REFERENCE(S). 1. Infectious Diseases Society of America and the Society for Healthcare
Epidemiology of America Guidelines for Developing an Institutional Program to Enhance
Antimicrobial Stewardship. Timothy H. Dellit et al. 2. Predictive Factors for MultidrugResistant Organisms. Yehuda Carmeli 3. Hospital antibiogram: A necessity. S Joshi 4. Need
for national/regional guidelines and policies in India to combat antibiotic resistance. V Lakshmi 5. Using Hospital Antibiogram Data To Assess Regional Pneumococcal Resistance to
Antibiotics. Cheryl et al. 6. Comparison of Unit-Specific and Hospital-Wide Antibiograms:
Potential Implications for Selection of Empirical Antimicrobial Therapy. Shawn Binkley
et al.
GRANT ACKNOWLEDGMENT. No Grants were taken for the study.

DISCUSSION. Most of the UCs collected were negative and antibiotic therapy specifically
for UTI was given in only 36 % of positive UCs. Positive UCs-related overall morbidity at
day 21 was relatively low: 8 urosepsis, 1 urinary-related BSI and no septic shock.
CONCLUSIONS. Optimal indications and management of urine cultures in ICUs remain to
be accurately determined. Simple removal or change of urinary catheter seems to be an
interesting option to avoid antibiotic overuse.
REFERENCE(S). 1Magill et al., NEJM, 2014.
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EVALUATION OF NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN
(NGAL) AND RENAL DOPPLER AS MARKERS OF ACUTE KIDNEY INJURY IN
CARDIAC SURGERY
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HOW DO WE MANAGE THE (TOO MANY?) URINE CULTURES (UC)
PERFORMED IN A SURGICAL ICU: A FRENCH PROSPECTIVE STUDY

L. Badoux1, E. Zogheib1, O. Abou Arab1, P.-G. Guinot1, A.-M. Bourgeois1, Y. Mahjoub1,
H. Dupont1

N. Colegrave1, S. Figueiredo1, P.-E. Leblanc1, A. Potron2, J. Duranteau1

1
CHU Amiens, Amiens, France
INTRODUCTION. The occurrence of postoperative acute kidney injury (AKI) after cardiac surgery is a serious frequent complication. Scores (RIFLE and KDIGO) currently used
in the diagnosis of acute kidney injury include changes in serum creatinine and urine output.
They lack specificity and have a late diagnosis.
OBJECTIVES. The aim of our study was to evaluate the neutrophil gelatinase-associated
lipocalin (NGAL) and renal doppler as early markers of acute kidney injury in postoperative
cardiac surgery.
METHODS. A pilot, observational, prospective, single-center study, including patients
undergoing cardiac surgery at the University Hospital of Amiens. NGAL assays, measurements of renal vascular resistance index (RRI), demographic and hemodynamic data
were recorded preoperatively, on admission (H0), at the sixth hour (H6) and the first day
(D1) in surgical ICU. NGAL was taken from the blood and urine and assayed by techniques
Eurobio  and Alere Triage . The existence of an AKI was defined by the AKI KDIGO
classification.
RESULTS.
Twenty-three patients were included of which 9 % had developed an AKI class 3 persistent.
These patients had an H6 RRI significantly higher AUC ROC curve 0.91 (95 % CI (0.71 to
0.99),p = 0.0001), a sensitivity (Se) to 100 % (16-100) and a specificity (Sp) of 81 % (5895) for a cutoff of 0.75. They had a significantly lower D1 urinary NGAL with AUC 0.912
(95 % CI (0.69 to 0.99), p \ 0.0001), Se 100 % (16-100) and Sp 82 % (57-96), positive
predictive value 84.75 % (95 % CI: 53.2-98.4) and negative predictive value of 100 %
(95 % CI : 66.4-100) for a cutoff of 46 ng/ml .
H6 NGAL Eurobio  plasma was higher among AKI patients with an AUC of 0.70 (95 %
CI: 0.45-0.885) for a threshold of 262 ng/ml (95 % CI: 35-298) [Se = 66.7 %, Sp = 80 %].
CONCLUSIONS. In our study, D1 urinary NGAL and H6 RRI are good markers of severe
AKI after cardiac surgery, although there is a large grey zone. The preoperative plasma
NGAL and IRR could be useful in the diagnosis of patients at risk of developing post
operative AKI and allow starting preventive actions and early cure. The H6 IRR is earlier
and less costly for the diagnosis of AKI. The cutoff of 0.75 found in our study seems to be in
agreement with the results of the literature [1,2].
These results must be confirmed by a larger number of patients.
REFERENCE(S). 1. J Cardiothorac Vasc Anesth. 2013 Oct;27(5):890-6. 2: British Journal
of Anaesthesia 2011;107(6):891-898

1
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INTRODUCTION. Urinary tract infection (UTI) is one of the most common healthcareassociated infections and has significant clinical and economic implications, especially in
intensive care units (ICUs)1.
OBJECTIVES. To analyze the reasons why urine cultures (UC) are collected and how
clinicians manage results of UC.
METHODS. Prospective observational study in a 30-beds surgical ICU. All consecutive UCs
collected between December 2012 and July 2013 were analyzed. Clinical and biological datas
were collected: body temperature [38.5 C (fever) or \36 C (hypothermia), leukocytosis,
presence or absence of: urinary catheter (UKt), septic shock or severe sepsis, bloodstream
infection (BSI), non-urinary tract infections; quantitative result of UC regarding leukocyturia
and growth of bacteria (CFU/mL); antibiotic prescription, removal or replacement of UKt;
outcome 21 days after UC: urinary tract-related BSI, urosepsis, septic shock.
RESULTS. During 242 days, 265 UCs were collected in 190 patients (1.31 UC/day). At the
time of UC, 230 (81 %) UCs were performed in patients with an UKt. A total of 105 (40 %)
UCs were positive ([102 CFU/mL). Indications and management of UCs are showed in
Table and Figure. Main indication for UC was fever or hypothermia (55 %). Twenty percent
(21/105) of positive UCs were collected in patients with septic shock or BSI, with an
indication of antibiotic therapy. Antibiotics for UTI were given for 31 of 84 positive UCs
without septic shock nor BSI (37 %). Removal or change of UKt without any antibiotic was
performed in 38 of 84 positive UCs: in 22 of those cases (56 %), no antibiotic was given
because fever disappeared or because control UC (collected 2 days after the first positive
one) was negative. Data on outcome at 21 days of the 105 positive UCs showed no septic
shock, 1 urinary-related BSI and 5 urosepsis in patients for whom no antibiotic was given
and no septic shock, no BSI and 3 urosepsis in patients for whom antibiotics were given for
the first positive UC (NS). In only 3 of the 8 urosepsis that occurred at day 21 was the
bacteria identical as the one identified in the first UC.
Indication for the urinary culture

Patients(N = 265)

Septic shock or severe sepsis

28

%
11

Bloodstream Infection(BSI)

14

5

Fever or hypothermia ± Hyperleukocytosis

146

55

Hyperleukocytosis

12

5

Clinical symptoms (dysuria, urgencies,
urinary frequencies…)

11

4

Other (Organ donor,perioperative…)

54

20

[Indication for the urinary culture]
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RELATIONSHIP BETWEEN RENAL DOPPLER RESISTIVE INDEX AND SERUM
CHLORIDE IN CRITICALLY ILL PATIENTS
R.A.G. Oliveira1, P.V. Mendes1,2, M. Park1,2, L.U. Taniguchi1,2
1
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INTRODUCTION. Renal doppler resistive index (RI) is a non-invasive tool that may help
critical care physicians to predict acute kidney injury (AKI). Although data from experimental studies have shown negative association between the serum chloride (Cl)
concentration and renal vascular tone, the impact of this phenomenon on RI is unknown.
OBJECTIVES. Evaluate the influence of serum chloride on RI in critically ill patients.
METHODS. This prospective observational study was performed at medical-surgical ICU
from November 2013 to February 2014. RI was performed daily by the same operator until
ICU discharge, death or need for renal replacement therapy (RRT). All clinical and laboratorial data were obtained routinely during daily ultrasound exams. Patients with chronic
renal disease or on dialysis were excluded. AKI was defined according to KDIGO criteria.
Transient AKI was defined by normalization of renal function within 48 h of AKI onset.
Persistent AKI was defined by non-resolution of AKI within 48 h of onset or need for RRT.
Correlation between RI and Cl was performed using Pearson’s correlation coefficient.
RESULTS. 52 patients were included (52 % medical admissions, 62 % male, SAPS 3 of
54 ± 14). At ICU admission, 40 % were on vasopressor therapy and 60 % required
mechanical ventilation. Baseline serum creatinine was 0.73 ± 0.26 mg/dL and mean Cl was
107 ± 7 mEq/L. 74 % patients developed AKI during ICU stay (59 % had persistent AKI
and 13 % required RRT). At baseline, patients with persistent AKI had higher values of
SAPS 3 (60 ± 12 compared to 49 ± 15 in transient AKI group or 50 ± 13 in without AKI
group, p \ 0.05) and serum creatinine (0.84 ± 0.31 mg/dL compared to 0.71 ± 0.19 mg/
dL in transient AKI group or 0.57 ± 0.14 mg/dL in without AKI group, p \ 0.01). Age,
hemodynamic variables, Cl and RI were not different.
RI and serum chloride demonstrated a positive correlation (r = 0.445, p \ 0.01) in patients
without AKI, but a negative correlation (r = -0.191, p \ 0.05) in those who developed
AKI. In those subgroups of AKI, there was no correlation in those with transient AKI
(r = 0.001, p = 0.99), but a negative correlation in those with persistent AKI (r = -0.294,
p \ 0.01, Figure).
Figure. Relationship between RI and Cl according to the categorical renal function

CONCLUSIONS. The existing scoring systems to predict postoperative AKI in the adult
cardiac surgery population had a moderate or bad sensitivity and specificity in our dataset of
122 patients. The individual scores expressed as points have a moderately better predictive
value than the risk percentages they generate. The relative change in CHI3L1 measured in
urine may be a future adjunct to improve the clinical usefulness of the scoring systems.
Alternatively, some scoring systems may be used for targeted AKI biomarker assessment.
REFERENCE(S). 1. Ng, J Thorac Cardiovasc Surg 2013. 2. Palomba, Kidney Int 2007.
a>3. Thakar, Am Soc Nephrol 2005. 4. Mehta, Circulation 2006. 5. Wijeysundera, JAMA
2007. 6. Aronson, Circulation 2007. 7. Brown, Circulation 2007. 8. Chertow, Circulation
1997. 9. De Loor, Crit Care 2013
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PERIOPERATIVE RISK FACTORS FOR ACUTE KIDNEY INJURY AND
CHRONIC KIDNEY DISEASE IN LIVER TRANSPLANT PATIENTS
M. Popescu1, G. Droc1, S. Dima2, D. Tomescu1
1

Fundeni Clinical Institute, Anaesthesia and Critical Care, Bucharest, Romania, 2Fundeni
Clinical Institute, General Surgery and Liver Transplantation, Bucharest, Romania
INTRODUCTION. Chronic kidney disease (CKD) is a common long-term complication of
liver transplantation (LT). Data concerning perioperative risk factors for CKD are still in debate.
OBJECTIVES. The aim of this study is to assess perioperative risk factors for CKD at
6 months after LT.
METHODS. We retrospectively analyzed 112 consecutive LT recipients from January
2012 to May 2013. Preoperative data were collected: age, Model for End Stage Liver
Disease (MELD) score, MELD-sodium, serum creatinine (SCr). Intraoperative blood loss,
transfusion and need for vasopressor support were assessed. The postoperative development
of Acute Kidney Injury (AKI) was evaluated and CKD was assessed at 1, 3 and 6 months
after LT. Statistical analysis was performed using SPSS 19.0.
RESULTS. The mean age in the study group was 51 years (range 7-69). MELD score had a
mean value of 15,78 (SD 4,96) and MELD-Na of 18,39 (SD 6,12). Thirty-nine patients
(34,8 %) developed AKI during the first week after LT and 6 patients (5,4 %) required renal
replacement therapy (RRT). The six months survival rate was 92,0 %. The incidenceof
CKD was 17,5 % and one patient required long-term RRT. We identified as preoperative
risk factors for CKD patients’ age (p = 0,030) and MELD-Na score (p = 0,048). Intraoperative blood loss and transfusion were statistically significant predictors for AKI but not
for CKD. A statistically significant correlation was found between the intraoperative need
for vasopressor support and both AKI (p = 0,001) and CKD (p = 0,003). Postoperative
AKI (p \ 0,001) and SCr levels at 1 month
(p \ 0,001) and 3 months follow-up (p \ 0,001) were significantly correlated with the
presence of CKD. There was no correlation between RRT and CKD (p = 0,069).
CONCLUSIONS. The incidence of CKD remains high after LT. The severity of liver
disease prior to surgery (MELD-Na score but not MELD score), age, intraoperative need for
vasopressor support and postoperative AKI are important risk factors for CKD.
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URINARY [TIMP-2]*[IGFBP7] FOR THE PREDICTION OF ACUTE KIDNEY
INJURY AFTER CORONARY ARTERY BYPASS SURGERY (CABG)
M. Dudasova1, K. Pilarczyk1, D. Wendt1, H. Jakob1, F. Dusse1

CONCLUSIONS. We observed a specific pattern of correlation between RI and Cl
according to the categorical renal function (without AKI, transient AKI and persistent AKI)
in critically ill patients.
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PREDICTING POSTOPERATIVE ACUTE KIDNEY INJURY IN A CARDIAC
SURGERY POPULATION: EXTERNAL VALIDATION OF EXISTING SCORING
SYSTEMS AND POSSIBLE BENEFIT OF IMPLEMENTATION OF THE
BIOMARKER CHI3L1
S. Vanderhaeghen1, J. De Loor2, E. Meyer2,3, I. Herck1, K. François3,4, E. Hoste1,3
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INTRODUCTION. Acute kidney injury (AKI) is an important complication of cardiac
surgery. Therefore, scoring systems may identify patients with increased risk for AKI (1-8).
Urinary chitinase 3-like-protein 1 (CHI3L1) is a candidate biomarker for the earlier and
more specific detection of postoperative AKI and possibly superior to serum creatinine (9).
OBJECTIVES. To validate 9 AKI scoring systems in an adult cardiac surgery patient
population and to implement the biomarker CHI3L1 as a possible adjunct
METHODS. The study included 122 adult cardiac surgery patients without AKI, recruited
during the period Sept 2012 to Aug 2013. Nine scoring systems were implemented to this
data set (1-8). Each scoring system - except for that by Chertow (8) - generates a point score,
which leads to a risk prediction for AKI expressed as a proportion. Overall performance of
the scoring systems was evaluated by calculating the area under the receiver operator curve
(AUC). In addition, we assessed the AUC of relative change in urinary CHI3L1 (corrected
for urinary creatinine) from baseline to time of ICU admission separately and in combination with the scoring systems (by multiplication of points of the score and uCHI3L1).
RESULTS. When expressed as risk for AKI, the best score was that by Mehta (4) (AUC
0.71, 95 % CI 0.61-0.81, P \ 0.001) and the worst that by Thakar (3) (AUC 0.56, 95 % CI
0.44-0.67, P = 0.350). When each score was evaluated upon the points generated, the
scoring system by Ng (1) had the highest AUC (0.74, 95 % CI 0.64-0.83, P \ 0.001) and the
score by Thakar (3) the worst (AUC 0.61, 95 % CI 0.50-0.73, P = 0.610). Urinary CHI3L1
had an AUC of 0.76 (95 % CI 0.66-0.86, P \ 0.001). The performance of the different
scoring systems improved by integrating uCHI3L1. When scoring systems and uCHI3L1
were combined, AUC improved, with Thakar (3) as best and Wijeysundera (5) as worst
(AUC 0.79 vs 0.76, P \ 0.001 for both).

1
University Hospital Essen, Department for Thoracic and Cardiovascular Surgery, Essen,
Germany
INTRODUCTION. Acute kidney injury (AKI) is a common complication after cardiac
surgery. Currently, prediction of AKI with classical tools remains uncertain.
OBJECTIVES. Therefore, it was the aim of the present study to evaluate two new urinary
biomarkers - insulin-like growth factor-binding protein 7 (IGFBP7) and tissue inhibitor of
metalloproteinases-2 (TIMP-2).
METHODS. Serial urinary samples of 49 consecutive patients undergoing isolated onpump-CABG were collected and analyses for TIMP2 and IGFBP7 was performed. Primary
clinical endpoint was the development of an acute kidney injury according to the classification of the AKI Network (AKIN). The NephroCheckTM test was used to simultaneously
measure the two urinary biomarkers and calculate their multiplication [TIMP-2] *[IGFBP7].
RESULTS. 38 male and 11 female patients with a mean age of 69.9 ± 1.8 years were
included. Out of these, 18 developed an AKI with 5 patients requiring renal replacement
therapy. Early urinary [TIMP-2]*[IGFBP7] was significantly increased in patients who
subsequently developed AKI compared to those who did not (maximum value within the
first 24 postoperative hours: 4.33 ± 1.7 vs. 0.70 ± 0.11, p = 0.007). Using receiver
operating characteristic analyses, [TIMP-2]*[IGFBP7] shows a sensitivity of 80 % and a
specificity of 72.7 % for the prediction of an AKI AKIN 3 (AUC 0.79, Cut-Off: 0.89).
CONCLUSIONS. The urinary [TIMP-2]*[IGFBP7] represents a sensitive and specific biomarker to predict AKI early after CABG. However, analyses from our ongoing larger study
are necessary to confirm these findings and probably increase sensitivity and specificity.
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METFORMIN ASSOCIATED LACTIC ACIDOSIS IN A MEDICAL ICU.
CLINICAL PROFILE AND OUTCOMES IN A THIRD LEVEL HOSPITAL
IN SPAIN
V. Corral-Velez1, M. Pons-Serra1, X. Perez-Fernandez1, G. Moreno-Gonzalez1,
N. Betancour-Zambrano1, P. Cardenas Campos1, N. Lopez-Suñe1, P. Lopez1, J. Ballus
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OBJECTIVES. To identify patients with metformin associated lactic acidosis (MALA), its
associated clinical characteristics and outcomes in the Critical Care Unit of Hospital de
Bellvitge (Barcelona, Spain).
METHODS. A prospective observational study over an 8-year period (June/2006 to February/2014). We identified all patients admitted with a MALA diagnosis in the ICU defined
by an increased anion gap metabolic acidosis (pH \ 7.35, HCO3 \ 22 mmol/L, lactate [ 5 mmol/L) and metformin as usual medication. Among these patients, we evaluated
their clinical features and outcomes.
RESULTS. We identified 16 patients with a diagnosis of MALA with a mean age of
69,4 ± 12,6 and a mean BMI of 30,2 ± 4,6, 50 % of which were men. Mean APACHE
2
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score was 29 ± 8,66 and mean SOFA score was 11 ± 2,82. All the patients presented type
2 diabetes mellitus on active treatment with metformin, 15 patients (93.75 %) had essential
hypertension, 4 patients (25 %) had heart disease, 4 of them (25 %) had been diagnosed
with COPD, 2 patients (12.5 %) had previous liver disease and 3 of them (18.75 %) had
previous impaired renal function. These patients presented lactic metabolic acidosis (mean
pH 7,09 ± 0,16, mean lactate levels 17,60 ± 12,14 mmol/L and mean bicarbonate levels
7,73 ± 4,56 mmol/L) and acute kidney injury with a mean creatinine
756,19 ± 180,13 lmol/L at ICU admission. All except one presented distributive shock and
vasopressors were needed. Continuous Renal Replacement Therapy (CRRT) was required in
14 of the cases reviewed due to AKI in context of acidosis and hemodynamic collapse.
Hemofiltration (HVVC) was used in 7 patients (50 % of patient who needed CRRT) and
hemodiafiltration (HDFVVC) in the remaining patients, with an average time of 3.7 days on
CRRT. The mean lactate levels descended to 2.46 mmol/L within 48hs of CRRT. Renal
function recovered to prior level in 15 patients (93.75 %) after CRRT. The overall mortality
was 12.5 %, which is lower than reported in other studies (16.6 % mortality).
CONCLUSIONS. Given that MALA is not an uncommon diagnosis in the ICU and it is a
life-threatening condition with a high mortality when not treated, it is crucial to identify
these episodes in order to initiate supportive therapies such as CRRT to improve outcomes
in these patients. RRTs may be an effective and quick way to correct pH in patients with
MALA, improving outcomes. We observed that, in spite of the severity of the cases identified, after AKI and early CRRT all except one of our patients achieved a complete
recovery and did not need chronic renal replacement therapy after discharge.
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IDENTIFICATION OF THE CRITICALLY ILL PATIENT WITH AUGMENTED
RENAL CLEARANCE: MAKE DO WITH WHAT YOU HAVE!
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INTRODUCTION. Evaluation of renal function is essential in the critical care setting,
where augmented renal clearance (ARC) and renal dysfunction are both under-diagnosed,
with potential and profound clinical consequences. Urinary creatinine clearance is the best
clinical surrogate of renal function. However despite its simplicity and practical applicability it is under-used either at the bedside of the patient or in clinical research.
OBJECTIVES. Evaluation of the diagnostic value of urinary biochemistry in the identification of ARC in a population of adult critical ill patients.
METHODS. Retrospective analysis of all the urine samples of the patients admitted to the
ICU in 2012, in a multipurpose unit at a tertiary university hospital. Urine samples with
contemporaneous serum creatinine C 1.2 mg/mL were excluded. ARC was defined as 8-hours
renal clearance of creatinine (8 h-CLCR) [ 130 and renal dysfunction as 8 h-CLCR \ 60 ml/
min/1.73 m2. Three classes of patients were defined according to renal function (\60, 60-130,
[130 ml/min/1.73 m2). Discrimination of different associations between 3 markers (urinary
creatinine, BUN and age) was studied. The cut-offs were decided based on the Yuden criteria.
RESULTS. We analyzed 4271 urine sample from 477 patients. ARC was identified in 1409
samples (33 %) and renal dysfunction in 854 (20 %). Significant differences were found within
3 classes of renal function respecting: age, serum creatinine (Cs), BUN, urinary creatinine (Cu),
urea, sodium and potassium concentrations and urinary output (p \ 0.01 for all variables). The
best balanced diagnostic value of ARC was attributed to the combination of Cu [ 45 mg/mL,
and age \ 65y, whose showed a sensibility of 60 %, specificity of 88 %, a negative predictive
value of 82 %, an accuracy of 78 % and a likelihood ratio for a positive result of 5. The addition
of BUN \ 20 mg/mL increased the specificity to 95 % (table).
2
3
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ROLE OF AKI BIOMARKERS TO PREDICT AKI EARLY AND POTENTIAL TO
MODIFY CLINICIANS’ PRACTICE
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BACKGROUND. We recently reported a multi-centre study (Sapphire) where a biomarker
combination of tissue inhibitor of metalloproteinase - 2 (TIMP-2) and insulin-like growth
factor binding protein 7 (IGFBP7) were validated for risk stratification for acute kidney
injury (AKI).1 Subsequently we derived and validated a high sensitivity cutoff of 0.3 (ng/
ml)2/1000 (the product of TIMP2 • IGFBP7) and showed that the biomarkers elevate 24 h
prior to serum creatinine (sCr).2, 3.
We now examine the use of potentially nephrotoxic medications within the window between
a positive biomarker test and biochemical diagnosis of AKI II or III to explore opportunities
to reduce the risk of AKI as recommended by the Kidney Disease Improving Global
Outcomes (KDIGO) AKI working group.4
METHODS. We identified all potentially nephrotoxic drugs given to patients enrolled in
the Sapphire study1 and examined whether the biomarker test could have enabled earlier
discontinuation. In a retrospective analysis, we identified all patients who received at least
one potentially nephrotoxic medication on the day they met the Sapphire endpoint (AKI
stage II or III as per KDIGO classification). We then determined the number of these
patients who had a positive biomarker test prior to AKI stage II/III.
RESULTS. Of 184 patients who developed AKI II/III, 109 (58 %) received one or more
potentially nephrotoxic drug on the day of AKI II/III. 97 (89 %) of these patients had a prior
positive biomarker test. (Figure 1) Furthermore, 64 (66 %) of the patients with a prior
positive biomarker test did not fulfil the creatinine criteria for AKI stage 1 or greater before
reaching the endpoint.

CONCLUSIONS. Nephrotoxic drug use is common in patients developing AKI. The use of
the TIMP-2IGFBP7 test could have identified many of these patients earlier than current
methods. Thus a significant opportunity exists to use the biomarker test to reduce ongoing
nephrotoxic drug administration.
FUNDING. Astute Medical
REFERENCES. 1. Kashani K et al. Discovery and validation of cell cycle arrest biomarkers in human acute kidney injury. Crit Care 2013;17(1):R25. 2. Bihorac A et al.
Validation of cell-cycle arrest biomarkers for acute kidney injury: using clinical adjudication. Am J Resp Crit Care Med 2014;189(8):932-939. 3. Ostermann M et al. Urine
TIMP2 9 IGFBP7 increases 24 h before severe AKI. Crit Care 2014;18(Suppl 1):P380. 4.
Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney Injury Work Group:
KDIGO Clinical Practice Guideline for Acute Kidney Injury. Kidney International Suppl
2012;2: 1-138
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A CLINICAL SCORE TO PREDICT MORTALITY IN SEPTIC AKI REQUIRING
CONTINUOUS RENAL REPLACEMENT THERAPY: THE HELENICC SCORE
R. Passos1,2, F. Dutra2, P. Batista1, E. Macedo3, L. Correia1, M. Dutra2
1

Fig. 1
CONCLUSIONS. ARC and renal dysfunction are two frequent occurrences in critically ill
patients with normal Cs. The combination of Cu [ 45 mg/mL, and age \65y allows the
identification of patients with ARC with significant accuracy (78 %) and specificity (88 %).
This simple method can be a useful tool to screen patients with ARC in ICUs where the
measurement of CLCR is still not established.
URINARY
CRT [ 45
mg/dL

URINARY
CRT [ 45 and
AGE \ 65y

URINARY CRT [ 45,
AGE \ 65 and
BUN \ 20 mg/dL

SENSIBILITY %

78

60

38

ESPECIFICITY %

69

88

95

POSITIVE PREDICTIVE VALUE

55

71

78

NEGATIVE PREDICTIVE VALUE

85

82

76

ACCURACY

71

78

76

POSITIVE LIKELIHOOD RATIO

2.4

5

7.6

NEGATIVE LIKELIHOOD RATIO

0.36

0.45

0.65
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Hospital Sao Rafael, Salvador, Brazil, 2Hospital Portugues, Salvador, Brazil, 3Universidade
de São Paulo, Sao Paulo, Brazil
INTRODUCTION. This study aimed to identify independent predictors of mortality in
critical patients with septic acute kidney injury (AKI) who required dialysis. We created a
risk score for assessing the probability of death in 7 days after the onset of dialysis therapy.
METHODS. One hundred eighty-six septic AKI patients undergoing continuous renal
replacement therapy (CRRT) were included in the study. Study patients were at three
different intensive care units at a Brazilian tertiary hospital.
RESULTS. The 7-day mortality rate was 45 %. Among 26 clinical and laboratory characteristics assessed at the day of initiation of CRRT, five remained independently associated
with mortality after multivariate adjustment: norepinephrine use [0.3 mcg/kg/min, liver
failure, clinical condition, lactate level, and pre-dialysis creatinine level. Logistic regression
showed a relevant C-statistic of 0.82 (95 % CI = 0.76-0.88) and good calibration (c2 = 4.3;
p = 0.83). Scoring systems, including APACHE II, SAPS3, and SOFA, showed relatively
poor discriminative ability for mortality (receiver operating characteristic curve [ROC], 0.5;
95 % CI = 0.48-0.66, p = 0.10; ROC, 0.48, 95 % CI = 0.40-0.57, p = 0.08; ROC, 0.58,
95 % CI = 0.49-0.66, p = 0,58 respectively).
CONCLUSIONS. We developed a regression model predicting 7-day mortality using data
collected from patients with septic AKI requiring CRRT. The HEpatic failure, LactatE,
NorepInephrine, Clinical condition, and Creatinine (HELENICC) score outperformed tested
generic models.
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USE OF BIOMARKERS ASSOCIATED WITH CELL CYCLE ARREST AIDS IN
THE PREDICTION OF LONG TERM OUTCOME AFTER ACUTE KIDNEY
INJURY
L. Forni1, M. Ostermann2, K. Kashani3, M. Joannidis4, A. Shaw5, L. Chawla6, J. Kellum7,
on behalf of all Sapphire Investigators
1

Western Sussex Hospital, Worthing, United Kingdom, 2King’s College London, Guy’s &
St Thomas Hospital, Critical Care, London, United Kingdom, 3Mayo Clinic, Rochester,
United States, 4University Hospital Innsbruck, Innsbruck, Austria, 5Vanderbilt University
Hospital, Nashville, United States, 6George Washington University Medical Center,
Washington, United States, 7University of Pittsburgh, Pittsburgh, United States
BACKGROUND. In a recent multi-centre study (Sapphire), a biomarker combination of
tissue inhibitor of metalloproteinase - 2 (TIMP-2) and insulin-like growth factor binding
protein 7 (IGFBP7) were discovered and validated for risk stratification for acute kidney
injury (AKI).1 Subsequently we derived and validated a high sensitivity cutoff of 0.3 (ng/
ml)2/1000.2 The aim of this analysis was to determine whether the biomarkers add prognostic value when combined with conventional indices of AKI.
METHODS. 692 patients enrolled in the Sapphire study and followed up to 9 months were
examined retrospectively. Data was stratified according to biomarker positivity on first
sample as well as KDIGO classification of AKI stage I by either urine output, serum
creatinine or both within 24 h of admission. End point was death or dialysis prior to
9 months.
RESULTS. Of 692 patients who were followed up for 9 months, 30 % were negative for all
3 criteria and served as the reference group. In patients who were biomarker positive and
urine output positive the hazard ratio (HR) for the endpoint was 2.1 (95 % CI: 1.4 - 3.3)
compared to 2.0 (95 % CI: 1.2 - 3.4) for creatinine criteria and biomarker positivity. These
results were similar to patients with positive urine and creatinine criteria but a negative
biomarker test HR: 2.3 (95 % CI: 1.1 - 4.5). 7 % of patients were positive for all 3 criteria
resulting in a HR for death or dialysis at 9 months of 3.4 (95 % CI: 2.2 - 5.4). Thus any two
criteria for AKI results in a doubling of the HR and all three lead to a more than 3-fold
increase (Figure 1).

CONCLUSIONS. TIMP-2IGFBP7 biomarker positivity together with serum and urine
output criteria was superior in predicting dialysis or death at 9 months compared to using
creatinine and/or urine output criteria alone. Thus the addition of biomarkers to conventional indices of AKI provides valuable information about patient status and prognosis.
FUNDING. Astute Medical
REFERENCES. 1. Kashani K et al. Discovery and validation of cell cycle arrest biomarkers in human acute kidney injury. Crit Care 2013;17(1):R25. 2. Bihorac A et al.
Validation of cell-cycle arrest biomarkers for acute kidney injury: using clinical adjudication. Am J Resp Crit Care Med 2014;189(8):932-939

Neutrophil gelatinase-associated lipocalin NGAL level changed significantly within the
same group between the time of admission and after 12 h of treatment, in the crystalloid
group, median NGAL level increased from 189(10-1800) ng/ml to 398.5(55-1900) ng/ml
(p \ .001), and in the colloid group it increased significantly from admission 190 (30-400)
ng/ml till 12 h after treatment, 210(50-1020) ng/ml (p \ .001).
Similar to urea and creatinine in both groups, the median NGAL level did not reach a
statistically significant change between both groups on admission and after treatment by
12 h, 10 patients out of 26(38.5 %) included in the crystalloid group need for CRRT and out
of 30 patients included in the colloid group, CRRT was needed in 13 patients (43,3 %) but
the need for CRRT did not reach a statistically significant difference p = .712. acute renal
failure (ARF) in this study developed in 14 patients in the crystalloid group (53.8. %) and in
19 patients (63,3 %) in the colloid group, with no statistically significant difference between
both studied groups p = .472. The mortality rate was 63.4 % in the crystalloid group
compared to 73.3 % in the colloid group with no Statistically significant difference
p = .519.
CNCLUSION. Colloid as HES 130/0.4 did not differ from crystalloid as ringer lactate
regarding the incidence of development of acute renal failure, need for CRRT, and the
28 days mortality rate.
KEYWORDS. Colloid, acute renal failure, NGAL
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EARLY DETECTION OF NGAL IN PLASMA AND URINE TO ASSESS ACUTE
RENAL FAILURE IN PATIENTS AFTER CARDIAC SURGERY
M.E. Mendoza Ruano1, P.M. Ravelo Hernandez1, T. Rodriguez Gonzalez2, J.J. Diaz Diaz1,
P. Saavedra3, S. Ruiz Santana1
1
Doctor Negrin University Hospital of Gran Canaria, Intensive Care Unit, Las Palmas de
Gran Canaria, Spain, 2Doctor Negrin University Hospital of Gran Canaria, Laboratory and
Clinical Analysis Department, Las Palmas de Gran Canaria, Spain, 3University of Las
Palmas de Gran Canaria, Mathematics Department, Las Palmas de Gran Canaria, Spain
INTRODUCTION. Acute Renal Failure (ARF) is an important cause of morbidity and
mortality in critically ill patients. Neutrophil gelatinase associated lipocalin (NGAL) emerge
as a new biomarker of renal function and it seems it may be used for early diagnosis of ARF.
OBJECTIVE. To evaluate urine and plasma NGAL as early biomarkers for renal
impairment detection in patients undergoing cardiac surgery.
METHODS. Prospective, observational study in post-surgical cardiac patients, without
previous renal disease, from March 2012 to November 2013. Patients who were reoperated
within the first 12 h after surgery were excluded from the study. Determinations of NGAL
were performed in all patients in urine and plasma at 0, 2, 6 and 12 h after ICU admission.
Simultaneously, plasma creatinine determinations were also performed. NGAL determinations were summarized at theirs maximum values. The gold standard for acute renal failure
was considered creatinine determinations obtained at the same hours. We define ARF equal
or more than I, in base of RIFLE criteria.
In each of the study groups, categorical variables were summarized as frequencies and
percentages and the numerical variables were summarized in means and standard deviations
or medians and interquartile ranges depending if they gave or not, assumptions of normality.
Percentages were compared, as appropriate, with the test of Chi square or Fisher’s exact test,
means with the t-test and medians with the Wilcoxon test for independent groups. For each
period and marker a ROC analysis was performed. The discriminant value of the corresponding marker was assessed using the area under the ROC curve.
RESULTS. Table 1 summarizes the study variables in studied groups defined by the presence or absence of acute renal failure. Variables were similar in both groups. The
maximum values of NGAL in urine and plasma were significantly higher in those patients
with renal failure compared to patients without renal failure (p \ 0.001 and p \ 0.046,
respectively). The area under the ROC curve (95 % CI) for the maximum urine NGAL value
was 0.711 (0.592, 0.829), with an optimal cut-off of 42.3 ng/ml, sensitivity was 80 % and
specificity 57.1 %. For maximum plasma NGAL, the area under the ROC curve (95 % CI)
was 0.672 (0.529, 0.815) with an optimal cut-off of 244 ng/ml, sensitivity was 68.2 % and
specificity in 67.2 %.

0382
COLLOID VERSUS CRYSTALLOID IN SEPTIC NEUTROPENIC PATIENTS
USING SERUM NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN
(NGAL) AS AN EARLY MARKER OF ACUTE RENAL FAILURE
T.M. Zytoun1, A.A. Mahrous1, M.M. Megahed1, M.M. Elsammk2
University of Alexandria, Critical Care, Alexandria, Egypt, 2King Fahd Jeddah Hospital,
Clinical Pathology, Gedda, Saudi Arabia
BACKGROUND. Acute kidney injury (AKI) is an important event in critically ill patients.
Searching for the ideal fluid which can be used in this critical condition is the target of this
study.
PATIENTS AND METHODS. This study included fifty-six febrile neutropenic patients
presented by severe sepsis and septic shock admitted to King Fahad Specialist HospitalDammam(KFSH-D) hospital, patients were randomly assigned to two groups: Group I:
included 26 patients (crystalloid group-Ringer Lactate), group II: included 30 patients
(colloid group- HES 130/0.4 (voluven), blood urea mlmol/l, serum creatinine mlmol/l, and
blood NGAL level ng/ml were measured on admission and after treatment by 12 h. The
primary end points were acute renal failure, the need for continuous renal replacement
therapy (CRRT), and 28 day mortality.
RESULTS. There was significant increaser in median creatinine level from admission to
12 h after treatment in both studied groups where it increased from 58 (21-200) mlmol/l to
106.5(49-780) mlmol/l (p \ .001) in the crystalloid group, and in the colloid group it
increased from 63.03(27.27) mlmol/l to 96.66(37.97) mlmol/l after 12 h (p \ .001),the
median creatinine level showed no statistically significant difference between both studied
groups both on admission p = .730, and also after 12 h of treatment where it was 106.5(49780) mlmol/l in first group compared to 90(44-210) mlmol/l in the second group p = .366.

1

Table 1
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CONCLUSIONS. pNGAL is useful, but not superior to standard biochemical markers, for
prediction of early AKI in patients who received major or ultra-major non-cardiac surgery
that required ICU care.

Cardiac crisis: 0395–0398
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FIBRINOLYSIS AS TREATMENT OF PULMONARY THROMBOEMBOLISM
IN OUR ICU: COMPLICATIONS, ECHOCARDIOGRAPHIC EVOLUTION
AND QUALITY OF LIFE AFTER DISCHARGE
E. Portugal Rodrı́guez1, M. Del Valle Ortiz1, O. Badallo Orévalo1, M.E. Martı́nez Barrio1,
S.A. Ossa Echeverri1, A. Berrazueta Sánchez de Vega1, M. Gero Escapa1, M. Montero
Baladı́a1, S. Puerto Corrales1, J.M. Ayuela Azcárate1
1
Hospital Universitario de Burgos, Burgos, Spain
INTRODUCTION. Massive pulmonary embolism (PE) is a cardiovascular emergency with
high risk of intrahospital death at admission. Early diagnosis is necessary, since immediate
treatment is effective. Fibrinolysis resolves the obstruction and has beneficial effects on
hemodynamics.
OBJECTIVES: The aim is to describe the characteristics and management of patients with
PE admitted to ICU. The second aim is to analyze the evolution of echocardiographic (TTE)
parameters, treatment, complications and quality of life after hospital discharge of patients
who underwent fibrinolysis.
METHODS. We performed a descriptive, observational study of patients with PE admitted to
our general ICU (in a tertiary hospital) from 1/10/10 to 8/8/13. Variables: risk factors, type of
PE, treatment, right cavities dilatation (RDC), TAPSE \ 15 mm, tricuspid regurgitation (TR)
and pulmonary hypertension (PHT). Complications such as minor haemorrhage (mh) [no need
of therapeutic approach] or major haemorrhage (MH)[intracranial bleeding, hemoglobine drop
[3 mg/dl or need of transfusion]. Clinical situation after 6-12 months from discharge: good
standing (normal life), limited quality of life (dyspnea during exercise/partially dependent); or
poor quality of life (dyspnea at rest/totally dependent). Need of 02 at home.
RESULTS. A total of 57 patients (50,9 %male) were analyzed. Their average age was 68.14
(±14.47). The risk factors were deep venous thrombosis (DVT) 43.9 %, previous PE 5,3 %,
inmobilization 29.8 %, neoplasia 15.8 %, oral contraceptive 10,6 %, smoking 15,8. AngioTC
imagenes showed massive PE in 89.4 %. Underwent fibrinolytic therapy 75,4 % of all patients.
After resuscitated cardiac arrest 15,8 % underwent fibrinolysis. In 7 % of the cases a filter was
placed in the cave vein and 24.6 % required mechanical ventilation. ETT pre-fibrinolysis: RDC
95,3 %, TAPSE \ 15 mm 30,2 %, TR 79,1 % and PHT 58,1 % (being severe in 37,2 %).
Comparing ETT values at admission and discharge when available the results were: 85,2 %
RDC and 100 % TAPSE recovered to normal values. PHT disappeared in 29,4 % and severe
pulmonary hypertension persisted in 35,29 % (not statistically significant). A total of 69,8 %
had no complications after fibrinolysis, 11,6 % and 18,6 % had mh or MH. The intraICU
mortality was 14 %. From hospital discharge 53,8 % has good clinical condition, 38,46 %
limited and 7,69 % poor quality of life. 14 % of patients required home 02.
CONCLUSIONS. Fibrinolysis is the first choice treatment for patients with PE admitted to
ICU with good results and admissible complications. Parameters of right ventricular dysfunction mostly recover after fibrinolytic therapy. Some degree of HTP at discharge is
maintained, although quality of life at 6-12 m is favorable.
REFERENCES. Guidelines of the European Society of Cardiology: diagnosis and management of pulmonary embolism 2008. Pulmonary Embolism. Clinical Cardiology 2013;
Fibrinolysis for patients with intermediate -Risk Pulmonary Embolism. NEJM 2014.
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SAFETY OF NITRATES IN PATIENTS PRESENTING IN ACUTE PULMONARY
EDEMA WITH CONCOMITANT MODERATE OR SEVERE AORTIC STENOSIS:
A RETROSPECTIVE COHORT STUDY
D. Claveau1,2, A. Piha-Gossack3, S.N. Friedland4, J. Afilalo5, L. Rudski6
Fig. 2
CONCLUSIONS. Both NGAL in urine and plasma were found to be early biomarkers of
acute renal failure in ICU patients after cardiac surgery. Urinary discriminating power
turned out to be superior to plasma.
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PREDICTIVE VALUE OF PLASMA NEUTROPHIL GELATINASE-ASSOCIATED
LIPOCALIN AND STANDARD BIOCHEMICAL MARKERS FOR ACUTE
KIDNEY INJURY AFTER MAJOR NON-CARDIAC SURGERY IN ICU
H.P. Shum1, N.Y.W. Leung1, K.C. Chan1, L.L. Chang1, O.Y. Tam1, A.M.C. Kwan1,
W.W. Yan1
1

Pamela Youde Nethersole Eastern Hospital, Department of Intensive Care, Hong Kong,
Hong Kong, China
INTRODUCTION. Acute kidney injury (AKI) occurs in around 1 % of non-cardiac surgical patients. Neutrophil gelatinase-associated lipocalin (NGAL) was found to be a
sensitive and specific biomarker for AKI after cardiac surgery. However, its performance in
non-cardiac surgical patients has not been well studied.
OBJECTIVES. This study investigates the predictive value of plasma NGAL (pNGAL)
and other standard biochemical markers for early detection of AKI in patients who were
admitted to intensive care unit (ICU) after major or ultra-major non-cardiac surgery.
METHODS. A total of 151 patients were recruited. Serial blood samples at time 0 h and
6 h post ICU admission were collected and analyzed. The primary outcome was occurrence
of AKI within 48 h of ICU admission defined using the creatinine and urine output criteria
of the RIFLE (Risk-Injury-Failure-Loss-End stage renal disease) classification.
RESULTS. A total of 40 (26 %) patients developed AKI within 48 h of ICU admission.
Among them, 17, 13, and 10 had a worst RIFLE class of Risk, Injury, and Failure
respectively. pNGAL at 0 h and 6 h from ICU admission were significantly related to AKI
severity. The areas under receiver operating characteristic curves (AUROC) for pNGAL
increased with AKI severity (RIFLE Risk: Injury: Failure AUROC = 0.519: 0.638: 0.821 at
0 h and = 0.489: 0.710: 0.851 at 6 h respectively). It was highly predictive of the
requirement of renal replacement therapy (0.880 at 0 h & 0.837 at 6 h respectively).
Focused on prediction of AKI with RIFLE class of Injury or more, the AUROC for pNGAL
at 0 and 6 h (0.737 and 0.796) were similar to several standard biochemical markers (6 h
creatinine, 0 and 6 h albumin with AUROC ranged from 0.732-0.780).
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INTRODUCTION. Use of nitrates is considered contraindicated in severe aortic stenosis
(AS) despite lack of scientific evidence to this effect.
OBJECTIVES. To evaluate the safety of nitrates in patients presenting with acute pulmonary edema and concomitant moderate or severe AS.
METHODS. A retrospective cohort study was conducted at two Canadian hospitals.
Patients admitted with congestive heart failure who received intravenous or sublingual
nitroglycerin from 2008 to 2013 were identified. Aortic stenosis presence and severity were
defined based on to the American College of Cardiology and American Heart Association
guidelines.1 Sixty-five patients with severe AS presenting with pulmonary edema were
found to have received nitroglycerin. They were matched to an equal number of patients
with moderate AS and patients without AS. Both the group withsevere and moderate AS
were independently compared to the group without AS. The primary outcome was clinically
relevant hypotension, defined as hypotension leading to any of the following predefined
events: nitroglycerin discontinuation, intravenous fluid bolus, vasopressor use or cardiac
arrest. The main secondary outcome was the occurrence of sustained hypotension, defined as
a systolic blood pressure below 90 mmHg lasting 30 min or more. Factors predicting
clinically relevant hypotension were evaluated.
RESULTS. We included 195 patients equally divided between the three groups. There was no
association between AS status and clinically relevant hypotension with an adjusted OR of 0.97
(95 % CI 0.40-2.37) and 0.99 (95 % CI 0.41-2.41) for moderate and severe AS, respectively.
There was a trend towards more sustained hypotension in the group with severe AS with an
adjusted OR of 2.34 (95 % CI 0.91-6.01). Using multiple logistic regression with model
selection, factors more predictive of clinically relevant hypotension were female sex, lower
initial systolic blood pressure, higher furosemide dose and use of noninvasive ventilation.
CONCLUSIONS. Moderate and severe AS is not associated with more clinically relevant
hypotension when using nitroglycerin for acute pulmonary edema. Severe AS may be
associated with more sustained hypotension but not requiring increased intervention.
REFERENCE(S). 1. Bonow RO, Carabello BA, Chatterjee K, et al. 2008 Focused Update
Incorporated Into the ACC/AHA 2006 Guidelines for the Management of Patients With
Valvular Heart Disease. Journal of the American College of Cardiology. 2008;52(13)
GRANT ACKNOWLEDGMENT. McGill Emergency Medicine Program
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LOWER ADMISSION END-TIDAL CARBON DIOXIDE PREDICTS MORTALITY
IN PATIENTS WITH CARDIOGENIC SHOCK
A. Markota1, E. Hajdinjak2, A. Sinkovič1
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INTRODUCTION. CO2 is a product of aerobic metabolism. It is carried by the venous
circulation from peripheral tissues to the lungs, where it diffuses from pulmonary capillaries
into the alveoli and can be measured as end-tidal CO2. CO2 reflects cardiac output. Cardiogenic shock is characterized by low cardiac output and insufficient delivery of oxygen to
peripheral tissues. If supply of oxygen is insufficient, then production of CO2 is decreased as
well. Numerous factors can influence end-tidal CO2 levels. However, in intubated patients
the measurement is simple, minimal additional intervention is needed and is performed
routinely in critical care setting. Consistently low end-tidal CO2 levels predict poor outcome
in cardiac arrest patients [1]. The role of end-tidal CO2 in patients with cardiogenic shock
has not been studied.
OBJECTIVES. The aim of this study was to analyze first measured etCO2 after admission
to intensive care unit and mortality of patients with cardiogenic shock. We hypothesized that
patients with lower etCO2 would have higher mortality because of decreased CO2 production in more severely hypoperfused and hence shocked patients.
METHODS. We retrospectively included 17 adult patients with acute myocardial infarction
and cardiogenic shock treated in years 2009-2011. Inclusion criteria were end-tidal CO2
levels recorded on admission, ST-elevation acute myocardial infarction and cardiogenic
shock. Only intubated patients were included. The patients were treated in a 12-bed medical
intensive care unit with 24/7 percutaneous coronary intervention capability.
RESULTS. Ten patients (59 %) died. We observed nonsignificant differences between
nonsurvivors and survivors in gender (60 % males vs. 57 % males, p = 1), APACHE II
score (29.40 ± 5.27 vs. 27.86 ± 3.44, p = 0.51), rates of cardiopulmonary resuscitation
(no CPR in 80 % vs. 71 %, p = 1), admission lactate levels (4.68 ± 1.78 mmol/l vs.
4.08 ± 1.23, p = 0.45), admission pH (7.19 ± 0.08 mmol/l vs. 7.23. ± 0.07 mmol/l,
p = 0.26), use of vasopressors (90 % vs. 86 %, p = 1) and inotropes (60 % vs. 86 %,
p = 0.34). A significant difference between nonsurvivors and survivors was observed in
admission end-tidal CO2 (5.18 ± 1.27 kPa vs. 6.33 ± 0.92 kPa, p = 0.0477) and age
(71.6 ± 7.3 years vs. 60.3 ± 14.4 years, p = 0.049).
CONCLUSIONS. This small, retrospective study revealed that end-tidal CO2 monitoring
could be of use as predictor of mortality in patients with acute myocardial infarction and
cardiogenic shock. Future research is warranted because of simplicity and minimally
invasive nature of end-tidal CO2 monitoring.
REFERENCE(S). 1. Kheng CP, Rahman NH. The use of end-tidal carbon dioxide monitoring in patients with hypotension in the emergency department. Int J Emerg Med.
2012;5:31.
2
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RELATION BETWEEN LEFT VENTRICULAR ASSIST DEVICE FLOW AND
RECOVERY FROM ORGAN DYSFUNCTION AFTER CONTINUOUS FLOW
VENTRICULAR ASSIST DEVICE IMPLANTATION
Y. Enokidani1, M. Uji2, A. Uchiyama2, Y. Fujino2
Osaka General Medical Center, Dept of Anesthesiology, Osaka, Japan, 2Graduate School of
Medicine, Osaka University, Dept of Anesthesiology and Intensive Care Medicine, Osaka,
Japan
INTRODUCTION. In our hospital, patients with chronic heart failure resistant to medication or acute heart failure deteriorating rapidly have been implanted ventricular assist
device (VAD). Previous studies reported that VAD implantation improved organ perfusion
and therefore organ function. However, few previous studies referred to the relation between
VAD flow and the extent of recovery. Although pulsatile VADs were implanted in most of
the patients in those studies, continuous flow VAD is now the most popular type.
OBJECTIVES. To assess whether there is a certain relation between postoperative VAD
flow and recovery from organ dysfunction in patients implanted continuous flow VAD.
METHODS. This study included all patients who underwent continuous flow VAD
implantation and admitted ICU postoperatively from January 2011 to December 2012 at
Osaka University Hospital. We collected data from medical record retrospectively, which
included left VAD (LVAD) flow (L/min, on and 72 h after ICU admission), serum bilirubin
and creatinine (mg/dL, just and one week after VAD implantation, respectively), and
patients’ height and weight. We calculated LVAD flow index (L/min/m2), which meant
LVAD flow divided by body surface area.
RESULTS. Of 30 patients matching inclusion criteria, 14 had shock before VAD
implantation. Overall median LVAD flow index was 2.46, and median flow indexes in shock
and non-shock groups were 2.58 and 2.29, respectively. In shock group, correlation coefficients between LVAD flow index and bilirubin and creatinine values were -0.17879
(p = 0.5408) and -0.16447 (p = 0.5742) one week after VAD implantation, respectively.
There was no correlation between LVAD flow and laboratory test values of the liver and
kidney. In non-shock group, similarly, correlation coefficients between LVAD flow index
and bilirubin and creatinine values were 0.00532 (p = 0.9844) and -0.03852 (p = 0.8874)
one week after VAD implantation, respectively, and there showed no correlation between
LVAD flow and laboratory test values.
CONCLUSIONS. There is no specific relation between LVAD flow and recovery from
organ dysfunction after continuous flow VAD implantation. Cardiac output from native
heart might have influenced on our results.
REFERENCE(S). 1. J Heart Lung Transplant 2011;30:182-7. 2. Ann Thorac Surg
2009;87:1072-8. 3. Ann Thorac Surg 2006;81:1745-51. 4. J Artif Organs 2005;8:28-33. 5.
J Artif Organs 2006;9:209-13. 6. Circ J 2012;76:1631-8
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INTRODUCTION. Although early physical and occupational therapy (PT/OT) following
critical illness results in better functional outcomes at hospital discharge1), its efficacy for
post-cardiac arrest syndrome (PCAS) is unclear. From January 1, 2012, we introduced an
early multidisciplinary rehabilitation program including doctors, therapists, and nurses for
PCAS survivors.
OBJECTIVES. This study aimed to identify whether this early rehabilitation program was
effective for PCAS survivors
METHODS. We performed a retrospective cohort study of PCAS survivors treated with
therapeutic hypothermia after an out of hospital cardiac arrest in our hospital from January
1, 2010 to December 31, 2013. Patients were excluded if they died during hospitalization, if
the cause of cardiac arrest was non-cardiac in origin, and if they were 16 years of age or
younger. Clinical outcomes were assessed at 30 days after admission using the Pittsburgh
cerebral performance category (CPC). We defined good neurological prognosis as CPC 1-2
and an unfavorable prognosis as CPC 3-4. We defined two groups: those treated before the
program was implemented were a standard rehabilitation group (SR group) and those treated
after the program was implemented were defined as an early rehabilitation group (ER
group). Thereafter, we compared time to onset of rehabilitation, length of intensive care unit
(ICU) stay, ventilator-free days (VFD), and neurological prognosis. We used the Mann–
Whitney U test for continuous variables and the Chi square test for qualitative variables.
RESULTS. In total, 320 patients were resuscitated and admitted to our ICU; 268 were
excluded, and the final study sample comprised 52 patients (SR group: 30, ER group: 22).
The ER group had a shorter average time to onset of rehabilitation than the SR group
(9.5 days, versus 6.9 days; P \ 0.05). The probability of good neurological prognosis at
30 days after admission was higher in the ER group than in the SR group (56.7 %, versus
90.9 %; P \ 0.05). No differences existed for VFD and length of ICU stay.
CONCLUSIONS. Early rehabilitation in PCAS may improve the probability of good
neurological prognosis at 30 days after admission. Further large-scale prospective analysis
of early rehabilitation in PCAS is expected.
REFERENCE(S). 1) William DS, et al. Lancet 2009; 373: 1874-82.
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THE PREDICTIVE OUTCOME OF PROCALCITONIN ON NEUROLOGICAL
OUTCOME AFTER CARDIAC ARREST IS NOT INFLUENCED BY THE USE
OF ANTIBIOTICS DURING SELECTIVE DECONTAMINATION OF THE
DIGESTIVE TRACT
W. de Ruijter1, F.L. Veldhuis1,2, M.L. Honing3
1

Medisch Centrum Alkmaar, Intensive Care Unit, Alkmaar, Netherlands, 2VU University
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INTRODUCTION. Selective decontamination of the digestive tract (SDD) is an antibiotic
strategy aimed to reduce the incidence of Ventilator Associated Pneumonia, and improve
morbidity and mortality of critically ill patients.(1) The inflammation parameter Procalcitonin (PCT) has been shown to predict neurological outcome after cardiac arrest. (2) We
investigated whether procalcitonin levels are influenced by SDD, and interfere with its
predictive value for neurological outcome after cardiac arrest.
OBJECTIVES. Verifying that the use of SDD has no effect on PCT levels.
METHODS. A prospective observational study in patients after successful CPR who
received therapeutic hypothermia, with or without treatment with antibiotics according to
the SDD protocol. (1) Serum PCT levels were determined every 8 h until 72 h. The two
groups were compared for PCT levels, and analysed for post-hypothermic fever, occurrence
of pneumonia, and the Glasgow Coma Scale after 72 h. Results are mentioned as
mean ± SD.
RESULTS. We included 35 patients (15 SDD- vs. 20 SDD+) for analysis. Mean PCT
levels in both groups were not significantly different. Maximum PCT levels are reached
between 24 and 48 h, max. mean PCT level amounted to 4,89 ± 11,3 at t = 32 h. In the
SDD + group, fever occurred less frequently (p = 0,006), 13 patients with fever in the
SDD- group vs. 8 in the SDD+ group. Three patients developed pneumonia, all in SDD-.
Patients with pneumonia had similar PCT-levels compared to patients without pneumonia.
Patients with a GCS of 5 or lower at 72 h after admission, had significantly higher PCTlevels at 8, 16, 24, 32 and 40 h. Here, treatment with or without SDD also made no
difference.
CONCLUSIONS. PCT levels were not influenced by the administration of antibiotics
during SDD. However, SDD decreases fever in post-cardiac arrest patients, indicating that
translocation of bacteria from the digestive tract or the anti-inflammatory properties of SDD
may play a role in developing post-hypothermic fever. In the study period of 72 h, serum
PCT-levels are not reliable as a predictor for post-hypothermic fever and infection in
patients after CPR. Elevated PCT-levels after cardiac arrest are associated with low GCS
after 72 h. PCT-levels are thought to be influenced by the presence and the severity of postcardiac arrest syndrome (PCAS), and ischemia/reperfusion damage to the central nervous
system as a part of this syndrome. (1) Further research is needed to determine the reliability
of PCT as a biomarker for the severity of PCAS or (neurological) outcome and possible
clinical implications.
REFERENCE(S). 1. De Smet AM, N Engl J Med. 2009 Jan 1;360(1):20-31. 2. Engel H,
Resuscitation. 2013 Jun;84(6):776-81
GRANT ACKNOWLEDGMENT. Foreest Medical School, Medical Centre Alkmaar,
Alkmaar, the Netherlands.
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OBJECTIVES. The incidence of mechanical complications of ischemic cause does not
exceed 1 % of heart attacks. The aim of this study is to describe the clinical and epidemiological characteristics of post-infarction mechanical complications and to study the
relationship with the treatments received, type of stroke and its location.
MATERIALS AND METHODS. Prospective observational study in a medical-surgical
ICU of a 2nd level hospital with 17 beds for a period study of 24 months. Consecutive
patients with a mechanical complication of ischemic origin were included. The variables
analyzed were age, sex, cardiovascular risk factors, usual treatment, ischemic heart disease
and previous catheterization, reason for admission, infarct location, treatment received,
number and type of stent, use extractor thrombus, TIMI flow back, echocardiography and
Swan- Ganz data, surgery and exitus. Data were analyzed using SPSS version 18.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
RESULTS. 11 patients were included, 63.6 % males. 45.5 % developed dysfunction of the
mitral valve apparatus, 27.3 % septal defect (CIV), and 27.3 % remaining cardiac rupture in
the context of ischemic heart disease. The average age in CIV was 69 years, all them were
admitted for STEMI and underwent catheterization implanting drug-eluting stents with
TIMI III flow, IIB - IIIA inhibitors and thrombus extractor was used. The average age at
valve dysfunction was 60 years, 80 % were admitted with STEMI and 100 % had more than
two vessels affected by coronary angiography, 40 % died. In cardiac rupture the median age
was 72 years, 100 % had electrocardiographic abnormalities in the anterior localitation and
all cardiac tamponade was observed in echocardiography, 66.6 % died.
CONCLUSIONS. CIV is more frequent in our series of patients diagnosed with STEMI,
stenting and use of extractor and ihibidores IIbIIIa thrombus. In valvular dysfunction prevails NSTEMI and have 2 or more coronary vessels affections. Heart failure is associated
with increased age and have higher mortality.

procedure and immediately following the interventions. Pain treatment applications were
recorded before one hour such implementations. Sixty-two patients were included in the
study. Wicoxon Signed Rank test was used for statistical analyses and p values of \ 0.05
were accepted as being statistically significant.
RESULTS. Mean age of the patients were 51.25 ± 18.05 years, most of them were (87.1 %)
male, and 74.2 % of the patients were undergone coronary by-pass grafting surgery. The
patients’ all invasive and noninvasive pain scores were increased after interventions statistically significant (p \ 0.05). The highest pain scores were recorded in endotracheal suctioning
before and after implementation (respectively 7.30 ± 1.04 and 8.80 ± 1.25). The patients’
systolic and diastolic blood pressure and pulse rate were increased after drain removal and
endotracheal aspiration interventions as statistically significant (p \ 0.05).
CONCLUSION. All patients’ pain scores and hemodynamic parameters were increased
after invasive and noninvasive interventions. It was suggested that individual pain assessment and proper pain treatment needed before such implementations.
KEYWORDS. Pain, hemodynamic parameters, invasive and noninvasive interventions,
cardiac surgery.
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OPTIMISING PAIN FREE FUNCTION FOLLOWING ELECTIVE
ENDOVASCULAR AND OPEN ABDOMINAL AORTIC ANEURYSM REPAIR:
A REVIEW OF PRACTICE AND OUTCOMES
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INTRODUCTION. Post-operative epidural use following Abdominal Aortic Aneurysm
(AAA) repair must, for each patient, balance adequate analgesia against benefits of early
mobilisation [1,2]. Though used intra-operatively for endovascular repair (EVAR), current
local trend is to terminate epidural infusions in recovery wherever possible, relying instead
upon intravenous or indeed oral analgesia.
OBJECTIVES. This study aims to audit current range of practice and correlate this against
pain scores within the immediate post-operative period. It further aims to identify ‘high-risk’
times for increased pain, to better target interventions and monitoring.
METHODS. A retrospective review was conducted of all elective AAA repairs – ‘EVAR’
and ‘open’ - over a four-month period within a regional vascular centre. Approval was
obtained from the hospital audit department. Anaesthetic records and critical care charts
were applied to an anonymised, pre-designed audit pro-forma. Data included epidural
technique, infusion type and timing, analogue pain scores (0-3; ‘mild’ to ‘severe’) for
48-hours post-operatively and additional analgesia requirements. Data were considered nonparametric. Analysis was conducted using STATA v12.1 (Texas, USA).
RESULTS. Twenty-seven patients were identified. Of 20 patients undergoing EVAR, 17
left theatre with an epidural in situ. Over 48-hours, average pain scores were rated ‘mild’ or
less where epidural infusions were terminated immediately post-operatively (mean 0.47;
median 0; range 0-1). These were non-significantly lower than those in whom infusions
continued (mean: 0.47 vs 0.77; p = 0.08). Maximal pain score was ‘2’ among all EVAR
patients and ‘3’ among ‘open’, though this never persisted to the subsequent measurement.
Among both EVAR (p = 0.014) and open (p \ 0.01) patients, pain scores were significantly higher during the second 24-hour period, compared to the first (fig 1). Higher scores
were also seen among patients admitted from theatres after 5 o’clock, compared to those
arriving before (0.17 vs 0.60; p = 0.017).

M. Sileli1, F. Ampatzidou1, S. Tsagkaropoulos2, A. Madesis2, T. Karaiskos2, A. Vlachou2,
A. Badour2, K. Diplaris2, G. Drossos2
1
General Hospital ‘G. Papanikolaou’, Cardiac Surgery ICU, Thessaloniki, Greece, 2General
Hospital ‘G. Papanikolaou’, Cardiothoracic Surgery, Thessaloniki, Greece
INTRODUCTION. Obesity is recognized as a major risk factor in the development of
cardiovascular diseases. There is increasing evidence concerning patients undergone coronary revascularization that higher BMI is related to a paradoxical decrease in mortality. The
effect of obesity paradox on postoperative morbidity and mortality after aortic valve surgery
remains to be clarified.
OBJECTIVES. Primary objective was to assess whereby obesity directly impacts on early
morbidity, hospital stay and 30-day mortality after isolated aortic valve surgery. Secondary
objective was to evaluate obesity subcategories as independent predictors of early postoperative morbidity.
METHODS. We conducted a retrospective study in 96 consecutive patients recovered in
ICU following aortic valve surgery between June 2012 and March 2014. Combined valve
surgery procedures and very lean patients (BMI \ 18.5 kg/m2) or those on renal dialysis
were excluded prior to the study. Patients were allocated to three groups based on the
preoperative Body Mass Index (BMI): normal weight (Group 1; BMI = 18.5-24.9 kg/m2,
n = 12), overweight (Group 2; BMI = 25-29.9 kg/m2, n = 44) and obese (Group 3;
BMI [ 30 kg/m2, n = 40). We further subdivided obese patients into two subcategories:
class I (BMI = 30-34.9 kg/m2, n = 25) and class II (BMI [ 34.9 kg/m2, n = 15). Early
morbidity was defined as prolonged mechanical ventilation ([48 h), pneumonia, re-intubation rate, acute kidney injury (AKI), atrial fibrillation (AF), MODS and deep sternal
infections. Furthermore, overall morbidity, length of stay (LOS) and 30-day mortality were
analyzed. Statistical analysis was carried out using Chi square and Student’s t-test. Predictive ability was assessed using regression analysis.
RESULTS. Early cumulative postoperative mortality was 2.1 % (2 of 96 patients). Patients
suffering from overweight or obesity did not demonstrate an overall statistically significant
increased complication rate compared to those with normal BMI. Furthermore, overweight
or obesity did not affect hospital stay or 30-day mortality (p = NS; primary goal). Further
analysis on obese subcategories (class I, class II) failed to reveal predictive ability concerning overall postoperative morbidity (HR 0.61, 95 % confidence interval -0.71 to 1.94,
p = 0.36; secondary goal).
CONCLUSIONS. Co-morbidities accompanying aortic valve disease may potentially
influence early outcomes. On the contrary, obesity does not have a negative impact on
morbidity and mortality. Our findings are in line with previous studies1. This study extends
knowledge that nor obesity or obesity subcategories prove to be predictive of worse early
postoperative outcomes. This neutral effect of obesity has to be further investigated.
REFERENCE(S). 1. Van Straten AH, Safari M, Ozdemir HI, Elenbaas TW, Hamad MA.
Does the body mass index predict mortality after isolated aortic valve replacement? J Heart
Valve Dis. 2013 Sep;22(5):608-14.
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Fig. 1 Average pain scores over 48-hours post-op
CONCLUSIONS. An individualised approach to analgesia is highly important. Within a
critical care environment, discontinuation of epidural infusions in selected EVAR patients postoperatively is not associated with development of significant pain. Close monitoring is required
to ensure early intervention when pain does develop however. Particular attention should be
paid to patients 24-hours post-operatively and those arriving from theatres ‘out-of-hours’.
REFERENCE(S). 1. Nishimori M, et al. Epidural pain relief versus systemic opioid-based
pain relief for abdominal aortic surgery. Cochrane Database. 2012;7:1-48. 2. Popping D,
et al. Impact of epidural analgesia on mortality and morbidity after surgery. Ann Surg.
2013;00:1-12
GRANT ACKNOWLEDGMENT. None declared.
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PAIN PERCEPTION OF INVASIVE AND NONINVASIVE INTERVENTIONS
IMPLEMENTED AFTER CARDIAC SURGERY IN INTENSIVE CARE UNIT
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AIM. To determine the effect of invasive and noninvasive interventions implemented in
intensive care unit to patients after cardiac surgery on the pain perception and hemodynamic
parameters.
MATERIAL AND METHOD. This study was a prospective, pre-post measured clinical
trial. Invasive and noninvasive interventions were determined as coughing, breathing
exercises, milking drains, mobilization, removing drain, and endoracheal aspiration.
Numerical Rating Scale was used for determining of pain perceptions immediately before
and after interventions. Blood pressure and heart rate (pulse) were also recorded prior to the

2

IMPACT OF EARLY POSTOPERATIVE ANEMIA ON OUTCOMES AFTER ON
PUMP CARDIAC SURGERY
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1
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INTRODUCTION. In various modern guidelines recommend lower threshold for blood
transfussion varies from 60 g/L to 80 g/L. Higher level of hemoglobin is recomended for
some populations, such ongoing bleeding, acute coronary syndrome or hemodynamic
instability.
OBJECTIVES. The aim of our study was to evaluate the imact of early postoperative
hemoglobin decrease on outcomes after coronary artery bypass grafting.
METHODS. A retrospective analysis of 179 consecutive patients was conducted in tertiary
referral university hospital. Postoperative transfusion threshold was defined as hemoglobin
level below 90 g/l. On admission to ICU after surgery 11,7 % of patients (n = 25) had a
reduction in hemoglobin level below 90 g/l. Postoperative outcomes, regarding STS derived
major complication incidence (postoperative acute renal failure requiring dialysis, postoperative neurologic deficit, postoperative AV block, postoperative mechanical circulatory
support, unplanned reoperation) was compared with higher postoperative hemoglobin
group C 90 g/l (n = 158, 88,3 %).
RESULTS. Both patient groups were homogenic comparing intraoperative parameters. We
did not find any statistically significant differences between both groups regarding surgery
duration, CPB time or intraoperative fluid balance. Analysis of postoperative variables showed
that patients with lower postoperative hemoglobin level were significantly more often subjected to postoperative complications in univariate analysis (11 (21,2 %) vs 11 (8,7 %)
p = 0.02). However multivariate analysis showed that early postoperative anemia was not an
independent predictor of complicated postoperative course (OR 1.9; CI = 0,6-6.5 p = 0,294).
While postoperative bleeding was independently associated with major complication development after on pump cardiac surgery (OR 0.99; CI = 0,9-1,0; p = 0,024).
CONCLUSIONS. The decision to transfuse should not be based only on hemoglobin level
but should incorporate individual patient characteristics and symptoms. Postoperative Hb
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decrease bellow the transfussion treashold of 90 g/l is not an independant predictor of
postoperative complications after elective cardiac surgery.
REFERENCE(S). 1. Wang JK, Klein HG. Red blood cell transfusion in the treatment and
management of anaemia: the search for the elusive transfusion trigger. Vox Sang 2010;
98:2. 2. Hamm CW, Bassand JP, Agewall S, et al. ESC Guidelines for the management of
acute coronary syndromes in patients presenting without persistent ST-segment elevation:
The Task Force for the management of acute coronary syndromes (ACS) in patients presenting without persistent ST-segment elevation of the European Society of Cardiology
(ESC). Eur Heart J 2011; 32:2999.
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DETERMINING THE RISK FACTORS FOR ACUTE KIDNEY INJURY IN HEART
SURGERY WITH CIRCULATION EXTRACORPOREAL (CEC) LONG

Surgery times in patients who needed intra-aortic balloon pump were 146 ± 81 and
90 ± 66 min for extracorporeal circulation and cross-clamp time, respectively. Intraoperative mortality rate was 4.7 % and reached 40.2 % 30 days after admission. Patients who
were implanted an intra-aortic balloon pump showed eight-times higher mortality rate than
patients who needed no intra-aortic balloon pump during or after surgery (40.2 % vs 8.4 %,
p = 0.0001. OR 8.1, IC 95 % (6.4-10.3)). Besides, higher mortality rate was observed as the
intra-aortic balloon pump implementation was delayed (29.6 % if implanted pre-surgery,
44.2 % during surgery, and 54.4 % in ICU post-surgery).
Average ICU stay was 9 ±22 days, and hospital was 21 ±28 days. Intra-aortic balloon
pump patients had a longer ICU stay (9 ±22 days vs. 5 ±10 days, p = 0.002), but no
differences were observed in hospital stay (21 ± 28 vs 20 ± 24 days, p = 0.054).
CONCLUSIONS. Intra-aortic balloon pump was needed in 4.5 % of cardiac surgery
patients with high Euroscore prognosis in this period. ICU stay was higher in patients who
required intra-aortic balloon pump; no differences were found in hospital stay.
Mortality rate was high (around 40 %) and increases as implant delays.
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Barra2, K.C. Trejo Garcia4, A. Casillas Ramirez2
1

Hospital Regional de Alta Especialidad Victoria (HRAEV), Intensive Care Unit, Victoria,
Mexico, 2Hospital Regional de Alta Especialidad Victoria (HRAEV), Victoria, Mexico,
Cardiologia, Centro Medico Siglo XXI IMSS, Terapia Postquirurgica, Mexico, Mexico,
4
Hospital Infantil de Tamaulipas, Anestesiologia, Victoria, Mexico
INTRODUCTION. Despite the enormous advances in the management of postoperative
care of heart surgery, renal complications secondary to prolonged cardiopulmonary bypass
(CPB) are presented in almost all patients. Acute renal injury (ARI) after cardiac surgery is
associated with increased mortality, increased incidence of complications, a longer stay in
the intensive care unit (ICU) and a significant increase in costs in health care.
OBJECTIVES. Identify risk factors for acute kidney injury in cardiac surgery associated
with cardiopulmonary bypass (CPB) long.
METHODS. The information was collected by researchers from the records of patients
scheduled for heart surgery open heart admitted to the Intensive Care Unit of the Regional
Hospital of Alta Specialty (HRAEV) and Siglo XXI Medical Center (IMSS) 01 January
2013 to December 1, 2013. Of the 450 files reviewed included 69 who had a time of over
120 min (CEC [ 120) extracorporeal circulation, general data of each patient, cardiovascular risk factors (CVRF) were recorded, the data of the variables were also recorded to
study and made a database for statistical tests using SPSS 16 program.
RESULTS. Analized 69 cases, age 53 ± 21 years, the 73 % of the study group belonged to
the male gender (n = 51) and 27 % female (n = 18), the 44 % were older adults analyzed,
comorbidities or CVRF who had more than 3 preoperative risk factors (62 %) and only had
2 or fewer risk factors (38 %). When stratified APACHE and EuroSCORE, we observed
11.55 ± 2.02 APACHE and 6.50 ± 1.25 EuroSCORE was performed at baseline PaO2/
FiO2 of Qx and admission to ICU, watching \ 65 years preQx 310 ± 37 mmHg in PostQx
226 ± 27 with p = \ 0.05, and [ 65 years in preQx 298 ± 27 mmHg and 219 ± 35 post
Qx with p = \ 0.05. Surgical bleeding 877 ± 78, hemodynamics TAM 86 ± 10 mmHg in
over 65 years vs 80 ± 8.7 mmHg (p = NS), 9.5 ± 1.8 PVC mmHg in over 65 years vs
14 ± 2.8 mmHg (p = NS), 3.1 ± GC 0.8 L/min in over 65 years vs 3.4 ± 1.1 L/min
(p = NS). The decline in GFR greater than 50 of baseline was 39 % and the association of
risk was measured, with: comorbidities ([ 3) OR 4, 40, hypoalbuminemia (\ 3.0gr/dL) OR
1.26, LVEF (\ 40 %) OR 2.10 and EuroSCORE ([ 6 pts) OR1.75. The complications
observed in this study were renal replacement therapy (RRT) in 10 %, acute myocardial
infarction (AMI) perioperative 3 % systemic inflammatory response (SIRS) 6 % syndrome,
prolonged ventilation -associated pneumonia and mortality 10 % 30 %.
CONCLUSIONS. Patients with prolonged CPB present with greater kidney damage than
expected in this study was observed in almost 40 % of patients. The factors associated with
renal injury were the presence of more than 3 comorbidities prior to surgery and LVEF less
than 40 %, less association we hipoalabuminemia \ 3.0gr/dL and EuroSCORE [ 6.
3
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USE OF INTRA-AORTIC BALLOON PUMP IN CARDIAC SURGERY: ANALYSIS
OF THE CARDIAC SURGERY REGISTER ARIAM
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OBJECTIVES. Analysing results regarding intra-aortic balloon pump in cardiac surgery in
patients included in the ARIAM Register.
METHODS. Observational, retrospective and multicentric study of cardiac surgery patients
included in the ARIAM-Andalucı́a Register of cardiac surgery from March 2008 to July
2013. Quantitative variables are expressed as mean and standard deviation, while qualitative
variables are expressed as ratios and absolute value. The Mann–Whitney’s test and Fischer’s
exact test were used when necessary; alpha error was set at 5 %.
RESULTS. A total number of 8026 patients were operated in cardiac surgery in 5 years.
Out of these patients, 4.5 % (358) needed an intra-aortic balloon pump (65.4 % were males).
Clinical features are shown in Table 1.
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A MULTIPLE BIOMARKERS PANEL FOR THE RISK STRATIFICATION OF
CRITICALLY ILL PATIENTS WITH ACUTE/CHRONIC DECOMPENSATED
HEART FAILURE - THE BILLIARD STUDY
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INTRODUCTION. Heart failure is driven by multiple pathophysiological processes. There
is growing interest for measuring biomarkers reflective of theses pathways as a mean to riskstratify patients and improve performance of existing clinical risk scores.
OBJECTIVES. The improved prediction of short term mortality in critically ill patients
with acute decompensated heart failure (ADHF) combining a panel of multiple biomarkers
to largely validated clinical risk scores; the ADHERE in-hospital mortality1 & the EFFECT
30 days/1 year mortality risk scores.2 As well as the prediction of a composite of MACEs &
subsequent need for advanced ICU support therapy. The panel included: B-type natriuretic
peptide (BNP) (Stretch), high sensitivity troponin T (hsTnT) (Necrosis), soluble ST2 (sST2)
(Stretch/Inflammation), Galectin-3 (Gal-3) (Inflammation/Remodeling) & Parathormone
hormone (PTH) (Neurohormonal activation).
METHODS. The levels of biomarkers were measured on ICU admission for 60 patients
with severe ADHF admitted to the Alexandria University Hospital. Areas under receiver
operating curves (ROC) & cutoff points were calculated for the prediction of the stated
endpoints.
RESULTS. 88.33 % of the patients had NYHA III-IV, mean LVEF was 30.8 %, SBP
107 mmHg & a 1 year mortality of 18.3 %. Levels of BNP, hsTnT, sST2 & Gal-3 were
significantly higher in non-survivors compared to survivors, while there was no significant
difference in the level of PTH. The addition of (BNP + sST2 + hsTnT + Gal-3) to the
clinical risk scores improved their performance; improved the AUC for the ADHERE inhospital mortality score from 0.697 to 0.962 (p = 0.006), the EFFECT 30 days mortality
risk score from 0.734 to 0.954, p = 0.027 & the EFFECT 1 y mortality score from 0.643
to 0.931, p = 0.005. The panel improved the AUC for the prediction of MACEs compared to the routinely used BNP alone, AUC 0.636, 0.958, respectively, p \ 0.001, at a
cutoff points of 1278 pg/mL for BNP, 0.04 ng/mL for hsTnT, 3788 pg/mL for sST2 &
11.16 ng/mL for Gal-3. The levels of BNP were higher in patients who needed high doses
IV diuretics, p = 0.025, while patients who needed IV vasodilators had higher levels of
sST2, p = 0.02.
CONCLUSIONS. Combining a panel of multiple biomarkers (BNP, hsTnT, ST2, Gal-3)
reflecting diverse biologic HF pathways to clinical risk scores improves the prediction of
short term mortality & the risk for MACEs in critically ill patients with severe ADHF.
REFERENCES. 1-Abraham WT, Adams KF, Fonarow GC, Costanzo MR, Berkowitz RL,
LeJemtel TH, et al. In-Hospital Mortality in Patients With Acute Decompensated Heart
Failure Requiring Intravenous Vasoactive Medications: An Analysis From the Acute
Decompensated Heart Failure National Registry (ADHERE). J Am Coll Cardiol
2005;46:57-64.
2-Lee DS, Austin PC, Rouleau JL, Liu PP, Naimark D, Tu JV. Predicting mortality among
patients hospitalized for heart failure: Derivation and validation of a clinical model. JAMA
2003;290:2581-7.
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INTRODUCTION. Infection and sepsis are among the leading causes of death worldwide.
The annual burden of sepsis in high income countries is estimated to approach 2.8 million
cases with a mortality ranging from 25-50 %. Early detection of patient with sepsis
remained the most important factor to improve the outcome. Severity scoring systems
related to sepsis have been developed to help early diagnosis of sepsis as well as quality
improvement and benchmarking. Modified Early Warning Score (MEWS) is one of the
scoring systems which is simple and suitable for bedside application. (1).
OBJECTIVES. The objective of the study was to assess the ability of MEWS to predict the
occurrence of sepsis in patients admitted to surgical ward after emergency operation.
METHODS. This was 6-month prospective cohort study. All consecutive patients admitted
to surgical ward after emergency operations were observed for development of sepsis.
Sepsis was confirmed by blood culture and/or the presence of clinical sign based on the
Centers for Disease Control definition of a hospital acquired infection. MEWS was calculated for any patients had two or more signs of systemic inflammatory response (SIRS).
Serum lactate was measured and if the lactate level C 1.5 mmol/L, one additional point was
added to MEWS score.
RESULTS. Seventy patients were admitted to surgical ward post emergency operations.
Thirty-two patients met systemic inflammatory response syndrome (SIRS) criteria. Sepsis
was documented in 21(58.3 %) patients. Using a cut-off value of 6 or more, MEWS yielded
sensitivity 33.3 %, specificity 92.3 %, positive predictive value 87.5 % and negative

Table. 1
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predictive value 46.1 %. Incorporation of lactate into MEWS score caused a minor increase
in sensitivity with no effect on specificity.
Sensitivity

Specificity

Positive
predictive
value

Positive
predictive
value

MEWS C 6

33.3 %

92.3 %

87.5 %

46.1 %

MEWS C 6 + lactate

52.3 %

92.3 %

91.6

54.5 %

[Predictive capacity to diagnose sepsis]
CONCLUSIONS. Under the setting of this study, MEWS C 6 has high positive predictive
value and can be used in non-ICU setting for early identification of patients with sepsis.
REFERENCE(S). 1- Subbe CP, Kruger M, Rutherford P, Gemmel L. Validation of
modified early warning score in medical admissions. QJM. 2001;94:521-526.

with NEWS was the same at 0.783 (95 % CI, 0.691 to 0.874, p \ 0.05) and 0.783 (95 % CI,
1.206-1.675, p \ 0.05) respectively.
CONCLUSIONS. RIFLE classification appears to improve the prognostic ability of NEWS
for in-hospital mortality in deteriorating floor patients. Kidney function is routinely checked
at the time of Rapid Response and combining this with patient’s acute hemodynamic
changes may allow us to better predict mortality.
REFERENCES. Ricci Z, Cruz D, Ronco C. The RIFLE criteria and mortality in acute
kidney injury: a systemic review. Kidney Int 2008; 73: 538-546.
Smith GB, Prytherch DR, Meredith P, Schmidt PE, Featherstone PI. The ability of the
National Early Warning Score (NEWS) to discriminate patients at risk of early cardiac
arrest, unanticipated intensive care unit admission, and death. Resuscitation. 2013
Apr;84(4):465-70.
Xue JL, Daniels F, Star RA, Kimmel PL, Eggers PW, Molitoris BA, Himmelfarb J, Collins
AJ. Incidence and mortality of acute renal failure in Medicare beneficiaries, 1992 to 2001.
J Am Soc Nephrol. 2006 Apr;17(4):1135-42.
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INTRODUCTION. Although acute coronary syndrome patients have a high ICU admission
rate, the general prognostic indexes used in critical care are not been systematically applied
to this pathology.
OBJECTIVES. To evaluate the usefulness of GRACE and Killip scales supplemented with
age for initial risk stratification of patients with acute coronary syndrome.
METHODS. Prospective cohort observational study used data from ARIAM-Spanish
Society of Intensive Care Medicine (Semicyuc) and ARIAM-Andalusian registry. We
included all patients admitted to ICU with acute coronary syndrome with and without ST
elevation (STEMI and NSTEMI) between 2011 and 2012 (ARIAM-Semicyuc registry) and
a group of cases from ARIAM-Andalusia registry between 2002-2012. We analyzed age,
sex, Killip class at admission, GRACE scale and mortality. Predictive models were generated using multivariate logistic regression. ROC curve was used to assess discrimination
capacity.
RESULTS. 9192 patients, 3808 and 5384 from ARIAM-SEMICYUC and ARIAM-Andalusia respectively. 4966 (54 %) are STEMI and 4226 (46 %) are NSTEMI. 75.1 % males.
Age was 64.89 ± 18.27 years. GRACE score was 142.35 ± 39.97 points. 7160 patients
(77.9 %) were Killip 1. ICU mortality was 4.4 % and hospital mortality was 6.4 %.
Dead patients were older (72.88 ± 10.37 vs 64.31 ± 18.72 years, p \ 0.001) and higher
GRACE score 200.03 ± 40.71 vs 138.33 ± 36.65 points, p \ 0.001).
When age was categorized in intervals according to TIMI scale groups, the mortality was
2.7 % in \ 65 years, 6.5 % in 65-75 years and 12.7 % [ 75 years (p \ 0.001). Mortality
increased at higher Killip score : 2.7, 10.4, 24.1 and 51.1 % (p \ 0.001). Mortality was
higher in STEMI (7.5 %) with regard to NSTEMI (5.2 %) (p \ 0.001).
After multiple linear regression GRACE scale is related to Killip score (R = 0.649,
R2 = 0.422), so that to major Grace scale higher Killip score (p \ 0.001). Including the
intervals age variable (by TIMI scale categories), the R is 0.778 and the R2 was 0.605.
If we add the variable STEMI/NSTEMI increases to 0.815 and 0.664 respectively. 66 % of
GRACE scale variability could be explained by three variables: Killip class, intervals age
and coronary syndrome.
Discrimination of hospital mortality assessed with the area under the ROC curve for
GRACE scale was 0.86 (0.84-0.88) according GRACE scale, for Killip scale 0.77 (0.750.80) and for Killip-age - STEMI/NSTEMI model was 0.84 (0.82-0.85).
CONCLUSIONS. GRACE scale discriminates well hospital mortality in acute coronary
syndrome. Discrimination capacity was higher than Killip score, but similar to a patients
simple model using Killip class, age and acute coronary syndrome type.
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ABILITY OF THE ACUTE KIDNEY INJURY TO IMPROVE THE PROGNOSTIC
PERFORMANCE OF NATIONAL EARLY WARNING SCORE
A. Oskuei1, S.O. Amin1, D. Connolly1, A. Geeti1, D. Kaufman1
1
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INTRODUCTION. Acute kidney injury (AKI) has shown to be an independent predictor of
mortality in many different groups of hospitalized patients. RIFLE criteria (Risk, Injury,
Failure, Loss of kidney function, End-stage kidney disease) is a classification system for
AKI and many studies have validated its prognostic ability. There are early warning scoring
systems such as National Early Warning Score (NEWS), which are used for early recognition and directing care of deteriorating non-ICU patients.
OBJECTIVES. The objective of this study was to assess whether the addition of renal
function would improve the prognostic ability of the NEWS at the time of rapid response
team (RRT) activation.
METHODS. This is an observational study of a random sample (N = 105) of patients on
the hospital wards whose physiological parameters met criteria for RRT activation. Serum
Creatinine (Crt), GFR and NEWS closest to the time of RRT activation were collected from
the hospital’s electronic medical records. AKI was defined as acute rise in serum Crt (within
24 h) by [=0.3 mg/dl or a 50 % increase. The RIFLE classification was based upon the
Acute Dialysis Quality Initiative criteria. The primary outcomes were in-hospital death,
transfer to higher level of care or transition to hospice. The predictive value of RIFLE
classification, NEWS, and combination of both were measured and compared using receiver
operating characteristic (ROC) curves.
RESULTS. Out of the 105 RRT activations, 39 patients had at least one positive outcome,
including 11 in-hospital deaths. For the single outcome of death, the addition of RIFLE
classification to NEWS improved AU-ROC from 0.772 (95 % CI, 0.655-0.888, p \ 0.05) to
0.798 (95 % CI, 1.136-1.792, p \ 0.05). For the combined endpoints of in-hospital death,
transition to higher level of care or hospice, the AU-ROC for NEWS alone and combined

VALIDATION OF THE SAPS-3 SCORE IN PATIENTS ADMITTED TO THE
INTENSIVE CARE UNITS FOR INTOXICATION
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R. Rivera-Fernández1, E. Castillo-Lorente3
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OBJECTIVE. To evaluate how the SAPS-3 score works in patients admitted to the ICU for
intoxication.
METHODS. During the period 2008 - 2013, we studied all patients admitted to the ICU for
intoxication, in different Spanish hospitals, Carlos Haya in Málaga, local hospital in Cabra
(Córdoba), and the Neurotrauma hospital in Jaen. Those patients who were intoxicated but
were admitted for other causes were not studied. We studied the type of intoxication,
gravity, the need for mechanical ventilation and mortality. The Hosmer–Lemeshow test was
used to analyze the correlation between predicted SAPS-3 mortality and observed mortality,
with a significance level of 0.05.
RESULTS. 119 patients were admitted: 76 in Malaga, 21 in Cabra and 22 in Jaen.
Intoxication causes were; medication in 92 patients (77.3 %), caustics in 11 (9.2 %) and
alcohol in 16 (13.5 %). 78.3 % were attempted suicides. The mean age was 44.42 + 13.85.
Mean Glasgow Coma Scale (GCS) score was 8.39 + 4.51, \ 8 points in 72,5 %. 69.7 % of
patients need mechanical ventilation. Gravity according to SAPS-3 was 54.17 + 11.33
points, and predicted mortality by SAPS-3 was 26.98 % for the general equation and
27.78 % for the equation relating to our geographical area. The hospital mortality was
6.7 %. The population was divided in different groups according the predicted mortality by
the SAPS-3 general equation: below 20 %, between 20 and 40 %, 40 and 60 %, 60 and
80 % or above 80 %. The predicted mortality was, respectively, 11, 29, 47, 68 and 86 %.
The observed mortality was, 6.6, 2.2, 7.7, 20 and 12.5 %; H = 35.10 (p \ 0.001). There
was a wide discrepancy between the predicted and observed percentages. The differences
were statistically significant. The equation for our geographical area had similar discrepancies: H = 36.47 (p \ 0.001).
CONCLUSIONS. The patients admitted to our ICU for intoxication have a high gravity
according to SAPS-3, but the observed mortality is lower than predicted. These discrepancies are very high. The SAPS-3 score is not useful for evaluating mortality in these
patients, and is not useful for providing information to the families about the risk of death of
these patients.
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LENGTH OF STAY, TISS, APACHE II AND SOFA SCORES IN PREDICTION
OF THE PRESSURE ULCER DEVELOPMENT IN MIXED ICU
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INTRODUCTION. Patients in intensive care units (ICU) have a high risk of developing
pressure ulcers (PU)(1). In 2010, a research program was launched to study the occurrence
of PUs in a large medical-surgical (mixed) ICU and the significance of different risk factors
for PUs.
OBJECTIVES. The roles of length of stay (LOS), TISS, Apache II and SOFA scores in
prediction of the PU development in mixed ICU are reported.
METHODS. The Turku University Hospital adult ICU has 24 beds for surgical and medical
patients. Average number of patient treated yearly is 1630 and average LOS is 3.6 days.
Jackson/Cubbin (J/C) pressure ulcer risk scale is used to assess patients’ PU risk at
admission and thereafter daily (2). The following evaluations among others are made:
APACHE II (on admission day), TISS and SOFA scores daily.
RESULTS. In 2011 and 2012 the PU prevalences and incidences were 9.6 % and 6.2 %,
and 9.6 % and 6.6 %, respectively. The LOS of patients, who developed PU during their
ICU stay was significantly longer than those who did not developed PU (Table 1). The
longer the ICU stay the more prevalent was the possibility of PU development (P \ 0.001).

PUs at admission

PU incidence in ICU

No PU

All

Mean days (SD)

6.6 (5.7)

14.2 (12.7)

2.7 (3.5)

3.6 (5.8)

N

104

212

2957

3273

[Table 1. Length of stay of patients with PU]
TISS, Apache and SOFA scores on admission day were somewhat higher on those who had
a PU at admission and who developed PU during their ICU stay. The values for those with
PU during the ICU stay vs no PU were 34.7 vs 31.0, 21.1 vs 17.5 and 8.6 vs 6.7, respectively. The TISS scores remain at the admission level irrespective of duration of ICU stay
and pressure ulcer development. Furthermore, the Apache scores were not related to the J/Crisk scores or pressure ulcer development. However, the higher the SOFA score at admission
the more prevalent was the development of PU during the ICU stay. Significantly more of
the PU patients had higher SOFA scores than the non-PU patients. (Table 2).
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SOFA-score

PUs, N

PU incidence %

No PUs, N

\6

29

2.7

1046

6-11

106

5.8

1718

=/[ 12

40

17.4

190

Total

175

2954

CONCLUSIONS. According to our data, there was no statistically significant correlation
detected between QTc interval and Age, Predicted Mortality, LOS nor VD. On the other
hand, there was borderline statistical significant, weak positive linear correlation between
QTc interval and APACHE II score on admission. Our data suggest that QTc interval in ICU
patients on admission ECG has no impact on ICU hospitalization, still may be useful
bounding the severity in some ICU patients.

[Table 2. SOFA and PU incidence during the ICU stay]
CONCLUSIONS. Higher TISS scores in patients with PUs are explained both partly by one
extra point delivered to patients based on their PU and need of demanding intensive care.
Apache scores were not related to PU development confirming the previous finding in much
smaller ICU population (3). The higher SOFA scores at admission were related to development of PUs and the difference prevailed even those patients whose treatment time
was [ 3 days. Thus length of stay as suggested previously (1) and SOFA scores seem to be
independent risk factors for PU development.
REFERENCE(S). 1. VanGilder C, et al. Results of the 2008 - 2009 International Pressure
Ulcer PrevalenceTM Survey and a 3-year, acute care, unit-specific analysis. Ostomy Wound
Manage 2009;55:39-45. 2. Jackson C. The revised Jackson/Cubbin Pressure Area Risk
Calculator. Intensive and Critical Care Nursing 1999;15:169-175. 3. Kaitani T, et al. Risk
factors related to the development of pressure ulcers in the critical care setting. J Clin Nurs
2010; 19: 414-421
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MEDICAL SEQUELAE AND HOSPITAL MORTALITY IN CRITICALLY ILL
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INTRODUCTION. Post-hospital recovery phase, follow up and clinical outcomes of
critically ill patients after discharge from the Intensive Care Unit are poorly documented.
OBJECTIVES. The objectives of this study were to follow up patients discharged from
ICU, to analyze clinical outcome and mortality after ICU discharge and to describe the rate
of hospital readmissions and sequelae of critically ill patients.
METHODS. Prospective observational study conducted in a medical- surgical ICU of a
community hospital. Consecutive patients discharged from ICU during a time of study of
four months were included, patients admitted in ICU for permanent pacemaker or venous
reservoirs implantations were excluded. The variables analyzed were age, gender, APACHE
II, reason for ICU admission, ICU and conventional ward length of stay and mechanical
ventilation requirements. Dependency status according Spanish law 39/2006, ICU and
hospital readmission rate and mortality were recorded. Statistical analysis was performed
with SPSS 18 software.
RESULTS. 184 consecutive patients were analyzed, 61.4 % men and 38.6 % women. Mean
age was 58.8 ± 13 years, APACHE II at admission was 14.5 ± 6.7. The most frequent
reason for ICU admission was acute coronary syndrome, 32.1 %, surgical pathology represented 23.4 %, 5.4 % were admitted for traumatic pathology, 1.6 % were hematologic
patients and remaining reasons for ICU admissions were for other medical causes. 37.5 %
required mechanical ventilation. The mean ICU length of stay was 6.1 ± 4.9 days and ward
length of stay was 10.7 ± 25 days. 6.5 % were readmitted to the ICU and 8.7 % in conventional wards. 9.8 % of patients achieved recognition of dependence after ICU admission.
The hospital mortality was 4.3 %, most of these patients, 62,5 %, dead during the first
month after ICU discharge.
CONCLUSIONS. The post- ICU mortality happens in a low percentage and mostly one
month after discharge. Health status after ICU discharge must to be analyzed; it can be
measured by the recognition of a situation of dependence. A significant percentage of
patients have permanent sequelae after ICU admission.
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CORRELATION BETWEEN QTC ON ADMISSION ECG AND NURSING AND
SEVERITY INDEXES IN ICU PATIENTS
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1
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INTRODUCTION. Causes of prolonged corrected QT interval (QTc) include cardiomyopathy, severe bradycardia, high-grade AV block, anti-arrhythmics, hypothyroid and
hypothermia. Nevertheless, a longer QTc puts the patient at increased risk for torsade de
pointes.
OBJECTIVES. The aim of our observation retrospective study was to correlate QTc
interval in ICU patients on admission ECG, with nursing and severity indexes in our both
medical and surgical ICU served in community hospital.
METHODS. From October to December 2013 we looked for QTc interval (ms) in ECG
automatically analyzed on admission in 48 ICU patients who survived ICU. Mean age
(years) 60.06, mean APACHE II score on admission: 23.28, mean length of ICU stay (LOS,
days): 8.43, mean duration of mechanical ventilation (VD, days): 5.41, Predicted Mortality
(%).Using linear correlation method, we looked for linear slope, correlation coefficient (r),
and coefficient of determination (r2), and by linear regression method using ANOVA test we
looked for p value, according QTc interval and nursing (LOS, VD) and severity (age,
APACHE, Predicted mortality) indexes.
RESULTS.

Slope

St. Error

r

r2

L. CI

U. CI

p value

Age

0.088

0.075

0.173

0.030

-0.064

0.240

0.2486

APACHE

0.055

0.029

0.271

0.073

-0.004

0.115

0.0677

Pred. Mortality

0.1205

0.102

0.173

0.030

-0.087

0.328

0.2483

LOS

0.000

0.041

0.002

4.469

-0.082

0.083

0.9889

V.D.

0.008

0.036

0.033

0.001

-0.065

0.082

0.8238

[Results]
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OBJECTIVE. The aim was to study work activities after 3 years in patients admitted to the
ICU with traumatic brain injury (TBI)
METHODS. A prospective cohort study in an ICU of a reference hospital. We studied ICUadmitted patients consecutively with TBI between 2004 and 2008. We used validated scales
including the Glasgow Outcome Scale (GOS) and the Project for the Epidemiological
Analysis of Critical Care Patients Quality of Life questionnaire.
RESULTS. We studied 531 patients, age 40.35 ± 19.75 years, APACHE II 17.94 ± 6.97
points, Glasgow Coma Scale at admission 7.53 ± 3.83 points. Cranial tomography at
admission was: diffuse injury type I (10.4 %), diffuse injury type II (28.1 %), diffuse injury
type III (24.5 %), diffuse injury type IV (8.3 %), evacuated mass lesion (22.6 %), non-evacuated mass lesion (6.2 %). Hospital mortality was 28.6 %, 171 (32.2 %) patients died after
1 year (6.6 % missing) and 181 (34.1 %) died after 3 years (16.2 % missing). Regarding work
activities, after 1 year, 28.5 % of 326 patients evaluated have no difficulties with work, 4.6 %
have difficulties but work as before, 10.1 % work only part-time or have changed to a job
requiring minimum effort and 56.7 % of patients do not work. After 3 years, 41.2 % of 238
patients evaluated have no difficulties with work, 4.6 % have difficulties but work as before,
12.6 % work only part-time or have changed to a job requiring minimum effort and 41.6 % of
patients do not work. Evolution between 1 and 3 years by the McNemar test was statistically
significant (P \ 0.001). A total of 173 patients were in similar situation, only one had deteriorated and in 62 (26.05 %) patients the evaluation of work activity had improved.
CONCLUSION. After 1 year of admission from the ICU with TBI, more than 50 % of
patients have difficulties with work. After 3 years the number of patients who work has
increased although approximately 40 % of the surviving patients do not work.
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ASSOCIATION BETWEEN MAXIMUM DAILY LACTATE LEVELS AND DAILY
SEQUENTIAL ORGAN FAILURE ASSESSMENT SCORE: A RETROSPECTIVE,
OBSERVATIONAL STUDY
M. Egal1, A. Lima1, J. van Bommel1, J. Bakker1, A.B.J. Groeneveld1
1
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INTRODUCTION. The interpretation of hyperlactatemia in critically ill patients is complex,
and factors other than hypoperfusion may be involved. The presence of hyperlactatemia
independent of tissue hypoxia has also been associated with morbidity and mortality. The
Sequential Organ Failure Assessment (SOFA) score is a simple method to describe organ
dysfunction/failure in critically ill patients. However, little is known about the relation of each
individual organ dysfunction from the SOFA scores to hyperlactatemia in critically ill patients.
OBJECTIVES. To evaluate daily maximum lactate levels (Lmax) as a marker of hypoperfusion and organ failure and to analyze its relation to the respiratory, cardiovascular,
hepatic, coagulation, renal and neurological systems, as assessed by SOFA subscores, and
changes in total SOFA score and SOFA subscores.
METHODS. We included all patients admitted to our mixed Intensive Care Unit (ICU)
between January 2008 and December 2013. We collected the daily Lmax, daily maximum
noradrenaline dose in mcg/kg/min per hour, and the daily SOFA score per organ for the first
96 h of ICU admission. To calculate the SOFA score, the worst value for each variable in each
24-hr period was used. Each SOFA subscore was recorded, and the total SOFA score was
calculated. Delta total SOFA score (DSOFAtotal), delta SOFA subscore (DSOFAorgan), and
delta lactate (DLactate) were defined as the difference between two subsequent total, subscores,
and lactate levels, respectively. An unfavorable outcome was defined as DSOFA [ 0 in either
total or subscore, and in DLactate [ 0. The Chi square test was used to estimate the association
between changes in lactate and both DSOFAtotal and DSOFAorgan. Differences in the mean Lmax
or delta lactate and SOFA categories or noradrenaline dose were tested by a one-way analysis
of variance (ANOVA). The Bonferroni post hoc test was performed if a significant main effect
was observed. A p-value \ 0.05 was considered statistically significant.
RESULTS. We included 5,787 unique patients (55 ± 16 years; 40 % female) with a mean
ICU stay of 6.6 ± 11 days, and with 18 % ICU mortality. In each organ category, highest
Lmax was associated with the highest value of the each SOFA subscore.

Fig. 1 Hyperlactatemia was associated with a higher score in each SOFA organ category.
In contrast to the cardiovascular subscore, the highest daily noradrenaline dose was
association with Lmax
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RESULTS. The median age of 68 years (63-74). The main reasons for ICU admission were
postoperative care (50 %), sepsis (21 %), postoperative hemorrhagic shock (13 %), and
aortic pathology (10 %). The ICU and hospital mortality rates were 12.8 % and 35.5 %,
respectively. The mean value of SAPS 3 62.54 ± 12.51 and for APACHE II was
17.46 ± 6.77. The hospital mortality predicted by APACHE II was 24.98 ± 19.96 and for
standard SAPS 3 equation 41.18 ± 22.34, for North American equation of 35.29 ± 17.681
and for Central and South American equation 51.90 ± 24.75. The discrimination for
APACHE II aROC = 0.70 (0.63-0.78) and for SAPS 3 was aROC = 0.68 (0.62-0.75). The
calibration, APACHE II with HL 10.127 p = 0.256, and standard SAPS 3 equation HL
7.204 p = 0.515, North American SAPS 3 equation HL 6.927 p = 0.544 and for Central
and South American SAPS 3 equation HL 6.849 p = 0.553.
CONCLUSIONS. In this study, the SAPS 3 score was not found to be accurate in predicting mortality in patients geriatric requiring ICU admission.
REFERENCE(S). 1. Minne L, Ludikhuize J, de Jonge E, Rooij S, Abu-Hanna A. Prognositc models for predicting mortality in elderly ICU patients: a systematic review.
Intensive Care Med 2011; 37: 1258-1268. 2. Moreno R, Metnitz P, Almeida E, et al.: SAPS
3 From evaluation of the patient to evaluation of the intensive care unit Part 2: Development
of a prognostic model for hospital mortality at ICU admission. Intensive Care Med 2005; 31:
1345-1355.

Fig. 2 A DSOFAtotal [ 5 was associated with a significant increase in lactate (Figure 3)

0410
ASSESSMENT OF SOFA AND AGE TO PREDICT HOSPITAL MORTALITY OF
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Fig. 3 The proportion of patients with unfavorable evolution of SOFA score was
significantly higher in patients with an increase in lactate levels (90.6 % vs. 9.4 %,
p \ 0.001)
Increase in SOFA score
Increase in lactate

No

Yes

No

59.1 %

9.4 %

Yes

40.9 %

90.6 %

Total number of scores

72,341

79,069

Infanta Margarita Hospital, Cabra, Spain, 2Carlos Haya University Hospital, Malaga,
Spain, 3Neurotraumatological Jaen Hospital, Intensive Care Unit, Jaen, Spain, 4Santa Ana
Hospital, Motril, Spain, 5Virgen de las Nieves University Hospital, Cardiology, Granada,
Spain, 6Infanta Margarita Hospital, Intensive Care Unit, Cabra, Spain
INTRODUCTION. Prognostic systems with SOFA are very little studied in the UCI
patients
OBJECTIVES. To evaluate the usefulness of the SOFA score to predict the hospitality
mortality in UCI patients.
METHODS. Prospective cohort observational multicentre study. Data were collected
during two periods of two months in Carlos Haya Hospital (Malaga,Spain), Infanta Margarita (Cabra, Cordoba, Spain), Neurotaumatological (Jaen, Spain) and Santa Ana Hospital
(Motril, Granada, Spain). The three first hospitals between 2011-2012 and the last one
between 2006-2007. Data were collected to develop SAPS 3 and SOFA prognosis system.
Data were expressed as mean ± standard deviation for continuous variables and with frequencies and percentages for qualitative variables. Student’s t was used for comparison of
two means. ANOVA and Newman-Keuls tests were used for multiple comparisons. The Chi
squared test was used to compare proportions. Predictive models were generated with
multivariable logistic regression. The area under the ROC curve was used to assess discrimination. p \ 0.05 significant.
RESULTS. The study cohort evaluated 1938 patients, mean age was 61.61 ± 16.07 years,
SAPS 3 score 60.39 ± 16.02 and SOFA score 2.69 ± 3.10 points.
Dead patients (299 cases) were older (68.31 ± 14.78 vs 60.39 ± 16 años; p \ 0.001), with
higher SOFA score (5.9 ± 4.02 vs 2.10 ± 2.49, p \ 0.001) and higher SAPS-3 score
(61.36 ± 13.82 vs 45.38 ± 13.49;p \ 0.001).
Multivariable analysis with logistic regression shows complementarity between SOFA score
and age. OR for SOFA was 1.42 (1.36-1.48) and for age 1.04 (1.03-1.05). The discrimination evaluated with ROC area for SOFA was 0.79 (0.76-0.82), for SAPS-3 was 0.85 (0.830.88) and for a model with SOFA and age was 0.82 (0.80-0.85).
CONCLUSIONS. SOFA score at ICU admission is useful to classify the patients according
to mortality risk. Discrimination of SOFA score was lower than SAPS-3 system. The SOFA
score presents complementarity with the age. Predictive model with both variables (SOFA
scale and age) shows similar discrimination that SAPS-3 scale.

[Table 1]
CONCLUSIONS. Consecutive assessment of lactate levels during 96 h of ICU admission
could identify critically ill patients with a more severe organ dysfunction. In addition, High
Lmax is associated with severity of illness regardless of organ system dysfunction.
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INTRODUCTION. With the steady increase in life expectancy of the elderly, the prevalence of pathological conditions that require attention within the ICU is also changing,
increasing demand for care in these services. Severity scoring systems have been widely
used in studies with heterogeneous populations to characterize patients in terms of the
severity of disease. The performance of a prognostic score must be evaluated prior to being
used in a particular group of patients; however none have been made with newer models and
specifically in the elderly population. The Simplified Acute Physiology Score 3 (SAPS 3)
has an appropriate calibration and discriminative performance, in general population
admitted to an ICU. However its performance in a population with particular characteristics,
such as geriatric patients, has not been evaluated.
OBJECTIVES. The aim of the present study was to evaluate the SAPS 3 score predictive
ability of hospital mortality in elderly patients admitted to intensive care units (ICU).
METHODS. Prospective cohort study.
SETTING. Two important ICU in the Hospitals Specials CMN Siglo XXI and La Raza
IMSS in Mexico. Patients: Two hundred and eleven consecutive elderly patients included in
the period from February 2012 to October 2013.
Interventions: None.
Measurement: We compared directly the predictive accuracy of two prognostic models,
SAPS 3 and APACHE II. Evaluation of discrimination through area under curve ROC
(aROC) and calibration by Hosmer–Lemeshow goodness-of-fit test (HL).
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INTRODUCTION. Lactate has been associated to the prognostic of critically ill patients.
However, alterations of the tissue oxygenation might be earlier indicators of outcome.
OBJECTIVES. To determine the prognostic value of lactate GAP 0-24 h (LG0-24),
Lactate clearance (LC0-24) and regional oxygen saturation index (rSO2) in critically
patients.
METHODS. Secondary analysis of a prospectively collected database. Severity illness
(APACHE II) and level of dysfunction (SOFA) were determined. Demographic characteristics, type of admission (medical or surgical), need of mechanical ventilation (MV),
presence of sepsis and global hemodynamic variables were registered. Serum lactate level
(baseline [L] and 24 h [L24]), LG0-24, LC0-24 and rSO2 value (baseline and 24 h) in
brachioradialis were recorded. Differences were assessed using Chi square and ‘‘t’’ test.
Discriminatory power was assessed using ROC curves and its association with mortality
with binary logistic regression.
RESULTS. We included 77 patients. Mean age was 64.3 years and 77 % were men. Global
mortality was 32.5 % (n = 25). Non-survivors were older (69.0 ± 8.3 vs. 62.0 ± 15,
p = 0.03), had greater APACHE II score (23.7 ± 7.8 vs. 14.5 ± 6.6, p \ 0.01) and more need
of mechanical ventilation (96 % vs. 38.5 %, p \ 0.01. The L24 was greater (4.8 ± 4.9 vs.
2.2 ± 3.0, p = 0.02) and LG0-24 was lower (-1.9 ± 5.0 vs. 0.27 ± 2.9, p = 0.01) in nonsurvivors. LC0-24 was no different between the groups. The value of rSO2 was lower in nonsurvivors both at admission (53.8 ± 11.3 vs. 66.5 ± 9.5, p = 0.001) and at 24 h (58.9 ± 9.5
vs. 65.4 ± 11.4, p = 0.03). Table 1 shows the discriminatory power of each variable.
Variable AUC ROC 95 %CI p-value
Lactate baseline 0.59 0.45-0.72 0.19
Lactate 24 h 0.70 0.56-0.84 0.004
LG0-24 0.67 0.53-0.80 0.01
LC0-24 0.60 0.47-0.74 0.12
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rSO2 baseline 0.80 0.68-0.91 0.001
rSO2 24 h 0.70 0.55-0.82 0.01
Multivariate analysis showed that only the need of mechanical ventilation (OR = 21.9;
p = 0,007) and rSO2 value at admission (OR = 0.90; p = 0.01) were independently
associate with mortality. LC0-24(OR = 1.0; p = 0.15) and LG0-24 (OR = 1.07; p = 0.48)
were variables not associates with mortality.
CONCLUSIONS. Our results suggest that early rSO2 determination might be earlier
indicator than lactate indices to evaluate prognosis in critically ill patients.
GRANT ACKNOWLEDGMENT. Partially supported by FIS PI10/01538 and PI13/02011
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ARE THE DATA USED TO CALCULATE THE HOSPITAL STANDARDISED
MORTALITY RATIO (HSMR) IN THE UNITED KINGDOM FIT FOR PURPOSE
IN MAJOR VASCULAR SURGERY?
K. Richardson1, P. Hayden1, G. Sanders1
1

Medway Maritime Hospital, Anaesthesia & Intensive Care, Gillingham, United Kingdom
INTRODUCTION. Our hospital received an HSMR alert from the Dr Foster organisation
for excess mortality in patients having elective abdominal aortic aneurysm (AAA) repair in
late 2013. The Critical Care team were asked to investigate.
OBJECTIVES. To review each death and compare mortality risk generated by the Dr
Foster HSMR methodology [1] with that from in-house mortality risk assessment using
either cardiopulmonary exercise testing (CPET) or the V-POSSUM score.
METHODS. A thorough case review of all deaths was carried out by two Consultant
Intensivists.
Forty-six patients had elective abdominal aortic aneurysm (AAA) repair at Medway Maritime Hospital in 2013 (27 Open, 19 EVAR). Of these, 36 received a CPET that provided an
individualised mortality risk for surgery using an established CPET risk stratification tool
[2]. Patients that did not have CPET (for various reasons) had their mortality risk assessed
using the V-POSSUM score [3]. Paired samples t-tests were used to compare the CPET or
V-POSSUM predicted mortality risk (CPETV) versus the Dr Foster (DrF) predicted mortality risk. All data were analysed using SPSS version 21.
RESULTS. There was a significant difference in CPETV (mean = 5.65 %, SD = 6.06 %)
and DrF predicted mortality risk (mean = 2.33 %, SD = 1.45 %); t (45) = 3.899,
p = \ 0.0005. Four patients died in the 30 days post-operatively, equating to an actual
mortality rate of 8.7 %. The predicted mortality risk for those that died was 7.78 ± 7.71 %
(from CPET) and 2.63 ± 1.92 % (from Dr Foster). Case review of the four deaths revealed
no issues with the quality or delivery of care.
Risk Prediction

n

Predicted Mortality

Actual Mortality

CPET/V-POSSUM

46

5.65 ± 6.06 %

8.7 %

Dr Foster

46

2.33 ± 1.45 %

8.7 %

Novel Goal Directed Therapy to prevent DCI

[AAA Mortality Risk Prediction]
CONCLUSIONS.
(1) For our population, the Dr Foster HSMR significantly underestimated the mortality risk,
particularly in high risk patients.
(2) Actual risk was higher than predicted (CPETV and Dr Foster), though this did not reach
statistical significance. This was based on a small pool of patients and a larger study is
required to ascertain whether CPET is superior to the Dr Foster methodology for predicting
mortality risk.
(3) For all high risk patients in our unit, an individualised mortality risk is calculated using
CPET and the patient informed of the risk of AAA rupture vs. the risk of surgery.
REFERENCE(S). [1] http://drfosterintelligence.co.uk/hospital-guide-2013-methodologyand-rationale-documents-for-acute-trusts/. [2] Carlisle JB. https://sites.google.com/site/
informrisk/. [3] http://www.riskprediction.org.uk/vasc-index.php
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GOAL DIRECTED THERAPY AFTER SUBARACHNOID HEMORRHAGE
E. Isotani1, SAH PiCCO Study Group
1

Tokyo Women’s Medical University Medical Center East, Emergency and Critical Care
Medicine, Tokyo, Japan
INTRODUCTION. SAH PiCCO study which began in October, 2009 is finished in April,
2012, and the results have been reported on couples of journals.
OBJECTIVES. This study was performed to review triple H therapy for the prevention of
delayed cerebral ischemia (DCI), and replace the triple H therapy (HHH) to the novel goal
directed therapy. I will report the summary of the hemodynamic change after the subarachnoid hemorrhage that became clear by SAH PiCCO study.
METHODS. A multicenter prospective observational research.
RESULTS. HHH did not show either hemodynamic benefit nor any effect for the DCI
prevention. In the seriously ill example, it became afterload mismatch cardiac failure
(AMCF) just after the onset and is at increased risk to develop ARDS just after the operation. When the anterior (ACA) or middle cerebral artery (MCA) aneurysm ruptures, the
cardiogenic pulmonary edema just after the onset was easy to occur and, by the analysis
according to the ruptured cerebral aneurysm site, in the case of the internal carotid artery
(ICA) ruptured aneurysm, was easy to produce cardiogenic pulmonary edema during the
spasm period. In the case of ACA aneurysms, it was easy to produce AMCF during the
spasm period. Vertebrobasilar artery (VA) aneurysms brought about hyperdynamic state
which resembled warm shock during the spasm period. We have to be cautious about the
onset of the ARDS just after the clipping. As a risk factor of delayed cerebral ischemia,
multivariate analysis indicated low cardiac index, high systemic vascular resistance index,
low global endodiastolic volume index (GEDI). It was necessary to keep GEDI more than
822 ml/m2 for the prevention of DCI (Graph 1), and to maintain below GEDI 922 ml/m2 for
the prevention of the seriously ill edema of the lungs (Graph 2).

Goal of GEDI to prevent DCI]
CONCLUSIONS. As a result of SAH PiCCO study, we recommend the novel goal directed
therapy to adjust GEDI more than 822 ml/m2 and less than 922 ml/m2 (Graph 3).
REFERENCE(S). Yoneda H, Nakamura T, Shirao S, et al. Multicenter prospective cohort
study on volume management after subarachnoid hemorrhage: hemodynamic changes
according to severity of subarachnoid hemorrhage and cerebral vasospasm. Stroke. 2013
Aug;44(8):2155-61. Tagami T, Kuwamoto K, Watanabe A, et al. Optimal Range of Global
End-Diastolic Volume for Fluid Management After Aneurysmal Subarachnoid Hemorrhage:
A Multicenter Prospective Cohort Study. Crit Care Med. 2014 Jan 3. [Epub ahead of print]
Tagami T, Kuwamoto K, Watanabe A, et al. Effect of triple-H prophylaxis on global enddiastolic volume and clinical outcomes inpatients with aneurismal subarachnoid hemorrhage. Neurocrit Care 2014, in press.
GRANT ACKNOWLEDGMENT. Research funds from Japanese Ministry of Education,
Culture, Sports, Science and Technology science (No. 20592117).
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ASSOCIATION OF BLOOD GAS TENSIONS WITH OUTCOME AFTER ACUTE
SUBARACHNOID HEMORRHAGE
M. Lang1, R. Raj2, M. Skrifvars3, T. Koivisto4, H. Lehto5, R. Kivisaari5, M. Fraunberg4,
M. Reinikainen6, S. Bendel7
1

Kuopio University Hospital, Intensive Care Unit, Kuopio, Finland, 2University of Helsinki,
Helsinki, Finland, 3Helsinki University Central Hospital, Intensive Care Unit, Helsinki,
Finland, 4Kuopio University Hospital, Neurocenter, Kys, Finland, 5Helsinki University
Central Hospital, Neurosurgical Unit, Helsinki, Finland, 6North Karelia Central Hospital,
Intensive Care Unit, Joensuu, Finland, 7Kuopio University Hospital, Intensive Care Unit,
Kys, Finland
INTRODUCTION. Promising results from oxygen based therapies on surrogate markers of
brain tissue oxygenation have been published. However, hyperoxemia is also associated
with cerebral vasoconstriction and free radical damage. Hypocapnia is a potent vasoconstrictor and predisposes brain tissue to ischemia. The synergistic effects of oxygen and
carbon dioxide tensions on cerebral blood flow and oxygenation are complex.
OBJECTIVES. A retrospective cohort study to investigate the association between blood
gases during the first 24 h at the ICU and 3-month neurological outcome (GOS) and
mortality in patients with acute SAH.
METHODS. Patients who were mechanically ventilated for 24 h following admission were
included. All arterial blood gas (ABG) samples obtained during that period were included in
statistical analyses, an average of 5.0 ABGs (SD ± 1,6) were obtained per patient. Patients
were categorized into low (\ 13 kPa), intermediate (13-20 kPa) and high oxygen
([ 20.0 kPa) groups based upon the 24-hour time weighted average (TWA-PaO2). For
carbon dioxide patients were divided into low (\ 4.5 kPa), intermediate (4.5-5 kPa) and
high ([ 5 kPa) categories. Primary endpoint was neurological outcome assessed favorable
(GOS 4-5) or unfavorable (GOS 1-3), secondary outcome was mortality.
RESULTS. We included 432 patients. The overall 3-month unfavorable outcome was 52 %
(n = 248) and mortality 28 % (n = 134). The median TWA-PaO2 was 16.8 kPa (IQR 13.021.7). TWA-O2 values were higher in those with unfavorable outcome 18.2 kPa (IQR 13.822.3) vs.15.7kPA (IQR 12.0-20.7). No differences in TWA-CO2 values were observed. In
univariate analyses, a higher proportion of patients with GOS 4-5 were in the high oxygen
group (p \ 0.010) and a higher proportion of patients with GOS 1-3 in low oxygen group
(p \ 0.010). No mortality differences were seen between the oxygen groups (p = 0.77).In
multivariate analyses, adjusted for illness of severity, oxygenation had no effect on neurological outcome: intermediate vs low, OR 1.04 (95 % CI 0.54-2.03, p = 0.90);
intermediate vs high, OR 1.24 (95 % CI 0.69-2.28, p = 0.47). Oxygenation had no effect on
mortality: intermediate vs low, OR 0.64 (95 % CI 0.30-1.36, p = 0.24); intermediate vs
high, OR 0.84 (95 % CI 0.45-1.58, p = 0.06).CO2 had no independent effect on neurological outcome or mortality. Neurological outcome: intermediate vs low OR 0.77 (95 % CI
0.41-1.43, p = 0.77) and intermediate vs high 0.58(95 % CI 0.31-1.08, p = 0.88). Mortality: intermediate vs low OR 1.35 (95 % CI 0.70-2.25) and intermediate vs high OR 0.64
(95 % CI0.32-1.28).No differences in the adjusted outcome ratio (AOR)(i.e.observed/predicted) for neurological outcome or mortality neither for oxygenation or carbon dioxide
tension were found (Figure 1).

fitted to the data to investigate the effect of PTD20 adjusted for age, sex and Hunt-Hess score
with reference to a poor outcome (GOS-E B 4).
RESULTS. 55 patients were enrolled (67 % female) and mean age was 58 (44-81) years. 42
patients (76 %) presented with a poor clinical grade (Hunt-Hess IV-V). Overall mortality was
17 % at hospital discharge and 34 % at 6 months. Median ICP was 10 mmHg (IQR
7-12 mmHg), while median PTD was 4 mmHg*hr (IQR 1-13 mmHg*hr). See Graph 1 for
relationship between PTDICP and ICP mean. 7 (13 %) patients had no PTD20, 24 (43.5 %) had
low PTD20 and 24 patients (43.5 %) had moderate to high PTD20. Although not statistically
significant, low and moderate to high PTD20 had an increased risk of poor outcome at hospital
discharge (ORs 2.98 and 2.42) and at 6 months (ORs 9.52 and 6.34). See Table for analysis.
CONCLUSIONS. In patients with aSAH PTD20 was not related to functional outcome. A
wider population is warranted to better define the relationship of PTD20 and outcome at
6 months.
REFERENCES. Vik, A. et al. Relationship of ‘‘dose’’ of intracranial hypertension to
outcome in severe traumatic brain injury. Journal of Neurosurgery 2008 109 (4), 678-684.
Sheth, K. N et al. Intracranial Pressure Dose and Outcome in Traumatic Brain Injury.
Neurocrit Care. 2013 Feb;18(1):26-32.
Poor Outcome at Hospital Poor outcome at 6 months
Discharge (GOS-E B 4)
(GOS-E B 4)
OR

95 % IC

p

OR

95 % IC

2.98

0.37-24.13

0.31

9.52

0.83-109.16 0.07

PTD20 [ 5 mmHg*hr 2.42

0.32-18.36

0.39

6.34

0.58-68.85

Age

1.04

0.97-1.12

0.30

1.01

0.94-1.09

0.72

Sex - M

7.04

1.34-36.93

0.02* 1.52

0.34-6.70

0.58

H&H 3

5.92

0.16-215.60 0.33

H&H 4

19.71 1.47-264.89 0.02* 6.23

H&H 5

16.69 1.48-188.25 0.02* 15.13 1.53-149.66 0.02*

PTD20 0-5 mmHg*hr

p

0.13

13.48 0.45-404.20 0.13
0.50-77.67

0.16

[Table 1: Multivariate logistic regression analysis]

Graph 1: Relationship between PTDICP and mean ICP
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Fig. 1
CONCLUSIONS. After illness of severity adjustment we could not confirm any association
of blood gas tensions and 3-month outcome.

INCIDENCE OF SYSTEMIC IMMUNE RESPONSE SYNDROME(SIRS) IN
PATIENTS WITH SUBARACHNOID ANEURYSMAL HAEMORRHAGE (SAH)
AND ITS ASSOCIATION WITH MORBIDITY AND MORTALITY
J. Cárdenas1, A. Cuadrado1, L. Medina1, J. Cánovas1, L. Rosado1
1
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INTRACRANIAL PRESSURE-TIME DOSE AND OUTCOME IN SUBARACHNOID
HEMORRHAGE
F. Magni1, M. Pozzi1, G. Trinchero1, M. Rota2, A. Bronco1, A. Confalonieri3, G. Citerio3
1

Università degli Studi di Milano Bicocca, Dipartimento di Scienze della Salute, Monza,
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Epidemiologia, Milan, Italy, 3Azienda Ospedaliera San Gerardo, UOS Terapia Intensiva
Neurochirurgica, Monza, Italy
INTRODUCTION. Intracranial pressure-time dose (PTDICP) is an analytical method to
quantify the burden and the time spent above a defined threshold of intracranial pressure
(ICP). Relationship between PTDICP and outcome has been already evaluated in severe
traumatic brain injury cohorts. Nevertheless, PTDICP has never been evaluated in an
aneurysmal subarachnoid hemorrhage (aSAH) population neither its relationship with long
term outcome.
OBJECTIVES. To evaluate PTDICP and its relationship to functional outcome in an aSAH
population.
METHODS. Retrospective analysis of digital data prospectively collected over a 3-yr
period (September 2010-13) on an aSAH cohort. ICP was monitored with an intraparenchymal catheter (Codman Microsensor) and recorded through a real-time automated highresolution (minute-by-minute) system connected to Computerized Patient Record System
(Innovian, Draeger). Demographic and clinical data were collected by charts review. Outcome was assessed through Extended Glasgow Outcome Scale (GOS-E) at hospital
discharge and at 6 months. Pressure-time dose (expressed as mmHg*hr) [ 20 mmHg
(PTD20) describes both the cumulative amplitude and duration of episodes above the
threshold and was computed for each patient from admission to day 7. We excluded values
recorded after ICP progressively increased above 50 mmHg to exclude terminal data. PTD20
was categorized into 3 groups: no dose (0 mmHg*hr), low dose (0-5 mmHg*hr) and
moderate to high dose ([ 5 mmHg*hr). A multivariate logistic regression analysis was

Hospital General Universitario de Alicante, Intensive Care Unit, Alicante, Spain
]INTRODUCTION. Patients suffering SAH can develop SIRS, which is clearly recognized
as a poor outcome factor in various pathologies, but there are few reports concerning SAH
and, in addition, it is not well known if there is any direct association between this phenomenon and other complications such as vasospasm or hydrocephalus.
OBJECTIVES. Determination of the incidence of SIRS in those patients admitted in the
context of SAH and its association with morbidity, defined as the development of vasospasm,
acute cerebral injury, acute lung injury (ALI), neurological deficit and with mortality.
METHODS. Observational retrospective study through a chart review of 91 patients who
were admitted due to SAH in the ICU in a third level universitary hospital between March
2012 and July 2013. SIRS parameters were measured during the first 48 h after admission,
considering a diagnosis of SIRS when patients had at least two of the following criteria:
Temperature [ 38 C or \ 36 C, heart rate [ 90 beats per minute, respiratory rate [ 20
per minute or pCO2 \ 32 mmHg, leukocyte count [ 12000/mm3 or \ 4000/mm3. Neurological outcome was evaluated according to the Glasgow Outcome Scale (GOS) based on
clinical status at three months after onsets. Data on variables associated with SIRS, such as
development of vasospasm, cerebral infarction, ALI, neurological outcome and mortality
was analysed on a univariate and multivariate basis.
RESULTS. 91 patients were included: 46 M (50,5 %) y 45 F (49,5). The mean age was
56 ± 13,3. The incidence of SIRS during the first 48 h was 36 %. SIRS was significantly
associated with the development of hydrocephalus and cerebral infarction, whereas vasospasm
and neurological outcome three months after clinical onset was not related with SIRS.
Chi2

p

DIABETES MELLITUS

4.3

0.04

CEREBRAL INFARCTION

13.3

0.001

HYDROCEPHALUS

5.2

0.022

WFNS 4-5

4.16

0.05

[Bivariate Analysis]
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B

ODDS(95 %CI)

p

WFNS 4-5

1.1

3(0.9-10.4)

0.06

CEREBRAL INFARCTION

1.7

5.4(1.8-16)

0.002

GOS

1.9

6.12(1.34-32.4)

0.02

HYDROCEPHALUS

1.5

4.6(1.08-19.5)

0.03

SIRS 48 H

CEREBRAL INFARCTION

[Multivariante Analysis]
CONCLUSIONS. SIRS presence was associated with the development of hydrocephalus or
cerebral infarction, as well as poor results in Fisher scale and poor World Federation of
Neurological Surgeons (WFNS) grade, while it was not related with the development of
vasospasm or the neurological status after SAH.
REFERENCE(S). Impact of systemic inflammatory response syndrome on vasospasm,
cerebral infarction, and outcome after subarachnoid hemorrhage: exploratory analysis of
CONSCIOUS-1 database. Tam AK, Ilodigwe D, Mocco J, Mayer S, Kassell N, Ruefenacht D,
Schmiedek P, Weidauer S, Pasqualin A, Macdonald RL. Neurocrit Care. 2010 Oct;13(2):182-9.
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EARLY ELEVATED SERUM LACTATE AND GLUCOSE LEVELS DURING
ADMISSION IN PATIENTS WITH SEVERE ANEURYSMAL SUBARACHNOID
HEMORRHAGE AND PROGNOSIS
C. Engel1, I.C. van der Horst1, M.W. Nijsten1
1

UMC Groningen, ICU, Groningen, Netherlands
INTRODUCTION. In many categories of critically ill patients, lactate and glucose are
associated with outcome - irrespective of oxygen delivery1. Adrenergic stress is increasingly
seen as the key mediator of hyperlactatemia as well as hyperglycemia2. In subarachnoid
hemorrhage (SAH), tissue levels of lactate and glucose have been associated with severity of
the SAH. But neither the time course of circulating lactate nor its relation with circulating
glucose and outcome have yet been studied in detail in patients with SAH.
OBJECTIVES. To establish whether lactate levels are elevated in patients with SAH and
whether lactate is related with prognosis as well as glucose levels.
METHODS. Patients admitted with aneurysmal SAH to our neurosurgical ICU between
2007 and 2011 were included. Hospital survival and long-term survival was known in all
patients. SAH was defined as an aneurysmal bleeding pattern on CT of the cerebrum in
combination with an aneurysm on CT-angiography. Arterial lactate levels (reference values
0.9 to 1.4 mmol/L) were regularly determined together with glucose levels with a Radiometer series 800 analyzer in order to perform computerized glucose control with the GRIP
system. The time course of lactate and glucose levels for the first two days after admission
was determined for six-hour intervals. Levels in survivors and non-survivors were compared
with a 2-sided t-test with the Bonferroni-correction.
RESULTS. We included 279 patients with a mean age of 56 years (SD ± 13) in which
1721 lactate and glucose levels were determined during the first two ICU days after ICU
admission. In hospital mortality was 20 %. Mean lactate increased to 2.2 (SD ± 1.4) mmol/
L directly after admission and decreased to 1.1 ± 0.5 mmol/L 2 days thereafter.

Early lactates and survival status
Lactate was higher in non-survivors compared to survivors at 9 h: 2.5 ± 1.4 vs. 1.6 ± 0.8
(p = 0.001); at 15 h: 2.1 ± 1.1 vs. 1.1 ± 0.6 (p \ 0.0001); at 21 h: 1.9 ± 1.2 vs. 1.2 ± 0.7
(p \ 0.0001); and at 27hs: 1.6 ± 1.2 vs. 1.1 ± 0.7 mmol/L (p \ 0.0001).
Glucose levels displayed a very similar response to lactate levels.
CONCLUSIONS. Patients admitted to the ICU for SAH treatment present with mildly
elevated lactate levels. Furthermore, lactate levels during the first ICU day were higher in
non-survivors than in survivors.
We hypothesize that elevated lactate and glucose reflects adrenergic stress that is related
with the severity of SAH, and not global hypoxia per se.
Analysis of the temporal changes in lactate and glucose in relation with adrenergic
responses may help to further elucidate the underlying mechanisms.
REFERENCE(S). 1. Bakker J, et al. Clinical use of lactate monitoring in critically ill
patients. Annals Intensive Care 2013. 2. Kaukonen KM, et al. Stress hyperlactatemia
modifies the relationship between stress hyperglycemia and outcome: A retrospective
observational wtudy. CCM 2014.
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METHODS. We observed 20 pts with ICH and Glasgow Coma Scale 4-13 (age
46.8 ± 10.0; male - 13 (65 %), female - 7 (35 %)) in the early PP. Mortality rate was 50 %.
We provided standard intensive care, early enteral nutrition (EN) from the 1st day in
intensive care unit after neurosurgical operative procedure. We used nitrogen balance
estimation to determine protein metabolism. Energy expenditure was calculated on the basis
of 160 nonprotein kcal per 1gr of nitrogen intake. SPN was started on the 2-8th day of PP
when EN was impossible or insufficient. We used ‘‘three-in-one’’ parenteral nutrition
Smofkabiven enriched with omega-3-acids and olive oil (Fresenius Kabi Deutschland
GmbH) 1477 or 1970 ml according to energy and protein expenditure with lipid emulsion
rate 0.03 - 0.04 g/kg/h. SPN duration was 18 h, than 6 h without any nutrition (from 05.30
to 11.30 a.m.). We analyzed dynamics of urea, triglyceride (TG) (normal range \ 1.71 mmol/L), glucose serum levels (GLU) (valid range up to 10 mmol/L) and arterial
oxygen tension to oxygen fraction in inhaled gas mixture ratio (PaO2/FiO2 ratio (P/F)) to
determine safety of SPN in 1-10 day of SPN in PP. Urea serum concentration was defined
daily. TG, GLU and P/F were measured 4 times per day: before SPN was started (Sample 1
at 11.30 a.m.), 2 h of SPN (Sample 2 at 13.30 p.m.), 12 h of SPN (Sample 3 at 23.30 p.m.)
and 18 h of SPN (Sample 4 at 05.30 a.m.).
RESULTS. TG did not increase significantly in 1-10 day of SPN (maximal TG 1.91 (1.19;
2.47) mmol/L at 2 h of SPN on 6th day). Urea serum level increased in 5-10 day of SPN up
to 10.1 (9.0; 12.0) mmol/L (p \ 0.05 as compared with 1st day), but kidney insufficiency
required renal replacement therapy was not revealed in observed pts. P/F did not changed
significantly during 1-10 day of SPN. P/F was stable during 24 h in pts with P/F [ 300
(Sample 1 - 365 (343; 451) (n = 88), Sample 2 - (382 (341; 434) (n = 82), Sample 3 - 371
(312; 453) (n = 82), Sample 4 - 365 (301; 449) (n = 78)). In pts with P/F \ 300 before
SPN it increased and normalized during 24 h (Sample1 - 246 (200; 273) (n = 37), Sample 2
- 270 (214; 328) (p \ 0.05 as compared with Sample 1, n = 37), Sample 3 - 289 (219; 338)
(p \ 0.05 as compared with Sample 1, n = 34), Sample 4 - 324 (255; 382) (as compared
with Sample 1, p \ 0.05, n = 35).
We revealed hyperglycemia up to 11.1 (8.9; 14.9) mmol/L just in sample 2 (2 h of SPN)
(p \ 0.05 as compared with Sample 1, n = 15) in day 2-4 of SPN.
CONCLUSIONS. SPN is safe method of nutrition support in pts with ICH. SPN administration didn’t alter lung gas exchange, triglycerides and glucose metabolism and could be
accompanied by slight serum urea increase.
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SPONTANEOUS SUBARACHNOID HAEMORRHAGE: A COMPARISON
BETWEEN PATIENTS OVER AND UNDER 65 YEARS ADMITTED TO AN
INTENSIVE CARE UNIT
J. Palamidessi Domı́nguez1, B. Balandı́n Moreno1, S. Alcántara Carmona1, R. Fernández
Rivas1, I. Fernández Simón1, B. Lobo Valbuena1, N. Martı́nez Sanz1, P. Galdos Anuncibay1
1
Puerta de Hierro Hospital, Intensive Care Unit, Madrid, Spain
INTRODUCTION. Mortality of patients C 65 years diagnosed of spontaneous subarachnoid haemorrhage (SAH) is not very well known, and highly variable according to the
different published series (between 9 and 23 %)1,2. There are also no studies that address the
differences in clinical outcomes between patients \ 65 and C 65.
OBJECTIVE. To study the different outcomes of patients, gathered by age (group A C 65
and B \ 65), with SAH admitted to an Intensive Care Unit.
METHODS. Retrospective study (October 2008-October 2013). Age, sex, severity scales
[Hunt - Hess (HH), HIJDRA and Fisher Revised (FR)], etiology, treatment and complications (rebleeding, vasospasm, hydrocephalus, seizures and salt wasting syndrome) were
evaluated. Days of mechanical ventilation (MV), ICU and hospital stay, Glasgow Outcome
Score at discharge (GOS-D), at six months (GOS-6) and mortality were also collected.
Statistical analysis: v2 and Mann- Whitney U test. Statistical significance: p \ 0.05.
RESULTS. Ninety-six patients were included: 22 in group A (72.6 ± 5.7 years; 63.6 %
women) and 74 in group B (47.7 ± 8.8 years; 64.9 % women). Distribution of patients
according to severity scales is listed on Table 1. Arteriography was performed in [ 95 % of
both groups, and was positive in 85.7 % and 68.5 % respectively (p 0.12). The anterior
communicating artery was the most frequent location of the aneurism and embolization was
the preferred treatment in both groups (85.7 % vs 56.8 %; p 0.052). There where no significant differences in the incidence of complications between groups (Table 2). Group A
had more days of MV [median 15 (8-37) vs 8 (1-33); p 0.015], ICU stay [15 (1-59) vs 7 (160); p 0.010] and hospital stay [29.5 (12-188) vs 21 (1-181); p 0.013].
There was no difference in functional recovery, founding favorable grades of GOS-D (IVV) in 61.9 % of group A and 78.4 % of B (p 0.125), and favorable GOS-6 in 61.1 % and
81.1 % respectively (p 0.134) (Table 3). Regardless of the group, a high score on the HH
scale (IV-V) was associated with worse grades of GOS (I-II-III). There were no differences
in mortality at 6 months (13.6 % vs 13.5 %).
CONCLUSIONS. The incidence of complications and functional recovery was similar in
both groups, although patients C 65 years required longer hospital stay. Only the initial
neurological status determined the quality of life in long-term.
REFERENCES. 1. Sedat J1, Dib M, Lonjon M, Litrico S, Von Langsdorf D, Fontaine D,
Paquis P. Endovascular treatment of ruptured intracranial aneurysms in patients aged
65 years and older: follow-up of 52 patients after 1 year. Stroke, 2002 Nov;33(11):2620-5.
2. Sturiale CL1, Brinjikji W, Murad MH, Lanzino G. Endovascular treatment of intracranial
aneurysms in elderly patients: a systematic review and meta-analysis. Stroke, 2013
Jul;44(7):1897-902.

Table 1 * p \ 0.05

SAFETY OF SUPPLEMENTAL PARENTERAL NUTRITION IN CRITICALLY ILL
PATIENTS WITH INTRACRANIAL HEMORRHAGE
J. Titova1, S. Petrikov1, E. Klychnikova1, E. Tazina1, M. Godkov1, A. Solodov1, V. Krylov1,
A. Ryk1
1

Sklifosovsky Research Institute for Emergency Medicine, Moscow, Russian Federation
INTRODUCTION. Safety of supplemental parenteral nutrition (SPN) is one of the main
conditions to manage nutrition support in critically ill patients (pts) with intracranial
hemorrhage (ICH).
OBJECTIVES. To determine safety of SPN in critically ill pts with ICH in the early
postoperative period (PP).

Table 2
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RELATIONSHIP BETWEEN PUPILLARY ABNORMALITIES ON ADMISSION
AFTER SUBARACHNOID HEMORRHAGE IN A CRITICAL CARE UNIT AND
HOSPITAL MORTALITY
I. Macias-Guarasa1, M.D. Arias-Verdu1, J.E. Barrueco-Fanccioni1, R. Rivera-Fernandez1,
A. Martin-Gallego2, L. Romero-Moreno2, B. Marquez-Marquez2, M.A. Arraez-Sanchez2
1

Table 3

0420
NON-TRAUMATIC SUBARACHNOID HEMORRHAGE: CLINICAL OUTCOMES
IN PATIENTS OVER 65 YEARS OLD ADMITTED IN INTENSIVE CARE UNIT
R. Fernández Rivas1, J. Palamidessi Dominguez1, B. Balandı́n Moreno1, S. Alcántara
Carmona1, B. Lobo Valbuena1, N. Martı́nez Sanz1, I. Fernandez Simón1, L. Pérez Pérez1, A.
Pérez Lucendo1
1

Hospital Universitario Puerta de Hierro, Intensive Care Unit, Madrid, Spain
INTRODUCTION. Subarachnoid hemorrhage (SAH) represents a dramatic disease with an
exceedingly high mortality and morbidity. The embolization of elderly patients with aneurismal SAH remains questionable and large series are relatively scarce.
OBJECTIVES. The aim of this study was to analyze the clinical outcomes of patients older
than 65 years diagnosed with non-traumatic SAH admitted to a 22-bed Intensive Care Unit
in a tertiary University Hospital.
METHODS. Observational study (January 2003 - May 2013). We collected the following
data: age, sex, Charlson Comorbidity Index (CCI), Hunt & Hess (HH), Hijdra and Modified
Fisher (MF) scales, etiology, treatment [endovascular coiling (EVC) or surgical clipping
(SC)] and complications such as hydrocephalus, vasospasm, rebleeding, seizures, salt
wasting syndrome and cardiopulmonary alterations. Glasgow Outcome Score (GOS) was
evaluated at hospital discharge (GOS-HD) and at 6 months (GOS-6 M).
RESULTS. Forty-three patients were included, 70 % women, mean age 72 ± 5 years, with a
CCI of 3,76 ± 1,28. HH was I-II in 15 patients (35 %), III in 10 (23 %) and IV-V in 18 (42 %).
Twenty-nine patients (67 %) had a Hijdra [ 15 and FM was III-IV in 40 (93 %). Arteriography was positive for aneurysm in 31 (72 %), arteriovenous malformation in 2 (5 %) and
negative in 6 (14 %). Endovascular coiling was performed in 49 % and surgical clipping in
11 %. Complications rates were: hydrocephalus 44,2 %, vasospasm 37,2 %, rebleeding
16,3 %, seizures 7 %, salt wasting syndrome 16,3 % and cardiopulmonary alterations 19 %.
The average hospital stay was 27 days (14-46). At hospital discharge 19 patients presented
with GOS IV-V (moderate/low disability), 11 with GOS III (severe disability) and 10 with
GOS I-II (Vegetative state/death). At 6 months 18 patients (50 %) presented with GOS IV-V
of which 11 had received EVC and three SC. The overall mortality at six months was 34,2 %;
69,2 % in patients who had not received any treatment. A statistically significant relation was
found between initial HH and GOS-HD and GOS-6 M (p \ 0.05).
CONCLUSIONS. Non-traumatic subarachnoid hemorrhage has a high incidence of complications. Patients who received endovascular or surgical treatment had a better prognosis.
However the initial neurological status is the factor that determines the quality of live in the
long term.

0421
NOVEL OPTICAL INVESTIGATION OF CEREBRAL OXYGENATION,
HEMODYNAMICS AND METABOLISM FOLLOWING FAILURE OF CEREBRAL
AUTOREGULATION
D. Highton1, C.E. Elwell2, M. Smith1
1

University College London Hospital NHS Foundation Trust, Neurocritical Care, London,
United Kingdom, 2University College London, Department of Medical Physics and
Bioengineering, London, United Kingdom
INTRODUCTION. Following acute brain injury (ABI) autoregulation of cerebral blood
flow (CA) is frequently impaired and associated with adverse outcome1. Impaired CA
may be related to metabolic dysfunction and vasoparesis and can result in hypoperfusion
and secondary ischemia. CA oriented therapy aims to improve metabolic and flow
coupling but there are no clinically proven methods for reliably assessing CA or
thresholds for metabolically ‘‘optimal’’ CA. Time resolved near infrared spectroscopy
measures absolute oxy/deoxy-hemoglobin concentrations and light scattering. This allows
quantification of absolute cerebral oxygenation with clear theoretical benefits. Further,
light scatter may be a novel marker of cellular/mitochondrial injury2. Understanding the
relationship between cerebral metabolism and CA may guide hemodynamic manipulation
following ABI. The aim of this research is to investigate the effects of impaired CA on
cerebral oxygenation, hemodynamics and metabolism using novel non-invasive bedside
optical techniques.
METHODS. 20 ventilated, sedated patients with ABI were investigated using in-house
multi-distance broadband and time resolved (TRS-20, Hammamatsu Photonics) spectroscopy systems. Multimodal monitoring of CA was performed using previously suggested
indices of CA derived from blood pressure and neuromonitoring: Mx-from transcranial
Doppler flow velocity in the middle cerebral artery, PRx-from intracranial pressure, TOx/
THx from spatially resolved spectroscopy1. Absolute hemoglobin saturation (SO2), total
cerebral hemoglobin (HbT) and tissue scattering (at 834 nm) were measured bilaterally over
frontal cortex. Average data from both sides is reported. SO2, HbT and scatter were compared between patients with impaired CA (any CA index [ 0.3) and intact CA using
Student’s t-test.
RESULTS. Nine patients had impaired CA, and this was not associated with differences in
SO2 (intact 68 %, impaired 70 % p = 0.20) or HbT (intact 57 lmol/L, impaired 60 lmol/L
p = 0.54). However there was a significant difference in tissue scattering (intact CA 8.5/cm
vs. impaired CA 7.2/cm p = 0.02) suggesting underlying tissue injury.
CONCLUSIONS. CA is not related to changes in SO2 or HbT suggesting cerebral haemodynamics are appropriately coupled to metabolism even when vascular reactivity is
impaired. Reduced light scattering may indicate underlying tissue injury, and could represent mitochondrial swelling [2] and metabolic failure. The relationship between impaired
CA and outcome may thus be a marker of underlying tissue injury rather than causal.
Although further work is required to elucidate the pathophysiology of reduced optical
scattering, time resolved spectroscopy may be uniquely placed to investigate the optimal
treatment windows in the progression of ABI to loss of CA and tissue infarction.
REFERENCE(S). [1] Zweifel, C. et al. (2014) Med EngPhys10.1016/j.medengphy.2014.03.002. [2] Johnson, L. J. et al. (2002). NeuroImage, 17(3), 1649-1657.

Carlos Haya University Hospital, Intensive Care Unit, Malaga, Spain, 2Carlos Haya
University Hospital, Neurosurgical Department, Malaga, Spain
OBJECTIVE. To evaluate the links between pupillary abnormalities on admission after
subarachnoid hemorrhage, SAH, and hospital mortality in our critical care unit.
METHODS AND MATERIALS. Patients with SAH between 2008 and 2013. We analyzed demographic variables, gravity, mortality and treatment. T-Student was applied for
continuous variables and v2 for qualitative variables.
RESULTS. N = 340. Mean Age was 54.16 ± 13.03, gravity according to APACHE II
score, 14.82 ± 7.72. Glasgow Coma scale score(GCS) on admission 11.84 ± 4.15. ICU
mortality 13.2 %, hospital mortality 16.8 %. Patients who died in hospital presented no
significant statistical differences with regard to age 54.27 ± 13.02 as opposed to
53.79 ± 13.28 years (p = 0.81). Patients who died were more likely to have worse scores:
APACHE II, 21.4 ± 7.85 vs 13.60 ± 7.07 points (p \ 0.001) and GCS, 7.17 ± 4.45 vs
12.7 ± 3.56 (p \ 0.001). Of the 53 patients who died in hospital 31 (58.5 %) presented
pupillary abnormalities on admission. And of the 58 patients who presented pupillary
abnormalities on admission 31 died (53.4 %), and of the 280 who presented normal pupils,
22 (7.9 %) died (p \ 0.001). The multivariable analysis showed that hospital mortality was
linked with pupillary abnormality, OR: 4.70 (2.11-10.45) and GCS on admission, OR 0.82
(0.75-0.89). Neither APACHE II nor age were included in the model. Discrimination
evaluated under the ROC curve of this model was 0.83 (0.76-0.9). APACHE II was 0.77
(0.70-0.84) and the GCS scale was 0.81(0.74-0.88).
CONCLUSIONS. In patients with SAH the presence of pupillary abnormalities on admission
to ICU is a significant predictor of mortality. Its accuracy is significantly higher than APACHE
II and GCS, both of which complement each other in their predictive function.
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TRENDS IN MORTALITY AND NEUROLOGICAL OUTCOME IN PATIENTS
ADMITTED TO INTENSIVE CARE WITH NON-TRAUMATIC SUBARACHNOID
HAEMORRHAGE
J.C. Sturrock1, R. Macfadyen1, G. Foggo1
1

Western General Hospital, Intensive Care Unit, Edinburgh, United Kingdom
INTRODUCTION. Subarachnoid haemorrhage (SAH) is a devastating neurological condition which frequently occurs in a relatively young healthy population [1]. SAH is
associated with high mortality and significant neurological morbidity impacting on activities
of daily living and quality of life [2].
OBJECTIVES. To determine neurological outcome amongst patients admitted to our ICU
with a diagnosis of non-traumatic SAH. In addition to determine whether the origin or grade
of SAH, predicted quality of life in those who survived to hospital discharge.
METHODS. This was a retrospective study of patients admitted the ICU at Western
General Hospital, Edinburgh from 1st January to 31st December 2011. Patients were
identified from Wardwatcher (Critical Care Audit Ltd, Yorkshire, UK) and demographic
data was collected, as were details of SAH aetiology, grade, course of ICU stay and hospital
discharge. All survivors were identified and sent a standardised questionnaire (Modified
Rankin Score Q9) to assess their functional status. This study was approved by the NHS
Lothian Caldicott Guardian, and approval from the local Research Ethics Committee was
sought but not required.
RESULTS. Forty-one patients were identified over a 1 year period, with the majority of the
cohort being female (68.3 %) with a mean age of 56.2 (12 SD) years. Twenty-seven
(65.9 %) of the SAH studied occurred in the anterior circulation, with 14.7 % (n = 6) being
posterior, 9.6 % (n = 4) being basilar and in 9.6 % of cases the origin was unknown or not
recorded. The majority of the patients received radiological intervention, with 60.9 %
receiving coiling, only 1 patient required clipping and 2 having surgical evacuation. Three
patients received no surgical or radiological intervention, however these were associated
with grade 1 or 2 disease. Of the remaining patients, 8 were treated palliatively and since
died in ITU or on discharge to the ward. Of the group studied, 12 patients died during the
ITU stay (29.2 %), with 3 further patients dying post discharge. Of those followed up, a
further 2 patients could not be located. The remaining 24 patients were sent a Modified
Rankin Score (MRS) Q9 Questionnaire, with 17 responding (70.8 %). The median time to
follow up was 871 days.
Site

Median SAH
Grade

Response
Rate

Median MRS
score (range)

Anterior (n = 27)

3

12 of 15

1 (0-5)

Posterior (n-6)

2

3 of 4

2 (2)

Basilar (n = 4)

4

2 of 3

0.5 (0-1)

Unknown (n = 4)

4

0 of 1

n/a

[Table 1. SAH grade and site with the median MRS]

Fig. 1 The median MRS for each SAH grade
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CONCLUSIONS. Our data confirms that SAH is associated with high mortality within a
relatively young population. For those who survived, we found that those with posterior
circulation SAH were associated with poorer functional outcome. We also found this to be
the case in patients presenting with grade 4 SAH, but not with grade 5 presentations. This
may be due to inconsistencies in GCS assessment at presentation.
REFERENCE(S). 1. Navi B, Kamel H, Hemphill J, Smith W. Trajectory of Functional
Recovery After Hospital Discharge for Subarachnoid Hemorrhage. Neurocritical Care,
2012; 17:343-347. 2. Al-Khindi T, Macdonald R, Schweizer, T. Cognitive and Functional
Outcome After Aneurysmal Subarachnoid Hemorrhage. Stroke. 2010; 41: e519-e536.

Aneurysm treatment used was surgical in 27 %, coiling in 55.4 %, while in 17.3 % of the
patient no treatment was performed.In the table 1 we expose characteristics and outcomes,
regarding patients discharge GOS, grouped according to treatment that had been used for the
bleeding responsible aneurysm exclusion.
Surgery

Coiling

No treatment

p

Bad initial Hunt-Hess (3-5)

51.2 %

53.3 %

79.5 %

\ 0.001

Bad initial FMNC (3-5)

37.3 %

37.1 %

68.5 %

\ 0.001

Bad initial Fisher (3-4)

80.1 %

83.7 %

91.5 %

\ 0.001
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Mechanical Ventilation

41 %

40.7 %

75 %

\ 0.001

SHORT-TERM OUTCOME IN ANEURYSMAL SUBARACHNOID
HEMORRHAGE (ASAH) AFTER REPAIR TREATMENT (CLIPPING
OR COILING) OF RUPTURED INTRACRANIAL ANEURYSM

Hydrocephalus

25 %

35 %

61 %

\ 0.001

Vasospasm

25 %

19 %

15.9 %

n.s

Rebleeding

9.6 %

8.3 %

31.7 %

\ 0.001

M. Gero Escapa1, S. Ossa Echeverri1, M. Montero Baladı́a1, A. Zabalegui Pérez1,
J.L. López López2, E. Portugal Rodrı́guez1, S. Puerto Corrales1, M. Del Valle Ortiz1,
M.E. Perea Rodrı́guez1, R. Vara Arlanzón1, C. Carbajales Pérez1, E. Martı́nez Barrio1,
A. Berrazueta Sánchez de Vega1, D. Iglesias Posadilla1, S. Calvo Simal3

Stroke

27 %

21 %

21 %

n.s.

Bad discharge GOS (1-3)

30.8 %

34.2 %

87 %

\ 0.001

1

Hospital Universitario de Burgos, Intensive Care Unit, Burgos, Spain, 2Hospital
Universitario de Burgos, Vascular Radiology, Burgos, Spain, 3Hospital Universitario de
Burgos, Investigation Unit, Burgos, Spain
INTRODUCTION. aSAH is a significant cause of morbidity and mortality throughout the
world. Last decades case-fatality rates are falling, and increasing data suggest that early
aneurysm repair, together with aggressive management of complications is leading to
improved functional outcomes.
OBJECTIVES. Analysis of outcome and complications in patients with aSAH during two
different periods after implantation of endovascular treatment (EVT) protocol.
METHODS. Descriptive, retrospective and observational study. Including aSAH admissions in ICU, over four years (2010 to 2013). Two study periods: Group A 2010-2011
(without EVT in our hospital) and Group B 2012-2013. Different variables were analized:
epidemiological, aneurysm location and size, repair treatment, complications, ICU and
hospital lenght of stay and morbidity.
RESULTS. Sample size: 57 patients (69 analysed, 12 excluded due to transfer another
hospital).
Group A: 22 and Group B: 35 patients (Every dates represented A/B). Baseline characteristics of both groups populations are summarized in Table 1.
GROUP A

GROUP B

AGE

61,2

56,6

WOMEN

63,6 %

65,7 %

HBP

27,3 %

40 %

DM

4,5 %

0%

DYSLIPIDEMIA

27,3 %

25,7 %

[Table 1]
Severity scales: APACHE II 14/12; GCS 10/11; Hunt-Hess 5 : 31,8 %/22,9 %; Fisher 4:
45,5 %/60 %; WFNS 5: 31,8 %/25,7 %. Aneurysm location: anterior comunicant 36,4 %/
45,7 %; internal carotid artery- posterior comunicant 31,8 %/14,3 %; middle cerebral artery
27,3 %/22,9 %; other 4,5 %/17,1 %. Aneurysmal sack diameter: small (\ 15 mm) 100 %/
88,6 %, large (15-25 mm) 0 %/8,6 %. Repair treatment: surgical 68,2 %/11,4 %, EVT 0 %/
71,4 % and conservative 31,8 %/17,1 %. Group B has 25,8 % less risk of surgery. Time
admission-repairment: 3,95/2,51 days. Complications: vasoespasm 22,7 %/34,3 %, rebleeding 27,3 %/5,7 % (p 0,045, 37 % less risk in Group B), hydrocephalus 13,6 %/17,1 %,
seizures 9,1 %/5,7 % and ventriculitis 9,1 %/14,3 %. Length of stay : ICU 15,2 days (SD
3,39)/10,3 (SD 1,28) and hospital 24,6 days (SD 3,90)/21,1 (SD 3,99). Morbility using GOS
scale: 1 = 31,8 %/28,6 %; 2 = 4,5 %/2,9 %; 3 = 13,6 %/14,3 % 4: 0 %/17,1 % 5:
45,5 %/37,1 %. We separated two GOS groups: bad prognosis (grade 1-2-3 included)
52,4 %/45,7 % y good prognosis (4-5) 47,6 %/54,3 %.
CONCLUSIONS. In this study differences about short-term outcome are not found. In
second period, rebleeding decreases and vasoespasm and ventriculitis increase. No statistical
significance in lenght of stay. EVT indication grows up when we have this technique, on the
other hand other treatments rates come down.
REFERENCE(S). E. Sander Connolly, Jr, MD, FAHA, Chair et al. Guidelines for the
Management of Aneurysmal Subarachnoid Hemorrhage.Stroke. 2012;43:1711-1737. Joanna D. Schaafsma, MD; Marieke E. Sprengers et al. Long-Term recurrent Subarachnoid
Hemorrhage after adequate coiling Versus clipping of ruptured intracranial aneurysms.Stroke. 2009;40:1758-1763. - Jens Fiehler and James V. Byrne. Factors affecting
outcome after endovascular treatment of intracranial aneurysms. Current Opinion in Neurology 2009, 22:103-108

[Table 1. Characteristics and Outcomes]
Hospital mortality was 8.7 % for surgical treated patients, 12.6 % in coiling, and 71.5 if no
treatment was used.
CONCLUSIONS. Patients with spontaneous subarachnoid hemorrhage in which no treatment was offered had more complications during evolution and poorer results than surgical
and coiling patients. Moreover those patients had worse initial clinic situation and more
severe hemorrhage.
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AN INVESTIGATION INTO THE BARRIERS OF THE IMPLEMENTATION OF
HAEMODYNAMIC OPTIMISATION FOR INTUBATED SAH PATIENTS
E.L. Rankin1, V.G. Robinson-Barnes1, R. Gorf1
1
Kingston University and St George’s, University of London, Neuro ITU 2nd floor AMW,
London, United Kingdom
INTRODUCTION. Fluid management is an imperative component in the care of subarachnoid haemorrhage patients. Too little fluid, and the chance of the patient developing
vasospasm rises. Too much fluid, and these patients are up to 26 % more likely to develop
pulmonary oedema, 30 % increased chance of hyponatremia, and of these hyponatremic
patients, 60 % of them will die. New guidelines target euvolaemia, and ensure the haemodynamic status in these patients is monitored (Pringle et al. 2012).
AIM. To identify current use haemodynamic guidelines and describe the barriers to the
implementation of haemodynamic management for SAH patients.
METHODS. Two stage process:1) Data collection in 50 consecutive patients between
March to September 2013.2) Survey the knowledge base of the nurses working in the
intensive care unit; via anonymous questionnaires after the analysis of stage 1.. A historical
research audit of past patients, analysing their fluid balance and haemodynamic status data.
Finally, analysing the documentation of the fluid boluses given to the patients along with
clinical reasons for the fluid challenge.
RESULTS.
Stage 1 Patient’s Fluid management:
Number of Patients 50 % who had haemodynamic monitoring56 % (28 patients)Average
number of haemodynamic data recorded over3.6 sets % of fluid challenges given with pre
and post obs27 % (66 challenges) % of fluid challenges given with SBP \ 120mmhg23 %
(56 fluid challenges) % of fluid challenges given with no documentation or low SBP 50 %
(121 challenges)
Stage 2 Survey: Nursing questionnaire results on 28 nurses Barriers reported by the nurse
N %Lack of sufficient training90 %lack of haemodynamic monitoring knowledge46 %Lack
of awareness of new SAH guidelines65 %
CONCLUSION. Only 27 % of patients had the appropriate documentation and fluid
management. The most important barriers were lack of awareness of new guidelines and
how to interpret the haemodynamic data to improve the management of these patients.
REFERENCES. Matta, B., Menon, D., & Smith, M. (2011) Core Topics in Neuroanaesthesia and Neuro Intensive Care. Cambridge. Cambridge University Press
Pringle, C., Maratos, E., Crocker, M. & Sherrington A. (2012) Subarachnoid Haemorrhage
and Hypervolemic fluid management in NICU. Society of British Neurological Surgeons.
Wartenberg K. (2013) Update on the management of Subarachnoid Haemorrhage. Future
Neurology. (2): 205-224
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SPONTANEOUS SUBARACHNOID HEMORRHAGE (SAH) OUTCOMES
ACCORDING TO TREATMENT USED
F. Pino-Sánchez1, E. Garcı́a-Bautista2, F. Guerrero-López1, M. Redondo-Orts1,
R. Lara-Rosales1, E. Fernández-Mondéjar1
1

H. U. Virgen las Nieves, Neurointensive Care Unit, Granada, Spain, 2H. U. Virgen las
Nieves, Interventional Neuroradiology, Granada, Spain
INTRODUCTION. It is important to analyze results in a prevalent and high impact disease
as SAH. To know if treatment performed conditions these outcomes is essential.
OBJECTIVES. To assess evolution of patients with SAH according to the type of treatment
used to exclude the bleeding responsible aneurysm.
METHODS. Cohort of patients admitted to intensive care unit with SAH from 1996-2013
with complete hospitalary monitoring (we excluded transfered patients to other acute hospital). We collected basic epidemiological data, general severity parameters, and SAH
admission data, type of aneurysm treatment, admission time and outcomes, mainly GOS and
mortality. Basics statistics with SPSS 20.0, we considered significance if p \ 0.05.
RESULTS. 963 patients were admitted in intensive care unit during study period with a
SAH. After aneurysm treatment 236 were transfered to their procedence hospitals and they
were excluded of anlysis, so 727 remained with complete monitoring to hospital discharge.
13 survivors had not a reliable GOS collected, so analysis sample remain in 714 patients.

NEURALLY ADJUSTED VENTILATORY ASSIST AND PROPORTIONAL ASSIST
VENTILATION: BOTH IMPROVE PATIENT VENTILATOR INTERACTION
M. Schmidt1,2, F. Kindler2, J. Cecchini1, E. Morawiec1,2, R. Persichini2, T. Similowski1,2,
A. Demoule2,3
1

Sorbonne Universités, UPMC Univ Paris 06 and INSERM, UMR_S 1158,
Neurophysiologie Respiratoire Expérimentale et Clinique, Paris, France, 2Groupe
Hospitalier Pitié-Salpêtrière, Pneumologie et Réanimation Médicale, Paris, France,
3
Sorbonne Universités, UPMC Univ Paris 06 and INSERM, UMRS 974, Therapies du
Muscle Strié, Paris, France
RATIONAL. Pressure support ventilation (PSV) delivers a constant level of assistance
whatever the intensity of the patient’s respiratory effort is. As opposed, proportional modes
of ventilation deliver a level of assistance that is proportional the intensity of the patient
inspiratory effort. There are two main proportional modes of ventilation: proportional assist
ventilation (PAV), which adjusts the level of assistance to the activity of respiratory muscles
estimated with an algorithm, and neurally adjusted ventilatory assist (NAVA) that enslaves
ventilator assistance to the electromyographic activity of the diaphragm (EAdi), a surrogate
of central respiratory activity. To date, PAV and NAVA have been individually compared to
PSV but not to each other.
OBJECTIVE. To compare the impact of three assistance levels of NAVA, PAV and PSV
on 1) breathing pattern, 2) respiratory drive, 3) breathing pattern variability, 4) patient
ventilator asynchrony, and 5) blood gas.
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METHODS. Cross-over, prospective, randomized controlled trial in mechanically ventilated patients conducted in a ten-bed intensive care unit. In 16 intubated patients, PSV,
NAVA and PAV were set to obtain a tidal volume (VT) of 6-8 ml/kg (PSV100, NAVA100
and PAV100). The assistance was further decreased by 50 % (PSV50, NAVA50 and PAV50)
and then increased by 50 % (PSV150, NAVA150 and PAV150) with both modes. The three
modes were randomly applied. Airway flow and pressure, electrical activity of the diaphragm (EAdi) and blood gas were measured. Were calculated: VT, peak EAdi, the
coefficient of variation of VT and EAdi, and the prevalence of the main patient-ventilator
asynchronies.
MAIN RESULTS. 1) PAV and NAVA prevented the increase of VT with high level of
assistance (respectively 7.4 (5.7-10.1) ml.kg-1 and 7.4 (5.9-10.5) ml.kg-1 with PAV150 and
NAVA150 vs. 10.9 (8.9-12.0) ml.kg-1 with PSV150, p \ 0.05); 2) EAdi was higher with
PAV than with PSV in level100 and level150; 3) The coefficient of variation of VT was
higher with NAVA and PAV (respectively 19 (14-31) % and 21 (16-29) % with NAVA100
and PAV100 vs. 13 (11-18) % with PSV100, p \ 0.05); 4) The prevalence of ineffective
triggering was lower with PAV and NAVA than with PSV (p \ 0.05), but the prevalence of
double triggering was higher with NAVA than with PAV and PSV (p \ 0.05); 5) Blood
gases remained unchanged.
CONCLUSIONS. NAVA and PAV have a similar impact on breathing pattern. Compared
to PSV, these two modes restore the natural variability of breathing and improve patientventilator synchrony.
GRANT ACKNOWLEDGEMENT. The study was partly funded by a Grant from
Covidien.
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CLOSE LOOP VENTILATION IN ICU: A RANDOMIZED TRIAL OF
WORKLOAD, SEDATION AND OUTCOMES
A. Garnero1,2, D. Novotni3, T. Laubscher3, G. Corno2, L. Ducros2, A. Berric2, J.-M. Arnal2,3
1
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Medicine, Monash University, Melbourne, Australia, 2Hopital Sainte Musse, Reanimation
Polyvalente, Toulon, France, 3Hamilton Medical, Medical Research, Bonaduz, Switzerland
INTRODUCTION. IntelliVent-ASV is a novel ventilation mode adjusting automatically
CO2 removal and oxygenation parameters for passive and spontaneously breathing
mechanically ventilated patients.
OBJECTIVES. This monocentric randomized controlled parallel group study compared the
number of manual settings (primary outcome), the dose of sedation, the duration of ventilation, and the easiness to use ventilation mode between IntelliVent-ASV and conventional
ventilation in mechanically ventilated ICU patients.
METHOD. This study was performed in the general ICU of Hôpital Sainte Musse, Toulon,
France. Eligible participants were adult aged 18 or over, invasively ventilated for less than
24 h at the time of inclusion with an expected duration of mechanical ventilation of more
than 48 h. Exclusion criteria were broncho-pleural fistula, ventilation drive disorder and
moribund patients. Patients were allocated to IntelliVent-ASV group or to conventional
group (volume assist or pressure control and pressure support modes) using blocked randomization. All ventilation variables, manual settings (alarm settings excluded), and
sedation were continuously recorded. The easiness to use ventilation mode was assessed
during each shift by the nurse and the physician in charge using a visual analogic scale
(VAS).
RESULTS. 60 patients were included between December 2012 and November 2013
(age = 64 ± 14 years, SAPS II = 53 ± 14), 30 in each group. The total number of manuals settings and the number of manual settings per day were significantly reduced in
IntelliVent-ASV group (11 [4-24] versus 34 [13-79] total manual settings per patient
(p \ 0.001) and 3 [1-5] versus 7 [5-14] manual settings per day per patient (p \ 0.001)).
The total dose of midazolam (152 [34-319] versus 223 [16-497] mg; p = 0.578) and
sufentanil (787 [240-1810] versus 1124 [79-2636] lg; p = 0.547), the duration of invasive
ventilation (6 [3-8] versus 5 [4-10] days; p = 0.699) and ventilator-free days at day 28 (18
[0-24] versus 18 [0-21] days; p = 0.910) were not different between IntelliVent-ASV group
and conventional modes group. Intellivent-ASV was easier to use than conventional modes
for nurses (VAS = 0.2 [0.0-0.5] versus 1.3 [0.7-2.2]; p \ 0.001) and physician (VAS = 0.4
[0.0-1.0] and 2.2 [1.3-3.0]; p \ 0.001). There was no important adverse event in either
group.
CONCLUSION. IntelliVent-ASV required less manual settings than conventional ventilation modes with similar sedation use and ventilation duration. IntelliVent-ASV was easier
to use for the nurses and physicians.
The trial is registered at ClinicalTrial.gov, number NCT01781091.
This study was promoted by the Centre Hospitalier Intercommunal de Toulon and funded by
Hamilton Medical.

mean tidal volume recorded in the first 24 h of admission was 536 ± 40, which represents
an excess of 88,2 ± 30 ml over the ideal lung protective volume. In patients with ALI/
ARDS, the tidal volume delivered was 544 ml ± 30, which represents an excess of
95 ± 25 ml. The ARDS subpopulation had an average admission Pa/FiO2 of 156, with an
observed ICU mortality of 64 %.
CONCLUSIONS. These data demonstrate that, in our institution, a pressure control-based
ventilatory strategy resulted in tidal volumes significantly greater than the recommended
6 ml/Kg. This effect was observed in both mandatory (Bi-level) and spontaneous (pressure
support) modes of ventilation. While the effect of restricting tidal volumes to 6 ml/Kg in
spontaneously ventilating patients remains controversial, the high mortality observed in the
subgroup of patients with ARDS in this study may suggest an effect of ongoing volutrauma
and the perpetuation of lung injury in self-ventilating patients receiving [ 6 ml/Kg.
REFERENCE(S). Sutherasan et al., Protective mechanical ventilation in the non-injured
lung, Crit Care, 2014. Rubenfeld et al., Barriers to providing lung-protective ventilation to
patients with acute lung injury, Crit Care Med, 2004.
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MANUAL ASV VS. INTELLIVENT-ASV FOR PATIENTS AFTER CARDIAC
SURGERY
T. Watanabe1, Y. Onodera1, N. Nakamura1, R. Akimoto1, H. Suzuki1, M. Nakane1,
K. Kawamae1
1
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INTRODUCTION. Automated ventilators like INTELLiVENT-ASV, with which physicians only need set target PETCO2 and SpO2 levels, were developed to provide more
appropriate ventilation to patients and reduce medical staff workloads. Ventilator settings
are critical for patients after cardiac surgery. However, INTELLiVENT-ASV use for these
patients has not been thoroughly investigated. Thus, we compared ventilator setting
adjustments made by INTELLiVENT-ASV and those made by manual ASV after cardiac
surgery.
OBJECTIVE. To assess the feasibility of using INTELLiVENT-ASV for patients after
cardiac surgery.
METHODS. We enrolled patients who underwent elective cardiac valve surgery from July
2013 to April 2014. After ICU admission, patients were randomized into two groups (10
patients per group): INTELLiVENT-ASV and ASV. With INTELLiVENT-ASV, SpO2
target shift was fixed to +3 and PETCO2 target shift was adjusted for PaCO2 of
35-45 mmHg. Ventilation settings were automatically adjusted until a spontaneous
breathing test was given. With ASV, PEEP, FIO2 and %minute volume were initially
decided by ICU physicians. PEEP and %minute volume were physician adjusted and FIO2
was adjusted by ICU nursing staff based on an arterial blood gas analysis protocol (Fig. 1).
Ventilator settings (PEEP, FIO2, %minute volume), P/F ratio and PaCO2 were recorded each
hour after ICU admission for 24 h. Group comparisons for ventilator settings and P/F ratios
were made by Mann–Whitney U tests, and p-values of \ 0.05 were considered significant.
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THE POTENTIAL HAZARDS OF PRESSURE-CONTROL VENTILATION
I. Asua1, S. McKechnie2, E. Patrick2
1

Oxford University Hospitals, AICU, Oxford, United Kingdom, 2Oxford University
Hospitals, Oxford, United Kingdom
INTRODUCTION. Lung protective ventilation (LPV), is an accepted standard of care for
patients with the acute respiratory distress syndrome (ARDS). A growing body of evidence
supports LPV in patients with other forms of acute respiratory failure and in patients with
structurally normal lungs. The evidence for LPV is largely based upon studies that have used
mandatory volume-controlled modes of ventilatory support. The role of controlling tidal
volumes in spontaneously ventilating patients remains controversial.
OBJECTIVES. To establish if the use of pressure-controlled mandatory ventilatory support
(Bi-level) and/or the use of pressure support in spontaneously ventilating patients results in
the delivery of tidal volumes consistent with LPV for a general intensive care population.
METHODS. A Bi-level/pressure support-based nurse-led ventilation strategy is the default
for all patients in our unit, with patients generally switched to pressure support as soon as
able. We retrospectively analysed data extracted from electronic patient records in 200
mechanically ventilated patients sequentially admitted to ICU for mechanical ventilation
during a six month period (November 2013 to April 2014) The tidal ventilation administered
was determined by averaging the hourly tidal volume recorded over the first 24 h of
admission. The ‘‘ideal’’ tidal ventilation (6 ml/kg) was based on ideal body weight.
RESULTS. The average age of the study population was 58, with an average duration of
mechanical ventilation of 4.1 days and an ICU length of stay of 6.1 days. 20 % of patients
had ALI/ARDS on admission. 5 % had community acquired pneumonia. 43 % were
admitted post-operatively. 29 % of patients were ventilated for neurological reasons. The

Fig. 1
RESULTS. APACHE II scores (INTELLiVENT-ASV vs. ASV: 11.1 ± 3.1 vs.
11.9 ± 3.8), PEEP values (6.5 ± 1.7 cmH2O vs. 8.1 ± 2.6 cmH2O), %minute volumes
(115 ± 25 vs. 114 ± 15) and P/F ratios (304 ± 49 vs. 300 ± 88) did not significantly differ
between these groups. FIO2 levels at 1, 2, 3 and 6 h with INTELLiVENT-ASV were
significantly lower than with ASV (Fig. 2).

Fig. 2 FIO2 changes in ASV and INTELLiVENT-ASV
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CONCLUSION. Automated INTELLiVENT-ASV ventilator adjustments were not much
different compared with manually controlled ASV settings. FIO2 during early ventilation
was set lower by INTELLiVENT-ASV, although oxygenation was not different. Thus,
INTELLiVENT-ASV use may be feasible for patients after cardiac surgery.
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AUTOMATIC TUBE COMPENSATION (ATC) VERSUS PRESSURE SUPPORT
VENTILATION (PSV) DURING WEANING FROM MECHANICAL
VENTILATION
R. El-Sherif1, M. Abdulfatah1, M. Hamdy1, N. Ismail1
1
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COMPARISON OF VARIABLE PRESSURE SUPPORT VENTILATION,
NEURALLY ADJUSTED VENTILATORY ASSIST, AND PROPORTIONAL
ASSIST VENTILATION ON BREATHING PATTERN VARIABILITY AND
PATIENT VENTILATOR INTERACTION
E. Morawiec1,2, F. Kindler2, M. Schmidt1,2, J. Delemazure2, C. Rolland-Debord2,
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3
Sorbonne Universités, UPMC Univ Paris 06 and INSERM, UMRS 974, Thérapies du
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INTRODUCTION. Breathing in healthy humans is characterized by a cycle to cycle
variability that proceeds from the complexity of the breathing command. Reduced variabilty
is often observed in mechanically ventilated patients, and is associated with negative outcomes. Restoring the natural variability of breathing during mechanical ventilation could
therefore be an important issue. ‘‘Proportional’’ modes of ventilation restore some of the
intrinsic variability of breathing. With proportional assist ventilation (PAV), the level of
assistance is proportional to the activity of the respiratory muscles as estimated by a
mathematical algorithm. With neurally adjusted ventilatory assist (NAVA), the level of
assistance is proportional to the electromyographic activity of the diaphragm (EAdi). Both
modes increase breathing pattern variability, prevent overdistension and improve patientventilator interaction. Variable PSV (V-PSV) is a mode of ventilation in which the level of
assistance varies randomly, on a cycle-by-cycle basis, regardless of the patient’s respiratory
efforts. Animal studies suggest that V-PSV improves gas exchanges and reduces alveolar
damage. The effects of such an extrinsic variability of pressure support on breathing pattern
and on the patient-ventilator interaction are not known, and have never been compared to
the effects of PAV and NAVA.
OBJECTIVES. To compare the impact of PSV, NAVA, PAV and two levels of V-PSV
(NOISY30 % and NOISY 80 %) on:
1) breathing pattern,
2) breathing pattern variability,
3) patient ventilator asynchrony, and
4) prevalence of VT [ 10 ml/kg
METHODS. Cross-over, prospective, randomized controlled trial conducted in a ten-bed
intensive care unit. In 12 intubated patients, PSV, NAVA and PAV were set to obtain a tidal
volume (VT) of 6-8 ml/kg. Two conditions of V-PSV were also studied by applying a
variability level of 30 and 80 % (V500, Dräger) to the chosen level of PSV. The five modes
were randomly applied. Airway flow and pressure, electrical activity of the diaphragm
(EAdi) were measured. Were calculated: VT, inspiratory time (Ti), peak EAdi, the coefficient of variation (CV) of VT, Ti and EAdi, and the prevalence of the main patientventilator asynchronies.
RESULTS. 1) Breathing pattern was similar in the 5 conditions 2) The variability of the
breathing pattern increased in NOISY80 %, NAVA and PAV (p \ 0.05), in a similar range
3) 3)The overall prevalence of asynchronies was low. The prevalence of double triggering
was higher in NAVA and NOISY80, and lower in PAV, compared to PSV (p \ 0.05), the
prevalence of inneffective efforts was unchanged. 4) 4)There was a trend towards a lower
prevalence of VT [ 10 ml/kg with the three variable modes compared to PSV (p = 0.061).
CONCLUSIONS. NOISY80 % induces the same increase in breathing pattern variability
than NAVA and PAV, without inducing more patient -ventilator asynchrony, or the proportion of VT [ 10 ml/kg.
GRANT ACKNOWLEDGMENT. The study was partly funded by a Grant from Covidien.
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NEURALLY ADJUSTED NON-INVASIVE VENTILATION IMPROVES PATIENTVENTILATOR INTERACTION IN COPD
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INTRODUCTION. Delivering synchronous assist during non-invasive ventilation (NIV) is
challenging with pneumatically controlled ventilators, especially in patients with chronic
obstructive pulmonary disease (COPD). Neurally adjusted ventilatory assist (NAVA) uses
the electrical activity of the diaphragm (EAdi) to control the ventilator instead of pressure or
flow waveforms.
OBJECTIVES. To evaluate patient-ventilator interaction in patients with COPD during
NIV with pressure support ventilation (PSV) and NAVA.
METHODS. Twelve COPD patients underwent three 30-min trials: 1) PSV with a dedicated NIV ventilator (NIV-PSVVision), 2) PSV withan ICU ventilator (NIV-PSVServo-I), and
3) during NIV-NAVA. EAdi, flow, and airway pressure were recorded. Patient-ventilator
interaction was determined with a new automated index (NeuroSync index), that calculates
timing errors between airway pressure and EAdi.
RESULTS. The NeuroSync index was higher (larger error) for NIV-PSVVision (24 [15-30]
%) and NIV-PSVServo-I (21 [15-26] %) compared to NIV-NAVA (5 [4-7] %; p \ 0.001).
Wasted efforts, trigger delays and cycling-off errors were less with NAVA (p \ 0.05 for
all). The NeuroSync index and the number of wasted efforts were strongly correlated
(r2 = 0.84), with a drastic increase in wasted efforts after timing errors reach 20 %.
CONCLUSIONS. In COPD patients, NIV-NAVA improves patient-ventilator interaction
compared to PSV, delivered either by a dedicated or ICU ventilator. In addition, increasing
mismatch between neural effort and pneumatic timing is associated with wasted efforts.

Cairo University, Cairo, Egypt
INTRODUCTION. Tolerance of a spontaneous breathing trial is an evidence-based
strategy to predict successful weaning from mechanical ventilation (MV). We hypothesized
that providing dynamic ventilatory support (ATC) may be superior to constant inspiratory
support (PSV) in predicting extubation outcome.
OBJECTIVES. To compare the effect of spontaneous breathing trial with ATC or PSV on
mechanical ventilation extubation outcome in patients with acute respiratory failure (ARF).
METHODS. 60 patients with ARF fulfilling the criteria for weaning according to the
current guidelines were included (1). Each underwent a 1-hour spontaneous breathing trial,
In the ATC group, patients breathed through the ventilator circuit with flow triggering (1
L/min), and PEEP of 5 cmH2O with ATC set at 100 %. ATC was provided by commercially
available ventilator (Puritan- Bennett 840). In the PSV group, patients breathed through the
ventilator circuit with flow triggering (1 L/min) and PEEP of 5 cmH2o with the addition of 7
cmH2O of pressure support. In both modes, the FIO2 was initially set with the same level
required before the breathing trial. Successful extubation was defined as the ability to
maintain spontaneous breathing for 48 h after discontinuation of MV and extubation.
RESULTS. The ATC group included 35 patients (mean age 57.7 ± 12.7 years, 51.4 %
males), and PSV group, included 25 patients (mean age 57.5 ± 14.1 years, 64 % males). No
significant difference between both groups in any of the baseline characteristics. There was a
higher incidence of bronchopneumonia in ATC group versus PSV group (31.4 % versus
16 %, respectively), and a higher incidence of acute exacerbation of COPD in PSV versus
ATC (44 % versus 22.9 %, respectively) with non significant p-value. Successful weaning
occurred in 58.3 %. In the ATC group; 57.1 % were able to tolerate the SBT trial and were
successfully extubated versus 60 % in the PSV group, (p = 0.7). For prediction of successful weaning, ATC showed a sensitivity of 80.4 % with a positive predictive value (PPV)
of 90.1 % and a specificity of 79.7 % with a negative predictive value (NPV) of 81.3 %,
while PSV showed a sensitivity of 76.4 % with a PPV of 88.7 % and a specificity of 80.4 %
with a NPV of 71.4 %. Significant improvement in SPO2, PaO2, PaO2/FIO2 ratio, dynamic
compliance, airway resistance and auto PEEP was observed in ATC group compared to PSV
group at the end of the trial. Predictors of successful weaning were higher baseline values of
PaO2, PaO2/FIO2, and dynamic compliance with p 0.02, 0.02 and 0.04 respectively.
CONCLUSIONS.
- Automatic tube compensation is almost as effective as PSV in predicting successful
extubation.
- Higher baseline values of PaO2, PaO2/FIO2, and dynamic compliance were predictors of
successful weaning.
REFERENCE(S). 1- MacIntyre NR, Cook DJ, and Ely EW, et al. Evidence-based
guidelines for weaning and discontinuing ventilatory support. Chest 2001;120 (6 Suppl):
375S-395S.
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INTRODUCTION. Patients that need prolonged mechanical ventilatory support are
becoming more and more frequent due to the advances in support for the critical patient and
the seriousness of their diseases. Many of them need to get tracheostomy in up to 15 days.
Today it is known that protocol guided weaning achieves a reduction on the time spent to
interrupt mechanical ventilation (MV). Anyway, these protocols have not been applied to
tracheostomized (TQT) patients.
OBJECTIVE. To evaluate if a standard protocol can reduce the time spent on weaning in
TQT patients under Bilevel MV.
METHODS. This study has been conducted in a prospective way in the semi-intensive care
unit of Hospital Albert Einstein involving TQT patients classified as difficult and prolonged
weaning under Bilevel MV. Patients that use MV as support for life and in terminality have
been excluded. In order to evaluate the effectiveness of the implementation of a protocol in
the weaning process, we have initially performed a follow-up process to measure the time
spent on weaning with no interference in the regular proceedings from the respiratory
therapists team. This follow-up process, named control sample, was performed for 7 months
(January to July 2012).After this, a weaning protocol was created and the team was trained
on it for a correct proceeding. This protocol consists of a daily evaluation form in order to
identify the possibility of weaning based on clinical condition and exams related to infectious causes, cardiovascular function, gas exchange and respiratory mechanics. If the patient
does not present any impeditive factor, we initiate the weaning through the T tube. The
patient progressively remains with no ventilator support for 1, 3 and 6 h in the morning and
afternoon periods in consecutive days. The final step is the complete removal of MV. If, in
any moment, the patient presents any change on clinical and gasometrical conditions, MV is
retaken and the cause of the failure is investigated. We have followed the weaning processes
for 8 months (August 2012 to April 2013) and named this group the post-intervention
sample. In both samples, we analyzed age, sex, main diagnostic, seriousness level (SOFA),
and weaning period.
RESULTS. In the control sample, 15 cases were followed and, in the post-intervention
sample, 18 cases. No relevant age difference was observed (75 x 82, p = 0.947, respectively). No differences related to sex were also observed, nor SOFA (3 x2, p = 0.391,
respectively). We have observed relevant time reduction on weaning after intervention
compared to the control sample (4 days, range from 2 to 14 9 11 days, range from 3 to 33,
p = 0.003, respectively).
CONCLUSION. Weaning guided by protocol lowers the time spent on it in difficult and
prolonged TQT patients under Bilevel MV.
REFERENCES. Jubran A et al. JAMA. 2013; 309(7):671-677. Thille AW et al. Curr Opin
Crit Care 2013, 19:57-64
GRANT ACKNOWLEDGMENT. This research received no grant.
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CONCLUSIONS. PC-IRV provided better oxygenation without apparent complications,
suggesting that it can be used as a rescue therapy when severe ARDS does not respond to
conventional treatments.
Before PC-IRV

During PC-IRV

P-value

7.307 ± 0.104

7.346 ± 0.111

0.423

P/F ratio (mmHg)

78.7 ± 31.8

203.0 ± 77.5

0.0002

PaCO2 (mmHg)

42.7 ± 12.7

38.8 ± 4.1

0.523

HCO3- (mmol/L)

21.3 ± 4.6

21.5 ± 3.5

0.914

Lactate (mmol/L)

4.3 ± 3.9

4.6 ± 4.6

0.883

pH

[Outcomes of blood gas analyses]
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VASOPRESSIN OR NOREPINEPHRINE IN VASOPLEGIC AFTER CARDIAC
SURGERY (VANCS STUDY): A RANDOMIZED, DOUBLE-BLIND AND
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Institute, Sao Paulo, Brazil
INTRODUCTION. Vasoplegic syndrome is a common complication after cardiac surgery,
with negative impact on patient outcomes and hospital costs. Pathogenesis of vasodilatory
phenomenon after cardiac surgery remains a matter of controversy. Loss of vascular tone
can be partly explained by the depletion of neurohypophyseal arginine vasopressin stores.
Vasopressin is commonly used as an adjunct to catecholamines to support blood pressure in
refractory septic shock, but its effect on vasoplegic shock is unknown.
OBJECTIVES. We hypothesized that the use of vasopressin would be more effective on
treatment of shock after cardiac surgery than norepinephrine, decreasing the composite
endpoint of mortality and severe morbidity.
METHODS. In this prospective and randomized, double-blind trial, we assigned patients
who had vasoplegic shock to receive either vasopressin (0.01 to 0.06 U/minute) or norepinephrine (10 to 60 lg/minute) in addition to open-label vasopressors. All vasopressor
infusions were titrated and tapered according to protocols to maintain a target blood pressure. The primary endpoint was major morbidity according to STS (30-day mortality,
mechanical ventilation [ 48 h, mediastinitis, surgical re-exploration, stroke, acute renal
failure). Secondary outcomes respiratory, cardiovascular, neurological, renal and infectious
complications, intensive care unit and hospital stay, plasma vasopressin levels, occurrence
of adverse events and 90-day mortality.
RESULTS. A total of 330 patients underwent randomization, and 300 patients were infused
with the study drug (149 patients received vasopressin, and 151 norepinephrine), and were
included in the analysis. Patients who received vasopressin had a lower rate of 30-day mortality
and severe complications (55 % vs. 75.5 %, P \ .001) as compared with the norepinephrine
group. Vasopressin group as compared to norepinephrine had a lower incidence acute kidney
injury (34.5 % vs. 62.9 %, P \ .001), dialysis needing (2.7 % vs. 13.9 %, P \ .001), and atrial
fibrillation (63.8 % vs. 82.1 %, P \ .001) in 30 days. Also, vasopressin group reduced length
of intensive care unit and hospital stay, without increasing adverse effects.
CONCLUSIONS. Vasopressin reduces major morbidity after cardiac surgery as compared
with norepinephrine among patients with cardiac surgery with vasoplegic shock.
REFERENCE(S). Fischer GW, Levin MA. Vasoplegia during cardiac surgery: current
concepts and management. Semin Thorac Cardiovasc Surg. 2010 Summer;22(2):140-4.
Levin MA, Lin HM, Castillo JG, Adams DH, Reich DL, Fischer GW. Early on-cardiopulmonary bypass hypotension and other factors associated with vasoplegic syndrome.
Circulation. 2009 Oct 27;120(17):1664-71. Russell JA, Walley KR, Singer J, Gordon AC,
Hebert PC, Cooper DJ, et al. Vasopressin versus norepinephrine infusion in patients with
septic shock. N Engl J Med. 2008 Feb 28;358(9):877-87.

1

0439
AUTOMATIC WEANING AND ASSESSMENT FUNCTION OF SBT WITH
INTELLIVENT-ASV MODE IN POST-OPERATIVE PATIENTS OF
ESOPHAGEAL CANCER
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1
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BACKGROUND. Intellivent-ASV mode is a closed-loop ventilation mode that automatically adjusts ventilatory settings by monitoring of patient’s breathing status, lung
mechanics, ETCO2 and SpO2. It is also available for automatic weaning and programmed
assessment of spontaneous breathing trial (SBT).
PURPOSE. The safety and feasibility of Intellivent-ASV mode were retrospectively
examined in post-operative patients of esophageal cancer.
METHODS. After December 2013, we applied Intellivent-ASV mode with Quick Wean
function to patients who were admitted to a 14-bed medical and surgical ICU of Osaka
University Hospital after the operation. Intellivent-ASV mode was started just after the
admission. The automatic SBT assessment function was planned to start at 6:00 a.m. in the
next morning. When SBT was successfully completed, the ventilator was changed to CPAP
mode. The extubation was finally decided by ICU physicians according to the SBT results
and other patients’ status. We collected data of the ventilatory and circulatory status from
the patients’ clinical records in thirteen consecutive patients.
RESULTS. All the patients could be ventilated under Intellivent-ASV mode without serious
problems. In 8 patients, SBT started automatically and successfully completed. All of these
patients were extubated, and 1 was re-intubated 12 h after because of hypoxia. In 5 patients,
SBT didn’t start automatically due to instability of spontaneous breathing. In 3 of these
patients, SBT could be started manually and successfully completed in 2, but failed due to
hypercapnia in 1. In this patient, CPAP + PSV mode didn’t work and the mode of ventilator
was changed to SIMV, and the patient was subsequently extubated. In 2 patients, SBT could
not be started manually due to apnea, the mode of ventilator were changed to SIMV, and
then changed to CPAP + PSV after spontaneous breathing appeared, and the patients were
extubated afterward.
CONCLUSION. In post-operative patients of esophageal cancer, weaning with Intellivent–
ASV is safe and feasible, without frequent handling of the ventilator settings.
REFERENCE. Areal JM et al. Safety and efficacy of a fully closed-loop control ventilation
(Intellivent- ASV) in sedated ICU patients with acute respiratory failure: a prospective
randomized crossover study. Intensive Care Med 2012; 38: 781-787
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VITDAL@ICU: CORRECTION OF VITAMIN D DEFICIENCY IN CRITICALLY
ILL PATIENTS - A RANDOMIZED PLACEBO-CONTROLLED TRIAL

Tokyo Women’s Medical University, Tokyo, Japan
INTRODUCTION. Lower tidal volume ventilation (LTV) is recommended in the management of acute respiratory distress syndrome (ARDS) to minimize the adverse effects of
mechanical ventilation; however, in some cases LTV cannot maintain adequate oxygenation. Although inverse ratio ventilation (IRV) increases mean airway pressure without
increasing peak airway pressure above that of a conventional ventilation mode, the therapeutic benefits and safety of IRV have not been fully investigated.
OBJECTIVES. To assess the efficacy and safety of pressure controlled (PC)-IRV and to
evaluate it could be a rescue therapy for ARDS patients.
METHODS. We undertook a retrospective review of the medical records of patients who
received PC-IRV in our institution between January 2007 and August 2013. Oxygenation
and outcome data were collected.
RESULTS. Ten patients diagnosed with ARDS underwent PC-IRV. Ventilation modes
prior to PC-IRV were A/C (n = 7) and APRV (n = 3). The mean Murray score of seven of
the patients who had received A/C mode was 3.3. After PC-IRV was initiated, peak
inspiratory pressure, positive end expiratory pressure, and arterial partial pressure of oxygen
to fraction of inspired oxygen ratio (PaO2/FIO2) significantly improved from 28.0 cmH2O to
35.5 cmH2O, 13.5 cmH2O to 18.0 cmH2O, and 66.7 mmHg to 203.7 mmHg, respectively.
The mean duration of PC-IRV was 7.9 days and the 90-day mortality was 30 %. Hemodynamic instability was observed in one case. None of the patients was diagnosed with
pneumothorax. All patients were sedated with a combination of fentanyl, dexmedetomidine
and propofol, but no neuromuscular blocking agents were administered to facilitate
mechanical ventilation.

K. Amrein1, C. Schnedl1, K.B. Christopher2, T.R. Pieber1, H. Dobnig1,
VITdAL@ICU Study Group
1
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2
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INTRODUCTION. There is a strong association between low vitamin D levels and adverse
outcomes in the general population and in critically ill patients [1-3]. We previously showed
that a large vitamin D3 loading dose may rapidly correct vitamin D deficiency in an
intensive care setting [4].
OBJECTIVES. It currently remains unclear if this relationship is causal. We therefore
aimed to test the hypothesis that cholecalciferol (vitamin D3) treatment leads to clinical
benefits.
METHODS. This was a randomized, double-blind, placebo-controlled trial in 5 mixed
intensive care units. 480 adult patients with vitamin D deficiency (B 20 ng/ml) received
either oral high-dose vitamin D or placebo. Vitamin D3 was given at an oral loading dose of
540,000 IU followed by 5 monthly maintenance doses of 90,000 IU [5].
RESULTS. The primary endpoint, length of hospital stay, was comparable between groups
(median 20.1 vs. 19.3 days, P = 0.98). Hospital- and 6-month mortality rates were not
significantly different between the two groups [HR 0.81 (95 %CI 0.58-1.11), P = 0.18 and
HR 0.78 (0.58-1.04), P = 0.09, respectively].

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
In the predefined subgroup analysis of patients with severe vitamin D deficiency at baseline
[B 12 ng/ml or 30 nmol/l, n = 200)], hospital- and 6-month mortality rates were significantly lower in the vitamin D group [HR 0.56 (95 %CI 0.35-0.90), P = 0.01 and HR 0.60
(0.39-0.93), P = 0.02, respectively]. Adverse events were similar in both groups.
CONCLUSIONS. This is the first large randomized controlled vitamin D trial in critical
care. Although the primary endpoint, length of hospital stay, was comparable between both
groups, vitamin D3 led to a significant reduction in 6-month mortality (relative -40 %/
absolute -15 %) in patients with severe vitamin D deficiency at baseline (B 12 ng/ml or
30 nmol/l). In patients with less severe vitamin D deficiency ([ 12 to 20 ng/ml), there was
no survival benefit, but some morbidity parameters were improved at 6 months. Our study
suggests a relevant treatment benefit in acute illness by using high-dose vitamin D in a truly
deficient population that typically comprises * 1 % of hospitalized patients but causes [ 10 % of hospital costs and is at high risk of death. (ClinicalTrials.gov number:
NCT01130181).
REFERENCE(S). 1. Amrein, K., Zajic P. et al., Critical Care, 2014. 2. Braun, A.B., et al.,
Crit Care Med, 2012. 40(1): p. 63-72. 3. Venkatram, S., et al., Crit Care, 2011. 15(6): p.
R292. 4. Amrein, K., et al., Crit Care, 2011. 15(2): p. R104. 5. Amrein, K., et al., BMC
Endocr Disord, 2012. 12(1): p. 27.
GRANT ACKNOWLEDGMENT. The study received grants from European Society for
Clinical Nutrition and Metabolism (ESPEN), grants and non-financial support from Fresenius Kabi (Germany) and grants from Austrian National Bank (Jubiläumsfonds).
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who were latent carriers of the virus and remained mechanically ventilated beyond day four
of ICU admission.
METHODS. We prospectively included consecutive patients with ARDS who were
admitted to the ICUs of two tertiary care hospitals in the Netherlands and who were
mechanically ventilated for at least 4 days. Immunocompromised Patients with known
immunocompromise and those receiving antiviral treatment prior to ICU admission were
excluded. CMV serostatus was determined by an enzyme immuno assay. Subsequently, in
seropositive patients only, a real-time Taqman CMV-DNA polymerase chain reaction was
used to determine the viral load in plasma on a weekly basis. CMV reactivation was defined
as a load [ 100 IU/mL. We used competing risk and time-varying survival analyses, fitting
CMV reactivation status as a time-dependent variable, while adjusting for baseline markers
of disease severity.
RESULTS. Between January 2011 and March 2013, 306 ARDS patients were included, of
whom 209 were CMV seropositive. CMV reactivation occurred in 53 (26 %) of these cases.
Patients in whom reactivation occurred, had a longer duration of mechanical ventilation and
higher mortality than non-reactivated patients: 15 (IQR 10-27) versus 8 (IQR 6-11)
(p = \ 0.001) and 30 % versus 17 % (p = 0.03), respectively. After adjustment for
APACHE IV score, presence of sepsis, use of high dose corticosteroid therapy, and blood
products transfusion, patients with CMV reactivation had lower successful weaning rates
(adjusted cause-specific hazard ratio (CSHR) 0.48 95 % C.I. 0.32-0.73) but not increased
fatality rates (adjusted CSHR 0.74 95 % C.I. 0.38-1.45). However, when taking competing
risks into account, CMV reactivation was associated with increased mortality (subdistribution hazard ratio 2.2 95 % C.I. 1.0-4.8). The increased length of mechanical ventilation
caused by CMV reactivation was 4 (IQR 1-6) days.
CONCLUSIONS. CMV reactivation increases the risk of dying in the ICU by prolonging
the need for mechanical ventilation rather than by a direct effect on the daily risk of death.
GRANT ACKNOWLEDGMENT. This research was performed within the framework of
CTMM, the Center for Translational Molecular Medicine (http://www.ctmm.nl), project
MARS (grant 04I-201).

DELAY TO ADMISSION TO CRITICAL CARE AND MORTALITY AMONG
DETERIORATING WARD PATIENTS IN 49 UK HOSPITALS - RESULTS FROM
(SPOT)LIGHT: A MULTI-SITE, PROSPECTIVE, OBSERVATIONAL COHORT
STUDY
S.K. Harris1, K. Rowan2, M. Singer3, C. Sanderson1
1

London School of Hygiene and Tropical Medicine, Health Services Research and Policy,
London, United Kingdom, 2Intensive Care National Audit & Research Centre, London,
United Kingdom, 3University College London, Bloomsbury Institute of Intensive Care
Medicine, London, United Kingdom
INTRODUCTION. The UK is ranked 24 of 28 European countries with respect to per
capita provision of Intensive Care Unit (ICU) beds.[1] This places strain on the capacity to
admit from the ward because of high ICU occupancy. Such delay may cause harm.
OBJECTIVES. To quantify delays to admission to ICU for deteriorating ward patients, and
via ICU occupancy, to investigate its effect on mortality.
METHODS. Data were collected prospectively on consecutive, adult, ward referrals to ICU
(excluding repeat visits, cardiac arrests and planned admissions). Physiology, organ support,
and decision making at the first bedside assessment by ICU or Outreach were recorded. Each
report was linked to the Intensive Care National Audit & Research Centre Case Mix Programme Database (ICNARC CMPD) to define fact and timing of ICU admission, and ICU
bed occupancy at referral. Early ICU admission was defined as being within 4 h of referral.
We used the proportion of eligible CMP records linked to reported referrals to quality
control the study, and excluded study-months with \ 80 % linkage. Patients with good
reason for delay (urgent surgery), or unlikely ever to be admitted (treatment limitation
orders) were excluded.
Selection bias complicates studies of ICU admission timing - sicker patients are admitted
earlier. To avoid this, we used ICU occupancy as a´natural experiment́ assuming that ICU
occupancy should only affect mortality of (non-ICU) ward patients by preventing or
delaying admission. This Instrumental Variable (IV) model (specified as bivariate probit)
estimates, causally, the population effect of delay on 28-day mortality.[2].
RESULTS. Forty-nine hospitals reported 21,137 visits over 446 study-months. 6,038 visits
(28.7 %) were excluded: 2,447 repeat visits; 2,933 with treatment limits; and 953 admitted
via theatre. 67 study-months did not pass quality control excluding another 2,013 (9.5 %)
visits. 13,086 patients were recruited to the study, and 12,678 (96.9 %) had complete followup. For 3,061 (24 %) patients accepted to ICU at first assessment, the median delay was 2 h
(IQR 1-4), rising to 13 h (IQR 5-32) for the 1,567 (12 %) patients initially refused admission.
The ICU was fully occupied with no discharges pending for 6.1 % of the time. Early
admission (\ 4 h) occurred for 9 % (69 patients) of referrals when the ICU was full compared to 21.1 % (2,402 patients) when beds were available, and median delay to admission
increased from 3 (IQR 1-9) to 6 (IQR 3-22) hours. 28-day mortality was significantly reduced
by early admission (probit coefficient -0.6, 95 %CI -1.0 to -0.2); this is equivalent to a
population-averaged reduction in 28-day mortality of 4.5 % (95 %CI 1.1-7.8 %).
CONCLUSIONS. Early admission to ICU reduces mortality for deteriorating ward
patients, but depends on accurate triage and bed availability.
REFERENCE(S). Rhodes A et al. Intensive Care Med 38:1647, 2012. Angrist JD et al.
J Am Stat Assoc 91:444, 1996
GRANT ACKNOWLEDGMENT. Wellcome Trust, ICNARC, NIHR.
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CYTOMEGALOVIRUS REACTIVATION IN CRITICALLY ILL PATIENTS WITH
ACUTE RESPIRATORY DISTRESS SYNDROME
D. Ong1, C. Spitoni1, P. Klein Klouwenberg1, F. Verduyn Lunel1, M. Schultz2,
M. Bonten1, O. Cremer1
1
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INTRODUCTION. Cytomegalovirus (CMV) reactivation frequently occurs in intensive
care unit (ICU) patients, even in those without known prior immune deficiency. Patients
with acute respiratory distress syndrome (ARDS) are thought to be at particular risk. CMV
reactivation is associated with a prolonged stay in the ICU and an increased mortality.
However, it remains uncertain whether these associations are causal, because previous
studies have not adequately adjusted for all possible sources of bias.
OBJECTIVES. To estimate the attributable risk of CMV reactivation on the duration of
mechanical ventilation and mortality in immune competent critically ill patients with ARDS
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CT-SCAN AND ULTRASOUND COMPARATIVE ASSESSMENT OF LUNG
AERATION IN ARDS
S. Mongodi1,2, I. Algieri3, F. Mojoli1,4, D. Chiumello5, M. Cressoni3, G. Via4, A. Braschi1,4
1
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INTRODUCTION. CT-scan quantitative analysis (qCT) represents the gold standard to
assess lung aeration in ARDS patients; Lung Ultrasound (LUS) has been proposed as
bedside non-irradiating alternative.
OBJECTIVES. To compare two LUS methods (comprehensive scan and single spot) and
qCT in the assessment of lung aeration in ARDS patients.
METHODS. LUS and CT-scan were performed on ARDS sedated, paralyzed, mechanically
ventilated patients. LUS was performed considering 6 areas for each lung, with a comprehensive scan of the intercostal spaces in each area; the scan obtained in the center of each
area was also considered separately as ‘‘single spot’’. We assigned to each area a score of
aeration [1]: 0 (normal lung), 1 (C 3 non-coalescent B-lines), 2 (C 3 coalescent B-lines), 3
(consolidation). Two cumulative LUS scores (LUSS, ranging from 0 to 36 for the two lungs)
were obtained as sum of all areas’ individual scores, being each area’s score the average of
all pertaining findings (LUSSav), or the ‘‘single spot’’ one (LUSSs). Time required for
LUSSav and LUSSs was also measured.
RESULTS. We studied 2 conditions (PEEP +5 and +15 cmH2O) in 11 patients (8 males, age
57.3 ± 19yrs, BMI 23.8 ± 4.9 kg/m2, PaO2/FiO2 172 ± 73, tidal volume 420 ± 138 ml, RR
14 ± 3.7 breaths per minute). In the 22 conditions evaluated, median LUSSav was 22.3 (IQR
16.5-25.2); non-aerated tissue progressively increased and well-aerated tissue progressively
decreased with the increase of LUSSav (fig. 1). No significant differences were found between
LUSSs and LUSSav; at Bland–Altman analysis bias was 0.5 and precision 3.2 points (Fig. 2).
LUSSav and LUSSs non-aerated areas correlated with non-aerated tissue at qCT (p = 0.0007
and p = 0.001, respectively; Spearman’s coefficient of correlation (rho) = 0.664 [CI 0.3370.848] and rho = 0.645 [CI 0.308-0.839], respectively). LUSSav and LUSSs well-aerated
areas correlated with well-aerated qCT tissue (p = 0.0006 and p = 0.001, respectively; rho
0.676, [CI 0.356-0.854] and rho = 0.651 [CI 0.316-0.841], respectively). Time required was
31 ± 50 for LUSSav and 11 ± 30 for LUSSs (p \ 0.0001).
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After extubation, lung derecruitment was significantly lower in the group ‘‘H’’ in lateral
regions.
CONCLUSIONS. HFNC applied after a successful weaning trial may prevent lung aeration
loss. Postextubation lung derecruitment was significantly lower in the group ‘‘H’’ in lateral
regions. HFNC does not significantly reduce the incidence of post extubation distress, but
delay of reintubation was lower with HFNC compared with therapeutic NIV.

0447
ULTRASOUND VERSUS ELECTRICAL THORACIC BIOIMPEDANCE
TECHNIQUE IN ASSESSMENT OF EXTRAVASCULAR LUNG WATER AND
CARDIAC PERFORMANCE DURING WEANING FROM MECHANICAL
VENTILATION
D.H. Zidan1, A.S. Okasha2, M.M. Megahed1, R.M. Ibrahim3, A.A.A. Mahrous1
1

CONCLUSIONS. Both with single spot and comprehensive technique, LUS could be an
accurate tool to assess lung aeration at the bedside, avoiding the risks related to CT-scan.
REFERENCE(S). Bedside Ultrasound Assessment of Positive End-Expiratory Pressureinduced Lung Recruitment. Bouhemad et al. AJRCCM 2011.
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HIGH-FLOW NASAL OXYGEN CANNULA VERSUS CONVENTIONAL OXYGEN
THERAPY TO PREVENT POSTEXTUBATION LUNG AERATION LOSS:
A MULTICENTRIC RANDOMIZED CONTROL LUNG ULTRASOUND STUDY
S. Perbet1,2, A. Gerst1, R. Chabanne3, A. Soummer4, J.-S. Faure5, J. Pascal1, B. Pereira6,
J.-J. Rouby4, J.-M. Constantin1,2
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]INTRODUCTION. Bedside lung ultrasound allows to evaluate lung aeration loss and to
predict postextubation distress during weaning test (WT). High-flow nasal cannula (HFNC)
oxygen therapy generates a low-dependent positive airway pressure and improves oxygenation by increasing end-expiratory lung volume, thus suggesting a possible alveolar
recruitment.
OBJECTIVES. To compare the effects of HFNC oxygen therapy with conventional oxygen
therapy on lung aeration variation based on the Lung Ultrasound Score (LUS), dyspnea,
postextubation distress incidence in subjects in the post-extubation settings.
METHODS. A multicentric randomized controlled study was conducted in 4 intensive care
units of 2 university hospitals. Eighty mechanically ventilated subjects were randomized
after extubation to either applied for 48 h HFNC (group ‘‘H’’), or standard oxygenation
(group ‘‘S’’). LUS was analysed at the end of weaning trial, at H6, H24 and H48 in each
group.
RESULTS. One hundred and two patients were screened. Among the 80 patients included,
intention-to-treat analysis showed that LUS score was significantly different at 6-H, at 24-H
and at 48-H (Fig 1).

LUS BEFORE SBT, END OF SBT AND POST EXTUBATION
Fourteen (35 %) patients in the group ‘‘S’’ and 10 (25 %) in the group ‘‘H’’ presented a
postextubation respiratory distress (p = 0.33). In the group ‘‘S’’, 7 patients required NIV
during 8 (2-5) days (median [first-third]). Among them, 3 were finally reintubated before
48 h following their extubation. Seven others patients were straightaway reintubated during
this period, thus a total of ten patients were reintubated for 4 (2-5) additional days. In the
group ‘‘H’’, one patient required NIV during 5 days without reintubation and 9 were
straightaway reintubated for 4 (3-8) additional days. Mean delay of reintubation was
1711 ± 934 min in the group ‘‘C’’ and 994 ± 1191 min in the group ‘‘H’’, without significant difference but with a low statistical power with 19 patients (p = 0.16). Finally, no
changes in clinical respiratory and cardiovascular variables were detected in different
groups. ICU and in hospital mortalities were not significantly different (10 % in the group
‘‘C’’ vs 7,5 % in the group ‘‘H’’, p = 0.69; and 10 % vs 7.5 %, p = 0.69, respectively).
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3
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INTRODUCTION. Bioimpedance is a measure to quantify lung water. As intrathoracic
water increases, electrical conductance across the lung improves and impedance decreases.
Chest ultrasonography is a possible tool to quantify extravascular lung water (EVLW) at
bedside.
OBJECTIVES. To compare between ultrasound techniques (lung ultrasound, echocardiography) and thoracic electrical bioimpedance in evaluation of EVLW and cardiac
performance (stroke volume, cardiac output, cardiac index) during weaning from mechanical ventilation.
METHODS. 45 mechanically ventilated patients were enrolled after being eligible for
weaning. Patients examined for 5 successive days for the following measurements;
Counting B-lines in both lung fields by lung ultrasound, thoracic fluid volume index (TFVI)
by electrical thoracic bioimpedance, Stroke Volume (SV), Cardiac Output (CO) and Cardiac
index (CI) measured by thoracic bioimpedance and echocardiography.
RESULTS. There was a significant positive correlation between ultrasound lung comets and
TFVI during the 5 days of the study (correlation coefficient(r) = 0.868, p \ 0.001). There
was a significant correlation between SV measured by echocardiography and bioimpedance
during the 5 days of the study (r = 0.967, p \ 0.001), Bland–Altman plot showed an
excellent degree of agreement between the two methods (Mean of the differences = 1.5 ml,
Standard deviation = ± 8.3 ml). There was significant correlation between ultrasound and
bioimpedance in measuring CO (r = 0.738, p \ 0.001), Bland–Altman plot showed an
excellent degree of agreement between the two methods (Mean of the differences = 0.14
L/min, Standard deviation = ± 0.71 L/min). There was a significant correlation between
ultrasound and bioimpedance measuring the cardiac index (r = 0.903, p \ 0.001), Bland–
Altman plot showed an excellent degree of agreement between the two methods (Mean of
the differences = 0.07 L/min/m2, Standard deviation = ± 0.37 L/min/m2). Receiver
Operating Characteristic (ROC) curves were depicated to compare prediction of successful
weaning by the two methods. The ultrasound lung comets showed significantly larger area
under ROC curve (AUC) than the TFVI (AUC: 0.954 versus 0.877, p = 0.044).
CONCLUSIONS. Among mechanically ventilated Patients Lung Ultrasound is a useful
tool to quantify EVLW, and it is a good predictor of weaning.

0448
AGE AND LIMB WEAKNESS ARE ASSOCIATED WITH WEAK COUGH
AT EXTUBATION
P. Beuret1, C. Roux1, N. Pelletier1, J.-C. Chakarian1, B. Philippon-Jouve1, X. Fabre1,
M. Kaaki1
1
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INTRODUCTION : Numerous studies have shown that a weak cough strength is a strong
predictor of extubation failure. However, the methods used to measure cough strength and
cut-off values vary among the different studies.
OBJECTIVES. This prospective study aimed to identify clinical factors associated with a
weak cough strength at extubation, here evaluated by the measure of peak cough expiratory
flow (PCEF).
METHODS. The PCEF was measured with an electronic flowmeter, the Piko-1 (Ferraris
Respiratory, Hertford, UK) by the respiratory therapist at extubation for the patients
mechanically ventilated for more than 24 h and who passed successfully a spontaneous
breathing trial of 30 min of pressure support at 8 cm H2O. The limb muscle strength was
measured using the Medical Research Council (MRC) score at awakening as soon as the
patient could cooperate and at extubation. The factors associated with cough strength were
compared between the group of patients with a weak cough strength defined by a
PCEF B 35 l/min (cut-off value identified by a previous study [1]) and the group of patients
with a PCEF [ 35 l/min.
RESULTS. 151 patients were studied. The measure of PCEF was impossible to achieve
because of lack of understanding in 9 patients (5.9 %). 42 patients (27.8 %) exhibited a low
PCEF. There was no significant difference between the two groups regarding anthropometric data like sex, size and body mass index, medical or surgical admission, the presence
of an underlying COPD, the severity of the patients evaluated by the SPAS II at admission
and the number of organ failures developed during the ICU stay, the duration of sedation or
mechanical ventilation before extubation and the size of endotracheal tube. Conversely, two
factors were significantly associated with a low PCEF before extubation: age (67.8 ± 13.4
in patients with a low PCEF vs 61.2 ± 16.3 in the group with PCEF [ 35 l/min;
p = 0.013), and MRC score at extubation (42.5 ± 9.5 vs 48.2 ± 9.2; p = 0.002). When
analysing specifically the patients ventilated 7 days or more, weak cough strength was also
associated with limb weakness (MRC score 41 ± 8.7 for patients with PCEF B 35 l/min vs
45.9 ± 9.2 in the group with PCEF [ 35; p = 0.02). For the 50 patients where MRC was
available at awakening and at extubation, MRC score increased from awakening until
extubation in a similar proportion in the two groups (Delta MRC = 14.9 ± 13.6 in the low
PCEF group vs 12.3 ± 9.7 in the group with PCEF [ 35; NS).
CONCLUSIONS. In patients mechanically ventilated for more that 24 h and ready for
extubation, age and limb muscle weakness are associated with a weak cough strength.
Moreover, this study shows that persistant ICU-acquired weakness does’nt preclude the
ability to breathe spontaneously but may alter severely the cough strength.
REFERENCE. 1. Beuret P. Interest of an objective evaluation of cough during weaning
from mechanical ventilation. Intensive Care Med 2009; 35: 1090-1093.
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CORRELATION BETWEEN RENAL DOPPLER RESISTIVE INDEX AND SVO2
IN EARLY POST-OPERATIVE CARDIAC SURGERY PATIENTS
A. Vezzani1, T. Manca1, F. Benassi1, B. Borrello1, A. Agostinelli1, I. Spaggiari1,
C. Brusasco2, F. Corradi3
1
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INTRODUCTION. Renal Doppler resistive index (RDRI) seems to be a promising tool in
critical care, but so far there is limited knowledge on its use in mechanically ventilated
patients. RDRI has been shown to be able to detect tissue hypo-perfusion and oxygenation
due to occult hemorrhagic shock in hemodinamically stable polytrauma patients and to
correlate with levels of arterial standard base excess, expression of tissue hypoxia.1 Animal
studies have shown that renal Doppler resistive index is dependent on perfusion pressure and
is increased by hypotension in the presence of hypovolemic or normovolemic anemia.2
Mixed-venous oxygen saturation (SvO2) has been shown to be a warning sign of substantial
hemodynamic deterioration, extubation failure during weaning, development of arrhythmias
and also a predictor of mortality.3
OBJECTIVE. This study investigated the relationships between RDRI and the main
hemodynamic indexes in mechanically-ventilated coronary bypass recipients.
METHODS. The study included 26 consecutive patients admitted to cardiac surgery
intensive care unit after coronary artery bypass grafting and having a pulmonary artery
catheter in place as per clinical indications. Clinical data, cardiac index (CI), heart rate
(HR), pulmonary capillary pressure (PCP), mean arterial pressure (MAP), central
venous pressure (CVP), arterial oxygen saturation (SaO2), mixed-SvO2 and Doppler
ultrasound measurements of the inter-lobar arteries were obtained and collected at ICU
admission.
RESULTS. RDRI was significantly correlated with mixed-SvO2 (r = -0.66, p \ 0.001),
CI (r = -0.51, p \ 0.001), CVP (r = 0.28, p = 0.046), HR (r = 0.31, p = 0.028), but not
MAP (r = 0.14, p = 0.338) and PCP (r = 0.18, p = 0.216). RDRI had low sensitivity
(63 %) but high specificity (100 %) in the prediction of mixed-SvO2 \ 60 % with a positive
predictive value of 100 % and a negative predictive value of 85 %.
CONCLUSION. RDRI may represent an easy and non-invasive method to obtain clinically
relevant information on tissue hypoxia in critically-ill recipients of coronary artery by-pass
grafting.
REFERENCES. 1 Corradi F, Brusasco C, Vezzani A, et al. Hemorrhagic shock in polytrauma patients: early detection with renal Doppler resistive index measurements.
Radiology. 2011;260(1):112-8; 2 Koma LM, Spotswood TC, Kirberger RM, Becker PJ.
Influence of normovolemic anemia on Doppler characteristics of the abdominal aorta and
splanchnic vessels in Beagles. American journal of veterinary research. 2005;66(2):187-95;
3
De la Rocha AG, Edmonds JF, Williams WG, Poirier C, Trusler RN. Importance of mixed
venous oxygen saturation in the care of critically ill patients. Canadian journal of surgery
Journal canadien de chirurgie. 1978;21(3):227-9.
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EARLY PERIPHERAL PERFUSION TARGETED FLUID THERAPY LEADS TO
LESS FLUID ADMINISTRATION IN PATIENTS WITH SEPTIC SHOCK:
A PROSPECTIVE RANDOMIZED CONTROLLED TRIAL
M.E. van Genderen1, N. Engels1, A. Lima1, E. Klijn1, J. Bakker1, J. van Bommel1
1
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INTRODUCTION. Impaired peripheral perfusion is a better predictor of poor outcome
after resuscitation in septic shock patients, compared to systemic hemodynamic variables.
However, end points to guide fluid resuscitation are still based on systemic hemodynamic
parameters. Little is known about the use of the peripheral tissue perfusion parameters as a
direct target for resuscitation. We therefore performed a randomized controlled study
comparing early goal directed fluid resuscitation based on clinical assessment of peripheral
perfusion with standard therapy in patients with septic shock.
OBJECTIVES. To assess the feasibility of early peripheral perfusion targeted fluid management and to evaluate the effect on fluid balance in patients with septic shock admitted to
the intensive care unit.
METHODS. Thirty patients with septic shock randomized to either the control group
(control) (n = 15) or the intervention group (Peripheral Perfusion Targeted Fluid Management - PPTFM group) (n = 15). In both groups, fluid resuscitation was performed using
fluid challenges. In the PPTFM group, fluid resuscitation was targeted at improvement of the
peripheral perfusion for the initial 6 h of resuscitation. In the control group, fluid challenges
were administered until the patient was fluid unresponsive (stroke volume increase B 10 %)
during this time period.
All systemic hemodynamic variables and peripheral perfusion parameters were collected
for the first 6 h of resuscitation and until 72 h thereafter. Peripheral perfusion was
assessed using a combination of capillary refill time (CRT), peripheral perfusion index
(PPI), forearm-to-fingertip (Tskin-diff) body temperature gradient, and tissue oxygen
saturation (StO2).
RESULTS. During the first 6 h of resuscitation patients in the control group received 1.8
liters more fluid (P = 0.39) than patients in the PPTFM group and in the subsequent
observation period (7 to 72 h), patients in the control group received 2.4 liters more fluid
than patients in the PPTFM group (P = .08). Looking at the magnitude of changes over
time of fluids being administered, we observed a trend toward less fluid administration in
patients assigned to the PPTFM group, with a significant difference on 48 and 72 h after
study inclusion (P \ 0.05) compared to the control group. Using linear mixed-model
analysis we observed no difference in systemic hemodynamic parameters over time
between groups. Although there was no difference in outcome, patients in the control
group stayed longer in the hospital compared to patients assigned to the PPTFM group
(P = .05).
CONCLUSIONS. In septic shock patients, early peripheral perfusion targeted fluid
management was feasible, safe, and decreased the amount of fluids administered. The
findings of this small study need to be regarded with caution. Further investigation of the
effect of peripheral perfusion targeted resuscitation on outcome in septic shock patients is
warranted.

VA ECMO IN THE MANAGEMENT OF NON-SURGICAL PATIENTS WITH
CARDIOGENIC SHOCK AND CARDIAC ARREST

1

Na Homolce Hospital, Prague, Czech Republic
INTRODUCTION. Veno-arterial extracorporeal membrane oxygenation (VA ECMO) has
been introduced in the management of critical conditions caused by severe cardiac failure.
However, literary evidence for the use of VA ECMO in non-surgical patients remains insufficient.
OBJECTIVES. To analyze a group of non-surgical patients with cardiogenic shock and
refractory cardiac arrest treated with VA ECMO in cardiovascular center.
METHODS. Between January 2006 and April 2014 one hundred and thirty patients were
treated in our institution with mini-invasive active circulatory support or VA ECMO for
circulatory failure. We analyzed data from a subgroup of 74 primarily non-surgical patients
(mean age 60 (31-84) years, 81 % were males), treated by VA ECMO.
RESULTS. The major indication for circulatory support therapy was cardiogenic shock,
followed by refractory cardiac arrest, arrhythmic storm, and support of high-risk interventions. Median duration of circulatory support was 3 days, maximum 60 days. The all-cause
30-day mortality in our group was 33.8 %; in the subgroup of patients with severe cardiogenic shock the 30-day mortality was 48.6 %. In patients with refractory cardiac arrest,
where ECMO was introduced during continuous chest compressions, 4 individuals from 16
treated survived with good neurological outcome. We found significant survival differences
between subgroup with urgent circulatory support introduction and patients with semiurgent support (30-day mortality 44.0 % vs. 5.3 %, P \ 0.001). We did not find any significant differences between survivors and non survivors in the major characteristics
including age or left-ventricle ejection fraction. We evaluated also the role of cerebral/
peripheral near-infrared spectroscopy (NIRS) oximetry in the non-invasive monitoring of
global circulatory status in patients with mini-invasive circulatory support. Moreover, we
focused on the management of limb ischemia, brain hypoxia or left ventricle distension.
CONCLUSIONS. VA ECMO is a promising tool in the management of severely compromised patients with rapidly progressing cardiogenic shock or refractory cardiac arrest.
Frequently the circulatory support therapy in these high-risk patients represents the last
chance to survive.
GRANT ACKNOWLEDGMENT. This study was supported by the grant from the Czech
Ministry of Health, Nr. 12153 and by the Institutional grant MH CZ - DRO (Nemocnice Na
Homolce - NNH, 00023884)
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DISSOCIATION OF SUBLINGUAL AND GUT MICROCIRCULATION IN SEPTIC
PATIENTS
V.S. Kanoore Edul1, C. Ince2, N. Navarro3, L. Previgliano3, A. Risso Vazquez3,
N.P. Rubatto3, A. Dubin1,3
1

Facultad de Ciencias Médicas, Universidad Nacional de La Plata, Cátedra de Farmacologı́a
Aplicada, La Plata, Argentina, 2Academic Medical Center, Department of Translational
Physiology, Amsterdam, Netherlands, 3Sanatorio Otamendi y Miroli, Servicio de Terapia
Intensiva, La Plata, Argentina
INTRODUCTION. Experimentally, the behavior of villi microcirculation in response to
fluid expansion might differ from that of sublingual microcirculation1. Moreover, in patients
with abdominal sepsis, there is no correlation between sublingual and intestinal microvascular perfusion2.
OBJECTIVES. To describe the response of sublingual and gut microcirculation to a fluid
challenge.
METHODS. We studied 22 septic patients in the first postoperative day of an intestinal
surgery, in which an ostomy was constructed. Patients were included if they had any
evidence of tissue hypoperfusion. Sublingual and gut microvascular beds were evaluated by
means of a SDF device, before and 20 min after the administration of 10 mL.kg-1 of 6 %
HES 130/0.4.
RESULTS. In the whole group, fluid administration increased cardiac index (2.6 ± 0.5 vs.
3.3 ± 1.0 L.min.kg-1, P \ 0.01) and mean arterial blood pressure (68 ± 11 vs.
82 ± 12 mm Hg, P \ 0.0001). There were no significant changes in sublingual (15.2 ± 2.9
vs. 16.1 ± 1.2 mm/mm2, P = 0.08) and gut (12.3 ± 6.7 vs. 13.0 ± 6.7 mm/mm2,
P = 0.25) perfused capillary density (PCD). We found no correlation between basal sublingual and gut PCD, and between their changes in response to volume expansion
(Figure 1).

Fig. 1
Individual changes in sublingual PCD correlated with changes in cardiac index (R2 = 0.25,
P = 0.02) and with basal PCD (R2 = 0.82, P \ 0.0001). Individual changes in gut PCD did
not correlate with changes in cardiac index (R2 = 0.08, P = 0.23) or with basal PCD
(R2 = 0.04, P = 0.40).
CONCLUSIONS. In this series of septic patients, neither the basal state of sublingual and
gut microcirculation nor their responses to fluid challenge were correlated. Our findings
suggest that the different microcirculatory territories were completely dissociated.
REFERENCES. 1. Dubin A, Edul VS, Pozo MO, Murias G, Canullán CM, Martins EF, Ferrara
G, Canales HS, Laporte M, Estenssoro E, Ince C. Persistent villi hypoperfusion explains intramucosal acidosis in sheep endotoxemia. Crit Care Med 2008; 36:535-42. 2. Boerma EC, van der
Voort PH, Spronk PE, Ince C. Relationship between sublingual and intestinal microcirculatory
perfusion in patients with abdominal sepsis.Crit Care Med. 2007; 35:1055-60
GRANT ACKNOWLEDGMENT. This work was supported by the grant PICT-2010-0495
from Agencia Nacional de Promoción Cientı́fica y Tecnológica, Argentina.
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important Candida species. MCF was well tolerated. A low-dose of MCF without a loading
dose seems to be sufficient to achieve an optimal exposure to this echinocandin.

0455
CANDIDA INFECTION IN NON-NEUTROPENIC ICU PATIENTS: VALUE OF
(1,3)-B-D-GLUCAN AND CANDIDA ALBICANS GERM TUBE ANTIBODIES
1

2

2

1

3

Patient number 1-5

TBSA
(FT) %

ABSI at
admission

SOFA
at the
beginning
of MCF

LOS
in
BICU
(days)

MCF
dose
(mg/kg
body
weight)

Plasma
Cmax/
Cmin
after
first
dose
(mcg/
ml)

Plasma
Cmax/
Cmin at
steady
state on
day 5
(mcg/ml)

1

35 (20)

9

1

75

1.3

8.6/0.8

7.4/1.0

2,3

38

2

40 (35)

8

6

23

2.0

8.5/1.1

9.4/1.8

\LQ

15

3

23 (16)

8

2

17

1.3

6.4/0.8

10.3/1.2

\LQ

12

4

70 (40)

12

6

43

1.1

3.9/0.5

4.5/0.8

0,4

8

5

23 (12)

7

5

19

1.3

7.5/1.8

8.0/1.4

0,6

10
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A. Loza , C. Castro , I. Zakariya , D. Macias , P. Saavedra , S. Ruiz-Santana ,
E. Martin-Mazuelos2, C. Leon1
1

University Hospital of Valme, Intensive Care Unit, Seville, Spain, 2University Hospital of
Valme, Microbiology and Infectious Diseases, Seville, Spain, 3University of Las Palmas de
Gran Canaria, Department of Mathematics, Las Palmas de Gran Canaria, Spain, 4Hospital
Dr. Negrin, Intensive Care Unit, Las Palmas de Gran Canaria, Spain
INTRODUCTION. New Candida specific biomarkers are being increasingly used to enable
earlier diagnosis of Candida infection.
OBJECTIVE. We assessed the value of (1,3)-B-D-glucan (BG) and Candida albicans Germ
Tube Antibodies (CAGTA) in the diagnosis of Candida spp. infection in non-selected, nonneutropenic, adult critically ill patients.
METHODS. Over a 2-year period (2011-2012), a prospective study was conducted in a
cohort of patients admitted to ICU for at least 7 days and followed for 4 weeks. Demographics data, type of patients, APACHE II and SOFA at ICU admission, underlying
diseases, comobordities, risk factors, antifungal treatment, and outcomes were collected.
Clinical status, APACHE II, SOFA, Candida score, candida colonization cultures (rectal
swabs, tracheal, pharyngeal or gastric aspirates, and urine), and serum BG and CAGTA
were measured twice a week. Cut-off points for positivity were 80 pg/mL for BG and 1/160
titer for CAGTA. Patients were divided into: a) proven invasive candidiasis (IC) (candidemia and intra-abdominal candidiasis), b) Candida colonization (CC), and c) neither
colonized nor infected (NCNI). Maximum values recorded for BG and CAGTA after or
before the episode of IC were included in the analysis. When an episode of IC did not
develop, the highest value of all observed measurements was used. In each of these groups,
categorical variables were summarized as frequencies and percentages and numerical as
means and standard deviations (SD) or medians and interquartile ranges (IQR) according the
assumptions of normality occurred or not. The percentages were compared using the Chi
square test, the means by the F-test and the medians by the Kruskall-Wallis test. Statistical
significance was set at p \ .05. The data analysis was carried out using the R-package.
RESULTS. A total of 109 patients were included and 466 determinations (4.2 per patient)
were performed. There were 31 (28.4 %) patients in the NCNI group, 63 (57.7 %) in the
CC, and 15 (13.3 %) in the IC (10 candidemias, 5 intra-abdominal candidiasis). (Table 1)

Burn
eschar
tissue
on
day 5
(mcg/
g)

Days from
admission
to
the start
of MCF

[Table 1a- Patients’ characteristics (n81-5)]

Patient
number
6-10

TBSA
(FT)
%

ABSI at
admission

SOFA
at the
beginning
of MCF

LOS in
BICU
(days)

MCF
dose
(mg/kg
body
weight)

Plasma
Cmax/
Cmin
after first
dose
(mcg/
ml)

Plasma
Cmax/
Cmin at
steady state on
day 5
(mcg/ml)

Burn
eschar
tissue on
day 5
(mcg/g)

Days
from
admission
to the
start of
MCF

6

70 (60)

11

5

70

1.2

3.4/0.5

5.0/0.9

1,5

12

7

80 (70)

12

5

61

1.1

3.8/0.4

4.0/0.4

0,2

15

8

60 (50)

10

2

90

1.4

4.8/0.5

4.3/1.0

0,2

34

9

44 (34)

10

6

34

1.1

4.5/1.1

9.1/2.3

0,2

8

10

34 (28)

9

5

35

1.3

4.1/0.7

5.4/1.0

0,7

10

[Table 1b- Patients’ characteristics (n86-10)]

Patient
No. 1-10

TBSA
(FT) %

ABSI
at
admission

SOFA
at the
beginning
of MCF

LOS
in
BICU
(days)

MCF
dose
(mg/kg
body
weight)

Plasma
Cmax/
Cmin
after first
dose
(mcg/ml)

Plasma
Cmax/
Cmin at
steady
state on
day 5
(mcg/ml)

Burn
eschar
tissue
on day
5
(mcg/g)

Days
from
admission
to the
start
of MCF

Median

42(34.5)

9.5

5.0

39

1.3

4.6/0.7

6.4/1.0

0,5

12

Interquartile
Range

31.3-

8-11.3

3.5-6

22-71.3

1.1-1.4

3.9-7.5/
0.5-1.1

4.5-9.1/
0.9-1.4

0,3-1,1

70.0
(19.052.5)

9.5/19.8

[Table 1c- Median patients’ characteristics (n81-10)]

NOTE. TBSA, total body surface area; FT, full thickness, ABSI, abbreviated burn severity
index; SOFA, sequential organ failure assessment; LOS, length of hospital stay; BICU, burn
critically care unit; LQ, limit of quantification (\ 0.1mcg/ml).

0457
EVOLUTION OF ANTIFUNGAL DRUGS USE IN SPANISH INTENSIVE CARE
UNITS THROUGH THE YEARS. DATA FROM 2006 -2013 ENVIN-HELICS
REGISTRY
P. Olaechea1, N. Mas2, M. Palomar3, F. Alvarez-Lerma4, S. Uriona5, X. Nuvials3,
M.P. Gracia4, M. Catalán6, B. Jimenez7, G. Aguilar8, ENVIN-HELICS study group
1

CONCLUSIONS. BG and CAGTA values did not show significant differences among in
the three studied groups. The BG values were higher in IC patients compared to the other
two groups, but this still did not show statistical significance.
Supported by a research grant from Instituto Salud Carlos III. Madrid. Spain (FIS PI
10/02110)
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CONCENTRATIONS OF MICAFUNGIN 100 MG DAILY IN PLASMA AND BURN
ESCHARES IN CRITICALLY ILL PATIENTS WITH SEVERE BURN INJURIES
M.J. Asensio1, M. Sánchez Sánchez1, B. Galván Guijo1, E. Herrero de Lucas1, L. Cachafeiro
Fuciños1, A. Agrifoglio Rotaeche1, E. Perales Ferrera1, S. Luque2, A. Garcı́a de Lorenzo y
Mateos1
1

University Hospital La Paz/IdiPAZ, Burn Unit/Intensive Care Medicine Service, Madrid,
Spain, 2Hospital del Mar, Pharmacy Department, Barcelona, Spain
INTRODUCTION. Micafungin (MCF) is an echinocandin agent with broad activity
against Candida spp., which are frequently isolated in blood and eschar cultures of burned
patients, who present different pharmacokinetic (PK) characteristics.
OBJECTIVES. To investigate the concentrations of micafungin after the first and repeated
doses in plasma and burn eschar tissues and to correlate them with patients’ characteristics.
METHODS. Pharmacokinetic study of MCF during a 6 months period in ten critically ill
burn patients treated with 100 mg/day by 1 h intravenous infusion for at least 5 days. MCF
blood concentrations were obtained at end of the infusion (Cmax) on day 1, before next
dosing (Cmin) on day 2 and at steady state (Cmax and Cmin on days 4 and 5 of therapy); and
after 1-3 h of MCF infusion on day 5 in burn tissues and were measured by HPLC.
Spearmańs rho test or the Pearson test were used for bivariate correlations.
RESULTS. Ten patients were included (8 men; age 18-77 years). Individual patients’
characteristics are shown in tables 1a, 1b and 1c. Mean MCF plasma concentrations after
the initial and repeated doses were 5.5 and 6.7 mcg/ml at the peak and 0.8 and 1.2 mcg/ml at
the trough, respectively, and in burn eschar tissues 0.8 mcg/g. Peak plasma concentrations of
micafungin after the initial and repeated administration were inversely correlated with %
burned TBSA (Spearman’s rho = -0.695 and -0.750 (p \ 0.05)), respectively. One
patient (10 %) presented candidemia and the crude mortality was 40 %. No adverse events
to MCF were reported.
CONCLUSIONS. This is the largest pharmacokinetic study of 100 mg/daily of MCF in
severely burned critically ill patients. After the first and multiple doses, MCF levels in
plasma and burn eschar tissue higher than the reported MIC90 against most clinically

Hospital Galdakao-Usansolo, Intensive Medicine Department, Galdakao, Spain, 2Hospital
Galdakao-Usansolo, Galdakao, Spain, 3Hospital Arnau de Vilanova, Lleida, Spain,
Hospital del Mar, Barcelona, Spain, 5Hospital Vall d’Hebron, Preventive Medicine an
Epidemiology, Barcelona, Spain, 6Hospital 12 de Octubre, Madrid, Spain, 7Hospital Clinico
Universitario Lozano Blesa, Zaragoza, Spain, 8Hospital Clinico Universitario de Valencia,
Valencia, Spain
INTRODUCTION. The use of echinocandins is recommended by guidelines for the
treatment of severe fungal infections in unstable patients, although recent studies can cause
doubts about this recommendation (1).
OBJECTIVE. To describe the antifungal drugs (AD) consumption in the Spanish ICU
setting and compare the current antifungal use (years 2011-2013) to the previously reported
one (years 2006-2010) (2).
METHODS. ENVIN-HELICS registry is a prospective, observational, multicenter and
voluntary enrollment study. The employed methodology in this registry is available in
http://hws.vhebron.net/envin-helics/. The amount of registered patients and units has grown
through de years. In the data belonging to 211 units, the following AD were registered:
Amphotericin B deoxycholate (AMBD), Amphotericin B Lipid complex (AMBLC),
Liposomal Amphotericin B (LAMB), Fluconazole (FL), Voriconazole (VO), Caspofungin
(CP), Anidulafungin (AN), Micafungin (MC) and others (OAD). The percentage of each AD
use was calculated yearly. Results of the current use (CU) (years 2011 to 2013; n = 8,740)
were compared to those obtained from a previous study (PS) (years 2006 to 2010;
n = 8,359). A Chi square test was performed.
RESULTS. 17,099 prescriptions were recorded. The annual percentages of use for all
indications are shown in the table:
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AD/
year
(n=)

2006
(884)

2007
(1283)

2008
(1742)

2009
(2140)

2010
(2317)

2011
(2843)

2012
(2942)

2013
(2955)

AMBD

0.7

0.8

0.4

0.1

0.4

0.2

0.1

0.1

AMBLC

2.5

3.4

2.4

1.4

2.7

1.9

1.6

1.5

LAMB

5.1

5.8

4.5

4.0

5.6

6.0

5.4

6.4

FL

62.5

56.0

57.6

55.6

48.7

48.4

49.6

46.6

CP

15.2

19.5

20.7

21.3

17.9

17.5

14.7

15.9

AN

0.0

0.0

0.0

5.4

12.7

12.6

12.6

13.9

MC

0.0

0.0

0.0

0.1

0.9

2.5

3.9

4.9

VO

11.7

12.3

12.0

9.8

10.1

8.1

9.4

8.3

OAD

2.5

2.3

2.4

2.3

1.1

2.8

2.7

2.9

[Table]
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The most commonly used AD in the CU period are FL (48.2 %), CP (15.9 %), AN
(12.7 %), VO (8.8 %), LAMB (4.9 %) and MC (3.7 %). According to the indication the AD
are distributed in: 11.1 % for prophylaxis; 13.4 % for community-acquired infections;
34.6 % for non ICU hospital-acquired infections and 40.9 % for ICU-acquired infections.
Comparing the CU versus (vs.) PS periods, there was a progressive decline in the use of
fluconazole in every kind of indication, most significant in prophylaxis (68.8 % vs. 58.3 %;
p \ 0.001). At the same time, there was an increase in the use of echinocandins (p \ 0.001):
prophylaxis (8.9 % vs.19.2 %); community-acquired infections (21.9 % vs. 33.7 %); hospital-acquired infections (29.2 % vs. 37.4 %) and ICU-acquired infections (25.2 % vs.
35.7 %). There was no difference in overall utilization of amphotericin B formulations but a
decrease in the VO use is observed (10.9 % vs. 8.9 %; p = 0.001).
CONCLUSIONS. Fluconazole was the most frequently used AD in ICU, although there
was a significant decrease of its consumption towards an increase in echinocandins
employment. The use of amphotericin remained similar, but a decrease of voriconazole
consumption was observed.
REFERENCES. (1) Ferrada et al. BMC Anesthesiology 2013, 13: 37. (2) Olaechea et al.
Enfer Infec Microbiol Clin 2012; 30:435

In the whole group, most patients were stem cell transplantation recipients with a haematological malignancy or patients with chronic steroid use. 5 of 28 patients (18 %) with an
azole-sensitive IA had no host factor.
In the azole-resistant group, 40 % of patients received therapy with azoles before diagnosis,
compared to 29 % in the azole-sensitive group.
90-days mortality in the patients with an azole-resistant IA was 100 % compared to 80 % in
the patients with a azole-sensitive infection.
CONCLUSIONS. Our results show a high prevalence of azole-resistance IA in the
intensive care and was associated with high mortality. No risk factors for developing IA
with resistant strains can be learned from this study. It remains possible that resistance rates
are overestimated as resistant isolates are perhaps more likely to be cultured when therapy is
already instituted at the time of sampling.
Current changing patterns of IA call for development of adequate ICU criteria for diagnosis,
development of rapid resistance tests and knowledge of local resistance rate to guide
therapeutic decisions.
REFERENCES. 1. Van der Linden J.W.M., et al. Aspergillus due to voriconazole highly
resistant Aspergillus fumigatus and recovery of genetically related resistant isolates from
domiciles. CID 2013;57:513-520. 2. Meersseman W., et al. Invasive aspergillosis in the
intensive care unit. CID 2007;45:205-216.
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Resistant
Aspergillus
n = 10 (%)

Non-resistant
Aspergillus
n = 28 (%)

Mortality

10 (100)

24 (86)

Stem cell transplantation recipient

5 (50)

13 (46)

Chronic steroid use

5 (50)

9 (32)

IMPACT OF ANTIFUNGAL PRESCRIPTION ON THE MAIN CANDIDA SPECIES
IN THE ICU - EVOLUTION AND TRENDS OVER 10 YEARS
S. Bailly1,2,3, D. Maubon1,2, P. Fournier1,2, H. Pelloux1,2, C. Schwebel1,2, C. Chapuis1,2,
L. Foroni1,2, M. Cornet1,2, J.F. Timsit3,4
CHU de Grenoble, Grenoble, France, 2Université de Grenoble, Joseph Fourier, Grenoble,
France, 3INSERM UMR 1137 - IAME Team 5, Paris, France, 4Hopital Bichat, Paris, France
INTRODUCTION. Candida spp. are the most common cause of fungal infections in
humans. The incidence of Candida spp. infections has risen over the last two decades, in
parallel with the increasing use of immunosuppressive treatments and transplantation
procedures. This trend is particularly observed in critically ill patients who are at high
risk of opportunistic invasive fungal infections. Since 2003, several new antifungal
agents have been introduced, including echinocandins and new azoles. Previous reports
suggested that antifungal therapy may impact resistance profiles of strains recovered
from infection.
OBJECTIVES. The objective of this study was to describe the distribution of Candida
strains isolated from colonized and infected site and their resistance profile, and to correlate
these data with antifungal consumptions within one ICU.
METHODS. Antifungal drug consumption was measured as the number of defined daily
doses per 1000 hospital days (DDDs/1000HD). The distribution of Candida spp. over a
10 year period (2004-13) and the MICs of antifungal drugs over 2007-13 were determined.
Time series analyses were performed to assess relationships between antifungal drug use,
and subsequent Candida spp. distribution and MIC changes over time.
RESULTS. Of 30498 samples from 4512 patients, 2410 were positive for Candida spp. C.
albicans predominated (53.1 %), followed by C. glabrata (16.2 %) and C. parapsilosis
(7.9 %). C. parapsilosis increased significantly, from 5.7 % in 2004 to 8.4 % in 2013 taking
into account temporal variations (P = 0.02). Candin use increased significantly between
2004 (17.9 DDDs/1000HD) and 2013 (58.8 DDDs/1000HD) (P = 0.001). Between 2007
and 2013, the increase in caspofungin use correlated significantly with the increase in
caspofungin MICs displayed by C. parapsilosis (P = 0.04), C. glabrata (P = 0.0005) and C.
albicans (P = 0.04). Polyenes consumption changed over time and correlated with an
increase in amphotericin B MICs for C. glabrata (P = 0.046). Despite significant variations
between year for fluconazole, there was no significant trends over time between 2004 (34
DDDs/1000HD) and 2013 (37.7 DDDs/1000 HD) (p = 0.29). No significant correlations
between species, and MICs and fluconazole use were observed.
CONCLUSIONS. This study clearly confirms that previous history of antifungal prescription within an ICU influences MICs of antifungal agent against major Candida species.
In particular, the significant selective pressure exerted by caspofungin and amphotericin B
on C. glabrata susceptibility needs to be closely monitored as this species is already poorly
susceptible to fluconazole. Effort to avoid misuse of antifungal is essential to limit the
spread of less susceptible Candida spp. in ICUs.
REFERENCE(S). Fournier P, Schwebel C, Maubon D, Vesin A, Lebeau B, Foroni L, et al.
Antifungal use influences Candida species distribution and susceptibility in the intensive
care unit. J Antimicrob Chemother. 2011; 66(12): 2880-6.
1
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EMERGENCE OF AZOLE-RESISTANT ASPERGILLUS IN THE ICU
A.W.M. in t Veld - van Wingerden1, A. Russcher2, E.J. Kuijper2, J. van Paassen1
1

Leiden University Medical Center, Intensive Care, Leiden, Netherlands, 2Leiden
University Medical Center, Medical Microbiology, Leiden, Netherlands
INTRODUCTION. The patterns of Aspergillus infections are changing. Resistance to antifungal therapy with azoles is emerging (1) and data regarding the incidence of invasive
aspergillosis (IA) at the ICU is scarce (2). Due to difficulty in culturing Aspergillus species
in vitro, the incidence of azole-resistance is even more uncertain. At the same time, evidence
is growing for increasing IA in non-traditional hosts. Because of the unawareness of
uncommon hosts, diagnostic delay, and probable inadequate treatment due to resistance, IA
at the ICU is associated with high mortality.
OBJECTIVES. In this study we aimed to investigate the prevalence of resistant IA at our
ICU and to determine patient characteristics associated with resistant IA.
METHODS. We conducted a retrospective cohort study in a tertiary university hospital in
Leiden, the Netherlands. All ICU-patients receiving therapy with azoles or amphotericine-B
for suspected IA from January 2010 to December 2013 were eligible. Host factors, CT
reports, microbiology results, mortality and use of prophylactic anti-fungal therapy were
extracted from patient records.
RESULTS. A total of 136 patients were eligible; 38 of these patients had positive cultures
with Aspergillus (28 %, table 1). 10 of the positive Aspergillus cultures were resistant for
itraconazol and voriconazol in a 4-well MIC-test, a resistance incidence of 26 %. In 5 of 10
patients with an azole-resistant IA, the resistance pattern was known only after the patient
had deceased.

Neutropenia

1 (10)

1 (4)

No host factor

0 (0)

5 (18)

Azole-prophylaxis

4 (40)

8 (29)

EORTC-proven

0 (0)

2 (7)

EORTC-probable

5 (50)

15 (54)

EORTC-unknown

5 (50)

11 (40)

[Table 1- Patient characteristics]
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THE ADMIN-ICU SURVEY: A SURVEY ON ANTIMICROBIALS DOSING AND
MONITORING STRATEGIES IN INTENSIVE CARE UNITS
A. Tabah1,2, J. Roberts1,2, J.J. De Waele3, J. Lipman1,2, J.R. Zahar4, M.O. Cotta2,5,
G. Barton6, J.-F. Timsit7
1

Royal Brisbane and Women’s Hospital, Intensive Care, Brisbane, Australia, 2The
University of Queensland, Burns, Trauma, and Critical Care Research Centre, Brisbane,
Australia, 3Ghent University Hospital, Dept. of Critical Care Medicine, Ghent, Belgium,
4
Université d’Angers, CHU d’angers, UPLIN, Angers, France, 5Royal Melbourne Hospital,
University of Melbourne, Department of Medicine, Melbourne, Australia, 6St Helens and
Knowsley Teaching Hospitals NHS Trust, Critical Care, Liverpool, United Kingdom,
7
Université Paris Diderot/APHP-Hopital Bichat, Réanimation Medicale et des Maladies
Infectieuses, Paris, France
INTRODUCTION. Antibiotic choice and dosing is one of the cornerstones of infection
management in intensive care. Recent research demonstrates variability in antimicrobial
pharmacokinetics in the critically ill. There is little evidence to which is the most appropriate dosing, administration and monitoring strategy.
OBJECTIVES. To determine current practices in antimicrobial dosing, administration and
monitoring strategies around the world.
METHODS. An online structured questionnaire was developed by the ESICM infection
section to obtain information on local practices. Dosing was considered for a 35 year old
male weighing 80 kg with normal kidney function. Participation was voluntary. The survey
was sent by email to the members of the ESICM, ANZICS and local research networks.
RESULTS. 402 professionals from 328 hospitals in 252 cities and 53 countries responded.
78 % were specialists in intensive care, 11.9 % pharmacists and 7 % doctors in training.
82.6 % were primarily responsible for the choice of antimicrobials. A pharmacist was
available daily in 42 %, once a week in 9.7 %, only over the phone in 20.6 % and never in
27.6 % of the ICUs. Vancomycin was the glycopeptide of choice for 88.8 %, and was used
as a continuous infusion by 31.3 %. Median [IQR] daily dose 25 [18.75-30] mg/kg. Therapeutic drug monitoring (TDM) was used for all the patients by 73.6 % and everyday in
40.4 %. Piperacillin/tazobactam was used as a short fractionated infusion by 70 %, an
extended infusion by 21.9 %, a continuous infusion by 7 %. Median daily dose was 15.75
[13.5-18] g. TDM was used by 7.2 %. Meropenem was the most commonly used carbapenem (80.6 %), followed by imipenem (18.7 %). An extended infusion was used by
26.8 % and a continuous infusion by 4.5 %. Median daily dose of meropenem was 3 [3-3]
g/day. TDM was used by 6.3 %. Colimycin was used less than once a month by 20.6 %,
more than once a month by 12.2 % and more than weekly by 13.2 % at a median daily dose
of 8 [4.3-9] MU/day. A short infusion was used by 80.9 %. The most common aminoglycoside used was gentamycin (54.1 %), followed by amikacin (39.6 %) and tobramycin
(4.7 %). Median daily dose was 15 [15-20] mg for amikacin and 5 [4-6] mg for gentamycin.
A single daily dose was used by 91.9 %. Peak concentrations were sampled everyday by
21.1 %, only in unstable or renally impaired patients in 36.8 % and less frequently by
42.1 %. Through concentrations were sampled in all patients by 60.2 %, in cases of renal
failure by 16.4 % and infrequently or never by 20.4 %. If trough level was above the target
52.7 % would resample and do not re-administer before it was below that target and 43.8 %
would reduce the next daily dose.
CONCLUSIONS. We found an important variability in reported practices for dosing,
administering and using therapeutic drug monitoring for some of the most commonly used
antimicrobials. Research is required to define the most adequate strategies and allow for the
development of guidelines to standardize practices.
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CRITICAL CARE MANAGEMENT OF SEPSIS: A COST-ANALYSIS FROM
A HEALTH CARE PERSPECTIVE

EARLY PROCALCITONIN KINETICS MAY INDICATE EFFECTIVENESS OF
THE EMPIRICAL ANTIBIOTIC THERAPY IN SEPSIS WITHIN HOURS

M.E. Koster-Brouwer1, P.M.C. Klein Klouwenberg1,2,3, W. Pasma1, T. van der Poll4,5,
M.J.M. Bonten2,3, O.L. Cremer1
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INTRODUCTION. Early diagnosis of sepsis is crucial in treating septic patients. Starting
appropriate antibiotic therapy in time have a significant effect on survival (1). However,
there is very little to help the clinician during the first 24 h whether the administered
empirical antibiotics treatment is effective or not. Procalcitonin (PCT) is a reliable sepsis
marker with short half life (2) but its role in the early decision making is undiscovered.
OBJECTIVES. Our aim was to investigate the value of the 0-16-24 h PCT-kinetics after
starting empirical antibiotic therapy in intensive care patients, to predict effective or ineffective antibiotic treatment.
METHODS. In this prospective observational study patients in whom the attending physician
considered the need of empirical AB-therapy were recruited. PTC levels, biochemical and
physiological parameters were measured immediately before the initiation of antibiotics (t0), 8
hourly (t8, t16, t24) and then daily (day2-5). Based on the microbiological results patients were
grouped post hoc into ‘‘effective’’ and ‘‘ineffective’’ groups by two independent experts (intensivist, infectologist) who were blinded for PCT. Statistics were performed by using SPSS
20.0 and statistical analysis was performed by v2 and Mann–Whitney, as appropriate.
RESULTS. Out of the 209 patients who fulfilled the inclusion criteria infection was proven
in 165 cases. Therapy was found to be effective in 127 (77 %) and ineffective in 38 (23 %)
cases. Procalcitonin increased in both groups, but it was significantly lower in the Effectivegroup between t0 and t16 as compared to the Ineffective-group: 34 % vs. 264 % (p \ 0.001).
At t16 a PCT increase of C 55 % as compared to t0 indicated ineffective antibiotic treatment
with a sensitivity = 71 % and specificity = 75 %, p \ 0.001. Hospital mortality was significantly lower in the effective group: 35 % vs. 66 % (p = 0.001).
CONCLUSION. Our results indicate that in critically ill patients early kinetics of PCT,
measured within the 24 h after starting antibiotic therapy, may indicate effective or ineffective empirical antibiotic therapy with good sensitivity and specificity.
REFERENCE(S). 1. Ferrer R. et al., Crit Care Med 2014; DOI:10.1097/CCM.
0000000000000330. Müller F. et al., Chest 2010; 138: 121-9.
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INTRODUCTION. Patients with severe sepsis often require admission to an intensive care
unit (ICU) and their treatment is associated with high costs. Furthermore, both the incidence
of sepsis and the severity of illness upon presentation are increasing [1].
OBJECTIVES. We aimed to estimate health care costs of patients admitted to the ICU with
severe sepsis or septic shock and to explain variability in costs between individuals.
METHODS. Data from an ongoing, prospective study of patients presenting with sepsis to
the ICUs of two tertiary centers in the Netherlands were used to perform a cost-analysis
from a health care perspective. Resource use was valued using a bottom-up micro-costing
approach. Costs were estimated per day, per admission, and for subgroups of patients. A
multivariable linear regression model was constructed to explain variability in costs between
patients. Bootstrapping was used to estimate bias-corrected and accelerated confidence
intervals (CI) and p-values to adjust for the uncertainty of the estimations due to the
skewness of the cost data.
RESULTS. Overall, 651 patients were included; 294 had severe sepsis and 357 had shock
upon presentation. Total costs were € 29,102 (€ 26,598-€ 31,690) per admission and € 2,250
(€ 2,235-€ 2,266) per day in the ICU. Of the total costs 74 % was related to accommodation,
personnel and disposables, 12 % to diagnostic procedures and 14 % to therapeutic interventions. Patients presenting with septic shock had higher costs both per day (p \ 0.001)
and per admission (p \ 0.001) compared to patients with severe sepsis. Survivors and nonsurvivors generated not significantly different overall costs (p = 0.086), but non-survivors
had higher costs per day (p \ 0.001). In our multivariable model, baseline patient and
illness factors explained 12 % of the variance in total costs. Increased expenses were
associated with septic shock, the presence of immunodeficiency, candidemia, and viremia.
Decreased expenses were associated with the presence of diabetes mellitus and urinary tract
infections.
CONCLUSIONS. Mean costs of critical care management for severe sepsis or septic shock
are almost €30,000 per case of which the major part is fixed. This estimation is higher than
estimations from studies performed with data from the 1990s, which might be caused by the
changes in incidence and illness severity of sepsis since then. Baseline patient and illness
characteristics explain only a small part of the variability in costs between patients.
REFERENCE(S). [1] Gaieski DF, Edwards JM, Kallan MJ, et al.: Benchmarking the
incidence and mortality of severe sepsis in the United States. Crit. Care Med. 2013;
41:1167-1174
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research funding from the Netherlands Organization of Scientific Research (NWO Vici
918.76.611).
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HYPOTENSIVE VERSUS NON HYPOTENSIVE COMMUNITY ADQUIRE
SEVERE SEPSIS: IMPLICATIONS FOR THE DETECTION, TIME TO
THERAPEUTIC MANAGEMENT AND PROGNOSIS
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J.C. Yébenes2
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INTRODUCTION. Severe sepsis management and prognosis is related with early detection, resuscitation and infectious focus control. Detection could depend on the clinical
presentation and clinical awareness in healthcare workers.
OBJECTIVES. To evaluate differences in the management and prognosis of patients with
community acquired severe sepsis (CASS) that could be associated with the absence of
hypotension at the presentation in the Emergency Room (ER) door.
METHODS. Retrospective study conducted in the Emergency Department and Intensive
Care Unit of Mataró Hospital. Demographic, clinical, laboratory and treatment data in
patients with CASS were collected and analyzed during the period from March 1st to
September 30th between the years 2008, 2009 and 2010. Management of severe sepsis
patients was standardized using a recommendations bundle called Surviving Sepsis Chain.
During the study period, we compare the differences in the management of septic patients
who come to our hospital with hypotension (LBP) respect those who present normal blood
pressure (NBP) defined as a mean blood pressure higher than 65 mmHg. We evaluated the
prognostic implications of delayed detection and therapeutic management of these patients.
Statistical analysis: v2 test was used to compare categorical variables and t Student test to
compare continuous variables.
RESULTS. We collected 154 patients with severe sepsis, 84 males (54.5 %) with mean age
73.6 ± 1.2. Charlson score was 6.2 ± 2.9. Urinary was the main focus 29.9 % (46 cases),
followed by respiratory 26.0 % and abdominal 24.0 %. LBP was present in ER door in 57
patients (37 %). Mean lactate was measured in 55 patients, and was 5.2 ± 3.2. Mean SOFA
was 4.9 ± 2.7. The overall in hospital mortality rate was 40.9 % (63). Time from ER door
to procedures was longer in patients with NBP. Time in hours to blood cultures and antibiotic administration in LBP patients was 1.8 ± 2.6 and 3.6 ± 3.9 respect 2.6 ± 3.6 and
4.4 ± 4.2 in NBP (p \ 0.05 in both). Time to 2000 ml volume was 6.1 h ± 3.8 in LBP
respect 8.4 ± 4.3 in NBP. In LBP, we used noradrenalin (NA) in 14 patients (24.6 %)
respect NBP (27.8 %). Time to NA was 4.9 ± 4.5 in LBP respect 8.9 ± 4.9 in NBP
(p \ 0.05). ICU requirement was lower in LBP (43.1 %) respect NBP (56.9 %). Mortality
was related with delayed management. In surviving patients we observed a lower time to
blood cultures in hours (2.2 ± 3.2 vs 2.5 ± 3.2, p \ 0.05), time to antibiotic (3.3 ± 3.0 vs
5.2 ± 5.1 h, p \ 0.05), time to 2000 ml (7.1 ± 4.1 vs 8.2 ± 4.4, p \ 0.05) and time to NA
(6.2 ± 3.6 vs 9.7 ± 6.3, p \ 0.05).
CONCLUSIONS. Patients with CASS have a different management depending on the
presentation form on arrival to the ER. Specifically, we detected that patients with CASS
that coming to the ER with NBP have a significant delay in the onset of basic management
measures and initiation of treatment. Delay to management was related with mortality.
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INFLUENCE OF HOSPITAL ENTRANCE TIME AND CLINICAL
PRESENTATION ON PROCESS INDICATORS AND OUTCOME IN SEVERE
SEPSIS AND SEPTIC SHOCK PATIENTS
C. Hurtado1, R. Zaragoza1, S. Sancho1, J.J. Camarena2, R. González2, E. Colomer2,
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INTRODUCTION. The assistance provided to septic patient is influenced by several
factors such as workload or the ratio of health workers.
OBJECTIVES. To describe the relationship between the hospital entrance time (HET) and
lactate extraction and antibiotic administration times as process indicators; to know the
influence of clinical presentation on these times and to analyze the possible impact of AT on
mortality in these patients.
METHODS. A prospective analysis of patients with severe sepsis and septic shock who was
attended at ED of a teaching hospital was performed using the records of an interdisciplinary
sepsis unit. The study period was from November 2012 to March 2014. Delay time
extraction of lactate and antibiotic administration (in minutes) were calculated taking as
reference time the arrival of the patient to ED. The cases have been grouped into fractions
nursing shifts (M1, from 8 to 11 h; M2, from 12 to 14 h, T1, from 15 to 18 h; T2, from 19 to
21 h; N1, form 22 to 2 h, and N2 from 2 to 7 h) and clinical presentation (severe sepsis and
septic shock). Statistical analysis was performed using nonparametric tests such as the
Mann–Whitney and Kruskal–Wallis test and the v2 test using SPSS 20.0 (p B 0.05).
RESULTS. 606 cases (56.3 % male) of severe sepsis and septic shock were detected
(30.9 % septic shock). APACHE II and SOFA score were 17.63 ± 6.48 and 4.67 ± 2.93
respectively. The primary focus of infection was the respiratory (49.2 %). Global mortality
was 19.3 %. The distribution of age, APACHE II and SOFA was the same in the different
groups of shift fractions. The delay in lactate extraction time was 70.52 ± 84.01 min. in the
M1 group, 83.53 ± 89.48 min. at M2, 159.52 ± 76.55 min. in T1, 64.59 ± 66.67 min. in
T2, 138.78 ± 248.90 min. in N1 and 109.56 ± 86.03 min. in N2. Antibiotic administration
was performed at 140.98 ± 131.90 min. in the M1 group, 158.67 ± 145.29 min. at M2,
156,64 ± 179,49 min. in T1, 137.05 ± 108.12 min. in T2, 212.07 ± 252.51 min. in N1
and 146.28 ± 126.27 min. in N2. Statistically significant differences were observed for
lactate extraction time (147.90 ± 87.63 vs.115.03 ± 78.13 min. p = 0.027) and antibiotic
administration (165.09 ± 150.16 vs.142,51 ± 194,36 min. p = 0.002) between patients
with severe sepsis and septic shock. No differences in hospital mortality among nursing shift
fractions were found, however there were a significant difference between clinical presentation as severe sepsis (13.36 %) or septic shock (48.8 %), (p \ 0.001).
CONCLUSIONS. Clinical presentation as septic shock had favourable influence on process
indicators but higer mortality rates in septic patients in a hospital with a sepsis team. On the
contrary HET had no any impact on both variables.
REFERENCE(S). Almeida M et al. Differences in compliance with Surviving Sepsis
Campaign recommendations ACCORDING to hospital entrance time: day versus night. Crit
Care. 23 April 2013, 17 (2): R79.
2
3

Respiratory dysfunction in sepsis: 0465–0469
0465
CYTOMEGALOVIRUS SEROPREVALENCE AS A RISK FACTOR FOR POOR
OUTCOME IN ACUTE RESPIRATORY DISTRESS SYNDROME
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INTRODUCTION. Cytomegalovirus (CMV) reactivation may complicate critical illness in
latent carriers of the virus, even in patients who were previously immunocompetent. As
lungs are involved in the immunological control of viral infections, patients with the acute
respiratory distress syndrome (ARDS) are considered to be prone for CMV reactivation, and
prophylactic antiviral therapy in immune competent CMV seropositive patients with ARDS
has been proposed.
OBJECTIVES. We assessed CMV seroprevalence as a risk factor for morbidity and
mortality in patients with ARDS.
METHODS. In this prospective observational study we included all newly admitted
patients with ARDS who received mechanical ventilation for at least 4 days in the ICUs of
two Dutch tertiary care hospitals. Patients with known immunocompromise and those
receiving antiviral treatment prior to ICU admission were excluded. CMV serostatus was
determined by enzyme immunoassay. We used the number of days alive and free of
mechanical ventilation on day 28 as a composite outcome measure, and multivariable
ordinal logistic regression analyses to adjust for potential confounders.
RESULTS. 306 patients were included, 209 (68 %) of whom were CMV seropositive. One
hundred patients (33 %) died or continued to be mechanically ventilated by day 28. CMV
seroprevalence was not associated with the primary outcome (crude odds ratio 1.09 95 %
C.I. 0.70 - 1.70; adjusted odds ratio 1.01 95 % C.I. 0.64 - 1.59). Nor was an association
found in any subgroups of patients, including in those with severe sepsis. The time course of
pulmonary markers in survivors was comparable between the two serogroups.
CONCLUSIONS. CMV seroprevalence is not associated with prolonged mechanical
ventilation or increased mortality in critically ill patients with ARDS. Therefore, prophylactic antiviral treatment in unselected patients with ARDS who test CMV seropositive is
unlikely to be effective.
GRANT ACKNOWLEDGMENT. This research was performed within the framework of
CTMM, the Center for Translational Molecular Medicine (http://www.ctmm.nl), project
MARS (grant 04I-201).
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INCIDENCE, OUTCOMES AND RISK FACTORS ASSOCIATED WITH THE
DEVELOPMENT OF ACUTE LUNG INJURY AND ACUTE RESPIRATORY
DISTRESS SYNDROME IN PATIENTS WITH SEVERE SEPSIS AND SEPTIC
SHOCK ADMITTED TO ICU. RESULTS OF A SPANISH MULTICENTER STUDY
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OBJECTIVES. 1. To determine the incidence, clinical profile and main outcomes of the
development of acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) in
patients with severe sepsis and septic shock admitted to the Intensive Care Unit (ICU). 2. To
determine risk factors associated with the development of ALI/ARDS in these patients. 3.
To built a predictive model.
METHODS. Multicenter prospective observational study conducted in 11 Spanish ICUs
during 5 months in 2011. Daily screening for severe sepsis and septic shock in ICU patients
was performed. Those patients under 18 years old and cardiologic diseases as cause of
admission were excluded. Demographic and clinical variables; comorbidities; infection
characteristics; severity scales and organ failure at admission and its evolution by sequential
calculation of SOFA score and delta SOFA day 0 - day 3 and day 1 - day 3; mechanically
ventilated episodes and development of ALI/ARDS; mortality and ICU and hospital length
of stay (LOS) were collected. Comparison of ALI/ARDS episodes results with the ones with
no ALI/ARDS by bivariate and multivariate analysis. A predictive model with the risk
factors identified for development of ALI/ARDS was built by using logistic regression.
RESULTS. 231 episodes of severe sepsis in 229 patients were registered. The incidence of
severe sepsis admitted to ICU obtained during study period was 14 % (95 % CI 12.5-15.17).
Needed mechanical ventilation 158 (68.4 %) and developed ALI/ARDS 51 patients
(22.08 %), 50 % on day 1. 70.6 % were men. There were statistically significative differences compared with No ALI/ARDS (p \ .05) in: patient’s category: medical (76.5 %) and
trauma (11.8 %) were the most frequent; prior immunosuppression (33 %) as principal
comorbidity; main infection location: lung (55 %) followed by abdominal (13.7 %);
expressed as mean(SD) (CI 95 %): ALI/ARDS patients had lower age (63.4 años (2.2)(59.167.8) and greater severity at admission: APACHE II 23.6 (1) (21.6-25.6) and SOFA 9.5
(3.2) (8.6-10.5). They had lower reduction in delta SOFA and higher mortality intraICU
(43.1 %), at 28 days (41.2 %) and hospital (47.1 %), with no difference in early mortality
(48 h) (3.9 %). ALI/ARDS patients had higher ICU and Hospital LOS (Median, IQR)
[31 days (22-59)]. The independent risk factors associated with development of LPA/SDRA
identified in multivariate analysis are shown in the table with their Odds Ratio and 95 %
Confidence Interval. The characteristics of the predictive model are shown in the figure.
CONCLUSIONS. 1. The incidence of ALI/ARDS is high and LOS and mortality are higher
compared to patients who did not develop. 2. The risk factors more strongly associated with
the development of ALI/ARDS are immunosuppression and liver insufficiency prior to
infection and respiratory failure at admission. 3. The predictive model has good discriminative ability, good specificity and moderate sensitivity.
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Risk factors

Odds Ratio (95 % CI)

Prior immunosuppression

2.78 (1.19 - 6.50)

Prior liver failure

11.61 (1.64 - 81.80)

Abdominal location of infection
(regarding urinary tract infection)

0.27 (0.074 - 1.01)

Respiratory failure at admission

6.81 (2.97 - 15.55)

Renal failure at admission

0.38 (0.12 - 1.17)

[Independent risk factors associated with ALI/ARDS]

CHANGES OF INDUCED SPUTUM AND PLASMA STREM-1, TNF-A AND IL-10
LEVELS IN PATIENTS WITH SEVERE PNEUMONIA
Z. Tang1, L. Tong1, J. Wu1, M. Zeng2, J. Chen1, X. Guan1
1
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INTRODUCTION. Severe pneumonia is one of the common infectious diseases. The
inflammatory response of pneumonia is co-expression and co-participation of pro-inflammatory mediators and anti-inflammatory mediators. sTREM-1, which is the soluble protein
degradation product of TREM-1, can reflect the degree of inflammation and may have the
effect of anti-inflammatory effect in inflammation response.
OBJECTIVES. To observe the changes of sTREM-1 and inflammatory mediators in
induced sputum and plasma of patients with severe pneumonia and explore the state of local
and systematic inflammatory response in severe pneumonia.
METHODS. Peripheral blood and induced sputum were collectted on days 1, 4, 7 and the
day of discharge or death of forty severe pneumonia patients with mechanical ventilation.
The induced sputum and plasma levels of Soluble Triggering Receptor Expressed on
Myeloid Cell-1 (sTREM-1), tumor necrosis factor-a (TNF-a) and interleukin-10 (IL-10)
were determined. The subjects were divided into 2 groups according to the prognosis, such
as survivors and non-survivors in severe pneumonia.
RESULTS. Plasma levels of sTREM-1, IL-10 and TNF-a in non-survivors were all higher
than survivors (P \ 0.05). The induced sputum levels of TNF-a and IL-10 in non-survivors
were both higher than survivors (P \ 0.05), and induced sputum levels of sTREM-1 were
not different between non-survivors and survivors. Induced sputum and plasma sTREM-1,
TNF-a and IL-10 Levels were gradually decreased in survivors, but maintained at higher
levels even further increased in non-survivors.
CONCLUSIONS. There are excessive release of local and systematic pro-inflammatory
and anti- inflammatory mediators in patients with severe pneumonia, especially in nonsurvivors. sTREM-1 may play a pro-inflammatory role in local and systematic inflammatory
response in severe pneumonia.
REFERENCE(S). 1. Mahdy AM, Lowes DA, Galley H F, et al. Production of soluble triggering
receptor expressed on myeloid cells by lipopolysaccha-ride-stimulated human neutrophils
involves de novo protein synthesis. Clin Vaccine Immunol, 2006, 13 (4):492-495. 2. Phua J,
Koay ES, Zhang D, et al. Soluble triggering receptor expressed on myeloid cells-1 in acute
respiratory infections. Eur Respir J, 2006, 28(4):695-702. 3. Huh JW, Lim CM, Koh Y, et al.
Diagnostic utility of the soluble triggering receptor expressed on myeloid cells-1 in bronchoalveolar lavage fluid from patients with bilateral lung infiltrates. Crit Care, 2008, 12(1):1-7.
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SEVERE ACUTE RESPIRATORY INFECTION IN THE 2013-14 EPIDEMIC
INFLUENZA PERIOD
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BACKGROUND. There is a lot of information regarding the impact of 2009 pandemic
Influenza A(pH1N1) virus infection1,2. However, postpandemic information is scarce3, with
a 29 % mortality rate in 2012-2013 season.
OBJECTIVE. To identify patients with SARI due to influenza and to assess the usefulness
of influenza-like illness (ILI) in its diagnosis. To assess possible differences between
Influenza SARI and Non influenza SARI.
METHODS. A prospective observational study was performed including patients with
SARI admitted in ICU of a tertiary care Hospital during last season (from December 2013 to
April 2014). Influenza infection was diagnosed by RT-PCR. Patientś demographic, clinical
and radiologic features and outcomes were recorded. Data were expressed as frequency
(percentage) and median (interquartile range - IQR).
RESULTS. Fifty-eight patients were diagnosed with SARI. Influenza infection was documented in 24 (41.4 %) patients; 20 with ILI and 4 with non-ILI, p \ 0.01. Influenza SARI in
the epidemic period was present in 15 (58 %) patients due to serotype H1N1 (40 %) and
H3N2(13 %). ILI during this period was associated again in 12 (80 %) Influenza SARI
patients vs 3(27 %) in Non Influenza SARI, OR (8,08(2,25-29,96)). S. pneumoniae caused
16(28 %) SARI (6(37 %) were mixed)). There was no association between classical risk
factors like obesity, pregnancy or immunosuppression and influenza infection. No differences were observed in mechanical ventilation days, use of vasopressors or use of CRRT.
However, ICU LOS of Influenza SARI was shorter than Non-Influenza SARI (6 (IQR 4-14)
vs 13 (IQR 7-22) days; p = 0.05). Overall influenza vaccination was 20.7 %, being 25 % in
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influenza SARI. SARI mortality was 15.8 %, without difference in regard of influenza
infection.
CONCLUSIONS. ILI was associated with the presence of Influenza infection in SARI
patients. H1 infection reemerged, but Influenza infection mortality decreased compared with
previous season. Vaccination stategies should be enhanced.
REFERENCES. 1. Rello J et al. Crit Care 2009:13(5). 2. Martin-Loeches I,et al. Intensive
Care Med 2011:37(2)272-83. 3. Poulakou G, et al. Curr Op Crit Care 2012,18:441-450.
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INCREASING CALORIE CONTENT SLOWS GASTRIC EMPTYING IN THE
CRITICALLY ILL
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Department of Medicine, Ontario, Canada, 4University of Adelaide, Discipline of Medicine,
Adelaide, Australia
INTRODUCTION. Feed intolerance occurs frequently in the critically ill and is usually
secondary to slow gastric emptying, which is detected by large gastric residual volumes
(GRVs). When large GRVs are observed, some clinicians reduce the volume of feed and
increase the calorie content in the belief that lesser volumes will allow better delivery of
nutrient to the small intestine. However, nutrients within the small intestine stimulate
receptors that regulate gastric emptying via enterohumoral feedback mechanisms.
Accordingly, increasing caloric content may well further slow gastric emptying and attenuate the potential for increased calorie delivery offered by this strategy.
OBJECTIVES. To evaluate the effect of increasing calorie concentration on gastric
emptying.
METHODS. Using a parallel study design patients were fasted for four hours and then
received a 100 ml ‘test meal’ of either Ensure (1 kcal/ml, carbohydrate 68 %, fat 13 %,
protein 19 %) or Twocal (2 kcal/ml, carbohydrate 43 %, fat 40 %, protein 17 %) that was
radiolabelled with 99mTc sulphur colloid and infused into the stomach over 5 min. Gastric
emptying was measured scintigraphically with three-minute dynamic frame acquisition until
T = 240 min. Data are mean ± SE or median (IQR) as appropriate. Differences between
groups were analysed with independent samples t-test, Mann–Whitney test or Chi squared
test as appropriate.
RESULTS. There was no difference between groups with respect to age, sex, BMI, APACHE
II score and opiate and insulin use (Table 1). Patients in the 2 kcal/ml group were studied
earlier during their ICU admission and had a greater proportion of patients requiring inotropes
(Table 1). There was no difference in glycaemia at baseline (p = 0.69) or for the duration of
the study (P = 0.92) between groups. Over 4 h more of the ‘meal’ was retained in the
stomach during 2 kcal/ml feed than with 1 kcal/ml feed (P \ 0.05; Figure 1), which indicates
that gastric emptying is dependent on energy and macronutrient content rather than volume.
CONCLUSIONS. In the critically ill, increasing the caloric content of liquid nutrient
appears to be associated with slower gastric emptying and therefore has the capacity to
worsen feed-intolerance. This may be due to increased fat content in such products.
GRANT ACKNOWLEDGMENT. Dr Plummer is supported by a National Health and
Medical Research Council Postgraduate Scholarship APP1075657. Associate Professor
Chapman’s research is supported by a National Health and Medical Research Council
Project Grant 1025186.
1 kcal
2 kcal
P
(n = 22)
(n = 18)
Age (years)(mean (SE))

60.2 (3.4)

54.5 (4.5)

.31

Male (n (%))

16 (73 %)

11 (61 %)

.44

BMI (kg/m2)(mean (SE))

26.7 (1.0)

29.2 (1.2)

.13

APACHE-II at admission

19.3 (1.7)

21.9 (1.7)

.29

Day in ICU when studied (median (IQR)) 9.5 (2.75 - 17.0) 3.0 (2.0 - 5.25) .02
Insulin (n (%))

11 (50 %)

7 (39 %)

.48

Diabetes (n (%))

4 (18 %)

1 (6 %)

.23

Opiates (n (%))

15 (68 %)

10 (56 %)

.41

Inotropes (n (%))

4 (18 %)

9 (50 %)

.03

Table 1 Patient characteristics by group
Figure 1: Gastric Retention
Gastric retention (%) of test meal (100 ml) over 240 min measured scintigraphically in
patients receiving 2 kcal/ml feed (filled circles) and 1 kcal/ml feed (open circles).
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NUTRITION DAY ICU: 9,777 CRITICALLY ILL PATIENTS NUTRITIONAL
PROFILE WORLD WIDE
I. Ben David1, P. Singer1, S. Kosak2, M. Hiesmayr3
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OBJECTIVES. In an attempt to audit the nutritional habits of ICUs in the world and their
association with outcome, the Nutrition Day questionnaire was used in various countries
between 2007 and 2013.
METHODS. A one day cross sectional practice in ICUs recruited all patients in the ICU
during the morning shift, excluding patients with DNR orders or staying for procedures
only. The questionnaires in 17 languages collected the structure of the unit, the patient’s
characteristics, outcome at 60 days as well as type of nutrition according to weight. Data
were analyzed using ‘‘my SQL’’ an open source relational database management system.
Statistical analysis used SAS version 9.2.
RESULTS. 9777 patients from 880 units were included in the database between 2007 and 2013.
Median age was 64 (range 15 to 91), 39 % were female, 55 % were medical patients, 40 % were
admitted from the ER, 47 % were ventilated, 23 % sedated, and 6 % curarized. Outcome was as
followed: 43 % were discharged, 26 % died, 20 % were transferred and 11 % were still in the
hospital after 60 days. Nutritional practice showed an increase in enteral feeding from 10 % at day
1 to 50 % at day 7, oral feeding of 30 % of the patients during the first 4 days, use of Parenteral
nutrition in around 10 % of the patients and no feeding mainly in the first day. Comparing nutrition
practice in 2007 to 2011 and from 2012 to 2013, revealed a significant increase in enteral nutrition
and a a decrease in PN and SPN, Energy delivery reached 1500 kcal/day only after more than
7 days. When ideal body weight was used, patients were fed in a standard way regardless of their
BMI. Administration of \ 10kca/kg in the first week was associated with increased survival while
after 7 days, it was associated with an increase in mortality. Larger amount ([ 20 kcal/kg) in
patients with normal BMI was associated with worse outcome.
CONCLUSIONS. We conclude that nutritional therapy in severely ill patients includes oral
feeding in a large population, progressively slow enteral feeding reaching low target after a
week of stay and parenteral nutrition in a decrease in the recent years. Underfeeding below
10 kcal/kg in the first week was associated with better outcome mainly in overweight obese
population. Below 10 kcal/kg after the first week was associated with a worse outcome. Too
much calorie intake (more than 20 kcal/kg in BMI 20-25) in the first week was associated
with worse outcome too.
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INITIAL DERIVATION AND VALIDATION OF THE LIFE (LIVER INJURY
FAILURE EVALUATION) SCORE TO PREDICT OUTCOME IN CRITICALLY
ILL PATIENTS
C. Edmark1, M. Bell1, T. Whitehouse2, J. Wendon3, K.B. Christopher4
1
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INTRODUCTION. Abnormal liver function is a common feature of critical illness and is
thought to be associated with increased mortality. The specific disease aetiologies of acute
and acute on chronic liver failure in critical care are similarly associated with a high
mortality. There is no valid scoring system for liver dysfunction in the ICU. The development of the RIFLE score by contrast has facilitated standardization and greater
understanding of renal injury in critical care.
OBJECTIVES. We sought to develop a model to identify patients with liver dysfunction at
greatest risk of 30-day mortality.
METHODS. The LiFe (Liver injury Failure evaluation) score was constructed according to
a survey results obtained from ICU and liver experts. We performed a retrospective cohort
study of 5,690 patients admitted to a medical or surgical ICU between 1997, and 2012, in 2
large hospitals in Boston, USA. All patients had Lactate, Total Bilirubin and INR drawn at
ICU admission. The derivation cohort consisted of a random selection of 2/3 of the cohort
(n = 3,793), and the validation cohort comprised the remaining 1/3 of the cohort
(n = 1,897). A clinical prediction model was created based on a logistic regression model
describing the risk of 30-day mortality as a function of the predictors (lactate 0-2, 2-4,
4-6, [ 6 mg/dL; total bilirubin 0-2, 2-4, 4-6, [ 6 mg/dL; INR 0-2, 2-4, 4-6, [ 6) at ICU
admission. The score for each predictor was assigned by dividing its b-coefficient by the
smallest coefficient in the model and rounding up to the nearest integer. The discriminatory
ability of the prediction rule in the derivation and validation groups was quantified using the
C statistic. Calibration was assessed using the Hosmer–Lemeshow v2 goodness-of-fit test.
RESULTS. The demographics and outcomes of critical illness were similar between the
derivation and validation cohorts. For the entire cohort (5,690) 30-day mortality was
29.7 %. The cohort was 53 % male, 80 % white, 37 % surgical, 4 % trauma and the mean
age was 65.1 years. 41 % had sepsis and 16.6 % had chronic liver disease. The C statistic
for the prediction model was 0.67 (95 %CI 0.65-0.69) in the derivation cohort and 0.68
(0.65-0.71) in the validation cohort. The Hosmer–Lemeshow P values were .95 and .42,
respectively indicating good model fit. In the validation cohort, In the validation cohort
30-day mortality was 16 % with a LiFe score of 0, 34 % with LiFe 4-6 and 72 % with LiFe
score [ 9. Change in LiFe score between day 1 and day 3 of ICU stay was associated with
30-day mortality [LiFe score decrease more than 3, OR 0.35 (0.19-0.62); LiFe score
increase more than 3, OR 1.90 (1.05-3.42)] relative to no change in LiFe score (adjusted for
age, sex, race, surgical patient, and Deyo-Charlson index and LiFe score at day 1 ICU).
CONCLUSIONS. The risk of mortality in critically ill patients can be estimated using
commonly available synthetic, excretion and metabolic markers of liver function on ICU
admission.
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THE EFFECT OF A ‘‘PREEMPTIVE PEEP STRATEGY’’ ON THE ENHANCE OF
OXYGENATION AND RESPIRATORY MECHANIC IN OBESE PATIENTS
DURING GENERAL ANESTHESIA WITH TRENDELENBURG POSITION AND
PNEUMOPERITONEUM: THE OPERA STUDY
P. Terragni1, C. Faggiano1, I. De Domenici1, G. Bussone1, S. Tardivo1, Y. Longhitano1,
I. Pattarino1, E. Calza1, F. Porpiglia2, A. Tempia1, V.M. Ranieri1
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INTRODUCTION. Respiratory function in obese patients can be compromised during
general anesthesia (GA) in robotic urologic surgery that needs pneumoperitoneum (Pn) and
Trendelenburg position (TrN) because of abdominal contents push diaphragm cephalad,
reduce FRC and induce to atelectasis.(1) Pn and TrN also worsen the elastance of the chest
wall (Ecw) that is already altered in the obesity condition. In this contest, obese patients
requiring Pn and TrN during GA represent a unique model to evaluate the role of PEEP and
recruitment maneuver (RM) in healthy and completely recruitable lungs.
OBJECTIVES. We investigated the role of preemptive PEEP to improve oxygenation and
respiratory mechanic in a group of obese patients during general anesthesia with Pn and
TrN.
METHODS. The ‘‘OPERA’’study (ClinicalTrials Identifier NCT01868347) enrolled 20
consecutive obese patients during urologic robotic surgery, ventilated with VT 8 ml/kg
PBW, FIO2 0.5, I:E = 1:2 and respiratory rate to keep PaCO2 between 35-42 mmHg. RM
and a PEEP of 10 cmH2O were randomly applied after (control group, 10 patients) or before
(treatment group, 10 patients) Pn-TrN. Data were recorded by Draeger Zeus Infinity
Empowered and managed by Gateway Plus and Patient Analyzer. Esophageal pressure was
measured with nasogastric esophageal balloon placed in the mid-esophagus. Elastance of
Respiratory System (ERS) was partitioned in its components: EL and Ecw. Transpulmonary
pressure (PL) was calculated (2,3). All variables were measured at baseline, 10 min after
induction of anesthesia (t0), 10 and 30 min after Pn-TrN (respectively t1 and t2) and at the
end of the surgery (t3). Pn and TrN were realized after t0.
RESULTS. Results are reported in the attached figure that compares patients treated with
PEEP after Pn-TrN (standard group) and before Pn-TrN (preemptive group) and shows the
variation of P/F and ECW over the time. Differences between groups that are statistically
significant (p \ 0.05) are expressed with (*).

2

Comparation between groups in Ecw and P/F

(3 days [3-4] vs. 5 [4-7], p \ 0.001) and hospital stay (9 days [8-16] vs. 12 (9-22),
p = 0.049) and a lower duration of inotropic (2 days [2-3] vs. 3 [2-4], p = 0.001) and
vasopressor therapy (0 day [0-3] vs. 3 [0-5]) as compared to standard group. GDT patients
had a lower complication rate (25 [40.3 %] vs. 41 [64.1 %], p = 0.008), due to a reduced
incidence of low cardiac output syndrome (4.8 % vs. 21.9 %, p = 0.005) and infection
(19.3 % vs. 43.8 %, p = 0.009). Hospital mortality was similar between groups (3 (5.2 %)
vs. 5 (8.8 %) deaths, p = 0.448).
CONCLUSION. A GDT strategy in high-risk patients undergoing cardiac surgery reduced
complications and ICU and hospital stay.
GRANT ACKNOWLEDGEMENT: Grants received from FAPESP 2011/19987-5.
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A PRAGMATIC MULTI-CENTRE TRIAL ON INTRAOPERATIVE FLUID
MANAGEMENT USING PULSE PRESSURE VARIATION IN HIGH-RISK
PATIENTS
L.M.S. Malbouisson1, J.M. Silva Jr.1, M.J.C. Carmona1, M.C.S. Assunção2, J.L. Valiatti3,
M.R. Lopes1, C.M. Simões1, F. Michard4, J.O.C. Auler Jr.1
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BACKGROUND AND GOALS: Inadequate intraoperative fluid management adversely
affects postoperative outcomes of high-risk patients undergoing major surgeries (1) and
intraoperative goal-directed fluid therapy (GDFT) targeting arterial pulse pressure variation
(PPV) may improve outcome (2). Therefore, we implemented PPV-based GDFT in patients
older than 60 yr and requiring ICU care postoperatively in three tertiaries hospitals and
investigated the effects on post surgical outcome.
METHODS. The patients were enrolled in two periods. In the first control period (Control
group), 147 were included. During this phase, intraoperative fluid management was performed at the discretion of the attending anesthesiologist. After a training period, 109
surgical patients were enrolled during the GDFT period, in which intraoperative fluid
management was titrated to maintain PPV \ 10 % (GDFT group). A 1:1 propensity score
matching was performed to ensure groups were comparable with regard to age, weight,
duration of surgery and type of operation. The primary endpoint was length of stay in
hospital. The total volume of intraoperative fluids, transfusion requirements, mechanical
ventilation in 24 h, and a composite outcome of postoperative complications were also
evaluated.
RESULTS. After matching, 84 control patients were compared to 84 GDFT patients.
Baseline characteristics, duration of surgical procedure, physiological parameters evaluated
at the start of surgery were similar in both groups. The volume of crystalloids (4500 mL
[3200-6500 mL] vs. 5000 mL [3750-8862 mL]; p = 0.01) and the number of blood units
infused during the surgery (1.7 U [0.9-2.0 U] vs. 2.0 U [1.7-2.6 U]; p = 0.01) as well as the
fraction of patients transfused (13.1 % vs. 32.1 %; p = 0.003) and mechanically ventilated
at 24 h (3.2 % vs. 9.7 %; p = 0.027) postoperatively were smaller in the GDFT group.
Intraoperative PPV-based GDFT improved the composite outcome of postoperative complications (OR 0.59 [0.35 - 0.99]; Figure 1) and reduced postoperative length of stay (8 days
[6 - 14 days] vs. 11 days [7 - 18 days]; p = 0.01) (Figure 2).

DISCUSSION. In obese patients the application of preemptive PEEP and RM before PnTrN increases FRC, reduces ERS and ECW, and therefore improves oxygenation more
effectively than if applied after induction of Pn-TrN. The improvement in elastic properties
of respiratory system in patients treated with PEEP before Pn-TrN indicates that PEEP is
more effective if acting on a lung with lower level of collapse.
REFERENCES. 1.Baltayian S. A brief review: anesthesia for robotic prostatectomy.
J Robotic Surg (2008) 2:59-66. 2.Talmor D. Mechanical ventilation guided by esophageal
pressure in acute lung injury. N Engl J Med. 2008 Nov 13;359(20):2095-104. 3.Chiumello
D. Lung stress and strain during mechanical ventilation for acute respiratory distress syndrome. Am J Respir Crit Care Med. 2008 Aug 15;178(4):346-55.
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GOAL-DIRECTED RESUSCITATION IN HIGH-RISK PATIENTS UNDERGOING
CARDIAC SURGERY (GRICS) - A RANDOMISED CONTROLLED TRIAL
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INTRODUCTION. Perioperative mortality after cardiac surgery has decreased due to
advances in surgical techniques and perioperative care. However, morbidity is still high and
results in significant clinical complications and longer intensive care unit (ICU) and hospital
stays. In non-cardiac surgeries, there is evidence showing that goal-directed therapy (GDT)
may improve outcomes in high-risk patients, but there are few data in cardiac surgery.
OBJECTIVES. We investigated whether the implementation of a GDT protocol guided by
LiDCOrapid in high-risk patients reduces complications after cardiac surgery. The study
was conducted in the Surgical ICU of the Heart Institute, University of Sao Paulo, from
December 2011 to January 2014.
METHODS. We performed a prospective study comparing a GDT protocol with standard
care in patients fulfilling one of these high-risk criteria: EuroSCORE [ 5, left ventricular
ejection fraction (LVEF) \ 50 %, redo, combined CABG and valve surgery, and recent
myocardial infarction). GDT protocol involved a hemodynamic resuscitation strategy aimed
to reach a cardiac index higher than 3 l/min/m2 in the first 8 h after surgery. A 3 step
approach was implemented: fluid therapy with bolus of 250 ml lactated Ringer’s solution,
dobutamine infusion up to a dose of 20mcg/kg/min and red blood cell transfusion (RBC).
Complications were defined by the development of one of the following: delirium, stroke,
seizure, low cardiac output syndrome, myocardial ischemia, tachyarrhythmia, infection,
acute kidney injury and venous thromboembolism.
RESULTS. A total of 126 patients were included. Seventy-three percent were male and
groups did not differ regarding age (66 ± 9 vs. 69 ± 9 years, p = 0.103), EuroSCORE (4
[3-6] vs. 4 [3-5], p = 0.402), LVEF (p = 0.430), Charlson comorbidity index (4 [3-5] vs. 4
[3-5], p = 0.402) and SAPS 3 score (18 [13-25] vs. 19 [15-23]). Analysis of hemodynamic
interventions in the first 8 h showed that the amount of fluid administration was higher in the
GDT group (1000 ml [625-1500] vs. 500 ml [500-1000], p \ 0.0001), but similar doses of
dobutamine (4 [3-5] vs. 4 [3-6] mcg/kg, p = 0.218) and rates of RBC transfusion (0 vs.
1.6 %, p = 0.323) were prescribed. Patients from GDT group had a shorter ICU stay

Composite outcome of postoperative complications

Postoperative length of stay
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CONCLUSIONS. In high-risk patients, PPV-guided fluid management reduced intraoperative fluid and transfusion requirements, postoperative mechanical ventilation needs, overall
postoperative complications and postoperative length of stay.
REFERENCES. 1. Silva JM, Jr. et al.. Critical care. 2013;17(6):R288. 2. Lopes MR et al.
Critical care. 2007;11(5):R100.
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HIGH CENTRAL VENOUS SATURATION IS ASSOCIATED WITH INCREASED
MORTALITY AND ORGAN FAILURE AFTER CARDIAC SURGERY
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M. Sander1
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INTRODUCTION. Low central saturations (ScvO2) after cardiac surgery have been shown
to be associated with unfavourable outcome [1]. The impact of high ScvO2, however, has
only been investigated in small patient populations [2].
OBJECTIVES. This retrospective analysis aims to study the influence of low (\ 60 %),
normal (60-80 %) and high ([ 80 %) ScvO2 on postoperative mortality and organ dysfunction in a large cardiac surgical ICU database.
METHODS. Single centre, retrospective, observational study at a university hospital in
Germany. All patients undergoing cardiac surgery between 2006 and 2011 with admission
measurements of ScvO2 were included (n = 3,265 patients).
RESULTS. #Patients were allocated to one of three groups according to first ScvO2
measurement after ICU admission (group L \ 60 %, group N 60-80 %, group H [ 80 %).
Normal ScvO2 was associated with lowest mortality (L: 7.7 %, N: 4.2 %, H: 8.5 %),
shortest ICU stay (L: 6d [4;10], N: 5d [3;8], H: 6d [4;10]) and hospital length of stay (L: 14d
[9;22], N: 13d [9;19], H: 14d [9;21]). Average time of ventilation ranged from 9 h [5;16] in
group N to 13 h [7;24] in group H. Normal ScvO2 had a lower incidence of renal dysfunction (defined as KDIGO stage 1 or higher) and haemodialysis (L: 15.3 %, N: 11.6 %, H:
22.4 %).
CONCLUSIONS. A ScvO2 below 60 % on ICU admission was associated with the highest
mortality compared to the other two groups. Nevertheless, a ScvO2 above 80 % was
associated with increased mortality and increased rate of renal failure. Therefore, in patients
with low and high ScvO2 it seems indicated that general or focal hypoperfusion leading to
unfavorable outcome should be avoided, e.g. by advanced hemodynamic monitoring.
REFERENCE(S). [1] Sander M, Spies CD, Foer A, et al. Agreement of central venous
saturation and mixed venous saturation in cardiac surgery patients. Intensive Care Med
2007; 33: 1719-25. [2] Perz S, Uhlig T, Kohl M, et al. Low and ‘supranormal’ central
venous oxygen saturation and markers of tissue hypoxia in cardiac surgery patients: a
prospective observational study. Intensive Care Med 2011; 37: 52-9.
GRANT ACKNOWLEDGMENT. This study was financially supported by institutional
research grants of the Charité Medical School.
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THE EFFECT OF PREOPERATIVE EXERCISE ON POSTOPERATIVE OUTCOME
IN ABDOMINAL AORTIC ANEURYSM (AAA) PATIENTS: PILOT STUDY

Postoperative length of stay for Open AAA patients ± SD. (CON:Black column, EXP:white
column)
CONCLUSION. This pilot study has demonstrated that three days of exercise at 60 %
VO2peak is well tolerated with AAA patients. In addition, the current data set indicates that
although the prevalence of morbidity are similar between groups as little as 3 days preoperative appears to lower incidence of mortality. However, further data is required to
determine whether the effects seen in this pilot study will be reflective the wider population
of AAA patients.
REFERENCE(S). [1] Sako H, Hadama T, Miyamoto S, Anai H, Wada T, Hamamoto H,
Tanaka H, Morita M (2004) Limb ischemia and reperfusion during abdominal aortic
aneurysm surgery. Surg Today 34: 832-6.
[2] Downey JM (1990) Free radicals and their involvement during long-term myocardial
ischemia and reperfusion. Annu Rev Physiol 52: 487-504.
[3] Demirel HA, Powers SK, Zergeroglu MA, Shanely RA, Hamilton K, Coombes J, Naito
H (2001) Short-term exercise improves myocardial tolerance to in vivo ischemia-reperfusion in the rat. J Appl Physiol (1985) 91: 2205-12.
[4] Murry CE, Jennings RB, Reimer KA (1986) Preconditioning with ischemia: a delay of
lethal cell injury in ischemic myocardium. Circulation 74: 1124-36.
[5] Grocott MP, Browne JP, Van der Meulen J, Matejowsky C, Mutch M, Hamilton MA,
Levett DZ, Emberton M, Haddad FS, Mythen MG (2007) The Postoperative Morbidity
Survey was validated and used to describe morbidity after major surgery. J Clin Epidemiol
60:919-28.
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HANDOVERS IN THE ICU: INTEROBSERVER AGREEMENT ON DIAGNOSIS
AND GOALS BETWEEN DAYTIME AND NIGHTTIME INTENSIVISTS

K. Richardson1,2, G. Sanders2, P. Hayden2, S. Marcora1, J. Hopker1
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INTRODUCTION. AAA surgery can lead to ischaemia-repefusion (I-R) injury, resulting
from clamping the aortic artery’s during surgery [1]. I-R injury can cause ventricular
fibrillation and cell death [2]. Three days of exercise has proven to reduce I-R injury in
animals [3] by mimicking tissue ischaemia through reduced oxygen availability in rats [4].
OBJECTIVES. To determine the effect of three days preoperative exercise on length of
hospital stay (LOS), postoperative complications (Postoperative Morbidity Score(POMS))
[5] and 30 day mortality in AAA patients.
METHOD. Twenty-three open AAA surgical patients voluntarily enrolled into a singleblinded randomised controlled trial. Patients were randomised into i) usual care (CON) or ii)
usual care plus preoperative exercise (EXP). Surgeons were blinded to which group patients
were allocated. Patients in the EXP group cycled for 60 min at 60 % VO2peak on three
consecutive days immediately prior to surgery. The last exercise session was completed no
more than 48 h prior to the operation.
RESULTS. To date we have 23 completed patients. There were similar complications
between groups (Table 1), however,
4 CON patients died in the 30 days post-surgery. There were no mortality incidences in the
EXP group. Furthermore, CON patients had a longer LOS compared to the EXP group, but
this did not reach significance (Fig 1; P = [ 0.05).
POMS

CON

EXP

Pulmonary

0

1

Infectious

3

3

Renal

6

8

Gastrointestinal

3

5

Cardiovascular

2

1

Neurological

2

0

Wound

2

3

Haematological

1

0

Pain

1

0

[Table 1]
Day 5 Postoperative complications

Fig. 1
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INTRODUCTION. Handovers are essential to ensure continuity of care, however failures
in communication are common and are associated with adverse events1–3. Critically ill
patients are highly susceptible to failures in handovers due to their complexity4.
OBJECTIVES. To measure the agreement on diagnosis and goals of treatment between a
nighttime physician and a daytime physician after a handover. Our secondary objective was
to measure the accuracy of physicians in predicting nighttime events.
METHODS. Using a semi-structured questionnaire we prospectively surveyed a cohort of
physicians after a handover from the daytime to nighttime physician about diagnosis, goals
and expected nighttime events for the patients in the ICU. We defined nighttime events as
any new diagnostic or therapeutic interventions ordered at night. We analyzed agreement
using Cohen’s kappa coefficient and described accuracy using standard formulas for sensitivity and specificity.
RESULTS. We evaluated 44 handoffs, which included 352 patient-nights. Interobserver
agreement was only low to moderate across all categories.
Syndromic Diagnosis

kappa

IC95 %

Acute Renal Failure (n = 133)

0,64

0,55-0,72

Respiratory Insufficiency (n = 159)

0,63

0,54-0,71

Shock (n = 153)

0,58

0,49-0,67

Altered Level of Consciousness (n = 219)

0,54

0,46-0,63

Infectious syndrome (n = 247)

0,43

0,49-0,66

PRBC transfusion (n = 12)

0,49

0,18-0,79

Hypotermia (n = 3)

0,49

-0,10-1,09

Initiate IHD (n = 8)

-0,01

-0,02-0,00

Intervention Goals

[Interobserver agreement]
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Diagnostic Goals

kappa

IC95 %

0482

CNS Imaging (n = 7)

0,72

0,42-1,02

EEG (n = 17)

0,36

0,09-0,63

SURFACES AND AMBIENT AIR DECONTAMINATION STUDY IN THE
ENVIRONMENT OF AN ICU, USING A PORTABLE UVGI DEVICE

Chest Imaging (n = 12)

0,15

-0,12-0,41

Cultures (n = 17)

0,09

-0,11-0,29
0,25-0,44

Monitoring Goals
Urine output (n = 239)

0,35

LOC (n = 192)

0,32

0,22-0,42

Respiratory pattern (n = 227)

0,26

0,16-0,36

Heart Rate Monitoring (n = 186)

-0,49

-0,14-0,06

[Interobserver agreement.]
Recommendation Goals

kappa

IC95 %

Prioritizing comfort measures (n = 33)

0,60

0,43-0,77

Wean vasopressors (n = 73)

0,46

0,33-0,59

Negative fluid balance (n = 44)

0,32

0,15-0,49

Wean inotropes (n = 14)

0,23

-0,05-0,52

Avoid benzodiazepines (n = 25)

0,05

-0,09-0,20

Avoid neuroleptics (n = 7)

-0,00

-0,01-0,00

Avoid opioids (n = 9)

-0,01

-0,02-0,00

[Interobserver agreement]
We observed 92 nighttime events, which yielded a sensitivity of 82 % (71-89 %) and 69 %
(58-78 %) respectively for daytime and nighttime physicians, and a specificity of 33 % (2738 %) and 58 % (52-63 %), respectively fro daytime and nighttime physicians.
CONCLUSIONS. Agreement between physicians after a handover is low to moderate.
These findings have implications for the standardization of handover.
REFERENCE(S). 1. Horwitz LI, et al. Ann Emerg Med 2009; 53(6): 701-710. 2. Foster S,
et al. Trends Anaesth Crit Care 2012;2:156-160. 3. Pickering BW, et al. Crit Care Med
2009;37(11):2905-2912. 4. Lane D, et al. Crit Care Med. 2013 Aug;41(8):2015-2029.

0481
IMPACT OF RESIDENT TURNOVER ON MORBI-MORTALITY OF CRITICALLY
ILL PATIENTS - A RETROSPECTIVE STUDY OF THE CUB-REA DATABASE

D. Sidiras1, D. Karapanos2, V. Aggelidou2, A. Kalatzi2, G. Anthopoulos2
Conquest Hospital, St Leonards on Sea, United Kingdom, 2251 General Air Force Hospital,
Athens, Greece
INTRODUCTION. It is common knowledge, that environmental surfaces and ambient air,
inside ICUs play an important role in transmission of pathogens; increasing the number of
hospital induced nosocomial infections. The need of a new disinfection method which is
safe, rapid and effective is required.
OBJECTIVES. To confirm previous decontamination experiments in the ICU environment
and to test and evaluate the effects of the UVGI device operation with a patient in the ICU
room, while a decontamination cycle is performed.
METHODS. Tru - DTM unit, an Ultra Violet Germicidal Irradiation (UVGI) device manufactured by Lumalier Corporation which utilizes UV-C irradiation (253,7 nm wavelength),
was used to kill pathogens. Patients sedated and in breathing support, covered with isothermal blankets during the decontamination cycle (15-60 min depending on the microbial
load of the contaminated environment). Temperature, cardiac rate, blood pressure and
breathing rate were closely monitored. Microbial sample collection from targeted surfaces
inside various ICU rooms, prior to and immediately after the application of UVGI, volumetric ambient air sampling for air quality testing, contact plates sampling for surface
microbial testing and sedimentation plates sampling.
RESULTS. Majority of pathogens found prior to cycles were totally eliminated. Post
surfaces examination showed all targeted areas were sterile. UVGI exterminated pathogens
even on shadowed surfaces and helped to reduce the rooms’ environmental overall
microbial load by over 90 %. Ambient air microbial load reduced from 500 to 161 cfu/m3
(68 % reduction), average surface microbial load reduced from 2 to 1 cfu/plate (50 %
reduction) and sedimentation plates microbial load reduced from 9-7 cfu/plate (22 %
reduction)
CONCLUSIONS. UVGI device could be the new technology which will supplement
efficiently the traditional cleaning and sterilization methods and perform complete decontamination of surfaces inaccessible to common methods. The reduced time required poses a
huge advantage compared to traditional methods. It increases healthcare room availability,
improves personnel efficiency and healthcare rooms handling
REFERENCES. 1. Boyce MJ, Havill LN, Moore AB. Terminal decontamination of patient
rooms using an automated mobile UV light unit. Infection Control and Hospital Epidemiology 2011 Aug; 32:8. 2. Rutala AW, Weber JD. Are room decontamination units needed to
prevent transmission of environmental pathogens? Infection Control and Hospital Epidemiology 2011 Aug; 32:8. 3. Rello J, Kollef HM, Diaz E, Rodriguez A. Infectious diseases in
Critical Care. Springer 2007 Mar. 4. Reed GN. The history of Ultraviolet Germicidal
Irradiation for air disinfection. National Center for Biotechnology Information, U.S.
National Library of Medicine, Public Health Reports 2010 Jan-Feb; 125

1

B.G. Chousterman1, R. Pirracchio2,3, B. Guidet4, P. Aegerter5, H. Mentec1, CUB-Réa
1

Centre Hospitalier Victor Dupouy, Service de Réanimation Polyvalente, Argenteuil, France,
2
Hôpital Européen Georges Pompidou, AP-HP, Service d’Anesthésie-Réanimation, Paris,
France, 3INSERM, Centre de Recherche en Epidémiologie, U 1153, Paris, France, 4Hôpital
Saint-Antoine, AP-HP, Service de Réanimation Médicale, Paris, France, 5Hôpital Ambroise Paré,
AP-HP, Département d’Information Hospitalière et Santé Publique - URC, Boulogne, France
INTRODUCTION. The « July Effect » has been described as an increase in patients’ morbimortality following the resident turnover (1). To our knowledge, the impact of this turnover had
never been evaluated in the French model of closed intensive cares and 6 months resident turnover.
OBJECTIVES. Our aim was to study the effect of resident turnover on critically ill
patients’ morbi-mortality.
METHODS. Retrospective analysis of the CUB-REA database between 1996 and 2010
including 16 intensive care units (ICU) that are involved in residents training. Two periods
were compared : before the turnover (PRE : 5th month after the arrival of the residents) and
after the turnover (POST : 30 days after the arrival of the new residents). The main endpoint
was ICU mortality. Secondary endpoints were the length of ICU stay (LOS), the duration of
mechanical ventilation (DMV) or a score of ICU activity (the Omega score[rp1]). The
association between the period and the endpoints were explored in uni- and mutivariate
analyses after adjusting for centers, age, diagnosis for ICU admission, season, SAPS 2 score
and the number or organ failures. Interactions were explored using recursive partitioning
(RPART) and the relative contribution of each variable by Random Forest (RF).
RESULTS. Between 1996 and 2010, 262,772 patients were included in the database.
Patients’ demographic and clinical characteritics were similar between the PRE and the
POST periods. Mortality in ICU were similar between the groups (PRE: 17.9 % vs POST:
18.3 %, P = 0.14). Multivariate analysis showed a small but significant increase of the
mortality during the POST period (OR = 1.07, 95 % CI: 1.019-1.12, p = 0.006). However,
RPART and RF (Figure) analyses showed respectively no and little correlation between the
period and mortality. After adjustment, LOS (p = 0.39), DMV (p = 0.63) and OMEGA
score (p = 0.72) were identical between the groups.

0483
QUANTIFYING THE NON ICU COMPONENT OF THE WORKLOAD OF ICU
NURSES AND DOCTORS
S. Nair1, C. O’Connor1, S. Burke1, D. Finnerty1, M. Donnelly1, A.M. Barnes1
1
AMNCH, Department of Anaesthesia and Intensive Care, Dublin, Ireland
INTRODUCTION. Tallaght Hospital Emergency Response System (ERS) was introduced
in January 2012. The ERS comprises of the National Early Warning Score Observation chart
and a rapid response team.The organisation has implemented the National Early Warning
Score (NEWS) across all inpatient areas and the ED. Introduction of ERS with the existing
resources has impacted on ICU duties1–2 of ICU doctors and nurses. Recommendations for
provision of personnel for MET have been made by Jones et al3.
OBJECTIVES. To measure the time spent by the doctors and nurses out-of-ICU ERT
activities from January 2013 to December 2013.
METHODS. A prospective collection of data from an on-going ICU audit at Tallaght. The
following information was collected: patient demographics, location, time of ERT calls,
time of decision to admit, time of arrival in ICU, time spent with patient and patient
outcome.
RESULTS.

NUMBER OF ACUTE CARE REFERRALS
CRASH CALLS

246
ED DEPT. = 106 IN
HOSP. = 131 NON ARREST = 9

ERT CALLS

486

DIRECT CALLS

299

TOTAL NUMBER OF ACUTE REFERRALS ASSESSED

1031

[Number of acute referrals]

Fig. 1
CONCLUSION. After adjustment and analyses of interactions between variables, the
residents turnover doesn’t seem to be associated with any substantial increase in ICU
mortality nor any increase in the LOS, DMV or the intensity of ICU care.
REFERENCES. 1: Ann Intern Med 2011; 55 (5) : 309-15.

Total number of referral calls = 1031. 486(47 %) of these were ERT calls and 545(52.8 %)
non ERT calls. The total time spent at ERT calls in 2013 equates to: Nursing Staff : 237 h;
Equivalent to 19.75 working days (12 h) or 6.1 working weeks (39 h). ICU Doctors: 309 h;
Equivalent to 25.75 working days (12 h) or 7.9 working weeks (39 h).
As previously mentioned the Emergency Response Team has not been provided with
additional resources so it is critical to analyse the amount of time being spent by the team
away from their clinical area. This data is being used as the basis for a business case for
additional staff.
CONCLUSIONS. Our results indicate that being a part of the ERT team is a substantial
component (47 %) of the non ICU workload for both ICU doctors and nurses. If ICU staff
are absent from ICU for prolonged periods this must be accounted for in the ICU workforce.
REFERENCE(S). 1. Stachowski E, Fugaccia E. Who wants to be an intensives? ANZCA
Bulletin 2004; 13:4. 2. Australian Medical Workforce Advisory Committee 1999: The
Intensive Care Workforce in Australia, Sydney. 3. Jones D, Goldsmith D, Gutteridge G et al.
Circadian pattern of activation of medical emergency team in a teaching hospital. Crit care
2005; 9 : R 303-306.
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COMMUNICATION WITH PRIMARY CARE: COMPARISON OF
INFORMATION IN ICU & HOSPITAL DISCHARGE SUMMARIES
J. Highgate1, R. Gray1, O. Boyd1
1

Royal Sussex County Hospital, Intensive Care Medicine, Brighton, United Kingdom
INTRODUCTION. It is known that survivors of intensive care are at significant risk of
physical and psychological sequalae of their illness and critical care treatment1. Furthermore, 33 % of relatives of ICU patients can also experience distress in the form of posttraumatic stress disorder2. In the UK, primary care physicians (general practitioners - GPs)
provide long-term continuity of care for patients and their relatives. There is increasing help
for ICU survivors but little dedicated help for the relatives of ICU patients. GPs need
accurate information on which they can base future medical treatment for patients and
provide appropriate support for relatives.
OBJECTIVES. To compare the content of intensive care discharge summaries with hospital discharge letters sent to GPs at the Royal Sussex County Hospital.
METHODS. The content of the ICU discharge summaries were compared to that of the
hospital discharge letters for patients discharged from ICU between 1st November 2013 and
1st January 2014.
RESULTS. During the study period, 130 patients were discharged from critical care.
The mean length of stay in ICU was 5 days (range \ 1 to 38 days) and 97 patients
received C 1 organ support. The ICU discharge summaries were generally detailed
regarding the patients’ care however 78 patients (60 %) had no detail of their ICU care
included in their hospital discharge letter (26 had no hospital discharge summary, 19 had
no mention of ICU and 33 mentioned a critical care admission but included no detail).
Only 13 discharge summaries included all details of the ICU stay (10 %). The remainder
of the hospital discharge letters (39) mentioned ICU care but included incomplete
information regarding the level of support received. One patient had a protracted
complicated ICU stay, including emergency surgery and full organ support, detailed fully
on the ICU summary however the hospital discharge summary simply stated the patient
had been in ICU post operatively. Another patient was admitted to critical care 3 times
over a prolonged hospital stay and yet no mention of ICU was included in the discharge
letter. Of particular concern was that important details regarding care and critical incidents, such as a cardiac arrest or iatrogenic pneumothorax, were missing or conflicting in
18 summaries.
CONCLUSIONS. There is significant discrepancy between the details on the ICU discharge summary and those on the hospital discharge letter. Currently the GP receives only
the hospital discharge letter. If patients or relatives do seek help, the GP may not have all the
information necessary to provide future medical or psychological care.
REFERENCE(S). 1.Hatch R et al. Psychological intervention to prevent ICU-related
PTSD: who, when and for how long? Crit Care 2011, 15:141 2.Am J Respir Crit Care Med.
2005 May 1; 171(9):987-94. Epub 2005 Jan 21
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NURSE DRIVEN USER GUIDE TO THERAPEUTIC HYPOTHERMIA
B. McLean1
1

Grady Memorial Hospital, Emory University, Critical Care, Atlanta, United States
INTRODUCTION. Therapeutic Hypothermia is a well-known intervention implemented
after cardiac arrest. Controversy on degree of cooling and timing still exists. However,
control of methods, practice and personnel significantly affect the data. This therapy is not
benign and models and methods utilized to predict serious adverse events, as well as safe,
standardized application and communication must be applied to protect patients and support
and encourage staff.
METHODS. A nurse-driven guideline was developed (figure) and implemented in a large
urban, public academic institution (900 beds, 100 total ICU beds, 140,000 ER visits in
2013). Efficacy and usability were evaluated by means of a survey among nurses and
physicians over a 4 months period.
RESULTS. After an intensive educational and support program, introduction of strict
guidelines and a dedicated area for administration of therapeutic hypothermia were put in
place, and the data from the 1st 18 months of implementation yielded a 25 % return (CPC
1-2) on the intensively focused therapy, significantly higher than average for the first year in
similar institutions. The user guide has been refined twice and now stands in conjunction
with and independent of the electronic protocol and order set. The surveys indicate ease of
use, comfort levels with unfamiliar therapies, communication support and confidence levels
of both physicians and nurses.
Sample of Nurse responses regarding implementation of user guide:
Q14. Does the guide facilitate a level of empowerment when discussing concerns with the
physician? Discuss why or why not.
1. yes. it is very straight forward and thorough! super helpful!
2. n/a
3. yes
4. Yes because you know what’s abnormal vs. normal especially with labs
5. Yes it does. When talking to physicians, the patient’s conditions are stated clearly enough
in the guide that I’m able to comfortably make suggestions on what labs need to be drawn or
what measures are to be taken during shivering.
6. Yes! In fact knowing what to expect has helped me the first and every time!
CONCLUSIONS. As we cultivate quality, we continue to grow and refine our therapeutic
hypothermia program. Our determination is to provide the safest, highest level of evidenced based care for all of our patients, introducing new therapies and strategies while
maintaining our staffs’ confidence and self esteem. In order to reduce variability related to
our provider landscape, which rotates every month for the young-doctors-in training and
the fellows as well, we feel the guide has provided a resource to nurses: novice to expert,
young to seasoned, first time or tenth time, that insures they know the way and feel
supported.

Figure 1

0486
SCREAM OR SMILE - STRESS MANAGEMENT AMONGST CRITICAL CARE
NURSES
M. Georgieva1, D. Wade1, N. Gale2, H. Gunnewicht1, N. MacCallum1
1

University College London Hospital NHS Foundation Trust, Critical Care, London, United
Kingdom, 2University College London Hospital NHS Foundation Trust, Staff Psychological
and Welfare Service, London, United Kingdom
INTRODUCTION. Critical Care nurses have demanding, pressurized jobs dealing with life
and death, and work related stress is known to be high among them. (1)
OBJECTIVES. Multi-disciplinary project comprised of assessment of level and sources of
work related stress among Critical Care nurses and establishment of stress reduction programme, aiming to improve staff satisfaction, well-being and patient care.
METHODS. We carried out a stress survey among the nurses working in Critical Care, as a
service evaluation in March 2013. Data was collected using a questionnaire including the
validated Health and Safety Executive (HSE) management standards indicator tool, with
additional questions about common stressors for Critical Care staff.
Stress support groups and drop-in sessions were designed and run by psychologists from the
staff service and Critical Care. During the sessions every participant was supported to
establish a personal plan to minimize stress and improve coping with it. The nurses were
asked to provide a feedback in the end of each session regarding its content, presenters and
overall stress reduction. The survey was repeated in the end of the stress management
program to assess its effect on the staff wellbeing.
RESULTS. There were 56 respondents, 50 % of all nursing staff during the initial evaluation of work related stress. Mean age was 35 years; 81 % were female; mean length of
employment was 5 years. Job satisfaction: 12 % completely happy with their job; 79 %
generally enjoy their job, 9 % did not enjoy their job.
The indicator tool suggested that lack of personal recognition; workload and sub-optimal
support were most common stressors Table 1.
Sources of
work stress

Percentile Action needed
2013
survey

Percentile Action needed
2014
survey

Change

50 - 80

Good but need for
improvement

[ 80

Maintain
performance

Role

50 - 80

Good but need for
improvement

[ 80

Maintain
performance

Peer support

20 - 50

Clear need for
improvement

50 - 80

Good but need for
improvement

Manager
support

20 - 50

Clear need for
improvement

50 - 80

Good but need for
improvement

Relationships

20 - 50

Clear need for
improvement

\ 20

Urgent action
needed

Demand

20 - 50

Clear need for
improvement

50 - 80

Good but need for
improvement

Control

\ 20

Urgent action
needed

20 - 50

Clear need for
improvement

[Work related stress factors and action needed]
Top five stress factors for Critical Care nurses were staff shortages, agitated patients, distressed patients, lack of equipment, and fear of mistakes.
Stress session feedback forms showed 60 % reduction of the stress experienced by the
nurses.
The re-evaluation survey in the end of the program showed improvement of all domains of
work related stress, but relationships among the staff. Table 1.
CONCLUSIONS. Lack of personal recognition, workload and sub-optimal support were
the most common stress factors among the Critical Care nurses. Our multidisciplinary
programme to mitigate staff stress levels with the use of support groups and drop-in sessions
showed clear reduction of stress experienced by the nursing staff. We are continuing to
develop further strategies to reduce stress levels based on staff feedback.
REFERENCE(S). 1. Poncet MC et al. Burnout syndrome in Critical Care Nursing Staff.
Am J Respir Crit Care Med 2007; 175:698-704
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THE OXYGEN COST OF REHABILITATION IN ICU
C.J. Black1, M.P. Grocott2,3, M. Singer1
1

University College London, Bloomsbury Institute of Intensive Care Medicine, Division of
Medicine, London, United Kingdom, 2University of Southampton, Integrative Physiology
and Critical Illness Group, Faculty of Medicine, Southampton, United Kingdom,
3
University Hospital Southampton NHS Foundation Trust, Anaesthesia and Critical Care
Research Unit, Southampton, United Kingdom
INTRODUCTION. Early exercise is recommended to minimise the impact of sepsis and
bed rest on nerve, cardiac and muscle dysfunction faced by patients during and following
critical illness. However, little is known about the physiological load imposed on patients
recovering from critical illness during such interventions. This presents a challenge to those
prescribing exercise programs as the current one-size-fits-all approach may lead to overtraining of some patients and undertraining others.
OBJECTIVES. To characterise physiological load, measured as O2 consumption (VO2), of
rehabilitation interventions in mechanically ventilated (MV) patients.
METHODS. Fifteen MV patients were recruited provided they had been ventilated [ 7 days, had a tracheostomy in situ, and would normally participate in a
rehabilitation program. VO2 and heart rate (HR) were measured continuously before, during
and following normal rehabilitation sessions. These included: sitting over the edge of the
bed (SOEB) ± balance exercises; sit-to-stand (STS); marching on the spot (MOS) or
transferring to a chair. VO2 was measured by the Medgraphics Ultima (MGU), a breath-by
breath gas exchange analysis system previously validated in MV patients.1
RESULTS. 19 rehabilitation sessions were observed in 15 patients. There were no repeat
observations for the same rehabilitation activity in the same patient.

occurred was the primary outcome. Relative risks and Fisher’s exact test were used to
analyse the association between secondary outcomes and adverse events.
RESULTS. 51 mobilisation treatments on inotropes from 23 patients were reviewed. 9
(18 %) of these resulted in an adverse event (95 % confidence interval: 7.2 to 28.1 %).
Fisher’s exact tests showed no statistically significant differences in adverse events between
patients mobilised on different inotrope types or dosages, or between those mobilised to
different extents. There were no statistically significant differences in adverse events for
those patients admitted for different reasons or for those who were prescribed inotropes for
different reasons. All relative risks calculated had wide confidence intervals indicating
imprecise findings for the secondary outcomes.
CONCLUSIONS. This study shows regular mobilisation on inotropes does occur and the
majority of treatments do not result in adverse events, suggesting that inotropes should not
be an absolute contraindication to mobilisation. The small sample size and the effects of a
retrospective design on reliability mean further research is required before conclusions can
be made about the relative safety of mobilisation on inotropes. Therefore, caution during
mobilisation should always prevail. Future prospective observational studies are needed to
provide more robust data.
GRANT ACKNOWLEDGMENT. Completed as part of a Master of Research in Clinical
Practice award, funded by the National Institute for Health Research and Health Education
England Clinical Academic Training programme.

0489
IS THE FIM + FAM A USEFUL OUTCOME MEASURE IN LONG-TERM
CRITICAL CARE FOLLOW UP?

Observation

Mean

Range

G. Pound1, C. Purkiss1, S. Cooke1

VO2 (ml/kg/min)

4.8

3.6-6.3

1

% change in VO2 from rest

33

11-58

Rehabilitation duration (min)

11

2-24

HR change (bpm)

16

4-40

Ratio of rehabilitation to recovery time

0.4

0.2-0.7

[Rehabilitation Characteristics]

Royal Brompton and Harefield Hospital NHS Foundation Trust, Physiotherapy, London,
United Kingdom
INTRODUCTION. With increased survival of patients suffering critical illness there is
rising interest in long term functional, psychological and health related quality of life
outcomes. Functional and psychological morbidity after critical illness has been reported
(1).
The Functional Independence Measure and Functional Assessment Measure (FIM + FAM)
is a 30-item global measure of disability including 16 motor and 14 cognitive items. It is
used to assess function in long term follow-up of neurological patients but use in critical
care follow-up (CCFU) has not been explored.
OBJECTIVES. To assess whether the FIM + FAM is a useful and sensitive outcome
measure when used at CCFU clinic.
METHODS. Patients attended CCFU clinic from 3 months after hospital discharge.
Patients ventilated for [ 10 days who received active rehabilitation and underwent
FIM + FAM testing as inpatients were re-assessed at clinic by a physiotherapist.
Two distinct patient groups were identified. Group A: cardiac surgery patients who commenced and continued rehabilitation as inpatients at The Royal Brompton Hospital and
Group B: patients retrieved from other hospitals for extracorporeal membrane oxygenation
who were repatriated once stable. Data for the groups were analysed separately.
RESULTS. Demographic data of groups A and B is shown in table 1.
Gender

No. ICU
days

Total
length
of hospital
stay

Time to
follow-up
clinic

Group A 60yrs
(4273)

M = 4,
F=1

28 days
(20-38)

40 days
(27-57)

123 days
(4.0 months)
(100-187 days;
3.2-6.0 months)

Group B 42yrs
(1864)

M = 3,
F=2

43 days
(34108)

63 days
(43-225)

154 days
(5.0 months)
72-283 days;
2.3-9.1 months)

Age

% change in VO2
CONCLUSIONS. There is considerable inter-patient variation in VO2 during rehabilitation
interventions. In some patients minimal exercise resulted in large changes in VO2. The role
of personalised rehabilitation programs merits further investigation.
REFERENCE(S). Black C, Grocott.M., Singer M. Crit Care Med.2011. 39(12 Suppl): p.90.
GRANT ACKNOWLEDGMENT. CB has a Clinical Doctoral Research Award funded by
the National Institute for Health Research and the Chief Nursing Officer. The views
expressed in are those of the author(s) and not necessarily those of the NHS, the NIHR or the
Department of Health.
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IS IT SAFE TO MOBILISE PATIENTS ON AN ADULT INTENSIVE CARE UNIT
WHO REQUIRE CONTINUOUS INOTROPE AND/OR VASOPRESSOR
INFUSIONS?
H.R. Woodbridge1, M. Nel1, M. Hickson1, R.L. Grant2, M. Stotz1, G. Morgan2

[Table 1: Demographic data; median (range)]
On initial therapy assessment group B had significantly lower motor, cognitive and total
FIM + FAM scores compared to group A (p = 0.03).
Between initial assessment and discharge group A’s motor, cognitive and total FIM + FAM
scores improved significantly (p = 0.43). Group B’s cognitive and total score improved
significantly (p = 0.43) but motor score did not, reflecting that these patients were repatriated quickly once rehabilitation commenced.
Between discharge and CCFU clinic group A and B’s motor, cognitive and total FIM +
FAM scores improved significantly (p = 0.43, 0.43). There was no significant difference
between the groups at CCFU clinic. The median scores for group A and B were high
demonstrating excellent functional and cognitive recovery as determined by the FIM +
FAM (Table 2) but a number of patients reported ongoing physical and psychological
impairments.

1

Imperial College Healthcare National Health Service Trust, London, United Kingdom,
Kingston University and St George’s, University of London, London, United Kingdom
INTRODUCTION. Preliminary evidence suggests early mobilisation improves physical
outcomes in intensive care unit (ICU) survivors. Safety concerns can limit mobilisation in
ICU patients, particularly in those requiring inotropes and vasopressors who may be cardiovascularly unstable. There is a lack of studies on the safety of early mobilisation whilst
patients are receiving continuous inotrope and/or vasopressor infusions (henceforth referred
to as ‘inotropes’).
OBJECTIVES. This study investigates whether the mobilisation of patients on an adult
ICU who require inotropes is safe. The risk associated with secondary outcomes of inotrope
type, dosage, mobility type, reason for admission and rationale for inotrope prescription was
quantified.
METHODS. This retrospective observational study used electronic ICU patient records
from between January and May 2010. Records demonstrating any physiotherapy mobilisation treatments whilst the patients received inotropes, were selected and assessed for
adverse events. An adverse event was defined as anything that caused the mobilisation
treatment to be stopped prematurely or the need for additional medical intervention (for
instance a decreased blood pressure). The proportion of treatments where an adverse event

2

Motor (/112)

Cognitive (/98)

Total (/210)

Group A

111 (106-111)

96 (93-98)

206 (199-209)

Group B

112 (102-112)

98 (88-98)

210 (195-210)

[Table 2: Median FIM + FAM scores at follow]
One patient in group A and four in group B were receiving ongoing physiotherapy or
psychology input. The FIM + FAM was not sensitive enough to identify these subtle
impairments that did not impact on gross motor or cognitive function.
CONCLUSIONS. The FIM + FAM is useful as one of a battery of outcome measures to
assess disability and function at CCFU clinics. It may not be sensitive enough to identify
subtle impairments impacting on function and quality of life but is a useful tool that can be
used across the continuum of critical illness rehabilitation and recovery.
REFERENCE(S). 1) Herridge et al. (2011). Functional disability 5 years after acute
respiratory distress syndrome. N Engl J Med 364;14, 1293-1304. 2) NICE Clinical
Guideline 83, Rehabilitation after critical illness, 2009.
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C. Eyeington1, K. Rowe1

BRAIN DEATH DETERMINATION IN 91 COUNTRIES: ARE WE THINKING
ALIKE?
S. Wahlster1, E.F. Wijdicks2, P.V. Patel3, J.C. Hemphill III4, D.M. Greer5, F.J. Mateen1
1

Harvard Medical School, Neurology, Massachusetts General Hospital, Boston, United
States, 2Mayo Clinic, Neurocritical Care, Minnesota, United States, 3Massachusetts
General Hospital, Anesthesiology, Boston, United States, 4University of California San
Francisco, Neurology, San Francisco, United States, 5Yale University, New Haven, United
States
INTRODUCTION. The concept of brain death has evolved since first delineated in the
1960s [1]. In 1995 the American Academy of Neurology published evidence-based practice
parameters [2], most recently updated in 2010 [3], to provide an algorithmic, universal stepby-step approach to brain death determination.
OBJECTIVES. To assess concepts and specific practices regarding brain death declaration
worldwide.
METHODS. An electronic survey was distributed to physicians with reputed knowledge of
brain death via the Neurocritical Care Society, published correspondence addresses, and
personal contacts.
RESULTS. The response rate was 74 % (91 of 123 countries contacted); 30 % (n = 27) of
respondents were from low or low-middle income countries (LMICs). Respondents characterized themselves as neurointensivists (n = 17, 20 %), intensivists (n = 19, 21 %),
neurologists (n = 45, 49 %), and physicians from other subspecialties (n = 9, 10 %). Most
countries reported a legal provision for brain death (n = 63, 70 %); 6 additional countries
reported an institutional protocol without a recognized law. Of the 21 countries that reported
no institutional protocol, 16 (76 %) were from LMICs.
Countries with an organized transplant network were more likely to have a brain
death provision compared with countries without (53/64 (83 %) vs. 6/25 (24 %),
p \ 0.001).
Of the respondents that reported the presence of an institutional protocol, 54 % (n = 33)
described an examination that was discordant with 2010 AAN criteria in at least some
components. There were many discrepancies about the conduct of apnea testing, including
specific blood gas requirements and number of tests required (54 % would perform apnea
testing at least twice). There was wide variability in the use of ancillary testing; the most
commonly required tests were electroencephalography (n = 20, 29 %), transcranial
Doppler and catheter-based cerebral angiography (n = 4, 6 % for each test). Only 10 %
(n = 7) reported that one physician alone was sufficient to declare brain death. Distinct
criteria for declaration in children (n = 38, 56 %) were common; parameters reported to
be different include minimum observation times before declaration (n = 33, 87 %),
number of examinations (n = 17, 45 %), and additional ancillary tests required (n = 14,
37 %).
CONCLUSIONS. This recent worldwide survey demonstrates that the concept of brain
death is widely established, but marked differences remain in the practice of declaration,
even amongst neurological specialists. We expand on the previous report [4] by adding 29
countries and exploring additional parameters. These differences may be due to cultural and/
or religious reasons, personal concepts of brain death as well as the availability of health
technology, resources and medical training.
REFERENCE(S). [1] JAMA 1968;205:337-340. [2] Wijdicks;Neurology 1995;45:1003-11.
[3] Wijdicks et al.;Neurology 2010;74:1911-8. [4] Wijdicks;Neurology 2002; 58:20-25.
GRANT ACKNOWLEDGMENT. No financial disclosures.
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POSITIVE. PERCEIVED OBSTACLES TO SATISFACTORY INTERACTION IN
TREATING ICU VENTILATED PATIENTS
A.-S. Debue1, N. Kentish-Barnes2
1

Hôpital Cochin, Medical Intensive Care Unit, Paris, France, 2Hôpital Saint Louis, Paris,
France
INTRODUCTION. Intensive care is a challenging setting for patient-caregiver relationships. Factors that complicate interaction include severity of the disease, coma or sedation,
tracheal intubation, experience of pain, anxiety or panic. From the caregiver prospective,
caring for severe, unconscious or intubated patients impedes communication and may create
a feeling of depersonalized care, fear of delivering futile care or unsuccessful patient
advocacy. Whether non-patient related factors contribute to altered recognition of the
patient’s status as a person is poorly studied.
OBJECTIVES. To evaluate caregivers’ perception of ICU patients status as a person.
METHODS. We conducted 15 semi-open interviews among ICU caregivers from the
MICU of Cochin University hospital. Each interview was conducted for 45-90 min using a
semi-structured discussion guide to explore 4 main fields:
i) professional history and relationship to intensive care,
ii) definition of ‘‘good patient-caregiver relationship’’, including their views on autonomy,
communication, and obstacles met;
iii) personal appreciation of vulnerability and lack of autonomy,
iv) definition and relevance of the concept of hospitality in the ICU.
Analysis was carried out with specific emphasis on identification of obstacles to what could
be a satisfactory patient-caregiver relationship in the ICU.
RESULTS. We interviewed 15 ICU caregivers (5 nurses, 1 aid-nurse, 2 physiotherapists,
3 residents, 4 attending physicians) with diverse ICU experience. Analysis of interviews
led to identification of 2 primary obstacles to satisfactory patient-caregiver relationship.
First, the high-tech and rigid environment created by technology, protocols and impact of
organ support techniques on the patients’appearance was noted in most of the interviews.
Second, the ‘‘intensive care culture’’ that emerge from a closed team structure, the perception of emergency, the impetus for immediate organ support, as well as the burden of
responsibility and sense of irreversibility. For each of these obstacles, we identified
strategies implemented by caregivers to overcome barriers to communication and favor
patient-centered care.
CONCLUSIONS. Caregivers are ambiguous in their approach to care for comatous
patients. Perceived dehumanization of their patients is associated with caregivers’ discomfort. In addition to organ support, caregivers implement strategies to overcome barriers
to satisfactory patient-caregivers relationship. Such strategies involve inspection of minor
reactions in their patients, and intense communication with families to re-create the person
hiding behind the mask of critical illness.

DO NOT ATTEMPT CARDIO-PULMONARY RESUSCITATION FORM
DOCUMENTATION
1
Broomfield Hospital, Mid Essex Hospitals Trust, Chelmsford, United Kingdom
INTRODUCTION. The quality of documentation is important in any aspect of medicine as
documentation is a vital part of communication. Documentation of Do Not Attempt CardioPulmonary Resuscitation (DNACPR) forms is particularly important as there are considerable emotional implications for the patient and their relatives as well as medico-legal
responsibilities.
OBJECTIVES. The aims of this audit were to obtain a baseline and to assess the areas in
which we were excelling and the areas that we could improve upon.
METHODS. This was a prospective audit that was performed by visiting all wards in a
medium sized district general hospital on a single day in order to find all active DNACPR
forms and assess the quality of documentation. The standard was set against local and
national guidelines related to the documentation of DNACPR forms and the General
Medical Council’s Good Medical Practice guidance.
RESULTS. Sixty-eight DNACPR forms were identified on the twenty-first of September
2013. The areas in which we performed well include DNACPR form dated, 91 %; Appropriate
patient details, 85 % and Easy to locate, 85 %. The sections that could have been done better
include Documented reason why CPR is inappropriate, 78 %; DNACPR signed by appropriate
person, 74 %; DNACPR countersigned, if required, 71 %; Review date completed, 72 % and
Patients relatives involved, 65 %. The areas that were not performed well include Documentation of patients’ capacity, 41 %; Nursing staff involved in the decision, 37 %; Nursing staff
informed of the decision, 34 % and Patient involved in the decision, 29 %.
CONCLUSIONS. The overall quality of documentation of DNACPR forms is good, with
the majority of forms stating appropriate patient demographics, details of why CPR would
be inappropriate and signed by a suitably qualified doctor. However, the details regarding
the patients’ capacity to make and communicate decisions about CPR were documented
poorly (41 %). There was also poor documentation of communication with the patient
(29 %) and nursing staff (37 %). This suggests poor communication between doctors and
nurses, and doctors and their patients. This may be due to a perceived difficulty in discussing
end of life planning or fear of causing patient distress. However it may represent a documentation problem rather than a communication issue between the relevant parties. This
project was presented at a joint meeting between anaesthetic, medical and surgical
departments within our trust, which helped gain awareness of the issues of poor quality
DNACPR documentation. This has been recognised at board level and the End of Life
steering group is working towards improving the trusts practice in this important area.
REFERENCES. 1. Kiff, K and Seager, L; Adult Do Not Attempt Resuscitation Policy
(DNAR) - Mid Essex Hospitals Trust Policy 05102, February 2011. 2. Good Medical
Practice, General Medical Council, London, April 2013
GRANT ACKNOWLEDGEMENT. We did not receive any financial aid.

0493
DOCUMENTATION OF DEATH: A TRUST WIDE AUDIT OF COMPLIANCE
R. Chauhan1, K. Smith1, K. Archer1, N. Arora1
1

Good Hope Hospital, Intensive Care, Sutton Coldfield, United Kingdom
INTRODUCTION. Death consists of the loss of capacity for consciousness and the loss of
the ability to breathe. The diagnosis, confirmation, and certification of death are core skills
for medical practitioners in the UK1. However, Recent reports suggest that we are failing in
our standards in diagnosis and documenting death.
Between 2009 and 2011 five incidents where the family was prematurely informed that the
patient had died at the point the resuscitation attempt was stopped were reported to the
NPSA. Since then, 5 more have emerged. The actual number is underestimated. These
reports do not suggest the decision to stop the resuscitation was incorrect, or that the
outcome for the patient would have been any different had the resuscitation continued - the
harm was in the distress caused to the patients’ families.
OBJECTIVES. In light of these national safety alerts it was decided to review the documentation/certification process of those recently deceased across 2 hospital sites.
METHODS. A retrospective audit of patients certified dead was conducted. Case notes
across two hospital sites reviewed for documentation and compliance with the national
standards set out by the Academy of medical Royal colleges2. A pro-forma was designed to
include the essential requirements for verification of death.
RESULTS. 103 case notes were reviewed and 14 parameters were appraised in compliance
with the guidance (Patient identifiers, entry date & time, patient observations, respiratory &
cardiac auscultations, pupils, duration of assessment, time & date of death, name, signature and
GMC number for completion). 42 % complied with patient identifiers and there were four case
notes, which had no identifiers at all. Timing and dating of entries were 99 % and 96 %
respectively and only 23 % actually documented that they observed the patient for signs of
respiratory effort or movement. 21 % did not document any palpation of pulses and 7 % did not
mention cardiac auscultation. 94 % did however manage to check pupils. Final documentation
was sub-standard with only 75 % dating and timing the verification and only 32 % actually
printing their name. Only 33 doctors (32 %) actually documented their GMC numbers!
CONCLUSIONS. This audit has highlighted some gross errors in documentation and the
process of diagnosing death. Documentation is key to all areas of medicine but more
importantly, following the correct process to diagnose death will reduce distress to families.
It has been recommended that this is highlighted at trust induction and certainly at the least
the findings are disseminated and an intra-net guide/checklist developed to assist doctors
and other practitioners.
REFERENCE(S). 1. Treatment and care towards the end of life: good practice in decision
making. GMC 2010. 2. A Code of practice for the diagnosis and confirmation of death.
AMRC
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A DYNAMIC MODEL OF ICU DECISION MAKING: FROM THEORY TO
PRACTICE
G. Karp1, M. Ben-Nun1, E.K. Kishinevsky1, G.G. Bergman1, N. Adi1
1
Kaplan Medical Center, Intensive Care Unit, Rehovot, Israel
INTRODUCTION. For the bedside ICU clinician, making life and death decisions, it may
be hard to evaluate the prognosis of critically ill patients suffering from comorbidities and
chronic diseases. These decisions must be made to prevent unnecessary patient suffering,
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family false hopes and misuse of precious resources. Ethical underpinnings and knowledge
of the Law are essential to the decision making process.
OBJECTIVES. Disease Trajectories that plot the progress of terminal conditions are used
in Oncology and Palliation to understand the stage that individual patients have reached.We
have developed a dynamic model of an ICU Trajectory to help the ICU doctor understand
where the patient is on his life arc and how near to death. It takes into account the patient’s
disease stage, the existing condition and acute disease severity (MODS).
METHODS. 5 steps have to be considered
1) The patient’s own disease trajectory: (Cancer trajectory; Organ System Failure Trajectory; Frailty)
2) Where they are on that trajectory: 3 triggers suggesting patient nearing end of life:
(a) The Surprise Question ‘‘would you be surprised if this patient were to die in next months/
weeks/days?
(b) General indicators of decline under optimal treatment - deterioration, increasing medical
needs.
(c) Specific clinical indicators related to certain conditions.

CONCLUSIONS. Our model enables the ICU team to evaluate the patient’s medical status
with objective scores, evaluate the functional status and frailty index and thus ‘‘place’’ the
patient on the trajectory graph. This helps decide if the patient is on the ‘‘Cure track’’ or
‘‘End of life track’’. The patient’s condition is re-assessed on a daily basis. Decision making
is dynamic and changes based on the patient’s status. When a patient is defined as ‘‘end of
life’’, treatment goals are adjusted accordingly. The patient (if conscious) and family receive
explanations and professional support and are protected from future stress and depression. In
addition, the ICU staff, who were all part of the decision making process, can cope with and
contain more easily the patients dying and death.
REFERENCE(S). 1. The GSF Prognostic Indicator Guidance. 4th edition. Oct 2011. 2.
Biston P. 2014. Int Care Med. Jan 2014, 40; 50-56. 3. Ferreira et al. 2001.
JAMA.10;286(14):1754-8.
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ATTITUDES TO CO-ENROLMENT ON CRITICAL CARE: A SURVEY OF
RESEARCH NURSING OPINION
K.M. Wilkinson1, M. Bland1, A. Krige1
1

Patient trajectory stage
3) Avoiding Prognostication Paralysis: by re-considering stages 1 and 2; and then factor in
patient age; Frailty Score; and SOFA score.
4) ICU Trajectory: calculate Daily SOFA Score. The trend of the delta SOFA score shows
patients response to therapy.
5) ICU goals strategy: Continue Full Treatment; Limit treatment (non escalating/deescalating/withhold of treatment); Allow Natural Death (AND).

East Lancashire Hospitals NHS Trust, Department of Anaesthesia and Critical Care,
Blackburn, United Kingdom
INTRODUCTION. Critical care research in the UK is undergoing rapid expansion-as of
December 2013 there were 67 active trials registered with the National Institute for Health
Research. A welcome development, this does however have the potential to saturate our
research population. Co-enrolment-recruiting patients to multiple concomitant studies-has
been mooted as a possible solution. The UK Intensive Care Society published guidance on
this last year [2], and we are aware of several active critical care trials with co-enrolment
agreements in place. Although Canadian and Antipodean critical care researchers have
previously been canvassed on this subject [1], no such survey has been undertaken in the
UK. Likewise, the extent of co-enrolment within the speciality is unknown.
OBJECTIVES. To gain insight into the current practice of co-enrolment in the UK.
METHODS. An online survey was conducted via a UK database of critical care research
nurses. Built around themes from Cook et al., this explored attitudes as well as current and
potential patterns of co-enrolment. Responses were analysed using summary statistics.
RESULTS. 41 responses were received (40 % response rate). Median experience of
research nursing was 4 years. All respondents were involved in the screening and consent of
patients into research. 75 % had co-enrolled within the previous 6 months. None ruled out
co-enrolment in the future. See charts below for a breakdown of co-enrolment patterns by
study type. Co-enrolment was rated 3.95/5 (mean) effective to boost recruitment, and 3.59/5
for ethical acceptability. Most respondents expressed favourable opinions of co-enrolment
in the free text. Many expressed concern that patients and families might feel overwhelmed
by participation in multiple studies.

Current co-enrolment practice by trial combination

ICU trajectory
RESULTS.

Potential co-enrolment by trial combination

Decision making model

CONCLUSIONS. Co-enrolment appears more widespread now than in 2008-75 % of those
surveyed had co-enrolled recently compared with 53 % in the tri-national survey [1].
Forming a key link between doctors and their patients, critical care nurses would seem well
placed to offer insight on this topic. In principle this staff group are supportive of coenrolment, but concerns remain around excess burden at several stages of the research
journey. Work is urgently needed to assess the impact of co-enrolment on patients and their
families, with a special emphasis on assessing and reducing any psychological impact.
REFERENCES. 1. Enrolment of intensive care unit patients into clinical studies:a trinational survey of researchers’ experiences, beliefs and practices. Cook DJ et al. Crit Care
Med 36(7):2100-5(2008). 2. Co-enrolment to intensive care studies-a UK perspective. Krige
A, et al. JICS 14(2):103-6(2008).
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CARDIOPULMONARY RESUSCITATION IN PATIENTS OVER 80 YEARS: THE
VISION OF MEDICAL STAFF

AWARENESS ABOUT ORGAN DONATION OF THE STAFF OF A SPANISH
HOSPITAL

C. Martı́n Dal Gesso1, J.A. Silva Obregón1, C. Marián Crespo1, S. Saboya Sánchez2,
M.A. Romera Ortega2, J.E. Romo Gonzales1

P. Carcelén1, Z.E. Aray1, F. Gómez1, A. Marcos1, F.C. Tarancón1, T.L. Álvarez1,
S.M. Cortés2, A.C. Caballero1

1

1

Hospital Universitario de Guadalajara, Guadalajara, Spain, 2Hospital Universitario Puerta
de Hierro - Majadahonda, Madrid, Spain
OBJECTIVES. Analyze the opinion of ward physicians about cardiopulmonary resuscitation (CPR) performance on patients over 80 years old.
METHODS. Cross-sectional study, using questionnaires. We included all patients over
80 years old who were admitted in the hospital by the day 13/12/2013. We evaluated: age,
sex, Charlson scale, Barthel scale, global deterioration scale (GDS scale), number of
admissions in the last year (ALY) and the completion rate of do not resuscitate (DNR) order.
Results, mean ± standard deviation (interquartile range).
RESULTS. 378 patients admitted in the hospital, 90 (23.8 %) C 80 years. 11 were
excluded due to the absence of the attending physician. Analyzed 79 (20.9 %). 44 males
(55.7 %). Age 86.7 ± 4.7 years (83-90).47 (59.5 %) patients were subsidiary of CPR
maneuvers. Of these, 12 only of basic CPR. When we compared patients subsidiary of basic
CPR (12/79) vs advanced CPR (35/79), we observed significant differences in age
(88.8 ± 6.2 vs 84.3 ± 3.1, p \ 0, 05), Barthel (52.1 ± 29.1 vs 91.5 ± 17.8, P \ 0.01) and
GDS (3.2 ± 1.6 vs 1.6 ± 0.7, p \ 0, 01). There were no differences by sex, Charlson scale
and ALY.In 32 (40.5 %) patients no CPR was recommended. Seven (21.9 %) did not have
the DRN order signed.
Analyzing both groups (Table 1).
Age

Charlson

Barthel

GDS

ALY

CPR

85,4 ± 4,5

3 ± 1,7

81,5 ± 27,2

2 ± 1,2

0,8 ± 1,1

No CPR

88,6 ± 4,4

4,2 ± 2,1

37,3 ± 30,2

3,4 ± 1,8

1,4 ± 1,5

p \ 0.01

p \ 0.01

p \ 0.01

p \ 0.01

N.S.

Complejo Asistencial de Zamora, ICU, Zamora, Spain, 2Complejo Asistencial de Zamora,
Zamora, Spain
INTRODUCTION. Organ donation for transplants requires the teamwork of all the professional people in a hospital. Therefore, it is necessary right information and knowledge
about this.
OBJECTIVES. The goal of this study is to find out the grade of knowledge and attitude of
the staff of our hospital towards organ donation and transplant.
METHODS. A predesigned anonymous survey was done by health and non-health professionals of a secondary hospital, authorized for organ extraction. The survey contained 20
multiple-choice questions related to subjects such as: refusal to donate, brain death, need of
information, etc. A total of 542 surveys were done.
RESULTS. Female: 71,2 %; Male: 28,8 %. Most frequent age range: 40-49 years old
(31 %). Staff: health professionals: 437 (80,6 %); non-health professionals: 105 (19,4 %).
Occupation: nurse (37,1 %), doctor (15,5 %), nurse-assistant (14,2 %), administrative staff
(10,3 %), internal medical resident (6,1 %), orderly (4,8 %), others (12 %). 95,2 % think
that donation is something good. 81,7 % would agree to be an organ donor, the 80,3 % of
them would agree to donate all organs. The most frequent reasons to refuse to be an organ
donor were: never thought about it (58,5 %), fear that doctors do not do what is necessary to
save our lives (11,1 %) and lack of information (11,1 %). 92,4 % would agree to receive an
organ transplant and 72,5 % would donate the organs of a deceased family member. The
most frequent reasons to refuse the donation were: not knowing what the family had wanted
(55 %); not a decision that can be taken for others (41,6 %).85,6 % had ever listened about
brain death. 81,9 % think that brain death is not reversible.37,2 % think that AIDS is a
contraindication to donation; 28,5 % that cancer is; 11,8 % any previous infectious disease;
3,6 % age. 43,2 % think that all of these are contraindications and 7,4 % that there are not.
(GRAPHIC 1).

[Table 1.- Analysis CPR vs No CPR]
Comparing advanced CPR with the rest, the results are similar; finding significant differences in age, Charlson, Barthel and GDS. There are no differences in sex or ALY.
CONCLUSIONS. Age, comorbidities, degree of dependence and cognitive impairment are
crucial when deciding CPR. Almost a quarter of patients in which no CPR was recommended lacked DNR order.
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EVALUATION OF THE AWARENESS OF ANAESTHESIOLOGISTS
REGARDING REFERRAL OF POTENTIAL ORGAN DONORS: SPECIALISTS VS
RESIDENTS
A. Miranda1, N. Alegre1, N. Losa1, I. Carrapatoso1, F. Santos2, C. Almeida2, M. Achando1,
P. Fernandes3, A. Paixão3, P. Castelões3
1

Centro Hospitalar Vila Nova Gaia/Espinho EPE, Anesthesiology, Vila Nova de Gaia,
Portugal, 2Centro Hospitalar Vila Nova Gaia/Espinho EPE, Internal Medicine, Vila Nova de
Gaia, Portugal, 3Centro Hospitalar Vila Nova Gaia/Espinho EPE, Anesthesiology/Intensive
Care Unit, Vila Nova de Gaia, Portugal
INTRODUCTION. The number of referred potential donors (PD) is clearly insufficient for
the increasing demands, becoming more important that anaesthetists who assure the
emergency services, are capable of recognizing and validating the nationally accepted
referral criteria.
OBJECTIVE. To compare the awareness of Anaesthesiology (A) specialists (S) and residents (R), regarding the referral of potential donors (RPD).
MATERIALS AND METHODS. anonymous and confidential questionnaire, handed to all
participants of an Anesthesiology congress, evaluating theoretical knowledge of RPD
criteria.
RESULTS. Amongst 500 questionnaires distributed, 101 participants answered (72 % S,
28 % R). Of these, 63 % of specialists assure the emergency room, as well as 35.7 % of R.
From all surveyed, 47.9 % of the specialists and 7,1 % of residents had made at least one
RPD. Both groups demonstrated the urge to be further elucidated on RPD (89 % of the
R/60.3 % of S). Concerning the qualitative evaluation performed, 71.2 % of S vs. 85.7 % of
S revealed a sufficient knowledge (50-74 % correct answers). The most consensual matter
referred to the relation between the period of unreversed hypotension and the feasibility of
harvesting (94.5 % of S answered correctly, vs. 96.4 % of R). The largest discrepancy was
verified on the question about whether family refusal was important and served as an
exclusion criterion: 93.2 % of S and 64.3 % of R so considered. Both groups showed a low
rate of correct answers on whether patients with active neoplasia, whatever its location,
could be a donor (32.4 % R vs 50.6 % S). Table

Graphic 1
46,7 % know the organization responsible of donation in Spain.40,7 % think that organ
distribution is according to emergency of receiver, 20,3 % that according to waiting list, and
26 % think that both are.52,2 % had received information about organ donation. 85,4 %
think that need more information about this. The most frequent way that they want to
received information about organ donation were: training courses (42,4 %), media (16,7 %)
and in schools (12,9 % %).No significant differences in terms of sex or age (\ 50
vs. =[50). Significant differences were observed in terms of personal, with less knowledge
about donation in non-health workers. (GRAPHIC 2).

CONCLUSIONS. The great majority of those polled indicated that they would agree to be
an organ donor. The majority of the hospital staff had information about organ donation;
however, a high percentage needs more information and considered the information disseminated on the subject, insufficient.
GRANT ACKNOWLEDGMENT. To C. Ochoa Sangrador. Supporting Research Unit.
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INCIDENCE OF NEUROLOGIC DEATH AMONG PATIENTS WITH BRAIN
INJURY: A RETROSPECTIVE STUDY IN TURKISH HEALTH SYSTEM
DISCUSSION AND CONCLUSION. Although specialists are in charge of emergency
services and therefore the ones that refer more potential donors, they demonstrated only
sufficient knowledge about the issue in question. The fact that R consider that family refusal
is an exclusion criterion, reveals a more ‘‘defensive attitude’’. There is thus an urgent and
obvious need for more and more effective education on this subject.
REFERENCES. - Transplant Law: Law No. 12/93 of 22 April, DR No 94 The 1st Series of
22/04/93. - Criteria for Brain Death: Statement of the Medical Council, under Article 12 of
Law No 12/93 of 22 April, DR No. 235, 1st Series A of 08/28/99. - National Register
of Non-Donor-RENNDA: Decree-Law No. 244/94 of 26 September, DR 223, 1st Series of
26/09/1994

C. Kaymak1, I. Sencan2, M.A. Aydin3, A. Kapuagasi4, B. Kemaloglu5, E. Kahveci6,
H. Basar1, D. Oztuna7
1
Ministry of Health, Ankara Training and Research Hospital, Anaesthesiology and
Reanimation, Intensive Care Unit, Ankara, Turkey, 2Ministry of Health, General Directorate
of Health Services, Ankara, Turkey, 3Ministry of Health, Organ, Tissue and Transplantation
Services, Ankara, Turkey, 4Ministry of Health, Deputy General Director of Organ, Tissue
and Transplantation Services, Ankara, Turkey, 5Ministry of Health, Head of Organ
Transplantation Services Unit, Ankara, Turkey, 6Medicana Hospital, Organ, Tissue and
Transplantation Services, Ankara, Turkey, 7Ankara University Faculty of Medicine,
Medical Biostatistics, Ankara, Turkey
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INTRODUCTION. Determination of brain death can be made in patients who continue to
have cardiac function during mechanical ventilation according to clinical criteria. It is
defined by the irreversible cessation of cerebral and brainstem functions. Due to there is a
shortage of suitable organs, diagnosis of brain death and to evaluate the donor potential is
crucial.
OBJECTIVES. The aim of this study was to evaluate the brain deaths diagnosed in Turkish
Health System from 2005 to 2013. In this retrospective study, Turkish Health System
experiences in brain death are discussed and reviewed.
METHODS. Between 2005 and 2013, to evaluate and identify the number of brain deaths
and donation performance, medical charts of all the patients who are diagnosed as brain
death were retrospectively reviewed in Turkish Health System. After the diagnosis of brain
death in a regional intensive care unit, all the data of the patient is registered in a web-based
system (Turkish Organ and Tissue Data System) by the transplant coordinator. These data
are verified by a quality-assurance process, in which all brain deaths are reviewed by
National Coordination Centre.
RESULTS. The total number of potential organ donors who had diagnosed as brain death in
intensive care units form 2005 to 2013 was 8146. Considering the total number of the
potential donors, 26.7 % registered consent and 73.3 % registered refuse in the National
Coordination Centre. The annual number of potential heart-beating donors, where brain
death was diagnosed from 2005 to 2013, was ranged from a minimum of 229 up to 1705.
The ratio of the actual donors to the ratio of the potential donors which is named as the
overall conversion rate was 38.6 % with a range between 22.2 % and 75.9 during the years
2005-2013.
CONCLUSIONS. This study showed that the number of potential donors 3.32 times higher
than the number of actual donors in these years in Turkish Health System. As the main
reason of the potential donor losses is the high family refusal rates, health professionals
should be focused on this main problem in order to increase the donation rates.
REFERENCE(S). 1.Roels L, et al. Transplantation 2008; 86: 1738-1743. 2.Jansen NE,
et al. Nephrol Dial Transplant 2010; 25: 1992-1997.
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IMMINENT DEATH (ID) IN THE EMERGENCY DEPARTMENT. HOW AND
WHERE TO TRY IT?
E. del Campo Molina1, M.N. Parias Ángel2, M.C. Alhama Lucena1, M. Caro Dı́az1,
F. Moreno Osuna1, C. Doblas Miranda1, M.Á. Ramı́rez Pérez1
1

Hospital Alto Guadalquivir, Montilla, Córdoba, Spain, 2Hospital Santa Barbara,
Puertollano, Ciudad Real, Spain
INTRODUCTION. A current trend which is increasing, is that terminally ill patients
suffering from degenerative diseases in advanced stage, and those patients with poor quality
of life, will go to the hospital emergency room when they suffer an end exacerbation of the
disease, generally to die there. The emergency room is not a cozy place for this outcome.
Therefore, our emergency services must acquire the right Tools in order to achieve a
dignified death in more humane conditions.
OBJECTIVES. The main objective of this study is to provide a dignified death to the
terminally ill patients, accompanied by his relatives under more comfortable conditions,
with appropriate health care, in the right place (not while doing an X-ray, tomography or so
on), all this by performing a priority hospital admission as if the patient were a critical one.
METHODS. In 2010: A multidisciplinary income protocol was developed (doctors, nurses
and auxiliary nurses) for early diagnosis of patients with signs or symptoms of impending
death, who obviously did not have potential medical solution. We defined ‘‘imminent death’’
to that expected within the next 24 h.In 2011: We conducted training for all staff in the
emergency department and, we developed a data Collection sheet.In 2012: We did a prospective study and collected the data of all the patients that had the entry criteria to the
diagnosis of ‘‘imminent death’’.
RESULTS. Patients with the inclusion criteria during 2012 were 40 patients, of whom, up
to 92,68 % were diagnosed as ID at admission. Mean age was 81,61 years (maximum/
minimum were 51/96 years); 52,5 % of total were men. The exitus occured in less than 24 h
after hospital admission in 62,5 % of patients; between 24 and 48 h in 22,5 % of them, and
further than 72 h in 7,5 % of patients. Of those who died before 24 h, 56 % died in less than
8 h, and of them, 28 % in the morning shift.
Hospital services to which patients were assigned at admission were: 85 % emergency
department; internal medicine 5 %, and surgery 2,5 %.
CONCLUSIONS. We have improved the treatment of ID patients in our emergency
department at admission.
- 97,7 % of them die in comfortable conditions, with their closest relatives with them.
- The circuito f ID is set andi s known by 100 % of staff.
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DIFFERENCE IN THE DETECTION, EXTRACTION AND ORGANS AND TISSUE
TRANSPLANTATION AT 12 YEARS
M. Recuerda1, V. Perez2, F. Carrizosa2, A. Estella1, M. Jaén2, P. Guijo2, M. Gracia2,
C. Castillo1
1

Hospital Jerez de la Frontera, Medicina Intensiva, Cádiz, Spain, 2Hospital Jerez de la
Frontera, Cádiz, Spain
OBJECTIVES. Spain is the world leader in organ transplants for 22 years, with his record
in 2013 The objectives of the study is to identify the clinical and epidemiological characteristics of organ donors, the causes of refused, and compare them with cases of registration
2002.
MATERIALS AND METHODS. Cross-sectional observational study in a medical-surgical ICU of a 2nd level hospital with 17 beds. Activity data 2002 were analyzed and
compared with 2013. Consecutive patients who were candidates for organ donor were
included. The variables analyzed were age, sex, death cause, type of donor organs and
reasons for non- donation. Data were analyzed using SPSS version 18.
RESULTS. In 2002 there were 22 donor candidates, 5 women and 15 men. Donor were
50 % (3 women and 7 men). The mean age was 51.6 years. The causes of brain death was
ischemic stroke in 40 %, hemorrhagic stroke in 40 %, head trauma and anoxia was10 %,
respectively. The number of organs transplanted was 29 (20 kidneys, 7 livers 1 pancreas, 1
heart (also10 corneas, and 10 valves). The reason for non- donation was elevated tumor
markers in 60 % of cases, multiorgan failure in 20 %, renal insufficiency in 20 % remaining
cases. In 2013 there were 11 candidates, 4 women and 7 men. 72.7 % were organ donors (3
women and 4 men) and one patient tissue donor. Mean age was 65.7 years. Brain death
occurred in 42.8 % for ischemic stroke and hemorrhagic 57 %. 21 organs were transplanted

(14 kidneys, 5 livers, one lung and one heart). In non-patient donors the elevated tumor
markers was observed, and in one case severe atherosclerosis and hemodynamic instability.
CONCLUSIONS. The profile of the organ donor patients in our sample is male,
50-60 years with acute stroke. The main problem in non-donors is the elevation of tumor
markers. There is a clear increase in the average age of donors in 13 years.
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THE APPLICATION OF AN OPEN LUNG STRATEGY AFTER CARDIOCIRCULATORY DEATH IN RATS PRESERVES LUNG VIABILITY AND
PROMOTES THE UP-REGULATION OF PROTECTIVE GENES
F. Valenza1, C. Lonati1, P. Leonardi1, A. Carlin1, S. Coppola1, S. Froio1, F. Rapido1,
G. Bassani2, A. Faversani3, V. Vaira3, S. Ferrero3, P. Braidotti3, S. Gatti2, S. Bosari3,
L. Gattinoni1
1
Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico, Department of
Pathophysiology and Transplantation, Università degli Studi di Milano, Milan, Italy,
2
Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico, Centro di Ricerche
Precliniche, Milan, Italy, 3Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico,
UOC Anatomia Patologica, Milan, Italy
INTRODUCTION. Donation after cardiocirculatory death (DCD) has been investigated as
a method to increase the number of organs available for donation.
OBJECTIVES. Aim of our study was to test the hypothesis that an open lung strategy (OLS)
preserves lung viability after cardio-circulatory death, and promote a cell protective gene
pattern.
METHODS. Sprague–Dawley rats were sacrificed with intra-peritoneal injection of pentobarbital. After a no touch period of 60 min, animals were randomized to OLS or left untouched at room temperature for the next two hours (RT, n = 5). The OLS consisted of
positive pressure ventilation followed by continuous positive airway pressure when body
temperature reached 32 C. Body temperature was allowed to drop naturally at room
temperature (OLS-RT, n = 5) or was actively decreased (Maxi-Therm Lite) to a target of
10 C (n = 5) or 20 C (n = 5). Outcome measures were wet-to-dry weight ratio (W/D),
histological analysis, cell viability (Trypan-blue dye lung flush) and apoptosis (Tunel). The
expression of cell protective genes was also investigated by RT-PCR. Lungs retrieved
immediately after asystolia (Flush, n = 5) were also considered.
RESULTS. There was no difference between groups with respect to histological edema,
hemorrage or emphysema (P = 0.570), and lymphocyte infiltration (P = 0.146). As compared to both Flush and OLS, lungs of un-touched cadavers (RT) had more cells positive to
Trypan (P \ 0.05) and Tunel (P \ 0.05). External cooling did not add benefit to lung
preservation. Immediate early response (Fos), anti-oxydant (Hmox1), anti-inflammatory
cytokine (IL-10), and suppressor of cytokine signaling (Socs3) genes were up-regulated in
the OLS-RT strategy (P \ 0.05).
CONCLUSIONS. The open lung strategy allowed to preserve lungs of DCD donors for up
to three hours, and promoted the up-regulation of cell protective genes.
REFERENCE(S). Manara, British Journal of Anaesthesia 108 (S1): i108-i121 (2012)
GRANT ACKNOWLEDGMENT. This research was funded by Ministero della Salute
Centro Nazionale Trapianti, and Fondazione IRCCS Ca’ Granda, Ospedale Maggiore
Policlinico
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PATIENTS OLDER THAN 80 YEARS: ALL FOR EVERYONE?
J.A. Silva Obregón1, C. Martı́n Dal Gesso1, I. Bartolomé Martı́n1, C. Marián Crespo1,
M.A. Romera Ortega2, J.E. Romo Gonzales1
1

Hospital Universitario de Guadalajara, Guadalajara, Spain, 2Hospital Universitario Puerta
de Hierro - Majadahonda, Madrid, Spain
OBJECTIVES. The aim of our study was to analyze the opinion of physicians in charge of
patients older than 80 years admitted to general hospital wards of the University Hospital of
Guadalajara, regarding the employment of some ‘‘aggressive’’ therapeutic procedures (PRO)
and ‘‘extraordinary’’ measures (EM) on these very old patients.
METHODS. Cross-sectional study carry out on 13/12/2013. Data collection process was
fulfilled with an individual survey to physicians in charge of very old patients, employing a
questionnaire specifically designed for this purpose.
All hospitalized patients C 80 years old on the study day were included for the analysis.
Age, gender, Charlson, Barthel and Geriatric Depression Scale (GDS) were evaluated.
We considered as: 1) PRO: central venous catheter (CVC), permanent pacemaker (PP),
emergency surgery (ES) 2) EM: Non-invasive mechanical ventilation (NIV), orotracheal
intubation (IT), renal replacement therapy (RRT) and administration of catecholamines
(CAT). The statistical analysis was performed with Student’s t-test or Mann–Whitney U, as
appropriate. Results are expressed as media ± standard deviation (interquartile range); (*
p \ 0.05; ** p \ 0.01).
RESULTS. We found 378 hospitalized patients. Ninety (23.8 %) were C 80 years. Eleven
were excluded (no physician in charge was found), so finally we analyzed 79 (20.9 %)
patients. Mean age 86.7 ± 4.7 years. Male 44 (55,7 %). Scales: Charlson 3.5 ± 2.0 (2-5);
Barthel 63.6 ± 35.7 (25-100); GDS 2.6 ± 1.6 (1-3).
Analysis of PRO, revealed that physicians would employ (Yes vs NO):
CVC: 55 (69,6 %): Age 85,9 ± 4,7 vs 88,5 ± 4,3*. Charlson 3,1 ± 1,9 vs 4,2 ± 1,9*.
Barthel 77,5 ± 29,9 vs 31,7 ± 26,3**.GDS 2,1 ± 1,4 vs 3,5 ± 1,6**
PP: 50 (63,3 %): Age 85,8 ± 4,7 vs 88,3 ± 4,5*. Charlson 3,1 ± 1,8 vs 4,1 ± 2,0*.
Barthel 80,2 ± 27,5 vs 35 ± 29,8**. GDS 2,0 ± 1,3 vs 3,4 ± 1,7**
ES: 53 (67,1 %): Age 85,9 ± 4,5 vs 88,3 ± 4,7*. Charlson 3,3 ± 2,1 vs 3,8 ± 1,7;
p = NS. Barthel 80,4 ± 27,6 vs 29,4 ± 24,1**. GDS 2,0 ± 1,3 vs 3,6 ± 1,7**
Analysis of EM, revealed that physicians would employ (Yes vs NO):
NIV: 40 (50,6 %): Age 84,7 ± 3,4 vs 88,7 ± 5*. Charlson 3 ± 1,8 vs 4 ± 2*. Barthel
88,9 ± 19,4 vs 37,7 ± 29,5**. GDS 1,6 ± 0,8 vs 3,5 ± 1,7**
IT: 31 (39,2 %): Age 84,2 ± 3,2 vs 88,3 ± 4,9**. Charlson 2,9 ± 1,8 vs 3,8 ± 2; p = NS.
Barthel 94,8 ± 10,8 vs 43,4 ± 31,3**. GDS 1,5 ± 0,6 vs 3,2 ± 1,7**
RRT: 33 (41,8 %): Age 84,4 ± 3,2 vs 88,4 ± 4,9**. Charlson 3,1 ± 1,8 vs 3,8 ± 2;
p = NS. Barthel 94,2 ± 11,4 vs 41,6 ± 30,6**. GDS 1,5 ± 0,6 vs 3,3 ± 1,7**
CAT: 48 (60,8 %): Age 85,8 ± 4,4 vs 88 ± 4,9*. Charlson 3,1 ± 1,8 vs 4 ± 2,1; p = NS.
Barthel 80,1 ± 29,5 vs 38,1 ± 29,1**. GDS 2,1 ± 1,3 vs 3,3 ± 1,8**
CONCLUSIONS. In our study, age, level of dependency and the degree of dementia are
determining factors when deciding to employ any of the evaluated procedures or extraordinary measures.
Comorbidities are only considered to decide on the employment of NIV or the implantation
of CVC or a permanent pacemaker.
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ENTEROBACTERIACEAE BACTEREMIA (EB) IN THE EMERGENCY ROOM:
EXTENDED SPECTRUM BETA LACTAMASE-PRODUCING
ENTEROBACTERIACEAE (ESBL-PE) PREVALENCE, AND HOSPITAL
OUTCOME. THE BACTERCOM PROSPECTIVE STUDY GROUP
J.-R. Zahar1, J.-F. Timsit2, C. Brun-Buisson3, BacterCom Study Group
1

CHU de Angers, Infection Control Unit, Angers, France, 2CHU Bichat-Claude BernardParis Diderot, Intensive Care Unit, Paris, France, 3CHU Henri Mondor, Intensive Care Unit,
Créteil, France
INTRODUCTION. The worldwide spread of ESBL-PE in outpatients could lead to
changes in the epidemiology of EB at hospital admission, and thus may have a significant
impact on the choice of first line antibiotic therapy.
OBJECTIVES. To firstly, define the prevalence of resistance to third generation cephalosporins (3GC) and ESBL-PE in patients admitted with EB BSI at hospital admission and
secondly to describe hospital outcome according to the first line chosen antibiotic therapy
METHODS. Prospective multicentric observational cohort study conducted in 68 volunteer
French hospitals and 1 in Geneva. All patients admitted to the emergency room with
community-onset EB were included and followed up until hospital discharge. Demographic
data and underlying diseases were prospectively collected; the primary source of EB was
determined according to CDC criteria; co-morbidities were determined using Charlsońs
weighted index and severity of sepsis according to Bone’s criteria. In vitro antimicrobial
susceptibility testing was performed by the disk diffusion method or the Vitek 2 system
according to the guidelines of the Antibiogram Committee of the French Microbiological
Society.
RESULTS. 684 patients were included. The mean age of our population was
72 ± 17 years-old; 60 (9 %) were considered immunocompromised. The mean Charlsońs
score at admission was 2.1 ± 2.6. The most frequent primary sites of infection were urinary
(n = 388, 57 %) and intra-abdominal infection (n = 176, 26 %), whereas primary bacteremia was observed in 5 % (n = 34) of cases; 81 (12 %) patients were admitted to the ICU
within the first 2 days, including 62 (76 %) presenting with severe sepsis or septic shock.
Escherichia coli and Klebsiella pneumoniae were the two most frequent isolated micro
organisms, respectively in 78 % and 7 % of cases.Overall, 66 (9.6 %) of the 710 isolates
recovered were resistant to 3GC. Among these, 59 (8.3 %) were ESBL-PE and the
remaining were cephalosporinase hyperproducers. Among Escherichia coli and Klebsiella
pneumoniae, respectively (n = 49, 9 %) and (n = 6, 13 %) were ESBL-PE. Among the 59
patients with an ESBL-PE bacteremia, 42 (71 %) had been hospitalized within the last year
and 34 (49 %) for a duration of more than 5 days. Among the 675 patients followed-up to
hospital discharge, 68 (9.9 %) died (Table), including 29.6 % of those admitted to the ICU.
Hospital mortality did not differ among those infected with 3GC-R (7/70; 10.0 %) or ESBL
producers (5/54; 9.3 %) or non-ESBL-PE (58/587; 9.9. %) bacteria.
CONCLUSIONS. In patients admitted to the hospital with community-onset EB BSI, 66
(9.6 %) are infected with strains resistant to the first-line agents, of which 59 (89 %) are
ESBL producers. Most of these patients have a history of prior hospital stay within the past
year; however, a sizeable fraction cannot be identified only on this basis.
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IMPACT OF THE ARTERIAL STABILIZATION DEVICE ON THE INCIDENCE
OF ARTERIAL CATHETER-RELATED BLOODSTREAM INFECTIONS AND
CATHETER-RELATED COMPLICATIONS IN ICU
E. Nakataki1, N. Okuda1, Y. Tsunano1, M. Onodera1, M. Nishimura1
1

Tokushima University Hospital, Emergency and Critical Care Medicine, Tokushima, Japan
INTRODUCTION. Arterial catheters (AC) are commonly used in clinical practice in
intensive care unit (ICU), and it sometimes leads to AC-related bloodstream infection (ACBSI). The incidence of AC-BSIs is comparable with that of central venous catheters. The
insertion site is a main route of the microorganisms access to the blood stream. Radial artery
is the most common site to insert an arterial catheter, and it is difficult to keep it sterile
because patients move their wrist frequently.
OBJECTIVES. To investigate if the arterial stabilization device (StatLock, Bard Inc., NJ)
decreases the incidence of catheter-related complications and AC-BSIs.
METHODS. We conducted a prospective, open label randomized trial. Patients who
required an arterial line catheter for more than 48 h were enrolled in the study. Each patient
was randomly allocated to two groups. The catheter was fixed with a conventional method
or with StatLock, we called these two groups as the C group or S group, respectively.
Catheters were removed when it was no longer needed, catheter-related complications
(bleeding from insertion site, catheter kink etc.) occurred, or AC-BSI was suspected.
Bacterial cultures were performed with removed arterial catheter tips.
RESULTS. One hundred and one patients were recruited, and 55 and 56 patients were
allocated to the S and C group, respectively. The incidence of catheter-related complications
was significantly less in the S group (6/55, 10.9 %) than in the C group (15/56, 26.8 %)
(p = 0.039). The incidence of catheter tip contaminations did not differ between the groups
(6/55 (10.9 %) in the S group vs 5/56 (8.9 %) in the C group). AC-BSI was suspected in one
case with a burn patient in the S group.
CONCLUSIONS. The arterial stabilization device did not decrease the incidence of ACBSIs, while the incidence of catheter-related complications decreased significantly.

METHODS. Second prospective Spanish survey reaching consensus by the Delphi technique, in a first term to 25 national multidisciplinary experts in IC from five national
scientific societies including Intensivists, Anesthesiologists, Microbiologists, Pharmacologists and Infectious diseases specialists, answering 33 questions prepared by a coordination
group. The educational objectives spanned four categories, including immunocompromised
patients (ICP), special situations, organ failure and peritoneal candidiasis. The agreement
among panellist in each item should be higher than 75 % to be selected. In a second
term,more than 80 specialists were invited to validate the preselected recommendations.
RESULTS. In the first term 15 recommendations were preselected (ICP(6), special situations (3), organ failure (3) and peritoneal candidiasis (3)). After the second round the
following 13 were validated: ICP (5): Consider hepatotoxicity and interactions before
starting antifungal treatment with azoles in transplanted patients; Treat candidemia in
neutropenic patients (NP) with antifungals at least 14 days after the first blood culture
negative and until normalization of neutrophils. Caspofungin, if needed, is the echinocandin
with more scientific evidence to treat IC in NP; Caspofungin also is the first choice drug to
treat febrile neutropenia; In NP with IC remove catheter. Special situations (2): In moderate
hepatocelular failure patients with IC use echinocandins (anidulafungin and caspofungin
low dosage preferably) and try to avoid azoles; In case of possible interactions review all the
drugs involved and use preferably Anidulafungin. Organ failures (3): Echinocandins are
the safest antifungal drugs; reconsider the use of azoles in patients under renal replacement
therapy; All the echinocandins are accepted to treat patients under continuous renal
replacement therapy and do not need any dosage adjust. Peritoneal candidiasis (3): Source
control and early adequate antifungal treatment is mandatory; Empirical antifungal treatment is recommended in secondary nosocomial peritonitis with risk Candida spp.
colonization risk factors and in tertiary peritonitis
CONCLUSIONS. Treatment of IC in ICU patients requires skills that our recommendations
resume. These recommendations may help to optimize the therapeutic management of these
patients in special situations and different scenarios based on DELPHI methodology.
REFERENCE(S). ÉPICO PROJECT GROUP.ÉPICO project: Rev Iberoam Micol. 2013
Jul-Sep;30(3 Suppl 1):135-49.
GRANT ACKNOWLEDGMENT. Unrestricted grant of MSD.
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HEALTHCARE ASSOCIATED BLOOD STREAM INFECTIONS IN CRITICALLY
ILL PATIENTS: DESCRIPTIVE CROSS-SECTIONAL DATABASE STUDY
EVALUATING CONCORDANCE WITH CLINICAL SITE INFECTIONS
N. Culshaw1, G. Glover1, C. Whiteley1, D. Wyncoll1, A. Jones1, M. Shankar-Hari1,2
1

Guy’s and St. Thomas’ NHS Foundation Trust, Intensive Care Medicine, London, United
Kingdom, 2King’s College London, Division of Asthma, Allergy and Lung Biology,
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INTRODUCTION. The detection of pathogenic micro-organisms in blood culture 48 h or
more following admission to critical care (ICU-BSI) is associated with an increased risk of
adverse outcomes.1 ICU-BSI are either primary [unknown source] or secondary [pathogens
disseminate from a known primary focus of infection into the bloodstream]. This study
addresses a key knowledge gap in the literature: evaluating pathogen concordance between
secondary ICU-BSIs and clinical site isolates.
OBJECTIVES. We performed a descriptive cross-sectional database study to characterise
the epidemiology of pathogens identified in ICU-BSI; to determine the source of ICU-BSI:
identifying primary and secondary ICU-BSI; and to assess the concordance of secondary
ICU-BSI with pathogens detected at other clinical sites.
METHODS. All positive blood cultures identified 48 h or more following admission to our
single centre tertiary adult ICU were captured in a database over a 48 month period. ICUBSI were classified as either catheter linked blood stream infections [CLBSI] or non-CLBSI
infections. Non-CLBSI blood cultures were categorised as either contaminants or secondary
concordant or discordant ICU-BSI depending on their concordance with contemporaneous
clinical site microbiology. Pathogenic isolates for which no clinical site source was identified were defined as primary ICU-BSI.
RESULTS. We identified 724 individual culture results and 765 organisms; 5.5 %
(n = 40), of the blood cultures contained more than one isolate. Contaminant species were
the sole organisms cultured in 48.1 % [n = 348] of blood cultures. Amongst non-contaminant pathogens gram-positive bacteria were the predominant isolates (n = 455 [59.5 %])
followed by gram-negative bacteria and fungi (n = 270 [35.3 %] and n = 40 [5.2 %]
respectively). 5.8 % [n = 44] of isolates were CLBSI. A total of 363 isolates met the
primary or secondary non-CLBSI ICU-BSI definition. 250 (68.9 %) of the ICU-BSIs were
secondary; of these 152 (60.8 %) were concordant with pathogens at a clinical site and 98
were discordant. 113 isolates were primary ICU-BSIs. The respiratory and urinary tracts
were the most common clinical site sources of both concordant and discordant secondary
ICU-BSI.
CONCLUSIONS. Contaminant species are frequently isolated in blood cultures taken from
ICU patients. Secondary ICU-BSI are more common than primary ICU-BSI, however only
two-thirds of these had a concordant clinical site isolate. Discordant secondary ICU-BSI
may explain the heterogeneity in outcomes reported in other studies evaluating ICU-BSI.
REFERENCES. 1. Laupland KB, Zygun DA, Davies HD, et al. Population-based assessment of intensive care unit-acquired bloodstream infections in adults: Incidence, risk
factors, and associated mortality rate. Crit Care Med 2002; 30: 2462-7.
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PREDICTING BACTERAEMIA - A VALIDATION STUDY OF CURRENT
BACTERAEMIA PREDICTION TOOLS
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1
Hospital Universitario Dr. Peset, Sepsis Unit/Intensive Care Unit, Valencia, Spain, 2Hospital Mutua de Terrasa, ICU, Terrasa, Spain, 3Hospital a Coruña, Infectious Diseases
Department, Coruña, Spain, 4Hospital Univ. La Paz, Madrid, Spain, 5Hospital Universitari
Joan XXIII, Tarragona, Spain
INTRODUCTION. Although there has been an improvement in the management of
Invasive Candidiasis (IC) in the last decade, several issues are still controversial, especially
in selected subgroups of critically-ill patients.
OBJECTIVES. We sought to achieve high agreement recommendations required to treat
critically ill adults patients with IC f in different scenarios and situations.

L. Hodgson1, N. Dragolea2, R. Venn1, B. Dimitrov3, L. Forni1
1

Western Sussex Hospital, Worthing, United Kingdom, 2Brighton and Sussex Medical
School, Brighton, United Kingdom, 3University of Southampton, Primary Care and
Population Sciences, Southampton, United Kingdom
INTRODUCTION. Bacteraemia is a major cause of morbidity and mortality worldwide.
Improving early recognition of evolving sepsis could have a major impact on management
and subsequent patient outcomes. A number of bacteraemia prediction rules have been
reported though only the SIRS criteria is in widespread clinical use and validation studies
remain scarce.
OBJECTIVES. We aimed to validate a bacteraemia prediction rule (the Shapiro criteria)1
and compare its’ performance with that of the SIRS criteria,2 the neutrophil-lymphocyte
ratio (NLR)3 and a combination of the NLR with CRP in medical patients admitted to a
District General Hospital in the UK.
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METHODS. Data was collected prospectively over a year from 4807 medical patients aged
18 and over. 634 (13 %) had blood cultures (BCs) taken, with 105 (17 %) of these judged to
have significant ‘true bacteraemia.’ The patients with positive BCs were then compared with
a similar sample of patients with negative BCs for analysis. The Shapiro criteria1 prompts a
BC if 1 major or at least 2 minor criteria are met. SIRS criteria are well known.
RESULTS. 98 patients with positive BCs (mean age 68) and 103 patients with negative
BCs (mean age 63) were available for full analysis. In-patient mortality was 12 % in the BC
positive group and 6 % in the BC negative group. (See table for a comparison of the
prediction models)

Shapiro Criteria
(at least one
major or two
minor criteria)

Sensitivity
(95 %
Confidence
Intervals)

Specificity
(95 % CIs)

Positive
Predictive
Value
(95 % CIs)

Negative
Predictive
Value
(95 % CIs)

88 % (80-94)

52 % (41-61)

63 % (55-71)

82 % (70-90)

SIRS (2 or more)

50 % (40-60)

63 % (53-72)

56 % (45-67)

57 % (47-66)

Neutrophil
Lymphocyte
Ratio (NLR) [ 10

83 % (74-90)

55 % (45-65)

64 % (55-73)

77 % (65-86)

NLR [ 10 or
CRP [ 50

95 % (88-98)

37 % (27-47)

58 % (50-66)

88 % (74-96)
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[Bacteraemia Prediction Rules]

ROC Shapiro Criteria
The Figure above demonstrates the receiver operating curve (ROC) for the Shapiro criteria,
with an area under the curve of 0.77 (0.70-0.83) for the suggested cut-off.
The SIRS criteria performed poorly. Using the NLR value [10 or a CRP value[50 was the
most sensitive model for predicting patients with bacteraemia, but lacked specificity.
CONCLUSIONS. The Shapiro criteria predicted patients who developed bacteraemia with
high sensitivity (88 %) however with a negative predictive value of 82 %, employing the
rule in clinical practice to guide clinicians as to which patients do not require a BC would
potentially lead to missed cases of bacteraemia. The SIRS criteria was neither sensitive nor
specific in evaluating risk of bacteraemia. Future avenues of study could utilise the NLR
alongside observations and past medical history to accurately predict those patients with
suspected infection who are at high or low risk of bacteraemia.
REFERENCE(S). 1. Shapiro NI, Wolfe RE, Wright SB, Moore R, Bates DW. Who Needs a
Blood Culture? A Prospectively Derived and Validated Prediction Rule. J Emerg Med
2008;35(3):255-64. 2. American College of Chest Physicians/Society of Critical Care
Medicine Consensus Conference: definitions for sepsis and organ failure and guidelines for
the use of innovative therapies in sepsis. Crit Care Med 1992; 20:864-74. 3. Zahorec R.
Ratio of neutrophil to lymphocyte counts - rapid and simple parameter of systemic
inflammation and stress in critically ill. Bratisl Lek Listy 2001;102:5-14.
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PERIPHERALLY-INSERTED CENTRAL CATHETERS PLACED IN THE ICU
A. Loza1, P. Jimenez1, D. Macias1, S. Gonzalez1, F. Lucena1, C. Leon1, A. Lesmes1
1

patients (n = 110, 53.4 %) belonged to the Haemato-Oncology Service, 28 (13.6 %), to
Internal Medicine, 20 (9.7 %) to Nutrition, 16 (7.8 %) to Surgery and only 11 (5.3 %) to the
ICU. Seventy-four (36.8 %) patients had solid tumours, 54 (26.9 %) haematological neoplasms and 21 (10.4 %) inflammatory bowel disease. PICCs were mainly used for
chemotherapy and parenteral nutrition in 108 (53.2 %) and 54 (26.6 %) patients, respectively. In 199 (97 %) patients, no complications related to PICCs insertion were recorded.
Eighty-two patients were followed in which the mean length of use was 66.5 (94.9) days and
reasons for withdrawal included end of treatment in 29 (35.4 %), death in 28 (34.1 %) and
obstruction in 1 (1.2 %). Ten episodes of catheter-related bloodstream infection (1.6/1000
catheter-days) were recorded. These episodes appeared at a median length of use of 61 days
(IQR 33.5-110.2). Causativa pathogens were S. epidermidis in 4 cases and S. capitis, S.
haemolyticus, S. aureus, S. liquefaciens, K. pneumoniae and B. fragilis in 1 case each.
Venous thrombosis occurred in two patients. None of the complications (infectious and
vascular) had a direct effect on mortality.
CONCLUSIONS. In our experience, many patients in non-intensive care unit settings
receive PICCs, most were haemato-oncological patients, mainly for the administration of
chemotherapy. There were no relevant complications related to catheter insertion, the mean
time of use was 2 months, and the reason for withdrawal was the end of treatment/death. A
rate of catheter-related bloodstream infection of 1.6/1000 catheter-days was recorded.

University Hospital of Valme, Intensive Care Unit, Seville, Spain
BACKGROUND. The use of peripherally-inserted central catheters (PICCs) has notably
increased in hospitalized, critically ill and ambulatory patients. However, it is important to
understand the rationale and risks associated with this new technology.
OBJECTIVES. To describe patterns of use and complications of PICCs, which were placed
in the ICU setting.
METHODS. Prospective and observational study conducted in a teaching hospital of more
than 500 beds, with a 14-bed ICU, in which a specialized unit for catheter insertion
(Hickman, Ports) is available. PICCs were implanted following a protocol that included a
strict sterile insertion procedure, echographic and radiological control, carried out by a staff
intensivist and a nurse of the ICU. Data of all PICCs inserted during the year 2013 were
recorded as well as insertion-related variables, follow-up (1 and 6 months) and withdrawal.
Descriptive data included frequencies and percentages for categorical variables and mean
and standard deviation (SD) or median and interquartile range (IQR) (25th-75th percentile)
for quantitative variables.
RESULTS. A total of 206 PICCs were placed. The mean age of the patients was 60 (15)
years, with a predominance of males (n = 108, 52.4 %). Patients came from a hospital ward
(n = 124, 60 %) and the remaining from home (n = 81, 40 %). More than half of the

PREVALENCE OF CENTRAL LINE-ASSOCIATED BLOODSTREAM
INFECTIONS IN GREEK INTENSIVE CARE UNITS-THE BACT.GR STUDY
M. Kompoti1, K. Arvaniti1, F. Frantzeskaki1, M. Michalia1, N. Kapravelos1,
A. Panagiotakopoulou1, K. Mandragos1, P. Tasioudis1, A. Ioakeimidou1, V. Theodorou1,
I. Chouris1, G. Vlachogianni1, A. Vakalos1, E. Nagki1, V. Makrakis1, A. Karathanou1,
E. Paramythiotou1, S. Papanikolaou1, G. Sideri1, E. Tavladaki1, E. Papadomichelakis1
1
Section of Infection Prevention and Management of the Hellenic Society of Intensive Care
Medicine, Athens, Greece
INTRODUCTION. Central line-associated bloodstream infection (CLABSI) is considered
a frequent complication in intensive care unit (ICU) patients in Greece. However, published
studies are often undersized and not depictive of the total burden of the problem.
OBJECTIVES. The Section of Infection Prevention and Management of the Hellenic
Society of Intensive Care Medicine designed the BACT.GR study in order to delineate the
epidemiology of CLABSIs in Greek ICUs, on a national scale.
METHODS. Prospective, observational study performed between January and March 2012.
All ICU-acquired bloodstream infections (BSIs) in patients with a central line in place were
included. Definitions were according to CDC-NHSN. Demographic and clinical patients’
characteristics as well as ICU characteristics were collected. Results are reported as
mean ± SD.
RESULTS. Thirty-three ICUs of 30 hospitals participated, 21 (64 %) ICUs were from the
two largest cities in Greece. Most ICUs were non-teaching (27/33, 82 %) and medicalsurgical (32/33, 97 %). In total, 14,553 patient-days and 13,857 catheter-days were recorded
(mean central line utilization ratio 0.96 ± 0.07). In 191 patients, 226 BSIs were recorded;
156 out of 226 (69 %, 10.3 per 1,000 catheter-days, 95 % CI 7.9 - 12.6) were primary
bacteremias and characterized as CLABSIs and 70 out of 226 (31 %) were considered
secondary bacteremias. In 67 out of 156 primary cases (43 %, 4.7 per 1,000 catheter-days,
95 % CI 3.3 - 6.2) BSIs were attributed to central line (Catheter-Related BSIs, CR-BSIs).
Patients with CLABSIs had an age of 62.7 ± 16.8 years, APACHE 20.6 ± 7.3, ICU length
of stay 44 ± 37.9 days (vs. 12.2 ± 7.1 days in the overall studied ICU population,
p \ 0.05) and a mortality of 54.2 % (vs. 21.3 % in the overall studied ICU population,
p \ 0.05).
CONCLUSIONS. This was the first nationwide surveillance in Greek ICUs revealing an
alarming prevalence and a significant impact of CLABSIs on ICU length of stay and
mortality. Important considerations to guide further action include the noticeably high
central line utilization ratio and the need for infection control implementation.
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SUSTAINED LOW RATE OF CATHETER-RELATED INFECTIONS BY
REPEATED MULTIDISCIPLINARY INTERVENTIONS
C. Agvald-Ohman1, E. Erlandsson1, E. Sjöström1
1
Karolinska University Hospital Huddinge, Anaesthesiology and Intensive Care, Stockholm,
Sweden
INTRODUCTION. Central venous catheters (CVC)-related infections in the ICU is a
complication with impact on morbidity and health care costs. Several studies has (1) shown
the impact of infection control programs to decrease the infection rates. However, the
infection rate expressed as CVC-infections/1000 days can be difficult to monitor exactly in
daily clinical practice.
OBJECTIVES. To decrease our CVC-related infections by implementing a bundle of
measures. To monitor the effect with help of our patient data system (Clinisoft) that can
monitor every minut with a CVC/CDC line in the ICU.
METHODS. Our CVC-related infection rate had increased between 2009-2011, (see Fig 1).
To start working with a quality improvement project we planned for different interventions
during 2011. We made several one day prevalence studies of compliance to the CVC bundle
of caring for the CVC. We started an education program for all staff in March 2011. We
implemented a checklist for CVC insertion with the beginning in May 2011. We gave
continuous feedback to all staff including the physicians on a monthly basis after implementing the checklist.
RESULTS. We reached a good compliance ([ 90 %) to our checklist among physicians
and assisting nurses. (See Fig 2).
We also achieved a better compliance to the CVC bundles for caring of the CVC, (data not
shown). Altogether this decreased our infection rate from 4,35 to 1,95/1000 CVC days. (See
Fig 2).
CONCLUSION. To reach sustainable changes it is important to work multidisciplinary and
be prepared to make a new drive to restart focus on the subject every now and then. It is also
favourable to have a patient data system that allows you to monitor the exact time with
central lines in your ICU. ‘‘Never let go’’ to keep up the performance!
REFERENCE. 1. Prevention of central line-associated bloodstream infections through
quality improvement interventions: a systematic review and meta-analysis; Clinical Infectious Diseases (On line published April 9, 2014)
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shock (17.52 %). A 22.7 % of patients were under total parenteral nutrition (TPN). The
insertion access was femoral vein in 45.9 % of catheters. Median catheter days was 22. In
the bivariate analysis only TPN and urgent insertion were significantly related to catheterbacteremia (v2 = 6.51, p = 0.01, OR = 11.68, 95 % CI 1.15 to 118.73) and (v2 = 4.97,
p = 0.026, OR = 1.08, 95 % CI 1.01 to 1.15) In the multivariate analysis only TPN
appeared as an independent risk factor for bacteremia (p = 0.027, OR = 27.03, 95 % CI
1.45 to 50). The femoral access did not appeared as a factor related to catheter-bacteremia
(v2 = 0.42, p = 0.518, OR = 1.81, 95 % CI 0.29 to 11.20).
CONCLUSIONS. In our study, venous access was not found to be a risk factor for catheter
related bacteremia. The only independent risk factor for catheter-bacteremia was TPN.
REFERENCE(S). 1. Alvarez-Lerma F, Palomar M, Olaechea P, Otal JJ, Insausti J,Cerda E.
National Study of Control of Nosocomial. Infection in Intensive Care Units. Evolutive report
of the years 2003-2005. Med Intensiva. 2007; 31: 6-17. 2. Maki DG, Kluger DM, Crnich CJ.
The risk of blood stream infection in adults with different intravascular devices: a systematic
review of 200 published prospective studies. Mayo Clin Proc. 2006; 81:1159-71.
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FUNGAEMIA CAUSES, OUTCOME AND PREDICTORS OF SURVIVAL IN NONNEUTROPENIC PATIENTS IN A GENERAL 12-BED ICU IN GREECE
V. Tsolaki1, M. Karapetsa1, S. Xitsas2, E. Peteinaki2, E. Zakynthinos1
1
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REDUCING CATHETER RELATED BLOODSTREAM INFECTION WITH
CENTRAL VENOUS CATHETER COATING: A SYSTEMATIC REVIEW
S.R. Kennedy1
1

University of Bristol, Bristol, United Kingdom
INTRODUCTION. Catheter related bloodstream infection (CRBSI) is a common, severe
and costly complication of central venous catheters. Coating such devices with antibiotic
and antiseptic materials is a potentially efficacious method of reducing rates of infection but
the optimal coating is yet to be fully elucidated.
OBJECTIVES. To evaluate the effectiveness of central line catheters coated with minocycline-rifampicin (MR) or chlorhexidine and silver-sulphadiazine (CSS) when compared to
uncoated catheters, in reducing CRBSI.
METHODS. Systematic searches of MEDLINE, EMBASE and COCHRANE databases for
relevant randomised-controlled trials were conducted. Studies were analysed for number of
catheter-related bloodstream infections relating to MR, CSS and uncoated central lines.
Meta-analysis was used to generate overall risk ratios of CRBSI for each comparison of
catheters. Trials were also assessed for quality using the Jadad score.
RESULTS. A total of 15 studies were selected, reporting data on 5,455 central venous catheters.
Trials were of varying quality. Both CSS and MR coated catheters were found to reduce rates of
CRBSI compared to uncoated devices (respectively: RR 0.59 [0.40-0.89]; RR 0.36 [0.17-0.77]).
In trials directly comparing MR and CSS coated catheters, MR catheters were found to be
significantly more effective in reducing catheter related infection (RR 0.07 [0.01-0.57]).
CONCLUSIONS. Coating central lines with minocycline-rifampicin or chlorhexidine and
silver-sulphadiazine reduces rates of CRBSI compared to uncoated lines. Minocyclinerifampicin coated catheters appear to be the most efficacious devices at reducing CRBSI
rates. Given the cost and severity of these infections, such a finding may have significant
implications for practice on intensive care units.
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RISK FACTORS ASSOCIATED WITH CENTRAL CATHETER INFECTIONS
INSERTED IN INTENSIVE CARE UNIT (ICU) IN A DISTRICT HOSPITAL
B. Sosa1, L.A. Domı́nguez1, P. Fernández1, E. Blasco1, M.J. Prieto1
1

Hospital Marina Baixa, Intensive Care Unit, Villajoyosa, Spain
INTRODUCTION. Catheter bacteraemia is the second infection complication in frequency
in ICU. Usually, factors related to catheter infection are: location, lumen number, staff
experience, duration, patient characteristics and number of interventions over the catheter.
OBJECTIVES. To assess whether the location of central venous catheter is related to
catheter infections in patients admitted to the ICU.
METHODS. Observational, retrospective, cohort study. Central catheters inserted in patients
admitted to the ICU were collected. ICU works with a protocol of insertion and catheter care.
We considered catheter infection if clinical signs and, blood and catheter cultures positive for
the same bacteria. Variables describing the patients and potentially related to catheter-bacteremia were collected. Quantitative variables were described as mean and standard deviation
(SD) if they followed the normal distribution, and as percentiles 25, 50 and 75 if they don’t.
Categorical variables were described as absolute numbers and percentages. Quantitative
variables were compared using the Student́s t test for independent samples for following the
normal distribution and the Mann–Whitney U test for not following. Categorical variables were
compared using the Pearsońs Chi square test (v2). To identify independent risk factors for
catheter related bacteremia a binary logistic regression was performed.
RESULTS. A total of 133 CVCs were inserted in 97 patients. Five catheter-bacteremia were
obtained. The median of age was 69 years. The mean APACHE II was 21.16, SD 11.04.
54.6 % were men. 68 % were medical. The most frequent diagnosis was abdominal septic

Intensive Care Department, University Hospital of Thessaly, Larisa, Greece, 2Microbiology
Department, University Hospital of Thessaly, Larisa, Greece
INTRODUCTION. Fungaemia, especially from Candida species, largely increases the risk
of patient mortality, length of stay and related costs.1
OBJECTIVES. The purpose of this study was to evaluate the characteristics, the survival
rate of patients with fungaemia and also to identify predictors of survival.
METHODS. A retrospective study of intubated patients with a fungal BSI who were
admitted to a general ICU in central Greece, due to any cause.
RESULTS. During a 4-year period (2011-2014), 19 patients with fungaemia were identified
(10 C.albicans, 6 C.non-albicans [1 C. famata, 1 C. tropicalis, 2 C. parapsilosis], 2 Fusarium
solanii, 1 Fusarium ventriculiodes). 21 % were admitted due to surgical reasons (trauma,
rupture of the oesophagus) and the rest due to medical problems (ARDS, sepsis, Guillain–
Barre syndrome). 26 % of the patients were immunocompromized. In 63,5 % fungal infection
occurred beyond 10 days of ICU stay, 47,36 % had a preceding BSI and 73,68 % of the
patients were on antibiotics for more than 10 days with 89,47 % being treated with two or
more. Overall survival was 57,9 %. Survival of patients with C. non-albicans strains and
Fusarium was 100 %. Survival between patients with early (\ 10 days) vs late onset fungaemia was not different (p = 0,994). Univariate analysis revealed that the need for RRT (OR
6,86 p = 0,041), need for vasopressors (OR 3,2 p = 0,020), blood urea ([ 94,5 mg/ml) (OR
4,80 p = 0,005), concomitant presence of the fungus in the urinary tract (OR 6,86 p = 0,041)
and SOFA score [ 8 on the day of fungus isolation in blood (OR 9,61 p = 0,001) were
predictors of mortality. In logistic regression analysis, SOFA score on the day of fungaemia
detection, was the only predictor of mortality (adjusted OR 2,68 p = 0,034). Survival of
patients with low SOFA score on the day of fungus isolation was 90,9 % (cut off point for
SOFA was 8, with 100 % sensitivity and 91 % specificity in predicting death), whereas
patients with increased SOFA score had a survival rate of 12,5 %.
CONCLUSIONS. Patients with fungal blood stream infections in general, have a survival
rate of 57,9 %. SOFA score on the day of fungus isolation in blood can accurately predict
mortality with a cut off value of 8.
REFERENCE(S). 1. Maria Pratikaki, Evangelia Platsouka,et al., Epidemiology, risk factors
for and outcome of candidaemia among non-neutropenic patients in a Greek intensive care
unit. Mycoses 2011; 54(2) 154-161.
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ICU-ACQUIRED BACTEREMIAS SECONDARY TO OTHER FOCI (BSOF).
DIFFERENCES ACCORDING TO THE SITE OF INFECTION
M. Palomar1, N. Xavier2, F. Alvarez Lerma3, P. Olaechea4, M. Martinez5, M. Catalan6,
E. Yuste7, B. Jimenez8, ENVIN HELICS
1

H U Arnau de Vilanova, ICU, Lleida, Spain, 2H U Arnau de Vilanova, Lleida, Spain, 3H U
Mar, Barcelona, Spain, 4H Galdakao, Galdakao, Spain, 5IRB LleidaLleida, Lleida, Spain, 6H
U Doce de Octubre, Madrid, Spain, 7H U San Cecilio, Granada, Spain, 8H U Lozano Blesa,
Zaragoza, Spain
INTRODUCTION. The UCI acquired BSOF represent a significant risk to critically ill patients.
OBJECTIVES. To study the source-dependent differences of the ICU-acquired bacteremias secondary to other foci (BSOF), excluding the origin catheter.
METHODS. Multicenter prospective, observational, study of ICU acquired BSOF from
January 2012 to December 2013 according the HELICS definitions. BSOF were classified as
respiratory (RB), urinary (UB), abdominal (AB), central nervous system (CNSB) skin and
soft tissue (SSTB) and others (OB). Participating units, length of stay, episodes of bacteremia, characteristics of patients and episodes were documented. The results are compared
with the Fisher and Chi square test.
RESULTS. A total of 203258 patients from 231 ICUs were included, with 1274.000 days of
stay; 2.578 episodes of BSOF were diagnosed, giving an incidence of 2.02 episodes per
1000 d of stay. RB was the most common (38.8 %) followed by AB (27.3 %), UB (14.3 %),
SSTB (6.8 %), CNSB (1.4 %) and OB (11 %). The characteristics of each foci are shown in
Table 1. Significant differences in severe systemic inflammatory response (SIR) and mortality between different foci were observed.

N (%)

RB

UB

AB

CNSB

SSTB

OB

1003(38,8)

370 (14,3)

706 (27,3)

38 (1,4)

38 (1,4)

285 (11,0)

Age

60,12

63,76

63,48

55,03

58,26

61,92

APACHE II

21,38

19,79

20,93

20,09

19,78

20,02

Day
Bacteremia

17,71

17,08

17,03

19,18

16,75

16,53

ICU LOS
(days)

34,49 (27,6)

30,54 (24,58)

32,26 (23,5)

34,80 (19,8)

32,82 (24,4)

32,61 (24,39)

Mortality (%)

43.80

38.82

49.17

38.23

37.26

35.96

Severe
sepsis (%)

27,91

27,95

30,58

15,79

26,70

24,11

Septic
shock (%)

25,40

16,71

39,54

15,79

39,54

23,40

[Table 1]
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Pathogen

n = 175

%

Acinetobacter
baumannii

49

28.0

Klebsiella
pneumoniae

33

18.9

Pseudomonas
aeruginosa

20

11.4

Other-gram
negative

21

11.9

Enterococcus
spp

28

16.0

DAPTOMYCIN IN PREVENTION OF BACTERIEMIA ASSOCIATED TO
CENTRAL VENOUS CATHETER (CVC) DURING REPLACEMENT

Coagulase
negative
staph

10

5.7

A.F. Villasboa1, M. Basas Satorras1, S. Valles Angulo1, A. Rey Perez1, A. Zapatero
Ferrandiz1, F. Vasco1, V. Plasencia2, C. Segura2, F. Alvarez Lerma1

Staph aureus

4

2.3

Other grampositive

2

1.2

Candida spp

8

4.6

CONCLUSIONS. The main foci were the respiratory and abdominal BSOF. The characteristics of patients with BSOF varied according to the site of infection. The most serious
SIR occurred in the BSOF of abdominal origin. Mortality was high, especially in the AB and
RB.
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1

Hospital del Mar, Parc de Salut Mar, Intensive Care Unit, Barcelona, Spain, 2Laboratori de
Referencia de Catalunya, Microbiology, Barcelona, Spain
INTRODUCTION. When moving central venous catheters (CVC) in Intensive Care (SMI),
which are suspected contaminated with gram-positive cocci (GPC) may spread bacteria
occurs through blood and contamination new catheter.
OBJECTIVES. Reducing contamination and subsequent new CVC suspected bacteremia
with daptomycin administration (two doses) and extend the life of the newly inserted
catheter.
MATERIALS AND METHODS. A prospective, interventional, open-label, single-center
study. ICU patients with one or more suspected bacteremia and CVC source not clarified
(absence of local signs of infections at insertion point) were included. Pre-established
extraction percutaneous CVC blood cultures and through the suspect, a new CVC placement, administration of intravenous daptomycin (6 mg/kg) by the new CVC, CVC removal
of the suspect, the same study (connections and catheter tip) protocol was applied and
administration of a second dose of daptomycin at 24 h. To assess response––CVC bacteremia (B-CVC) rate is determined 10 days, catheter-days and reasons for withdrawal of the
new CVC.
RESULTS. 57 patients were included, with a mean of 53.7 years (SD 17.3), of which 35
were men (61.4 %), with APACHE II at admission of 16.3 points (SD 6.1), mean ICU
stay 35.5 days (SD 24.3). Most patients were medical: 38 (66.7 %), and other invasive
devices catheterization were 56 patients (98.2 %), mechanical ventilation in 40 patients
(70.2 %) with antibiotics in the previous 7 days in 54 cases (94.7 %) and intra-ICU
mortality was 13 patients (22.8 %). 8 cases (14 %) of bacteremia prior to removal of the
CVC were detected, with 0 (0 %) positive BC (blood culture) within 10 days of daptomycin. The number of hours until normalization of temperature (\37.5 C) in the absence
of antipyretic drugs was 74.1 h (mean 37.8 h). The reason for removing the second
catheter was infection, suspected in 21 cases (36, 8 %) being negative all the cultures
grown. Bacteremia rate with the new catheter was 0 %. The number of days of the new
CVC was 12.6 days (SD 7.8).
CONCLUSIONS. The management strategy with Daptomycin (two doses), during and after
the replacement of CVC, on suspicion of B-CVC, has been followed by a B-CVC rate of
0 % on new CVC.
REFERENCES. Raad I, Hanna H, Jiang Y, Dvorak T, Reitzel R, Chaiban G et al.
Comparative activities of daptomycin, linezolid, and tigecycline against catheter-related
methicillin-resistant Staphylococcus bacteremic isolates embedded in biofilm. Antimicrob
Agents Chemother 2007;51:1656–60. Laplante KL, Mermel LA. In vitro activity of daptomycin and vancomycin lock solutions on staphylococcal biofilms in a central venous
catheter model. Nephrol Dial Transpl 2007;22:2239–46.
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CENTRAL LINE-ASSOCIATED BLOODSTREAM INFECTIONS IN GREEK
INTENSIVE CARE UNITS (THE BACT.GR STUDY): PATHOGENS AND
ANTIBIOTIC RESISTANCE PATTERNS
K.
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A.
K.
1

Pontikis1, M. Kazantzi1, E. Papandreou1, A. Sakagianni1, H. Nikolaou1, I. Strouvalis1,
Soulountsi1, K. Hadzinikolaou1, A. Chovas1, A. Paridou1, E. Mouloudi1, F. Fligkou1,
Kyparissi1, E. Mageira1, A. Prekates1, K. Katsifa1, V. Bekos1, P. Opsimoulis1,
Tassopoulos1, E. Volakli1, P. Myrianthefs1

Section of Infection Prevention and Management of the Hellenic Society of Intensive Care
Medicine, Athens, Greece
INTRODUCTION. Central line-associated bloodstream infections (CLABSIs) often
complicate hospitalization in the intensive care unit (ICU). Multiresistant pathogens have
been considered as principal etiologic agents of ICU-acquired infections in Greece, with
serious adverse effects on LOS and mortality. Previous studies on implicated pathogens
presented mainly local epidemiological patterns and were probably non-informative on
the actual burden of antimicrobial resistance among CLABSIs episodes, in a national
level.
OBJECTIVES. The Section of Infection Prevention and Management of the Hellenic
Society of Intensive Care Medicine designed the BACT.GR study in order to delineate the
incidence and microbial etiology of CLABSI episodes in Greek ICUs, on a national scale. A
meaningful surveillance of prevalent pathogens could serve as an essential tool for appropriate empirical antimicrobial regimens and a decline in antibiotic prescription against more
uncommon pathogens.
METHODS. Prospective, observational study performed between January and March 2012.
All ICU-acquired bloodstream infections (BSIs) in patients with a central line in place were
included. Definitions and methodology were according to CDC-NHSN. Demographic and
clinical patients’ characteristics as well as ICU characteristics were collected. Identification
and antimicrobial sensitivity determination was performed according to local microbiology
protocols (automated susceptibility systems, CLSI standards).
RESULTS. Thirty three adult ICUs participated in the study (14,553 patient-days of
observation). In total, 175 isolates were recovered in 156 CLABSI episodes (mean
CLABSI incidence: 10.3 per 1,000 catheter-days, 95 % CI 7.9–12.6). The relative frequency of pathogens with their sensitivities to selected antibiotics is reported in the
following table.

Ceftazidime
Susc (%)

Gentamicin
Susc (%)

Meropenem
Susc (%)

Colistin
Susc
(%)

0

93

6

13

62

74

27

26

97

40

30

Vancomycin
Susc (%)

94

100

[CLABSI pathogen antibiotic susceptibility]
CONCLUSIONS. Gram-negative pathogens predominate in the etiology of CLABSIs in
Greek ICUs, mainly multiresistant A. baumannii, K. pneumoniae and P. aeruginosa. Among
Gram-positives, Enterococcus spp is predominant, while Staphylococcus aureus has a
notably low incidence. Our results raise important implications regarding empirical antimicrobial prescription adequacy as well as prevention issues targeting antimicrobial
resistance spread.
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GLUCOSE HOMEOSTASIS IN CRITICALLY ILL PATIENTS IS NOT AFFECTED
BY DIFFERENT ENTERAL NUTRITION FORMULAS
M. Wewalka1, A. Drolz1, M. Schmid1, C. Zauner1
1
Medical University of Vienna, Gastroenterology and Hepatology, Vienna, Austria
INTRODUCTION. Hyperglycemia is common in critically ill patients and associated with
increased mortality. It has been suggested that different nutrition formulas may beneficially
influence glucose levels in surgical ICU patients.
OBJECTIVES. We investigated glucose homeostasis in response to different enteral
nutrition formulas in medical critically ill patients.
METHODS. A total of 60 patients were randomized to receive continuous fat-based (group A,
n = 30) or glucose-based enteral nutrition (group B, n = 30) for 7 days. Indirect calorimetry
was performed to determine energy demand at baseline and repeated on days 3 and 7 to
evaluate substrate oxidation. Glucose levels, insulin demand, insulin/glucose ratio, calorie and
substrate intake per 24 h, as well as nutrition related side effects were assessed for 7 days.
RESULTS. Patients presented with similar age (60 ± 12 vs. 58 ± 16 years, P = 0.657),
Body Mass Index (26.2 ± 5.2 vs. 27.5 ± 4.4 kg/m2, P = 0.294) and SAPS II score
(58 ± 14 vs. 63 ± 13, P = 0.147). At baseline patients did not differ with regard to energy
demand (1,542 ± 382 vs. 1,485 ± 384 kcal, P = 0.566) or fasting glucose levels
(149 ± 65 vs. 139 ± 68 mg/dl, P = 0.571). Over the course of 7 days patients had similar
glucose AUC (710 ± 172 vs. 763 ± 122, P = 0.193), similar average glucose concentrations per 24 h (repeated measures ANOVA P = 0.655), similar overall insulin demand
(187 ± 165 vs. 186 ± 125 IE, P = 0.991), and a similar insulin/glucose ratio (repeated
measures ANOVA P = 0.962). Furthermore they received similar amounts of enteral
nutrition per 24 h and showed no difference in nutrition related side effects such as gastric
reflux, vomiting, diarrhea, and hyperlipidemia.
CONCLUSIONS. Patients showed similar glucose homeostasis and insulin demand
regardless of whether continuous enteral nutrition was fat-based or glucose-based. Special
nutrition formulas do not seem to influence glucose homeostasis in the acute phase of illness
in medical critically ill patients.
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THE EFFECT OF EXOGENOUS GLUCAGON LIKE PEPTIDE-1 (GLP-1) ON
SMALL INTESTINAL GLUCOSE ABSORPTION IN THE CRITICALLY ILL
C.E. Cousins1, A. Miller1, M.P. Plummer1,2,3, A.M. Deane1,2,3, M. Horowitz3,4,
M.J. Chapman1,2,3
Royal Adelaide Hospital, Intensive Care Research, Adelaide, Australia, 2University of
Adelaide, Acute Care Medicine, Adelaide, Australia, 3Centre for Clinical Research
Excellence in Nutritional Physiology, Interventions and Outcomes, Adelaide, Australia,
4
University of Adelaide, Discipline of Medicine, Adelaide, Australia
INTRODUCTION. Glucagon-like-peptide-1 (GLP-1) is secreted from the small intestine
in response to the presence of nutrients. GLP-1 stimulates insulin, suppresses glucagon
secretion and slows gastric emptying, thereby, attenuating hyperglycemia. Treatment with
GLP-1 is appealing because even at pharmacological doses it does not cause hypoglycaemia. Previous studies have demonstrated that GLP-1 reduced glucose absorption in critically
ill patients by a greater increment than the observed slowing of gastric emptying following
an intragastric meal1.
OBJECTIVES. To evaluate the effect of exogenous GLP-1 on small intestinal glucose
absorption in the critically ill.
METHODS. Twelve mechanically ventilated patients (Age: 51 ± 14 years; APACHE II:
20.6 ± 7.3; BMI: 27.0 ± 1.3 kg/m2) were studied on consecutive days receiving both the
intervention (1.2 pmol/kg/min GLP-1 IV) and control (0.9 % saline), in a randomised,
double-blind, cross over fashion. A mixed nutrient liquid test meal containing 100 ml of
1 kcal/ml standard feed and 3-O-methyl-D-gluco-pyranose (3-OMG) was administered into
the small intestine via a post-pyloric feeding tube. Blood samples were collected over a
period of 4 h at timed intervals and analysed for plasma 3-OMG and blood glucose concentrations (BGL). Data are presented as mean (±SEM).
RESULTS. The area under the curve (AUC) for BGL was significantly lower during GLP-1
administration (2,061.9 ± 111.1 vs. 2,327.5 ± 139.4 mmol/l; P = 0.005). Glucose
1
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absorption (3-OMG) was also reduced during GLP-1 administration when compared to
placebo (AUC: 68.21 ± 4.56 vs. 77.69 ± 4.19 mmol/l; P = 0.02).
CONCLUSIONS. In the critically ill exogenous GLP-1 appears to reduce glucose
absorption independent of the effects on gastric emptying.
REFERENCE(S) 1. Deane AM, Chapman MJ, Fraser RJ et al. Effects of exogenous
glucagon-like peptide-1 on gastric emptying and glucose absorption in the critically ill:
relationship to glycemia. Crit Care Med 2010;38:1261–1269.
GRANT ACKNOWLEDGMENT. This project was kindly supported by an ANZCA
project grant.
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EARLY ENDOCRINE DYSFUNCTION IN CRITICAL ILLNESS OF DIFFERENT
AETIOLOGY
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INTRODUCTION. Critical illness induces an activation of neuroendocrine system as a
general adaptation to stress. Inflammatory cytokines has been proposed with a causative role
of this activation. It is not known if critical ill patients with different aetiology develop a
different degree of endocrine dysfunction with a related different inflammatory profile.
OBJECTIVES. Aim of this study was to investigate if critical ill patients following acute
respiratory distress syndrome (ARDS), traumatic brain injury (TBI), subarachnoid hemorrhage (SAH), and those evolving to brain death present a different level of neuroendocrine
dysfunction induced by inflammatory cytokines.
METHODS. Post hoc analysis of prospectively collected data. Adult patients requiring ICU
admission for ARDS, TBI, SAH, and neurocritical patients evolving to brain death (BD)
were studied. Demographic data, severity indexes on admission and physiological variables
were recorded. Blood samples were collected for the determination of TSH, fT3, fT4,
ACTH, cortisol, prolactin, GH, IGF-I, copeptin and IL6 (at day 1, 2 and 4 after admission in
TBI and SAH, at day 1 and 2 in ARDS, and at the time of brain death diagnosis in BD).
Exclusion criteria: history of endocrine dysfunction or autoimmune disorders. Data are
expressed as median and ranges. Comparison between groups was performed with ANOVA
and post hoc analysis.
RESULTS. Ninety-four patients (17 ARDS, 26 TBI, 20 SAH, 31 BD) were studied. Table
shows median and ranges of hormonal levels at day 1.
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RISK ASSESSMENT OF CRITICALLY ILL INTENSIVE CARE PATIENTS: USE
OF BIOELECTRICAL IMPEDANCE ANALYSIS
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INTRODUCTION. Bioelectrical impedance analysis (BIA) provides raw data from which
body composition can be calculated and has the potential to aid in risk assessment of
critically ill patients on intensive care (ICU) admission.
OBJECTIVES. Aim of this study was to determine whether raw data as measured with BIA
on intensive care admission predict hospital mortality independent of mortality predicted by
APACHE IV.
METHODS. In this prospective cohort study, BIA was performed in 109 critically ill ICU
patients within 24-h of ICU admission. BIA results (independent of body weight) were
compared between survivors and non-survivors. APACHE IV was used to predict mortality
risk. To determine whether BIA markers predict hospital mortality, the AUC of the Receiver
Operating Characteristics (ROC curves) and logistic regression corrected for APACHE IV
were performed.
RESULTS.

ARDS

TBI

SAH

FT3 (pg/ml)*

1.3 (0.6-2)

2.5 (1.3-3.4)

1.9 (1.3-4.1)

FT4 (pg/ml)*

8.6 (4.4-15.9)

11.1 (3.2-14.5) 12.6 (9.721.7)

11.2 (6.817.5)

TSH(microUI/
ml)*

0.2 (0-1.9)

0.5 (0.04-3.5)

0.4 (0-1.9)

0.7 (0-4.6)

Cortisol (ng/ml) 163.8 (66.3524.2)

256.8 (23.3550.3)

159.7 (174211)

100.5 (21.71125)

ACTH (pg/ml)* Ongoing

9.2 (0.9-64)

2.9 (1.210.1)

8.5 (2-27.4-

Height (cm)

Copeptin (pmol/ 38.5 (15.4L)*
203.9)

18.2 (3.2-93.2) 10.4 (5.360)

2.8 (0.5-10.1)

IL6 (pg/ml)*

170 (20-940)

460 (31-5714)

1289 (11145550)

89 (401500)

Brain
death

METHODS. A prospective randomised study was conducted between April and September
2013. The phase angle of 276 cardiosurgical patients was evaluated using bioelectrical
impedance analysis (BIA) 1 day before surgery. After applying randomisation criteria 151
patients were selected for further evaluation. Patients were classified into two groups in
accordance to phase angle value cutoff point of 5.44. Associations between low phase angle
(PhA \ 5,44) and adverse postoperative outcomes defined by STS postoperative risk
evaluation model were analysed. Additionally, the impact of low PhA on length of stay in
ICU and hospital were assessed.
RESULTS. Low PhA was detected in 59 (39 %) patients from the randomized group.
Postoperative morbidity was higher in low PhA group (28 (47,5 %) vs. 29 (31,5 %)
p = 0,049). Univariate regression analysis revealed low PhA as predictor of higher postoperative morbidity (OR = 1,962 CI95 % 1,000-3,851 p = 0.05) which persisted as an
independent factor in multivariate regression analysis (OR = 2,078, CI95 % 1,023-4,220
p = 0.043). Evaluation of hospitalization length showed longer postoperative stay in ICU
(3,15 ± 2,65 vs. 2,54 ± 0,97 p = 0,046) and prolonged hospitalization ([10 days) rate (41
(69,5 %) vs. 48 (52,2 %) p = 0,035) in the group with low PhA. In further statistical
analysis univariate regression reported low PhA as indicator of hospitalization longer than
10 days (OR = 2,088, CI95 % 1,049-4,158 p = 0,036) and linear regression showed low
PhA as indicator of longer stay in ICU (exp(B) = 1,65, CI95 % 1,011-3,340 p = 0,046).
CONCLUSIONS. More than one third of cardiac surgery patients have a low PhA which is
associated with postoperative morbidity, prolonged stay in ICU and hospital. Preoperative
nutritional support may improve phase angle and lower the risk of postoperative morbidity.
REFERENCE(S)
1. Bioelectrical impedance phase angle in clinical practice: implications for prognosis
in advanced colorectal cancer.
Gupta D, Lammersfeld CA, Burrows JL, Dahlk SL, Vashi PG, Grutsch JF, Hoffman S, Lis
CG. Am J Clin Nutr 2004;80(6):1634–8.

2.1 (0.7-3.2)
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BIOELECTRICAL IMPEDANCE PHASE ANGLE AS INDICATOR OF ADVERSE
CLINICAL OUTCOMES AND PROLONGED HOSPITALIZATION IN PATIENTS
UNDERGOING CARDIAC SURGERY
D. Ringaitiene1, V. Vicka2, D. Gineityt_e2, M. Balčiūnas2, I. Norkiene1, J. Sipylaite1,
J. Ivaskevicius1
1
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INTRODUCTION. Bioelectrical impedance analysis (BIA) is simple and non-invasive
technique to evaluate changes in body composition and nutritional status. Phase angle
(PhA), determined by BIA, detects changes in tissue electrical properties and has found to
be a prognostic indicator in several chronic conditions1.
OBJECTIVES. The aim of this study is to assess the impact of phase angle on postoperative adverse outcomes and length of hospitalization in patients undergoing cardiac surgery.

Non-survivors
(n = 11)

p-valued

Age (y)

65 ± 14

69 ± 15

0.380

Weight (kg)

79.7 ± 15.5

70.9 ± 20.1

0.086

173 ± 9

169 ± 11

0.172

BMI (kg/m2)

26.6 ± 4.3

24.6 ± 5.5

0.172

APACHE IV

0.56 ± 0.18

0.86 ± 0.37

0.024

266 ± 51

351 ± 95

0.022

Resistance (R/m)a

264.8 ± 51.1

349.5 ± 95.0

0.015

Reactance (Xc/m)a

22.8 ± 6.4

26.2 ± 9.5

0.263

Phase angleb

4.9 ± 1.2

4.4 ± 1.3

0.149

Impedance (Z/m)a,

[Median and ranges of hormones at day 1. *p \ 0.005]
Patients with ARDS showed the highest level of IL6 and copeptin and the lowest level of
cortisol, FT3 and FT4 with low TSH levels when compared to TBI and SAH. In BD patients
low levels of cortisol without an associated increase in ACTH, very low copeptin and high
levels of IL6 suggest a severe neuroendocrine dysfunction probably due to the devastating
cerebral lesion associated with a significant inflammatory response. The hormonal response
observed at day 1 was consistent over the studied period.
CONCLUSIONS. The neuroendocrine dysfunction related to the inflammatory reaction
exhibited a specific profile in the different critical illnesses. Further studies need to elucidate
if this is an adaptive response in the acute phase of the disease, or if it is a maladaptive
reaction which needs therapeutic interventions.
REFERENCE(S). Eva Boonen et al. Reduced cortisol metabolism during critical illness.
NEJMed 2013;368:1477–88. Lauzier F et al. Clinical outcomes, predictors, and prevalence
of anterior pituitary disorders following traumatic brain injury: a systematic review. Crit
Care Med 2014;42:712–21.
GRANT ACKNOWLEDGMENT. University of Turin Ex 60 % N. D15E12006240005.

Survivors
(n = 98)

c

[Results]
a

R, Xc and Z are normalized for height in meters
phase angle = arc tangens of Xc/R*180
c
Impedance (Z) = Sqrt (R2 + Xc2)
d
independent T-test, equal variances not assumed
The AUC for hospital mortality was 0.86 (95 % CI 0.73–0.94) for APACHE IV and 0.79
(95 % CI 0.63–0.96) for both resistance and impedance. Logistic regression analysis found
that, after correction for APACHE IV, the odds ratio for mortality for resistance was 1.035
(95 % CI 1.015–1.057; p = 0.001) and for impedance 1.072 (1.031–1.114, p \ 0.001).
CONCLUSIONS. Bioelectrical impedance analysis appears to be useful for risk stratification of intensive care patients. High resistance and impedance on day of ICU admission
predict hospital mortality independent of APACHE IV.
b
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THE IMPACT OF THE STRESS RESPONSE ON PERIOPERATIVE IRISIN
CONCENTRATIONS AND INSULIN SENSITIVITY IN PATIENTS UNDERGOING
CARDIAC SURGERY
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INTRODUCTION. The recently identified myokine irisin has been shown in animal
studies to interfere with metabolic regulation and to counteract insulin resistance, whereas
its effect in humans is still debated.1 Insulin resistance is increased in diabetes mellitus type
2 (DM2) and in surgical patients due to the stereotypical stress response.2 Impaired insulin
sensitivity is related to negative outcomes following surgery.2
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OBJECTIVES. The aim of this observational study was to investigate perioperative levels
of irisin in patients undergoing elective cardiac surgery.
METHODS. Sixty-six patients scheduled for elective aortocoronary bypass surgery and/or
valve repair were consecutively enrolled. Irisin levels were assessed before anesthesia
induction as baseline value, upon arrival at the intensive care unit (ICU), on the first (1
POD) and third (3 POD) day postoperatively.
RESULTS. Patients’ baseline characteristics are shown in Table 1. Irisin levels were higher
at baseline in non-diabetic compared to DM2 patients. In all patients, irisin decreased upon
arrival at the ICU and slightly increased to the same level on the 1 POD. On the 3 POD,
irisin levels differed again showing an increase in non-diabetic and a decrease in diabetic
patients (Figure 1).
CONCLUSIONS. In DM2 patients, the underlying insulin resistance of diabetes may
explain the lower levels of irisin preoperatively and in the late postoperative phase. In
contrast, in the early postoperative period, the decrease in irisin concentration to a similar
level in DM2 and non-diabetic patients may be due to the standardized insulin regimen
implemented during surgery and intensive care.
These results encourage to further explore the influence of surgical stress on irisin concentrations and the interaction with insulin resistance in order to evaluate consecutive
outcomes and the potential therapeutic relevance of irisin.
REFERENCES. 1. Boström P et al. A PGC1-alpha-dependent myokine that drives brownfat-like development of white fat and thermogenesis. Nature 2012;481:463–8.
2. Sato H et al. The association of preoperative glycemic control, intraoperative insulin
sensitivity, and outcomes after cardiac surgery. J Clin Endocrinol Metab 2010;95:4338–44.
GRANT ACKNOWLEDGMENT. Research Fond, Department of Anesthesia and Surgical
Intensive Care, University Hospital Basel, Switzerland.
Variable

All Patients
(66)

Non-Diabetics
(46)

[Figure 1. Evolution of bone markers over time]
CONCLUSIONS. Immobilized critically ill patients may develop bone catabolism during
the first 3 weeks of ICU stay expressed by CTx increase and then bone formation expressed
by P1NP increase.
GRANT ACKNOWLEDGMENT. The study was partially funded from the SPECIAL
ACCOUNT FOR RESEARCH GRANTS of the NATIONAL AND KAPODISTRIAN
UNIVERSITY OF ATHENS.

Diabetics
(20)

Sex (M/F)

45/21

33/13

12/8

Age (years)

65.5 ± 13

64 ± 14

68.7 ± 9.8

ASA (2/3/4)

13/46/7

9/35/2

4/11/5

2

1,003 ± 143; 771 ± 337; 661 ± 149 nmol/L respectively. CTx was significantly increased
compared to baseline on 3rd week indicating increased bone catabolism until the 3rd week
of ICU stay. Contrary, P1NP was significantly increased after the 5th week indicating new
bone formation after the 5th week.
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CLINICAL APPLICATION OF BIOELECTRICAL IMPEDANCE ANALYSIS AND
ITS PHASE ANGLE FOR NUTRITIONAL ASSESSMENT OF CRITICALLY ILL
PATIENTS

BMI (kg/m )

27.5 ± 4.4

26.4 ± 4.2

30.1 ± 3.9

LV-EF (%)

57.6 ± 9

58.4 ± 9.2

55.6 ± 8.4

H.S. Kim1, E.S. Lee1, Y.J. Lee2, J.H. Lee2, C.-T. Lee2, Y.-J. Cho2, S.-H. Choi3

HbA1c (%)

6.3 ± 0.9

5.9 ± 0.4

7.3 ± 1.1

1

EuroSCORE

4.8 ± 4.6

4.0 ± 2.6

6.5 ± 7.1

SAPS II Score

28.3 ± 8.3

27.7 ± 8.7

29.9 ± 7.1

Type of surgery:
AKB/valve/multiple

23/22/21

16/17/14

7/5/7

Seoul National University Bundang Hospital, Pharmacy, Seongnam, Republic of Korea,
Seoul National University Bundang Hospital, Division of Pulmonary and Critical Care
Medicine, Department of Internal Medicine, Seongnam, Republic of Korea, 3Suwon
University, Department of Nursing Science, Gyeonggi-do, Republic of Korea
INTRODUCTION. Bioelectrical impedance analysis (BIA) is a quick, noninvasive method
of evaluating body compartments. Phase angle (PA), as a reflection of body cell mass, is
objectively determined from resistance and reactance measured by BIA.
OBJECTIVES. This study aimed to evaluate the clinical application of PA for the nutritional assessment of critically ill patients.
METHODS. We analyzed 89 adult patients admitted to a medical intensive care unit (ICU)
of a tertiary academic hospital from August 2012 to September 2013. PA values were
measured by direct segmental multi-frequency BIA. As traditional nutrition assessment
tools, body mass index (BMI), serum albumin levels, total lymphocyte counts, and our
hospital’s nutrition screening index (NSI) were also recorded. The correlations between the
results of BIA and other traditional parameters were analyzed.
RESULTS. PA was correlated with traditional nutritional parameters, including BMI
(r = 0.479), serum albumin (r = 0.347), and NSI score (r = 0.483). Patients with PA lower
than the median value (3.5) had significantly lower nutritional status, and suffered from
increased duration of mechanical ventilation (P = 0.039) and length of ICU stay (P = 0.041).
CONCLUSIONS. PA measured by BIA could be a potentially useful parameter for
nutritional assessment in critically ill patients.
REFERENCE(S). 1. McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts P,
Taylor B, Ochoa JB, Napolitano L, Cresci G, A.S.P.E.N. Board of Directors, American
College of Critical Care Medicine, Society of Critical Care Medicine (2009) Guidelines for
the provision and assessment of nutrition support therapy in the adult critically Ill patient:
Society of Critical Care Medicine (SCCM) and American Society for Parenteral and Enteral
Nutrition (A.S.P.E.N.). JPEN J Parenter Enteral Nutr 2009;33:277–316. 2. Jacobs DO. Use
of bioelectrical impedance analysis measurements in the clinical management of critical
illness. Am J Clin Nutr 1996; 64:498S–502S. 3. Kyle UG, Unger P, Dupertuis YM, Karsegard VL, Genton L, Pichard C. Body composition in 995 acutely ill or chronically ill
patients at hospital admission: a controlled population study. J Am Diet Assoc
2002;120:944–955. 4. Thibault R, Pichard C. The evaluation of body composition: a useful
tool for clinical practice. Ann Nutr Metab 2012;60:6–16. 5. Thibault R, Genton L, Pichard.
Body composition: why, when and for who? Clin Nutr 2012;31:435–447.
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EVALUATION OF BONE METABOLISM USING CTX AND P1NP MARKERS IN
CRITICALLY ILL PATIENTS
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INTRODUCTION. Prolonged ICU immobilization along with nutritional defects, vitamin
D deficiency and specific drug administration in critically ill patients may lead to
osteoporosis.
OBJECTIVES. The aim of the study was to evaluate the kinetic of two bone metabolism
markers including N-terminal propeptides of type I procollagen (P1NP) and b-CrossLaps
(CTx).
METHODS. We prospectively evaluated critically ill patients having at least 10 days of ICU
stay and up to 5 weeks of ICU stay. We collected demographics, laboratory data, APACHE II
score, SOFA score, length of stay (LOS), drug administration including heparin, phenytoin,
steroids, and transfusions. Blood was collected at baseline and on a weekly basis for P1NP
(normal values \75 ng/ml) and CTx (normal values \1 ng/ml) measurements.
RESULTS. We included 29 patients (19 men) of mean age 67.4 ± 2.3, mean APACHE II
23.2 ± 0.9, SOFA 10.1 ± 0.8, LOS 26.1 ± 4.1. Eleven patients were receiving low
molecular weight heparin and low dose hydrocortisone and only one phenytoin. Vitamin D
values were below normal values 5.5 ± 0.9; 6.7 ± 1.2; 7.6 ± 1.8; 6.4 ± 1.3; 8.4 ± 1.0;
5.7 ± 3.7 ng/ml respectively. Cortizol levels were 1,208 ± 103; 1,003 ± 97.5; 955 ± 128;
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INTRODUCTION. Incidence of diabetes mellitus and its acute and chronic complications
increases worldwide (1). Severe ketoacidosis require admission and care in ICU because of the
many metabolic derangements including acute kidney injury (2). However the characteristics
of the acute kidney injury (AKI) associated with ketoacidosis remain poorly studied.
OBJECTIVES. To describe characteristics of acute kidney injury associated to severe
diabetic ketoacidosis
METHODS. This is a retrospective study conducted in an ICU including all patients
admitted for diabetic ketoacidosis between 2003 and 2013. Clinical and laboratory data of
the first 24 h of hospitalization were collected for each patient. Treatments parameters
during this period were also collected. Acute kidney injury was evaluated according to the
RIFLE classification. Data are expressed as median and interquartile range. Comparisons
between groups were made by a Mann-Whitney test. A p \ 0.05 was considered significant.
RESULTS. Ninety-four patients were admitted for diabetic ketoacidosis during the study
period. Most of them were type 1 diabetes (87 %). Their main clinical and biological
characteristics are described in the Table 1. Three patients died of septic shock. According
to the RIFLE classification, 47 patients (50 %) presented AKI on admission, classified as
‘‘Risk’’, ‘‘Injury’’ or ‘‘Failure’’ in respectively 51, 27 and 21 %. Twelve hours after
admission, AKI was still present in 21 patients (26 %, n = 80) with similar proportions in
terms of RIFLE classes. After 24 h, 13 patients had acute kidney injury. Comparison of
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patients with and without acute kidney injury on admission found many differences
(Table 1). However there was no difference according to RIFLE classification. In multivariate analysis, age (OR = 1.081, 95 % CI [1.040–1.125]) and the first blood glucose
(OR = 1.104, 95 % CI = [1.049–1.162]) were associated to AKI on admission.
CONCLUSIONS. Acute kidney injury is common in ketoacidosis patients admitted in ICU.
According to the very good renal recovery in the majority of cases, it appears to be a
volume-responsive transient azotemia (3). The various parameters studied were not different
between RIFLE classes but this is probably due to the small size of the groups. Kidney
injury seems associated to age and importance of hyperglycemia.
REFERENCE(S). 1. Diabetes Res Clin Pract 2013;100:7–10 2. Diabetes Care 2009;32:
1335–43. 3. Clin J Am Soc Nephrol 2008;3:962–7
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INTRODUCTION. Diabetic ketoacidosis (DKA) is a life-threatening complication of diabetes which often requires admission to a critical care unit. Previous investigations have
identified factors that are associated with mortality in this population (1). Factors associated
with readmission to the intensive care unit (ICU) in DKA have not previously been examined.
OBJECTIVE. We aimed to assess the incidence of ICU readmission for primary DKA, and
determine the factors that are associated ICU readmission in these patients.
METHODS. We performed a retrospective cohort study of adult patients requiring ICU
admission from the Multiparameter Intelligent Monitoring in Intensive Care (MIMIC-II) database
(2). Patients were identified by ICD-9 codes and complete discharge summaries were reviewed to
confirm DKA as the primary indication for admission to ICU. The primary outcome was readmission to ICU within 1 year. Statistical analyses employed Chi square and Fisher’s exact tests.
RESULTS. There were 360 patients admitted to the ICU with an ICD-9 code of DKA. Review of
the discharge summaries from this group identified 179 patients with confirmed DKA at arrival to
ICU. The median age of the cohort was 43 years (IQR: 29–56) and 54 % were female. The median
simplified acute physiology score-I score was 11 (IQR: 8–14). A total of 31 (18 %) of patients were
re-admitted to ICU at least once and 8 (4 %) of these patients required greater than 1 re-admission
to ICU. Factors associated with re-admission to ICU included age[60 years (p = 0.002), female
gender (p = 0.03), a concurrent diagnosis of sepsis upon admission (p = 0.003), a baseline
hemoglobin\12 g/dL (p = 0.02), and an anion gap of[30 mEq/L (p \ 0.001).
CONCLUSION. The readmission rate to ICU within 1 year was high in this cohort of
patients with primary DKA. This rate is high compared to recent epidemiological assessments of readmission in all ICU patients (3). Factors including older age, female sex, and
the presence of significant comorbidity––including the sepsis syndrome––were associated
with ICU readmission.
REFERENCES. 1. Wright J et al. Br J Diabetes Vasc Dis 2009;9:278–282. 2. Saeed M
et al. Crit Care Med 2011;39:952–960. 3. Coppersmith et al. Critical Care Med
2012;40(4):1072–9.

[Figure 2]
CONCLUSIONS. Urinary creatinine excretion as a measure of muscle mass on ICUadmission showed a strong association with short-term and long-term mortality, stronger
than, and independent of renal function.
REFERENCE(S). 1. Finkielman JD, Gajic O, Afessa B (2004) Underweight is independently
associated with mortality in post-operative and non-operative patients admitted to the intensive
care unit: a retrospective study. BMC Emerg Med 4:3. 2. Heymsfield SB, McManus C, Stevens
V, Smith J (1982) Muscle mass: reliable indicator of protein-energy malnutrition severity and
outcome. Am J Clin Nutr 35(5 Suppl):1192–1199. 3. Heymsfield SB, Arteaga C, McManus C,
Smith J, Moffitt S (1983) Measurement of muscle mass in humans: validity of the 24-hour
urinary creatinine method. Am J Clin Nutr 37:478–494. 4. Ix JH, de Boer IH, Wassel CL,
Criqui MH, Shlipak MG, Whooley MA (2010) Urinary creatinine excretion rate and mortality
in persons with coronary artery disease: the Heart and Soul Study. Circulation 121:1295–1303.
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ACTING AS PROGNOSTIC FACTORS IN PATIENTS WITH INFLUENZA
A VIRUS PNEUMONIA
F. Valenzuela Sanchez1, B. Valenzuela Méndez2, J.F. Rodrı́guez Gutierrez3,
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INTRODUCTION. The immunity is an important factor in the evolution of the systemic
inflammatory response. The basal immune state can be decisive in the clinical presentation
of influenza A virus pneumonia.
OBJECTIVES. We study aspects of innate and acquired immunity in patients with severe
sepsis from pulmonary origin due to influenza A virus pneumonia.
METHODS. Prospective observational multicentre study. We recruited patients admitted to
the ICU from five different hospitals in Andalucia (Spain) with a diagnosis of severe sepsis
during a period of 24 months due to influenza A virus pneumonia. Epidemiological data,
number of leukocytes, neutrophils, lymphocytes and monocytes, as well as lymphocyte subpopulations, HLA-DR expression on CD14+ cells, immunoglobulin levels, biomarkers levels
(RCP, PCT, Proadrenomedullin) and iron metabolism parameters were collected at admission,
at 48 h, on the 5th day and at discharge. Data were compared with a control group (CG) of
patients with influenza A virus pneumonia with less severity who were not admitted to the ICU.
RESULTS. After implementation of the protocol 66 patients were included: 41 patients
suffered severe pneumonia caused by influenza A virus (IAvPN) and 25 patients were included
in the control group (CG) The mortality of IAvPN group was 29.26 % (12/41). The main
results are shown in the Table 1. The percentage of CD56+ was similar in both groups 9.4 vs
11.55 %; p = 0.3694), with significant difference between survivors and non-survivors
respectively (12 vs 5.75 %; p = 0.0416). The expression of HLA-DR at admission was 1,394
MFI in IAvPN and 5,293 MFI in CG (p = 0.0001). There was significant difference between
survivors and non-survivors respectively (2,144.5 MFI vs 993.5; p = 0.0247). Iron levels at
admission were 43.42 mcg/dl similar values in both groups. Ferritin levels at admission was
805 vs 238 ng/ml in the GC (p = 0.0001), with significant difference between survivors and
non-survivors respectively (2,747 ng/ml/371.6 ng/ml; p = 0.0022). The area under the curve
(AUC) (ROC curve) for severity prognostic (ICU admission) was 0.787 (p \ 0.0001) for
Ferritin levels and 0.838 (p \ 0.0001) for HLA-DR levels. The AUC-ROC for mortality
prognostic at admission was 0.855 (p = 0.0001) for Ferritin levels and 0.76 (p = 0.004) for
HLA-DR levels and 0.694 (p = 0.0249) for CD56 percentage. Patients with CD56+ percentage
less than 11.5 % (p = 0.047), Ferritin levels of 2,000 ng/ml and above or HLA-DR less than
1,078 MFI showed an increase in mortality (p \ 0.0001) in Kaplan–Meier survival curve. In
the multivariate analysis (Cox proportional-hazards regression), Ferritin levels on admission
were statistically significant predictive factor for mortality.
2
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INTRODUCTION. Muscle wasting adversely affects patient outcome1, but muscle mass is
difficult to quantify in the intensive care (ICU). Urinary creatinine excretion (UCE) reflects
muscle mass, but has not been studied in critically ill patients2–4.
OBJECTIVES. We evaluated the relation of baseline UCE with short and long-term outcome in patients admitted to our surgical ICU.
METHODS. UCE was routinely measured in all adult patients admitted during a 15 year
period. All UCE measurements performed within 3 days of ICU admission where evaluated
except those considered not reliable due to renal replacement therapy, oliguria or serum
creatinine levels [250 lmol/L. Estimated glomerular filtration (eGFR) and measured creatinine clearance (mCC) were also determined. Both in-hospital mortality and long-term
mortality were determined.
RESULTS. In 9,564 patients admitted during the study period, 2,710 patients with 5,545
UCE samples were included. In-hospital mortality was 12 % in these patients. Mean (SD)
UCE was 56 % higher in males compared to females. After multivariate analysis that
included creatinine and eGFR, only age, UCE and mCC were independently associated with
in-hospital mortality. The odds ratio for UCE was 1.50 (95 % CI 1.24–1.82; P \ 0.001) per
tertile and for mCC it was 1.31 (1.08–1.58; P = 0.01). For patients who were discharged
alive from the hospital, survival at 10 years was 78 % in the highest UCE tertile vs. 41 % in
the lowest UCE tertile (P \ 0.001).
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CONCLUSIONS. CD56+ percentage, HLA-DR levels and specially Ferritin levels at
admission help us to determine unfavorable evolution and the risk of mortality in patients
with influenza A virus pneumonia.

RESULTS. 146 patients, mostly males (N = 100; 68 %), mean age 64 ± 16 years-old,
with a mean SAPS2 of 53 ± 17 were included in 19ICUs between May and July 2013.
Majority required vasopressors (N = 117; 83 %) or invasive mechanical ventilation
(N = 116; 82 %). ICU mortality rate was 23 %. One-third of ICUs had a 24/24 visiting
hours policy (N = 6; 32 %). None ICU offered an internet access for patients or families but
16 % (N = 3) had their own website. 169 surrogates, mostly female (N = 119; 71 %),
mean age 51 ± 16 yo answered to the questionnaire. Half of them had at least a college
education (N = 82; 50 %). Less than half had received an information leaflet (N = 65;
41 %). Only 16 % (N = 27) had heard about ‘‘sepsis’’ previously. Majority were very
satisfied with ICU care (N = 108; 65 %) 0.58 % (N = 92) and 24 % (N = 38) presented
symptoms of mild or severe anxiety and depression. Most of surrogates found easy to get
medical information (N = 141; 85 %) and to understand provided medical information
(N = 136; 83 %) 0.46 % (N = 77) used internet for seeking health information on their
proxy. Main motivations were to learn more about sepsis and treatments and being able to
ask questions to physicians. Prior use of internet for seeking health information was associated with internet use during the hospitalization (OR = 20.7 [4.30–100.1]). Patient age
(OR = 0.76 [0.58–0.99]) and the use of renal replacement therapy (OR = 2.58 [1.06–6.26])
were associated with internet use. Surrogate age, education level, satisfaction with medical
information provided or presence of anxiety-depression symptoms were not associated with
internet use. The presence of a room dedicated to information, an information leaflet, an
ICUwebsite, a 24/24 visiting hours policy were not associated with internet use.
CONCLUSIONS. Nearly half of surrogates of critically ill septic patients used internet
during hospitalization for seeking health information. Their motivations were to learn more
about sepsis and treatments and being able to ask questions to physicians. Patient related
factors with internet use were young age and renal replacement therapy.
REFERENCE(S). Rubulotta CCM2008.
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IMMUNOGLOBULIN G CONCENTRATIONS AND OUTCOMES IN CRITICALLY
ILL ADULTS WITH SEPSIS: A SYSTEMATIC REVIEW
N. Culshaw1, B. Post1, R. Beale1, J. Spencer2, M. Singer3,4, M. Shankar-Hari1,2
[Figure 1: Comparison ROC curves]
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INTRODUCTION. Immunoglobulins are endogenous molecules with key roles in both
early innate and delayed adaptive immune responses. Observational studies in human sepsis
evaluating the association between subnormal IgG concentrations [Hypo-IgG] and mortality
have reported conflicting results.
OBJECTIVES. To evaluate the prevalence of Hypo-IgG and the relationship of Hypo-IgG
to ICU mortality in adult critically ill patients with sepsis.
METHODS. A systematic review was undertaken using methodology outlined in the
PRISMA statement [1]. Search terms included the following ‘mp’ terms, MESH headings
and ‘exploded’ combinations thereof-sepsis, septic shock, septicaemia, infection, immunoglobulin*, and free light chain, ‘humans’ and publications since 1992 limits were applied.
The OVID version of MEDLINE, EMBASE CLASSIC, EMBASE and Web of Science
were searched [to April week 13, 2013]. We also manually searched the reference lists and
related citations of included studies. Investigators [BP, NC] independently evaluated the
eligibility of studies; differences were resolved by consensus of three investigators [BP, NC,
MS-H]. To be included in the review, the study had to be a controlled trial or observational
study; enrol adult patients [C16 years] satisfying sepsis definitions in a critical care setting;
measure Ig; and report severity of illness or mortality. A modified STROBE checklist was
used to collect data [1]. The Newcastle-Ottawa scale [NOS] assessed observational study
quality [2].
RESULTS. Literature search identified 342 articles of which 7 met the inclusion criteria.
The definition of Hypo-IgG in sepsis was variable [4 observational studies, 2 randomised
controlled trials, 1 abstract]. The NOS identified significant variability in case representativeness in observational studies. The sample size, prevalence of Hypo-IgG on ICU
admission day, cohort mortality and mortality in patients with Hypo-IgG were variable and
are summarized in Figure 1. Hypo-IgG was reported in only four studies and varied between
31–61 %. There was no statistically significant difference in ICU mortality between patients
with normal IgG and in patients with Hypo-IgG [p = 0.85].

[Figure 2: Comparison ROC curves]
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‘‘REANET’’, INTERNET UTILIZATION AMONG SURROGATES OF
CRITICALLY ILL PATIENTS WITH SEPSIS
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INTRODUCTION. There is a poor public awareness of sepsisand the word ‘‘sepsis’’ is not
associated with the perception of a life-threatening condition in the general population (1).
Surveys suggest that majority of adults in developed countries checks internet to seek
medical information but it is not known if relatives of critically ill septic patients use
internet to seek health information.
OBJECTIVES. To describe the prevalence and internet use characteristics among surrogates of critically ill septic patients in French ICUs.
METHODS. This longitudinal prospective study was approved by the ethics committee of
the SRLF. Patients with community-acquired severe sepsis or septic shock, unable to participate in decision making and with at least one proxy identified as a decision making
surrogate, were selected. A questionnaire on internet use characteristics, satisfaction and
anxiety-depression was filled by surrogates.
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[Figure 1]
CONCLUSIONS. Hypo-IgG on the day of ICU admission is not associated with an
increased risk of death from sepsis. Analysis strategy and quality of included studies were
variable, thus necessitating individual patient meta-analysis to assess the true impact of
hypo-IgG.
REFERENCE(S). 1. von Elm E et al. PLoS Med 2007, 4:e296. 2. Wells GA et al. [http://
www.ohri.ca/programs/clinical_epidemiology/oxford.asp].
GRANT ACKNOWLEDGMENT. MSH, JS and MS acknowledge the support of the UK
NIHR Biomedical Research Centre schemes.
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PREDICTORS OF MORTALITY IN PATIENTS WITH SEVERE SECONDARY
PERITONITIS
R. Jiménez1, A. Ojados1, A. Ortı́n1, S. Rebollo1, L. Herrera1, L. Tárraga1, S. Moreno1,
M. Galindo1, A. Fernández1, M.M. Ortı́z2, J.M. Castillo1, M. Viqueira2, M.D. Rodrı́guez1,
J.M. Allegue1
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INTRODUCTION. Secondary peritonitis remains a frequent cause of multiorgan failure
and death. Factors associated with poor outcome in patients with severe secondary peritonitis are still not well established.
OBJECTIVES. To investigate baseline characteristics, comorbidities, clinical and surgical
issues, and microbiological and therapeutical aspects associated with mortality in patients
with severe secondary peritonitis.
METHODS. Retrospective and observational analysis of patients admitted with severe
secondary peritonitis. Data related with clinical, surgical, microbiological and therapeutic
considerations were collected and studied their possible association with hospital mortality.
Univariate analysis was made using t-test, Mann–Whitney test and Chi square. A multivariate analysis was made using significant variables obtained in univariate analysis in a
forward stepwise logistic regression model.
RESULTS. 111 patients were admitted to our Unit due to secondary peritonitis associated
severe sepsis/septic shock. Hospital mortality occurred in 36 patients (32.7 %) Non survivors were older (74.9 years (CI 95 % 72.2–77.6) vs 62.2 (59.3–65.1); p \ 0.001), had
higher APACHE II (24.7 (22.5–26.8) vs 16.9 (15.4–18.3); p \ 0.001), higher Mannheim
Peritonitis Index (29.7 (27.3–32.1) vs 26.4 (24.6–28.3); p \ 0.001) and higher Charlson
Index (2 (IQR 1–4.7) vs 2 (0–3); p 0.019) than survivors. Cardiac comorbidity were more
frequent in non-survivors (44.4 vs 12.2 %; p \ 0.001), with no differences in other kind of
comorbidities. Previous exposure to antibiotic was higher in non-survivors (75 vs 52.7 %,
p 0.02). No differences in the rate of postoperative peritonitis or anatomical origin of
peritonitis was observed, but reintervention was higher in non-survivors (38.9 vs 17.8 %,
p 0.017). Non-survivors presented higher proportion of septic shock (75 vs 52.7 %, p 0.02)
and renal failure (63.9 vs 28.4 %, p \ 0.001). ICU length of stay was longer in nonsurvivors (11.5 (IQR 5–22.5) vs 8 (4–14) days) but without statistical significance. By
contrast, hospital stay was shorter in non-survivors (13 (5.3–29.5) vs 27 (18.5–40.3) days,
p 0.001). Non-survivors showed more frequency or higher prolongation in: days of
mechanical ventilation (6 (IQR 3–15.5) vs 1.5 (0–6) days, p \ 0.001), use of parenteral
nutrition (86.1 vs 64.9 %, p 0.015), length of parenteral nutrition (13.5 (6–24.9) vs 8.5
(2–19.6) days, p 0.005). Non-survivors had less use of enteral nutrition (50 vs 74.3 %,
p 0.011). Type of microbiological isolation, empirical antimicrobial coverage, appropriateness of empiric treatment or de-escalation did not differ between survivors and nonsurvivors. In multivariate analysis, five variables were found to be independently associated
with mortality (Table 1).
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Age

OR 1.17

CI 95 % 1.06–1.30

p 0.002

APACHE II

OR 1.19

CI 95 % 1.02–1.40

p 0.028

Mannheim

OR 1.12

CI 95 % 1.01–1.26

p 0.044

Relaparotomy

OR 15.20

CI 95 % 2.04–113.12

p 0.008

Length of parenteral nutrition

OR 1.10

CI 95 % 1.03–1.17

p 0.004

[Table 1 Multivariate analysis]
CONCLUSIONS. In our patients with severe secondary peritonitis, higher age, higher
severity scores, need for relaparotomy and higher duration of parenteral nutrition, appears to
be associated with hospital mortality.

0536
DIFFERENCES IN SEPTIC SHOCK MANAGEMENT AND OUTCOMES
BETWEEN DIFFERENT EUROPEAN ICUS

[NE dosing and sedation index; NE dosing and SOFA]
Norepinephrine dose shown as median (interquartile range).
CONCLUSIONS. Marked variation existed between the ICUs in norepinephrine and
sedative use, despite generally similar SOFA scores. An association was seen between
increasing norepinephrine dose and hospital mortality. These findings warrant further
investigation.
REFERENCE(S). 1. Dellinger RP et al. Intensive Care Med. 2013;39:165–228.
2. Singer M. Lancet 2007;370:636–7.
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TRENDS IN INCIDENCE AND HOSPITAL OUTCOMES AMONG PATIENTS
WITH SEVERE SEPSIS IN CATALONIA DURING THE 2008–2012 PERIOD
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INTRODUCTION. Recent epidemiological studies using administrative hospital data have
reported trends of rising prevalence and declining hospital mortality rates associated with
severe sepsis.
OBJECTIVES. To determine the trends in incidence and outcome of severe sepsis in
Catalonia, Spain during the 2008–2012 period.
METHODS. Population-based observational study. A retrospective analysis was conducted
using discharge records during the 2008–2012 period from the Administrative Registry of
Minimum Basic dataset of Acute-care Hospitals (CMBD-HA), handled by the Catalan
Health Service (CatSalut) that includes 100 % of public and 90 % of private hospitals in
Catalonia (7,565,603 population). We defined severe sepsis as documented infection and
acute organ dysfunction using criteria based on the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM). We compared continuous data by
ANOVA and categorical data by Chi Square.
RESULTS. We identified 82,300 patients with severe sepsis among 4,761,726 acute-care
hospital discharges during the study period with an incidence of 182 cases/100,000 residents/year in Catalonia. The hospital incidence of severe sepsis has increased from 12,809
cases in 2008 (1.3 % of hospital admissions) to 20,228 cases in 2012 (2.1 %) (p \ 0.0001).
Mean age of cases increased from 69 to 73 years (p \ 0.0001) as the comorbidity of patients
estimated by the Charlson score (4.9–5.3, p \ 0.001).
Length of hospital stay decreased during the study period from 18.4 days to 15.3 days
(p \ 0.00001). We observed a reduction in the Hospital mortality in multivariate analysis
adjusted by all significant variables (gender, age group, comorbidities, ICU admission,
emergency admission, organ dysfunction, number of organ dysfunction, septic focus, bacteraemia) from 23.7 to 19.7 % (p \ 0.0001, OR: 0.772, 95 % CI 0.727–0.820).
CONCLUSIONS. We observed a 6 % increase in the incidence of severe sepsis every year
in Catalonia, for a mean incidence in the last 5 years of 182 cases/100,000 residents/year.
Despite the increase of age and comorbidities in septic patients, we observed a reduction of
mortality and length of stay of a 3.4 % every year.

S. Calcinaro1,2, R. Domizi1,2, C. Beilstein3, C. Boerma4, J.-D. Chiche5, A. D’Egidio6,
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INTRODUCTION. Norepinephrine (NE) is the first-line vasopressor recommended by
Surviving Sepsis for treating resistant hypotension in septic shock (1). While an increase in
BP may be crucial for organ perfusion, excessive catecholamines may have detrimental
effects (2) and could potentially impact upon survival. The amount of sedation may also
have an important effect on norepinephrine use.
OBJECTIVES. Assess the use of NE and sedation, and outcomes, in septic shock patients
managed in eight European ICUs.
METHODS. Data were retrospectively collected from the records of 711 consecutive septic
shock patients in eight European ICUs (in the Netherlands, UK, France and Italy). At 24 h
following initiation of NE, data collected included SOFA score, NE dose and a sedation
dose index (scoring 0–4 points for predefined dose ranges of each sedative and analgesic
drug being administered). 28-day, ICU and hospital mortality were also recorded.
RESULTS. Data from 706 patients (range 40–110 per ICU) were collected. Median 24 h
SOFA score ranged from 9–11 (except 1 outlier at 7). Hospital mortality ranged from
17–88 %. A significant correlation (p \ 0.001) was seen between norepinephrine dose at
24 h and (Fig 1) amount of sedation used at 24 h, and (Fig 2) mortality, but not with SOFA
score.
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RELATIONS BETWEEN STATIN USE AND DEATH IN GRAM-NEGATIVE AND
GRAM-POSITIVE BLOODSTREAM INFECTION: A PROSPECTIVE
OBSERVATIONAL STUDY
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INTRODUCTION. In several studies on patients with bloodstream infection (BSI), use of
statins has been associated with improved survival. Gram-positive and Gram-negative
bacteria alert the innate immune system in different ways. We therefore studied whether the
association between statin use and 90-day total mortality differed between Gram-positive
and Gram-negative BSI.
METHODS. We conducted a prospective observational cohort study of 1,409 adults with
BSI admitted to Levanger Hospital between January 1st, 2002, and December 31st, 2011.
Data on use of statin and other medication at admission, comorbidities, functional status,
treatment, and outcome were obtained from the patients’ hospital records. The association
between statin use and death was studied by multivariable logistic regression.
RESULTS. The association of statin use with 90-day mortality differed between Gramnegative and Gram-positive BSI (p value for interaction = 0.01). Among patients with
Gram-negative BSI, statin users had significantly lower 90-day total mortality (odds ratio
0.42, 95 % CI 0.23–0.74, p = 0.003). The association remained essentially unchanged after
statistical adjustment for sex, age, functional status before the infection, and underlying
diseases (adjusted odds ratio 0.35, 95 % CI 0.18–0.69, p = 0.003). A similar analysis of
patients with Gram-positive BSI showed no association of statin use with mortality (adjusted
odds ratio 1.09, 95 % CI 0.61–1.95, p = 0.77).
CONCLUSION. The present study suggests that statin use is associated with a lower
90-day total mortality in Gram-negative BSI, but not in Gram-positive BSI.

CONCLUSIONS. PCT has higher sepsis prediction accuracy. The three serum biomarkers
PLT, PCT, and CRP can be used to establish a predictive model of sepsis: log
(P) = 0.341–0.015 9 PLT (109/L) + 0.099 9 PCT (ng/mL) + 0.012 9 CRP (mg/L). The
predictive model can more reliably predict the occurrence of sepsis compared with a single
serum biomarker.
REFERENCE(S). 1. Chan T, Gu F. Early diagnosis of sepsis using serum biomarkers.
Expert Rev Mol Diagn 2011;5:487–496.
2. Zecca E, Barone G, Corsello M, Romagnoli C, Tiberi E, Tirone C et al. Reliability of two
different bedside assays for C-reactive protein in newborn infants. Clin Chem Lab Med
2009;9:1081–1084. 3. Lannergard A, Larsson A, Friman G, Ewald U. Human serum
amyloid A (SAA) and high sensitive C-reactive protein (hsCRP) in preterm newborn infants
with nosocomial infections. Acta Paediatr 2008;8:1061–1065. 4. Groselj-Grenc M, Ihan A,
Pavcnik-Arnol M, Kopitar AN, Gmeiner-Stopar T, Derganc M. Neutrophil and monocyte
CD64 indexes, lipopolysaccharide-binding protein, procalcitonin and C-reactive protein in
sepsis of critically ill neonates and children. Intensive Care Med 2009;11:1950–1958.
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OCCULT ADRENAL INSUFFICIENCY IN PATIENTS WITH SEPTIC SHOCK
AND THE PROGNOSTIC VALUE OF A SHORT CORTICOTROPHIN
STIMULATION TEST

0539
ASSOCIATION OF TIME TO RESOLUTION OF SEVERE SEPSIS AND
IN-HOSPITAL MORTALITY AMONG ADULT ICU PATIENTS

M. Arafa1, R. Soliman2, K. Hussein2, A. Elsherif2, I. Abdelatif1
Cairo University, Cairo, Egypt, 2Cairo University, Critical Care, Cairo, Egypt
INTRODUCTION. Corticosteroid insufficiency in acute illness can be difficult to discern
clinically. Occult adrenal insufficiency (i.e., Dmax B9 lg/dL) after corticotrophin may be
associated with a high mortality rate.(1, 2)
OBJECTIVES. TO undertake a prospective study to assess the factors associated with
mortality, with special interest in cortisol levels and its response to corticotrophin in patients
with septic shock.
METHODS. A total of 50 consecutive patients admitted in the adult intensive care unit of
the critical care department, Cairo University who met the clinical criteria for septic shock
were prospectively enrolled in the study. A low dose (1 lg) short corticotrophin stimulation
test was performed; blood samples were taken before the injection (T0) and 30 (T30) and 60
(T60) min afterward.
RESULTS. The prevalence of occult adrenal insufficiency was 74 %. The 28-day mortality
rate was 74 % and the median survival time was 5 days. The following variables remained
independently associated with death: APACHE III greater than 63.5 (P = 0.04), mean
arterial pressure of 66 mm Hg or less (P = 0.03), lactate level 4.7 or more (p value 0.01),
base deficit -9.0 or more (p = 0.03), GCS 13 or less(p value = 0.001), random baseline
cortisol (T0) greater than 28.5 lg/dL, and maximum variation after test (Dmax) of B7.5 lg/
dL (P \ 0.001).
CONCLUSION. A short corticotrophin test using low-dose corticotrophin has a good
prognostic value and can be helpful in identifying patients with septic shock at high-risk for
death. High basal cortisol levels and a low increase in cortisol on a corticotropin stimulation
test are predictors of a poor outcome in patients with septic shock.
REFERENCES. 1. Rothwell PM, Udwadia ZF, Lawler PG. Cortisol response to corticotropin and survival in septic shock. Lancet 1991;337:582–3. 2. Moran JL, Chapman MJ,
ÓFathartaigh MS, Peisach AR, Pannall PR, Leppard P, et al. Hypercortis olemia and
adrenocortical responsiveness at onset of septic shock. Intensive Care Med 1994;20:489–95.
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INTRODUCTION. Sepsis is an exaggerated immunologic response to infection that results
in end-organ dysfunction due to hypoperfusion. The ability to reverse the damaging effect of
hypoperfusion with fluid bolus distinguishes between mild and severe grades of sepsis.
Long-term outcomes following sepsis survival are known to be poor, though prognostic
factors relating to the incident sepsis episode have not been identified.
OBJECTIVES. Develop and test a definition for sepsis resolution to assess outcomes of
patients that recover from the initial hemodynamic instability of severe sepsis.
METHODS. This is a retrospective cohort study of adult patients with severe sepsis
(defined by the Surviving Sepsis Campaign guideline) admitted to the ICU. Patients with
cardiogenic or hemorrhagic shock and those whose care was withdrawn during sepsis
resuscitation were excluded from analysis.
Using an existing database of ICU patients, we extracted variables used to diagnose severe
sepsis (BP, lactate, vasopressor use), parameters related to Early Goal Directed Therapy
(fluid resuscitation, CVP, hematocrit, RBC transfusion, inotrope use), and outcomes of the
hospitalization (ICU length of stay (LOS), hospital LOS, disposition, and 90-day and 2-year
survival).
At present, we have only evaluated a subset of our data consisting of patients initially
diagnosed with severe sepsis based solely on lactate C4 mg/dL. We defined ‘‘lactate resolution’’ (LR) as reduction of lactate to B2.5 mg/dL in this group.
RESULTS. 684 patients from 2011–2013 were diagnosed with severe sepsis; complete data
was available for 670. Of these, 174 patients were identified to have initial lactate C4 mg/
dL. Among this subset, LR occurred in 129. The median duration of sepsis based on the LR
was 11.9 h (IQR 4.8–24.7). Of patients who experienced LR (vs no LR), 91.5 % (vs 60 %;
p \ 0.0001) survived to ICU discharge and 81.4 % (vs 53.3 %; p = 0.0006) survived to
hospital discharge.
In multivariate analysis, adjusting for age, gender, first day SOFA and 24-h APACHE III
scores, mortality of patients who met the definition of LR was lower than those who did not
with OR of 0.34 (CI = 0.14–0.80).
CONCLUSIONS. Our preliminary results suggest that our definition of LR may prove to be
an accurate marker of good prognosis in patients with severe sepsis. Further work will
include analysis of additional outcome measures and outcome stratification based on the
time to LR. We also plan to evaluate two other proposed markers of sepsis resolution–
discontinuation of vasopressor agents and resolution of hypotension. We hope to construct a
prognostic model based on these analyses.
REFERENCE(S). Marshall JC, et al. Outcome measures for clinical research in sepsis: a
report of the 2nd Cambridge Colloquium of the International Sepsis Forum. Crit Care Med
2005;33(8):1708–16. Dellinger RP, et al. Surviving sepsis campaign: international guidelines for management of severe sepsis and septic shock: 2012. Crit Care Med
2013;41(2):580–637.
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CONSTRUCTION AND ANALYSIS OF EARLY PREDICTION MODEL OF
SEPSIS: A RETROSPECTIVE CLINICAL STUDY
L. Tong1, H.E. Liu1, X.C. Tang1
1

The 1st Affiliated Hospital, Sun Yat-Sen University, Guangzhou, China
INTRODUCTION. Over 100 biomarkers related to sepsis have been reported in the literature[1], some of which have predictive value. Because sepsis is a complex syndrome with
a variety of manifestations, these biomarkers are often insufficient[2, 3, 4].
OBJECTIVES. This study was designed to analyze and compare the ability of eight biomarkers with their accuracy in an early prediction of sepsis.
METHODS. This was a retrospective clinical study. We collected data from the patients in
the Surgery Intensive Care Unit who had systemic inflammatory response syndrome but not
sepsis from March 2012 to March 2013. 131 cases were utilized. The levels of Procalcitonin,
C-reaction protein, Interleukin-6 Fibrinogen Lactate D-Dimer, Neutrophilic granulocyte
percentage, Platelet were recorded as well as the age, gender, primary diagnosis, vital signs,
microbiological culture results and the site of infection. We performed one-way analyses of
variance, receiver operating characteristic curve analysis, and logistic regression analysis to
determine the prediction accuracy of sepsis and to establish a predictive model.
RESULTS. According to the diagnostic criteria of sepsis, all patients were divided into
sepsis and non-sepsis groups. It is found that PCT had a higher sepsis prediction accuracy
compared with other biomarkers. The logistic regression model was used to build predictive
models. The final predictive model was: log (P) = 0.341–0.015 9 PLT (109/
L) + 0.099 9 PCT (ng/mL) + 0.012 9 CRP (mg/L). The area under the curve (AUC) of
the predictive model was 0.893, which was higher than the AUC of a single serum
biomarker.

0542
TIMING AND CAUSES OF DEATHS IN SEPTIC SHOCK
F. Daviaud1,2, D. Grimaldi3, A. Dechartres4, S. Bourcier1, G. Géri1,2, N. Marin1,
J. Charpentier1, J.-D. Chiche1,2, A. Cariou1,2, J.-P. Mira1,2, F. Pène1,2
1

Cochin Hospital, Medical ICU, Paris, France, 2Paris Descartes University, Paris, France,
Hopital Mignot, ICU, Versailles, France, 4Hopital Hotel Dieu, Centre d’Épidémiologie
Clinique, Paris, France
INTRODUCTION. Most observational and interventional studies about septic shock
commonly report a crude mortality rate that is not only related to the primary infection but
also to secondary complications or to underlying comorbidities. Furthermore, a number of
patients are likely to die after withholding or withdrawing life supports.
OBJECTIVE. The aim of this study was to determine the timing and the causes of death of
septic shock patients in the ICU.
METHODS. We conducted a retrospective monocenter study over a 5-year period
(2008–2013). All patients diagnosed for septic shock within the first 48 h of ICU admission
were included. Data were extracted from the computed medical file and checked manually
for every patient. Early and late deaths were defined as occurring within or after the early
72 h, respectively. The cause of death was determined from medical files by two independent physicians. Variables are presented as mean ± SD or median (IQR). We performed
univariate and multivariate logistic regression analysis to determine factors associated with
early death.
RESULTS. Over the study period, 544 patients out of a total of 9,002 admissions presented
with septic shock during the first 48 h. Mean age was 66 ± 15 years. A high proportion of
patients had underlying comorbidities: immunodepression (39.8 %), chronic respiratory
insufficiency (19 %), diabetes (18 %), and cirrhosis (12 %). Infection was healthcareassociated or nosocomial in 53 % of patients. The primary source of infection was the lung,
and it was documented in 67 % of patients. Admission SAPS 2 and SOFA scores were 66
(51; 85) and 13 (7; 22), respectively. ICU and hospital mortality rates were 37 and 45 %.
Deaths occurred during the first 72 h for 78 (38 %) patients, and later for 125 (62 %)
patients. Early deaths were mostly related to multiple organ failure related to the primary
infection (64 %) and to non-occlusive mesenteric ischemia (10 %). Causes of late deaths
were therapeutic limitations (36 %), non-occlusive mesenteric ischemia (21 %) and ICUacquired infections (15 %). In multivariate analysis adjusted with the extent of organ failures, factors associated with early death were age, diabetes, neutropenia, hypoprotidemia
and absence of microbiological documentation.
CONCLUSION. Septic shock is associated with a high rate of early mortality directly
related to the primary infection. However, the majority of deaths occurs later and is mainly
related to ICU-acquired complications. Our study provides a comprehensive assessment of
septic shock-related deaths in unselected patients and is likely to impact on the design of
future interventional trials or institution of preventive and therapeutic measures towards
ICU-acquired complications.
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SEPTIC SHOCK COMPLICATING INTENSIVE CARE UNIT-ACQUIRED
PNEUMONIA DRASTICALLY WORSENS PATIENT OUTCOMES AND SURVIVAL
M. Carbonara1,2, G. Li Bassi1, A. Gabarrus1, F. De Rosa2, M. Rinaudo1,
L. Fernandez-Barat1, M. Ferrer1, A. Torres1
1

Hospital Clı́nic, Pulmonary and Critical Care Medicine, Barcelona, Spain, 2University of
Milan, Anesthesia, Milan, Italy
INTRODUCTION. Intensive care unit-acquired pneumonia (ICU-AP) is one of the most
common iatrogenic nosocomial infections. Septic shock (SS) may complicate its course.
Further studies are needed to characterize ICU-AP patients who develop SS.
OBJECTIVES. To describe characteristics of ICU-AP patients with SS upon admission or
during the course of infection, and the impact on outcomes and survival.
METHODS. We prospectively analyzed ICU-AP patients from 6 ICUs in a tertiary university hospital. ICU-AP was diagnosed based on either clinical criteria or clinical
pulmonary infection score C6. Clinical, laboratory, radiologic and microbiologic data were
collected upon admission, and every other day, until hospital discharge or death. SS was
defined by a score C3 of the cardiovascular component of the Sequential Organ Assessment
Failure (SOFA) score. Clinical deterioration after 72 h of antibiotic therapy was considered
as treatment failure.
RESULTS. From January 2007 to August 2013, we recruited 394 patients with ICU-AP, of
whom 59.4 % had ventilator-associated pneumonia. 141 patients (35.8 %) developed SS, and
in 65.9 % of these cases SS arose upon ICU-AP diagnosis. Overall, baseline characteristics did
not differ between patients with or without SS, except for chronic hepatic disease (28.4 versus
15.4 %, respectively, p = 0.002). In multivariate analysis, endotracheal intubation, severe
leukocytosis upon diagnosis, and SOFA score at day 3 after diagnosis were predictors of SS
(OR 1.98, 1.45, 1.70, respectively, p \ 0.05). ICU-AP was microbiologically confirmed in
62.4 % of the cases. In SS patients, causative pathogens were commonly multi-drug resistant
(32.4 versus 22.5 %, p \ 0.05). Appropriate empiric therapy was administered in 76.5 and
84.3 % of the patients with or without SS, respectively (p = NS). Yet, treatment failure
occurred in 80.9 % of the SS patients versus 42.3 % without SS, p \ 0.05. Procalcitonin,
interleukin (IL)-6, IL-8 and tumor necrosis factor-a were higher in SS patients. SS patients
stayed longer in the ICU (27.2 versus 20.9 days, p \ 0.05), but ultimately hospital stay did not
vary between groups. Ventilator-free days, in patients with or without SS were 5 versus 15.3,
respectively (p \ 0.05). SS was associated with 3- or 2-fold higher ICU, 28-day and 90-day
mortality rates (59.6, 33.3 and 63.1 %, versus 16.2, 13.8 and 29.1 %, respectively, p \ 0.05).
In multivariate analysis of features associated with 90-day mortality during the course of the
infection, SS was the strongest predictor of worse survival (OR 2.2, p \ 0.05).
CONCLUSIONS. In a third of the patients with ICU-AP, SS complicates the course of
infection. This is associated with higher risk for treatment failure. SS results in a dramatic
worsening of outcomes and survival. Our findings indicate the need of novel therapeutic
strategies to optimize management of these patients.

0544
EFFECT OF EARLY INTERVENTION AND EARLY ICU ADMISSION ON ACUTE
INTRA-ABDOMINAL SEPSIS
K.B. Tang1
1

North District Hospital, ICU, Hong Kong, Hong Kong, China
INTRODUCTION. Intra-abdominal sepsis is one of the major causes of emergency
admission in intensive care unit, which associated with high mortality. Study on the effect of
early intervention and early ICU admission on prognosis was surprisingly lacking.
OBJECTIVES. Conduct study to determine if early intervention and early ICU admission
would improve survival and length of stay in patient with acute intra-abdominal sepsis
admitted to ICU.
METHODS. This is a retrospective case control study. All ICU patients (2007–2013)
presented with acute intra-abdominal sepsis and with intervention done were included.
Relationships of early intervention and early ICU admission vs late intervention and late
ICU admission on ICU and hospital mortality and length of stay were assessed. Demographic data such as age and sex, and prognostic indicator such as APACHE II score were
recorded to test their effect on hospital mortality and be controlled as confounders, using
multiple logistic regression models.
RESULTS. 439 patients presented with acute intra-abdominal sepsis were recruited, with
hospital mortality of 23.46 %. Survivors were younger (mean age 65.9 vs 74.6, p \ 0.0001),
have a lower APACHE II score (mean score 19.29 vs 30.47, p \ 0.0001), and with a nonsignificant trend towards shorter time from AED to ICU admission (mean time 47.5 vs 85.5 h,
p = 0.104). Patient with early ICU admission (\24 h after AED attendance) was associated
with a non-significance trend towards lower hospital length of stay (22.79 vs 28.25 days,
p = 0.109), but not for hospital mortality. Early intervention time was not shown to have any
different in terms of hospital outcome and length of stay. Multiple logistic regression shown
patient age (OR 1.034, 95 % CI 1.01–1.059, p \ 0.0001) and APACHE II score (OR 1.099,
95 % CI 1.008–1.199, p \ 0.0001) was significantly associated with hospital mortality, while
patient with ICU admission [12 h after AED attendance was significantly associated with
higher ICU mortality (OR 3.499, 95 % CI 1.277–9.589, p = 0.015).
CONCLUSIONS. For patient with acute intra-abdominal sepsis that required intervention,
Earlier ICU admission after AED presentation was associated with a trend towards lower
hospital length of stay and hospital mortality, and was associated with a lower ICU mortality. Better early resuscitation and early antibiotic could be the reason for such finding.
Further study with larger sample size will be required to examine this relationship.

METHODS. A retrospective chart review of all patients previously admitted to a community hospital ICU with a primary diagnosis of severe sepsis or septic shock over a period
of 18 months was performed. A total of 307 patients were identified. Of these, 43 patients
were excluded due to arrhythmias, history of pacemaker placement or missing EKG data.
Demographic and clinical variables (age, gender, EKG results and mortality) were
abstracted, and patients were divided into two groups based on QRS duration (C120 or
\120 ms). Categorical variables were analyzed using the Chi squared test. Statistical
analysis was performed using IBM SPSS v21.0.0.
RESULTS. Among our study sample of 264 patients, sepsis occurred most commonly in the
6th decade (mean age 67.4 ± 17.4 years), and was more common in females (51.9 %
females). Fifteen patients (5.7 %) had a prolonged QRS duration (C120 ms) of which 11
died, (mortality rate 73.3 %) versus 31.7 % mortality in the normal QRS group (\120 ms).
The overall ICU mortality rate for sepsis was 34.1 %. The association between prolonged
QRS and mortality in patients with a diagnosis of severe sepsis and septic shock was
statistically significant (p = 0.001).
CONCLUSIONS. This study suggests there is an association between prolonged QRS
interval and mortality in septic adults in the ICU setting. This is an inexpensive tool that
could be used by healthcare professionals in the ICU to predict the outcome of patients with
severe sepsis and septic shock. We recommend further studies be done to validate the use of
QRS duration as a sepsis prognosticator.
REFERENCE(S). Sharma AC. Sepsis induced myocardial dysfunction. Shock
2007;28:265–269. Mani Chopra, Avadhesh Sharma. Distinct cardio dynamic and molecular
characteristics during early and late stages of sepsis-induced myocardial dysfunction. Life
Sci 2007;8:306-316. Nirav Mehta, Ijaz Khan, Vipin Gupta, Ketan Jani, Ramesh Gowda.
Cardiac troponin I predicts myocardial dysfunction and adverse outcome in septic shock. Int
J Cardiol 2004;95:13-17
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THE ASSESSMENT OF END EXPIRATORY TRANSPULMONARY PRESSURE IN
ARDS PATIENTS
I. Algieri1, D. Chiumello1,2, A. Colombo1, G. Babini1, M. Brioni1, F. Crimella1, S. Luoni1
1

Università degli Studi di Milano, Dipartimento di Fisiopatologia Medico-Chirurgica e dei
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Dipartimento di Anestesia, Rianimazione (Intensiva e Subintensiva) e Terapia del Dolore,
Milano, Italy
INTRODUCTION. The optimal method for estimating transpulmonary pressure (i.e. the
fraction of the airway pressure transmitted to the lung) has not been established.
OBJECTIVES. To compare two methods for estimating transpulmonary pressure.
METHODS. In forty four patients with ARDS the end-expiratory transpulmonary pressure
was computed as the change in airway and esophageal pressure from PEEP to atmospheric
pressure (i.e. release derived) and as the difference of PEEP minus absolute esophageal
pressure (i.e. absolute derived). In addition a lung CT at 5 cmH2O of PEEP was performed
and analyzed with a dedicated software package. The elastance of respiratory system (Ers),
lung (El) and chest wall (Ecw) were computed.
RESULTS. The absolute esophageal pressure averaged 11.9 ± 4.1 cmH2O at atmospheric
pressure without any difference among the severity of ARDS. The mean absolute and release
derived transpulmonary pressure were -8.0 ± 3.8 and 3.9 ± 0.9 cmH2O at 5 cmH2O and 1.2 ± 3.2 and 10.6 ± 2.2 at 15 cmH2O of PEEP respectively. The absolute and release derived
transpulmonary pressure were not related (r2 = 0.07, P = 0.08, at 5 cmH2O of PEEP) and
(r2 = 0.10, P = 0.53, at 15 cmH2O of PEEP) (figure 1). Absolute esophageal pressure at
5 cmH2O was not significantly correlated with lung weight, lung recruitability, amount of not
aerated lung tissue, hypoxemia, chest wall elastance and gastric pressure
CONCLUSIONS. The release and absolute derived end expiratory transpulmonary pressure
are not related.

0545
QRS DURATION AS A PROGNOSTICATOR OF ICU SEPSIS MORTALITY
F. Rezai1, N. Junaid1, P. Prayag1, M. Hasnain1, M. Handler1, S. Sivan1, P.C. Yodice1,
N. Mistry1, K.G. Fless1
1

Saint Barnabas Medical Center, Livingston, United States
INTRODUCTION. Sepsis is defined as Systemic Inflammatory Response Syndrome
(SIRS) in the presence of infection, and carries high morbidity and mortality rates, particularly in the intensive care unit (ICU) setting. To date, a variety of biomarkers and sepsis
scoring systems have been employed in predicting sepsis prognosis, though studies on these
prognostic factors have largely yielded equivocal results. Prior studies have shown that
electrocardiogram (EKG) QRS complex prolongation is indicative of left ventricular (LV)
dysfunction. Given the high rate of LV dysfunction in septic adults admitted to the ICU, our
study sought to determine the prognostic value of QRS duration in this patient population.
OBJECTIVES. We hypothesized that a prolonged QRS duration (C120 ms) was predictive
of poor outcomes in ICU patients with severe sepsis and septic shock.

[Fig. 1]
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QUANTIFICATION OF INTRAPULMONARY SHUNT AFTER
LUNGTRANSPLANTATION. COMPARISON OF THE NON-INVASIVE ALPE
SYSTEM VS. THE CONVENTIONAL SWAN-GANZ-CATHETER
T. Hamp1, B.A. Tudor2, M. Wiegele1, C.G. Krenn1
1
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Management, Vienna, Austria, 2Medical University of Vienna, Vienna, Austria
INTRODUCTION. Lungtransplantation frequently causes disturbances in gas exchange
due to various pathological changes. Ischemia and reperfusion injury as well as surgical
manipulation can all result in an increase of intrapulmonary shunt and ventilation/perfusion
(V/Q) mismatch. These disturbances are usually treated by optimisation of PEEP and airway
pressures whilst avoiding further ventilator induced lung injury. Fluid therapy and hemodynamic support also play an important role. For adequate treatment decisions it is of utmost
importance to monitor and correctly distinguish and quantify intrapulmonary shunt and V/Q
mismatch. This can be done with the Swan-Ganz-Catheter but none invasive methods would
be preferable due to the potential complications of invasive monitoring. The ALPE system
(ALPE Integrated, Mermaid Care A/S, Sundby, Denmark) offers non-invasive quantification
of intrapulmonary shunt.1, 2 This is achieved by adapting settings of FiO2 and measuring the
resulting variations in pulseoximetry. The ALPE system constructs a FiO2/SpO2 curve
derived from these data and intra pulmonary shunt is calculated by a mathematical algorithm. Opposed to the Swan-Ganz-Catheter this can be done non-invasively.
OBJECTIVES. This study should evaluate whether values of intrapulmonary shunt obtained by
the ALPE system are reliable and comparable to those obtained by the Swan-Ganz-Catheter.
METHODS. In this pilot study we include adult patients after lung transplantation admitted
to our ICU without postoperative ECMO support. Measurement of intrapulmonary shunt
with the ALPE system and simultaneously with the routinely placed Swan-Ganz-Catheter
are performed daily after lungtransplantation until the Swan-Ganz-Catheter is removed.
RESULTS. Preliminary data of 24 measurements in 10 patients were performed yet. Mean
intrapulmonary shunt values obtained with the ALPE system are 9.4 % ± 10.7, and with the
Swan-Ganz-Catheter 9.5 % ± 5.9. Although mean values are similar, regression analysis
revealed no strong correlation between the measurements obtained with the Swan-Ganz-Catheter
and the ALPE system (R2 0.104, p = 0.13; intercept coefficience 3.907, p = 0.35; x-variable
coefficient 0.576, p = 0.13). Data are also presented in a Bland and Altman Plot (Figure 1).

airway plateau pressure of 45 cmH2O was 30.2 ± 3.7 cmH2O in HR group and 28.5 ± 3.4
cmH2O in LR group (p = 0.359) (fig 1). Mean El/Ers was 0.775 ± 0.082 in HR group and
0.732 ± 0.025 in LR group (p = 0.289).
CONCLUSIONS. These preliminary data show that there is not a significant statistical
difference in PL between high and low recruiters, suggesting that lung recruitability is not
related to end-inspiratory lung stretching for a given airway pressure.
REFERENCE(S). (1) Gattinoni et al. Eur Respir J 2003; 22: Suppl. 47, 15s-25s. (2)
Chiumello et al. Am J Respir Crit Care Med 2008; 178(4):346-55.

[Transpulmonary pressure in HR and LR groups]
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MONITORING OF VENTILATION BY EIT AT DIFFERENT END-EXPIRATORY
VOLUMES: A VALIDATION STUDY
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R. Marcolin2, A. Pesenti1,2
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[Figure 1]
CONCLUSIONS. Preliminary data shows no strong correlation of the intrapulmonary
shunt values obtained by the ALPE system as compared to the Swan-Ganz-Catheter.
REFERENCE(S). 1. Smith BW et al. Quantitative assessment of pulmonary shunt and
ventilation-perfusion mismatch without a blood sample. Conf Proc IEEE Eng Med Biol Soc
2007;2007:4255-8. 2. Rees S et al. Reproduction of inert gas and oxygenation data: a
comparison of the MIGET and a simple model of pulmonary gas exchange. Intensive Care
Med (2010) 36:2117-2124
GRANT ACKNOWLEDGMENT. This study was funded by the Medical University of
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ANALYSIS OF TRANSPULMONARY PRESSURE WITHIN TWO DIFFERENT
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INTRODUCTION. Transpulmonary pressure (PL) is the driving force acting on the lung
during mechanical ventilation and it can be used as a marker of lung stretching (1). However, at
similar airway pressures ARDS patients can have different PL, and the same ventilatory setting
can be either safe or harmful, depending on the characteristics of the patient.(2).
OBJECTIVES. To compare end-inspiratory transpulmonary pressure between high (HR)
and low recruiters (LR) ARDS patients.
METHODS. In 15 ARDS patients, respiratory mechanics parameters (i.e. esophageal
pressure, airway pressure, tidal volume) were recorded during pressure controlled ventilation with PEEP 5 cmH2O and end-inspiratory pressure 45 cmH2O (recruitment maneuver).
The elastance of respiratory system (Ers) and lung (El) were computed. End-inspiratory PL
was computed as (Airway pressure end-inspiration) * (El/Ers) (2). Then, patients underwent
a whole-lung CT scan at PEEP 5 cmH2O end-expiration and at airway plateau pressure
45 cmH2O end-inspiration. Quantitative analysis of CT data was performed and recruitability was defined as the fraction of lung parenchyma that regains inflation going from
5 cmH2O end-expiration to 45 cmH2O end-inspiration. Patients were classified as high
recruiters (HR group) and low recruiters (LR group) according to median lung recruitability
(15.4 % of lung parenchyma [IQ range 11.3-28.5 %]).
RESULTS. In HR group and in LR group median recruitability was 27.6 % [17.9 to
36.8 %] and 10.9 % [9.3 to 14.2 %] respectively (p \ 0.001). Mean end-inspiratory PL at

University of Milan Bicocca, Department of Health Sciences, Monza, Italy, 2San Gerardo
Hospital, Monza, Italy, 3University of Foggia, Foggia, Italy
INTRODUCTION. Electrical Impedance Tomography (EIT) is a non-invasive bedside
technique able to track global and regional changes in lung aeration. Previous studies
described that, within the same patient, changes in lung volumes caused by tidal ventilation
(VtmL) are tightly correlated with tidal impedance variation (VtEIT). Moreover, changes in
end-expiratory lung impedance multiplied by the VtmL/VtEIT ratio (DEELVEIT) presented a
strong linear correlation with changes in end-expiratory lung volume (DEELV) measured by
nitrogen washin/washout technique.
OBJECTIVES. Aim of this study was to verify if, in intubated patients undergoing controlled mechanical ventilation, the VtmL/VtEIT ratio remains constant at two different EELV.
METHODS. We enrolled 19 critically ill patients undergoing volume-controlled mechanical
ventilation, sedated, paralyzed and with PaO2/FiO2 B 300 at PEEP C 5 cmH2O. Tidal volume
was set at & 6 mL/kg and the respiratory rate to obtain eucapnia, while the attending physician
set PEEP based on oxygenation. We connected the EIT monitor (Pulmovista500, Dräger
Medical GmbH, Germany) by a dedicated belt placed on the 5th-6th intercostal space and
randomly applied two PEEP levels (clinical and clinical + 5 cmH2O) for 20 min each. At each
PEEP level, we measured: different respiratory parameters and VtmL from the flow sensor of the
ventilator, VtEIT from EIT, DEELV by Helium dilution technique (DEELVHe) and DEELVEIT.
RESULTS. Clinical PEEP was 7 ± 2 cmH2O. At higher PEEP (12 ± 2 cmH2O, p \ 0.001),
DEELVHe and DEELVEIT increased and they didn’t differ (491 ± 198 mL vs. 475 ± 188 mL,
p = 0.47). We disclosed tight correlation between DEELVHe and DEELVEIT (R2 = 0.789,
p \ 0.001). PEEP change didn’t affect VtmL (432 ± 84 mL vs. 432 ± 85 mL, p = 0.85),
while VtEIT slightly decreased 2648 ± 918 a.u. vs. 2561 ± 898, p \ 0.05). Thus, the ratio
between VtmL and VtEIT slightly varied between the two PEEP levels (0.18 ± 0.07 mL/a.u. vs.
0.19 ± 0.07 mL/a.u., p \ 0.05). Nonetheless, the correlation between patient’s VtmL/VtEIT
ratios at the two PEEP levels was close to identity (Figure 1). The ratio [(VtmL/VtEIT at lower
PEEP)/(VtmL/VtEIT at higher PEEP)] was 0.97 ± 0.05 (Figure 2 shows the Bland and Altman
plot of the VtmL/VtEIT ratios at two PEEP levels).
CONCLUSIONS. When EELV changes, EIT still represents a valid non-invasive bedside
imaging tool to monitor changes over time of ventilation, with approximation around 3 %.
These findings might be particularly relevant to monitor relative changes of minute ventilation over time in non-intubated patients by EIT at different lung volumes.
REFERENCE(S). Mauri T. et al. Crit Care Med 2013.
GRANT ACKNOWLEDGMENT. MIUR, Drager unrestricted grant.
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registered in supine position at the beginning of the trial. Of note, PEEP of 15 cmH2O
reduced the shunt fraction to a value comparable to those obtained in prone position.
CONCLUSIONS. Prone position was associated with improvement of Cst,rs and shunt that
partially remains even after re-supination. By using PEEP of 15 cmH2O, returning to supine
position was associated to a worsening of Cst,rs but amelioration of shunt.
REFERENCE(S). 1. ARDS Definition Task force et al. JAMA 2012;307:2526-2533. 2.
Mentzelopoulos SD et al. Eur Respir J 2005;25:534-544. 3. Guérin C et al. N Engl J Med
2013;368:2159-2168. 4. Gattinoni L et al. N Engl J Med 2006;354:1775-1786. 5. Pelosi P
et al. Am J Respir Crit Care Med 1998;157:387-393. 6. Gattinoni L et al. Anesthesiology
1991;74:15-23. 7. Rees SE et al. J Clin Monit Comput 2002;17:43-52.
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PROGNOSTIC VALUE OF CHANGES OF OXYGENATION INDEX, PCO2 AND
MECHANICAL PROPERTIES OF THE LUNG FOR THE COURSE OF ACUTE
RESPIRATORY FAILURE
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ASSISTED VENTILATION IN ARDS PATIENTS: LUNG-DISTENDING
PRESSURE AND PATIENT-VENTILATOR INTERACTION
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INTRODUCTION. In patients with acute respiratory distress syndrome (ARDS),
mechanical ventilation with limited inspiratory pressure and low tidal volume has been
shown to reduce morbidity and mortality. Assisted ventilation has physiological benefits
over controlled ventilation in these patients. Therefore, higher ‘patient control’ of ventilator
assist may be preferable in ARDS patients. However, assisted modes may also increase the
risk of excessive tidal volume and lung-distending pressure.
OBJECTIVES. To quantify how differences in freedom to control the ventilator, affect
tidal volume, lung-distending pressures, breathing pattern variability, and patient ventilatorinteraction in ARDS patients.
METHODS. Twelve ARDS patients were ventilated in randomized order with assist pressure
control ventilation (PCV), pressure support ventilation (PSV) and neurally adjusted ventilatory
assist (NAVA). Transpulmonary pressure, tidal volume and diaphragm electrical activity were
recorded. Patient-ventilator interaction was determined with a new automated index (NeuroSync index), that calculates timing errors between airway pressure and EAdi. Respiratory
variability was assessed using the coefficient of variation of recorded parameters.
RESULTS. Transpulmonary pressure was different between ventilator modes (27.1 ± 1.1,
28.2 ± 1.2, and 26.9 ± 1.2 cmH2O for PCV, PSV, and NAVA; P \ 0.01). Tidal volume
was not significantly different between modes (6.6 [5.7-7.0], 6.4 [5.8-7.0] and 6.0 [5.6-7.3]
ml/kg for PCV, PSV, and NAVA), but its coefficient of variation was higher with NAVA
(8.0 [6.4-10.0], 7.1 [5.9-9.0], and 17.0 [12.0-36.1] % for PCV, PSV, and NAVA;
P \ 0.001). Patient-ventilator interaction improved with NAVA (6 [5-8] % error) compared
to PCV (29 [14-52] % error) and PSV (12 [9-27] % error); P \ 0.0001.
CONCLUSIONS. Increasing freedom to control the ventilator is feasible in selected
patients with ARDS, without increasing tidal volume and lung-distending pressure. In
addition, neural control of ventilation improves patient-ventilator interaction and preserves
respiratory variability.

Universitätsklinikum Schleswig–Holstein-Campus Lübeck, Surgery - Intensive Care Unit,
Lübeck, Germany
INTRODUCTION. Prone position ventilation (PPV) can improve gas exchange in acute
respiratory failure (ARF) by recruiting alveoli situated in dorsal dependent regions of the
lung and by alteration of ventilation/perfusion ratio. Its effectiveness can be demonstrated at
the bedside by an improvement of oxygenation index and compliance of the lung as well as
a decrease of pCO2.
OBJECTIVES. The aim of our study is to analyse the effects of PPV on oxygenation index,
compliance and pCO2 in the course of ARF after its initiation.
METHODS. We studied n = 110 consecutive patients with ARF according to the Berlin
definition of acute respiratory distress syndrome (ARDS) at a mean age of 63 ± 13 years
[± SD] in a clinical follow-up design at a surgical ICU in a university hospital over a period
of 41 month. All patients were ventilated intermittent in supine (SP) and in prone position
(PP: 135 left/right-side-position) for at least six hours per day for supportive treatment of
ARF. The measure was performed by trained employees of the ICU. Responder and nonresponder each after a time interval of 8, 16, 24, 48 or 72 h after starting PPV were defined
by an improvement of pO2 [ 20 mmHg, a decrease of pCO2 [ 1 mmHg or significant
improvement of dynamic compliance (Cdyn) in each time interval. Data collection included
apart from baseline characteristics individual PaO2/FiO2, pCO2 and Cdyn.
RESULTS. PPV was well tolerated in all n = 110 patients, no relevant complications were
noted. It was initiated 5,4 days [mean; min 1, max 31] after ICU admission and applied
4,6 ± 3,5 times to each patient with a duration of 9,5 ± 1,3 h [mean ± SE]. Mean ICU stay
was 33,3 days, ICU scoring showed a TISS 10 at 539,5 ± 89,8 and SAPS II at 1200 ± 38,9
[mean ± SEM]. PPV lead within the first 8 h to a significant increase of PaO2/FiO2-Ratio
(SP 191,6 ± 52,7 vs. PP 254,0 ± 68,0), and neither to a significant decrease of pCO2 (SP
43,3 ± 5,74 vs. 45,5 ± 6,2 mmHg) nor Cdyn (SP 0,035 ± 0,01 vs. 0,032 ± 0,01
[mean ± SD]). N = 89 patients survived their ARF, n = 21 died. The responder/nonresponder ratio in the time interval of 8, 16, 24, 48 und 72 h yielded for PaO2/FiO2 77/33;
68/42; 74/36; 78/32; 70/38, for pCO2 40/70; 49/61; 46/64; 39/71; 41/65 and for Cdyn 41/65;
51/55; 58/52; 64/46; 66/42.
CONCLUSIONS. The use of PPV in surgical patients with ARF is safe without relevant
complications if applied by trained employees. The low mortality rate of our patients
correlates with data of current literature. Our data show that the extent of improvement at
bedside is displayed rather better by PaO2/FiO2-Ratio than by pCO2 or Cdyn.
REFERENCE(S). [1] Gattinoni,L, Vagginelli, F, Carlesso, E, et al. Decrease in PaCO2
with prone position is predictive of improved outcome in acute respiratory distress syndrome. Crit Care Med. 31, 2727-2733 (2003). [2] Guerin, C, Reignier, J, Richard, JC, et al.
Prone Positioning in Severe Acute Respiratory Distress Syndrome. N Engl J Med 368 (23),
2159-68 (2013)
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CATHETER MOUNTED CAPNOMETRY IMPROVES THE ESTIMATION OF
ETCO2 DURING INFLOW OF SECRETION INTO TRACHEAL TUBE
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W. Kim1, H. Kang1, H.J. Choi1, J. Oh1, B. Kang1, Y. Cho1, T. Lim1

GAS EXCHANGE AND LUNG FUNCTION IN SEVERE ARDS PATIENTS
NEEDING PRONE POSITION
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G. Zani , S. Spadaro , A. Gioia , M. Polese , C. Carrieri , E. Marangoni , R. Ragazzi ,
S. Zardi1, M.V. Colamussi1, A. Romanello1, V. Alvisi1, C.A. Volta1
1

University of Ferrara, Anesthesia and Intensive Care, Department of Morphology, Surgery
and Experimental Medicine, Ferrara, Italy
INTRODUCTION. In ARDS patients the primary causes of abnormal gas exchange are
pulmonary shunt and low V/Q. Previous studies have reported an improvement in oxygenation in patients with ARDS when placed in prone position. This amelioration might
suggest a better ventilation/perfusion mismatching since re-expansion of non aerated
compartment is usually associated with increased oxygenation. However, shunt and low
V/Q investigation is difficult and cumbersome in clinical practice as it requires invasive
methods. Recently it has been proposed a non invasive instrument (Automatic Lung
Parameter Estimator - ALPE) to estimate O2-loss and shunt, using step changes in inspired
oxygen fraction.
OBJECTIVES. The aim of this study was to investigate changes in respiratory mechanics,
shunt and gas exchange in severe ARDS patients while lying supine or prone.
METHODS. We prospectively studied patients with severe ARDS requiring prone position
and admitted to our ICU from October 2013 till March 2014. We evaluated the following
variables: static compliance (Cst,rs), pulmonary shunt and gas exchange at four PEEP levels
(0, 5, 10, 15 cmH2O). These levels were randomly applied: while patients were in supine
position (S1); 30 min (P1) and 24 h (P2) after patients were placed in prone position;
30 min after patients returned to supine position (S2). Measurements were made 30 min
after each step of the study.
RESULTS. 7 patients with severe ARDS were enrolled (mean SAPS II score was 43 ± 11).
Patients were pronated on average 4.3 ± 0.5 days after ICU admission and remained in this
position 33 ± 12 h on average. Prone position was associated to: 1) better Cst,rs at ZEEP
and till PEEP of 10 cmH2O. At PEEP of 15 cmH2O, Cst,rs decreased both in supine and
prone position; 2) lower shunt at each level of PEEP. The lower shunt was obtained in prone
position at PEEP of 15 cmH2O, value responsible of a sharp decrease of Cst,rs; 3) further
amelioration of Cst,rs and shunt after 24 h of prone position. Returning to supine position
was associated with a worsening of Cst,rs and shunt, although to better values than those

College fo Medicine, Hanyang University, Department of Emergency Medicine, Seoul,
Korea, Republic of
INTRODUCTION. Capnometer has been widely used to aid in the proper placement of
tracheal tube and monitor ventilation. But, Capnometer can malfunction under the conditions such as pulmonary edema and hemorrhage due to the vulnerability for water.
OBJECTIVES. We hypothesized that the use of catheter mount will reduce the malfunction
of capnometers during inflow of secretion into tracheal tube.
METHODS. We performed a prospective, randomized crossover study of 25 healthy adults
using mainstream capnometers and microstream capnographs. Primary endpoints were the
malfunction rate and the cumulative survival rates of capnometer whether or not to use
catheter mount under the conditions of water.
RESULTS. The median malfunction rates of capnometers significantly decreased in catheter mount using group under the conditions of water 5 ml (100 vs 70 in mainstream
capnometer, p = 0.001; 100 vs 43.3 in microstream capnograph, p \ 0.001). Under the
conditions of water 10 ml, the malfunction rate of capnometers was also decreased when
catheter mount was applied to microstream capnometer (100 vs 40, p = 0.001) and not
reduced in mainstream capnometer (90 vs 90, p = 0.08). The cumulative survival rates of
capnometers were significantly higher when using catheter mount under the conditions of
water regardless of capnometer type (Mainstream in water 5 ml, p \ 0.001; Microstream in
water 5 ml, p \ 0.001; Mainstream in water 10 ml, p = 0.001; Microstream in water 10 ml,
p \ 0.001).
CONCLUSIONS. The use of catheter mount might reduce the malfunction of capnometer
during inflow of secretion into tracheal tube.
REFERENCE(S). 1. Ortega R, Connor C, Kim S, Djang R, Patel K. Monitoring ventilation
with capnography. The New England journal of medicine. Nov 8 2012;367(19):e27. 2.
Lindstrom V, Svensen CH, Meissl P, Tureson B, Castren M. End-tidal carbon dioxide
monitoring during bag valve ventilation: the use of a new portable device. Scandinavian
journal of trauma, resuscitation and emergency medicine. 2010;18:49. 3. Pekdemir M, Cinar
O, Yilmaz S, Yaka E, Yuksel M. Disparity between mainstream and sidestream end-tidal
carbon dioxide values and arterial carbon dioxide levels. Respiratory care. Jul
2013;58(7):1152-1156. 4. Sum Ping ST, Mehta MP, Symreng T. Accuracy of the FEF CO2
detector in the assessment of endotracheal tube placement. Anesthesia and analgesia. Mar
1992;74(3):415-419.
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EVALUATION OF VARIABLES AFFECTING THE EVOLUTION OF ARDS
ACCORDING TO THE BERLIN DEFINITION
S. Spadaro1, G. Zani1, A. Fogagnolo1, F. Tartari1, V. Carpanese1, C. De Fazio1,
S. Bertacchini1, C.A. Volta1
1

University of Ferrara, Anesthesia and Intensive Care, Department of Morphology, Surgery
and Experimental Medicine, Ferrara, Italy
INTRODUCTION. The Berlin definition (BD) of ARDS has various advantages, one of the
most interesting being the ability to divide patients in three groups, based on the severity of
the disease. From the clinical point of view, patients can improve to a less severe ARDS, can
remain stable or can worsen their severity class. Hence the BD should allow clinician to
better evaluate the progression of the disease.
OBJECTIVES. Our primary objective was to identify which are the determinants of
clinical progression of ARDS and their relationship with prognosis.
METHODS. We performed a retrospective analysis on patients admitted to our Intensive
Care Unit in 2013 with a diagnosis of ARDS based on BD. Patients were classified as having
mild, moderate and severe ARDS. We considered the progression of ARDS in several days
from baseline and the clinical characteristics of patients, respiratory variables and ventilator
setting were daily recorded.
RESULTS. We included 43 ARDS patients, 13 in the group mild, 24 in the group moderate
and 6 in the group severe. No differences were found for demographic characteristics, SAPS
II and SOFA score. During ICU stay, 16 patients (37 %) developed a worst ARDS, 8 (19 %)
remained stable and 19 (44 %) improved their ARDS. Multivariate analysis indicates that
the worsening of the disease and the ICU mortality were statistically related to the PEEP
level (p \ 0.001). Patients experiencing a worsening of their ARDS were ventilated with an
average PEEP of 6.6 ± 2.2 cmH2O; patients who remained in the same group had an
average PEEP of 8.9 ± 1.1 cmH2O, while patients who improved to a less severe ARDS
were treated with an average PEEP of 10.2 ± 2.2 cmH2O (p \ 0.001).
CONCLUSIONS. Since low level of PEEP can be responsible of worsening of ARDS, our
data seems to suggest that at least 10 cmH2O of PEEP should be used even in patients with
mild ARDS.
REFERENCE(S). 1. ARDS Definition Task force et al. JAMA 2012;307:2526-2533. 2.
Ferguson ND et al. Intensive Care Medicine 2012;38:1573-1582. 3. Camporota L et al.
Minerva Anestesiologica 2012;78:1162-1166. 4. Gattinoni L et al. JAMA 2008;299:691-693.
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FLOW CHARACTERISTICS AND TIDAL VOLUME DISTRIBUTION
P. Somhorst1,2, M.S. van Mourik1,2, R. de Vries1,2, P. Blankman1, D. Gommers1
1

Erasmus MC, Adult Intensive Care, Rotterdam, Netherlands, 2University of Twente,
Institute of Technical Medicine, Enschede, Netherlands
INTRODUCTION. Electrical impedance tomography (EIT) has proven to be a useful tool
in visualizing the distribution of tidal volume. Previously studies have shown differences in
tidal volume distribution when comparing different ventilatory modes and pressure levels.
We hypothesized that ventilation distribution is also influenced by flow characteristics like
peak flow and flow rise time.
OBJECTIVES. To elucidate the flow characteristics and resulting tidal volume distribution
in patients ventilated with neurally adjusted ventilatory assist (NAVA) or pressure support
ventilation (PSV) at three different assist levels.
METHODS. Flow curve characteristics of twelve ICU patients with mild ARDS were
recorded during different ventilatory modes. Electrical activity of the diaphragm (EAdi),
pressure, flow and EIT were recorded simultaneously. Inspiratory flow curves were categorized into accelerating flow (AcF) or decelerating flow. The latter was divided into three
grades of slope steepness between peak flow and cut-off (DcF1, DcF2 and DcF3; DcF3 has
the steepest slope). Ventilatory parameters, EAdi signal amplitude, tidal volume and EIT
images were compared between the four categories.
RESULTS. For each of the four flow curve categories, sixty flow curves were analyzed. AcF
occurred mainly during NAVA ventilation and PSV with low assist level (5 cmH20). DcF1,
DcF2 and DcF3 occurred mainly during PSV with low assist level (5 cmH20), intermediate
assist level (10 cmH20) and high assist level (15 cmH20) respectively. The peak flow was
higher during breaths categorized as DcF2 and DcF3, but did not differ between AcF and DcF1.
The time to peak flow was significantly longer during AcF compared to DcF1, DcF2 and DcF3,
and longer in DcF1 compared to DcF2 and DcF3. EAdi amplitude was similar in DcF1 and
AcF, but was lower in DcF2 and DcF3. EIT showed more dependent ventilation during AcF
and DcF1 compared to DcF2, whereas there was more non-dependent ventilation during DcF3.
CONCLUSIONS. Both accelerating and decelerating flow with a low peak flow promote
dependent ventilation while decelerating flow with high peak flow promotes non-dependent
ventilation. The peak flow and flow rise time might be useful to titrate ventilator settings for
improving dependent lung ventilation.

0557
INFLUENCE OF TIDAL VOLUME ON VENTILATION INHOMOGENEITY
ASSESSED BY ELECTRICAL IMPEDANCE TOMOGRAPHY AT DIFFERENT
PEEP LEVELS
T. Becher1, G. Zick1, D. Bläser2, T. Meinel2, N. Weiler2, I. Frerichs1
1

University Medical Center Schleswig–Holstein, Campus Kiel, Anesthesiology and
Intensive Care Medicine, Kiel, Germany, 2University Medical Center Schleswig–Holstein,
Campus Kiel, Kiel, Germany
INTRODUCTION. The global inhomogeneity (GI) index is a global parameter of ventilation inhomogeneity that can be calculated from images of tidal ventilation distribution
obtained by electrical impedance tomography (EIT) [1]. It has been suggested that the GI
index may be useful for individual adjustment of positive end-expiratory pressure (PEEP)
and for guidance of ventilator therapy [2]. However, the influence of tidal volume (VT) on
the GI index has not been evaluated.
OBJECTIVES. To assess the influence of VT on the GI index values at high and low levels
of PEEP.
METHODS. We retrospectively analyzed EIT data from 5 patients with acute respiratory
distress syndrome who were ventilated with a VT of 6 and 10 ml per kg predicted body
weight (VT6, VT10) at a high and a low level of PEEP (PEEPhigh, PEEPlow). PEEPhigh and
PEEPlow were set 2 cmH2O above and 5 cmH2O below the lower inflection point of a quasistatic pressure volume loop, respectively. The patient characteristics and detailed study
procedure are described in Ref. [3]. The GI index was calculated as described in [1] from the
lung region of interest (ROI). The lung ROI was defined by a threshold value of 20 % of the

maximum tidal impedance change. The mean values of the GI index at the high and low VT
were compared using a paired two-sided t-test.
RESULTS. The lower inflection point was identified at 8 ± 1 (mean ± SD) cmH2O, resulting
in a PEEPhigh of 10 ± 1 and a PEEPlow of 3 ± 1 cmH2O. At PEEPhigh, we found a weak trend
towards a higher GI index with VT6 when compared to VT10 (0.61 ± 0.05 with VT6 vs
0.56 ± 0.07 with VT10, p = 0.22). At PEEPlow, we found a significantly higher GI index with
VT6 compared to VT10 (0.78 ± 0.07 with VT6 vs 0.70 ± 0.06 with VT10, p = 0.02).
CONCLUSIONS. Higher tidal volumes may lead to lower levels of the GI index, especially
at low PEEP settings. This should be taken into account when attempting to minimize the GI
index for individual PEEP titration.
REFERENCE(S). [1] Zhao et al. 2009, Intensive Care Med, 35, 1900-6. [2] Zhao et al.
2010, Crit Care, 14, R8. [3] Zick et al. 2013, PlosOne, 8, e72675

0558
IMPACT OF PERI-OPERATIVE EVENTS ON EARLY MORTALITY AFTER
LUNG TRANSPLANTATION
S. Abbas1, P. Piednoir1, M. Desmard1, P. Montravers1
1

AP-HP, Hopital Bichat, Surgical Intensive Care Unit, Paris, France
INTRODUCTION. Lung transplantation (LT) is subject to a high morbidity and mortality
especially in perioperative period. The occurrence of some early intraoperative and postoperative events could impact on mortality especially during the first 30 postoperative days.
OBJECTIVES. We wanted to describe these events and assessed their impact on the shortterm prognosis of transplant patients.
METHODS. Single center retrospective analysis of 173 consecutive LT Between 2006 and
2011. The main objective of this study is to assess the impact on mortality during the
30 days post- transplant occurred: - Intraoperatively: a significant hemodynamic instability
defined by a volume expansion than 2500 ml or high dose catecholamines (greater than
2.5 mg/h or associated with dobutamine or noradrenaline adrenaline), hypoxemia Extended
(SpO2 less than 90 % for more than 30 min) and use of extracorporeal circulation (ECC).
- Post-operative renal replacement therapy (RRT) or a early (within 72 h after the transplant) massive transfusion (higher than 5 red blood cells). Qualitative variables were
analyzed using the Chi square test. Odds ratio (OR) and 95 % confidence intervals were
calculated. A value of p \ 0.05 was chosen to consider the results as significant.
RESULTS. Of 173 cases, 143 were analyzed. General anesthesia duration was 376 min
(+/- 119). The operation was performed under cardiopulmonary bypass in 21 % of cases.
High doses of catecholamines and massive volume expansion were necessary in respectively
32.2 % and 71 % of cases. An RRT or a massive transfusion was required during the péri
operative period in 11.9 % and 10.1 % respectively. The mortality rate in our cohort is
13,4 % in the 30 days post- transplantation. The main risk factors for mortality are found
high doses of catecholamines intraoperatively (OR 3.73 [1.34 to 10.4], p = 0.0086), an
early use of the ERA (OR 9.69 [3.06 to 30.65] p \ 0.0001) and massive transfusion (OR
4.15 [1.22 to 14.4], p = 0.015) with mortality rates in these three sub- groups respectively
24, 47 and 33 %. The prolonged intraoperative hypoxemia, vascular filling or the need for
intervention in the CEC does not seem to influence early mortality.
CONCLUSIONS. In our cohort, more than one in eight patients died during the first
postoperative month. This study identified a population at high risk of mortality marked by
the need for high doses of catecholamines, a massive transfusion or early RRT.
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EXCELLENCE IN INTENSIVE CARE MEDICINE
C.L. Sprung1, R. Cohen2, J. Marini3
1

Hadassah Hebrew Univerity Medical Center, Jerusalem, Israel, 2Hebrew University Faculty
of Medicine, Medical Education, Jerusalem, Israel, 3University of Minnesota, St Paul,
United States
INTRODUCTION. Although doctors strive to be excellent, the characteristics of the
excellent physician remain elusive.
OBJECTIVES. To identify the characteristics of excellent ICU physicians.
METHODS. Questionnaires were distributed to intensive care healthcare professionals who
received an award for excellence or who were chosen by a professional organization as
leaders in the field to develop guidelines or recommendations. They were asked to send
names of the excellent physicians with whom they had direct and indirect contact, to
identify the attributes of excellence that characterized them and 4 attributes of excellence
independent of those identified for the physicians they listed.
RESULTS. One hundred and twenty seven health care professionals practicing in North and
South America, North, South and Central Europe, Australia, Hong Kong and South Africa
were selected. Ninety six (77 %) of the 127 ICU professionals responded listing 155 names
and 53 attributes. Similar attributes were condensed into 20 generic characteristics (Table).
CONCLUSIONS. The attributes of excellent physicians were identified. Future study
should focus on the settings and teaching methodologies that are optimal for medical
trainees to acquire these attributes. Development of reliable and valid assessment tools and
methods for providing effective feedback to trainees also need to be developed.
Table. Total Number (%) Top 20 Attributes
Attribute Overall Total
1. Commitment 92 (10)
2. Knowledge 92 (10)
3. Compassionate 88 (10)
4. Clinical Skills 75 (8)
5. Outstanding Teacher 73 (8)
6. Enthusiasm 47 (5)
7. Leadership Skills 46 (5)
8. Intelligent 36 (4)
9. Professional 36 (4)
10. Innovative 34 (4)
11. Integrity 34 (4)
12. Outstanding Researcher 33 (4)
13. Mentor 32 (4)
14. Approachable 31 (3)
15. Team Work 27 (3)
16. Communicator 24 (3)
17. Hard Working 23 (3)
18. Inspirational 23 (3)
19. Colleague 21 (3)
20. Modesty 20 (2)
Total Count 887 (100)
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THE RELATIONSHIP BETWEEN THE ALLOCATION OF MEDICAL
WORKFORCE AND ADMISSION RELATED WORKLOAD IN INTENSIVE CARE
IN THE UK
J.H.S. Littler1, A.J. Parker1, C.L. Johnstone1, J.M. Eddleston1
1

Manchester Royal Infirmary, Manchester, United Kingdom
INTRODUCTION. In the UK Consultant/Patient ratio should not exceed 1:15[1] and the
Resident/Patient ratio 1:8[1]. There should be twice-daily consultant ward round and a
maximum time from admission to consultant review of 12 hours1. ICU outreach duties must
be staffed by additional personnel2. New admissions place additional demands on staff
resources and unplanned admissions the highest and most unpredictable. For this reason it
would be helpful to analyse trends in planned and unplanned admission times to allow
adjustment in the unit workforce to account for these.
OBJECTIVE: Assess distribution of admission times to ICU and compare minimum
medical staffing levels at these times.
METHOD. A retrospective audit was undertaken of the time of admission to 9 closed Adult
General Critical Care Units in Manchester over a 28 day period from 08:00 9th September
2013 (2 University and 7 District Hospitals). All units participate in the Intensive Care
National Audit & Research Centre Case Mix Programme (CMP). The time of admission and
planned or unplanned status were recorded as defined in the CMṔs dataset definitions.
The medical workforce data was sourced from the individual hospital rotas.
RESULTS. There were 413 admissions to 107 beds over 28 days. 321 (78 %) admissions
were unplanned and 92 (22 %) were planned. Total admission rates in the 9 units ranged
from 0.5 to 4.9 patients per day (Unplanned 0.3 to 3.1 and planned 0.04 to 1.8 patients per
day). Admissions increased from 1100 to a peak admission time of 2000 to 2100 (Graph 1).
Lowest admission rates occurred from 0700 to 1100. 35 % of patients were admitted during
normal working hours of 0800 to 1700. 32 % of admissions were in the 4-hour period from
1700 to 2100 and 33 % from 2100 to 0800. For all sites mean Consultant/Patient ratio was
1:8.5 from 0800 to 1700 and Resident/Patient ratio 1:4.7. From 1700 to 2100 Resident/
Patient ratio was 1:7.4 and from 2100 to 0800 it was 1:8.7. No consultant was contracted to
be onsite at any ICU from 0100 to 0800.
CONCLUSIONS. During the hours of 0800 to 1700 Consultant and Resident workforce
meet standards outlined in the Core Standards for Intensive Care1. Ratios decrease after this
time and demands on workforce from planned and unplanned admissions increase. Resident/
Patient rations are close to recommended1 levels after 2100 but demand from unplanned
admissions remain high until 0200. This data does not capture demand from work outside
but not admitted to ICU that should be staffed separately2.
Workforce levels do not currently match the demand from admission peaks. Individual units
should audit their own admissions and consider if their workforce plan corresponds to the
demands of their workload.

[GRAPH 1]
REFERENCES. 1 Core Standards for Intensive Care Units, FICM and Intensive Care
Society 2013, Editition 1 2 College of Critical Care Medicine of Australia and New Zealand,
2011, Minimum Standards for Intensive Care Units
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DIFFERENCES IN ECONOMIC EFFECTS OF ABANDONING ROUTINE CHEST
RADIOGRAPHS IN ACADEMIC AND REGIONAL CARE INTENSIVE CARE
UNITS
D. Lebherz-Eichinger1, B. Gutenbrunner2, B.-A. Tudor1, A. Reiter2, G.A. Roth1,
C.G. Krenn1
Medical University of Vienna, Vienna, Austria, 2LK Amstetten, Amstetten, Austria
INTRODUCTION. Clinical procedures in intensive care units (ICU) and published
guidelines still comprise daily chest radiographs (CXRs), especially in patients on
mechanical ventilation or suffering from cardiopulmonary disorders1. Contrarily current
evidence underlines furthermore the restriction of CXRs to specific clinical indications such
as placement of indwelling devices or changes of respiratory status2.
OBJECTIVES. Medical costs should thus be minimized without reducing diagnostic and
treatment quality to ensure optimal distribution of financial resources. Hence, we analysed
medical costs and calculations underlying of radio diagnostic pathways in an university and
a regional ICU.
METHODS. The study was conducted in three parts.
First, we performed a prospective observation for one week within five different ICUs at the
university hospital of Vienna, to analyse diagnostic pathways including radiodiagnostic
measures and their supply chain by activity-based costing. Secondly, the application and

costing of CXRs within a six months period were retrospectively assessed for academic
ICUs and compared to corresponding costs of a regional ICU (LK Amstetten, Lower
Austria). In a third step we analysed cost savings attributable to omission of daily CXRs in
the academic ICU, including all admissions six months before and after abandoning routine
CXRs.
RESULTS. The analysis of radio diagnostic pathways by activity based-costing, showed a
mismatch between accounted and real costs. Calculated working time costs were the most
important item of expenditure, though we could demonstrate an overestimation of about
one-tenth in the official cost calculation. Also accounted costs for material did not correlate
to real effort, most likely due to continuous implementation of improvements in handling
and technical equipment.
The comparison between academic and regional ICU revealed differences in CXR cost
accounting. The regional hospital administration charges 24 Euro per CXR including
working time for two radio technicians, consumable materials, initial costs and costs of
upkeep, administration, and electricity. Medical diagnosis was not accounted. In contrast,
financial controlling of the academic institution calculated 54 Euro per CXR also including
medical diagnosis.
Abandoning routine CXRs in an academic ICU lead to a reduction of CXRs performed of
34 % and a calculated cost reduction of roughly 23,000 Euro within six months.
CONCLUSION. Routine procedures should be continuously questioned with regard to their
contribution to diagnosis and treatment, economic aspects, and the patients’ overall benefit.
Institutions Controlling cost calculations for interventions should be regularly adapted to
real economic demand including changes in working flow and technical equipment to enable
an optimal distribution of resources.
REFERENCES. 1. Amorosa, et al., VA: American College of Radiology, 2008. 2. Hejblum, et al. Lancet 374, 1687-3, 2009
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THE CRITICAL CARE NETWORK: TOWARD A GLOBAL UNDERSTANDING
OF CRITICAL CARE ORGANIZATION AND MANAGEMENT
Y.-L. Nguyen1,2, G. Hejblum3, P.H.J. Van Der Voort4, R. Ferrer5, M. Tavola6, M. Capuzzo7,
J.M. Kahn8, J. Marshall9, A. Rhodes10, R. Moreno11, A. Valentin12, B. Guidet2,13,
AMIBNet, ANZICS, ASDI, AZURéa, CCCTG, CCCCTG, BRICNet, CUBRéa, ECCRN,
EDUSepsis, GiVITI, Infact, NICE, OUTCOMERéa, PROSAFE, REVA, SCCTG, SEPNET,
USCIITG
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Healthcare NHS Trust, ICU, London, United Kingdom, 11Lisbon University, ICU, Lisbon,
Portugal, 12Vienna University, ICU, Vienna, Austria, 13Saint Antoine Hospital/UPMC,
MICU, Paris, France
INTRODUCTION. The majority of large observational studies and randomized trials
developed in critical care are conducted through national or international critical care
research networks. To our knowledge, there is currently no description of ICUs belonging to
these networks.
OBJECTIVES. To describe ICUs organizational and managerial patterns within and across
critical care research networks and to investigate associations between ICU annual volume
of admissions and organizational patterns.
METHODS. A multicenter prospective observational study was conducted across 19 critical care research networks (AMIBNet, ANZICS, ASDI, AZURéa, CCCTG, CCCCTG,
BRICNet, CUBRéa, ECCRN, EDUSepsis, GiVITI, Infact, NICE, OUTCOMERéa, PROSAFE, RéVA, SCCTG, SEPNET, USCIITG). ICU data were collected with an e-survey on
Survey Monkey between May and December 2013.
RESULTS. 380 ICUs completed the survey questionnaire. Responses originated from
Australia (n = 26; 7 %), Austria (n = 19; 5 %), Brazil (n = 44; 12 %), Canada (n = 13;
3 %), China (n = 36; 9 %), Denmark (n = 7;2 %), France (n = 33; 9 %), Germany
(n = 17; 4 %), Italia (n = 45; 12 %), Netherlands (n = 58; 15 %), New-Zealand (n = 6;
2 %), Poland (n = 5; 1 %), Saudi Arabia (n = 1; \ 1 %), Spain (n = 52, 14 %), Switzerland (n = 2; 1 %) and the United States of America (n = 17; 4 %).
Most ICUs were located in academic hospitals (N = 306; 80 %) and in public hospitals
(n = 325; 85 %). Half reported the existence of an intermediate care unit (n = 197; 52 %).
Median number of ICU beds was 18.5[10;44]. Many ICUs were adult ICUs (n = 354;
98 %) and had a mixed patient case-mix (n = 284; 75 %). Many ICUs had a closed ICU
model (n = 332; 87 %) and had an intensivist involved in bedside care at night (n = 270;
71 %). A multidisciplinary ICU daily round occurred among three quarter of participating
ICUs (n = 275; 75 %). Around two-thirds of ICUs had a computerized physician order
entry (n = 240; 64 %), an electronic medical record system (n = 243; 65 %) and a medical
error reporting system (n = 243; 65 %). Repartition of annual volume of admissions among
ICUs was \ 200pts/yr (n = 14; 4 %), 200-400 (N = 67; 18 %), 401-600 (n = 56; 15 %);
601-800 (n = 73; 19 %), 801-1000 (n = 43; 11 %), [ 1000 (n = 122; 33 %). An
increasing ICU annual volume of admissions was associated with a closed-intensivist
staffing model (p \ 0.001) and with the presence of a multidisciplinary daily round
(p \ 0.002).
CONCLUSIONS. ICUs belonging to critical care research networks are mostly located in
academic and public hospitals. Many ICUs are organized as a closed-unit with the presence
of an intensivist involved at bedside at night. ICU volume of admissions is associated with
organizational patterns.
GRANT ACKNOWLEDGMENT. Participating ICUs of AMIBNet, ANZICS, ASDI,
AZURéa, CCCTG, CCCCTG, BRICNet, CUBRéa, ECCRN, EDUSepsis, GiVITI, Infact,
NICE, OUTCOMERéa, PROSAFE, RéVA, SCCTG, SEPNET, USCIITG.
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SIMULATION-BASED TRANSTHORACIC ECHO TEACHING: A TERTIARY
CENTRE EXPERIENCE
P.R. Madhivathanan1, A. Smith1, S. Jain2, D. Walker1
1

University College London Hospital NHS Foundation Trust, London, United Kingdom,
Homerton University Hospital NHS Foundation Trust, London, United Kingdom
INTRODUCTION. Transthoracic echocardiography (TTE) is a well-established clinical
tool for haemodyanamic management of critically ill patients (1). Teaching TTE for echo
naı̈ve non-cardiologists can be challenging. Simulation-based training has recently been
shown to be an effective teaching approach to train echo naı̈ve doctors in TTE (2). We
present data on our experience in simulation-based TTE teaching.
2
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OBJECTIVES. To evaluate a simulator-facilitated teaching approach in training echo naı̈ve
doctors in TTE.
METHODS. Following a successful pilot course and approval from the Intensive Care Society
(UK), we developed a one-day course to teach basic transthoracic echo, for echo naı̈ve intensive
care medicine doctors. The Heartworks transthoracic echo simulator (HS) is a novel teaching
tool that allows one to visualise, live 3D anatomy of the heart and understand how manipulations
of the echo probe transform into TTE images. The course incorporated simulation-based training
using the (HS), in addition to didactic lectures, video-based teaching, expert demonstrations and
delegate hands on training with live models. Lecture elements on the course included sonoanatomy of the heart, left and right ventricular function and effusions. On our first course (August
2013) one of the four core lectures (Effusions) was delivered using the HS. We included more
simulation-based elements on our second course - three of the four core lectures were delivered
using the HS. The HS was also available for the candidates throughout the course for hands on
training. Handouts were given to candidates incorporating image clips from the HS.
RESULTS. We evaluated candidates’ feedback from both courses. The core lectures were
categorized as either simulator-based or didactic. The data from candidates’ feedback on
lectures are presented in figures (1) and (2).

[Figure 1s]

REFERENCE(S). 1. Colebourn et al. The accuracy of diagnostic and haemodynamic data
obtained by transthoracic echocardiography in critically ill adults: a systematic review.
Journal of the Intensive Care Society 2008; 9(2): 6. 2. Neelankavil et al. Transthoracic
echocardiography simulation is an efficient method to train anesthesiologists in basic
transthoracic echocardiography skills. Anesth Analg. 2012 Nov;115 (5):1042-51.
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THE INSINCC (INSURANCE STATUS IN CRITICAL CARE) STUDY:
CHARACTERISING THE RELATIONSHIP BETWEEN PATIENTS’ INSURANCE
STATUS AND MORTALITY RISK IN THE ICU
L. Gabriel1, M. Bailey2, R. Bellomo3, N. Orford1, F. McGain4, J. Santamaria5, D. Pilcher6
1

Barwon Health, Geelong, Australia, 2Monash University, Melbourne, Australia, 3Austin
Health, Melbourne, Australia, 4Western Health, Melbourne, Australia, 5St Vincent’s
Hospital, Melbourne, Australia, 6Alfred Health, Melbourne, Australia
INTRODUCTION. Disparities based on health insurance status or payer status have been
demonstrated in the detection, treatment, and outcomes of several disease conditions.
However, the impact of health insurance status on access, delivery and outcome of critical
care is not well established (1). Within Victoria, Australia, patients in public hospitals may
elect to claim under their private insurance allowing the treating medical team to bill the
insurer. Public insurance schemes including Worksafe, Veteran Affairs and Transport
Accident Commission, similarly are billed on the patient’s behalf.
OBJECTIVES. Our objective was to determine if health insurance status was independently associated with mortality after admission to the Intensive Care Unit.
METHODS. A retrospective cohort study was undertaken at five public hospitals in Victoria comprising patients admitted to the ICU between 2007 and 2012. Data was obtained
on: age, gender, severity of illness, chronic health status, insurance category, length of stay
and mortality. Socio-economic indices of relative socio-economic advantage and disadvantage (Australian Bureau of Statistics) were matched to postcodes. The primary outcome
was in-hospital mortality.
RESULTS. After exclusion of readmissions, age \ 18 years and unknown insurance status,
the study population comprised 33,306 patients (7,046 private, 26,260 public). Privately
insured patients were older (61.3 ± 16.7 v 59.3 ± 19.6 years, P \ 0.0001), and had greater
illness severity on admission (APACHE III-j scores 55.9 ± 26.0 v 53.8 ± 24.8,
P \ 0.0001). Coronary artery graft surgery, post-operative gastrointestinal and cardiothoracic patients comprised the most frequent diagnostic categories in both groups. ICU length
of stay (LOS) was longer for private patients [median 2.0 days (IQR 1.0 - 4.6) v 1.8
(IQR0.9-3.8)] as was hospital LOS [median 13.0 (IQR 7.3-23.8) v 10.7 (IQR6.3-20.3)].
Observed in hospital mortality was higher in public patients 13.4 % (3522/26280) v 10.6 %
(757/7122, P \ 0.0001). After adjusting for age, severity of illness, diagnosis, and socioeconomic status, public insurance status was independently associated with increased
mortality (odds ratio = 1.30, 95 % CI 1.20-1.42, P \ 0.001).
CONCLUSIONS. Among ICU patients treated in public hospitals, compared to private
insurance, public insurance status was independently associated with an increase in mortality. This may reflect barriers to access, differential models of care or variables that remain
unaccounted for.
REFERENCE(S). 1. Fowler, RA, Noyahr, L-A, Thornton, JD. Et al. An Official American
Thoracic Society Systematic Review: The Association between Health Insurance Status and
Access, Care Delivery, and Outcomes for Patients Who Are Critically Ill. Am J Respir Crit
Care Med. May 1, 2010; 181(9): 1003-1011.
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RISK PROFILE FOR THE BURDEN PHENOMENON IN FAMILY CAREGIVERES
OF INPATIENTS AT THE INTENSIVE CARE UNIT (ICU)
E.M. Olivares Durán1, M.A. Medina-Cuéllar1,2
1

[Figure 2]

[Figure 3]
Feedback data from both courses reveal that the scores were more or less similar between
the simulator-facilitated lecture teaching and didactic lectures. However, the candidates’
overall impressions on the second course were significantly better than our first as shown in
figure (3). This may be due to the fact that our second course had more simulation-based
elements incorporated.
CONCLUSIONS. In our experience we found that the HS is an excellent simulation tool
that allows better understanding of the cardiac sonoanatomy. We believe that, simulationbased approach in an effective method to teach TTE for echo naı̈ve doctors.

El Bajı́o Regional High Specialty Hospital (HRAEB), NICU, Coronary Care Unit & Adult
ICU, León, Guanajuato, Mexico, 2University of Guanajuato, Department of Nursing and
Obstetrics, Campus León, León, Guanajuato, Mexico
INTRODUCTION. There is scarce information about the risk profile for the burden phenomenon in family caregivers at the intensive care units (ICUs).
OBJECTIVES. To evaluate the frequency with which family caregivers of inpatients at the
Adult-ICU and the Pediatric-ICU of a regional high-specialty hospital are submitted to
burden and to describe the risk profile of such family caregivers.
METHODS. The Zarit Burden Inventory (ZBI) was applied (Zarit SH et al., 1980) to 121
family caregivers of inpatients at the Adult and Pediatric ICUs of the HRAEB Hospital. The
interviews were conducted individually, in a private setting, and within a context of confidentiality and anonymity. Other items were added to those ones of the original ZBI in
order to identify a general profile of the caregiver and a risk profile of the caregiver with
burden. The classification and interpretation of the ZBI were carried out following two
methodologies: a) the one originally described by Zarit et al. (Zarit SH, 1980); and b) the
one recently proposed by Bayen (Paris, France, 2012). The Chi square test was used for the
statistical analysis of differences in frequencies or percentages among diverse sub-groups;
values of p lower than 0.05 were considered significant.
RESULTS. The incidence of burden in the 121 surveyed family caregivers was 59.50 %
with the methodology of Zarit and 71.90 % according to the Bayen’s method. The caregiver
profile in our series was: women, housewives with elementary and middle schooling with
low socio-economic level. The risk factors for burden in family caregivers, identified in this
study using both methodologies were:
1. The respondent feels excessively burdened by giving care to his/her relative (last question
of the ZBI); 2. Two or more physical disorders are shown (gastrointestinal, cardiovascular,
skeletal muscle, headache); 3. The patient had been in bed months or years before the
current hospitalization. Likewise, there were significant factors identified in at least one of
the two methodologies: 4. Two or more psychological disorders are shown (insomnia,
depression, anxiety, anguish, stress, fear); 5. The caregiver sees the patient 6 or 7 days a
week; 6. The caregiver has difficulties to understand the medical reports, either to go to
receive them;
7. The caregiver considers that his/her socio-economic level as low.
CONCLUSIONS. In this survey, applied in the waiting room of the ICUs of a Mexican highspecialty hospital, the incidence of burden in family caregivers was high (59.50 % to 71.90 %)
and it was possible to identify in these a profile with 7 risk factors for this phenomenon.
REFERENCE(S). 1. Zarit SH, et al. Gerontologist 1980;20,649-655. 2. Bayen E, et al. The
Journal of Head Trauma Rehabilitation 2012. Publish Ahead of Print. DOI: 10.1097/
HTR.0b013e31825413cf.
GRANT ACKNOWLEDGMENT. This research did not receive any grant from any
funding agency of the public, commercial, or not-for-profit sectors.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

0566
INCOMING MEDICAL RESIDENT PERCEPTION OF COMPETENCY AND
KNOWLEDGE BASE OF BASIC MEDICAL PROCEDURE ENHANCED BY
PROCEDURAL WORKSHOP AND EDUCATIONAL MATERIAL
K. Habeeb1, J. Axelband1
1

St Lukes University Hospital, Medical Critical Care, Bethlehem, United States
INTRODUCTION. Incoming resident physicians education of bedside procedures often
occurs in an unstandardized manner leading to uncomfortable residents performing procedures1. Studies have evaluated resident perceptions of simulation training report a desire for
early educational initiatives or perceived competency upon completion of residency training
but none have evaluated a structured procedural skills workshop conducted prior to formal
intern commencement and the assessment of competency2-3
OBJECTIVE. This study will evaluate perceived competency and knowledge level of bed
side procedures prior to and following an educational initiative.
METHOD. The subjects were incoming interns of various specialties who underwent
training in the placement of CVC (central venous catheters) and ETT (endotracheal tube)
during orientation in the month of July between 2010 and 2013. This quasi experiment was
performed at 480-bed teaching hospital. A procedural workshop coordinated by an emergency medicine critical care physician and instructed by critical care fellows. The workshop
included didactic education with concurrent hands on experience. Residents competencies
were assessed on all the skills performed during the workshop.
RESULTS. Over a 4 year period 180 interns underwent the procedural skills workshop.
Emergency medicine interns represented 26.7 % of the participants, family medicine represented 24.4 %, internal medicine 17.8 % and the remaining 31.1 % included surgery,
transitional year and orthopedics. Residents had improvement in perception of competency
in placement of CVC [pre-initiative median (raw range) = 25 (0-97) post-initiative median
(raw range) = 65 (3-100) p \ 0.0001] and ETT [pre-initiative median (raw range) = 49.50
(0-100); post-initiative median (raw range) = 80 (2-100); p \ 0.0001]. Residents’ knowledge also improved significantly [pre-initiative median (raw range) = 8 (2-10) postinitiative median (raw range) = 9 (3-10); p = 0.003]. Finally, residents’ perceptions of the
educational initiative as a useful training tool improved significantly [pre-initiative median
(raw range) = 81 (0-100); post-initiative median (raw range) = 86 (15-100); p = 0.04].
CONCLUSIONS. Implementation of an educational initiative including a didactic and
procedural workshop coupled with an educational handbook improved both perception of
procedural competence and level of procedural knowledge in incoming resident physicians.
REFERENCE(S). 1. Wax RS, Hayes CW, Detsky ME, Rhee A. Residents Feel Unprepared
and Unsupervised for Their Role As Resuscitation Team Leaders in Canadian Teaching
Hospitals. Critical Care Medicine 2005; 33:12:pA70. 2. Shanks D, Wong RY, Roberts JM,
et al. Use of simulator-based medical procedural curriculum: the learner’s perspectives.
BMC Medical Education. 2010; 10:77. 3. Sharp L K, Wang, R, Lipsky, MS Perception of
Competency to Perform Procedures and Future Practice Intent: A National Survey of Family
Practice Residents. MDAcademic Medicine. 2003; 78:9:926-932
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Only 50 % of the patients with NEWS [ 4 were escalated (5 patients of total 10 with
NEWS [ 4). NEWS measurement frequency was not increased in 100 % of the cases, even
if required.
CONCLUSIONS. The NEWS was introduced in a large teaching hospital in London.
Nurses were empowered to document the NEWS score in the chart. One month after
implementation only 50 % of all patients deteriorating were escalated to the response team.
No increase in the number of measurement was recorded if needed in all wards.
REFERENCE(S). 1. Chan, PS, Jain R, Nallmothu BK, Berg RA, Sasson C. Rapid response
teams. A systematic review and meta-analysis. Arch Intern Med 2010;170(1):18-26. 2. Chen
J, Bellomo R, Flabouris A, Hillman K, Finfer S, the MERIT Study Investigators for the
Simpson Centre and the ANZICS Clinical Trials Group. The relationship between early
emergency team calls and serious adverse events. Crit Care Med 2009;37:148-153. 3. Jones
D, Bagshaw SM, Barrett J, et al. The role of the medical emergency team in end-of-life care:
a multicentre prospective observational study. Crit Care Med 2012;40(1):98-103.
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IMPLEMENTATION OF THE NATIONAL EARLY WARNING SCORE IN
A TEACHING HOSPITAL
R. D’Cruz1, F. Rubulotta2
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‘‘BUGS’’ AND ANTIBIOTICS. IMPACT OF THE IMPLEMENTATION
OF PROTOCOLS IN CRITICAL ILL PATIENTS

Imperial College Healthcare National Health Service Trust, London, United Kingdom,
2
Imperial College London, London, United Kingdom
INTRODUCTION. To evaluate the use of the recently implemented National Early
Warning Score system (NEWS) in a major London teaching hospital (500 beds).
OBJECTIVES. Early detection of deteriorating patients in the ward and early intervention
improves morbidity/mortality [1,2] - NEWS was introduced in our teaching hospital in
December 2013 - Doctors, nurses, healthcare assistants received one month training in the trust
- Authors assessed the implementation of this system and whether NEWS was used correctly.
METHODS. Prospective, observational, single centre cohort study done from 15th January
until 15th March 2014. Patients were enrolled from the neurosurgery, medical and general
surgical ward. Authors reviewed medical records and vial signs as measured by ward nurses,
they reviewed the number of NEWS score measured correctly, the number of appropriate
action undertaken (including escalation if NEWS [ 4) and the change in NEWS measurement frequency according to the trust protocol.
ANALYSIS. Mean values and percentages were used for the purpose of this study.
RESULTS. Data from 99 consecutive patients were reviewed. 38 patients (38 %) were male
and 62 (62 %) were female. 28 patients (28 %) were in the general surgery ward, 38 (38 %)
were in the neurosurgical ward and only 32 (33 %) in the medical ward. Heart rate and
blood pressure were incorrectly recorded by nurses in the ward (Graph 1) [2, 3].

H.M. Calderón1, M.A. Pereira2, J.M. Arduan1, C. Granja1
1

Centro Hospitalar do Algarve, Unidade de Cuidados Intensivos Polivalentes, Faro,
Portugal, 2Centro Hospitalar do Algarve, Serviço de Patologia Clı́nica, Faro, Portugal
INTRODUCTION. The reorganization of the Intensive Care Unit of the Hospital de Faro
resulted in an increase from 09 to 16 beds and the development of a policy of continuous
quality improvement which included the implementation of several protocols as follows:
- prevention of infection associated with central venous catheter and ventilator-associated
pneumonia
- Treatment of community - acquired pneumonia
- Treatment of primary and secondary peritonitis
- Surgical prophylaxis
OBJECTIVES. To assess the impact of the implementation of those protocols on the use of
antibiotics and type of microorganisms isolated during the year 2013 compared to the year
2012.
METHODS. Retrospective analysis of crop yield from blood cultures, bronchial secretions
and tips of central venous catheters, antibiotic consumption and costs of antibiotics
RESULTS. In the year 2012, 437 patients were admitted in the ICU with a mean length of
stay of 9.1 days. In 2013, 539 patients were admitted. The number of beds increased by
44 % (09 to 16 beds), the number of admissions increased by 20 % and the mean length of
stay decreased to 8.3 days (10 % reduction). Yields of products for microbiological
examination increased by 55 % globally, the number of agents isolated in blood cultures
increased 52 %, which allowed the practice of de-escalation, consumption of antibiotics by
category decreased by 55 % over the carbapenems, 38 % in antifungals and 14 % in antipseudomonal beta-lactams, and there was a 16.2 % reduction in costs with antibiotics. There
was no significant difference in mortality.
CONCLUSIONS. The implementation of protocols resulted in the modification of the
profile of isolated microorganisms, namely the reduction of some multi-resistant strains, the
practice of antibiotic de-escalation, the reduced consumption of broad-spectrum antibiotics
such as carbapenems and antipseudomonal beta-lactams and consequent cost reduction
without increasing mortality.
REFERENCE(S). Ventilator-associated pneumonia in the ICU. Atul Ashok, Kalanuria1,
Wendy Zai2* and Marek Mirski2, 1 Department of Neurology, University of Maryland
School of Medicine, Baltimore, MD 21201, USA; 2Department of Anesthesiology/Critical
Care Medicine, Johns Hopkins University School of Medicine, Baltimore, MD 21287, USA
Critical Care 2014, 18:208. Antibiotic de-escalation. Masterton RG. Department of
Microbiology, Ayrshire & Arran NHS Board, The Ayr Hospital, Dalmellington Road, Ayr
KA6 6DX, UK. robert.masterton@aaaht.scot.nhs.uk. Crit Care Clin. 2011 Jan;27(1):149-62
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INTEGRATING PATIENT CARE AND LEARNING DURING CLINICAL
ACTIVITIES: TWO CONTEXTS, TWO STRATEGIES
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INTRODUCTION. Clinical supervisors are expected to assume a dual responsibility
towards patient care and learning during clinical activities (1). Certain supervisory behaviors
and teaching strategies have been recommended in the literature to foster clinical learning
(1, 2). However, the practical ability for the supervisors and trainees to engage in such
learning interactions in acute care environments has been insufficiently studied.
OBJECTIVES. The goal of this study was to develop a theoretical framework describing
the integration of learning interactions into patient care activities within two different acute
clinical contexts: critical care multidisciplinary rounds and acute medical crises.
METHODS. We conducted an observational study based on grounded theory methodology.
Two observers completed 350 h of participant observation (74 acute care episodes and 10
multidisciplinary rounds) in the intensive care units (ICU) of two tertiary academic centers.
Inductive thematic analysis, theoretical sampling, constant comparison, memo writing, and
theoretical sufficiency were used during the iterative process of data collection and analysis.
RESULTS. During multidisciplinary rounds, patient care and learning were completed in
series: patient care was interrupted by learning bubbles, i.e. a prolonged sequence of
structured learning interactions loosely related to a case. During medical crises, patient care
and learning were completed in parallel: participants engaged simultaneously in patient care
and learning flashes, i.e. short, unstructured learning interactions closely related to a case.
These two models of integration appeared adaptive to clinical contexts that differed in terms
of priorities, supervisorś prior knowledge of the patient, and number of individuals involved
in the interaction. The two models also presented different educational challenges and
opportunities in terms of explicitness of the learning content, ability to tailor to individual
trainees, and focus on traineeś knowledge gaps.
CONCLUSIONS. Learning interactions can be integrated within many kinds of clinical
activities, including the most time-pressured ones. However, the nature and educational
consequences of these interactions differed according to the clinical context. The effects of
these differences on learning outcomes should be further explored.
REFERENCE(S). (1) Kilminster S, Cottrell D, Grant J, Jolly B. AMEE Guide No.27:
Effective educational and clinical supervision. Medical Teacher. 2007 Feb: 29(1): 2-19. (2)
Institute of Medicine. Resident duty hours: Enhancing sleep, supervision, and safety.
Washington, D.C.: The National Academies Press.
GRANT ACKNOWLEDGMENT. We are grateful to the Physicianś Services Incorporated Foundation, Ontario, Canada, for their financial support through a peer-reviewed grant.

METHODS. A retrospective study was performed, during which PTM were extracted from
the hospital records between January 2010 and January 2014 (49 months). The first 37 months
(January 2010 through to January 2013) were used for estimating the model, with the remaining
12 months (February 2013 through to January 2014) serving as the post-sample period used to
evaluate the forecast accuracy. Using PTM as the dependent variable, a time series analysis was
performed using the following components: intercept, trend, dummy variables to model seasonality and a 12 month moving average [MA(12)] element. Five steps were undertaken
concerning the dummy variables: PTS was deseasonalized and seasonal monthly factors were
obtained by the additive method; a hierarchical cluster was performed in order to obtain the
clustering coefficients; the optimal cluster number was determined by the Elbow Method; the
months were grouped in 4 clusters using k-means with running means (figure 1).
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ALL VERY OLD PATIENTS TO ICU? HOSPITAL WARDS PHYSICIAŃS
OPINION
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OBJECTIVES. To analyze the opinion of physicians in charge of patients C 80 years old
admitted to our hospital, regarding these patients should be admitted to an intensive care
unit (ICU) whenever necessary. Limitations on procedures (PRO) and extraordinary measures (EM), thus application of ‘‘limitation of the therapeutic effort’’ (LTE) were evaluated
in potential candidates to ICU admission.
METHODS. Cross-sectional study on 12/13/2013. All patients C 80 years old were
included. The age, gender, Charlson (CH), Barthel (BA) and Geriatric Depression Scale
(GDS) were evaluated. Therapeutic limitations to be evaluated: 1) PRO: Central venous
catheter (CVC), catecholamines (CAT), permanent pacemaker (PP) and emergency surgery
(ES); 2) EM: Noninvasive mechanical ventilation (NIV), renal replacement therapy (RRT)
and intubation (IT); 3) Advanced resuscitation (CPR); 4) LTE if no early improvement.
(Results expressed as Mean ± standard deviation, p \ 0.01**).
RESULTS. A total of 378 patients admitted in hospital wards were evaluated, 90 (23.8 %)
were C 80 years old, but finally 79 (20.9 %) were analyzed; 11 were excluded (physicians
in charged not found). Age 86.7 ± 4.7 years old [p25 (83), p75 (90)], 55.7 % (44) males.
Scales: 3.5 ± 2.0 Charlson [p25(2), p75(5)]; Barthel 63.6 ± 35.7 [p25(25), p75(100)]; GDS
2.6 ± 1.6 [p25(1), p75(3)]; 38/79 patients (48.1 %) were considered potential candidates to
ICU admission. Of these potential candidates, LTE was applied in 21/38 (55.3 %) and 4/38
(10.5 %) were not CPR patients.
Analysis of therapeutic limitations in this 38 patients revealed:
1) No limits (NL) 31 (81.6 %): 100 % PRO and EM; LTE 14/31 (45.2 %); CPR 100 %.
2) With limits (L) 7 (18.4 %): PRO [CVC, PP and ES (100 %); CAT 6/7 (85.6 %)]; EM
[NIV 100 %; RRT 2/7 (28.6 %); IT (0 %)]; LTE 100 %; CPR 3/7 (42.9 %).
Comparative analysis NL vs L: Age (84.2 ± 3.1 vs 86.6 ± 3.5), p = NS; Gender p = NS;
CH (2.9 ± 1.7 vs 3.7 ± 1.5) p = NS; BA ** (94.8 ± 10.8 vs 63.6 ± 30.1); GDS
(1.5 ± 0.6vs 2.3 ± 1.1) p = NS; CPR **; LTE **.
Global evaluation ‘‘ICU vs Non ICU’’: Age ** (84.7 ± 3.3 vs 88.6 ± 5); Gender p = NS;
CH(3.1 ± 1.7 vs 3.8 ± 2.1) p = NS; BA ** (89.1 ± 19.8 vs 40 ± 30.6); GDS **
(1.6 ± 0.8 vs 3.4 ± 1.7).
CONCLUSIONS. Almost half of the patients were potential candidates for ICU admission,
81.6 % with no limits. LTE was applied in 55.3 % of cases if no early improvement was
achieved, 100 % if admitted with limits. Age, degree of dependence and cognitive
impairment are important factors when ICU admission is considered, but only dependency
influence to decide on therapeutic limitations.
2

[Figure 1]
The final estimation equation is defined in figure 2.

[Figure 2]
RESULTS. The regression was statistically significant (F-statistic p = 0,0000) and
accounted for 78 % of the PTM variation. All explanatory variables are individually statistically significant (Table 1).
Variable

Coefficient

p

C

32,73

0,0014

Trend

1,89

0

Vhigh

39,73

0

High

22,75

0,0002

Low

12,47

0,0063

MA(12)

-0,961282

0

[Table 1]
The trend coefficient shows that the number of PTM is growing by 1,89 a month, ceteris
paribus. On average, a Vhigh month has 39,73 more patients than a Vlow month; a High month
has 22,75 patients more than a Vlow month and a Low month has 12,47 more patients than a
Vlow month. The forecasting accuracy measured by Mean Absolute Percentage Error (MAPE)
was 10.52 % in in-sample forecasting and 9,60 % in the post-sample forecasting.
CONCLUSIONS. The clustered dummy variables group months with similar PTM and
allow a direct comparison with months in other groups. The obtained model produced an
out-sample forecast just as accurate as the in-sample forecast and therefore can contribute to
a better planning and allocation of resources.
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IMPLEMENTATION OF A RAPID RESPONSE TEAM (RRT) IN A TERTIARY
HOSPITAL. OUTCOMES AFTER 4 YEARS OF EXPERIENCE
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PLANNING AHEAD: EMERGENCY ROOM MONTHLY ADMISSIONS
FORECASTING MODEL
1
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INTRODUCTION. The Emergency Room (ER) is the mainstay for critically ill patients in
the Accidents and Emergency Department (A&E). If its resources are exceeded patient
safety will be at risk. In a financially constrained period, predicting ER demand is essential
to allocate adequate resources, but is particularly difficult due to its great variability.
Time series is the usual method for evaluating change in ER monthly admissions over time.
OBJECTIVES. This study aimed to develop a time series model that allows forecasting of
the Number of Patients Admitted per Month (PTM) to the emergency room of a universitary, tertiary care 600-bed hospital dealing with 130.000 admissions to the accidents and
emergency department per year. The forecasting accuracy was evaluated both in-sample and
post-sample.

C. Lorencio Cárdenas1, J. Gonzalez Londoño1, A. Taché Sala1, P. Pujol Valverde1,
A. Garcia Fragua1, A. Baró Serra1, J.M. Sirvent Calvera1
1
Hospital Dr Josep Trueta, Intensive Care Unit, Girona, Spain
INTRODUCTION AND OBJECTIVES. Description of the activity of the RRT of an
Intensive Care Unit (ICU) in a tertiary hospital after four years of operation.
METHODS. In October 2009, the RRT was introduced in our center, formed by an
attending physician and an intensive care resident. Its main objective is early detection and
treatment of hospitalized patients with life-threatening conditions outside of the ICU,
including the Emergency Department (ED). The RRT is previously activated according to
predefined criteria. The RRT provides patient care in less than 3 min during 24 h a day. The
RRT carries a bag with the necessary equipment to attend to critical patients in situ. In
addition, each ward has its own Cardiopulmonary resuscitation (CPR) equipment to provide
support if necessary to the RRT. The activity of RRT was collected prospectively in a
database, in order to perform a descriptive evaluation the interventions.
RESULTS. During the 4 years of operation, the RRT has made a total of 1718 interventions. 66 % of patients (1133) treated were men and the mean age was 59.3 years of age.
The reasons for activation of RRT were: Acute Respiratory Failure (23.63 %),
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Polytraumatism (19.73 %), Severe Sepsis and Septic Shock (11.93 % and 6 %), Decreased
Level of Consciousness (7.86 %) and Cardiorespiratory Arrest (4 %) among others. The
main consulting services of the RRT were ED (58.38 %), Internal Medicine (8.32 %),
General Surgery (6.40 %) and Anesthesiology (3.78 %). 46.74 % of the interventions (803)
led to ICU admission. 109 patients seen by the RRT (6.34 %) resulted in death and in 81
cases (4.71 %) treatment-limiting decisions were taken by a multyidisciplinary team.
CONCLUSIONS. The implementation of RRT has allowed an early assessment of patients
with poor clinical outcome who are hospitalized in our center out of the ICU, and has
provided the opportunity of early diagnostic and/or therapeutic intervention in many cases.
The existence of RRT has favored the multidisciplinary assessment of patients treated
between ICU staff and the different specialties involved, and in some cases even the social
environment, since in many cases the decisions and interventions of the RRT were extended
to the family context.
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FACTORS ASSOCIATED WITH ICU ADMISSION AFTER DISCHARGE FROM
PROLONGED POST-ANESTHESIA CARE UNIT STAY
T. Fujii1, K. Saito1, S. Uchino1, M. Takinami1
1

Jikei University School of Medicine, Intensive Care Unit, Tokyo, Japan
INTRODUCTION. Some postoperative patients need overnight PACU stay and are taken
care of by intensivists. In those patients, there are cases who die or admit to ICUs in shortterm after discharge from PACUs to general wards. Many previous studies examining
factors associated with ICU readmission and all studies have demonstrated association
between readmission and increased hospital mortality, however, data on PACU factors
associated to ICU admission after PACU discharge are scarce.
OBJECTIVES. The aim of this study is to determine the epidemiology, hospital mortality,
patient characteristics and factors of ICU admission or death soon after discharge from
overnight PACU.
METHODS. We performed a retrospective study, including all adult patients who stayed
overnight at our PACU and discharged to general wards within 24 h between Jan 2010 and
Dec 2012. Electronic medical records in operation room, PACU, ICU, and hospital were
screened. The main outcome is a composite of death at general wards or unexpected ICU
admission within 7 days after PACU discharge. Multivariate analyses for the main outcome
were performed using factors which are thought to be clinically significant. The institutional
ethics committee approved the study and waived the need for informed consent.
RESULTS. 3,093 cases were included and 40 (1.3 %) of them fulfilled the main outcome.
Hospital length of stay (LOS) and hospital mortality was significantly higher in a group of
early ICU admission or death in general wards (LOS [days]: 12.0 vs 38.0; p \ 0.001,
mortality [%]: 0.7 % vs 12.5 %; p \ 0.001). Patient characteristics were similar in presence
of chronic diseases, preoperative physical status or vital signs during 6 h before discharge
from PACU, though the group with worse outcome had longer operation time (4.0 vs 6.5
[hours]; p \ 0.001), worse APACHEII score (11.0 vs 13.0; p = 0.03), excessive fluid
balance (total of intraoperative and postoperative balance),
Fluid balance
mL (%)

no ICU admission
or death within 7 days

ICU admission or

p \ 0.001

death within 7 days
\1000

899 (30.0)

4 (10.0)

1000-3000

1595 (53.3)

16 (40.0)

3001-5000

385 (12.9)

15 (37.5)

C5001

114 (3.8)

5 (12.5)

[Total fluid balance in OR and PACU]
and used mechanical ventilation in PACU.
Mechanical
Ventilation (%)

no ICU admission or
death within 7 days

ICU admission or
death within 7 days

Not required

2743 (89.8)

26 (65.0)

Less than 6 h

182 (6.0)

11 (27.5)

More than 6 h

128 (4.2)

3 (7.5)

p \ 0.001

[Mechanical Ventilation]
Multivariable analyses showed fluid overload (3000-5000 mL: OR 5.2 [95 %CI: 1.7-20.0],
p = 0.007; [ 5000 mL: OR 5.2 [95 %CI: 1.2-24.8], p = 0.03) and the use of mechanical
ventilation in the PACU (less than 6 h: OR 4.2 [95 %CI: 1.9-8.9], p \ 0.001) were associated with worse outcome.
CONCLUSIONS. Approximately one in a hundred patients who stayed overnight in the
PACU admitted to ICU or died early after discharge to general wards. They had longer
hospital stay and higher in-hospital mortality. Excessive positive fluid balance, and use of
mechanical ventilation in PACU were associated with the outcome.
REFERENCE(S). 1. Kastrup et al. Crit Care (2012) 16:R126. 2. Renton et al. Intensive
Care Med (2011) 37:1800-1808.3. Vincent et al. Crit Care Med (2006) 34:344-53

Fungal & viral infections: 0574–0587

echinocandins. Recorded data included demographics, diagnostic category, acute and
underlying conditions. For statistical analysis, Pearsońs Chi squared, Fisher and Mann–
Whitney U tests have been used. Data are expressed as frequency (percentage) or median
(25th-75th inter-quartile range).
RESULTS. 1973 patients were admitted in ICU, 152 SOT recipients, 30 of them required
treatment with echinocandins (63,3 % male; median age, 56 years (IQR 46-63), median
APACHE II 24 (IQR 18-28)). Most of the cohort were lung transplants (19 treated with
micafungin and 3 with anidulafungin) and rest liver transplants (all of them treated with
anidulafungin).
Almost all patients had been treated with corticoid therapy (83.3 %) and antibiotic therapy
over seven days (80 %); only two patients presented severe neutropenia.
Echinocandins were used as prophylaxis in 9 patients (30 %). Patients who received echinocandins as treatment had been indicated as prove IFI (2) and putative IFI (18). Etiological
agent was identified in 14 patients, being mainly located in lung (63.3 %). Median days of
antifungal administration were 13 (5-29) and no complications were described. Neither
breakthrough infection nor treatment resistance were observed in patients.
During ICU stay, a total of 26 (86.7 %) patients required mechanical ventilation, 29
(96.7 %) received vasopressors, 8 underwent continuous renal replacement therapy
(26.7 %) and 7 (23.3 %) received parenteral nutrition. None of these therapies were
related with ICU outcome, only APACHE II score were associated with significant differences in mortality (median 22 (IQR 17-25) vs. 25 (IQR 23-39); p = 0.23). Furthermore
no differences were observed between treatment groups. Only 4 patients that received
echinocandins as treatment had an unfavorable microbiological outcome. Median ICU
LOS was 24 (11-68) days and overall mortality rate was 36.7 % with only two cases
related to IFI.
CONCLUSIONS. Use of echinocandins SOT patients was effective and safe. Micafungin
was preferred in lung transplant recipients while anidulafungin dominated in liver transplant
recipients.
REFERENCE(S). Aguado JM, Varo E, et al. Safety of anidulafungin in solid organ
transplant recipients. Liver Transpl [Internet]. 2012 Jun [cited 2012 Oct 30];18(6):680-5.
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INVASIVE FUNGAL INFECTIONS: THE ACHILLES HEEL OF CRITICAL
CARE
S. Pacheco Noriega1, J. Iglesias Franco1, A. Gutiérrez1, R. Andino Ruiz1, E. Dı́az1,
C. Santa2, A. Pérez Blanco1
Hospital Universitario de la Princesa, ICU, Madrid, Spain, 2Hospital Universitario de la
Princesa, Microbiology, Madrid, Spain
INTRODUCTION. In the ICU of the Hospital Universitario de La Princesa, we collect the
Fungi Protocol (FP) samples of: tracheal aspirate, gastric juice, and urine, rectal and axillary
swab in patients with risk factors for hematogenously disseminated candidiasis (HDC),
specifically. Considering colonization whenever Candida species (C.Sp) was isolated in a
non- sterile localization. Candida Score (CS) was calculated in every patient in order to
predict infection.
OBJECTIVES. To identify:
1) the C.Sp most commonly isolated
2) the fungal infection most commonly diagnosed based on microbiological data
3) the most prevalent risk factors for developing HDC
4) whether CS is an efficient tool to predict HDC
5) the most effective antifungal agent.
METHODS. A prospective study of consecutive patients from September 2013 to April
2014.
Setting: polyvalent adult ICU 20 beds.
Inclusion criteria: patients admitted to ICU with sepsis who stayed [ 7 days, had CS
score C 3and, positive FP samples. FP was considered positive if 3 or more Candida species
samples were isolated. Patients were followed until discharge from hospital. Microbiology
samples were collected before the beginning of antifungal treatment and during the follow
up.
RESULTS. 42 patients were included, 58.5 % were men. Mean age 67 ± 14, Apache II
score 24 ± 7,sofa score 10 ± 5, SAPS II score 50 ± 18, mean stay in ICU 29 days (IQR
:14-55 days). 19.5 % were neutropenic. Mean CS was 3. C.Albicans was the most commonly isolated species (58 %). Urinary tract infection was the most commonly diagnosed
infection (27 %) with C.glabrata the most common causal agent. 36 blood cultures were
collected, being positive 8 % of them. Catheter -related infection caused by C. glabrata and
C. parasilopsis was diagnosed in 2 patients. The risk factors most frequently associated with
fungal infection were: indwelling central venous catheter (CVC) 100 %, broad- spectrum
antibiotic exposure 95.1 %, invasive mechanical ventilation 87 %, parenteral nutrition
73.2 %, and steroids 63.4 %. CS value (3 points) was the same for the patients with Candida
infection and for patients with Candida colonization. Doctors in ICU choose Fluconazole in
39 % and anidulafungin in 17 % of patients diagnosed with Candida infection. After
knowing the results of cultures doctors decided to initiates treatment in 56 % of patients.
Patients with septic shock with poor response to initial treatment an antifungigram was
performed.
CONCLUSIONS. C. albicans was the species most commonly isolated in the Fungi Protocol samples. An indwelling CVC was the most common risk factor associated with
Candida infection. CS does not help to predict the presence of Candida infection. Fluconazol
continues to be a good choice of treatment for stable patients. The performance of an
antifungigram is reserved for patients responding poorly to initial treatment.
REFERENCE(S). ESCMID*2012: Management of Candida diseases non-neutropenic
adult patients.
GRANT ACKNOWLEDGMENT. Dr Buendı́a and Dra. G. Vega.
1
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USE OF ECHINOCANDINS IN SOLID-ORGAN TRANSPLANTATION
IN ICU OF TERTIARY HOSPITAL
H. Puigderrajols1, C. López1, I. Troncoso1, C. Maldonado1, M. Pérez1

0576

1

REVIEW OF THE MANAGEMENT OF INVASIVE CANDIDIASIS WITH FIVE
INTERNATIONAL GUIDELINES

Vall d́Hebron University Hospital, Intensive Care Department, Barcelona, Spain
INTRODUCTION. Invasive fungal infection (IFI) has become an increasing cause of
morbi-mortality in critical care patients. Recently, echinocandins have been described as a
new class of antifungal agent with promising results in the treatment of IFI.
OBJECTIVES. To aim the use of echinocandins in prophylaxis or treatment of IFI in solid
organ transplant (SOT) recipients admitted in intensive care unit (ICU). To evaluate types of
patients, indications, duration of treatment, complications and outcomes.
METHODS. Conducting a descriptive study with all SOT recipients admitted in ICU of
tertiary hospital during 2012-2103, who received prophylaxis or treatment with

L. Jack1, A. Bal2
1

NHS Greater Glasgow and Clyde, Glasgow, United Kingdom, 2NHS Ayrshire and Arran,
Kilmarnock, United Kingdom
INTRODUCTION. Several international guidelines on the management of candidaemia
have been published between 2009 and 2013.1-5 A recent critique of these guidelines
demonstrated significant variation in several major areas of candida BSI management.6
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Attikon University Hospital, 2nd Department of Critical Care, Athens, Greece,
Evangelismos Hospital, 1st Department of Critical Care, Athens, Greece, 3Attikon
University Hospital, Cytopathology, Athens, Greece, 4Attikon University Hospital, 2nd
Department of Internal Medicine, Athens, Greece, 5Evangelismos Hospital, 1st University
Critical Care, Athens, Greece, 6Attikon University Hospital, 3rd Department of Pediatrics,
Athens, Greece
INTRODUCTION. Cytomegalovirus (CMV) is a major herpes b virus, long recognized as
a significant cause of morbidity and mortality in immunocompromised hosts. However,
CMV reactivation, might affect ‘‘immunocompetent’’ seropositive critically ill patients.
OBJECTIVES. The aim of our study was to record the incidence and risk factors of CMV
reactivation in critically ill immunocompetent patients and the associated morbidity and
mortality. We also studied the correlation of reactivation with patients’ inflammatory
response.
METHODS. This prospective observational study was conducted in a 23-bed polyvalent
adult intensive care unit (ICU), of the ‘‘Attikon’’ University Hospital and in a 30-bed
polyvalent ICU of ‘‘Evangelismos Hospital’’, between June 2010 and July 2012. All the
mechanically ventilated patients with positive anti-CMV IgG titers, were tested for CMV
plasma DNAemia on day of study entry (day 0) and further followed once a week. A
quantitative real-time PCR amplification reaction specific for a region of the CMV MIEA
gene was performed using the extracted DNA. Plasma samples were drawn on the same
days for subsequent determination of the concentration of IFNg, IL-10, IL-17A, IL-2, IL-6
and TNFa, using a multiplex bead-based assay. Disease severity at study entry, presence of
sepsis or septic shock, laboratory data, specific therapeutic interventions, as infusion of
vasopressors, steroids, insulin, propofol, transfusion of red blood units and continuous renal
replacement therapy were recorded on each protocol day.
RESULTS. 80 patients fulfilled the inclusion criteria (51 men, 29 women, median age:
63yo,APACHE 11:20, SOFA:8). Reactivation of CMV infection, documented by CMV
plasma DNAemia C 500 copies/ml has occurred in eleven patients (13,75 %). Median day
of reactivation post ICU admission was day 7. Reactivators received higher dose of noradrenaline compared to non reactivators. Lactate (2 mg/dl vs 1 mg/dl, p = 0.02), creatinine
levels (2 mg/dL vs 1 mg/dL p = 0.005) and CRP (120 mg/L vs 90 mg/L, p = 0.01) were
significantly higher in the reactivators, group. No significant difference was observed on
cytokines levels. Mortality rates and duration of ICU stay and of mechanical ventilation
were comparable between the two groups of patients. Multivariated analysis showed that the
number of transfusions (OR: 1,61; CI: 1.6-1.3, p = 0.009), bilirubin on day 7 (OR: 3,5; CI:
1.2-10, p = 0.02), and CRP on day 0 (OR: 1,01; CI: 1-1,02, p = 0.04), were independently
associated with reactivation of CMV infection.
CONCLUSIONS. CMV DNAemia was recorded in 13.75 % of critically ill immunocompetent patients. Independent risk factors were the degree of inflammation, the bilirubin
levels and the number of transfused red blood cells units. Larger prospective studies are
required, in order to elucidate the clinical meaning of reactivation of latent viruses during
critical illness.

2

[Table 1 Comparison of Guidelines on Key Areas]
OBJECTIVES. We review the management of candida BSI patient data against each of
these guidelines.
METHODS. The audit was carried out in two university hospitals comprising about 950 beds. All
patients with proven candidaemia from April 2011-March 2014 were included in the study. Fifty
four patients were identified. Each of the guidelines was applied to the information in this database.
RESULTS. Results are summarized in table 2.
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1/17
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46/54
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(12.5 %)
14/18
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2/27
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(85.19 %)

PES

(96.3 %)
27/27

42

27/29

n/a

n/a

n/a

No

(12.96 %)
7

(93.10 %)

No
TTE

7
(93.10 %)

(40.74 %)

12
(12.96 %)

(12.96 %)

[Table 2 Comparison of patient data with guidelines]
The results demonstrate that while we complied with several performance measures individually, we were not fully compliant with any single guideline.
Compliance regarding primary treatment was between 66.7 % and 85 %. Alternative
therapy was appropriate between 5.9 % and 83.3 % of cases. The only area in which
management was fully compliant with any one of the guideline criteria was appropriate step
down therapy according to Canadian Clinical Practice Guideline. Timely removal of central
venous catheter occurred in 93.1 % of applicable patients. 12.96 % of patients underwent
ophthalmic examination. Follow up blood cultures were not taken daily, every other day or
reliably on day 3 and day 5 in any patient.
CONCLUSIONS. This review demonstrates the wide variety of advice available, which is,
in some areas, conflicting. Poor compliance with each of the guidelines is attained in spite of
the disparity of guidance on offer. These five international guidelines have only one area of
consensus which is the removal of central venous catheters.
REFERENCES. 1 Pappas PG et al. Clinical practice guidelines for the management of
candidiasis: 2009 update by the Infectious Diseases Society of America. Clin Infect Dis
2009;42:503-35. 2 Bow EJ et al. Canadian clinical practice guidelines for invasive candidiasis
in adults. Can J Infect Dis Med Microbiol 2010;21:e122-50. 3 Ruhnke M et al. Diagnosis and
therapy of Candida infections: joint recommendations of the German Speaking Mycological
Society and the Paul-Ehrlich-Society for Chemotherapy. Mycoses 2011;54:279-310. 4
Cornely OA et al. ESCMID* guideline for the diagnosis and management of Candida diseases
2012: non-neutropenic adult patients. Clin Microbiol Infect 2012;18(Suppl.):19-37. 5
Colombo AL et al. Brazilian guidelines for the management of candidiasis—a joint meeting
report of three medical societies: Sociedade Brasileira de Infectologia, Sociedade Paulista de
Infectologia and Sociedade Brasileira de Medicina Tropical. Braz J Infect Dis 2013;17:283312. 6 Deshpande A et al. Candidaemia in the non-neutropenic patient: A critique of the
guidelines. Int J Antimicrob Agents 2013;42(4):294-300.

OUTCOME OF H1N1 PNEUMONIA IN A TERTIARY CARE ICU FROM SOUTH
INDIA
Y.E. Varghese1, A.K. Anandabhavan Sukumara Menon1, M.S. Kalaiselvan1, A.S. Arun
Kumar1
1
Sri Ramachandra Medical College, Critical Care, Chennai, India
INTRODUCTION. Influenza virus causes mild to severe acute respiratory illness. The
2009 H1N1 influenza pandemic has been one of the leading causes of severe acute respiratory distress syndrome especially in young causing significant mortality and morbidity.
The pandemic started in India in August 2009. This epidemic was notoriously seen to affect
the younger population.
OBJECTIVES. We studied the clinical profile of critically ill patients with H1N1 influenza,
and their outcome, admitted to our intensive care unit from January 2010 to December 2013
METHODS. Data was collected retrospectively for all patients admitted to ICU, with the
confirmed diagnosis of H1N1 influenza by RTPCR method. Data pertaining to demographic
profile, severity of illness, clinical features and course in ICU was collected. Non-parametric
variables were compared using Mann–Whitney U test. A two tailed probability of P \ 0.05
was considered significant. Risk factors for death was analysed using a univariate and
multivariate logistic regression.
RESULTS. Total of 28 patients were admitted to ICU with H1N1 infection of whom 17
(60.7 %) were female and 7(25 %) were pregnant or in immediate postpartum period. The
mean age was 50.46 years with 32.1 % of patients below 30 years.
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CMV REACTIVATION IN CRITICALLY ILL PATIENTS: EPIDEMIOLOGY,
OUTCOME AND ASSOCIATED HOST’S INFLAMMATORY RESPONSE
1

1

1

2

3
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F.G. Frantzeskaki , E.-S. Karampi , N. Nikitas , S. Tsaousi , C. Kottaridi , M. Alepaki ,
D. Vasileiadi4, E. Paramythiotou1, M. Theodorakopoulou1, C. Routsi5, A. Armaganidis1,
V. Papaevangelou6, I. Dimopoulou1

[Cormorbid conditions]
Admission APACHE II was 17.7 and SOFA was 5.2. Mean PO2/FiO2 ratio was 148.9. PO2/
FiO2 ratio was less than 100 for 11 patients (39.3 %), 100-200 for 9 patients (32.1 %) and
more than 200 for 8 patients (28.6 %).
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SURVIVORS

NON SURVIVORS

MEAN STD
MEAN STD
PDEVIATION
DEVIATION VALUE
ICU LOS (days)

8.8

7.6

7.7

3.6

0.60

VENTILATOR
DAYS

5.6

7.1

7.3

4.0

0.42

VENTILATOR
FREE DAYS

3.7

1.4

0.4

1.2

\0.05

MEAN TIDAL
VOLUME(ml)

411

20.4

387

27.2

0.19

MAXIMUM PEEP

9

2.5

15.4

3.6

\0.05

FLUID BALANCE

558

423

1062

452

\0.05

WORST PO2/FIO2

178.8

41.7

73.5

42.5

\0.05

[OTHER OUTCOME MEASURES]

[Admission PO2/FiO2]
27 patients (96.4 %) required mechanical ventilation and 23 patients (82.1 %) required
invasive ventilation. Mean duration of ventilation was 6.7 days.

NUMBER
OF PATIENTS

PERCENTAGE

ANY FORM OF VENTILATION

27

96.4 %

INVASIVE VENTILATION

23

82.1 %

NON INVASIVE VENTILATION

11

39.3 %

FAILED NIV

7

25 %

NIV ONLY

4

14.3 %

NONE

1

3.6 %

[MECHANICAL VENTILATION]
12 patients (42.9 %) developed AKI.
Mortality was 60.7 % (n-17). All seven female patients in the peripartum period died.

[Survival analysis -Male vs Female]
Younger age group, low PO2/FiO2 on admission, higher SOFA score on Day 3, positive
fluid balance and pregnancy was associated with significantly higher mortality in univariate
analysis (P \ 0.005).

Number of ventilator free days was significantly higher among survivors (P \ 0.005).
Multivariate analysis however did not show any significant predictor of mortality.
DISCUSSION AND CONCLUSIONS. H1N1 causes significant mortality as per our study.
Our mortality rate of 60.7 % is higher compared to Cherit et al1and Chacko et al2.The higher
mortality rate in our study was probably because of the higher severity of illness of our
patient population compared to Chacko et al.
25 % (n-7) of our patients were in the peripartum period and their mortality was 100 %. All
these patients had severe ARDS mean PO2/FIO2 ratio 70.15 ± 15.82)
85.7 % (n-24) of our patients had more than one organ dysfunction at the time of admission
to ICU. Patients who died had rapidly worsening organ failure.
REFERENCE(S). 1. Cherit, MD et al.,Critically Ill Patients With 2009 Influenza A(H1N1)
in Mexico. JAMA, November 4, 2009—Vol 302, No. 17. 2. J. Chacko et al., Critically ill
patients with 2009 H1N1 infection in an Indian ICU. IJCCM 2010 Apr-Jun; 14(2).
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VIRAL H1N1 RESPIRATORY TRACT INFECTION ADMITTED IN ICU
C. Joya Montosa1, M.C. Martı́nez González1, E. Curiel Balsera1, E. Trujillo-Garcı́a1,
H. Molina Dı́az1, G. Gómez Gallego1, E.E. Aguiar Flores1
1
Hospital Regional Universitario de Málaga-Carlos Haya, Málaga, Spain
OBJECTIVES. Describing a cohort of patients admitted in ICU after H1N1 influenza virus
respiratory infection and analysing differences between this patients and those admitted in
ICU with non H1N1-community acquired pneumonia (CAP).
METHODS. We have analysed patients admitted in ICU after influenza H1N1 respiratory
infection from 2011 to 2013 and compared with patients with CAP admitted to ICU due to
bacterial infection or without microbiological confirmation. We used mean and standard
deviation for quantitative data and percentage for qualitative. We performed Fisher exact
test and student-t test as necessary with maximum alpha error less than 5 %.
RESULTS. A total number of 125 patients with CAP were analysed, 24 of them with H1N1
infection (19,2 %). Mean age was 46 ± 15,2 years, 54,2 % male gender and APACHE II
15,75 ± 7,8. Length of stay in ICU was 24,7 ± 21,8 days and in the hospital 37,6 ± 28,1.
Up to 33,3 % had no comorbidities. Most frequent were high blood pressure 33,3 % and
smoking 37,5 %. 3 cases (12,5 %) were under immunosuppressive agents.
All patients developed new lung infiltrates, fever (79,2 %) and white count cells above
10.000 just in few cases (16,7 %). 75 % showed bilateral infiltrates in admission chest ray.
Non-invasive mechanical ventilation were used in 33,3 % of patients with failure rate of
50 % needing finally invasive mechanical ventilation. Global rate of mechanical ventilation
was 62,5 %, and tracheostomy for weaning was needed in 45,8 %. 37.5 % suffered some
type of respiratory infection after H1N1 infection.
Observed mortality was 12.5 % and predicted by APACHE II 27.54 %. Mortality of patients
with H1N1 was significantly lower than the other causes of CAP (12.5 % vs. 34.6 %)
p = 0.034 OR 0.26 (0.07-0.96). H1N1 patients suffered some type of respiratory infection
after H1N1 37.5 % vs 13.8 %, p = 0.016 OR 3.7 (1.3 to 10.1) and increased ICU and
hospital stay (p = 0.007 and p = 0.0001 respectively). Specific scores (PSI and CURB)
overestimated the mortality of patients with H1N1 infection, including APACHE II, which
had better discriminative power with an area under COR curve 0.92 (0.78 to 1).
CONCLUSIONS. H1N1 pneumonia was a cause of ICU admission in 19.2 % of CAP. It
occurs in younger patients, often without comorbidities. More than half of patients needed
MV and presented higher rates of respiratory superinfections and hospital stay, but a lower
mortality vs non-H1N1 CAP.
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WEB-BASED DELPHI CONSENSUS FOR THE DIAGNOSIS AND MANAGEMENT
OF INVASIVE PULMONARY ASPERGILLOSIS IN CRITICALLY ILL PATIENTS
PARAMETER

SURVIVOR
(MEAN ± SD)

NON SURVIVOR
(MEAN ± SD)

P VALUE

AGE(years)

62.1 ± 10.8

42.9 ± 19.7

\0.05

HEART RATE

103.2 ± 14.1

118.5 ± 18.5

0.05

MAP (mm Hg)

86.9 ± 14.3

89.9 ± 11.4

0.54

Respiratory Rate

26 ± 3.4

31.6 ± 7.3

0.06

PO2/FiO2

207.5 ± 40

110.9 ± 71.9

\0.05

GCS

14.2 ± 1.5

12.2 ± 4.2

0.14

Total Count

12083 ± 4880

9594 ± 5187

0.21

Apache II

15 ± 4.0

19.5 ± 7.2

0.72

SOFA

4.5 ± 1.9

5.7 ± 1.6

0.96

[Survival Analysis - Admission parameters]

J. Garnacho-Montero1, D. Martı́nez-Hernández2, P.M. Olaechea3, Group for Study
Pulmonary Fungal Infection
1
Hospital Universitario Virgen del Rocı́o, Critical Care and Emergency Department, Seville,
Spain, 2San Carlos Clinic Hospital, Faculty of Medicine, Complutense University,
Department of Preventive Medicine and Public Health, Madrid, Spain, 3Hospital de
Galdakao-Usansolo, Critical Care and Emergency Department, Vizcaya, Spain
INTRODUCTION. Consensus-based studies are increasingly used because they provide
results rapidly with relatively low production cost. The great majority of information about
management of invasive aspergillosis in critically ill patients is derived from studies and
trials carried out in onco-haematological patients. The objective of this study is to achieve
consensus about unsolved issues in the diagnosis and management of invasive aspergillosis
in critically ill patients.
METHODS. A group of twelve experts from two Spanish scientific societies (The Spanish
Society for Chemotherapy and The Spanish Society of Intensive Care and Coronary Units)
developed a document with practical recommendations for prevention, diagnosis and
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treatment of invasive aspergillosis in critically ill patients (Rev Esp Quimioter 2013; 26:
173-88). Based on this manuscript, a digital web-based structured questionnaire of 23
questions was designed to be completed by intensivists selected by their special dedication
in the field of infections in the critically ill patients. The consensus procedure was performed
using Delphi technique (variant RAND/UCLA) with two rounds.
RESULTS. 95 invitations were sent obtaining 53 responses (55.8 %). All responders participated in the two rounds. Voriconazole was identified as the first line agent and liposomal
amphotericin B as the alternative in case of contraindication. Consensus was not achieved in
7 questions (30.4 %): need of treatment in patients with risk factors and Aspergillus in
respiratory samples but without respiratory insufficiency and normal imaging study, use of
voriconazole in renal insufficiency (glomerular filtration \ 50 ml/min) or with impossibility
of serum level measurements, use of nebulized amphotericin B as adjunctive therapy in
pulmonary aspergillosis or with the diagnosis of colonization, usefulness of serum galactomannan levels, and the optimal length of therapy.
CONCLUSIONS. Expert consensus was achieved on two-thirds of the questions concerning the diagnosis and treatment of invasive aspergillosis in the ICU. Clinical studies
should be carried out to solve the uncertainties.
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H1N1 INFLUENZA A INFECTION WITH ICU ADMISSION. UNDERSTANDING
THE DIFFERENCES BETWEEN 2009 PANDEMIA AND THE FOLLOWING FLU
WAVES
A. Robles1, B. Civantos1, L. Fernández1, C. Guallar1, S. Yus1, A. Garcı́a de Lorenzo1
1

Hospital Universitario La Paz, Intensive Care Unit, Madrid, Spain
INTRODUCTION. In 2009 a novel H1N1 influenza A virus emerged and was declared a
public health emergency of international concern due to the acute respiratory failure it
produced. Developing ARDS and needing intensive care admission in severe cases.
Consequences of this pandemic flu were not as catastrophic as first believed in terms of
mortality when compared with seasonal flu. However, the final results did show that certain
population groups were especially vulnerable, such as young healthy people and pregnant
and postpartum women.
OBJECTIVES. Our aim was to analyze the demographic and clinical differences of H1N1
flu strain patients with ICU admission at the Hospital Universitario La Paz, from 2009 H1N1
influenza A pandemia to the newer waves between 2011-2014.
METHODS. This is a retrospective comparative study between two groups: patients from
the 2009-2010 H1N1 pandemia (Group 1) and subsequent H1N1 flu cases from 2011-2014
(Group 2).
We collected all the H1N1 cases treated in our ICU between August 2009 and February
2014. Including demographics (age and sex), severity scores (APACHE II, SOFA), days
of ICU and hospital admission, comorbidities, pregnancy, time for diagnosis and
treatment, symptoms and blood parameters at admission, ARDS criteria, requirement
and time of mechanical ventilation, intensive treatment required, outcome and
mortality.
RESULTS. The 2011-14 group (n = 16) was significantly older than those of
2009-10 (n = 13) [Group 1 38.69 ± 13.99; Group 2 60 ± 15.24; (p \ 0.003)]. We
found a significant association with previous COPD diagnosis in Group 2
(p \ 0.008). There were no young healthy patients, nor pregnant women, in this
group. Group 2 patients tend to have longer ICU admissions, as well as more days of
mechanical ventilation; but with no statistical significance. And we found no differences in mortality or clinical outcome between groups; nor in comorbidities,
severity scores (APACHE II, SOFA), complications, hemodynamic values or blood
measured parameters. (Table 1).

[Table 1]
CONCLUSIONS. Our data suggest that people with H1N1 Influenza A infection and ICU
admission after the 2009 outbreak are older and tend to have other comorbidities (COPD)
than those affected in the first wave, behaving as a seasonal flu.
Early treatment should be established every time the infection is suspected, since this may
be related to the development of a worse ARDS.
REFERENCE(S). 1. Kumar A, et al.Critically Ill Patients With 2009 Influenza A(H1N1)
Infection in Canada. JAMA. 2009;302(17):1872-1879. 2. Helferty M1, et al. Incidence of
hospital admissions and severe outcomesduring the first and second waves of pandemic
(H1N1) 2009.CMAJ. 2010 Dec 14;182(18):1981-7. 3. Rodrı́guez A1, et al. Grupo
SEMICYUC. Gripe A pandémica en una unidad de cuidados intensivos: experiencia en
España y Latinoamérica. Med Intensiva. 2010;34(2):87-94.
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EPIDEMIOLOGY OF FUNGAL COLONISATION AND INFECTION IN ICU OF
AN INDIAN TERTIARY CARE CENTRE
A.K. Baronia1, A. Ahmed1, R.S.K. Marak2, A. Azim1
1

Sanjay Gandhi Postgraduate Institute of Medical Sciences, Critical Care Medicine,
Lucknow, India, 2Sanjay Gandhi Postgraduate Institute of Medical Sciences, Microbiology,
Lucknow, India
INTRODUCTION. Local epidemiology plays a major role in the treatment of invasive
fungal infections in ICU.
OBJECTIVES. (1) to study the epidemiology of fungal colonisation and infection in ICU
and (2) to perform external validation of four risk prediction models for invasive candidiasis
(Candida score, colonization index, corrected colonization index (CCI) and Ostrosky’
clinical prediction rule) 1-3
METHODS. 50 consecutive critically ill non-neutropenic adults were enrolled in the study.
Patients’ characteristics, severity of illness and risk factors for colonisation and candidemia
were noted. Microbiology samples were collected at admission, 3rd day and then weekly for
3 weeks. Patients were divided into two groups (Group1- No Candidemia, Group 2- Candidemia). Risk prediction models were calculated at admission.
RESULTS. Mean age was 44.8 ± 14.22 and sex ratio (M/F) was 25/25. Median admission
APACHE II was 16 (range 3-39) and SOFA was 10 (range 2-17). There were 45 patients in
group 1, and 5 patients (10 %) in group 2. Out of 755 samples processed for colonisation
348 (46 %) samples were positive for fungal growth. Most common coloniser was C.
zeylanoides (29.4 %) followed by C. tropicalis (20.8 %) and C. haemulonii (19.2 %).
Multispecies colonisation was seen in 80 % patients. Mostcommon species causing candidemia was C. tropicalis (60 %). Among the various factors studied length of pre-ICU
hospital stay, length of ICU stay, duration of mechanical ventilation and duration of antibiotic therapy were found to be significantly different in the two groups (p \ 0.05). In
general, all the four risk prediction models showed poor PPV (0 % to 9 %) and good NPV
(92 % to 96 %). Among the four models tested CCI had the best performance (AUC 0.621,
PPV 9.09 %, NPV 96.43 %, sensitivity 66.67 %, specificity 57.45 %).
CONCLUSIONS. High prevalence of multifocal multispecies colonisation exists in ICU
patients with high incidence of candidemia. In this study, all the four risk prediction models
had good NPV but poor PPV.
REFERENCES. 1. Pittet D et al. Candida colonization and subsequent infections in critically ill surgical patients. Ann Surg. 1994 Dec;220(6):751-8. 2. León C et al. Usefulness of
the ‘‘Candida score’’for discriminating between Candida colonization and invasive candidiasis innon-neutropenic critically ill patients: a prospective multicenter study. Crit Care
Med. 2009 May;37(5):1624-33. 3. Ostrosky-Zeichner L et al. Improvement of a clinical
prediction rule for clinical trials on prophylaxis for invasive candidiasis in the intensive care
unit. Mycoses. 2011 Jan;54(1):46-51.

0583
LOCAL PRACTICE OF ANTIFUNGAL THERAPY IN PATIENTS ADMITTED TO
THE INTENSIVE CARE UNIT AND ITS EFFECT ON
MORTALITY- A RETROSPECTIVE, SINGLE CENTER, DATA ANALYSIS
R. Dhar1, H. Patel2
Fortis Hospital, Respiratory Medicine, Kolkata, India, 2MSD Pharmaceuticals Pvt. Ltd.,
Critical Care, Mumbai, India
INTRODUCTION. Incidence of Invasive Fungal Infections (IFIs) is on the rise in Indian
Intensive Care Units (ICUs). [1,2] Since IFIs are associated with high mortality, a high degree of
suspicion is required in order to diagnose and treat early for better patient outcomes. [3,4]
OBJECTIVES. To observe the local practice of initiating empiric antifungal treatment in
high risk patients with suspected IFIs and its correlation with mortality.
METHODS. A retrospective, single center data analysis was conducted to evaluate practice
of antifungal therapy and its effect on mortality in patients at high risk for developing IFIs.
Data was analyzed for patients admitted to the ICU and who received antifungal from Jań11
to Maŕ12 using SPSS v.16.
RESULTS. Of 95 patients, 89 were included in the analysis and were divided into 3 groups.
Group 1- patients with fungal culture positive (n = 14), group 2- patients with fungal
culture negative but bacterial culture positive (n = 38) and group 3 patients with both
cultures negative (n = 37). Of the 14 patients with positive fungal cultures, C.tropicalis was
isolated in 9, C.albicans in 3 and A.fumigatus in 2.
Non-responsiveness to broad spectrum antibiotics [ 4 days, immunosuppressants, hemodialysis, uncontrolled DM, major abdominal surgery, sepsis, total parenteral nutrition and mechanical
ventilation were the common risk factors. There was no difference in average number of risk
factors between groups (1.6, 1.8 and 1.9). Presence of co-morbidities in different groups (2.1,
2.6, 2.7) correlated significantly with presence of risk factors (p = 0.039). 83.15 % (74/89)
patients received azole as monotherapy, mainly fluconazole (72/74). 10.1 % (9/89) patients
received echinocandin as monotherapy, mainly caspofungin (8/9). 6.74 % (6/89) patients
received multiple antifungals. Average time to start antifungals was 4.7 days in patients with
any positive culture. Average duration of antifungal treatment was 5 days irrespective of culture
growth. Overall mortality was 37.1 % (33/89) and was comparable between groups.
CONCLUSION. Patients with IFIs had high mortality irrespective of culture positivity.
Invasive candidiasis due to C.tropicalis was the most common cause of fungal infection.
However, the time of initiating antifungal was not within the first hour of recognizing severe
sepsis [5]. This implies lack of clarity on use of antifungals for optimal benefit. Hence, we
conclude that a high index of clinical suspicion based on existing risk factors & co-morbidities combined with early initiation of an effective empirical antifungal would result in a
better clinical outcome.
REFERENCES. 1. Soman R et al. Med Update. 2012; 22:15-19. 2. Uppin MS et al. Indian
J Patho Microbio. 2011; 54:344-9. 3. Cristóbal León-Gil et al. Rev Esp Quimioter. 2012;
25(4):274-282.
4. Chakrabarti A. J Postgrad Med. 2005; 51(1): 16-20. 5. Dellinger et al. CCM. 2013;
41:580-637.
GRANT ACKNOWLEDGEMENT. MSD Pharma. Pvt. Ltd.
1
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TREATMENT OF CANDIDEMIA IN CRITICALLY ILL PATIENTS: A SNAPSHOT
OF EVERYDAY
J.E. Barrueco-Francioni1, J. Mora-Ordoñez1, F.J. de Miguel Aparicio1, M.J. FuronesLorente1, E. Curiel-Balsera1
1

Malaga General University Hospital, Intensive Care Unit, Malaga, Spain
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INTRODUCTION. Candidemia is a common and lethal infection in critically ill patients,
guidelines for treatment have been made, but in daily practice clinicians should decide
individualized treatments pending on context of the pathology, patient and environment.
OBJECTIVES.
- Determine which are the type and time of use for anti-fungals, in patients with candidemia
- Determine the association of incorrect treatments with mortality
METHODS. Retrospective observational study in a Spanish ICU of a tertiary university
hospital with 54 beds, from June 2009 to June 2013. We included all patients over 18 years
admitted to the UCI, having positive blood cultures for any species of Candida. 22 patients
met inclusion criteria. Clinical and epidemiological variables were analyzed, as well as type
of species of fungi that grew, delays in treatment and duration. Continuous variables are
presented as mean ± standard deviation. Categorical variables are presented as percentages.
We used Fisheŕs exact test and Mann–Whitney U to compare variables as needed with
maximum alpha error of 5 %.
RESULTS. Of 22 patients, 63.6 % were men, mean age 59 ± 14.9 years, APACHE II at
admission 18.5 %. Mean ICU stay was 32.6 days and 87.9 days in-hospital. Crude ICU
mortality was 40.9 % and 50 % in-hospital. Reasons for admission were: medical 54.5 %,
surgical 36.4 % and trauma 9.1 %. Candidemia were classified as albicans(54.4 %) and
non-albicans (45.6 %) being 80 % C. parapsilosis.
No prophylactic or preemtive treatments were made. Of the 22 patients, 18,2 % did not
receive anti-fungal treatment because limitation of therapy or die before diagnosis. 27.3 %
of patients received empirical treatment and 54,5 % received targeted treatment. Antifungal
type doses used were revised finding that 83.3 % of 18 treated patients received appropriate
treatment. Patients were admitted to the ICU on day 19 of in-hospital admission (mean
19.4 ± 22.6 days,). Candidemia was diagnosed on day 26 (mean 25.7 ± 21.1 days) and
treatment started the day 25 (mean 24.9 ± 20.7 days). The mean duration of anti-fungal
treatment was 18.9 ± 17 days.
Of 28 treatment regimens (initiation, escalation or de-escalation) Fluconazole was the most
used drug (60.7 %) followed by echinocandins (21.4 %) and amphotericin B liposome
(17.9 %). Improper treatment was associated with mortality, with an OR of 12 (1.1-128.8)
CONCLUSIONS. • Although the guidelines recommend echinocandins in critically ill
patients in our sample fluconazole was the most commonly used treatment
• The candidemia is usually detected in the cultures of ICU admission which means that
patients acquire infection outside the ICU.
• Improper treatment is associated with mortality
REFERENCES. Pappas P, Et al. A Prospective Observational Study of Candidemia:
Epidemiology, Therapy, and Influences on Mortality in Hospitalized Adult and Pediatric
Patients. Clin Infect Dis (2003) 37(5): 634-643.
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RETROSPECTIVE STUDY ON THE REASONS TO USE MICAFUNGIN IN LUNG
TRANSPLANTATION PATIENTS (REMIT)
C. López1, H. Puigderrajols1, L. Dono1, A. Parra1, M. Pérez1
1

Vall d́Hebron University Hospital, Intensive Care Department, Barcelona, Spain
INTRODUCTION. Lung transplant recipients(LTR)present high risk of invasive fungal
infections(IFI), mainly invasive aspergillosis and candidiasis. Micafungin has been described as a new echinocandin with promising results in prophylaxis and treatment of IFI.
OBJECTIVES. To aim reasons to use micafungin in prophylaxis or treatment of IFI in
critically ill LTR admitted to intensive care unit(ICU).To evaluate indications, time of
treatment, complications and outcomes.
METHODS. Conducting a retrospective study on all LTR admitted to ICU during
2012-2013, who received prophylaxis or treatment with micafungin. Recorded data includes
demographics, diagnostic category, along with acute and underlying conditions. For statistical analysis, Pearson’s Chi squared, Fisher and Mann–Whitney U tests have been used.
Data are expressed as frequency(percentage) or median(25th-75th inter-quartile range).
RESULTS. During study period, 48 patients with micafungin treatment were admitted to
ICU,19 were LTR(57.9 % male;median age 55(IQR 44-58),median APACHE II 23(IQR
8-39).Main indication for lung transplantation was pulmonary fibrosis(42 %)followed by
chronic obstructive pulmonary disease(31 %).Bilateral lung transplant were performed in
57 %,unilateral right side transplant in 31 % and left side in 10 %(without significant differences).Almost all patients were treated with corticoid therapy (94 %),antibiotic treatment
over seven days in 78 %,and only one patient(5 %) presented severe neutropenia.
Micafungin was used as prophylaxis in 7 patients(38 %),directed therapy in 2
(10 %),empirical treatment in 2(10 %) and as pre-emptive in 8 patients(42 %).
Etiological agent was apergillus spp in 63 %.Lung was the main site of infection(68 %).Median days of antifungal treatment were 12(IQR 5-27) and no complications were
described. Most of the patients received prophylaxis with desoxycholate amphotericin.
Additionally, 9 patients were previously treated with voriconazole(3 cases:27.3 % in bilateral
transplant recipients and 6 cases:75 % in unilateral graft(p = 0.07).Doses of micafungin over
100 mg daily were given to one patient. Microbiological evolution was successful in 100 % of
prophylaxis group, compared to 75 % in treatment group(p = 0.01).During ICU stay, almost
all patients required vasopressors and mechanical ventilation. Continuous renal replacement
therapy was required in one case(5 %).Neither therapies received in ICU, nor anti-fungal
treatment indication was related to ICU outcomes.ICU LOS 23(7-72)days and overall mortality
rate was 26 %.Only one case was related to IFI.
CONCLUSIONS. Use of micafungin as prophylaxis or treatment of IFI in LTR was
effective and safe. Microbiological evolution was favorable in all patients in prophylaxis
group.
REFERENCE(S). Koo S, Kubiak DW, et al. A targeted peritransplant antifungal strategy
for the prevention of invasive fungal disease after lung transplantation:a sequential cohort
analysis. Transplantation.2012 Aug 15 [cited 2014 Mar 31];94(3):281-6.
GRANT ACKNOWLEDGMENT. Astellas.

OBJECTIVES. To describe epidemiological and clinical characteristics in patients
admitted in our intensive care unit by Influenza A in both periods. We compare personal
health history, analytical and clinical parameters and correlate to mortality.
METHODS. We did a retrospective observational study according to variables: qualitatives
variables with percentages by categories and square Chi; quantitative variable with mean,
standard deviation and T Student; or median, interquartile rank and U Mann Whitney; or
regression, depending on the statistical distribution.
RESULTS. We admitted 42 patients (22 in the first period, 20 in second), being the reason
for admission primary viral pneumonia 77 % in 2009, and all patients en 2014. The mean
age was higher in second period (49.4 vs 47.8 years). We had more patients in second period
(60 vs50 %), but mortality in women was higher in 2009 (35.4 vs 25 %). According to the
severity APACHE II (16.35 vs 13.7) and SOFA score (8.45 vs 3.95) and mortality (35 vs
22.7 %), in 2014 and 2009 respectively. In relation to analysis data: CPK (1435 VS 186),
Creatinine (1.4 vs 0.9), and procalcitonine (6.5 vs 3.5) had higher levels in second period.
We choosed oseltamivir in all patients, median to start treatment (7 vs 5 days) en 2014 and
2009 respectively, and treatment duration was longer in second period (12.7 vs 5) days.
Radiographic pattern was more severe in 2014, 50 % of patients had 3 or 4 quadrants
affected in the Xray, only 31.4 % in 2009. We have not found differences of risks factors
between periods. 4 patients received non invasive ventilation en the two outbreaks, and in
2014 we had more percentage of failure (75 %). Our patients needed mechanical ventilation
80 % (n = 16) in 2014 and 50 % (n = 11) in 2009. In the second outbreak 45 % (n = 9)
developed mechanical ventilation acquired pneumonia, more than the second period 31 %
(n = 7), and this was associated with more days in mechanical ventilation and a longer stay
in intensive care unit.
CONCLUSIONS. Due the small number of patients we have not found differences between
the two periods. The care impact have been greater in the second period (2014), having
similar number of patients in two months. We have observed a higher severity en 2014, in
APACHE II and SOFA score, analytical and radiographic findings and more mortality.
REFERENCE(S). Sitema de vigilancia de la gripe en España. Instituto de salud Carlos III
(recurso en internet) http://vgripe.isciii.es/gripe/inicio.do accedido 16/04/2014.
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INFLUENZA TYPE A EPIDEMIC IN A SECONDARY HOSPITAL
R. Rodrı́guez Castaño1, A. Alonso Marı́n1, P. Nieto Guindo2, J.Á. Ramos Cuadra1
Hospital Torrecárdenas, Medicina Intensiva, Almerı́a, Spain, 2Hospital Torrecárdenas,
Farmacia, Almerı́a, Spain
OBJECTIVES. To describe the epidemiological and clinical features of patients with
Influenza infection diagnosed by real-time quantitative polymerase chain reaction (RTqPCR) in the season 2013-2014.
METHODS. We perform a prospective observational study of all patients admitted to a
secondary hospital during the 2013-14 influenza virus epidemic period. Results are
expressed as mean and standard deviation or percentage. A bivariate analysis using the t
Student test for quantitative variables after checking its fit to normality is done.
RESULTS. A total of 45 patients (41 adults and 4 infants) were analyzed. Influenza
infection was diagnosed by real-time quantitative polymerase chain reaction (RT-qPCR) in
nasopharyngeal swab or tracheal aspirate specimens. Patients in childhood were discarted.
Average age was 51 ± 16 years, range 21-80. 56.1 % were women. Only 14,6 % got the
influenza vaccine, 58,5 % were not previously vaccinated against influenza and in 26.8 %,
this parameter was unknown. Acute renal failure occurred in 7.3 % patients. The most
common risk factors were: 29.2 % hypertension, 19.5 % diabetes mellitus, heart disease of
any type and chronic lung disease, 14.6 % chronic renal failure, 12,1 % hypothyroidism and
obesity, and 7.3 % pregnancy. 12.2 % were immunocompromised. 29.2 % had not risk
factors. The average stay in hospital was 16.5 ± 18.7 days (two patients are still admitted).
APACHE II medium was 7.4 ± 5.9. 92.6 % of patients treated with oseltamivir over a
average period of 7.8 ± 1.9 days. 78 % of patients continued antibiotic treatment after
confirming diagnosis and with a positive RT-qPCR. In-hospital mortality rate was 4.9 %.
Vaccinated patients had higher APACHE II scores than unvaccinated but did not differentiate significantly (9.8 ± 4.3 in vaccinated pacients, unvaccinated 5.7 ± 6.1, mean
difference +4.0, 95 % confidence interval (-1.4 to 9.5) p = 0.14). For other variables like
smoking or renal failure there were no significant differences between the two groups. Nine
patients (22 %) needed intensive care. Six pacients (66.6 %) received invasive mechanical
ventilation and four (44.4 %) non-invasive ventilation. Score average of APACHE II was
13.9 ± 5.2 with an average stay in the ICU of 21.1 ± 31.5 days. No patiens died in ICU.
CONCLUSIONS. Infection with type A influenza is a disease that mainly affects young
adults mostly with some previous risk factor. Particularly striking is the low rate of vaccinated despite indications in many cases of patients with multiple personal medical history.
It is a clinical picture with low morbidity and mortality AND only few patients require ICU
admission.
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USEFULNESS OF THE CENTRAL VENOUS-TO-ARTERIAL CARBON DIOXIDE
DIFFERENCE (CVACO2 GAP) AND THE CVACO2/ARTERIAL-VENOUS
OXYGEN CONTENT DIFFERENCE RATIO (CVACO2 GAP/CAVO2 RATIO) IN
THE HEMODYNAMIC RESUSCITATION PROCESS IN SEPTIC SHOCK
P. Saludes1, J. Mesquida1, E. Torrents1, G. Gruartmoner1, C. Espinal1, A. Artigas1
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COMPARATIVE ANALISIS OF TWO INFLUENZA A OUTBREAKS IN
INTENSIVE CARE UNIT (2009-2014)
C. Trujillano-Fernández1, M.A. Estecha1, C. Reina-Artacho2, N. Zamboschi2,
L. Ruiz- del fresno2, M.V. de la Torre-Prados2
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Hospital Virgen de la Victoria, Intensive Care Unit, Málaga, Spain, 2Hospital Virgen de la
Victoria, Málaga, Spain
INTRODUCTION. Influenza A epidemic outbreaks have meant a major care and economic
impact, both 2009/10 (October 09 to April 10) and 2014 (January and February). This
encouraged us to compare both periods.

Consorci Sanitari Parc Taulı́, Critical Care, Sabadell, Spain
OBJECTIVE. To evaluate the usefulness of the central venous-to-arterial carbon dioxide
difference (cvaCO2 gap) and the cvaCO2/arterial-venous oxygen content difference ratio
(cvaCO2 gap/CavO2 ratio)1 in the hemodynamic resuscitation process in septic shock.
METHODS. Prospective observational study. Septic shock patients within the first 24 h of
ICU admission were studied. Once normalized values of mean arterial pressure
(MAP [ 65 mmHg) and central venous oxygen saturation (ScvO2 [ 70 %) were achieved,
simultaneous blood samples were obtained from a central venous line and an arterial
catheter. The cvaCO2 gap and the cvaCO2 gap/CavO2 ratio were calculated. Consecutive
paired blood samples (arterial and venous) were obtained for each studied patient within the
following hours. According to current literature, altered cvaCO2 gap was defined for values C 6 mmHg2, and lactate improvement was defined as the decrease of at least 10 % of
the previous lactate value3. All paired blood samples obtained within the first 48 h were also
computed.
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RESULTS. Twenty-four septic patients were studied, with a mean age of 66 ± 12 years
old. At inclusion, patients had values of MAP of 76 ± 12 mmHg, ScvO2 71 ± 8 %, and
venous lactate of 41 ± 59 mg/dL. The cvaCO2 gap was 5.7 ± 1.8 mmHg, and the cvaCO2
gap/CavO2 ratio was 1.6 ± 0.7. The cvaCO2 gap was correlated to venous lactate and,
inversely, to ScvO2. The cvaCO2 gap/CavO2 ratio significantly correlated with both lactate
and ScvO2. The first gasometric control was obtained after 3 ± 2 h. Those patients whose
initial lactate values did not decrease had higher cvaCO2 gap/CavO2 ratio values at inclusion
(1.9 ± 1 vs 1.4 ± 0.5, p 0.05). During the follow-up, 57 paired blood samples were
obtained. No-improvement in lactate values was associated to higher cvaCO2 gap/CavO2
ratio values in the previous gasometric control (p \ 0.01). ROC analysis showed an AUC
0.75 (95 % CI 0.6-0.9, p \ 0.01), and a cvaCO2 gap/CavO2 ratio cut-off value of 1.4 had S
0.83 and E 0.7 for lactate improvement prediction. The odds ratio of an adequate lactate
clearance was 0.22 (95 % CI 0.06-0.86, p 0.03) in those patients with an elevated cvaCO2
gap ([ 6 mmHg), and 0.12 (95 % CI 0.03-0.5, p \ 0.01) in those with an elevated cvaCO2
gap/CavO2 ratio ([ 1.4).
CONCLUSIONS. In a population of septic shock patients with normalized MAP and
ScvO2, the presence of elevated cvaCO2 gap or elevated cvaCO2 gap/CavO2 ratio significantly reduced the odds of adequate lactate clearance. Including these parameters in future
resuscitation algorithms might prove useful in order to obtain real-time information on the
adequacy of tissue perfusion.
REFERENCE(S). 1.- Mekontso-Dessap A, et al. (2002) Intensive Care Med 28:272-277.
2.- Vallet B, et al. (2013) Intensive Care Med 39:1653-1655. 3.- Jones AE, et al. (2010)
JAMA 303:739-746

Group
A

Group
B

pvalue

Male/female (n)

9/10

15/10

0,695

Age (yr)

66

62

0,438

LVEF (%) 50/30-50/30

10/6/3

16/8/1

0,389

Type of surgery (%) CABG VR Combined
procedure

12/0/7

12/2/11

0,348

Duration (min) CPB

122

133

0,400

Use of vasopressors (%) Low High

25/58

75/42

0,026*

Time to extubation (h)

13

30

0,068

ICU stay (day)

1,6

2,8

0,134

RL the first 24 hafter surgery (cc)

3500

4200

0,248

[Table 1 Patients’ characteristics]
We found that fluid therapy with therapy study caused increased external blood loss via
chest tubes after operation. However, transfusion of packed red blood cells during the first
24 h was significantly different (p \ 0,001) between the groups.
They were significantly different (p \ 0,001) on renal dysfunction and coagulation disorder.
Table 2.
Group A

Group B
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Chest tube drainage (ml)

340

890

p \ 0,001*

LEFT VENTRICULAR PERFORMANCE IS SIGNIFICANTLY AFFECTED BY
INCREASING EXTRACORPOREAL BLOOD FLOW ON VA ECMO

Packed red blood cells

0,11

1,2

p \ 0,001*

P. Ostadal1, M. Mlcek2, A. Kruger3, P. Hala3, S. Lacko2, M. Mates3, P. Neuzil3, O. Kittnar2

p-value

Coagulation disorder (%)

10,5

56

p = 0,002*

Renal dysfunction (%)

10,1

64

p \ 0,001*

1

Na Homolce Hospital, Cardiovascular Center, Dept. of Cardiology, Prague, Czech
Republic, 2Charles University in Prague, Prague, Czech Republic, 3Na Homolce Hospital,
Prague, Czech Republic
INTRODUCTION. Veno-arterial extracorporeal membrane oxygenation (VA-ECMO)
offers bridge to recovery or to other therapeutic procedure in severely compromised circulatory conditions caused by advanced left ventricular dysfunction. However, current
evidence on the relation between the extracorporeal blood flow (EBF) and left ventricular
performance variables remains insufficient.
OBJECTIVES. To assess the relationship between EBF on VA-ECMO and left ventricular
function in porcine model of acute hypoxic cardiogenic shock.
METHODS. Five pigs (50 kg) under general anesthesia and artificial ventilation underwent
VA-ECMO implantation. Subsequently, acute hypoxic cardiogenic shock was induced by
left anterior descending (LAD) coronary artery perfusion with venous blood. Marked cardiac dysfunction and cardiogenic shock with signs of tissue hypoxia developed after 60 to
90 min of myocardial hypoxia. Hemodynamic and cardiac performance parameters were
then measured at different levels of EBF (from 1 to 5 L/min) using arterial and venous
catheters, pulmonary artery catheter and PV-loop catheter introduced into the left ventricle
(LV).
RESULTS. All animals survived myocardial hypoxia and underwent successfully all study
procedures. Myocardial hypoxia resulted in a drop of cardiac output (CO) to 2.87 L/min and
systolic blood pressure (SBP) to 60 mmHg. With increasing EBF from 1 to 5 L/min we
observed increase in SBP to 97 mmHg (P \ 0.001); however CO decreased to 2.07 L/min
(P \ 0.001), LV end-diastolic volume increased from 105 to 126 mL (P = 0.005), LV endsystolic volume increased from 61 to 87 mL (P = 0.002), LV ejection fraction decreased
from 42 % to 31 % (P \ 0.001), and stroke volume decreased from 44 to 39 mL (P \ 0.05).
Highly significant changes were detected also in stroke work (P \ 0.001). LV end-diastolic
pressure was not affected by changes in EBF (P = 0.59).
CONCLUSIONS. Our data indicate that the higher levels of VA-ECMO blood flow in
cardiogenic shock may negatively affect left ventricular functions. It can be, therefore,
anticipated that optimal VA-ECMO blood flow should be as low as possible to maintain
adequate tissue perfusion.
GRANT ACKNOWLEDGMENT. This study was supported by the grant from the Czech
Ministry of Health, Nr. 12153 and by the Institutional grant MH CZ - DRO (Nemocnice Na
Homolce - NNH, 00023884).
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EFFECTS OF FLUID THERAPY ON BLOOD LOSS AND COAGULATION IN
CARDIAC SURGERY
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INTRODUCTION. There is controversy about the optimal management of perioperative
fluids in patients undergoing cardiac surgery.
Preventing overloads of perioperative fluids has been associated with less complications
after the surgery. The transfusion requirements has been associated with an increase of
morbility and mortality after cardiac procedures.
OBJECTIVES. Comparing the loss of blood in chest tube drainage among the patients who
received crystalloids, in the form of Ringer’s lactate, as main intraoperative fluid management during the cardiac surgery in liberal or restrictive fluid therapy.
METHODS. This randomized, single-centre trial. Inclusion criteria were: patients undergoing elective cardiovascular surgery on cardiopulmonary bypass. Exclusion criteria were,
preoperative anaemia, coagulation disorders and renal dysfunction.
The patients were randomized into two groups:
In group A (n = 19): the reposition was made with a restrictive fluid therapy of 15-20 ml/kg.
In group B (n = 25): the dose was between 25 and 50 ml/kg
Anaesthesia technic: Induction: midazolam, propofol, fentanyl and cisatracurium. Maintenance: sevoflurano and fentanyl. The CPB circuit was primed with 1.000 ml of RL and
500 ml Hidroxietilalmidon and 100 ml of mannitol 20 %.
Patients received tranexamic acid as antifibrinolytic. Hypothermia was inducted between
28-348C. Swan Ganz or Vigileo/Flotrac were used to monitor myocardial performance and
the impact of fluid loading and inotropic support on ventricular function.
RESULTS. A total of 44 patients randomized into two groups were included in the study
Table 1.
2

[Table 2 Results the first 24 h after surgery]
CONCLUSIONS. We found out that the liberal fluid therapy increases the loss of blood
loss via chest tubes after surgery. Besides it causes bigger deterioration in the renal dysfunction and coagulation disorder. It also produces an increase in the transfusion of packed
red blood cells requirements in the first 24 h. We must do a wider study and compare
patients who received other fluids and check if this trend repeats.
REFERENCE. Holte K, Kehlet H. Fluid therapy and surgical outcomes in elective surgery:
a need for reassessment in fast-track surgery. J Am Coll Surg 2006; 202: 971-89. Comparison of the effects of albumin 5 %, hydroxyethyl starch 130/0.4 6 %, and Ringer’s lactate
on blood loss and coagulation after cardiac surgery. British Journal of Anaesthesia 112 (2):
255-64 (2014).
ACKNOWLEDGEMENTS: We thank the medical staff of the Department of Cardiothoracic and Vascular Anaesthesiology and Intensive Care Medicine for their kind support
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SEVERE HYPOTHERMIA AND THE QTC INTERVAL
A.T. Kleinsasser1
1
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INTRODUCTION. Severe Hypothermia is known to affect the conductive system of the
heart. Particularly during rescue of hypothermia victims, slow heart rates, long QT intervals,
Osborne waves and occasionally ventricular fibrillation have been reported. It remains
uncertain, below which body temperature significant alterations of the EKG occur.
OBJECTIVES. As there is little information available on the EKG in hypothermia we
aimed to define the temperature dependency of intervals in the EKG.
METHODS. In this study we examined 4 anesthetized pigs during submersion hyperthermia and 4 control animals (normothermic submersion). Examination group animals
were submerged in 8Celsius water, control group animals in 39Celsius water. Core
temperature was gauged using a Swan-Ganz catheter. Measurements were taken after every
single degree Celsius drop in body temperature or every three minutes in the controls.
Variables observed included heart rate, PQ, QRSc (c denotes rate corrected), QT, QTc and
JTc interval oft he EKG, blood pressure and blood gas variables.
RESULTS. Hypothermic, but not normothermic submersion led to significant prolongation
in EKG intervals. At 24 Celsius QTc was prolonged to 710 ms vs 370 ms in normothermia.
In hypothermic subjects, we found a tight positive linear correlation beween drop in body
temperature and cardiac intervals. This was particularly true fort he rate corrected QT
interval.
CONCLUSIONS. Thus, in this porcine model, it is possible to calculate body core temperature from the EKG’s QTc in hypothermia. This may useful for gauging the degree of
hypothermia during rescue in the field.
GRANT ACKNOWLEDGMENT. Axel Kleinsasser is supported by FGG: D-152810-021011
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INCIDENCE OF LATE COMPLICATIONS AFTER PERCUTANEOUS
TRACHEOSTOMY
N. Carrizo1, R. Avila1, C. Zuchella1, L. Morano1, A. Gamboa1, M.M. Filippi1
1
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INTRODUCTION. Given the operacional benefit and lower mortality Percutaneous dilatacional tracheostomy (PDT) is one of the most common elective invasive procedures in
critically ill patients with prolonged need for mechanical ventilation (MV).
Perioperative complications (hemorrhage, pneumothorax, desaturation, etc.) have been well
documented by numerous series and meta-analysis. However the record of late complications, particularly tracheal stenosis is difficult due to the high mortality in this group of
patients, difficulty of access to specialized medical centers and persistent medical problems.
OBJECTIVE. To determine the incidence of tracheal stenosis and other late complications
in those patients underwent PDT during their stay at intensive care unit.
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METHOD. Between January 2009 to December 2013 were performed 515 PDT, using two
techniques: Guide Wire dilating forceps (GWDF) and Single Step dilatational Tracheostomy
(SSDT), both without fiberoptic guidance. There were 363 long-term survivors (70,5 %),126
(34,7 %) of whom were interviewed and offered further evaluation by fiberoptic laryngotracheoscopy (FOL).
RESULTS. Demographic characteristics: Age 32 ± 14,7, 96 Male (76.1 %), APACHE II
17 ± 5,4 Timing of tracheostomy 10,4 ± 4,1 days, Mechanical Ventilation
22,3 ± 11,9 days, Months since tracheostomy to FOL 2,7 ± 1,6. Cause of admission :TBI
62 (49.2 %), Polytrauma 17 (13.5 %), Injury gun fire: 12 (9.5 %), Stab wound 5 (3.9 %),
Stroke 7 (5.5 %), Respiratory failure 6 (7.7 %), Septic Shock 4 (3.1 %), Guillain -Barre 3
(2.3 %) Other 10 (7.9 %).
Techniques: GWDF 87 (69.0 %), SSDT 39 (30.9 %)
Late complications:
FOL: Mild stenosis 5 (3.9 %), Moderate stenosis 7 (5.5 %), Severe stenosis 8 (6.3 %),
Critical stenosis 2 (1.5 %), tracheo- esophageal fistula 3 (2.3 %), vocal cord paralysis 1
(0.7 %), delayed stoma closure 9 (7.1 %), granuloma 5 (3.9 %).
CONCLUSION. Despite the low perioperative complication rate and other perceived
benefits of PDT, long-term follow-up of both symptomatic and asymptomatic patients
indicates that the incidence of tracheal stenosis is significant. In our research 22 patients
(17,4 %) had some grade of stenosis and required some kind of intervention (surgery,
dilación or stenting).
REFERENCE(S). Percutaneous Tracheostomy Performed Without Bronchoscopic Guidance: Experience In 310 Patients. Intensive Care Medicine. Supplement 1 vol 38 0.2012
(0746). Incidence of Tracheal Stenosis and Other Late Complications After Percutaneous
Tracheostomy. Annals Of Surgery Vol. 232, No. 2, 233-241.
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CONTINUOUS CONTROL OF DOUBLE-LUMEN ENDOTRACHEAL TUBE CUFF
PRESSURE VS. STANDARD CUFF MANAGEMENT FOR THE PREVENTION OF
INTRA-OPERATIVE PULMONARY ASPIRATION
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M.J. Jimenez4, C. Gomar4, M.J. Arguis4, E. Aguilera Xiol2, J.D. Marti2, N. Fabregas4,
F. Lomeña3, L. Molins1, A. Torres2
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Critical Care Medicine, Barcelona, Spain, 3Hospital Clinic, Nuclear Medicine, Barcelona,
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INTRODUCTION. Standard double-lumen endotracheal tube comprises a high-volume
low-pressure cuff to seal the trachea. Leakage of colonized oropharyngeal secretions across
the cuff frequently occurs, particularly when the cuff is underinflated. This potentially leads
to post-operative pneumonia.
OBJECTIVES. We tested the impact of continuous control of the tracheal cuff pressure
(PTCuff), in comparison with standard cuff management on the prevention of pulmonary
aspiration.
METHODS. Twenty-seven patients (64.7 ± 10.8 yr) undergoing elective lobectomy for
lung cancer were enrolled into the study. Tracheal diameter was computed through CT scan.
Tracheal cuff diameter was measured with a caliper. A 20-G epidural catheter was attached
to the double-lumen tube to allow instillation into the subglottic region. Following intubation, patients were randomized to receive continuous control of PTCuff (treatment group,
12 patients) through an electronic controller (Mallinckrodt pressure control, Covidien, USA)
or standard care of PTCuff (control group, 15 patients). In the treatment group, PTCuff was
maintained at 28 cm H2O. In the control group, following intubation, the PTCuff was set at
28 cm H2O through a manometer, and adjusted in cases of consistent air leakage.
Throughout the surgical procedure, nitrous oxide was never administered. Following
placement of the patient into the lateral position for thoracotomy, 4-mL solution of methylene blue and 3.7 megabecquerels of 99mTc-DTPA was slowly instilled into the subglottic
region. The half-life of the isotope is 6 h and is not orally absorbable. After 1, 2 and 3 h
from instillation, we collected oropharyngeal and tracheal secretions to assess macroaspiration through presence of methylene blue. Radioisotopic counting was performed using
a gamma counter to evaluate micro-aspiration. Scintigraphic results were corrected for
background activity, decay, and expressed as log10 of the counts per minute (cpm) per gr.
RESULTS. Sixteen patients were intubated with a left double-lumen tube; whereas, eleven
with a right one. The median double-lumen tube diameter was 39 Fr (range 35-41). The ratio
between cuff and tracheal diameter was 1.71 ± 0.2, without difference between groups
(p = 0.990). Macro-aspiration was detected in 20.0 and 23.3 % of the samples in the
treatment and control groups, respectively (p = 0.736). Mean oropharyngeal radioactivity
was 5.5 ± 1.5 log10 cpm/gr. As depicted in figure 1, tracheal secretions radioactivity was
2.4 ± 1.6 log10 cpm/gr in the treatment group and 2.8 ± 1.8 in the control group
(p = 0.213). Additionally, tracheal secretions radioactivity was consistent at 1 h
(2.8 ± 1.8), 2 h (2.4 ± 1.6) and 3 h (2.8 ± 1.8) after instillation (p = 0.437).
1

[Figure 1]
CONCLUSIONS. These results strongly corroborate that during thoracic surgery pulmonary aspiration across the double-lumen tracheal cuff is common, irrespective of
continuous control of internal cuff pressure.
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EMERGENT ENDOTRACHEAL INTUBATION: MEDICATIONS AND DEVICE
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INTRODUCTION. Emergent endotracheal intubations (EETIs) are life-saving procedures
performed by emergency medicine (EM) and critical care medicine (CCM) physicians.
However a standard approach to EETI does not exist, and various medications and equipment may be used. Information on these intubation practices is required to inform
investigations of EETI.
OBJECTIVES. To determine the medications and devices utilized for intubation by
Canadian EM and CCM physicians.
METHODS. As part of a clinical scenario-based survey, physicians were asked to indicate
which medications they would administer to facilitate EETI, their 1st choice of intubation
device, and a backup procedure should the 1st choice fail. The survey was distributed to all
non-trainee physician members of the Canadian Association of Emergency Physicians and
the Canadian Critical Care Society via web-based and postal methods. Physicians were
asked questions based on 3 scenarios (trauma; sepsis; heart failure) and provided responses
using a 5-point scale ranging from ‘‘always’’ to ‘‘never’’ to capture usual practice.
RESULTS. A total of 1758 physicians were sent the survey, with a response rate of 50.2 %
(882/1758). Most physicians indicated that direct laryngoscopy with a MacIntosh blade
would ‘‘always/often’’ be their first choice of intubation device in the 3 scenarios (avg
85.1 %, range 79.0-88.9 %; OR = 24.6; CI:{20.8, 29.2}; P \ 0.001), followed by video
laryngoscopy (avg 37.5 %, range 29.9-49.5 %) and bougie-assisted intubation (avg 19.5 %,
range 15.9-24.9 %). The backup device that physicians chose to use most often (‘‘always/
often’’) was an extraglottic device (avg 58.7 %, range 56.2-60.4 %), followed by percutaneous cricothyrotomy (avg 4.5 %, range 4.0-5.7 %) and open cricothyrotomy (avg 3.6 %,
range 1.9-5.1 %).
The medications most commonly selected (‘‘always/often’’) by physicians to use in the
EETI scenarios were fentanyl (avg 45.3 %, range 42.3-50.7 %, NS), etomidate (avg 38.2 %,
range 24.6-50.5 %, NS), and propofol (avg 28.3 %, range 25.7-36.1 %, NS). EM physicians
chose to paralyze patients more often than CCM physicians (OR = 3.40; CI:{2.90, 4.00};
P \ 0.001), with 28.6 % of EM physicians and 9.1 % of CCM physicians responding they
would ‘‘always/often’’ give patients a paralytic for EETI. Other medication choices varied
between clinical scenarios.
CONCLUSIONS. Most emergency and intensive care physicians in Canada utilize direct
laryngoscopy with a MacIntosh blade as a primary device for EETI, with an extraglottic
device as a backup. Paralysis for intubation was not used in the majority of cases, but was
more likely to be used by EM physicians.
GRANT ACKNOWLEDGMENT. This study was funded by a Clinician Scientist Award
from the Faculty of Medicine, Dalhousie University, Halifax, Nova Scotia, Canada.
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FEASIBILITY OF A PNEUMATIC DEVICE IN CONTROLLING TRACHEAL
CUFF PRESSURE IN INTUBATED CRITICALLY ILL PATIENTS
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INTRODUCTION. Cuff pressure control is mandatory for an adequate management in the
mechanically ventilated patient. Microaspiration and the development of tracheal ischemia
are the most important threats if pressure control is not adequately managed. Several
automatic devices have been designed however expensive and not universally used, thus the
use of manual manometer is still the most extended method in Intensive Care Unit (ICU).
OBJECTIVES. The primary objective of the present trial was to determine the feasibility
and efficacy of PressureEasy device (Smiths medical cuff pressure controller) in the
continuous control of tracheal cuff pressure (Pcuff) in patients intubated with polyvinyl
chloride (PVC)-cuffed tracheal tubes.
METHODS. Prospective, randomized, intention-to-treat (ITT), controlled study, (blinded
during the automatic control). All patients requiring intubation with a predicted duration of
mechanical ventilation C 48 h were eligible.
18 patients randomly received continuous control of Pcuff with Pressure easy device for
24 h, followed by discontinuous control (every 4 h) with a manual manometer for 24 h; or
intermittent control of Pcuff followed by continuous control of Pcuff. Pcuff and airway
pressure were continuously recorded. Pcuff target was 25 cmH2O in the two groups.
RESULTS. The percentage of time spent with Pcuff 20-30 cmH2O (median [IQR] 34 % [1757] versus 50 % [35-64], p = 0.184), and percentage of time spent with Pcuff \ 20 cmH2O
(23 % [5-63] versus 43 % [16-60], p = 0.5) were similar during continuous control of Pcuff
and routine care, respectively. However, percentage of time spent with overinflation ([ 30
cmH2O) of tracheal cuff was significantly higher during continuous controlcompared with
routine care of tracheal cuff (26 % [14-39] versus 7 % [1-18], p = 0.002). No significant
difference was found in Pcuff (25 [18-28] vs 21 [18-26], p = 0.17), airway pressure (14 [1017] vs 14 [11-16], p = 0.679), or coefficient of variation of Pcuff (19 % [11-26] vs 20 [1125], p = 0.679) during continuous control compared with routine care of tracheal cuff,
respectively.
CONCLUSIONS. PressureEasy could not demonstrate a better control of Pcuff between
20-30 cmH2O compared with routine care using a manometer. Moreover, overinflation time
of tracheal cuff was more frequent, which might increase the risk for tracheal ischemic
lesions.
REFERENCE(S). 1. L. Touat et al. Intubation-related tracheal ischemic lesions: incidence,
risk factors, and outcome. Intensive care medicine, Nov. 2012 2. D.E.Craven et al. Ventilator-associated tracheobronchitis: the impact of targeted antibiotic therapy on patient
outcomes. Chest, vol. 135, no. 2, pp. 521-8, Feb. 2009. 3. Guidelines for the management of
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adults with hospital-acquired, ventilator-associated, and healthcare-associated pneumonia.
American journal of respiratory and critical care medicine, vol. 171, no. 4, pp. 388-416,
Feb. 2005.
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ROLE OF ROUTINE CHEST X-RAY AFTER PERCUTANEOUS DILATATIONAL
TRACHEOSTOMY WITH DIRECT BRONCHOSCOPIC GUIDANCE ON
A CARDIOTHORACIC ICU
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COMPLICATIONS OF ENDOTRACHEAL INTUBATION IN AN INTENSIVE
CARE UNIT
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INTRODUCTION. ETI is one of the most frequent procedures at the ICU. There is limited
time for optimization before ETI (which differs significantly from ETI carried out in the
operating theatre). Hence, the number of complications associated with ETI in critically ill
patients is usually much higher than those in the operating room.
OBJECTIVES. To assess complications related to ETI and their possible relationship with
prognosis in critically ill patients admitted to a 20-bed medical ICU.
METHODS. Observational prospective study of patients undergoing ETI performed by the
ICU team between 15/12/2012-30/6/2013. Demographic data, indications of ETI, intubation
conditions, expertise level of the physician, number of attempts, associated complications,
need for vasoactive support (VAS) and mortality were recorded. Data are expressed as
mean ± standard deviation, median (interquartile range) and relative risk (RR).
RESULTS. From 353 patients admitted to ICU, 151 patients were intubated, 106 by ICU
staff. 95 patients included. 37 women (38.9 %). 57.5 ± 16 years-old (range 16-83).
APACHE II 18.5 ± 9.1. Indications for ETI: 50 (52.6 %) respiratory failure, 17 (17.9 %)
neurological. 86 (90.5 %) intubated in the ICU ward, 1 in hospital ward, 8 in the Emergency
Department. ETI were performed: 31 in the morning, 29 in the evening and 35 at night
shifts. Most common hypnotics: etomidate in 76 (80 %) (0.26 ± 0.7 mg/kg), propofol in 13
(13.7 %) (0.96 ± 0.40 mg/kg), ketamine in 12 (12.6 %) (1.36 ± 2.5 mg/kg). Opioids: 87
(91.6 %); fentanyl in 81 (93 %) (1.22 ± 2.7 lg/kg). Rocuronium in 94 (99 %)
(0.79 ± 1.4 mg/kg). 56 patients (59 %) had airway disorders. Mallampati I-II 78 (82 %).
Cormack I-II 78 (82.1 %), III-IV 17 (17.9 %). 76 ETI successfully performed by residents
(80 %). Difficult intubation in 7 patients (7.4 %). Median duration of procedure: 190 s (150300). Complications occurred in 45 patients (47.3 %), 27 of them had 35 severe complications (11 esophageal intubations, 2 endobronchial intubations, 6 aspirations, 8
hypotensions and 8 hypoxaemias). A relationship was observed between complications and
Cormack III-IV (RR 9.2, 95 % CI, 1.97-43,
p \ 0.001), C 3 attempts (p \ 0.0001) and day shift (less complications during night shift,
p = 0.006). 58 patients required VAS in the first 4 h after ETI, with no relation to the
applied anaesthetic. 33 patients died (34.7 %); 27 in ICU and 6 in hospital ward. There were
neither cardiac arrest nor death during ETI, and no significant differences between complications and number of days of need of a vasopressor, number of days on mechanical
ventilation, length of stay in ICU and mortality.
CONCLUSIONS. ETI in the critically ill is associated with potentially serious complications (28 % in our series). Cormack C III, the number of attempts and day shift were
independent risk factors associated with complications. Nevertheless, we found no association between complications during ETI and mortality.
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INTRODUCTION. Despite routine care of tracheal cuff using a manual manometer, cuff
underinflations (tracheal cuff pressure, Pcuff \ 20cmH2O) and overinflations
(Pcuff [ 30cmH2O) frequently occur in intubated critically ill patients, resulting in potential
complications including microaspiration and tracheal ischemic lesions.
OBJECTIVES. The primary objective of our study was to determine the efficiency of
Mallinckrodt electronic device in continuous control of Pcuff. The secondary objective was
to determine the impact of this device on the occurrence of microaspiration of gastric
contents, documented by measurement of pepsin in tracheal aspirates.
METHODS. We conducted a prospective randomized controlled crossover study. 18
patients requiring mechanical ventilation C 48 h through a high volume/low pressure PVCcuffed tracheal tube (standard-shaped cuff) were included. They randomly received either
continuous control (CC) of Pcuff with Mallinckrodt device for 24 h, followed by discontinuous control (DC, every 8 h) with a manual manometer for 24 h, or the reverse sequence.
During the two 24 h-periods, Pcuff target was 25 cmH2O. During the 48 h after randomization, Pcuff was continuously recorded, and quantitative measurement of pepsin was
performed in all collected tracheal aspirates. McNemar and Wilcoxon nonparametric tests
were used to compare qualitative and quantitative variables between the two regulation
periods, respectively.
RESULTS. Mallinckrodt device maintained Pcuff in the expected range (20-30 cmH2O)
more effectively in CC, compared to DC period (median [25th-75th percentiles] 99.1 % of
the recording time [97.9-99.9] vs 73.5 [54.4-96.8], p \ 0.001). The percentage of recording
time spent with cuff overinflation (0.8 [0.1-2.1] vs 2.4 [0.7-9.4], p \ 0.001) or underinflation
(0.0 [0.0-0.0] vs 9.1 [0.0-36.1], p \ 0.001) was significantly lower during CC compared
with DC period. Cuff underinflation event (defined by Pcuff \ 20cmH2O [ 5 mn during the
24 h-period), and prolonged cuff underinflation event (Pcuff \ 20cmH2O [ 30 mn/24 h)
occurred significantly less frequently in CC compared with DC period (0/18 vs 13/18
patient, p \ 0.001 and 0/18 vs 12/18 patient, p \ 0.001). Regarding cuff overinflation, only
prolonged events (Pcuff [ 30cmH2O [ 30 mn/24 h) were significantly less frequent in CC
compared with DC period (4/18 vs 11/18 patient, p = 0,016). Mean Pcuff was significantly
higher during CC compared with DC period (25.9 cmH2O [25.5-26.4] vs 22.7 [21.6-24.8],
p = 0,001). Pepsin was measured in 78 tracheal aspirates (13 patients). No significant
difference was found in pepsin levels between the two regulation periods (mean pepsin
level: 191 ng/ml [161-388] vs 288 [162-522], p = 0.953).
CONCLUSIONS. Mallinckrodt electronic device is efficient in controlling Pcuff, compared with routine care using a manometer. Our study did not show decreased
microaspiration through the use of this device.
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University Hospital Essen, Department for Thoracic and Cardiovascular Surgery, Essen,
Germany
INTRODUCTION. Although some studies have shown that chest X-ray (CXR) after
percutaneous dilatational tracheostomy (PDT) is unnecessary and cost-ineffective, it is still
regularly performed by many centres.
OBJECTIVES. Therefore, we evaluated the usefulness of post-tracheostomy by analysing
CXR detected (tracheostomy-related) complication rates as well as the proportion of cases
requiring significant intervention.
METHODS. We retrospectively reviewed the records of all patients who underwent PDT
(using the Ciaglia technique) with direct bronchoscopic guidance for prolonged mechanical
ventilation on our cardiovascular ICU between 2004 and 2012. CXR is regularly obtained
post-tracheostomy. Patients were excluded if CXR was not performed within 6 h after PDT.
RESULTS. We performed 1001 PDT during the study period. Mean age of the patients was
68.2 ± 13.9 years and 46 % of patients were men. The mean time from intubation to PDT
was 3.8 ± 3.3 days (range 0-38). Success rate of PDT was 99.7 %. Major procedure-related
complications were rare and included 4 maior bleedings (one due to laceration of the
brachiocephalic trunk, two bleedings from a thyroid vessel and one venous bleeding), a
device failure, a pneumothorax, two injuries of the posterior tracheal wall. There were no
procedure-related deaths. CXR was performed in 886 patients within 6 h after the procedure. Mean time interval from the last CXR before PDT was 27 ± 22 h. The remaining 115
patients were excluded as no CXR was performed during this time frame. In 824 patients,
CXR did not reveal any new pathological findings (93.2 %). In 29 cases (3.3 %), new
radiological abnormalities were observed and classified as followed: One pneumothorax that
was clinically diagnosed and treated before CXR, new/progressive atelectasis (n = 20,
2.3 %), new subcutaneous emphysema without pneumothorax (n = 8, 0.9 %) of which 4
were clinically observed before CXR. Therefore, only in 24 cases CXR revealed a new
pathology not remarked clinically before. From these, only 4 cases (0.5 %) required invasive intervention (therapeutic bronchoscopy).
CONCLUSIONS. Periprocedural complications detected by CXR during PDT in cardiothoracic patients are rare. In addition, the impact of routine post-tracheostomy CXR findings
on management is minimal. Based on our experience, CXR after PDT under bronchoscopic
visualization without any clinical deterioration should not be performed routinely.
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THE SAFETY OF USE OF DIAGNOSTIC SONOGRAPHY IN PERCUTANEOUS
TRACHEOTOMY
A. Fernández Trujillo1, O. Farré Lladó1, L. Santos Sánchez2, D. Gutiérrez Arámbula2, A.
Centeno Álvarez3, B. Nicolau Miralles3, I. Aguirre Centeno3, J.L. López Negre3
1

Parc Sanitari Sant Joan de Dèu Hospital General, Unidad de Medicina Intensiva, Sant Boi
de Llobregat, Spain, 2Parc Sanitari Sant Joan de Dèu Hospital General, Sant Boi de
Llobregat, Spain, 3Universidad de Barcelona, Barcelona, Spain
INTRODUCTION. The procedure known as percutaneous tracheotomy (PCT) has nowadays become a safer technique. Research has proven that its use has had a low level of
complications, making this procedure comparable to other surgical techniques in regard to
safety.The application of ultrasound using the Seldinger technique in the canalization
(tubing) of central catheter lines has become over time more and more common, providing
an improved safety measure in such procedures. Its use in PCTs has not yet become standard
procedure even though there has been some literature to that regard.
OBJECTIVES.
- To evaluate the possibility of correctly using diagnostic sonography in PCT procedures.
- To safe check this technique in a first try puncture procedure and its possible injuries to
contiguous structures.
METHODS. We undertook ultrasound guided PCTs using a Cigalia Dolphin technique on
eight corpses from the Anatomy Department of Barcelona University. The neck was
placed in hyperextension and an ultrasound was made with a linear probe placed in a
sagital position, in the precise same place it would be without the ultrasound guide. When
the thyroid lobes or the thyroidal isthmus were detected, the place of puncture was
modified. The puncture was undergone, then the guide was placed with posterior dilation.
After the procedure, the guide was left and the anatomical dissection of the corpse was
undergone.
RESULTS. From the 8 procedures, 7 could be tubed on 1st try, 7 punctures placement were
in the middle line of the trachea and it was one punction of a blood vessel in an unusual
position. Our trial results show that this procedure is feasible; although is a relatively new
technique in the management of airways and therefore lacking enough previous experience.
On the other hand, it shows a high incidence of first-try successful punctures, except in cases
that may have difficult airway criteria. Our trial also shows that the axial plane orientation
combined with previous neck palpation facilitates the correct insertion of the guide (tube,
channel), avoiding injury to the thyroid gland when its position is not correct.
CONCLUSIONS. The use of diagnostic sonography in percutaneous tracheotomies (or
PCTs) has proven to increase the safety of the procedure, being an innovative technique.
REFERENCE(S). - Engels PT, Bagshaw SM, Meier M, Brindley PG, Surg CJ. Tracheostomy: from insertion to decannulation October 2009;52(5):427-33.2. - Simon M,
Metschke M, Braune SA, Püschel K, Kluge S. Death afeter percutaneous dilatational tracheostomy: a systematic review and analysis of risk factors. Crit Care 2013;. 17(5):R258 Kleine-Brueggeney M, Greif R, Ross S, Eichenberger U, Moriggl B, Arnold A, Luyet C.
Ultrasound-guided percutaneous tracheal puncture: a computer-tomographic controlled
study in cadavers. Br J Anaesth 2011;106(5):738-42. - Sustic A. Role of ultrasound in the
airway management of critically ill patients. Crit Care Med 2007; 35: S173-S177.
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SAFETY AND COMPLICATIONS OF PERCUTANEOUS DILATATIONAL
TRACHEOSTOMY WITH DIRECT BRONCHOSCOPIC GUIDANCE
PERFORMED BY RESIDENTS OR FELLOWS
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INTRODUCTION. Although bedside percutaneous dilatational tracheotomy (PDT) on the
ICU is considered a high-risk procedure by some authors, it is regularly performed by
physicians during their residency in different specialities with only limited experience.
OBJECTIVES. Therefore, we compared the complication rate of PDT performed by boardcertified intensivists and fellows or residents in training.
METHODS. We retrospectively reviewed the records of all patients who underwent PDT
(using the Ciaglia technique) with direct bronchoscopic guidance for prolonged mechanical
ventilation on our cardiovascular ICU between 2007 and 2011. Patients were divided into
two groups according to the performing physicians: Group 1 (n = 195): two intensivists;
Group 2 (n = 419): one resident/fellow during training in critical care or cardiothoracic
surgery under supervision of one intensivist.
RESULTS. Basic demographic data as well as comorbidities of the patients were comparable between the two groups. Mean age was 68.2 ± 13.9 years and 46 % of patients were
men. However, all repeat PDT (n = 16) were performed by two intensivists indicating a
preselection of patients. The mean time from intubation to PDT was 3.8 ± 3.3 days (range
0-38). 271 patients (44.1 %) had a severe coagulopathy without a group difference. PDT
was graded as easy/moderately difficult/very difficult in 170 (87.2 %)/18 (9.2 %)/7 (3.6 %)
vs. 359 (84.2 %)/53 (12.6 %)/7 (1.75), p = n.s.). Success rate of PDT was 99.5 % and
99.8 % in the two groups. Incidence of fracture of the tracheal rings was comparable
between the two groups with 54 (27.7 %) vs. 132 (31.5 %), p = n.s.). Incidence of a
moderate bleeding tended to be higher in group 2 but did not reach statistical significance
(30 (7.2 %) vs. 6 (3.2 %), p = 0.05). Major procedure-related complications were rare and
included a maior bleeding due to laceration of the brachiocephalic trunk requiring emergency surgery as well as a severe bleeding from a thyroid vessel in group 1 and a device
failure as well as a pneumothorax in group 2. There were no procedure-related deaths or
other maior morbidities.
CONCLUSIONS. Periprocedural complications during and after PDT in cardiothoracic
patients are rare when performed by residents/fellows in training. However, a standardized
approach including bronchoscopic guidance during the entire procedure as well as performance under supervision of an experienced intensivist is necessary.

reintubation, facial trauma and difficult intubation. Percutaneous tracheostomy is
performed in 156 patients (44 %). The average intubation period until the performing
of the tracheostomy was 10 ± 4 days. Early complications (\1 week) were recorded
in 3 patients and late in 11 (the most frequent being hemorrhage in 4 cases). The
mean ICU stay was 28.7 ± 19 days. 73.4 % of the patients were discharged from the
ICU. 37.8 % of them were decannulated during the ICU stay. The distribution of
patients decannulated by admission diagnosis was 44.7 % for respiratory illness,
23 % neurological/severe TBI, 42.8 % septic and 28.5 % trauma patients. The
average period from the tracheostomy until decannulation was 19.2 ± 11.6 days,
higher in septic patients (26,5 ± 11,6 days) and lower in the neurological ones
(15.3 ± 8 days). 5 % of the patients were discharged to another hospital. The mortality during the ICU stay was 20 %.
CONCLUSIONS. The most common indication for performing tracheostomy is the need of
prolonged mechanical ventilation, followed by inadequate level of consciousness. A reduced
rate of perioperative complications was recorded, the most frequent was the bleeding. The
decannulation during the ICU stay was more common in patients admitted for respiratory
disease. The delay between tracheostomy and decannulation was lower in neurological/
severe TBI patients. Most patients who required a tracheostomy needed a permanent one
beyond discharge from the ICU.
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PROSPECTIVE CASE SERIES STUDY ON 300 PATIENTS UNDERWENT
GRIGGS PERCUTANEOUS TRACHEOSTOMY, WITHOUT BRONCHOSCOPIC
GUIDANCE IN A TERTIARY ICU
S. Pattnaik1, B. Ray2
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THE ELECTROLARYNX IMPROVES COMMUNICATION IN A SELECTED
GROUP OF MECHANICALLY VENTILATED CRITICALLY ILL PATIENTS:
A CASE SERIES
P.R. Tuinman1, S. ten Hoorn1, P.W. Elbers1, A.R. Girbes1, REVIVE, Research VUmc
Intensive Care
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INTRODUCTION. Critical care professionals who manage ventilator dependent patients
often experience difficulties with one of the most basic human functions, namely communication. Patients with endotracheal tubes cannot communicate verbally because of the
placement of the tube and inflation of the cuff, which prevents passage of air through the
vocal cords, leading to stress and frustration, among others. The electrolarynx (EL) is an
oscillating device commonly used in voice rehabilitation after surgical removal of the entire
larynx. Recently we presented the first case of the successful use of the EL in an orally
intubated patient (1).
OBJECTIVES. We hypothesized that the use of an EL improves communication for awake
intubated or tracheotomised critically ill patients on the mechanical ventilator.
METHODS. In a case-series of 10 awake and mechanically ventilated patients in a mixed
medical surgical tertiary intensive care united, the use of the EL was tested. Patients were
briefly instructed before use of the EL. Means are given with standard deviation (SD).
RESULTS. The mean age of patients included was 56 (16) years old and half of patients
were male. Seven medical and three surgical patients were included. The mean APACHE II
score was 24 (5). All patients were ventilated with a pressure support mode, with a mean
positive end-expiratory pressure of 6 (2) and pressure support of 10 (6) cm H2O. All patients
were orally intubated, except one who was tracheotomised. In five out of ten patients the EL
clearly enhanced communication. Three out of this five could make clear sentences using
the EL, where the other two could produce clearly audible words. In one additional patient
lip reading was improved by making some sounds using the EL. Higher levels of ICUacquired weakness and sedation seems to be correlated with unsuccessful use of the EL.
CONCLUSIONS. The use of an electrolarynx improved communication in a selected group
of mechanically ventilated critically ill patients. These results suggest further research into
this approach.
REFERENCE(S). (1) Girbes, A.R. and P.W. Elbers, Speech in an orally intubated patient.
NEJM 2014; 370:1172-73.

Apollo Hospitals, Critical Care Unit, Bhubaneswar, India, 2Apollo Hospitals,
Bhubaneswar, India
INTRODUCTION. Percutaneous tracheostomy (PCT) is being increasingly done for
critical care unit patients requiring either prolonged ventilation or for airway protection in
many hospitals by intensivists at the bedside. All the techniques recommend use of bronchoscopic guidance, but for logistic reasons and ventilation issues it is not possible always.
We share our experience of PCT without bronchoscopic guidance and by withdrawing of
endotracheal tube looking at expired tidal volume on ventilator and by ensuring the free
mobility of the guide wire during each step of the procedure, a safe placement of the
tracheostomy tube was achieved.
OBJECTIVES. The purposes of this study are to evaluate the safety and complications
related to PCT without bronchoscopic guidance and discuss the pros and cons of this
technique in the intensive care unit of our hospital.
METHODS. We conducted a prospective study of consecutive PCTs performed at Apollo
Hospitals, Bhubaneswar between August 2010 and December 2013. Demographic information, indications of PCT, time required to perform the procedure, procedural and
postoperative (early and late) complications, weaning from ventilator and tracheostomy tube
were noted.
RESULTS. 300 PCTs were performed on intensive care unit patients during this time
period(85 % men; mean age 64 ± 17.4 years; 60 % neuroscience cases).PCT done with a
median of 7 days (range 1-15 days) endotracheal tube. The operating time (from skin
incision to placement of the tracheostomy tube inside the airway) was 4.7 min (range 2.5 8 min).Ventilator weaned off in mean of 9.7 days (range 0-38 days).Decannulation of tracheostomy tube was done successfully in 77(32 %) patients with mean of 15.4 days (range
4-36 days).All the cases were successfully done without the use of fiberoptic bronchoscope
in the first attempt. Complications occurred in 21 (8 %) patients. Early complications
included accidental extubation during procedure (n = 6) puncturing of ET pressure cuff
(n = 15), bleeding requiring intervention (n = 8).There were no late complications
observed and no deaths related to PCT.
CONCLUSIONS. Looking at the expired tidal volume on ventilator, pulling endotracheal
tube with partially inflated cuff and ensuring free movement of guide wire back and forth at
each step, PCT can be done safely without the use of bronchoscope.
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CHARACTERIZATION AND OUTCOME OF PATIENTS THAT REQUIRED
TRACHEOSTOMY IN A MEDICAL ICU
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INDICATIONS AND COMPLICATIONS OF TRACHEOSTOMY IN INTENSIVE
CARE UNIT
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INTRODUCTION: The tracheostomy is one of the more commonly performed procedures
in the ICU to prevent the sequels of prolonged intubation and to facilitate the weaning from
mechanical ventilation.
OBJECTIVE. To determine the indications, complications and evolution of those patients
in which the tracheostomy is performed.
METHODS. A retrospective, descriptive study for 5 years (2008-2012) of patients
admitted to the ICU at the Alicante University General Hospital. The patients included
were those aged over 18 years who required elective tracheostomy. Clinical status at
admission, reason for needing a tracheostomy, postoperative complications and the
situation at discharge were recorded. The categorical variables were expressed as
absolute values and percentages and quantitative variables as mean and standard
deviations.
RESULTS. A total of 354 patients (70 % males). The average age was
56 ± 17 years. The most frequent pathology that motivates ICU admission and the
need for traqueostomy in our series of patients was neurological/severe TBI (48 %),
multiple trauma (no severe TBI) (20 %), respiratory (10.7 %), followed by hemodynamic shock (no septic) and septic shock. The APACHE II at admission was
20.5 ± 7 points. The most common cause that motivates the need of tracheostomy
was prolonged intubation ([ 14 days) in 135 of patients (38.7 %), decreased consciousness level (29.4 %), followed by difficult weaning from mechanical ventilation,

Hospital Clinic de Barcelona, Barcelona, Spain
INTRODUCTION. Tracheostomy is a frequent procedure in critical patients under
mechanical ventilation. ICU-mortality among these patients is high.
OBJECTIVES. We aim to evaluate the characteristics of patients that required a tracheostomy in a medical intensive care unit and their outcome.
METHODS. A 3-year retrospective observational study of patients admitted to a medical
ICU who underwent tracheostomy. Patients who had a tracheostomy for ear, nose and throat
pathologies were excluded. The primary outcome was in-hospital mortality.
RESULTS. During the study period, 143 patients underwent tracheostomy, the mean age
was 61.2 ± 15.4 years and 58 % were male. On admission, the mean APACHE II was
22.6 ± 6.04 and SOFA was 8.1 ± 3.3. Prolonged weaning was the main indication of
tracheostomy (74.8 %). The tracheostomy was performed at 6.9 ± 6.3 days and
9.6 ± 4.2 days of tracheal intubation, in patients with neurologic impairment and with
prolonged weaning, respectively. The mean length of stay (LOS) in ICU was 25.2 days and
54.1 days in hospital ward. The ICU-mortality was 30.1 % (43/143) and ward-mortality
after ICU discharge was 27 % (27/100). Only one patient was decannulated in the ICU and
28.4 % patients (20/73) were discharged from hospital with tracheostomy. The time to
decannulation was 36.6 (SD 25) days (data only available for 46 patients). We look for
factors associated with mortality. Hematological patients had a higher mortality. No differences in mortality were observed according with time of realization of tracheostomy.
Patients with lower glasgow had greater mortality, but this association disappeared when
Do-not-resuscitate orders (DNRO) were analysed. No differences in mortality were related
to the place of discharge after ICU stay (semi-critical vs general ward).
CONCLUSIONS. Patients requiring tracheostomy have long ICU-LOS and hospital-LOS.
Their mortality still remains high. A low glasgow score at ICU discharge is not associated
with mortality.
REFERENCE(S). Mallick, A. Bodenham, A.R. Tracheostomy in critically ill patients.
European journal of anaesthesiology. 2010;27; 676-82.
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PRE-INTUBATION RESUSCITATION BY CANADIAN PHYSICIANS: RESULTS
OF A NATIONAL SURVEY
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INTRODUCTION. Respiratory failure in critically ill patients is a common problem in
emergency medicine (EM) and critical care medicine (CCM). However, little is known
about the resuscitation of patients prior to intubation.
OBJECTIVES. To describe the pre-intubation resuscitation practices including vascular
access, fluid administration and vasopressor use by EM and CCM physicians before
emergent endotracheal intubation.
METHODS. A clinical scenario-based survey was developed by the investigative team.
Respondents were presented three scenarios (trauma, sepsis, heart failure) and asked to
indicate their preferred choices of vascular access, pre-intubation fluid resuscitation, and the
use of vasopressor medications for intubation using a 5-point scale ranging from ‘‘always’’
to ‘‘never’’. The survey was tested for content validity and retest reliability by members of
the Canadian Critical Care Trials Group, and distributed in web-based and postal formats to
all members of the Canadian Association of Emergency Physicians and the Canadian
Critical Care Society.
RESULTS. Overall, 882 (50.2 %) of 1758 physicians completed the survey. The route most
physicians selected ‘‘always/often’’ to establish vascular access in all three scenarios was
using multiple peripheral IVs (avg 77.1 %, range 68.2-93.3 %), followed by the use of a
single peripheral IV (avg 68.3 %, range 48.2-78.6 %). Most physicians responded they
would ‘‘never/rarely’’ insert an arterial catheter (avg 81.5 %, range 79.1-82.8 %) and
‘‘never/rarely’’ insert a central line (avg 63.0 %, range 53.8-67.1 %).
On average, 25.6 % of physicians responded they would ‘‘always/often’’ administer fluid
prior to intubation in the three EETI scenarios. When administered, the most common preintubation fluid of choice (‘‘always/often’’) in all three scenarios was a crystalloid bolus
(1740[79.8 %]) of 500-999 ml. Only 5.2 % of respondents indicated they would ‘‘always/
often’’ utilize a vasopressor prior to intubation, with 83.6 % of physicians indicating they
would ‘‘never/rarely’’ administer a vasopressor pre-intubation.
When assessed by physician specialty, CCM physicians were more likely to ‘‘always/often’’
administer a vasopressor prior to intubation (OR = 2.23; CI:{1.91, 2.61}; P \ 0.001)
compared to EM physicians. While most physicians indicated vasopressor administration
via a peripheral IV was preferable, EM practitioners preferred the administration of vasopressors via central access (OR = 3.44; CI:{1.87, 6.55}; P \ 0.001).
CONCLUSIONS. In this scenario-based survey, pre-intubation resuscitation with intravenous fluids and vasopressor medications was uncommon. Resuscitation practices varied
between EM and CCM physicians. Further investigation on the utility of pre-intubation
resuscitation is warranted.
GRANT ACKNOWLEDGMENT. This study was funded by a Clinician Scientist Award
from the Faculty of Medicine, Dalhousie University, Halifax, Nova Scotia, Canada.
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A PROSPECTIVE STUDY TO EXAMINE THE TIMING AND ACCURACY OF
NEUTROPHIL GELATINASE- ASSOCIATED LIPOCALIN IN PREDICTING
ACUTE KIDNEY INJURY IN HIGH RISK CARDIAC SURGICAL PATIENTS
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INTRODUCTION. Cardiac surgery using cardiopulmonary bypass (CPB) is one of the
commonest major surgical procedures worldwide. Cardiac Surgery Associated - Acute
Kidney Injury (CSA-AKI) is a common and serious complication, affecting 25-50 % of
patients and associated with increased morbidity and mortality. Multiple interventions have
proved unsuccessful in the treatment of CSA-AKI, due in part to the lack of real time
sensitive and specific biomarkers which would allow the early diagnosis of CSA-AKI.
Neutrophil Gelatinase-Associated Lipocalin (NGAL) has been identified as an early marker
of AKI. However multiple timings of NGAL measurement are used, thus creating effective
modifiers of NGALs usefulness as a biomarker.
OBJECTIVES. We proposed to measure serum and urine NGAL at baseline and multiple
regular time-points thereafter, correlating these results with the patient’s Kidney Disease
Improving Global Outcomes (KDIGO) stage of AKI, to determine the optimal sampling
time for diagnosis of CSA-AKI and to assess the diagnostic ability of NGAL to predict
CSA-AKI.
METHODS. Following ethical approval, 50 consenting patients undergoing cardiac surgery
with CPB who had normal renal function, but with at least one risk factor for renal failure,
were enrolled in the study. Serum and urine samples were taken at baseline, and then hourly
for 12 h following initiation of CPB, 2 hourly from 12-18 h and at 24 and 48 h post CPB.,
giving 18 serum and urine samples per patient. Standard demographic and outcome data was
recorded, along with development of AKI by KDIGO classification.
Data was analysed using standard descriptive statistics and the area under the curve of the
receiver operator characteristic plotted to assess diagnostic ability.
RESULTS. 31/50 patients (62 %) developed CSA-AKI. (KDIGO Stage 1 = 52 %, Stage
2 = 42 %, Stage 3 = 6 %). Urinary NGAL (uNGAL) performed slightly better than serum
NGAL (sNGAL) at predicting CSA-AKI though overall performance was disappointing.
Sampling at 4 h and then at 16-24 h gave the optimal ROC-AUC values which were only
fair predictors of CSA-AKI. Performance was not improved in more severe KDIGO 2 and 3
AKI, or when separating the creatinine and urine components of the KDIGO classification.
Absolute values of NGAL were a more accurate predictor of AKI than change in NGAL

CONCLUSIONS. This study demonstrates that NGAL is a fair predictor of the development of CSA-AKI. Urinary NGAL was slightly superior to serum NGAL in predicting CSAAKI, while change in NGAL was not a good predictor. The optimal time point for sampling
was at 4 h post initiation of CPB and then at 16-24 h post initiation of CPB.
REFERENCE(S). Haase, M., et al., Accuracy of neutrophil gelatinase-associated lipocalin
(NGAL) in diagnosis and prognosis in acute kidney injury: a systematic review and metaanalysis. American journal of kidney diseases:2009.54(6):1012-24.
GRANT ACKNOWLEDGMENT. ADHB A + Grant.

[Diagnostic accuracy of urine and serum NGAL]

0618
INFLUENCE OF POSTOPERATIVE ACUTE KIDNEY INJURY ON LONG-TERM
OUTCOME IN CARDIAC SURGERY PATIENTS WITH NORMAL
PREOPERATIVE RENAL FUNCTION. A RISK FACTOR ANALYSIS
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INTRODUCTION. Acute kidney injury (AKI) after cardiac surgery is associated with poor
outcome.
OBJECTIVES. Because preoperative chronic renal dysfunction may confound the interpretation of risk factors of AKI, we studied outcome and risk factors for postoperative AKI
and their impact on long-term survival in patients with normal preoperative renal function.
METHODS. We included 1.921 patients operated of cardiac surgery between January 2003
and December 2009. AKI was defined according to AKIN criteria. Pre-operative and
postoperative variables usually measured in cardiac surgery were recorded. Multiple logistic
regression analysis was used to find predictors of postoperative AKI. The relationship
between AKI and long-term survival was analyzed with Kaplan-Meyer survival estimates
and a risk-adjusted Cox proportional regression model for patients discharge alive from
hospital.
RESULTS. AKI was diagnosed in 306 patients (16 %). AKI patients had a 30-day mortality
rate significantly higher (4.3 % vs 0.3 %, p \ 0.0001) than those without it and a longer
length of hospital stay (median 14 vs 10 days, p \ 0.0001). Regression analysis showed that
urgent surgery, extracorporeal circulation time greater than 90 min, the need of vasoactive
drugs and red blood cell transfusion were strong predictors of AKI. Five-year survival rate
was as follows: AKI patients 85 % and without it 95 % (p \ 0.0001). The Cox model
showed that, after adjusting for confounding factors, AKI patients (hazard ratio = 2.12,
95 % CI: 1.46 - 3.09) had a poorer long-term survival.
CONCLUSIONS. AKI is a frequent complication after cardiac surgery in patients with a
normal preoperative renal function and is associated with increased 30-day mortality and
reduced long-term survival. The development of AKI was associated mainly with perioperative variables.
REFERENCE(S). López-Delgado JC, Esteve F, Torrado H, Rodrı́guez-Castro D, Carrio
ML, Farrero E, Javierre C, Ventura JL, Manez R. Influence of acute kidney injury on shortand long-term outcomes in patients undergoing cardiac surgery: risk factors and prognostic
value of a modified RIFLE classification. Critical Care 2013;17:R293.
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FLUID BALANCE AND BIOMARKERS OF ACUTE KIDNEY INJURY
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INTRODUCTION. Positive fluid balance with or without acute kidney injury (AKI) is
known to be associated with adverse outcomes for critically ill patients. We recently
reported a multi-center study (Sapphire) where a biomarker combination of tissue inhibitor
of metalloproteinases 2 (TIMP2) and insulin like growth factor binding protein 7 (IGFBP7)
were validated for risk stratification for AKI (Critical Care 2013;17:R25). Therefore, we
conducted the following analysis to investigate the relative contributions of day 1 biomarker
results and fluid balance on 9-month outcomes.
METHODS. We stratified 474 patients with complete data based on the median fluid
balance and by [TIMP-2][IGFBP7] value greater than 0.3 (ng/mL)2/1000 (Am J Respir Crit
Care Med 2014. Feb 21). We examined the rates of death or dialysis for 4 groups: low fluid
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balance/negative biomarker, high fluid balance/negative biomarker, low fluid balance/
positive biomarker, and high fluid balance/high biomarker. We compared the four groups
using the log rank test.
RESULTS. The group with low fluid balance and negative biomarker had the lowest rate of
death or dialysis. All of the three other groups had similar results with rates of death or
dialysis approximately twice as great as the baseline group, p = 0.027 (Figure 1).
CONCLUSIONS. Patients with a positive [TIMP-2][IGFBP7] test result were at increased
risk of death or dialysis over 9 months, similar to those with positive fluid balance within
the first day. Patients that were biomarker negative and below the median for fluid balance
on day 1 had the best outcomes.

patients we found reliable data for renal function and were analysed for long-term renal
prognosis. Data are presented as median (interquartile interval). We performed a Kaplan–
Meier, Log-Rank and Cox proportional risks analysis with a signification level of 95 %.
RESULTS. 109 patients (66.1 % males, 25.7 % trauma, 11.9 % sepsis, 16.5 % cardiac
surgery, 11 % emergency surgery). In 31 % we detected AKI at admission (creatinine
clearance \ 60). During ICU stay 31.2 % developed overt AKI (AKIN [ = 1). CRRT was
needed in 3.7 %. Overall survival was 60 % (mortality in ICU 23.3 %, in ward 10 % and
after discharge 6.7 %). Median survival for those with clearance [ 60 were 2248 (18842611) days against 1506 (976-2036) when \ 60 (p 0.019) (Kaplan–Meier graph in Fig 1).

[Figure 1]
[Figure 1]
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with a RR of 1.84 (0.93-3.6) (p 0.083). These comparisons were not significant when
different AKIN stages were analysed. Changes in estimated kidney function in Fig 2.

INCIDENCE AND RISK FACTORS IN SEPTIC RELATED ACUTE KIDNEY
INJURY
N. Betancour-Zambrano1, V. Gumucio Sanguino1, J. Sabater-Riera1, G. Moreno Gonzalez1,
V. Corral Velez1, P. Cardenas Campos1, J. Ballus Noguera1, J.M. Vazquez Reveron1, M.
Huguet Briva1, E. Santafosta Gomez1, X. Perez1
1
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INTRODUCTION. Acute kidney injury (AKI) is a predictor of mortality in ICU patients
admitted with severe sepsis.
OBJECTIVES. Evaluate AKI incidence and mortality in severe sepsis patients and identify
AKI risk factors.
METHODOLOGY. Retrospective, observational study in a cohort of 285 patients with
severe sepsis whom required ICU admission in a tertiary centre. Excluded all those patients
with advanced chronic kidney disease (CKD 4-5). 253 patients were finally included in the
overall analysis to identify risk factors for Septic AKI and evaluate AKI associated mortality. We evaluated AKI associated risk factors using univariant analysis with T-student test
for cuantitative variables and Chi square test for categorical variables. Independent risk
factors for developing septic AKI were identified using a binary regression multivariant
model. Variables introduced in this model were those with clinical or statistical significance
in the previous univariant analysis. We finally considered statistically significant those
variables with P \ 0.05.
RESULTS. Mean age was 59 ± 15 years, with mean baseline creatinine of 80 ± 27 umol/
l. Mean APACHE II score at ICU admission was 22 ± 8 and 67 % presented septic shock.
Male gender 69.6 %. Global mortality at 90 days was 45,8 %. Septic AKI incidence was
41.5 % and mortality related to septic AKI was 56,2 % vs 38.5 % in septic patients with no
AKI. Patients with normal glycemia (74 -150 mg/dl) within the first 24 h developed septic
AKI in 36 % vs 46 % and high levels of glucose in 45 %. Risk factors for septic AKI:
Univariate analysis identified Age, APACHEII, low albumin, low bicarbonate, shock presence, and an initial (24 h) uncontroled glucose levels as risk factors for septic AKI.
However after performing multivariant analysis only Age p 0.77 OR 1.027 (0.997-1.058),
APACHE II p \ 0.002 OR 1.080 (1.029-1.134), Albumin p \ 0.033 OR 0.943 (0.9221.051), and Shock p \ 0.015 OR 2.907 (1.231-6.862) were identified as independent risk
factors for septic AKI. We didńt find association between septic AKI incidence and baseline
creatinine, time from sepsis to antibiotic, or correct haemodynamic resuscitation.
CONCLUSIONS.
- High AKI incidence in critically ill septic patients.
- The presence of AKI in septic patients increases mortality.
- Septic AKI risk factors were identified: age, APACHE II, albumin at ICU admission, and
the presence of shock are independently associated with the presence of Septic AKI.
- We did not find association between septic AKI and baseline creatinine, time from sepsis
to antibiotic or early goal hemodynamic resuscitation.

[Figure 2]
CONCLUSIONS. Kidney dysfunction at ICU admission marks a group of patients with
worse renal and survival outcome. The negative impact on kidney function seems to be
maintained for a long time after discharge.
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THE PRESENCE OF PRE-OPERATIVE AKI INCREASES THE RISK OF
MORBIDITY AFTER PEDIATRIC CARDIAC SURGERY
H. Bangalore1, P. Checchia1, E. Ocampo2, H. Jeffrey3, L. Shekerdemian1, A. Akiran4
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LONG-TERM OUTCOME IN PATIENTS WITH ACUTE KIDNEY DYSFUNCTION
AT ICU ADMISSION
G. Seller-Perez1, M.E. Herrera-Gutierrez1, E. Banderas-Bravo1, D. Arias-Verdu1, C. JoyaMontoya1, C. Matinez-Gonzalez1, I. De-Dios-Chacon2, G. Quesada-Garcia1
Carlos Haya University Hospital, ICU, Malaga, Spain, 2Son Llatzer, ICU, Palma de
Mallorca, Spain
OBJECTIVES. To define the impact of kidney dysfunction at ICU admission on survival
and renal outcome.
METHODS. Long-term (8 years) follow-up of a cohort of patients enrolled in a prospective
study that comprised evaluation of kidney function (measured creatinine clearance) at ICU
admission. After 8 years we evaluated kidney function (serum creatinine and CockroftGault), need for replacement therapy and survival. Among 109 patients included, 17.4 %
were lost for long-term follow-up and the rest were included in the survival analysis. In 46
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INTRODUCTION. Post-operative acute kidney injury (AKI) is associated with increased
morbidity and mortality after surgery for congenital heart disease (CHD). However the
impact of preoperative AKI on clinical outcomes is not well known.
OBJECTIVES. We hypothesized that in patients with post-operative AKI after cardiac
surgery, the presence of pre-operative AKI would increase the risk of an adverse outcome.
METHODS. Patients aged 1 month - 18 years who had cardiac surgery with cardiopulmonary bypass (CPB) between 2009-2011 were included in the study. The lowest and the
highest creatinine during the week prior to the surgery and the highest creatinine one week
after surgery were collected, and were used to calculate eGFR (estimated glomerular filtration rate). AKI was defined according to the modified pRIFLE criteria.
The study population consisted of four groups. Group 1: Those without pre or post-operative
AKI; Group 2: Pre-operative AKI only; Group 3: Post-operative AKI only and Group 4:
both pre-operative and post-operative AKI. The association between AKI and short term
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clinical outcomes defined by the length of ventilation, duration of Cardiovascular Intensive
Care Unit (CVICU) stay and duration of hospital stay were studied.
RESULTS. There were 860 children in the study population: 338 (39.3 %) in Group 1; 6
(6.9 %) in Group 2; 427 (49.7 %) in Group 3;. 35 (4.06 %) in Group 4. The majority of the
patients in Group 2-48(80 %) and Group 3-200(46.8 %) were classified as pRIFLE category
of ‘‘Risk’’. In Group 4, preoperatively 30(85.7 %) had ‘‘Risk’’ category AKI but postoperatively, 26(74.2 %) had ‘‘Failure’’ category AKI.
The median Length of Ventilation Group 1, 2, 3 and 4 were 0.54 (0, 0.97); 0.8(0.22, 2.15);
1.85(0.78, 4.01) and 4.7(3.1, 10.85) days respectively. (p \ 0.0001). Similarly the length of
CVICU stay were 1.85(1.05, 3.7); 2.81(1.76, 4.84); 4.63(2.01, 7.83) and 8.92(5.65, 19.57)
days. (p \ 0.0001) The hospital length of stay were 6(4, 10); 8(5, 21); 11(6, 21) and
31.5(8.5, 49). (p \ 0.0001). Using multivariate analysis and adjusting for age, BSA,
RACHS-1 category, gender, perfusion and cross clamp time, presence of combined pre and
post-operative AKI was independently associated with an increased length of ventilation,
length of CVICU and hospital and stay. (p \ 0.0001).
CONCLUSION. While post-operative AKI is the focus of much investigation, our results
implicate a much greater impact on morbidity of preoperative AKI in association with
postoperative AKI. These findings may result in a more focused approach to interventional
therapies in this at risk population.
REFERENCE(S). 1. Akcan-Arikan A, Zappitelli M, et al. Modified RIFLE criteria in
critically ill children with acute kidney injury. Kidney Int. 2007 May;71(10):1028-35 2.
Schwartz GJ, Work DF. Measurement and estimation of GFR in children and adolescents.Clin J Am Soc Nephrol. 2009 Nov;4(11):1832-43

respectively) and higher APACHE II score (p = 0.037). AKI was also associated with
significantly prolonged mechanical ventilation (p = 0.002) and length of ICU stay
(p = 0.006). Both short and long-term survival decreased significantly with and proportionally to the progression of renal impairment by RIFLE stages. However, there was not
any difference in patients’ survival between stages Injury and Failure (p = 0.301) (Table 1).
Applying the AKIN criteria, the frequency of AKI rose up to 52.1 % (Stage I:22.5 %, Stage
II:7 %, Stage III: 22.55 %). Patients with AKI had significantly higher MELD and MELDNa scores (p = 0.027 and p = 0.023 respectively), as well as APACHE II score
(p = 0.038). Duration of mechanical ventilation and length of ICU stay were statistically
higher. Thirty day mortality was significantly different between stages I and II (p = 0,001),
stage II and III (p = 0,001) but not among the patients with no AKI and patients in Stage I
(p = 0.145) while long-term mortality increased significantly, in each AKIN stage
(Table 1).

[Table 1: Outcome variables in renal impairment (RI]
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GENERAL OUTCOMES IN ELDERLY PATIENTS WITH ACUTE KIDNEY
INJURY AND RENAL SUPPORT
J.E. Echeverri1,2, L.M. Galindo3, A.M. Pardo3, R. Heredia3, J. Cardenas-Roldan4,
M.A. Huerfano5

CONCLUSIONS. AKI classifications according to the RIFLE and AKIN criteria aim to
help recognizing and classifying the severity of renal dysfunction, in patients after OLT
whereas they are also associated with higher mortality, which rises proportionally to the
severity of renal disease. Our data showed a 12.7 % difference in the incidence of AKI
between the two classifications as well as in patient́s stratification in the different stages of
the above sets of criteria.
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INTRODUCTION. Although, a higher age is hypothesized to be a risk factor for mortality,
the clinical characteristics and outcomes of older individuals with a need for RRT are not
well known.
OBJECTIVE. We set out to describe the clinical features and outcomes of patients aged
65 years or more requiring acute renal replacement therapy in the ICU between January
2009 and December 2012
METHODS. This is an observational study performed on a cohort of 90 critical elderly
patients with AKI and acute RRT requirement during ICU stay. Primary outcome was
mortality at 3 months and secondary outcomes was dialysis dependence. Bivariate analyses
were done and significant associations, as well as clinically relevant variables, were
included in the multivariate logistic regression.
RESULTS. Hereby, we present the data of a cohort of 90 elderly subjects with RRT need in
an ICU setting. 60 individuals (67 %) were male, and had a mean of 73,4 years
(SD ± 6,19). Sepsis was the primary ICU admission diagnosis (55,6 %), followed by
cardiogenic shock (15,5 %) and ventilatory disorders (12,2 %). Mean APACHE II score at
24 h of ICU admission was 26 (SD 4,96). At time of initiation of renal support, 83 %
required mechanical ventilation and 63 % vasoactive drugs. Main causes of renal failure
were sepsis 55,6 % followed by hypovolemic shock 22,2 %, cardiogenic shock 14,4 %.
70 % of patients had oliguria, anuria or fluid overload as an indication of renal support. The
median days of hospital stay was 22.5 days (IQR 107d), ICU median stay was 10 days (IQR
109d), time between AKI diagnosis and dialysis was 2 days (IQR 33d) and time on ventilator 11 days (IQR 90d). Global mortality was 55,8 % and general dialysis dependence
was 9 %. In the bivariate analysis ever use of tobacco (OR 1.2, p = 0.047), the presence of
COPD (OR 3.7, p = 0.012), the need for mechanical ventilation (OR 12, p = \ 0.001),
hypovolemic shock (OR 4.2, p = 0.02) and the development of sepsis within 10 days after
starting RRT (OR 3.0, p = 0.019) were significantly associated with mortality. In the
multivariate logistic regression age, gender, BMI, hypovolemic shock and infection within
10 days after RRT initiation were not significantly associated with mortality. The significant
association found between COPD and mechanical ventilation was maintained (OR 5.8,
p = 0.007; OR 14 p = 0.003). For chronic dialysis requirement, in the multivariate logistic
regression no variable was significantly associated. However, a trend was observed for the
presence of type2 diabetes mellitus, and the days in UCI stay (OR 22.8, p = 0.067; OR 1.12,
p = 0.065).
CONCLUSIONS. In elderly patients with a need for RRT in an ICU setting, age was not
associated with a higher mortality or the need for a requirement of dialysis after hospital
discharge. Nevertheless, adjusted for ages, gender and other clinically significant variables,
history of COPD and the need of mechanical ventilation were significantly associated with
mortality
REFERENCE. Intensive Care Med 2010;36:1454.
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EVALUATION OF AKI IN POST-LIVER TRANSPLANTATION PATIENTS USING
THE RIFLE AND AKIN CRITERIA
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PULSATILE FLOW DURING CARDIO-PULMONARY BYPASS AND POST
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INTRODUCTION. Application of a pulsatile flow during cardio-pulmonary bypass (CPB)
might reduce the incidence of acute kidney injury after cardiac surgery (CS-AKI) [1-2].
OBJECTIVE. To determine whether the application of a pulsatile flow during CPB is
associated with improved clinical outcomes in patients undergoing cardiac procedures
associated with low to medium risk of complications.
METHODS. All consecutive patients who required CPB for a cardiac procedure associated
with low to medium risk of post-operative complications at our institution between June
2008 and August 2012 were included in the study. The decision to apply pulsatile flow was
left to the judgment of the perfusionist in agreement with the surgeon. Data were collected
prospectively and analysed retrospectively. Outcomes of pulsatile flow patients were
compared to non-pulsatile flow patients. Primary outcome measure included CS-AKI as
defined by the risk-injury-failure-loss-end stage kidney disease (RIFLE) classification, need
for renal replacement therapy (RRT) and in-hospital mortality. Multivariate regression
analyses including a propensity score for the chance of receiving a pulsatile flow were
performed.
RESULTS. Between June 2008 and August 2012, 949 patients received CPB and were
included in the study. Pulsatile flow was applied during CPB in 539 patients (pulsatile
group) while conventional flow CPB was applied for the remaining 410 (non-pulsatile
group). Among patients in the pulsatile group, 134 (24.9 %) developed CS-AKI as compared with 128 (31.2 %) in the non pulsatile group (p = 0.02). There was no difference
between the two groups in terms of need for RRT (10 (1.9 %) vs 6 (1.5 %), p = 0.65 or inhospital mortality (5 (0.9 %) vs 4 (1.0 %), p = 0.94. Patients in the pulsative flow required
positive inotropic drugs less often (113 (21 %) vs 186 (45.4 %, p \ 0.001) but systemic
vasoconstrictors more frequently (210 (39 %) vs 60 (14.6 %), p \ 0.001).
However, after correction for baseline imbalances and propensity for receiving pulsatile
flow, application of pulsatile flow was not associated with a lower risk of developing CSAKI (OR 0.89; 95 % CI 0.6-1.33, p = 0.58), of needing for RRT (OR missing), of dying in
hospital (OR 0.37; 95 % CI 0.06-2.35, p = 0.29), of needing inotropes (OR 0.9; 95 % CI
0.58-1.38, p = 0.62) or of needing vasopressors (OR: 0.79; 95 % CI 0.53-1.18, p = 0.25).
CONCLUSION. Application of pulsatile flow during CPB was not associated with
improved clinical outcomes as compared with conventional (non-pulsatile flow) CPB
management. Further studies are required to confirm of refute these results.
REFERENCES. 1. Poswal P, Mehta Y, Juneja R, et al. (2004) Comparative study of
pulsatile and nonpulsatile flow during cardio-pulmonary bypass. Annals of cardiac anaesthesia 7: 44-50 2. Undar A, (2004) Myths and truths of pulsatile and nonpulsatile perfusion
during acute and chronic cardiac support. Artif Organs 28: 439-443
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INTRODUCTION. Acute Kidney Injury (AKI) is presented quite often after orthotopic
liver transplantation (OLT).Two sets of criteria are applied to define AKI in critically ill
patients, these are the RIFLE criteria (2004) and the revised AKIN (2007).
OBJECTIVES. The aim of this study is to evaluate renal dysfunction after OLT using the
above criteria along with patients mortality in 30 and 180 days.
METHODS. We evaluated retrospectively the records of patients with OLT from 1/1/2011
to 31/12/2012. We recorded the incidence of AKI, as defined by the RIFLE and AKIN
criteria and documented the demographic data, the preoperative MELD score, as well as
APACHE II and SOFA scores upon ICU admission. We also recorded the duration of
mechanical ventilation, the length of ICU stay and finally the 30- and 180-day survival.
RESULTS. We studied 71 patients with OLT, with a mean age of 51.78 ± 10.36 years.
Acute kidney injury (AKI) according to the RIFLE classification was detected in 39.4 % of
the studied patients (Risk:11.3 %, Injury:15.5 %, Failure:11.3 %). The group of patients
with AKI had statistically higher MELD and MELD-Na scores (p = 0.037 and p = 0.039
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MICRODIALYSIS - A NEW APPROACH TO MONITORING FUNCTIONS OF
THE TRANSPLANTED CADAVERIC KIDNEYS
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Managing renal transplant ischemia reperfusion injury is one of the prominent issues still to
be resolved. Recently, a new method of monitoring the IRI in renal allotransplantation
became available to surgeons. Microdialysis allows for monitoring of the metabolic processes. It enables one to understand the values of endogenous substances in the renal
transplant parenchyma, both frequently and/or, if needed, in real-time mode.
GOAL. To evaluate the data obtained by microdialysis from a cadaveric renal transplant
damaged by IRI.
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MATERIALS AND METHODS. Upon remodulation of blood flow (reperfusion) in the
donor renal transplant, a two-channel microdialysis polyurethane catheter has been
implanted in the kidneýs cortex (CMA70, CMA Microdialysis, Sweden). The intracellular
substrate (dializate) was collected in special 200 lL vials. The biochemical values have
been obtained with the help of CMA 600 Microdialysis (CMA Microdialysis AB, Stockholm, Sweden) analyzer. This research has been conducted over 38 h in the early postoperative period with the biochemical values being read every hour. In the transplant’s
intertissue space, the following biochemical values were read: glucose, lactate, piruvate,
glycerol, and lactate/piruvate ratio. The data obtained has been presented as mean values ± r (p B 0,05 Student)
RESULTS. Having analyzed the results of the renal allotransplant dializate evaluation,
reference values have been established for the following biomarkers: glucose, lactate,
piruvate, glycerol, and lactate/piruvate ratio. A correlation between the renal transplant
dializate values and the function has been established. In 10 patients with the initial function
of the renal allotransplant, the values were: lactate -1,48 ± 0,26 mM, piruvate 129,76 ± 23,20 lmol/L,
lactate/piruvate
ratio
-11,81 ± 1,15;
glycerol
137,81 ± 32,92 lmol/L, and we determinated significant difference from those received
concerning 10 patients with delayed function of the renal transplant: lactate 5,83 ± 1,08 mM, piruvate -213,75 ± 43,84 lmol/L, lactate/piruvate ratio -29,51 ± 4,64,
glycerol -342,33 ± 65,95 lmol/L during the entire period of observation.
CONCLUSIONS. Our accumulated experience proved that levels of lactate, glycerol, and
the lactate/piruvate ratio, received by means of microdialysis, present valuable prognostic
markers allowing for the evaluation of renal functions.

plasma volume expansion. Renal blood flow (RBF) and glomerular filtration rate
(GFR) were measured by the renal vein retrograde thermodilution technique and by
renal extraction of Cr-EDTA, respectively. Arterial and renal vein blood samples
were taken for measurements of arterial (CaO2) and renal vein (CrvO2) oxygen
contents. Renal oxygen consumption [RVO2 = RBF x (CaO2-CrvO2)], renal oxygen
delivery (RDO2 = RBF x CaO2) and renal oxygen extraction [RO2Ex = (CaO2CrvO2)/CaO2)] were calculated.
RESULTS. The plasma volume expansion was greater in the colloid group, compared
to the crystalloid group, as indicated by significantly lower haematocrit and CaO 2, and
higher cardiac filling pressures. Urine flow increased significantly (170 %) only in the
crystalloid group. Cardiac index and RBF increased by 15 % respectively 5-10 %, in
both groups (ns). In neither one of the groups did plasma volume expansion render a
change in RDO2. GFR increased to a similar extent with both fluids. In the crystalloid
group, there was a significant increase in both RVO2 and RO2Ex, which was not seen in
the colloid group (see figure).
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INTRODUCTION. Renal dysfunction often occurred after liver transplantation.
OBJECTIVES. The aim of the study was to determine its incidence and its risk factors in a
clinical series at the University Hospital of Liege, Belgium.
METHODS. Orthotopic liver transplantations performed from January 2006 until September 2012 were retrospectively reviewed (n = 187). Patients, with no renal replacement
therapy (RRT) before transplantation were classified in four groups according to their
highest creatinine plasma level during the first postoperative week. First group had a creatinine level below 12 mg/l, the second group between 12 and 20 mg/l, the third group
between 20 and 35 mg/l, and the fourth above 35 mg/l. In addition, patients who needed
RRT during the first week after transplantation were also classified in the fourth group.
Preoperative and perioperative parameters were tested as risk factors: age, sex, body mass
index (BMI), length of hospital preoperative stay, prior bacterial infection within one month,
preoperative ascites, preoperative treatment with ß-blocker, converting enzyme inhibitor, or
non steroidal antiinflammatory drugs, preoperative creatinine and bilirubine level, postoperative lactate level, need for postoperative vasopressive drugs, surgical revision,
mechanical ventilation for more than 24 h, postoperative peaks in bilirubine and transaminase levels, postoperative hemoglobin level, amount of perioperative blood transfusions,
type of immunosuppression. Univariate and multivariate analysis were performed using
logistic ordinal regression method.
RESULTS. There were 78 patients in group 1 (41.7 %), 46 in group 2 (24.6 %), 38 in group
3 (20.3 %) and 25 in group 4 (13.4 %). Eighteen patients required RRT: 13 (7 %) during the
first week after transplantation (group 4), the 5 others after the first week after transplantation (2 in group 1 and 2, and 1 in group 3). There were 7 (3.7 %) early deaths within
28 days after transplantation. Using univariate analysis, the severity of renal dysfunction
was correlated with presence of ascites and prior bacterial infection, preoperative bilirubin
and creatinine level, need for surgical revision, use of vasopressor, postoperative mechanical
ventilation, postoperative bilirubine, transaminase, and hemoglobin levels. The need for
transfusion of each type of products also affected renal dysfunction. The ordinal logistic
analysis pointed out the BMI (OR = 1.1, p = 0.004), preoperative creatinine level
(OR = 11.1, p \ 0.0001), use of vasopressor (OR = 3.31, p = 0.0002), maximal postoperative bilirubine level (OR = 1.44, p = 0.044) and minimal postoperative hemoglobin
level (OR 0.059 p = 0.0005).
CONCLUSIONS. More than half of liver transplanted patients experienced some degree of
early renal dysfunction after transplantation. Risk factors are preoperative renal dysfunction,
and mainly perioperative circulatory instability requiring the use of vasopressor and postoperative anemia.
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INTRODUCTION. Acute kidney injury may occur in patients undergoing major surgery
because of hypovolemia and reduced renal oxygen perfusion. Hypovolemia is commonly
treated with artificial solutions to decrease the need for allogenic blood tranfusions. A recent
experimental study has shown that haemodilution with crystalloids, in contrast to colloids,
induce intrarenal hypoxia (1).
OBJECTIVES. The aim of the study was to evaluate the differential effects of a crystalloid
and a colloid solution on renal perfusion, filtration and oxygenation, when used as postoperative plasma volume expanders.
METHODS. Twenty-four patients with preoperatively normal renal function,
undergoing uncomplicated cardiac surgery, where studied in the ICU early after
surgery. Patients were randomized to receive either a balanced crystalloid (RingersAcetate, 20 ml/kg, n = 12) or a colloid solution (HES 6 %, 130/0.4, 10 ml/kg,
n = 12) during 20-30 min. Effects on systemic haemodynamics (pulmonary artery
catheter) and renal variables were obtained before and 20, 40 and 60 min after

[Fig 1: Renal oxygen extraction and consumption]
CONCLUSION. Postoperative plasma volume expansion with a crystalloid and a colloid
solution both increases GFR. Despite the increase in cardiac index and RBF caused by both
fluids, none of them increased RDO2, due to the haemodilution. Crystalloids, in contrast to
colloids, impair the renal oxygen demand/supply relationship, i.e. renal oxygenation, as
demonstrated by an increase in renal oxygen extraction. This clinical study support recent
experimental findings that acutely expanded plasma volumeacute plasma volume expansion
with crystalloid, but not with colloid, impair renal oxygenation.
REFERENCE. 1. Konrad et al. Acute normovolemic hemodilution in the pig is associated
with renal tissue edema, impaired renal microvascular oxygenation, and functional loss.
Anesthesiology 2013;119:256-69
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RISK FACTORS FOR ACUTE KIDNEY INJURY IN SEPSIS PATIENTS TREATED
WITH COLISTIN
B. Bilgili1, F. Gül2, T. Evran2, M. Haliloğlu2, I. Cinel2, A. Karamaz2
1

Marmara University, Faculty of Medicine, Anesthesiology and Reanimation, Istanbul,
Turkey, 2Marmara University, Faculty of Medicine, Istanbul, Turkey
INTRODUCTION. Colistin is widely used in resistant gram-negative bacterial infections.
The common side effect of colistin is nephrotoxicity, 14 %-55 % reported. Risk factors for
nephrotoxicity are advanced age, nephrotoxic agent usage and chronic renal failure in
general population.
OBJECTIVES. The aim is to identify the risk factors for acute kidney injury in sepsis
patients treated with colistin.
METHODS. Gram- negative sepsis patients admitted to ICU in two years were analyzed
retrospectively. APACHE II, the presence of shock, initial glomerular filtration rate, the
duration of colistin administration, simultaneous nephrotoxic agent administration (NSAID,
antibiotics) were recorded. Acute renal injury was classified according to RIFLE criteria.
Patients with chronic renal failure were excluded.
RESULTS. 64 (32 male, 32 female) gram-negative sepsis patients were evaluated. Acute
kidney injury was detected in 56 (87 %) patients. 42 patients out of 56 were administered
colistin and the mean duration of administration was 6,43 days. The distribution of acute
kidney injury in patients using colistin is given in Table 1. Acute kidney injury was significantly higher in colistin, nephrotoxic agent, shock (+) patients compared to colistin,
nephrotoxic agent (+) shock (-) patients (p:0,049). In the presence of shock, acute kidney
injury was higher in patients using colistin but not nephrotoxic agent according to patients
without shock (p:0,023). In septic shock patients using colistin, there is no difference in
acute kidney injury between patients with nephrotoxic agent and without nephrotoxic agent
usage (p:0,367). 57 % of the patients using colistin who developed acute kidney injury were
in the Failure (F) group according to RIFLE criteria. Acute kidney injury was significantly
higher in septic shock patients who were using colistin compared to septic shock patients
who were not using colistin (p:0,0001).
CONCLUSIONS. The incidence of acute kidney injury classified according to RIFLE
criteria is high in sepsis patients. New onset acute kidney injury is correlated with the
presence of shock and colistin usage but not with simultaneous nephrotoxic agent usage.
The presence of shock is a risk factor for acute kidney injury in sepsis patients treated with
colistin.
REFERENCES. 1) Rocco M, Montini L, Alessandri E et al. Risk factors for acute kidney
injury in critically ill patients receiving high intravenous doses of colistin methanesulfonate
and/or other nephrotoxic antibiotics: a retrospective cohort study. Critical Care 2013,
17:R174
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PROCALCIOTONIN AS A PROGNOSTIC TOOL OF SIRS DEVELOPMENT
AFTER CARDIAC SURGERY WITH CARDIOPULMONARY BYPASS
Y. Petrishchev1, A. Levit1, I. Leyderman2
1

Sverdlovsk Regional Clinical Hospital #1, ICU, Ekaterinburg, Russian Federation, 2Ural
State Medical University, ICU Chair, Ekaterinburg, Russian Federation
INTRODUCTION. Increased serum procalcitonin after cardiac surgery is associated with
prolonged LOS in ICU and negative clinical outcome. But the real mechanisms of such
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effects are not determined. In our study we tried to find out main relationships of increased
serum procalcitonin after open-heart surgery.
METHODS. We included 48 patients who underwent cardiac surgery under cardiopulmonary bypass (CPB): one valve 18 patients, two or three valves - 14, valve surgery and
CABG - 13, valve surgery and MAZE procedure -3. Exclusion criteria - SIRS signs before
surgery. We investigated the plasma levels of procalcitonin, lactate and interleukin -6 before
the operation (stage 1) at the end of the operation (Stage 2) and after 24 h (Stage 3).
Hemodynamics was studied by thermodilution method (Swan-Ganz catheter). Key relationships were assessed by correlation analysis.
RESULTS. The main results of this study are presented in Table 1.
Parameter

Links

Correlation

p

Procalcitonin - stage 2

VO2I-stage 2

0,7

0,038

Procalcitonin - stage 3

D02I-stage 3

0,64

0,048

Lactate -stage 3

0,7

0,023

Interleukin-6-stage 2

0,75

0,01

Length of CPB

0,4

0,005

Length of CMV

0,44

0,001

LOS in ICU

0,53

0,001

[Table 1 Results of correlation analysis]
CONCLUSIONS. Increased plasma level of procalcitonin after cardiac surgery with CPB
was associated with the duration of CPB, impaired tissue oxygenation, severity of SIRS,
which determined the prolonged duration of postoperative intensive care.
REFERENCE(S). 1. Sponholz C et al.: Critical Care 2006; 10: R145. 2. Börge H et al.: The
Thoracic and cardiovascular surgeon 2003, 51: 322-326

RESULTS. From 16 out of the 837 extracted patients lactate measurements were missing.
821 patients were eligible for analysis. Sixty-five percent was male, the mean age was 64
(range 19-95 years) and mean APACHE IV predicted hospital mortality was 0.39 (range
0.01-1.0) while the observed hospital mortality was 25.9 %. The Standardized mortality
ratio(SMR) was calculated to be 0.69. 378 patients had a first lactate above 2 mmol/l.
Hospital mortality was highest (44 %) when lactate was high and MAP low and lowest
when lactate was low en MAP high (17 %). High first lactate (p \ 0.001) and low first MAP
(p \ 0.001) were associated with hospital mortality. The SMR for the high lactate and low
MAP was 0.81 which was higher than the SMR calculated for all patients (0.69). In a
forwardly entered multivariate logistic regression analysis first MAP below 65 was not
associated with hospital mortality (OR 0.99; 95 %CI 0.97-1.0, p = 0.11) but lactate was
(OR 1.2; 95 %CI 1.1-1.3, p = 0.003). SvO2 and delta T were not related. A regression
analysis with 24 h mean MAP, mean lactate, mean SvO2 and mean delta T showed the same
results (OR for MAP 0.99; 95 %CI 0.95-1.0, p = 0.46; OR for lactate 1.3; 95 %CI 1.1-1.6,
p = 0.001).
CONCLUSIONS. Low MAP and high lactate were associated with ICU, hospital mortality
and higher SMR. However, in multivariate analyses lactate was but MAP \ 65mmHG was
not independently associated with hospital mortality.
REFERENCES. 1. Dellinger, R.P. et al., surviving sepsis campaign:international guidelines for management of severe sepsis and septic shock,2012.Crit Care Med, 2013
Feb;41(2): p. 580-637. 2. Jansen,T.C. et al.,Early lactate-guided therapy in intensive care
unit patients:a multicentre,open-label, randomized controlled trial.Am J Respir Crit Care
Med,2010 Sep 15;182(6);752-61. 3. Asfar, P. et al.,High versus Low blood pressure target
in patients with septic shock.NEJM 2014 Mar 18

0632
CAROTID DOPPLER FLOW AND ITS DETERMINANTS DURING HEAD-UPTILT CENTRAL HYPOVOLEMIA AND PASSIVE LEG RAISING IN HEALTHY
VOLUNTEERS
A. Sommese1, J. Bakker2, J. van Bommel2, A. Lima2
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Seconda Universita’ degli Studi di Napoli, Medicina d’Emergenza, Napoli, Italy, 2Erasmus
MC University Medical Center, Department of Intensive Care, Rotterdam, Netherlands
INTRODUCTION. A potential clinical application of carotid Doppler ultrasonography
(USG) would be the noninvasive estimation of fluid responsiveness in critically ill patients
by assessing carotid blood flow and its determinants (diameter, systolic and diastolic
velocity). However, little is known about the interpretation and understanding of carotid
blood flow variations during central hypovolemia or fluid therapy. In addition, the identification of which parameters are most influenced by changes in central blood volume
remains to be determined. We performed head-up tilt (HUT) test and passive leg raising
(PLR) in healthy volunteers (HV) to assess the response of common carotid blood flow
determined by Doppler USG to the decrease and increase in cardiac output.
OBJECTIVES. This study aims to refine the understanding of carotid flow parameters
during central blood volume alterations in HV.
METHODS. Twenty-nine HV (30 ± 10 years; 13 male) participated in this study. Two
different models were performed to induce opposite effects in cardiac output. The first
model was performed by applying HUT test. The complete maneuver was performed by
10 min step that consisted of tilting the table from 0o supine position (Baseline 1) to an
angle of 70o and back to supine (Baseline 2). The second model was performed by applying
PLR. After subjects were positioned in a semirecumbent position of 45 (Baseline 1), PLR
was performed resulting in a 0 supine position of the thorax and the legs elevated to 45 for
five minutes. The subjects were returned to the semirecumbent position to repeat measurements (Baseline 2). Hemodynamic parameters included stroke volume (SV), heart rate
(HR), and mean arterial pressure (MAP) were continuously measured non-invasively with a
Finometer (Finapres Medical System). In each time point, three Doppler measurements
were obtained. The subjects were assigned to perform PLR maneuver or HUT test in a
random order.
RESULTS. Data are presented as mean ± SD. The hemodynamic parameters induced by
both the HUT and the PLR models are shown in tables 1 and 2. Figures 1 and 2 show the
temporal changes of mean carotid flow and its components (Vp, Vd, and TAM) during the
HUT and the PLR models, respectivelly. The magnitude of changes of CO and carotid blood
flow were similar during the HUT model (23 ± 15 % vs. 24 ± 20 %, P = NS). In contrast,
during the PLR model the percentage changes in the carotid blood flow were higher when
compared with changes in CO (15 ± 11 % vs. 49 ± 39 %, P \ 0.05), figure 3.
CONCLUSIONS. The dynamic variations in carotid flow and its determinants measured by
Doppler USG were highly correlated to changes in central blood volume during HUT and
PLR models. The degree of changes in carotid blood flow seems to depend on the method by
which the variations in central blood volume are produced. In this regard, carotid blood flow
showed to be more sensitive to an increase in cardiac output induced by PLR.
1

ATRIAL EJECTION FORCE AND BRAIN NATRIURETIC PEPTIDE AS
MARKERS FOR MORTALITY IN SEPSIS
M.B.M. Salim1, A. Wadee2, H. Elaasr2, A. Ashour2, M. Eldamarawy1, F. Nasr1
Theodor Bilharz Research Institute, ICU, Giza, Egypt, 2Cairo University, Critical Care
Medicine, Cairo, Egypt
INTRODUCTION. In early stages of septic shock, impaired myocardial function plays an
important prognostic role.AEF and Plasma BNP levels may be valuable prognostic factors
for patients with sepsis.1
OBJECTIVES. We sought to evaluate the value of atrial ejection force (AEF) B-type
natriuretic peptide (BNP) in predicting the outcome of sepsis, severe sepsis, and septic
shock patients.
This was a prospective study involving forty patients with sepsis admitted to the
intensive care unit in the Theodor Bilharz research institute (TBRI). This study was
approved by the local ethical committee and an informed consent was obtained from
every patient or his next of kin if the patient was unable to give consent before being
included in the study.
METHODS. 40 patients presented with sepsis, severe sepsis, or septic shock were included
in the study. The patients had undergone transthoracic echocardiographic examinations and
BNP measurements on the first and third day of admission. The patients were retrospectively
divided into survivors and non survivors.
RESULTS. There was a significant statistical difference in BNP level (P = 0.0001)
between the two groups. BNP showed statistically significant rise in the non-survival group from day 1 to day 3 (p = 0.002) and a statistically significant decrease
from day 1 to day 3 in the survived group (p = 0.001). Regarding the echo findings, there was a significant statistical difference in AEF in the third day between
survivors and non survivors (P = 0.0001). The ROC curve showed that BNP in the
first day and third day are good tests for prediction of mortality in patients with
sepsis.
CONCLUSIONS. Atrial ejection force, unlike BNP level, cannot be used as an independent
predictor of mortality in patients with sepsis. BNP level correlates with the severity of
sepsis. According to our study, AEF in the third day may be a good predictor for survival of
patients presenting with sepsis.
REFERENCE(S). 1-(Post F, Weilemann LS, Messow CM, Sinning C, Münzel T. B-type
natriuretic peptide as a marker for sepsis-induced myocardial depression in intensive care
patients.Crit Care Med. 2008 Nov;36(11):3108-9.
1

Baseline 1 HUT
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ARE MAP AND LACTATE EQUALLY IMPORTANT AS TARGETS IN
HEMODYNAMIC RESUSCITATION IN SEPTIC PATIENTS?
1

1

1

A. Houwink , R.J. Bosman , P.H.J. van der Voort
1

34251, Amsterdam, Netherlands
INTRODUCTION. The Surviving Sepsis Campaign recommends a mean arterial pressure
(MAP) of at least 65 mmHg. MAP and plasma lactate level are both targets for treatment in
septic patients in the intensive care unit (ICU). Hyperlactemia and a decreased lactate
clearance are associated with an increased mortality.
OBJECTIVES. To study the association between MAP, lactate and mortality in septic ICU
patients.
METHODS. A retrospective analysis of patients with confirmed infection was performed. They were extracted from the Patient Data Management System (iMD-Soft;
Metavision, Israel) from year 2008 to 2014. Next to demographic variables, validated
blood pressures, lactate levels, central venous oxygen saturation (ScvO2), delta-temperature (between toe and core temperature) of the first 24 h of ICU treatment were
extracted. Patients were stratified in 4 groups differentiating by MAP (below or above
65 mmHg) and lactate (below or above 2 mmol/L). Analyses were based on first validated measurements after admission and on mean values over 24 h. Analyses were
performed with SPSS 18.0.

HUT

Baseline 2 HUT

CO (L/min)

6.2 ± 1.6

4.8 ± 1.7 *

6.3 ± 1.6

SV (ml)

94 ± 23

63 ± 22 *

94 ± 25

HR (bpm)

66 ± 10

81 ± 10 *

65 ± 8

MAP (mmHg)

94 ± 16

97 ± 25

94 ± 17

* \ P 0.05 vs. Baseline 1 and Baseline 2
[Global hemodynamic parametes during HUT]

CO (L/min)

Baseline 1 PLR

PLR

Baseline 2 PLR

5.6 ± 1.6

6.2 ± 1.6

5.5 ± 1.5

SV (ml)

89 ± 24

101 ± 25*

91 ± 24

HR (bpm)

63 ± 9

64 ± 10

64 ± 9

MAP (mmHg)

94 ± 10

94 ± 12

85 ± 12

[Global hemodynamic parametes during PLR]
* \P 0.05 vs. Baseline 1 and Baseline 2
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longer than 6 h. Their in-ICU mortality was higher as compared to those with a shorter
mottling episode (39.6 % vs. 18.3 %, p = 0.001). In patients with mottling, the three
variables independently associated with in-ICU mortality were higher SOFA score and
hyperlactatemia prior to mottling, and a mottling episode duration longer than 6 h (OR 2.65
[95 % CI, 1.28-5.48], p = 0.009).
CONCLUSIONS. Mottling is frequent among critically ill patients. Occurrence and persistence of mottling more than 6 h are independently associated with in-ICU mortality.

0635
FLUID RESPONSIVENESS IS PREDICTED BY ANALYSIS OF EXTRA
SYSTOLES
S.T. Vistisen1
1

[Carotid Doppler parameters during PLR]

Aarhus University, Research Centre for Emergency Medicine, Aarhus, Denmark
INTRODUCTION. Fluid responsiveness prediction is an unsettled matter for intensive care
patients. Preload variables are not reliable and ventilator settings for the vast majority of
patients (if at all ventilated) do not accommodate the criteria for otherwise useful dynamic
variables [1] (e.g. pulse pressure variation). Yet, the idea of a varying preload utilised in
dynamic variable monitoring may be useful: The extra systolic post-ectopic beat is associated with increased preload, and I hypothesised that systolic blood pressure (SBP) at the
post-ectopic beat could be analysed in relation to surrounding sinus beats and that the
magnitude of the SBP change (DSBP) could predict fluid responsiveness.
OBJECTIVES. To study the hypothesis in post-cardiac surgery patients.
METHODS. Patients scheduled for a 500 ml volume expansion were observed. In the time
frame, 0-30 min prior to volume expansion, ECG was analysed for occurrence of isolated
extra systoles (at least 10 preceding and following sinus beats). During this period and
during volume expansion, other hemodynamic interventions excluded the recording for
further analysis. DSBP was defined as the change from average SBP at surrounding sinus
beats to SBP at the extra systolic post-ectopic beat. A cardiac output increase [ 15 %
following volume expansion defined fluid responsiveness. Diagnostic performance was
analysed with receiver operating characteristic (ROC) analyses.
RESULTS. By April 18th, 20 patients that had one or more eligible extra systoles in the
30 min time frame were included. Among 14 responders and 6 non-responders, DSBP
classified 17 patients correctly with 100 % specificity and 79 % sensitivity (Optimal DSBP
threshold: 3.5 %), ROC area: 0.82, (Figure 1).

[Change in CO and Carotid Flow in HUT and PLR]
REFERENCE. Chest. 2013;143(2):364-70.
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INCIDENCE AND IMPACT OF MOTTLING AND ITS DURATION ON OUTCOME
IN CRITICALLY ILL PATIENTS
R. Coudroy1, A. Jamet1, J.-P. Frat1,2, A. Veinstein1, D. Chatellier1, A.W. Thille1,2,
R. Robert1,2,3
1
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INTRODUCTION. Mottling seems frequent in intensive care unit (ICU) patients and could
be associated with an increased mortality rate in the subset of patients admitted for septic
shock. However, the real incidence of mottling in the general ICU population and its impact
on outcome is unknown.
OBJECTIVES. To assess the incidence of mottling in ICU and its role on critically ill
patients’ outcome.
METHODS. Mottling was qualitatively and prospectively reported by trained nurses on all
consecutive patients admitted over a 1-year period in a 15-bed medical ICU of a French
teaching hospital.
RESULTS. Among 791 patients admitted, 230 (29.0 %) had at least one mottling episode.
Most of them (59.5 %) were normotensive without vasopressors when mottling occurred.
Incidence of mottling in patients admitted for septic shock was 49.2 % (32/65), as compared
to 39.5 % (30/76) for non septic shock, and 25.8 % for other diagnosis. Patients with
mottling were older and more severe (as indicated with higher SAPS II and SOFA score at
admission) than those without mottling, and required more frequently mechanical ventilation, vasopressors and renal replacement therapy during ICU stay (p \ 0.0001 for each). InICU mortality rate was higher in patients with mottling than in patients without mottling
(30.4 % vs. 8.2 %; p \ 0.0001). After adjustment with multivariate analysis, the three
variables independently associated with in-ICU mortality were age, SOFA score at
admission, and at least one mottling episode during ICU stay (OR 2.67 [95 % CI, 1.684.22]; p \ 0.0001). One hundred and thirty four patients (59.0 %) had a mottling episode

[Figure 1]
CONCLUSIONS. Analysis of SBP at extra systolic post-ectopic beats can predict fluid
responsiveness in post-cardiac surgery patients. The method needs to be validated in other
patient groups.
REFERENCE. [1] Mahjoub Y, et al., Evaluation of pulse pressure variation validity criteria
in critically ill patients: a prospective observational multicentre point-prevalence study. Br J
Anaesth 2013
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SYSTOLIC AND DIASTOLIC RIGHT VENTRICULAR FUNCTION IN PATIENTS
WITH ARDS WITHOUT ACUTE COR PULMONALE IN ICU
G. Tavazzi1,2, M. White2, N. Bergsland3, V. De Francesco2, S. Canestrini2, S. Price2
1
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INTRODUCTION. Right ventricular (RV) function has been extensively investigated in
the last several years in patients with ARDS and robust correlations between the incidence
of acute cor pulmonale (ACP), high pressure, tidal volume ventilation and increased mortality have been found (1). The RV diastolic function has been less studied.
OBJECTIVES. We aimed to describe the systolic and diastolic RV function in patients
with ARDS without the features of ACP.
METHODS. An observational analysis of retrospectively collected data in mechanically
ventilated patients who underwent bedside echocardiography. We collected RV function
data (bidimensional and Doppler) in addition to clinical and ventilator factors. We assessed
relationships using Pearson’s correlation coefficients.
RESULTS. All the patients (total 98 of whom 58 male and 40 female; mean age
48,6 ± 17,9) were admitted with diagnosis of ARDS (23 on interventional lung assist (iLA);
37 on veno-venous ECMO and 38 on conventional ventilation management; the admission
APACHE II was 14,9 (± 6,1).
The mean TAPSE was 1.78 cm (± 0.61); mean pulmonary valve acceleration time (as sign
of increased pulmonary vascular resistance) 88.5 ms ± 19.6; mean tricuspid regurgitation
velocity was 3,16 m/sec ± 0,68; Pulmonary valve pre-systolic a wave (sign of diastolic
restrictive pattern) (2) was present in 58 % of the patients (iLA 78 %, VV-ECMO 62 %;
42 % of conventional ventilated patients). The mean TV/Kg was 5.01 ± 2.
We found a significant correlation between correlations between the presence of a presystolic a wave on the pulmonary valve (PV a wave) with pulmonary valve acceleration
time (PV acc T)(r = -0.572, p \ 0.0001). Moreover we tested and found correlations
between PV a wave and both PEEP (r = 0.593, p \ 0.0001) and pCO2 (r = 0.338,
p \ 0.0001). A strong correlation was found even between the PV acc T and: PEEP (r = 0.532, p \ 0.0001), Peak inspiratory pressure (r = -0.618, p \ 0.0001) and pCO2 (r 0.229,
p \ 0.0001).
We also found correlations between tricuspid regurgitation duration (TR dur) with TAPSE (r
0.344, p 0.017) and TAPSE length (r0,389, p 0.016); systolic pulmonary pressure with
TAPSE (r 0.353, p 0.012) and pCO2 (r 0,279, p 0.047); right ventricular filling time and TR
dur (r 0,408, p 0.014). No correlations were found between VT/Kg and right ventricular
function.
CONCLUSIONS. These results highlight the importance of the detection of RV systolic
and diastolic impairment by pressure ventilation in patients with ARDS even in the absence
of ACP. More studies are needed focusing on the management of ventilation setting in
patients with early signs of RV hemodynamic dysfunction.
REFERENCE(S). 1. Vieillard-Baron A. et al. Crit Care Med. 2001; 29(8): 1551-5. 2.
Cullen S. et al. Circulation. 1995; 91: 1782–1789

METHODS. This prospective and self-controlled clinical study included thirty one elderly
patients with sepsis of intensive care unit (ICU)of our hospital. The hemodynamic
parameters including cardiac output (CO), stroke volume (SV) and stroke volume variation
(SVV) were continuously recorded by Bioreactance-based device (NICOM) before and after
PLR and volume expansion (VE) test. Patients were defined as responders if CO increased C 10 % after VE. The role of PLR for predicting fluid responsiveness was evaluated by
receiver operating characteristic (ROC) curves.
RESULTS. A total of one hundred PLR and VE tests in thirty one patients were evaluated
and all were analyzed. In responders CO were obviously increased after PLR and VE,
((5.11 ± 2.10) vs (5.91 ± 2.45), p \ 0.05)); (5.06 ± 2.06) vs (5.77 ± 2.47), p \ 0.05)),
the DCO after PLR (DCOPLR) and DCO after VE (DCOVE) was highly correlated
(r = 0.813 (0.712-0.886)), the DCOmax after PLR (DCOmaxPLR) and DCOVE was also
highly correlated (r = 0.819 (0.716-0.895)), the SVV before VE and DCOVE was uncorrelated (r = -0.218 (-0.372-0.034)). The area under the ROC curve of DCOPLR,
DCOmaxPLR,SVV predicting fluid responsiveness was 0.880, 0.859 and 0.459 respectively.
The DCOPLR C 10 % was found to predict fluid responsiveness with a sensitivity of 74 %
and specificity of 93 %, the sensitivity and specificity of DCOmaxPLR C 10 % was 85 %
and 83 % respectively.
CONCLUSIONS. Fluid responsiveness could be accurately predicted by Bioreactancebased passive leg raising (PLR) test of elderly patients with sepsis.
REFERENCE(S). 1. Keren H, Burkhoff D, Squara P. Evaluation of a noninvasive continuous cardiac output monitoring system based on thoracic bioreactance[J]. American
journal of physiology Heart and circulatory physiology. 2007,293(1):583-9. 2. Preau S,
Saulnier F, Dewavrin F, et al. Passive leg raising is predictive of fluid responsiveness in
spontaneously breathing patients with severe sepsis or acute pancreatitis[J]. Critical care
medicine. 2010,38(3):819-25.
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SKELETAL MUSCLE OXIGENATION ALTERATIONS IN DIFFERENT
CRITICALLY ILL PATIENTES

1
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INTRODUCTION. Pulmonary artery catheterization (PAC) is used to monitor circulatory
management during cardiovascular surgery. However, prognosis or mortality is reportedly
not improved by PAC. Mixed venous oxygen saturation (SvO2) obtained via PAC is a
parameter for oxygen balance estimation; we examined whether central venous oxygen
saturation (ScvO2) obtained via central venous catheterization could replace SvO2.
METHODS. In 24 patients, who underwent aortic arch replacement, we compared ScvO2
monitored continuously using specially designed fiber-optic catheters (PreSep CathetersTM;
Edwards Lifesciences, Irvine, CA, USA) and SvO2 monitored continuously using PAC
(Swan-Ganz CCOmbo V CathetersTM; Edwards Lifesciences). ScvO2 and SvO2 were
measured before cardiopulmonary (CP) bypass, during CP bypass, during selective cerebral
perfusion, and after weaning from CP bypass. Data were compared using linear regression,
the Pearson correlation coefficient, and the Bland–Altman method.
RESULTS. ScvO2 and SvO2 correlated well before CP bypass (r = 0.62; 95 % limits of
agreement -8.68-15.5) and after weaning from CP bypass (r = 0.64; - 12.5-24.8). However, the correlation was poor during CP bypass (r = 0.37; -6.64-6.36), and there was no
correlation during selective cerebral perfusion (r = 0.095; -8.61-15.5).
DISCUSSION. Except during CP bypass, changes in ScvO2 mirrored those in SvO2 before
and after CP bypass. Because ScvO2 can be measured continuously, it is more informative
during these periods. Despite its poor reliability during CP bypass, ScvO2 represents an
alternative to SvO2 for oxygen balance estimation in patients undergoing major vascular
surgery.
CONCLUSIONS. During aortic arch replacement surgery, ScvO2 correlated well with
SvO2 before and after CP bypass, but not during CP bypass or selective cerebral perfusion.

L. Claverias1, D. Arvizu Velazc1, J. Marı́n-Corral1, I. Oliva1, I. Leache1, C. Solé1, V.
Blázquez1, G. Moreno1, M. Bodi2, A. Rodriguez2
1

Hospital Universitari Joan XXIII, Critical Care, Tarragona, Spain, 2Hospital Universitari
Joan XXIII/URV/IISP/CIBERES, Critical Care, Tarragona, Spain
INTRODUCTION. Evidence suggests that regional skeletal muscle oxygenation (rSO2)
estimated by near-infrared spectroscopy (NIRS) devices might early detect risk of severe
complications with prognostic implications in septic patients. Its usefulness in other critical
care populations is yet to be determined.
OBJECTIVE. To determine rSO2 in postoperative patients of abdominal aortic aneurysm
surgery and compare these findings with those observed in septic patients and healthy
controls.
METHODS. A prospective, observational, controlled study was performed in a 30-bed
medical-surgical ICU. Two groups of critically ill patients were enrolled: patients in the post
operative period of abdominal aortic aneurysm surgery (AA) and septic patients (SP). There
was a third group of healthy controls. We recorded demographic characteristics, APACHE
II score and global hemodynamic variables. A NIRS device (INVOS 5100) probe somasensor was placed on the medial forearm (brachioradialis muscle) to obtain rSO2
measurements. All variables were determined at baseline and at 24 h of admission. Chi
square (categorical variables) and ‘‘t’’ test (continuous variables) analysis were performed.
A ‘‘p’’ value less than 0.05 was considered significant.
RESULTS. We included 115 patients (46 AA and 69 SP), and 41 healthy controls. Mean
age of patients was 65.4 ± 13 years, significantly older than the controls (37.8, p \ 0.01);
70 % of the patients were male, with a mean APACHE II score at admission of 18 ± 8.5.
rSO2 value at admission was significantly lower in patients than in controls (63.2 % vs.
67.8 %), even when we considered them separately (AA 63.0 %, p \ 0.01; SP 61.7 %,
p \ 0.01). There were no differences between rSO2 value in AA and SP groups, neither at
admission (61.7 % vs. 63 %; p = 0.5) nor at 24 h (64.7 % vs. 61.5 %, p = 0.2). SP group
with shock showed an rSO2 value significantly lower than those without shock, both at
admission (59.4 % vs. 67.8) and at 24 h (61.4 % vs. 70.6 %). Those differences were not
observed in the AA group (basal 64.3 % vs. 60 %; p = 0.18; 24 h 63 % vs. 58.9 %;
p = 0.2). Mortality rate was 34.8 % (39.1 % in SP and 28.3 % in AA). In SP group, rSO2
was lower in non-survivors at ICU admission (57.0 % vs. 64.9 %; p \ 0.01) and 24 h
(59.7 % vs. 64.9 %, p \ 0.01) than in survivors. On the other hand, there were no differences between survivors and non-survivors in the AA group (admission 61.7 % vs. 63.5 %;
p = 0.17 and 24h 60.7 % vs. 61.7 %, p = 0.72).
CONCLUSIONS. Both groups of patients presented early tissue oxygenation alterations
comparing with healthy controls. The lack of association between rSO2 and mortality and
shock in AA group could express transient and reversible alterations in tissue oxygenation
due to the surgical aggression, not related to prognosis.
GRANT ACKNOWLEDGEMEN. Partially supported by FIS PI10/01538 and PI13/02011
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FLUID RESPONSIVENESS PREDICTED BY NONINVASIVE BIOREACTANCEBASED PASSIVE LEG RAISE TEST OF ELDERLY PATIENTS WITH SEPSIS
C. Guolong1, T. Hongjie2, H. Caibao1
1
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INTRODUCTION. Passive leg raising (PLR) test could be used to predict fluid responsiveness, whether Bioreactance-based passive leg raising test could predict fluid
responsiveness of elderly patients with sepsis has not known by now.
OBJECTIVES. To investigate whether Bioreactance-based passive leg raising (PLR) test
could be used to predict fluid responsiveness of elderly patients with sepsis.
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CENTRAL VENOUS OXYGEN SATURATION CORRELATES WELL WITH
MIXED VENOUS OXYGEN SATURATION EXCEPT DURING SELECTIVE
CEREBRAL PERFUSION
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CHANGE IN THE BASIC HEMODYNAMIC PARAMETERS UNDER THE
INFLUENCE OF DEXMEDETOMIDINE DURING INITIAL NARCOSIS IN
NEUROONCOLOGICAL PATIENTS
M. Rumiantceva1, A.N. Kondratyev1, R.V. Nazarov1
1
Russian Polenov Neurosurgical Institute, Saint Petersburg, Russian Federation
INTRODUCTION. Opioid and adrenergic antinociceptive systems are the components of
brainstem neuroregulatory systems. The antinociceptive systems are thoroughly studied,
have well differentiated receptor system and verified ligands. This influence on the neuroregulatory systems and, in particular, on opioid and adrenergic systems, is of high theoretic
and practical interest for neuroanesthesiology.
For several decades the specialists of the Russian Neurosurgical Institute named after
Professor A.L.Polenov have been successfully using the anesthesia care including combined
influence on opioid (fentanyl) and adrenergic (clonidine) antinociceptive systems. This
anesthesia care creates conditions for neurovegetative stabilization, sufficient for carrying
out of brain surgeries.
OBJECTIVE. To evaluate an influence of Dexmedetomidine on the basic hemodynamic
parameters when using it for initial narcosis as a part of neurovegetative stabilization.
MATERIALS AND METHODS. The study included 46 patients (34 women, 12 men),
average age was 51 ± 13,4 years, with the intracranial space-occupying lesions, who has
undergone a surgery at the Federal State Budgetary Establishment Russian Neurosurgical
Institute named after Professor A.L.Polenov.
All the patient have undergone intravenous initial narcosis with Fentanyl 3,7 - 5,71 mcg/kg,
Dexmedetomidine 1,05 - 2,67 mcg/kg and Propofol 2 mg/kg. Monitoring of the basic
hemodynamic parameters (systolic BP, diastolic BP, heart rate and pulse) was carried out
using « Nihon Kohden » device. All the surgeries were carried with sedation depth monitoring using « BIS Aspect » device (initial values 98 - 90).
RESULT. All 46 patients (100 %) after the initial narcosis had a decrease in HR (heart rate)
and pulse by 7,7 - 66,7 % (with average value 36,4 ± 13,5 %) from the initial value. 32
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patients (69,6 %) showed increase in systolic BP (blood pressure) by 4 - 45,8 % (average
value 20,9 ± 11,5 %) and diastolic BP - by 0 - 69,2 % (average value 18,4 ± 17,6 %) in
comparison with the initial values. Others 14 patients (30,4 %) showed a decrease in systolic BP by 4 - 29,7 % (average value 17,8 ± 8 %) and diastolic BP by 5,3 - 33,3 %
(average value 16,7 ± 9 %). In all 46 cases the changes were observed in conditions of
sufficient sedation depth BIS 15 - 25.
CONCLUSION. Thus, 30,4 % of patients with intracranial space-occupying lesions (14
patients) showed prevailing central sympatholytic effect causing decrease in HR and BP.
Other 69,6 % of cases (32 patients) after initial narcosis showed prevailing peripheral
vasoconstrictive effect resulting in an increase in systemic vascular resistance and BP with
further decrease in the heart rate.
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PPV AND SVV RATIO AND MAP RESPONSE TO A FLUID CHALLENGE IN SV
RESPONSIVE MECHANICALLY VENTILATED PATIENTS. A PRELIMINARY
STUDY TO FIND A FUNCTIONAL HAEMODYNAMIC PARAMETER FOR FLUID
RESPONSIVENESS PREDICTION
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INTRODUCTION. The purpose of this study was to investigate the dynamic arterial
elastance (Eadyn) defined as the ratio between pulse pressure variation (PPV) and stroke
volume variation (SVV) during a fluid challenge (FC) using the the PulseCO algorithm of
the LiDCOTMplus monitor (LiDCO, Cambridge, UK). Eadyn provides a dynamic assessment of the arterial load2, important to describe the interaction of the ejected left ventricular
stroke volume (LVSV) with the arterial impedance circuit. We tested whether the Eadyn as
a dynamic parameter calculated using PPV and SVV can assess the vasomotor tone of a
patient and presumably predict the MAP response to a FC.
OBJECTIVES. The primary aim of the present study was to test whether the PPV/SVV
ratio known as Dynamic Arterial Elastance (Edyn), calculated with the LiDCO system at the
bedside, is a reliable value to predict arterial blood pressure response to a fluid challenge in
preload responsive patients.
METHODS. Patients’ selection: fully sedated and ventilated critically ill patients in sinus
rhythm in which a fluid challenge was indicated for clinical reasons. All data were electronically data logged. A fluid challenge consisted of 250 mls of crystalloid fluid in less than
15 min. A stroke volume (SV) response was defined as an increase of SV of at least 10 %.
A MAP response was defined as an increase of at least 10 % in MAP.
RESULTS. A total of 24 FC from 11 patients were analysed. 16 FCs increased the
SV [=10 % (9 of them on vasopressors); 4 of them (25 %) increased the MAP [=10 %
(MAP responsiveness). The area under the curve for PPV/SVV was 0.92 (p 0.01). (Figure 1). A PPV/SVV of 1.4 (Figure 2) had a 100 % sensitivity and a 90 % specificity in
predicting the MAP response in preload responsive patients.

CONCLUSIONS. The Dynamic arterial elastance calculated using the PulseCO algorithm
of the LiDCO monitor predicts the mean arterial pressure increase in mechanically ventilated, preload-dependent patients.
REFERENCE(S). 1-Hadian M, Pinsky MR. Functional hemodynamic monitoring. Curr
Opin Crit Care 2007; 13: 318-323. 2-Monge Garcı́a MI, Cano AG, Gracia Romero M.
Dynamic arterial elastance to predict arterial pressure response to volume loading in preload-dependent patients. Critical Care 2011; 15:R15.
ACKNOWLEDGMENT: We would like to thank all the nurses of the Adult Critical Care
team of St George’s Hospital NHS Trust London, for their help and support.
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LOW SERUM PHOSPHATE LEVELS IN CRITICAL ILLNESS
K. Agarwal1, R. Kolammunage-Dona2, T. Steele1, C.H. Toh3, C. Downey4, I.D. Welters1,5
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INTRODUCTION. In order to ensure effective functioning of all cellular process,
the human body precisely controls all electrolytes. Phosphate is strictly regulated
within
normal
physiological
levels.
Hypophosphatemia
(serum
phosphate \ 0.8 mmol/l) is observed in around 2 % of hospital in-patients, and it is a
common occurrence within the intensive care setting. The relation between hypophosphataemia and outcome as well as time course of hypophosphataemia during
critical illness remains unclear to date.
OBJECTIVES. The aims of this study were to
1. Assess effect of hypophosphataemia on patient outcomes such as mortality and length of
hospital stay,
2. To investigate the time course of serum phosphate levels during the first four days of
critical illness.
METHODS. Demographic data, daily serum electrolyte concentrations, APACHE, length
of stay and 28-day mortality were collected on 1038 critical care admissions over a 4 year
period. 987 patients met the inclusion criteria and were included in this study. The change in
phosphate levels over 4 days was observed and compared between groups of high, normal
and low phosphate levels using repeated measures ANOVA (RM-ANOVA). A matched pair
analysis was performed to compare severe/moderate hypophosphatemia and normophoshatemia. Statistical analysis was performed with SPSS version 21. P values \ 0.05 were
considered significant.
RESULTS. 165 patients (16.7 %) were hypophosphatemic on admission, 9 of these
patients had severe hypophosphataemia (\ 0.32 mmol/l). Hypophosphataemic
patients were significantly younger than those with normal phosphate levels
(56.2 ± 16.3 vs. 60.1 ± 16.7 years, p = 0.026). Serum phosphate levels consistently declined from a mean concentration of 1.29 mmol/l on admission to
0.96 mmol/l on day 4; despite routine phosphate supplementation in hypophosphataemic patients. Alcoholism and hypothyroidism showed significant correlations
with hypophosphatemia (p \ 0.001 and p = 0.003 respectively). In a matched-pairs
analysis of 82 normo- and 82 moderately-severely hypophosphataemic patients no
effect of admission phosphate concentrations on mortality and length of stay was
observed.
CONCLUSIONS. Hypophosphatemia has a high prevalence in critically ill patients. The
number of patients doubled from 16.7 % on admission to 35.2 % by day 4, which confirms
an association with critical illness and decreasing phosphate concentrations. Our results
indicate that chronic alcoholism and hypothyroidism may have a major impact on serum
phosphate concentrations during critical illness.
REFERENCE(S). Bech, A et al. Intensive Care Med 2013,39:1785-91.
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[Fig. 1 The area under the curve for PPV/SVV]

SURVIVAL AND QUALITY OF LIFE 18 MONTHS TO 2 YEARS AFTER
DISCHARGE FROM INTENSIVE CARE
T. Katsoulas1, E. Boutzouka1, E. Tsigou1, D. Karabatsou1, G. Fildisis1, G. Baltopoulos1
1

University ICU, General Hospital ‘Agioi Anargyroi’ Kifisia, Athens, Greece
INTRODUCTION. There is increasing evidence in the literature that long term
outcomes after intensive care unit (ICU) discharge are poor. Patients (pts) have a
high ongoing morbidity, including physical and psychological dysfunction, and a
high mortality after ICU discharge. It is also generally accepted that assessment of
outcome after ICU stay must include health related quality of life (HRQOL)
measurements.
OBJECTIVES. To assess patients’ outcomes; mortality and health reated quality of life
18 months to 2 years after discharge from the ICU.
METHODS. This was an observational study of the 112 pts who survived and exited
the ICU during 2011. Demographic and clinical data were collected from pts’ medical
records and long term survival and HRQOL were assessed by telephone interviews, that
were all performed on a specific date. HRQOL was measured using the EQ-5D questionnaire, which is a generic instrument that has been translated and validated in the
local population.
RESULTS. ICU mortality was 18,84 %. At follow up it was not possible to communicate with 26 pts (23,22 %), whereas 50 pts (44,64 %) had died; 42 of them
during the first six months after discharge from the ICU (36 pts during the first
month). Thirty six pts were finally interviewed, 23 male, age 66,5 ± 2,52 years,
APACHE II score 13,53 ± 0,85, and length of ICU stay 16,81 ± 5,83 days. Frequency of severe problems in mobility, self care, usual activities, pain/discomfort and
anxiety/depression, 18 to 24 months after discharge from the ICU, assessed by EQ5D, is shown in figure 1.

[Fig. 2 PPV/SVV and MAP response]
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[Figure 1: EQ-5D results]
CONCLUSIONS. ICU mortality was low, but mortality during the first year after discharge
and especially during the first post discharge month was high, indicating the necessity of
step down units. HRQOL of survivals was satisfactory concerning mobility and self care. A
moderate restriction of usual activities was found and almost one-third of patients were
suffering from pain and anxiety.
REFERENCE(S). Cuthbertson B, Roughton S, Jenkinson D, MacLennan G, Vale L.
Quality of life in the five years after intensive care: a cohort study. Critical Care 2010; 14:R6
Dowdy D, Eid M, Sedrakyan A, et al. Quality of life in adult survivors of critical illness: A
systematic review of the literature. Intensive Care Med 2005; 31:611-20

stepwise increase in mortality with increasing quartiles of NLR (1st quartile: Ref.; 2nd
quartile OR: 1.36, 95 % CI: 1.06-1.74; 3rd quartile OR: 1.47, 95 % CI: 1.15-1.89; 4th
quartile OR: 1.78, 95 % CI: 1.41-2.25). A similar stepwise relationship was identified in the
subgroup of patients who presented without sepsis. However, in patients with sepsis upon
admission, NLR was not associated with 28-day mortality. Increasing quartile of NLR was
statistically significantly associated with secondary outcomes.
CONCLUSION. The Neutrophil-to-Lymphocyte Ratio is independently associated with
outcomes in unselected critically ill patients suggesting that this may be a useful prognostic
biomarker in this population. In contrast to previous studies (1), we did not identify a
statistically significant relationship between NLR and mortality in patients with sepsis.
Further investigation is required to understand the pathophysiology of this relationship and
to validate these findings with prospective multi-center data.
REFERENCES. 1. Zahorec R. Bratisl Lek Listy 2001;102:5-14. 2. Walsh SR et al. J Surg
Oncol 2005;91:181-184. 3. Muhmmed Suliman MAR et al.. Arch Med Res 2010;41:618-22.
4. De Jager CPC et al. PLoS One 2012;7:e46561. 5. Saeed M et al. Care Med 2011;39:952960.
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QUALITY OF LIFE AND FUNCTIONAL OUTCOME IN PATIENTS WITH
TRAUMATIC BRAIN INJURY AT DISCHARGE OF INTENSIVE CARE UNIT
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INTRODUCTION. our objective was to analyze physical and functional status after being
discharged from the ICU, and the quality of life 1 year later.
METHODS. Cohort study with adult patients admitted to the ICU from 2004 to 2008 with
severe CET. Demographic, epidemiologic and clinical data were recorded. Validated
measure scales used were GCS, GOS, ISS and the quality-of-life questionnaire PAEEC
(Project for the Epidemiological Analysis of Critical Patients). Multivariate analysis identified predictor factors of mortality. Results N = 323 patients with a median age of 32 years
old, 79.6 % males, who suffered severe CET secondary to traffic (57.6 %) or falling
(29.8 %) accidents. Cranial computed tomography (CT) scan most frequent findings were
diffuse injury III (30 %) in Marshall classification; ISS first median was 33; APACHE II,
19; length of stay, 6 days (10 days if we take away those who died very soon); days on
mechanical ventilator, 8. Total GCS at admission/discharge was 5/10 (P = 0.001). GOS 4 to
5 at discharge from the ICU was 14.4 % and 1 year later was 54.1 % (P = 0.001). Mortality
in the ICU was 33.1 %. Predictors of mortality were the length of stay (P = 0.0001), GCS at
admission (P = 0.05), CT findings type III, IV and V (P = 0.014, 0.001 and 0.028,
respectively), complications (P = 0.0001), tracheotomy (P = 0.028), days on ventilator
(P = 0.0001) and APACHE II (P = 0.025). One year after discharge, 159 from 216 patients
answered the questionnaire (73.6 %): severe physiologic dysfunction, great dependence in
activities of daily living and emotional disturbances were detected when leaving the ICU
and marked as 59.3, 88.6 and 70.1 %, while 1 year after they were 18.9, 32.1 and 35.8 %,
respectively (P = 0.0001).
CONCLUSIONS. The most frequent cause of TBI were traffic accidents, affected young
adults and the mortality was over 33 % in the ICU. Factors independently associated with
increased mortality were coma level, type of findings in CT, complications, prolonged
mechanical ventilation, length of stay, APACHE II, and the need for a tracheotomy. One
year later, survivors showed a better GOS and physiologic capacity.
2
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THE ASSOCIATION OF VITAMIN D STATUS AND POST-DISCHARGE
OUTCOMES IN CRITICAL ILLNESS SURVIVORS
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1

Brigham and Women’s Hospital, Renal Division, Boston, United States, 2University of
Colorado, Pulmonary Critical Care, Aurora, United States, 3Hokubu Prefectural Hospital,
Department of Medicine, Nago, Japan, 4Massachusetts General Hospital, Pulmonary and
Critical Care, Boston, United States
INTRODUCTION. Hospital readmissions contribute significantly to the cost of inpatient
care and are targeted as a marker for quality of care. Little is known about risk factors
associated with hospital readmission in survivors of critical illness.
OBJECTIVES. We hypothesized that pre-hospitalization vitamin D deficiency in patients
who survived critical care would be associated with increased risk of 30-day post-discharge
hospital readmission.
METHODS. We performed a two center observational study of patients treated in medical
and surgical intensive care units in Boston, Massachusetts. All data was obtained from the
Research Patient Data Registry at Partners HealthCare. We studied 1,245 patients,
age C 18 years, who received medical critical care between 1998 and 2011 and survived
hospitalization. All patients had serum 25(OH)D measured before hospitalization. The
exposure of interest was 25(OH)D categorized as \ 15 ng/mL, 15-29.9 ng/mL,
and C 30 ng/mL. The primary outcome was hospital readmission in the 30 days following
hospital discharge. Adjusted odds ratios were estimated by multivariable logistic regression
models with inclusion of covariate terms thought to plausibly interact with both 25(OH)D
levels and readmission status. Adjustment included age, race (white versus non-white),
gender and Deyo-Charlson Index.
RESULTS. In the cohort 21 % were readmitted in within 30 days. The mean 25(OH)D was
29 ng/ml. The cohort was 38 % male, 78 % white, had 18 % with sepsis and a mean age of
66.9 years. In patients who received critical care and survived hospitalization, pre-hospitalization 25(OH)D status was a robust predictor of hospital readmission and remained so
following multivariable adjustment. The odds of 30-day post-discharge hospital readmission
in patients with 25(OH)D \ 15 ng/ml and 15-29.9 ng/ml were 1.60 (95 %CI, 1.11, 2.31)
and 1.55 (95 %CI, 1.13, 2.13) respectively, relative to patients with 25(OH)D C 30 ng/ml.
Following adjustment, the odds of 30-day post-discharge hospital readmission in patients
with
25(OH)D \ 15 ng/ml and 15-29.9 ng/ml were 1.51 (95 %CI, 1.03, 2.20) and 1.54 (95 %CI,
1.12, 2.12) respectively, relative to patients with 25(OH)D C 30 ng/ml.
CONCLUSIONS. Patients with vitamin D deficiency are among a high-risk group of ICU
survivors for adverse outcomes. In patients treated with critical care who survive hospitalization, pre-hospitalization vitamin D deficiency is a robust predictor of subsequent
unplanned hospital readmission. If our hypothesis is correct, those critical illness survivors
with vitamin D deficiency might benefit from a more thorough follow-up schedule or
longitudinal care in a multidisciplinary post-ICU clinic.
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THE ASSOCIATION BETWEEN NEUTROPHIL-TO-LYMPHOCYTE RATIO AND
MORTALITY IN CRITICAL ILLNESS
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BACKGROUND. The Neutrophil-to-Lymphocyte Ratio (NLR) has been independently
associated with outcomes in a variety of patient populations (1, 2). NLR is proposed as a
marker of systemic inflammation and has been most extensively investigated in patients
with malignancy, in addition to individuals with cardiovascular (3) and respiratory disease
(4). The association between NLR and outcomes in critical illness has yet to be elucidated.
OBJECTIVE. The objective of this study was to assess the relationship between NLR and
mortality in a population of critically ill patients in adult intensive care units (ICUs).
METHODS. We performed a retrospective cohort study of unselected adult patients
requiring ICU admission from the Multiparameter Intelligent Monitoring in Intensive Care
(MIMIC-II) database (5). Using multivariable logistic regression we assessed the independent association of NLR quartiles and 28-day mortality. Secondary outcomes included
mortality in the ICU, in-hospital mortality, and mortality at 1 year. An a priori analysis of
patients with and without sepsis was performed to compare any differences in the relationship between NLR and outcomes in these sub-groups.
RESULTS. A total of 5056 patients met criteria for inclusion. Mean age of cohort was
63 years, 47 % female, and 28-day mortality was 12 %. The median NLR for the entire
cohort was 8.9 (IQR: 4.99-16.21). Following multivariable adjustments, there was a
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COMPARABLE SURVIVAL OF CRITICALLY ILL PATIENTS ADMITTED
TO THE ICU FOLLOWING REDUCED INTENSITY AND MYELOABLATIVE
CONDITIONING ALLOGENEIC STEM CELL TRANSPLANTATION
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INTRODUCTION. Allogeneic stem cell transplantation (alloSCT) is a potential curative
treatment for hematological diseases but is associated with significant morbidity and mortality. Studies on survival following Intensive Care (ICU) admission after alloSCT report
low survival rates (6 %-48 %). A recent study reported improved ICU survival following
reduced intensity conditioning (RIC) alloSCT, a less cytotoxic regimen compared to conventional myeloablative conditioning (MAC), 51 % vs. 27 %, OR 2.891. However, this
study was limited due to a small number of RIC patients (n = 37). We analyzed ICU
survival in a large multicenter cohort of patients after RIC and MAC alloSCT.
OBJECTIVES. The primary objective was to determine whether the type of conditioning is
a prognostic factor for ICU, 30-day, hospital and 1-year survival of patients after alloSCT.
The secondary objective was to evaluate whether other transplantation related factors or
clinical parameters on ICU admission predicted ICU, 30-day, hospital and 1-year survival of
patients after alloSCT.
METHODS. The prospectively collected data set of the Dutch National Intensive Care
Evaluation (NICE) registry was used to analyse the survival and prognostic factors of
alloSCT patients admitted to the ICU of six university hospitals during 2003-2011. Only
first ICU admissions of individual patients within 2 years after alloSCT were included in the
analysis.
RESULTS. A total of 228 patients (123 MAC and 105 RIC) were included. ICU, 30-day,
hospital and 1-year survival were 50, 44, 32 and 20 %. No difference in survival was found
between RIC and MAC patients. Although RIC patients were older (median 58 vs. 43 yrs,
p \ 0.001), were transferred to the ICU at a later time point following alloSCT (median 168
vs. 48 days, p \ 0.001) and had higher APACHE II scores (23.4 vs. 20.6, p = 0.014),
multivariate analysis with backward selection of predictors did not demonstrate a significant
difference in survival in RIC and MAC patients (OR for mortality 0.982, 95 % CI 0.58-1.66,
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p = 0.95). Analysis of all patients showed that the use of a matched unrelated donor (OR
2.1, 95 % CI 1.1-4.2, p = 0.025), absence of neutropenia (OR 0.36, 95 % CI 0.18-0.73,
p = 0.004), APACHE II score (OR 1.07, 95 % CI 1.02-1.12, p = 0.007) and serum bilirubin (OR 1.01, 95 % CI 1.01-1.02, p = \ 0.001) at admission predicted mortality.
CONCLUSIONS. This is the largest study to date comparing the impact of RIC to MAC on
ICU survival of alloSCT patients. In contrast to recent literature, we demonstrate comparable ICU, 30-day, hospital and 1-year survival of patients following RIC and MAC
alloSCT. Furthermore, the use of a matched unrelated donor, absence of neutropenia, higher
APACHE II score and increased serum bilirubin at admission independently predicted
mortality of ICU admitted alloSCT patients.
REFERENCE. 1. Townsend et al. 2013. Br.J.Haematol. 161:578-586.
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INTRODUCTION. In critical care research, mortality is generally considered the most
clinically significant outcome. In adults who die in the intensive care unit, death is frequently preceded by a decision to withdraw or withhold life-sustaining therapies (WLST).
This decision, made by patients or surrogate decision makers, is based on several factors,
including the prognostic evaluation by the medical team, the premorbid condition of the
patients, and the patients’ wishes. In clinical trials, the impact of WLST on the assessment
of a critical care intervention in terms of mortality has not been carefully reviewed.
OBJECTIVES. To evaluate the incidence of reporting of WLST in critical care clinical
trials and to report its potential impact on study results.
METHODS. We conducted a systematic review of randomized controlled trials in critically
ill adult patients published in 20 selected relevant journals from 2008 to 2013 and reporting
mortality as the primary outcome. We searched Medline, Embase, and Cochrane Central.
The primary outcomes were the proportion of trials reporting WLST and how its potential
impact on the trial results was evaluated. Secondary outcomes were the frequency of WLST,
reporting of timing and justification for WLST, consideration of WLST in the sample size
calculation, interpretation of the potential impact of WLST and assessment of factors that
may influence WLST. The risk of bias was assessed using the Cochrane tool.
RESULTS. From 4610 records identified, we included 40 trials. We found 25 % (10/40) of
trials to be at low risk of bias, 27.5 % at high risk (11/40), and 47.5 % (19/40) at unclear
risk. Mortality in the intervention groups ranged from 11 % to 85 % (mean 32 %) and from
11 % to 72 % (mean 32 %) in the control groups. Among the 40 trials included, 5 (12.5 %)
reported WLST. Proportion of WLST among deaths was reported in five trials and ranged
from 9 % to 91 %. Timing of WLST (median: 6 days) was reported in only one trial
whereas a justification for WLST was reported in three trials (‘further therapy not indicated’,
‘imminent death’, ‘terminally ill’ or ‘family consensus’). Two trials reported factors associated with the decision to WLST, namely poor prognosis or functional outcome. WLST
was indirectly considered in 27 trials for sample calculation (enrolment after a certain period
following admission, inclusion only if expected to survive, excluded if moribund) and
directly in one trial (greater sample size to account for possible WLST). WLST was never
considered in data interpretation.
CONCLUSIONS. WLST is generally not considered in the design of RCTs, is rarely
reported, and its potential impact on trial results or interpretation is uncertain. Considering
the variation in the frequency of WLST, we recommend that trials with mortality as the
primary outcome measure report WLST for each study group and consider the impact of
WLST in data interpretation.
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INPATIENT CARE BEFORE INTENSIVE CARE- A RELEVANT PROXY FOR
PRE-EXISTING DISEASE IN QUALITY OF LIFE RESEARCH?
L. Orwelius1, M. Husberg2, L. Bernfort2, P. Carlsson2, M. Fredrikson3, S. Walther4, F.
Sjöberg1
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Linköping University, Departments of Intensive Care, Clinical and Experimental Medicine,
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INTRODUCTION. Pre-existing disease is the most important factor in the prediction of
health-related quality of life (HRQoL) after intensive care. We hypothesised that the
‘‘episodes of inpatient care’’ in the years (1-3) before admission to the ICU is a stronger
predictor of HRQoL and mortality after intensive care than diagnosis of pre-existing disease,
and it is also an important burden on hospital resources.
METHODS. Retrospective analysis of recording at two sites. All adults ([ 17 years) who
had stayed in the ICU for longer than 24 h (n = 631). Episodes of inpatient care were
assessed from the hospitals’ central databases. HRQoL (SF-36) where measured 6, 12, and
24 months after discharge.
RESULTS. A total of 459 patients (73 %) of the patients in ICU had coexisting diseases
and among them, 360 (57 %) had at least one episode of inpatient care less than 3 years
before the period in ICU, during which the group used significantly more hospital resources
than the combined cost for all ICU care during the same time. The addition of episodes of
inpatient care (0; 1, or [ 1) (p = 0.003) to the regression model strongly reduced the effect
of the diagnosis of pre-existing disease (0;1 [ 1) on HRQoL (p = 0.085) and it was also a
strong predictor for early mortality after ICU (p \ 0.001).
CONCLUSIONS. Episodes of inpatient care before and after admission to ICU uses
considerable hospital resources, and is a better predictor of HRQoL than diagnoses of preexisting disease. This finding further strengthens the importance of pre-existing disease in
the HRQoL measure after critical care.
REFERENCE(S). Orwelius L et al. Pre-existing disease: the most important factor for
health related quality of life long-term after critical illness: a prospective, longitudinal,
multicentre trial. Crit Care 2010; 14:R67: doi:10.1186/cc8967
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PERIOPERATIVE RISK FACTORS OF PRESSURE ULCERS IN SICU PATIENTS
M.J. Lee1, S. Na2, S.O. Koh2, J. Kim2
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INTRODUCTION. Pressure ulcers (PU) are localized injuries to the skin and/or underlying
tissue, resulting in increased length of hospital stay, morbidity, and adverse outcomes.
However, very little attention has been paid to peri-operative risk factors of postoperative
pressure ulcers in surgical patients. The purpose of this study is to evaluate and validate
preoperative and intra-operative risk factors for postoperative pressure ulcers in intensive
care unit (ICU) patients.
METHODS. A retrospective case–control observational design was adapted by using
electronic medical record from Jan. 2012 to Dec. 2013 of 126 patients who had undergone
surgical procedures and admitted in ICU. Among them, 42 patients caught pressure ulcer,
categorized over stage II. Each case paired with two controls has identical values on
matching factors such as age, sex and surgical procedures. Univariate and stepwise logistic
multivariate analyses were performed. A clinical nomogram to predict postoperative pressure ulcer was constructed and validated internally.
RESULTS. Postoperative pressure ulcers were developed in 4.2 % of ICU patients in this
study and two independent preoperative risk factors were identified in them. The significant
relationship was found between matched dataset and albumin and lactate level measured
preoperatively (OR, 0.20; P = 0.022, OR, 1.68; P = 0.031, respectively).
2

variables
preop.

PU (n = 43)
albumin

no PU (n = 83)
3.13 ± 0.83

OR (95 % C.I.)

pvalue

3.71 ± 0.57
0.20(0.051 * 0.793) 0.022

preop.
lactate
intraop.
Braden
scale
postop.

3.23 ± 2.92
bleeding
12.49 ± 2.71
ventilator care
0.13(0.01 * 1.85)

1.26 ± 0.94

1.68(1.048 * 2.689) 0.031

4218.60 ± 9033.91 1721.16 ± 2961.07
1.000(1.00 * 1.00)

0.518

14.44 ± 2.84

0.86(0.618 * 1.20)

0.377

38

45

0.133

[Multivariate analysis]
Validated set was differentiated well with the area under the curve (AUC) of 0.875 (95 %
confidence interval, 0.79-0.97). The predicted and the actual probabilities were calibrated
with the clinical nomogram.
CONCLUSIONS. This study successfully developed new predictive model of post-operative pressure ulcer in ICU patients after surgery.
REFERENCE(S). O’Brien DD, Shanks AM, Talsma A, Brenner PS, Ramachandran SK:
Intraoperative risk factors associated with postoperative pressure ulcers in critically ill
patients: a retrospective observational study. Crit Care Med 2014; 42: 40-7
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RELATIONSHIP BETWEEN REBLEEDING AFTER SUBARACHNOID
HEMORRHAGE AND MORTALITY IN A CRITICAL CARE UNIT
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OBJECTIVES. To evaluate rebleeding in patients admitted to ICU for SAH.
METHODS. We study all patients admitted in our critical care unit, after subarachnoid
hemorrhage between 2008 and 2013. We analyzed demographic variables, gravity, mortality
and treatment. T-Student was applied for continuous variables and X2 for qualitative variables.
RESULTS. N = 303. Age 53.99 ± 13.22. Mean APACHE II score: 14.55 ± 7.61. Glasgow Coma scale (GCS) on admission 11.91 ± 4. Fisher I: 5.4 %, 19.1 %; II, 26.1 %; III and
49.5 %; Fisher IV. ICU mortality: 13.2 %, hospital mortality 16.8 %.
Arteriographic findings: aneurysms 80 %, arteriovenous malformation 2 %, without findings 13 %, unexplored 5 %. Treatment: endovascular 61 %, clipping 16 %. Of those
patients receiving endovascular treatment, 19 (6.3 %) patients rebled. 89.5 % were Fisher
grade IV; of 148 Fisher IV patients 17 (11.5 %) rebled, and of 151 grade I, II and III only 2
(1.3 %) (p \ 0.001) rebled. 9 patients (45 %) who rebled did so during the first day of
admission to ICU and 8 (40 %) after clipping or endovascular treatment. 42.1 % of those
who rebled on admission to ICU presented affected pupils.
Mortality among those who rebled was 57.2 %; in compared with the rest, 3.2 %
(p \ 0.001). Patients who died presented no significant differences in age 53.27 ± 12.93 as
opposed to 54.14 ± 13.30 years (p = 0.81). In addition, this group of patients, 57,2 %, had
greater gravity evaluated by APPACHE II, 20.72 ± 7.62 as opposed to 13.3 ± 6.99 points
(p \ 0.001) and lower GCS on admission, 7.53 ± 4.58 vs 12.8 ± 3.52 points
(p \ 0.001). Among those who presented affected pupils on admission, died 56 % and only 9 % of
those who did not (p \ 0.001). Multivariable analysis, showed that hospital mortality was linked to
pupillary abnormalities on admission, GCS on admission and rebleeding OR: 3.68 (1.54-8.76).
CONCLUSIONS. Rebleeding is an infrequent but grave complication but it was linked to
mortality. In a high number of cases it occurs on the first day of admission to ICU and prior
to admission.
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GENDER-RELATED DIFFERENCES IN THE DELIVERY AND OUTCOME
OF CRITICAL ILLNESS - A RETROSPECTIVE OBSERVATIONAL STUDY
P. Zajic1, C. Schnedl2, T.R. Pieber2, H. Dobnig2, I. Zollner-Schwetz3, T. Urbanic4,
M. Rigaud1, W. Toller1, D. Wagner5, K. Amrein2
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INTRODUCTION. Landmark ICU trials typically include 60 to 70 % male in comparison
to 30 to 40 % female patients. Critically ill women also seem to have worse outcomes than
men [1-2] and are less likely to receive critical care including life supporting treatments [1].
In contrast, in pediatric critical care, gender distribution seems to be equal. Regarding
vitamin D status, gender related differences have been reported in large observational
studies [3].
OBJECTIVES. We aimed to evaluate a) the gender distribution and b) possible differences
in vitamin D levels and other clinical/laboratory parameters between male and female
critically ill patients.
METHODS. We used data from our retrospective dataset of 655 mixed surgical/medical
adult critically ill patients with available 25(OH)D levels hospitalized at the University
Medical Center of Graz between 2008 and 2010.
RESULTS. Overall, 63 % of the patients in our cohort were men. Numerical differences
were found between medical (61 %), mixed surgical (62 %) and cardiothoracic surgical
patients (70 %, p = 0.275 between categories). Women had lower SAPS2 admission scores
at ICU admission, but other clinical and laboratory parameters including vitamin D status,
length of stay and mortality were not significantly different between male and female
patients. Table 1 gives detailed information.
N = 655

Men

Women

p

% of total population

62.9 %

37.1 %

\0.001

Age, years (mean)

61.5 ± 16.5

62.4 ± 16.8

0.518

SAPS2 at ICU admission

30 ± 17

27 ± 13

0.008

25(OH)D, ng/ml

20.4 ± 11.7

18.2 ± 10.4

0.107

parathyroid hormone, pg/ml, median (IQR)

46.7 (45.6)

51.6 (48.3)

0.200

ionized calcium, mmol/l

1.09 ± 0.10

1.11 ± 0.13

0.102

glomerular filtration rate, ml/min

84 ± 56

82 ± 50

0.548

ICU stay, days

10.5 ± 15.1

9.1 ± 11.3

0.171

ICU mortality (%)

14.4 %

13.0 %

0.614

[Table 1]
CONCLUSIONS. Similar to previous studies in adult critical care, significantly more
patients treated in the ICU were men and this was consistent across all ICU types in our
adult cohort of mixed critically ill patients [1, 4]. Vitamin D levels were comparable and we
did not find significant differences in clinical outcome between male and female patients,
although statistical power is limited due to relatively small sample size. Future studies
should address the reasons for this gender inequality in admission to intensive care.
REFERENCE(S). 1. Fowler, R.A., et al., Sex-and age-based differences in the delivery and
outcomes of critical care. CMAJ, 2007. 177(12): p. 1513-9. 2. Pietropaoli, A.P., et al.,
Gender differences in mortality in patients with severe sepsis or septic shock. Gend Med,
2010. 7(5): p. 422-37. 3. Hagenau, T., et al., Global vitamin D levels in relation to age,
gender, skin pigmentation and latitude: an ecologic meta-regression analysis. Osteoporos
Int, 2009. 20(1): p. 133-40. 4. Raine, R., et al., Influence of patient gender on admission to
intensive care. J Epidemiol Community Health, 2002. 56(6): p. 418-23.
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A ‘‘REAL LIFE’’ COST EFFECTIVENESS ANALYSIS USING PROCALCITONIN
ON PATIENTS UNDERGOING ANTIBIOTIC THERAPY IN ICU
V. Bonato1, N. Vivaldi1
1
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AIM OF THE STUDY. This study has the aim to evaluate the economical benefit coming
from the use of Procalcitonin as a marker to guide antibiotic therapy in intensive care unit.
MATERIALS & METHODS. During an observational period of 1 month, 30 patients have
been enrolled, for each one the description of the clinical data, PCT value, PCR value,
leucocytes, temperature and antibiotic therapy dose have been registered. In the meantime
also the cost related to the antibiotic therapy has been registered. We have continued to
register the data for each patient every day of stay in the ICU. For each patient the total cost
and the number of days of antibiotic therapy has been calculated.. The same data has been
calculated in relation to the decisional algorithm proposed by Bouadma et al. (Lancet,
2010). Finally the difference between the real life data observed and the data coming from
the algorithm has been calculated.
RESULTS. The analysis showed a big deviation in the way to give AB therapy, either the
way of starting or stopping antibiotics. The cumulated data shows that 222 days of AB
therapy have been given where 128 should have been given whether the PRORATA
algorithm would have been closely followed. This might have been led to a potential savings
of 94 days (43 %) of therapy. The total amount of costs of AB therapy registered is
19901,607 Euro. In case of PRORATA algorithm it would have been of 15456,607 Euro.
The resulted potential savings is about 4445,216 Euro (22 %).
CONCLUSIONS. The use of Procalcitonin in the process of AB Stewardship may result
effective to reduce AB days and costs of AB therapy.

MATERIALS AND METHODS. A retrospective, observational study of patients admitted
between 2009-2012 after cardiac surgery. Exclusion factors: none. We analyzed demographic factors, scores (APACHE II, Euroscore, Charlson index), hemodynamic conditions
prior to surgery, preoperative criteria for transfusion (haemostatic problems, loss greater
than 1 liter, hemodynamic instability, anuria, pre-transfusion mean hemoglobin \ 7,
platelets \ 70000, prothrombine time \ 40 %), surgery times, type of surgery, ICU and
hospital mortality. Statistics used: mean, median, typical deviation. Analysis of qualitative
variables related to mortality by Chi square, quantitative variables analyzed according to the
Student T test. Multivariable analysis by logistical regression.
RESULTS. A total of 243 patients were studied. Mean age 67.5 ± 12 years. Charlson
Index 4.5 ± 2, APACHE II 15.3 ± 6.5. In the single variable analysis the following factors
were linked significantly (P \ 0.05) to mortality: advanced age [ 65 years, stays longer
(than a week), previous renal failure, previous treatment with antiplatelets or anticoagulants,
previous surgery, prior gravity (Euroscor [ 7, APACHE II [ 14), pulmonary complications, excessive bleeding postoperatively (defined as more than 100 cc per hour of
drainage), need for vasoactive drugs, prolonged mechanical ventilation, infections and
multiple transfusions. In the multivariable analysis significant (P \ 0.05) and independent
links were found to mortality: male gender, OR 1.047 (CI 95 % 0.5-2.044), advanced age
OR 7.33 (CI 95 % 2.53-21.22), multiple transfusion ([ 4 blood concentrates, [ 900 cc of
plasma, [ 2 pools de platelets) during the entire admission OR 2.396 (CI at 95 % 1.25-4.5),
prolonged surgery times ([ 225 min) OR 1.08 (CI at 95 % 0.566-2.059), type of surgery
(double prosthetic valve) OR 1.609 (CI at 95 % 0.48-5.37), postoperative pneumonia OR
7.618 (CI at 95 % 3.12-18.55), and very high rates of positive fluid balance OR 4.807 (CI at
95 % 2.44 -9.44).
CONCLUSIONS. This study suggests that multiple transfusions, previous renal failure,
worse scores (Euroscore and APACHE II) may be predictors of postoperative mortality
especially in elderly patients. Further studies would be useful to redefine the exclusion
criteria for patients admitted for this type of major surgery.

0655
THE DISCUSSION OF OUR QUESTIONNAIRE SURVEY TO NURSES AND
DOCTORS ABOUT MULTIDISCIPLINARY COOPERATION
H. Imahase1, K. Matsumoto2, M. Beppu3, Y. Sakaguchi2, Y. Sakamoto1
Saga University Hospital, Emergency Medicine, Saga, Japan, 2Saga University Hospital,
Intensive Care Medicine, Saga, Japan, 3Saga University Hospital, Nursing Department,
Saga, Japan
INTRODUCTION. In medical treatment and care, it is increasingly important to share the
policy of treatment and care and understand each opinion of each occupation.
If there is a mismatch, it increases the frustration of the staff, which leads them to burnout(1).
OBJECTIVES. In Japan, multidisciplinary cooperation becomes popular in ICUs of some
hospitals; the academic and community hospitals in the urban area like Tokyo and Osaka.
We examined the current situation of the ICU in our university hospital which is in the rural
area.
METHODS. We did the questionnaire survey to 10 doctors and 90 nurses in June 2013.
The points of questionnaire are below:
Their character: occupation, sex, and experience
Do you have the multidisciplinary discussion about the policy of the patient treatment and
care?
Who explains the condition of the patient and gets his or her consent?
Is there the care or treatment you can’t understand or be satisfied with?
When you can’t understand or be satisfied with, do you take any action?
Finally, can you understand or be satisfied with?
RESULTS. We had the answers from nurses(72/90) and doctors(9/10).
The care or treatment you can’t understand or be satisfied with is present; the nurses(31/72)
and doctors(6/9) answered yes and nurses(30/72) said ‘can’t answer’.
In the cases they felt understandable or unsatisfied with, 50 % of nurses and 100 % doctors
actually took some action as opening talk or having the conference. However, 59 % of
nurses taking action couldn’t understand or be satisfied with finally.
One cause of this condition is that there were many cases only doctors performed decisions
and explained to patients. Also some nurses complained that many doctors wouldn’t listen to
the opinion of the nurses.
DISCUSSION. Multidisciplinary cooperation is permeated in some places like in Europe
and the United States, but in Japan (especially in rural areas), doctors have decided almost
everything.
We should progress multidisciplinary cooperation. However, in rural areas where a few
doctors and nurses have to practice so many patients, we demand the different style of
multidisciplinary cooperation based on Japanese ethnicity and the each staff’s individuality.
Going forward, we will conduct a survey regularly to consider and construct our own
multidisciplinary cooperation.
CONCLUSIONS. We did the questionnaire survey about multidisciplinary cooperation in
our hospital.
It turned out not to be a good situation then and we found the problems. We are now seeking
a better multidisciplinary cooperation thinking global and acting local.
REFERENCE(S). 1. Piers RD. et al. Perceptions of appropriateness of care among European and Israeli intensive care unit nurses and physicians. JAMA 2011 306(24):2694-2703
GRANT ACKNOWLEDGMENT. I dońt have no grant acknowledgement.
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STUDY OF PREDICTIVE FACTORS FOR MORTALITY IN PATIENTS
UNDERGOING DOUBLE PROSTHETIC VALVE REPLACEMENT AND
CORONARY BYPASS SURGERY

RESTING ENERGY EXPENDITURE AND TRANSCRANIAL DOPPLER FOR THE
EARLY RECOGNITION OF BRAIN DEAD PATIENTS
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OBJECTIVE. To identify the risk factors associated with mortality in patients undergoing
cardiac surgery.

Papageourgiou General Hospital, ICU, Thessaloniki, Greece
INTRODUCTION. Heavy sedation is usually administered in patients with intracranial
pathology to decrease intracranial pressure (ICP). When the outcome of these patients
evolves to brain death by clinical criteria, the sedation administered impedes the early
performanceof brain death clinical tests. Serial measurements of Transcranial Doppler
(TCD) may help through the evolution of the blood flow velocities pattern for the early
diagnosis of brain Death (BD). It has been shown that Resting Energy expenditure (REE)
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measured by indirect calorimetry is decreased in brain dead patients and Basal Metabolic
Rate (BMR) decreases below 100 %, independently of the sedation administered.
OBJECTIVES. Serial measurements of TCD and REE were performed simultaneously in
patients with intracranial pathology to evaluate these two techniques for the early recognition of brain death.
METHODS. All patients with intracranial pathology for a period of one year were included
in the study. All of them were treated medically and if needed surgically according to their
primary disease and the CT scan and ICP findings. All of them were followed daily with
simultaneous TCD and REE measurements until the final outcome (dead or alive). TCD and
REE measurements between BD and non BD patients were compared. BD was diagnosed by
clinical criteria (absence of brain stem reflexes) twice by three clinicians simultaneously,
with a time difference between the two tests of at least 8 h. Statistics were performed with
the SPSS calculation package.
RESULTS. Thirty nine patients (20 M and 19F), 17 suffering from head trauma and 22
from intracerebral hemorrhage were included in the study. Among the 39 patients, 13
developed brain death by clinical and TCD criteria (reversed flow or absence of flow in the
Middle Cerebral Artery bilaterally). No difference in age was found between BD and nonBD patients (57 ± 20 vs 59 ± 10 years). On the contrary a highly statistical difference was
found in REE and BMR between the two groups (694 kcal/day vs 1966 kcal/day and 46 %
vs 131 % respectively). BD patients were hypothermic compared to non BD patients (35,9
vs 37,9). Multiple regression analysis revealed that REE and BMR were independently
associated with BD. Interestingly three patients with sub-tentorial lesions were found BD by
clinical criteria but non BD by TCD criteria. These patients had extremely high BMR
(168 % ± 26). However, when these patients developed BD by TCD criteria BMR
decreased to 46 %.
CONCLUSIONS. Indirect calorimetry and TCD may be of value in patients with intracranial pathology for the early diagnosis of BD or to exclude false diagnosis, by clinical
criteria, of brain death in patients with sub-tentorial lesions.
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CONTINUOUS MONITORING OF CEREBRAL BLOOD FLOW (CBF) AND
CEREBRAL TEMPERATURE IN NEUROCRITICAL CARE UNIT
M.C. Casadio1, M.G. Abate2, A. Vargiolu2, F. Sala2, A. Patruno2, C. Cadore2,
M. Rota1, G. Citerio2
Università degli Studi di Milano Bicocca, Milano, Italy, 2Ospedale San Gerardo, Monza,
Italy
INTRODUCTION. The balance between heat generation and heat removal by cerebral
blood flow defines brain temperature in humans and other large animals. In physiological
conditions brain metabolism is among the main determinants of CBF and brain temperature
(BrT) affects the metabolism itself.
OBJECTIVES. To correlate BrT and core temperature (cT) in neurocritical ill patients and
to evaluate any variation of CBF at different levels of temperature.
METHODS. 15 patients (9 M, mean age 54,2 SD 10,5; 1 brain injured and 14 with subarachnoid hemorrhage -SAH) were included in the study. Core temperature was
continuously monitored with a bladder catheter. Patients were sedated, mechanically ventilated. BrT and CBF were continuously monitored minute-by-minute with an intracerebral
probe (Hemedex). Patients were monitored from 3 to 6 days. Intracranial pressure was
maintained \ 20 mmHg. Cerebral perfusion pressure was tailored according to the state of
cerebral pressure vasoreactivity.
RESULTS. Mean core temperature was 37.1 (SD = 0.3). The intraclass correlation
coefficient was 0.54, therefore 54 % of core temperature variability was due to the ‘‘patient
effect’’. BrT and CBF values for any patient are summarized in figure 1. BrT ranged from
34.1 to 39.7 C while cT ranged from 34.5 to 38.8 C. In any patient BrT was superior to
cT. Given the longitudinal nature of the data, a linear mixed regression model was fitted to
assess the relationship between CBF and BrT in order to take into account the correlation
among repeated measures on the same subject. The CBF effect on cerebral temperature was
0.006397, thus meaning that any CBF increase of 1 ml/100 g/min the brain temperature
increase of 0.006397 C. This effect did not reach statistical relevance (P-value = 0.3646).
Moreover we documented 3 different trends (Figure 2. Respectively A, B, C) of correlation
between CBF and brain temperature, with some patients having CBF increase with BrT
increase, others having CBF increase with BrT decrease and others showed no relation
between BrT and CBF.

1

Multimodal monitoring could be useful to characterize CBF and brain metabolism in single
patients.
REFERENCE(S). C. J. Kirkness Neurocrit Care (2008) 8:380-390
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THE EFFECTS OF PROPOFOL AND THIOPENTAL CONTINUOUS INFUSION
ON SERUM POTASSIUM DISTURBANCES IN NEUROSURGICAL PATIENTS
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INTRODUCTION. The potassium disturbance associated with thiopental continuous
infusion is well known. However, the effect of propofol continuous infusion on serum
potassium levels has not been investigated extensively.
OBJECTIVES. The aim of this retrospective study was to determine the effect of thiopental
and propofol continuous infusion on serum potassium levels when used for ICP control.
METHODS. We reviewed the medical records of 60 consecutive patients who received
coma therapy or deep sedation for intracranial pressure control using either thiopental or
propofol between January 2010 and January 2012.
RESULTS. The overall incidence of hypokalaemia (K \ 3.5 mmol/l) was comparable
between thiopental and propofol groups (89.2 vs. 82.6 %). But, the incidence of moderate to
severe hypokalaemia (K \ 3.0 mmol/l) was significantly higher in thiopental group (51.4
vs. 13.0 %, p = 0.003). The lowest potassium level (2.9 vs. 3.2 mmol/l, p = 0.020) was
lower in thiopental group. The patients in the thiopental group required greater potassium
replacement than the propofol group patients (0.08 vs. 0.02 mmol/kg/h, p \ 0.001). On
multivariate analysis, thiopental (odds ratio, 95 % CI, 7.31[1.78-27.81]; p = 0.005) was
associated with moderate to severe hypokalaemia during continuous infusion. The incidence
of rebound hyperkalaemia (K [ 5.0 mmol/l, 32.4 vs. 4.3 %, p = 0.010) and the peak
potassium concentration (4.8 vs. 4.2 mmol/l, p = 0.037) after the cessation of therapy were
higher in thiopental group. On multivariate analysis, thiopental (8.82[1.00-77.81];
p = 0.049) and duration of continuous infusion (1.02[1.00-1.04]; p = 0.016) were associated with rebound hyperkalaemia once therapy was discontinued.
CONCLUSIONS. Propofol was less frequently associated with moderate to severe hypokalaemia after induction and rebound hyperkalaemia following the cessation of continuous
infusion than thiopental.
REFERENCE(S). 1. Michenfelder JD. The interdependency of cerebral functional and
metabolic effects following massive doses of thiopental in the dog. Anesthesiology 1974;
41: 231. 2. Astrup J, Rosenørn J, Cold G, Bendtsen A, Sørensen PM. Minimum cerebral
blood flow and metabolism during craniotomy. Effect of thiopental loading. Acta Anaesthesiol Scand 1984; 28: 478-81. 3. Schalen W, Messeter K, Nordström CH. Complications
and side effects during thiopentone therapy in patients with severe head injuries. Acta
Anaesthesiol Scand 1992; 36: 369-77. 4. Cairns CJ, Thomas B, Fletcher S, Parr MJ, Finfer
SR. Life-threatening hyperkalaemia following therapeutic barbiturate coma. Intensive Care
Med 2002; 28: 1357-60. 5. Jung J, Lee C, Ro H, Kim H, Joo K, Kim Y, Ahn C, Han J, Kim
S, OH K–H. Sequential occurrence of life-threatening hypokalemia and rebound hyperkalemia associated with barbiturate coma therapy. Clin Nephrol 2009; 71: 333-37.
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HEMOSTASIS MONITORING BY ROTEM IN THE TRAUMA ICU OF DIJON
UNIVERSITARY HOSPITAL: PRELIMINARY STUDY
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C. Girard1,2,3
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Dijon, France, 5Dijon University Hospital, Epidemiology Department, Dijon, France
INTRODUCTION. Severe head trauma remains a priority in terms of public health with a
high mortality and significant sequelae. Added hemostasis disorders may worsen the
prognosis. They must be corrected quickly.
OBJECTIVES. The objective of our study is to assess of professional practices in the
management of severe TBI patients at the Universitary Hospital of Dijon and to observe the
prognosis worsening factors, including hemostasis disorders.
METHODS. An observational retrospective study was carried out from January 2011 to
December 2013 on all patients who were hospitalized for head injuries in the ward of trauma
resuscitation of the Universitary Hospital of Dijon.
Epidemiological variables (age, gender), lesions (GCS), hemodynamic (MBP, pulse), time
to management, use of noradrenaline, biological variables (pH, Lactate) and the coagulation
tests (PT, aPTT, fibrinogen) were analyzed by univariate test and then introduced into a
multivariate Cox model. The threshold p \ 0.05 was accepted as significant. The primary
endpoint was survival.
RESULTS. 206 patients with head injury were included from January 2011 to December
2013. A ratio of 77 % of men is found, with a mean age of 43 yo. Mean GCS is 8, with 96
patients with GCS \ 8 (48 %).
A significant difference in survival was found for age (p = 0.020), GCS (p \ 0.001),
noradrenaline (p \ 0.001), pulse (p = 0.090), PT (p \ 0.001), the aPTT(p \ 0.001) and
fibrinogen (p = 0.033).
Multivariate analysis found the following results (table 1).
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[Figure 1]

[Figure 2]
CONCLUSIONS. As expected the ‘‘overall cerebral temperature was higher than the core
temperature. The effect of CBF on brain temperature was variable among patients.

p-value

Age

1.02 (1-1.03)

0.002

GCS

0.84 (0.77-0.92)

\0.001

Norepinephrine

1.07 (1.02-1.13)

0.008

Pulse

1 (0.99-1.02)

0.56

PT

0.96 (0.94-0.99)

0.006

aPTT

1.09 (0.75-1.59)

0.64

Fibrinogen

1.32 (0.99-1.78)

0.059

[Table 1]
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CONCLUSIONS. Population of this study is representative of TBI patients, with almost
half of severe head injury (GCS \ 8).This work confirms the classical factors of worsening,
such as age, initial GCS, the administration of noradrenaline. In addition, the hemostasis
profile is particularly interesting, in particular PT and fibrinogen. We are working on the
establishment of a thromboelastographic monitoring by Rotem in the trauma ICU to get in
the shortest time a coagulation profile of our TBI patients. The objective is to optimize care
and improve survival. This 2nd phase of the work is in progress.
REFERENCE(S). Spahn, Crit Care 2013, 17:R76. Conference d’experts SFAR, ANAES,
1998

[Fig. 1 Oxygenation before and after the apnea tests]
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ULTRASOUND OF THE OPTIC NERVE SHEATH DIAMETER IN THE
DIAGNOSIS OF INTRACRANIAL HYPERTENSION IN AN INTENSIVE CARE
UNIT
A. Taché Sala1, P. Pujol Valverde1, C. Lorencio Cárdenas1, J. Gonzalez Londoño1, M.A.
Arruego Minguillón1, J.M. Sirvent Calvera1, M. Terceño Izaga2, Y. Silva Blas2, J. Serena
Leal2
1
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INTRODUCTION: The measurement of the diameter of the optic nerve sheath (ONSD)
using ultrasound has emerged as a tool to detect increases of the intracranial pressure (ICP).
Previous studies confirm the correlation between this technique and the values of ICP
obtained invasively. Values greater than 5.7 mm in ONSD are associated with
ICP [ 20 mmHg.
OBJECTIVES. The aim of our study was to validate the usefulness of ONSD for detection
of intracranial hypertension, and to study the correlation between the values of ONSD and
ICP values.
METHODS. Prospective observational study of a cohort of patients admitted to an
Intensive Care Unit (ICU) with 18 beds. Inclusion criteria were patients over 18 years
old admitted to our ICU with suspected or confirmed intracranial hypertension from any
cause, with a Glasgow Coma Scale score (GCS) B 8 and invasive ICP monitoring.
Patients who had any disease of the optic nerve or had ocular bilateral lesions which
prevented the performance of the technique were excluded. We proceeded to measure
the values of ONSD bilaterally (or unilateral in case of only one optic nerve being
available) using a Philips Ultrasound Envisor  linear 7.5 MHz probe. The first measurement of each patient was taken on admission to our ICU and the other
measurements were made in 24 h and when the ICP’s increased over 20 mmHg. The
technique is performed with the patient properly sedated, in supine position and with
the head in a straight position. Whenever possible, the value of PIC was blinded from
the examiner. The collections of hemodynamic variables were simultaneously obtained
with the exploration. ONSD measurement was made at a depth of 3 mm from the retina
and the distance between the outer edges of the nerve sheath were measured. Three
measurements of ONSD were made bilaterally with the aim of improving the results,
recording in our study the average between the measures. Neither the performance nor
the final results of the examination were evaluated to modify the usual treatment of the
patient.
RESULTS. 23 patients were included, with a total of 45 scans, each one with 3 ONSD
determinations in each eye (total of 270 explorations). 68 % of the patients (15) were
men with a mean age of 38.9 (± 22.0) of age. The causes of intracranial hypertension
were head trauma (81.8 %), meningoencephalitis (4.5 %), Posterior Reversible
Encephalopathy (9 %) and vasospasm after subarachnoid hemorrhage (4.5 %). The
ONSD was statistically significantly higher in patients with ICP [ 20 mmHg compared
with those B 20 mmHg PIC [5.0 (4.8 -5.1, CI 95 %) vs 6.3 (6.1-6.5, CI 95 %);
p \ 0.001]. There was a statistically significant correlation between values and PIC
ONSD (Pearson P \ 0.0001).
CONCLUSIONS. In our study ONSD values were significantly higher in patients with
intracranial hypertension (ICP [ 20 mmHg) compared to patients with ICP values
\ 20 mmHg. These results are consistent with recently published results found in
literature.

CONCLUSIONS. In this population of patients who underwent brain death assessment,
managed with protective ventilation and moderate PEEP, the apnea test had no impact on
patient oxygenation indices.
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INITIAL INTRACRANIAL PRESSURE AND WORST GLASGOW COMA SCORE
AS INDEPENDENT PREDICTORS OF (I) NEED FOR AND (II) TIME TO
ESCALATION OF TREATMENT FOR REFRACTORY INTRACRANIAL
HYPERTENSION IN TRAUMATIC BRAIN INJURY
V. Sathianathan1, J. Longmore1, J. Lloyd1, N. Butterfield2, S. Ashworth1
1
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INTRODUCTION. Cerebral oedema following traumatic brain injury (TBI) results in
elevated intracranial pressure (ICP) and disruption of normal intracranial pressure-volume
relationships. Prediction of patients likely to require aggressive ICP control would potentially allow earlier intervention, better resource allocation and improve patient outcomes.
OBJECTIVES. To investigate the correlation between initial documented ICP and worst
pre-intubation GCS with the need for, and time to, 2nd and 3rd tier management of
refractory ICP in patients with TBI.
METHODS. A retrospective cohort study of 43 patients admitted to a Major Trauma Unit
ICU from September 2013 - April 2014. All patients were managed following the same
departmental protocol, developed from the Brain Trauma Foundation guidelines (1), which
adopted a tiered strategy to managing refractory elevated ICP (see table 1). Baseline patient
demographics were recorded from the medical notes along with initial ICP, worst preintubation GCS, need and timing of 2nd and 3rd tier interventions and the ICP thresholds at
which they were instituted. Spearman’s Rank correlation coefficient (rs) was used to
determine the strength of correlation between each factor and the need for, and time to,
escalation of treatment for refractory ICP. Null hypotheses were rejected if p \ 0.05 with
critical rs values determined from Spearman’s Rank significance tables.
RESULTS. 19/43 (44 %) of patients required escalation to 2nd tier treatment and 7 (16 %)
of those went on to 3rd tier treatment. Median threshold to 2nd tier treatment was 29 mmHg
(IQR 6.5) and 38 mmHg for 3rd tier (IQR 10). Median time to 2nd tier treatment was 12 h
following ICU admission (IQR 25.5) and 60 h for 3rd tier (IQR 96). Worst pre-intubation
GCS showed no statistically significant correlation with need for higher tier ICP treatment
(rs = -0.09), time to 2nd tier (-0.16) or time to 3rd tier (0.47). Initial ICP showed a statistically significant correlation with need for higher tier ICP treatment (rs = 0.33) and a
negative correlation with time to 2nd (-0.39) and 3rd tier (-0.43) treatment but these did not
reach statistical significance (p [ 0.05).
Tier of Treatment Intervention
Tier 1

Head of bed [ 30 deg; Aim pO2 [ 13, pCO2 4.5 -5.0 (kPa);
Sedation & analgesia; CPP [ 60 mmHg; Normothermia;
Normoglycaemia

Tier 2

Aggressive hyperventilation (pCO2 4.0-4.5); Neuromuscular
blockade; Osmolar therapy (hypertonic saline/mannitol);
Induced hypothermia

Tier 3

Tier 3 Barbiturate coma; Focal surgical evacuation/
decompressive craniectomy

[Table 1 - Tiered management in TBI]
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APNEA TESTS DURING BRAIN DEATH ASSESSMENT: IMPACT ON
OXYGENATION
M. Giani1, C. Pagan de Paganis1, R. Leo1, A. Confalonieri2, F. Valenza3, G. Citerio2

CONCLUSIONS. Initial ICP is better than worst pre-intubation GCS in predicting those
TBI patients who will require escalating treatment for refractory ICP. Higher initial ICP
may also indicate a quicker need for escalation of therapy and therefore may be useful in
predicting the course of these patients.
REFERENCE(S). 1. Brain trauma foundation (2007) ‘‘Guidelines for the Management of
Severe Traumatic Brain Injury.’’ Journal of Neurotrauma 24 (1).

1

Università degli Studi di Milano Bicocca, Dipartimento di Scienze della Salute, Monza,
Italy, 2Ospedale San Gerardo, Neurointensive Care Unit, Department of Anaesthesia and
Critical Care, Monza, Italy, 3Ospedale Maggiore Policlinico, Dipartimento di Anestesia,
Rianimazione e Terapia del Dolore, Milano, Italy
INTRODUCTION. The use of protective ventilation after brain death has increased the
number of lungs available for transplantation. Nevertheless, the apnea test is usually performed disconnecting the patient from the ventilatory support, inducing lung derecruitment
and thus worsening oxygenation.
METHODS. The aim of this study was to assess the impact of the apnea test, usually
performed without PEEP, on patient oxygenation indices. The prevalence of protective
ventilation strategy used during brain death evaluation was also evaluated. Digital charts of
patients who underwent brain death assessment in the period 2010-2013, prospectively
collected, were retrospectively reviewed.
RESULTS. A total of 123 consecutive patients (58 females, aged 63 ± 17 yrs) who
underwent brain death assessment in the period 2010-2013 were included. Brain death
was secondary to spontaneous intracranial bleeding (68 pts), cerebral edema (25 pts),
trauma (17 pts) or ischemic stroke (13 pts). 246 apnea test were compared with
baseline data.
Most of the patients were ventilated with a protective strategy, with moderate PEEP
(6.5 ± 2) and low TV (\ 8 ml/Kg in [ 85 % of patients). During the apnea test all
patient met the legal pCO2 and pH required level ([ 60 mmHg and \ 7.4) Oxygenation before and after the apnea tests did not differ significantly, the P/F ratio
was respectively 279 ± 117, 289 ± 132 and 269 ± 115 (p = 0.23, one-way RM
ANOVA).
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INFLUENCE OF MODERATE BRAIN HYPOXIA ON LONG TERM OUTCOME
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INTRODUCTION. Not only intracranial hypertension but brain hypoxia too, have prognostic implications in neurocritical patients (NCP). Detection of potentially harmful
episodes using multimodal monitoring could be helpful for therapeutic and prognostic aims.
Information available so far suggests to avoid brain hypoxia.
OBJECTIVES. To evaluate the influence of time under moderate brain hypoxia on functional outcome of NCP, according to GOS at 6 months (GOS-6). To evaluate the prognostic
value of combined variables (VAR):PbO2-ICP.
METHODS. Retrospective study. NCP admitted to our ICU (2011-2013), who underwent
ICP and PbO2 monitoring, were included. Several data were registered including: PbO2;
ICP;CPP (hourly); PaO2; mortality; APACHE score;GCS; GOS-6. NCP were divided into 3
groups according to their GOS: Group 0 (GOS: 1, death, 8 NCP); Group 1 (GOS 2 -3: severe
damage/disability; 6 NCP); and Group 2 (GOS 4 - 5: moderate/low/no disability; 14 NCP). For
each NCP, 20 explicative VAR of GOS were analyzed. They were defined based on the
following items: time (hours, h) with high ICP ([ 20) and h with normal ICP (\ 20) combined
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with different levels of brain hypoxia (critical: \ 5; severe: \ 10; moderate: \ 15). Differences between group 0 and groups 1 and 2 (no death) were considered. Then, differences
between groups 1 and 2 were analyzed. None of the VAR were normally distributed within
groups, so the differences between groups were analyzed with U of Mann–Whitney. Then, two
logistic regressions were run, in which predictors were statistically significant VAR in terms of
differences between groups. A new comparison between groups 2 and 3 was made, focusing on
the time each patient needed to reach a PbtO2 of 10 or 15. A plot of the Kaplan–Meier estimate
was displayed, and the log-rank test was calculated.
RESULTS. In all, 28 NCP were enrolled, 21 male and 7 female. Main results are shown in
tables 1 and 2.
GROUP 0

VAR

GROUPS 1-2

N Mean Median N

U

Mean Median P

LOGISTIC
REGRESSION
Model: 2 VAR
odds ratio
(CI:95 %)

Time (h) with 8
High-ICP

60.25 50.5

20 19.2

9.5

0.021 1.055 (1.0051.108)

Time (h)with
PbO2 \ 5

5.75

20 1.65

0

0.039 1.253 (1.0231.535)

8

2

[Table 1. Time under high ICP and low PbO2]
When analyzing the VAR ‘‘time (h) with normal ICP and PbO2 \ 10’’ (T10) as an independent VAR, the hazard for unfavorable outcome is 29 % every hour, although this result
is non statistically significant due to sample size and variability (dispersal) in group 1 for
this VAR. When analyzing the VAR ‘‘time (h) with normal ICP and PbO2 \ 15’’ (T15), the
hazard for unfavorable outcome is 6.6 % every hour (statistically significant).
GROUP 1

GROUP 2

U

VAR

N Mean Median N

T15

6

40

38

14 9.42

2

0.006 1.066 (1.0051.131)

T10

6

18.66 8.5

14 0.85

0

0.012 1.291 (N.S.)

Time
(h) with
PbO2
\ 15

6

43.83 46

14 12.64 4

0.015 1.06 (1.0051.117)

Time
(h) with
PbO2
\ 10

6

19

14 2.5

0.049 N.S.

8.5

Mean Median p

LOGISTIC
REGRESSION 1
VAR BY
MODEL
odds ratio
(CI:95 %)

1

[Table 2. Outcome normal IPC + dif levels PbO2]
When comparing time spent to reach a PbO2 value of 15 (Kaplan–Meier estimator), the
slope en Group 2 is steeper than in group 1: NCP with better functional outcome achieve
earlier the target PbO2 (fig 1)

aimed to correlate clinical outcome with admission physiology scores, 24 and 96 h fluid
balance, and establish if ODM guided fluid management influenced these correlations.
METHODS. A retrospective analysis of patients admitted with severe TBI was performed
using data collected for the UK intensive care national audit and research centre database
and data retrieved from the electronic patient records. Adult patients with severe TBI were
divided in two groups, according to the fluid management received: with or without ODM.
Multiple logistic regression analysis was used to adjust for potential confounders to survival
outcomes. Survival to intensive care unit discharge served as the primary endpoint.
RESULTS. 130 patients treated for TBI between 2011 and 2012 were included in this
analysis. The mean age was 42.62, 22,3 % patients were female, mean Glasgow Coma
Score at time of accident 8.3, mean motor score 3.9, mean Marshall score 3.85. Survival to
intensive care discharge was attained in 80.84 %. While the group with classic fluid balance
management had a mortality of 15.49 %, the ODM group had a mortality of 24.48 %. Mean
24 h fluid balance: 2274.38 ml, SD 2467.2. Mean 96 h fluid balance: 6086.3 ml, SD: 5422,
values not correlated with unit mortality or hospital length of stay. The only physiological
score predictive of mortality was APACHE in the two patient groups (mean APACHE was
18, SAPS 34, ICNARC 19). There was a non statistically significant trend (p 0.157) towards
worse mortality in the ODM group, after adjusting for the APACHE score. There was a
statistically significant difference in 96 h fluid balance favouring ODM group, after
adjusting for SAPS score, even if this was not correlated with the unit outcome (p \ 0.05).
CONCLUSIONS. ODM was associated with higher positive fluid balance, but did not
affect intensive care unit outcome.
There is need for a prospective randomised trial to investigate how a protocol driven, ODM
fluid management affects patients with severe TBI.
REFERENCE(S). 1. Eker et al., CCM 26 (1998) 2. Guy et al. CCM 30(4), April 2002 3.
Jennett B.et al. J Neurol Neurosurg Psychiatry 1996; 60 4. Fuller et al., British J of Neurosurgery, June 2011; 25(3) 5. http://guidance.nice.org.uk/CG176/NICEGuidance
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IMPACT OF A NORMOTHERMIA PROTOCOL-BASED STRATEGY ON
VENTILATOR-ASSOCIATED PNEUMONIA IN SEVERE BRAIN-INJURED
PATIENTS
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INTRODUCTION. Fever is frequently observed in severe brain-injured patients and is
associated to prolonged ICU length of stay, and increased mortality (1). The fever control (FC) is
one of the major therapeutics in these population. However, the febrile response is an adaptative
physiological response and its suppression could be deleterious and promote infection. Severe
brain-injured patients are particularly exposed to ventilator-associated pneumonia (VAP) (2).
Several studies have assessed the FC in several pathologies but suggested harmful effects of
such a strategy. Notably, the use of therapeutic hypothermia is known to favor VAP development (3). Normothermia is another way to control fever in head-injured patients but data are
sparse. Thus, we designed a study to evaluate the impact of a FC protocol on VAP occurence.
OBJECTIVES. To determine the impact of a FC based-protocol on VAP occurence in
severe brain-injured patients.
METHODS. We retrospectively enrolled 189 severe brain-injured patients. From 1st January to 31th December 2008, patients served as historical control and from 1st January 2009
until 31th December 2009, a fever control protocol was applied when core body temperature
was C 38.3 C (including successively a cooling tunnel, an infusion of 500 mL of cooled
(4 C) saline serum and finally oral administration of acetaminophen). The primary endpoint
was the density of incidence of VAP between the 2 groups. Secondary endpoints were the
length of mechanical ventilation, the mortality rate. The multivariate statistical analysis was
based on a competing risks regression model.
RESULTS. When the protocol was prescribed and started, the delay before its effective
application was less than 24 h and its median duration was 4 days (range 2 to 6 days). The
density of VAP incidence was significantly higher in the FC group (26.1 vs 12.5 per 1000
ventilation-days). The mean delay for VAP occurrence was similar in the two groups
(7.5 ± 3.6 days). The mean length of MV was significantly increased in the FC group
(14.5 ± 10.7 days vs 9.6 ± 7.3, p \ 0.001). The mortality rate was similar between the 2
groups (34.0 % versus 23.5 %, p = 0.109. In the multivariate analysis (Table 3), the
competing risk model was built once HR were adjusted with tobacco use, pentothal use, age,
and SAPS2. Therapeutic normothermia was the only significant independent risk factor of
VAP occurrence (HR = 2.73, CI 95 % [1.38; 5.38], p = 0.004).

2

[Figure 1]
CONCLUSIONS. Even with normal ICP, the extent and length of brain hypoxia are
determinant for survival; NCP with critical values of PbO2 show higher mortality. The
extent of brain hypoxia affects functional outcome. Seemingly, from our data, even with
moderate hypoxia, a good outcome according to GOS-6 is possible. Probably, time needed
to reach an adequate level of PbO2 can influence outcome as well.
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OESOPHAGEAL DOPPLER GUIDED FLUID MANAGEMENT AND CLINICAL
OUTCOME IN PATIENTS WITH SEVERE TRAUMATIC BRAIN INJURY
C. Gore1, S. Nahas1, M. Templeton1, M. Stotz1
1
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INTRODUCTION. Expected mortality in severe traumatic brain injury (TBI) ranges from
18 % to 100 % (3). There is evidence of improved outcome after severe head injury (4) by
timely treatment in specialised units (5) and a therapy based on brain volume regulation (1).
Appropriate fluid management is crucial (2) and there are only a few studies to date which
assessed targeted fluid management and neurological outcome in this patient population.
None of these studies employed oesophageal Doppler guided fluid management (ODM).
OBJECTIVES. This study was a service evaluation of fluid management in patients admitted
with severe TBI in a tertiary trauma centre (Imperial College Healthcare NHS Trust, UK). We

[CIF curve for VAP]
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CONCLUSIONS. Fever is deleterious in brain-injured patients and its control belongs to
the routine management of brain injured patients. However the FC-associated potential
adverse effect counterbalanced its potential beneficial effects which still remains to be
demonstrated. The FC use must make us aware of its potentiating role in the infectious
diseases development, especially VAP.
REFERENCE(S). 1- Greer et al., Stroke 2008. 39 2- Bronchard et al. Anesthesiology 2004
3- Georgiou et al. Br J Anaesth. 2013. 110(3)
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THE ASSOCIATION OF DYSNATREMIA WITH POOR OUTCOME IN PATIENTS
WITH TRAUMATIC BRAIN INJURY
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INTRODUCTION. Dysnatremias, disorders of sodium (Na) level in serum, are common in
critically ill patients and are associated with poor prognosis. (1) Although many studies were
conducted on the incidence, risk factors, and outcome of dysnatremia in critically ill patients
(1,2), no studies to the best of our knowledge reported the incidence and outcome of
dysnatremia in patients with severe head injury.
OBJECTIVES. We aim to study the incidence, risk factors, and outcome of dysnatremias
in critically ill patients with moderate to severe traumatic brain injury (TBI).
METHODS. The study was conducted in the surgical intensive care unit (ICU) at Cairo
University teaching hospital. All patients with moderate to severe TBI admitted to the ICU
were included in the study. Daily serum Na concentration was documented. Dysnatremia
was classified as hypernatremia (serum sodium level [ 145 mEq/L), and hyponatremia
(serum sodium level \ 135 mEq/L). The study Patients were divided into two groups;
Dysnatremic group and normal serum Na group. Both groups were compared as regards risk
factors and outcome.
RESULTS. From November 2013 to March 2014, Forty nine patients were included. The
incidence of dysnatremia was 32 (65.3 %) patients. Hyponatremia and hypernatremia were
developed in 6 (12.2 %) and 26 (53.1 %) patients respectively. The two groups were
comparable regarding demographic and severity scores (Table 1). The admission GCS in
dysnatremia group was significantly lower compared to the other group. (6.3 ± 2.4 Vs
9.1 ± 2.9, P value = 0.001). Patients with dysnatremia had higher incidence of unbalanced
cumulative fluid balance than the other group (90.6 %, Vs 69.7 % P = 0.05). The mortality
rate in dynatremia group was significantly higher than the group with normal serum Na level
(78.1 % Vs 41.2 %, P value = 0.01). Table 1: Demographic data, risk factors, and outcome
of the two groups. Data are presented as mean ± standard deviation, number (frequency)

13 patients (72 %). Mean surgical time was 7,7 ± 3,8 h with 32,7 ± 13,3 min of hemostasis. In CT control we could find 9 patients (50 %) with hemorrhage in surgical area and 2
(11 %) out of surgical area, and 3 of them (17 %) with mass effect.
FXIII levels were not significant between postoperative samples and with hemorrhage.
However, Fibrinogen and VCF levels between samples were significantly associated (p
0,0001 and 0033 respectively). Patients with brain hemorrhage in both samples had higher
VCF levels than patients without hemorrhage (p 0,0197 en sample-1 and p 0,0001 in
sample-2)
Connected with standard coagulation test, there was no significantly association between
platelets count, PTT and PA in both samples and with brain hemorrhage.
There was no association with surgical and hemostasia time and tumor volume with FXIII
and VCF levels. Malignant and hemorrhage weren’t signifincantly associated.
CONCLUSIONS. Increased levels of VCF could be associated with higher probability of
serious hemorrhagic events after intracranial surgery.
Despite not being significantly associated with hemorrhage, the tendency of FXIII deficiency is to be connected. A higher population may be required to demonstrate it.
REFERENCE(S). Gerlach R.Stroke. 2002.33:1618-1623, Gerlach R. Neurol Res. 2004
Jan;26(1):61-6
GRANT ACKNOWLEDGMENT. Thanks to Critical Care, Hematology and Neurosurgery Departments
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CAN THE CEREBRAL REGIONAL OXYGEN SATURATION BE A PERFUSION
PARAMETER IN SHOCK ?OBSERVATIONAL PILOT STUDY
A. Al Tayar1, A. Abouelela1,2, K. Mohiuddeen3

CONCLUSIONS. Dysnatremia is a common complication in patients with TBI. The
association of dysnatremia with poor outcome warrant further investigation.
REFERENCE(S). 1- Pokaharel M, Block CA. Dysnatremia in the ICU Curr Opin Crit
Care. 2011 Dec;17(6):581-93
2- Güçyetmez B, Cimet Ayyildiz A, Ogan A, Yalçin Güder B, Ozçobanoglu S, Ayyildiz A,
Cakar N, Telci L. Dysnatremia on intensive care unit admission is a stronger risk factor
when associated with organ dysfunction. Minerva Anestesiol. 2014 Jan 9. [Epub ahead of
print]

King Fahd Military Medical Complex, ICU, Dhahran, Saudi Arabia, 2Alexandria
University, Faculty of Medicine, Critical Care Medicine, Alexandria, Egypt, 3King Fahd
Military Medical Complex, Anesthesia & ICU Department, Dhahran, Saudi Arabia
INTRODUCTION. Shock is defined as a state of tissue hypo perfusion and the tissues
reperfusion is the main goal of management of shock. Increase in central venous saturation
(CVSO2) and decrease in blood lactate level are useful in assessment of adequacy of tissue
perfusion. N ear infra-red spectroscopy(NIS) is a non invasive way to observe real time
changes in regional cerebral saturation and has been used in patients with different brain
diseases. There is a small body of literature suggesting that cerebral regional saturation
monitoring (CrSO2) added a value in assessment and management of intensive
care(ICU)patients.
OBJECTIVES. The aim of this study is to determine if cerebral regional oxygen saturation
can be used as an indicator of tissue perfusion in ICU patients with shock, and to determine
the prognostic value of CrSO2 in survival prediction.
METHODS. This is a prospective observational single center pilot study entailed 20
patients who were diagnosed as mixed septic and cardiogenic shock admitted to adult ICU at
King Fahd Military Medical Complex, Dhahran, Saudi Arabia. The CrSO2 was monitored
with NIS using Somantec, INVOS Oximeter 5100C with bilateral frontal electrode, mean
value of the 2 readings was taken as well blood lactate level, CVSO2, mean arterial blood
pressure (MAP), cardiac index (CI) at baseline time, 8 h(hr.), 24 h., 48 h. and 72 h. All
patients with history of cerebrovascular diseases and those who presented with neurological
deficits were excluded from the study.
RESULTS. Significant negative correlation was noticed between CrSO2 and lactic acid at
8 h, 24 h, 48 h and 72 h from admission(r = -0.625*,-0.711*,-0.745*&-0.722*) and
(p = 0.003, \ 0.001, \ 0.001& \ 0.001) respectively. Significant positive correlation was
noticed between CrSO2 and CvSO2 at 8 h, 24 h, 48 h and 72 h from admission
(r = 0.572*, 0.674*, 0.527*& 0.757*) and (p = 0.008, 0.001, 0.017& \ 0.001) respectively. Also significant positive correlation was found between CrSO2 and Mean Arterial
Pressure (MAP) at 24 h, 48 h and 72 h from admission (r = 0.523*, 0.513* and 0.626*)and
(p = 0.018, 0.021 & 0.003) respectively. Significant difference was also detected between
the value of CrSO2 in the survivors (12 patients) and the non survivors (8 patients) after
72 h from admission as it was 52.58 ± 7.33 % & 44.75 ± 9.44 % (p = 0.049*) while it
was not significantly different in the first 3 days.
CONCLUSIONS. CrSO2 might be helpful as one of the perfusion parameters in shocked
patients, also it could have a prognostic value in mortality prediction. However, further
studies with larger sample size are still needed to validate this results.
REFERENCE(S). 1- Villringer et al. Cerebral near-infrared spectroscopy: how far away
from a routine diagnostic tool?. Stroke 2004, 35:70-72. 2- Dunham et al. Correlation of
noninvasive cerebral oximetry with cerebral perfusion in the severe head injured patient: a
pilot study. J Trauma 2002,52:40-46
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ROLE OF FACTOR XIII AND VON CLAUS FIBRINOGEN IN CEREBRAL
HEMORRHAGE. A PROSPECTIVE OBSERVATIONAL STUDY WITH
NEUROSURGICAL PATIENTS

COMPARISON OF MANNITOL VERSUS HYPERTONIC SOLUTIONS IN THE
TREATMENT OF ACUTE CEREBRAL EDEMA

Dysnatremic
patients (n = 32)

Non dysnatremic
patients (n = 17)

P value
0.6

Age (years)

36 ± 14

39 ± 17

Male gender

29(90.6 %)

16(94.1 %)

0.6

APACHE II

18 ± 4.7

17 ± 4

0.7
0.4

Injury severity score

25 ± 10

23 ± 8.8

Surgical intervention

25(78 %)

13(76 %)

0.8

GCS on admission

6.3 ± 2.4

9.1 ± 2.9

0.001

Mean GCS during ICU stay

5.3 ± 2

9.2 ± 4.1

0.002

Balanced fluid intake

3(9.4 %)

5(31.3 %)

0.05

Mortality

25(78.1 %)

7(41.2 %)

0.01

[Demographic data, risk factors, and outcome of the]

E. Val Jordán1, M.D. Vicente Gordo1, P. Mora Rangil1, B. Virgós Señor1, J. Casado
Pellejero2, N. Fernández Monsteirin3
1

Hospital Univ. Miguel Servet, Critical Care, Zaragoza, Spain, 2Hospital Univ. Miguel
Servet, Neurosurgery, Zaragoza, Spain, 3Hospital Univ, Miguel Servet, Hematology,
Zaragoza, Spain
INTRODUCTION. Unexpected intracranial hemorrhage after a brain surgery is one of the
most serious complications. Von Claus Fibrinogen (VCF) and Factor XIII (FXIII) are both
essential for hemostasis, especially in patients undergoing surgery.
OBJECTIVES. Our main objective is to investigate the association between VCF and
FXIII disorders and postoperative hemorrhage after brain surgery. We also propose to
connect that hemorrhage with the standard coagulation test and some of clinical features of
the surgery.
METHODS. We propose a prospective observational study for 4 months. We include all
adults operated on brain tumor, admitted in our ICU. We analyze some bleeding risk factors
and some surgical features in postoperative period. We take two blood samples to determinate standard coagulation (partial thromboplastin time (PTT), prothrombin activity (PA),
platelet count and fibrinogen), FXIII and VCF; one of them immediately after surgery
(sample-1), and the other one 24 h later (sample-2). These data were connected with the
main variable, studied in the brain CT scan at 24 h. As main variable we consider the
hemorrhage in or out of surgical area with mass effect, in the CT control.
RESULTS. The population was composed by 18 patients. Mean age 47 ± 15 years; 4
females and 14 males. Tumor volume calculated in preoperative MR was 41,4 ± 57,5 ml.
Over 50 % of brain tumors were malignant. Subtotal resection ([ 90 %) was possible with

1

M. Rosales1, L. Laxamana2
1

St. Luke’s Medical Center, Institute for Neurosciences, Québec, Philippines, 2St. Luke’s
Medical Center, Institute for Neurosciences, Global City, Philippines
INTRODUCTION. Cerebral edema with or without increase in intracranial pressure (ICP)
has been commonly reported in patients with acute brain injuries (ABI). It is a challenging
problem in the clinical setting and is a major cause of morbidity and mortality in patients
with acute brain injury.
OBJECTIVES. The aim of this study is to evaluate the effects of hypertonic solutions
(Hypertonic saline versus Hypertonic sodium lactate) with mannitol compared to mannitol
alone in the treatment of acute brain injuries presenting with cerebral edema and increased
intracranial pressure (ICP).
METHODS. This is a descriptive retrospective study involving selection of 57 patients
diagnosed with acute brain injuries who were given mannitol alone (28), mannitol with
hypertonic sodium lactate (18), and mannitol + hypertonic saline (11) for cerebral edema
and increased intracranial pressure who were admitted in a neurocritical care setting in a
tertiary hospital from a 2 year period.
RESULTS. In the Mannitol Group, the GCS of patients improved consistently from
baseline to discharge with p value = 0.018 ([ 0.05 alpha), power at 95 % = 0.547. The
GCS increase seen in the mannitol group was statistically significant. In the mannitol plus
hypertonic saline, patients’ GCS escalated from baseline to sixth hour, then noted a trending
down from the sixth hour to the third day. At around the fifth day, this has seen to increase
again until discharge. In effect, there was a fluctuating trend that was observed in the
mannitol + hypertonic saline group from baseline to discharge phase (p = 0.839 power at
95 % = 0.154). In the mannitol + hypertonic sodium lactate group, the GCS score has been
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shown to be consistently improving from baseline until the first day, further increasing to the
third day until discharge.
CONCLUSIONS. Remarkably, the results we obtained from the mannitol + hypertonic
sodium lactate group with regards to the improvement of GCS was a consistent escalation
from baseline to discharge, in comparison to the other groups. Unfortunately this was not
exhibited statistically, probably due to low power of samples observed across time (power at
95 % = 0.261). It is still reasonable, however to do larger prospective trials to validate these
data.
REFERENCE(S). 1. Diringer M, Zasulia A,: Osmotic Therapy- fact or fiction. Acta
Neurochir (Wien) I48:845-851. 2006 2. Sakellaridis N, et al.:Comparison of mannitol and
hypertonic saline in the treatment of severe brain injuries. J Neurosurg Volume 113. February 2011. 3. Mortazavi M et al.: Hypertonic saline for treating raised intracranial pressure:
literature review with meta-analysis. J Neurosurg 116:210-221. 3. Ichai C, et al.: Sodium
lactate versus mannitol in the treatment of intracranial hypertensive episodes in severe
traumatic brain-injured patients. Intensive Care Med (2009) 35:471-479
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SERUM TYPE III PRO-COLLAGEN PEPTIDE AS A MARKER OF VENTILATOR
ASSOCIATED LUNG INJURY IN PATIENTS WITH SEVERE RESPIRATORY
FAILURE RECEIVING ECMO
L. Camporota1, V. Mongelli1, M.A. Calderazzo1, E.V. Caricola1, G. Glover1, C. Meadows1,
E. Nicoletti1, M. Malafronte1, R. Beale1, M. Shankar-Hari1, N. Barrett1
1

Division of Asthma, Allergy and Lung Biology, King’s College London, Department of
Adult Critical Care, Guy’s and St Thomas’ NHS Foundation Trust, King’s Health Partners,
London, United Kingdom
INTRODUCTION. Type III pro-collagen peptide (PCP-III) is an early marker of collagen
synthesis in response to biological or mechanical stimuli, leading to lung tissue repair or
fibrogenesis. Little is known of the factors associated with high levels of PCP-III in patients
with severe respiratory failure (SRF) requiring veno-venous extracorporeal membrane
oxygenation (ECMO).
OBJECTIVES. To assess the factors associated with serum PCP-III levels in patients with
SRF requiring ECMO.
METHODS. A retrospective observational study of patients with SRF admitted to our
ECMO centre from August 2012 to December 2013. Serum N-terminal pro-collagen type III
(PCP-III) was measured within 24 h of ECMO commencement. Lung volumes and lung
recruitability on lung CT at CPAP 5 cmH2O and 45 cmH2O recruitment CT) were calculated using OsiriX software.
RESULTS. We recruited 56 subjects, median (IQR) age 45 years (35 to 57), 53.6 % female.
84 % had a pulmonary cause of ARDS. 21.4 % were current smokers. Median (IQR) Lung
Injury Score was 3.5 (3 to 3.5). Median (IQR) PaO2/FiO2 pre-ECMO was 67 mmHg (54.3 to
85.2). The mean (SD) duration of mechanical ventilation prior to ECMO was 4.5 days (3.4).
Median (range) of plateau pressure and PEEP were respectively 34 cmH2O (31 to 36) and 14
cmH2O (15 to 15). 62.5 % had received neuro-muscular blockers. The median (IQR)
admission SOFA score was 15 (12 to 17). ICU survival was 76.8 %.The mean (SD) serum
PCP-III was 21.2 (13.9) lg/L. Higher PCP-III levels were found in patients with [ 3
quadrant involvement on the chest radiograph 26.3 lg/L (3.4) vs 16.9 lg/L (2.7);
(p = 0.049) and in patients with smaller volume increments in non-collapsed lung on the 45
cmH2O recruitment chest CT, 25.9 lg/L(16.4) vs 17.7 lg/L (11.8); (P = 0.09). Higher
PCP-III correlated with higher ventilator driving pressure (DP); r = 0.35, (p = 0.03); with
values of 18.5 lg/L (10.7) in patients with DP \ 20 cmH2O (median value) vs 29 lg/L
(18.4) in patients receiving a DP [ 20 cmH2O; (p = 0.035). PEEP levels were inversely
associated with PCP-III. Using a cut-off PEEP of 14 cmH2O (median population value), the
median (IQR) PCP-III was 22.6 lg/L (17 to 34) vs 16 lg/L (11.6 to 24.2), respectively for
the lower and higher PEEP group; [p = 0.06 (trend)]. There was no correlation between
plateau pressure and PCP-III levels. Mean (SD) of plateau pressure was similar in patients
with PCP-III levels above and below the median of 20 lg/L [33 cmH2O (3.4) vs 35 cmH2O
(4.9); (p = 0.2)]. No association was found between PCP-III and severity of organ dysfunction or aetiology of disease.
CONCLUSIONS. Serum PCP-III levels are associated with more injurious ventilator settings pre-ECMO (higher driving pressure, lower PEEP) in patients with lower lung
recruitability. The lack of association of PCP-III with disease severity may indicate that
PCP-III is a marker of ventilator associated lung injury rather than severity of the underlying
disease.
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PROGNOSTIC VALUE OF FLUID BALANCE IN PATIENT RECEIVING EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO)
H.P. Shum1, W.P. Lo1, L.L. Chang1, H.M. So1, K.C. Chan1, W.W. Yan1
1
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Hong Kong, China
INTRODUCTION. Poor venous outflow from extra-corporeal membrane oxygenation
(ECMO) cannula is a common trigger for fluid administration. However, positive fluid
balance has been associated with an increased risk of mortality in critically ill patients.
OBJECTIVES. This retrospective study assesses the relationship between fluid balance and
outcomes among patients who received ECMO.
METHODS. Patients who received ECMO for 3 days or more between Jan 2009 to Jan
2014 were reviewed. Demographics, severity of organ failure and fluid balances during
ECMO treatment were recorded. Univariate and logistic regression analysis were performed
to identify factors associated with hospital mortality.
RESULTS. Seventy-six patients received ECMO during the study period and 64 of them
fulfilled the inclusion criteria. Seventeen (26.6 %) patients died in Intensive care unit (ICU)
and the hospital mortality rate was 28.1 % (18 patients). In univariate analysis, the
Sequential Organ Failure Assessment (SOFA) score on initiation of ECMO (p = 0.015),
ECMO type (p = 0.050), average fluid balance in the first three days of ECMO (p = 0.001)
and requirement of renal replacement therapy (p = 0.019) correlated with hospital mortality. In logistic regression, only average fluid balance in the first three days of ECMO was
independently associated with hospital mortality (p = 0.012, OR 1.73 per 1L gain,
CI = 1.13-2.68, C-index = 0.771, Hosmer–Lemeshow test p = 0.063).
CONCLUSIONS. Positive fluid gain during first three days of ECMO was independently
associated with hospital mortality. Meticulous exclusion of correctable causes of poor

venous outflow from ECMO cannula (e.g. cannula mal-positioning, elevated intra-abdominal pressure, agitated patient, etc.) should be done before fluid administration for poor
venous outflow.
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MECHANICAL VENTILATION PRACTICES IN PATIENTS WITH ARDS
RECEIVING ECMO: AN INTERNATIONAL SURVEY
L. Camporota1, E. Nicoletti1, M. Malafronte1, M. de Neef1, V. Mongelli1,
M.A. Calderazzo1, E.V. Caricola1, G. Glover1, C. Meadows1, R. Beale1,
M. Shankar-Hari1, N. Barrett1
1
Division of Asthma, Allergy and Lung Biology, King’s College London, Department of
Adult Critical Care, Guy’s and St Thomas’ NHS Foundation Trust, King’s Health Partners,
London, United Kingdom
INTRODUCTION. The use of veno-venous extracorporeal membrane oxygenation
(ECMO) is increasing. However, no consensus exists on optimal mechanical ventilation
(MV) during ECMO.
OBJECTIVES. To describe ventilatory practice in patients with ARDS on ECMO.
METHODS. A cross-sectional, multicenter, international electronic survey (Smart SurveyTM) of 173 adult respiratory ECMO centres. The survey included 19 questions in 3
domains: demographics; MV practices on ECMO; and adjunctive respiratory therapy. The
survey was internally and externally validated. Statistical analysis was undertaken using
Student́s t-test or ANOVA (Kruskal–Wallis).
RESULTS. 133 centres responded (76.9 %). 80.6 % of centres were staffed by intensivists. 44.2 % treated fewer than 10 ECMO patients per annum. 44.2 % had
provided ECMO for less than 5 years. No association was found between years of
ECMO experience and either the number of ECMO patients treated in 2012, or the
clinicians’ training background. Pressure control was the most commonly used MV
mode (64.4 %), 11.6 % used volume control. There was a large heterogeneity in the
initial MV settings. Although the median PEEP was 10cmH2O, 22.6 % used
PEEP \ 10cmH2O and 15.5 % used 15-20cmH2O. In the majority of centres (62.8 %)
PEEP was set based on centre preferences and not titrated. The median tidal volume
(TV) was 4 ml/kg (SD ± 2.2). 7 % aimed TV [ 7 ml/kg. Regarding recruitment
manoeuvres (RM), 34.1 % centres never used RM, while 13.2 % used RM daily.
When asked which MV strategy best described their practice, 45.7 % of centres used
a ‘‘lung rest’’ strategy (low PEEP, low Pplat) and 44.2 % an ‘‘open lung’’ strategy
(moderate/high PEEP); PEEP levels were higher in centres that used ‘open lung’ (1014 cmH2O) (P = 0.002) and lower in ‘lung rest’ (8-10 cmH2O) (P = 0.005). No
association was found between the ventilation strategy and the Pplat target (median
25cmH2O, P = 0.2). Only 24.8 % use chest CT to guide MV. Adjunctive treatments
(e.g. NO or HFOV) were never or occasionally used. Only 10 % centres extubate
patients on ECMO, and this is more likely in more experienced centres (P = 0.05).
Whilst 71.3 % do perform tracheostomy on ECMO, there is variability in the timing
(most frequent on days 6-10). Only 27.1 % of ECMO centres have a protocol for MV
on ECMO.
CONCLUSIONS. We found large heterogeneity in ventilatory practices during ECMO.
The clinicians’ training background and the centres’ experience had no influence on the
approach to ventilation.
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OUTCOMES OF PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY
DISEASE TREATED WITH EXTRACORPOREAL LUNG SUPPORT
S.A. Braune1, M. Fiolka1, G. Soeffker1, A. Nierhaus1, D. Wichmann1, S. Kluge1
1
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INTRODUCTION. Patients with chronic obstructive pulmonary disease (COPD) and acute
on chronic respiratory failure are at increased risk of clinical deterioration once on invasive
mechanical ventilation (IMV), of prolonged IMV and of death. Extracorporeal lung assist
(ECLA) in this specific patient group may serve as rescue treatment or as means to ameliorate side effects of IMV or even to avoid IMV. However, the application of an ECLA
carries a substantial risk of complications.
OBJECTIVES. To evaluate the clinical course and outcomes of COPD patients treated
with ECLA for acute on chronic respiratory failure.
METHODS. Retrospective, observational single-centre study on 38 COPD patients treated
with ECLA with or without IMV in a tertiary level department of intensive care medicine
from 2009 until 2013. Patients included were either treated with a pumpless arterio-venous
ECLA (avECLA) for extracorporeal CO2 removal (ECCO2R) or with a pumpdriven venovenous ECLA (vvECLA), either with low blood flow (\ 2 L/min) for ECCO2R (vvECCO2R) or with high blood flow ([ 2 L/min) for extracorporeal membrane oxygenation
(vvECMO).
RESULTS. The median age (IQR) was 61.5 years (55-69) and all COPD-patients had
GOLD-stage 3-4. Sixteen patients (42 %) were treated with avECLA and 22 patients (58 %)
with vvECLA. Of these, 11 patients (29 %) were on low-flow vvECCO2R and 11 (29 %) on
high-flow vvECMO. Median tidal and minute volumes on IMV were significantly reduced
within 24 h of commencement of ECLA (337 vs. 276 ml and 9.5 vs. 4.7 L/min, p \ 0.01).
The median times on ECLA and on IMV were 6.5 days (5-11) and 15.5 days (8-27),
respectively. Six patients (16 %) were successfully treated with ECLA to avoid intubation
and IMV. Overall 28-day mortality was 33.3 %, and in the subgroups of patients on
vvECCO2R, avECCO2R, and vvECMO 28-day mortality rates were 18.1, 31.2, and 63.6 %,
respectively. In 15 patients (36 %) on renal replacement therapy (RRT) for acute renal
failure 28-day mortality was 60 % vs. 22 % in those patients without RRT (p \ 0.05).
Bleeding complications were observed in 20 patients (47.6 %), of which 5 (11.9 %) were
cannula related and 9 (21.4 %) episodes were considered major bleedings. In 2 patients
(4.8 %) circuit clotting required urgent membrane exchange. In 2 patients (4.8 %) on
avECCO2R cannula related limb ischemia occurred, necessitating vascular surgery in one
case. No death related directly to complications was observed.
CONCLUSIONS. Treatment of COPD patients with ECLA helped to reduce the invasiveness of mechanical ventilation. However, 28-day mortality in this patient group still
remained high, especially in sicker patients with more invasive extracorporeal treatment.
Moreover, complication rates were clinically relevant. More prospective studies on patients
with COPD on ECLA are needed to further evaluate the effectiveness and safety of an
extracorporeal treatment strategy in this special patient group with acute on chronic lung
injury.
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EFFECTS OF DIFFERENT ECMO GAS FLOWS ON THE BREATHING PATTERN
OF SEVERE ARDS PATIENTS DURING PRESSURE SUPPORT AND NAVA

INTENSIVIST DELIVERED QUATERNARY SEVERE RESPIRATORY FAILURE
RETRIEVAL SERVICE WITH MOBILE EXTRACORPOREAL MEMBRANE
OXYGENATION (ECMO) CAPABILITIES

T. Mauri1,2, G. Suriano1,2, G. Grasselli2, A. Giuffrida2, M. Battistini1,2, A. Bronco1,2, M.
Pozzi1,2, N. Patroniti1,2, G. Bellani1,2, A. Pesenti1,2
1

University of Milan Bicocca, Department of Health Sciences, Monza, Italy, 2San Gerardo
Hospital, Department of Emergency Medicine, Monza, Italy
INTRODUCTION. Assisted mechanical ventilation (MV) might improve respiratory
muscles function and gas exchange, decrease sedation needs and weaning time in severe
acute respiratory distress syndrome (ARDS) patients undergoing extracorporeal membrane
oxygenation (ECMO). During assisted MV, tidal volumes (Vt) should remain in the protective range. However, in ECMO patients, they might depend from physician’s setting of
the ventilator as well as from the amount of CO2 removed by ECMO (1,2).
OBJECTIVES. Aim of this study was to evaluate, in severe ARDS patients, tidal volumes
and other respiratory parameters at different levels of extracorporeal CO2 removal by
ECMO during both pressure support ventilation (PSV) and neurally-adjusted ventilatory
assist (NAVA).
METHODS. We performed a prospective interventional randomized cross-over study on
severe ARDS patients undergoing ECMO and assisted MV. ECMO sweep gas flow (GF)
was decreased from resting conditions (i.e., p0.1 \ 2 cmH2O and RR B 20 bpm) to 50 %25 %-0 % during PSV and NAVA (20 min step, random order). Support and NAVA gain
were chosen to obtain, at the highest GF, similar Vt (i.e., & 6 mL/kg) and peak airway
pressure (i.e., \ 25 cmH2O). Continuous recording of airway pressure, flow, esophageal
pressure and electrical activity of the diaphragm were recorded during all study phases and
analyzed off-line by dedicated software. Variables were compared by two-way repeated
measures ANOVA with GF and ventilator mode as co-variates. Data are presented as
median [IQR].
RESULTS. Eight severe ARDS patients (5 male) were recruited: they were on ECMO since
20 days [14-49], age was 51 [40-54] year-old, PEEP was 14 [10-16] cmH2O and Crs 33 [2645] mL/cmH2O. During PSV and NAVA, decreasing GF led to a similar decrease in the
amount of CO2 removed by ECMO (Figure 1) and increase of respiratory rate, p0.1 and
electrical activity of the diaphragm (p \ 0.001 for different GF; p = n.s. for ventilation
modes and interaction). Tidal volume (Figure 2), peak airway pressure, minute ventilation
and transpulmonary pressure increased at lower GF, albeit their increase was more pronounced during NAVA than during PSV (p \ 0.05 for different GF and ventilation modes;
p = n.s. for interaction). In facts, when GF was zeroed during NAVA, Vt was [ 6 mL/kg in
90 % of patients and [ 8 mL/kg in 50 %.
CONCLUSIONS. In severe ARDS patients undergoing assisted MV and ECMO,
decreasing CO2 removal by ECMO significantly increases ventilation pressure and volume.
Particular attention should be paid to NAVA settings when changing ECMO gas flow.
REFERENCE(S). 1. T. Mauri et al. Intensive Care Med 2013; 2. T. Langer et al. Crit Care
Med 2014.
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INTRODUCTION. Transfer to an extra-corporeal membrane oxygenation (ECMO)capable respiratory failure centre is associated with improvement in disability-free survival
in adult patients with severe respiratory failure (SRF) [1]. However, the secondary interhospital transfer of severely hypoxic/hypercapnic patients poses significant challenges, and
mobile ECMO during retrieval is frequently indicated. Although the use of mobile ECMO is
well established, the ideal make-up of the retrieval teamremains to be demonstrated. Trials
to date predominantly utilise a surgeon and large retrieval team.
OBJECTIVES. We describe the logistics and outcomes for an intensivist (non-surgeon)
delivered SRF retrieval service with mobile ECMO capabilities.
METHODS. Retrospective observational study of all patients retrieved to St Thomas’
hospital between 02/2013 and 01/2014.
RESULTS. Of the 60 patients analysed, 57 % were female and the mean ± SD age was
44.1 ± 13.6 years. The median (IQR) Murray score and mean ± SD PaO2/FiO2 ratio were
3.2 (3-3.5) and 10.2 ± 4.1 kPa respectively. At referral, 16.7 % were receiving protective
lung ventilation according to ARDSnet criteria, 47 were receiving neuromuscular blockers,
eight were ventilated in the prone position, two were on high frequency oscillatory ventilation and three were on inhaled nitric oxide.
Forty eight patients (80 %) required venovenous ECMO initiation at the referring centre. All
patients that required ECMO were successfully cannulated. Cannulation techniques were
bifemoral (85.4 %), femoral-jugular (10.4 %) and dual-lumen jugular Avalon cannulation
(4.2 %). There were no cannulation or ECMO related complications. Mean ± SD pump
blood flow and sweep gas flow during transport were 4.5 ± 0.7 and 4.4 ± 1.7 Lmin-1
respectively. One patient with multi-organ failure died prior to transfer.
There were no serious adverse events during retrieval. The mean ± SD lowest SpO2 and
SBP were 91 ± 6 % and 105 ± 19 mmHg respectively. Following retrieval, there was a
significant improvement in PaO2/FiO2 ratio, ventilator FiO2, Pplat, pH and PaCO2
(table 1).

At referral

Immediately
following
retrieval

P-value

PaO2/FiO2 ratio mean ± SD, kPa

10.2 ± 4.1

26.2 ± 15.5

\0.0001*

Ventilator FiO2 median (IQR)

1.0 (0.9-1)

0.4 (0.3-0.7)

\0.0001*

Pplat mean ± SD, cmH2O

32.8 ± 5.8

23.0 ± 5.5

\0.0001*

pH mean ± SD

7.15 ± 0.16

7.32 ± 0.09

\0.0001*

PaCO2 mean ± SD, kPa

10.6 ± 4.4

6.4 ± 1.7

\0.0001*

[Ventilatory data pre & immediately post-retrieval]
Survival to critical care discharge was 77 % for patients initiated on ECMO and 75 % for
those retrieved conventionally.
CONCLUSIONS. Despite very high illness severity, patients who fail mechanical ventilation can be safely transferred to a specialist respiratory failure centre. An intensivist
delivered mobile ECMO service delivers safe patient retrieval and a high survival rate.
REFERENCE(S). 1.Peek GJ et al. Efficacy and economic assessment of conventional
ventilatory support versus extracorporeal membrane oxygenation for severe adult respiratory failure (CESAR): a multicentre randomised controlled trial. Lancet. 2009 Oct
17;374(9698):1351-63.
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COST ANALYSIS OF THE USE OF EXTRACORPOREAL CARBON DIOXIDE
REMOVAL TO AVOID INTUBATION IN PATIENTS FAILING NON-INVASIVE
VENTILATION
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1

[Figure 1]

[Figure 2]
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INTRODUCTION. Extracorporeal carbon dioxide removal (ECCO2R) is increasingly
applied in patients with refractory hypercapnia on invasive mechanical ventilation (IMV),
but little is known about the economic impact of this new technology. A new indication for
ECCO2R is its pre-emptive application to avoid IMV altogether.
OBJECTIVES. To evaluate the financial implications of this new treatment strategy.
METHODS. Retrospective ancillary cost analysis using data from a recently published
multicentre case-control-study (1) on the use of ECCO2R to avoid IMV in patients with
acute on chronic ventilatory failure of different aetiology showing a reduction in hospital
length of stay. Cost calculations and comparison between the two treatment groups and
subgroups were based on direct costs of the ECCO2R and on average daily treatment costs
for ICU and normal wards.
RESULTS. In the patient group treated with ECCO2R IMV could be avoided in 90 % of
cases and hospital length of stay (LOS) was shorter than in the matched control group
treated with IMV (median 23 vs. 42 days). The overall average hospital treatment costs did
not differ between the two groups (41.134 vs. 39.366 €, p = 0.8). A subgroup analysis of
each 12 cases and 12 matched controls with chronic obstructive pulmonary disease (COPD)
revealed significantly lower hospital treatment costs for the ECCO2R group (19.610 vs.
46.552, p \ 0.05).
CONCLUSIONS. Avoiding mechanical ventilation by the use of ECCO2R and thereby
reducing hospital LOS was associated with similar treatment costs for a mixed group of
patient with acute on chronic ventilatory failure. In the subgroup of COPD patients treatment costs were even lower, implying that in selected patient groups a strategy of ECCO2R
to avoid intubation may not only hold clinical advantages, but also some beneficial economic impact. Further prospective economic analyses in larger patient groups are warranted
to confirm these preliminary results.
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REFERENCE. (1) Kluge S, Braune SA, Engel M, Nierhaus A, Frings D, Ebelt H et al.
Avoiding invasive mechanical ventilation by extracorporeal carbon dioxide removal in
patients failing noninvasive ventilation. Intensive Care Med 2012;38(10):1632-1639
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MOBILIZATION OF PATIENTS ON VENO-VENOUS EXTRACORPOREAL
MEMBRANE OXYGENATION SUPPORT, WITH AN ‘ECMO-HELMET’
R. Pruijsten1, R. van Thiel1, M. Saeijs2, M. Verbiest2, D. Dos Reis Miranda1
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INTRODUCTION. Extracorporeal Membrane Oxygenation (ECMO) is increasingly used
in patients with acute severe respiratory failure, when conventional treatment fails. Venovenous ECMO-support can bridge patients to recovery or -in case of end-stage lung diseaseto lung transplantation. Deconditioning and neuromuscular weakness of the immobilized
patient have a negative impact on morbidity and mortality. Although ECMO-patients are
often considered to be too unstable for active physical therapy, early reconditioning has
shown to improve outcome1,2. To secure tubing and cannulas during mobilization, a device
made of thermoplastic splinting material (a ‘Snorkel’) can be used for stabilization1.
Another type of stabilization device, an ‘ECMO-Helmet’, may have beneficial effects: by
fixating the cannulas closer to the body, it may lead to less dislocations during mobilization.
OBJECTIVES. Our aim was to assess if mobilization of patients with an ‘ECMO-Helmet’
is feasible and safe.
METHODS. The veno-venous ECMO-systems were cannulated with a bicaval duallumen catheter via the right jugular vein. With support of a physiotherapist, reconditioning was optimized for each patient, ranging from exercising in bed to walking
outside the room. For stabilizing the cannula, we used an ‘ECMO-helmet’ (consisting
of gypsum and hook-and-loop fasteners; see Figure). We defined the patient ‘mobilized’ when we at least succeeded to let him/her sit in bed in upright position, with both
legs hanging outside of the bed.
RESULTS. Between November 2012 and February 2014, 6 patients were mobilized with an
ECMO-helmet (median age 52 years; 4 males). Reasons of respiratory failure were: idiopathic pulmonary fibrosis (2x); idiopathic pleuroparenchymal fibroelastosis; end-stage
cystic fibrosis; interstitial pulmonary disease after Influenza-A pneumonia and a complicated lung transplantation (pneumectomia). Of these 6 patients, 4 were able to stand and
walk a short distance (up to 100 meters) and 2 patients could sit in upright position with both
legs hanging outside of the bed. There were no complications of mobilization. The ECMOcannulas did not need to be hold by hand and did not dislocate in any patient during
mobilization (measured by marks on cannulas and skin). Eventually, 4 patients could be
bridged to lung transplantation and 2 patients died on the ECMO.

2

complications and were admitted in ICU within the first 7 days after surgery. three patients
(6 %) developed a PPPE with refractory hypoxemia leading to early vvECMO treatment
(table 1). In all cases, pneumonectomy was undertaken for primitive lung adenocarcinoma and
was associated with total mediastinal lymphadenectomy. Pulmonary edema occurred within the
first 48 h after surgery and cardiogenic edema or lung infection were ruled out. We used a
double lumen and single cannula (AVALON ) implanted in the right internal jugular vein,
under TEE control, by an intensivist and a cardiac surgeon. During vvECMO (MAQUET )
therapy, protective ventilation was achieved using pressure support and ECMO parameters
were assessed in order to keep SaO2 [ 90 % and pH [ 7,35. ECMO was successfully
removed after 7, 8 and 17 days respectively. Adverse events occurred in two patients: one had
hemorrhage at implantation site after cannula removal but didn’t need surgery, and one had an
infected deep venous thrombosis of the right internal jugular vein. All patients were alive at
ICU, hospital discharge and one year after surgery.
Patient 1 Patient 2 Patient 3
Age (y)

69

51

56

Sex M/F

F

M

F

FEV1 (% predicted value)

79

65

84

Right lung perfusion (% of total perfusion)

54

16

-

Time from acute respiratory failure to ECMO (h) 20

16

9

PaO2/FiO2 ratio prior to ECMO

67

104

73

ECMO duration (d)

7

8

17

ICU length of stay (d)

45

32

40

Hospital length of stay (d)

62

36

52

[Patients characteristics]
CONCLUSION. ECMO can be a live-saving procedure for life-threatening hypoxemia due
to idiopathic PPPE. Because randomized controlled trials seem unrealistic, an international
registry should be implemented.
REFERENCES. 1. Kim JB, Lee SW, Park SI, Kim YH, Kim DK. Risk factor analysis for
postoperative acute respiratory distress syndrome and early mortality after pneumonectomy:
the predictive value of preoperative lung perfusion distribution. The Journal of thoracic and
cardiovascular surgery. Jul 2010;140(1):26-31. 2. Jordan S, Mitchell JA, Quinlan GJ,
Goldstraw P, Evans TW. The pathogenesis of lung injury following pulmonary resection.
The European respiratory journal. Apr 2000;15(4):790-799. 3. Turnage WS, Lunn JJ.
Postpneumonectomy pulmonary edema. A retrospective analysis of associated variables.
Chest. Jun 1993;103(6):1646-1650.
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DOUBLE LUMEN CANNULA EXPERIENCE IN V-V ECMO
E. Zogheib1,2, M. Guilbart1, A. Hchikat1, C. Caplin1, J. Marc1, D. Taing1,
T. Caus3, H. Dupont1,2
1

[An ‘ECMO-Helmet’]
CONCLUSIONS. Mobilization of patients on veno-venous ECMO-support with an
‘ECMO-Helmet’ is feasible and safe.
REFERENCE(S). 1. Abrams D, et al. Early mobilization of patients receiving extracorporeal membrane oxygenation: a retrospective cohort study. Crit Care. 2014;18(1):R38. 2.
Turner DA, et al. Active rehabilitation and physical therapy during extracorporeal membrane oxygenation while awaiting lung transplantation: a practical approach. Crit Care Med.
2011;39:2593-8. 3. Fuehner T, et al. Extracorporeal membrane oxygenation in awake
patients as bridge to lung transplantation. Am J Respir Crit Care Med. 2012;185:763-8.
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VENO-VENOUS ECMO THERAPY FOR LIFE-THREATENING POSTPNEUMONECTOMY PULMONARY EDEMA. PRELIMINARY RESULTS
N.P.H. Adam1, L. Knani1, H. Clavier1, J.L. Le Guillou1, L. Tric1, R. Caliandro2, P. Girard2,
M. Debauchez3, D. Debrosse4, C. Lamer1
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INTRODUCTION. Post-pneumonectomy pulmonary edema (PPPE) is a rare but severe
complication after thoracic surgery(1). Although poorly understood, Its pathophysiology
seems to involve both vascular and alveolar injuries and shares common mechanisms with
ARDS(2). Its mortality can reach 100 % especially after right pneumonectomy(3). Venovenous extra corporeal membrane oxygenation (vvECMO) might be a rescue treatment of
life-threatening hypoxemia due to PPPE.
OBJECTIVES. Evaluation of efficiency and safety of vvECMO to treat PPPE.
METHODS. Retrospective study in a general ICU. We reviewed all patients who underwent pneumonectomy and had PPPE within the past 4 years.
RESULTS. During the period, 110 patients had a pneumonectomy: 64 (58 %) on the left side
and 46 (42 %) on the right side. In the right pneumonectomy group, 10 patients (21 %) had

CHU Amiens, Surgical Intensive Care, Amiens, France, 2INSERM U 1088, UPJV
University, Amiens, France, 3CHU Amiens, Cardiac Surgery, Amiens, France
INTRODUCTION. Extra corporeal membrane oxygenation (ECMO) is used in the
refractory acute respiratory distress syndrome (ARDS). Usually, the veno-venous ECMO (vv ECMO) requires a venous site of drainage of the blood and another site of reinjection of
the ‘‘arterial’’ blood. With the aim of saving venous vascular axes, the evolution of a double
lumen cannula (AVALON ) provides support through a single cannula in the jugular
position in the neck, avoiding femoral cannulation.
OBJECTIVES. Describe the use and competence of AVALON cannula.
METHODS. All the patients treated with v-v ECMO from January 2011 to Marsh 2014
were included in this observational study. The indications, the duration of ECMO, cannula
insertion, complications and hemodynamic skills of cannulas were described.
RESULTS. 21 v-v ECMO using an Avalon cannula was implanted. Cannulas were
inserted in the right jugular vein using trans thoracicechocardiography (TTE). The insertion
of the guide in the inferior vena cava failed in spite of the use of a transesophageal
echocardiography (TEE) (4,7 % of failure), requiring the use of a femoral cannula. 18
patients presented a refractory ARDS with pneumonia (90 %) among which 4 H1N1 flu, and
1 Wegener disease. One patient presented a massive hemoptysis requiring ECMO to allow
pneumonectomy, and 1 patient a postoperative bronchial fistula of a lobectomy to allow the
surgical reinterventions. All the implantations were realized on bed. 65 % of cannulas were
inserted by intensists, 10 % by cardiac surgeons, and 25 % by a mixed team.19 patients
were retrived towards the reference ECMO center, among whom 9 required the use of
medical care ambulance (93 km [7-360]). 50 % of the patients were explanted and alive
6 months later. The mean insertion time (from the puncture to the starting up of the pump)
was 25 min [15-45]. The cannula size mainly used was 27F diameters (70 %), the 23F size
(20 %) and the 31F (10 %). The change of 23 F cannula by a 27F cannula was necessary
because of the blood flow limitation. The maximum blood flow was 3.7L/mn with 23F,
5.1L/mn with 27F and 5.3 l/mn with 31F. The repositioning of the cannula was necessary in
35 % of the cases (cannula was in the right atrium). A pericardial tamponade occurred
20 min after ECMO starting and required a sternotomy for haemostasis on a wound of a
coronary vein with favorable evolution. No thrombosis of cannulas was observed, inspite
stopping of anticoagulation during ECMO. Infection of cannula to enterococcus was
described in one case, requiring an antibiotic treatment with good evolution. Mean duration
of ECMO was of 26 days [2-60]. Cannulas were removed without any surgical procedure.
No bleeding complications were discribed.
CONCLUSIONS. In our study, the use of a Avalon cannula by an expert team is possible,
despite usual complications. The use of a large diameter cannula must be used in severe
hypoxemia or hypercapniae.
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NEUROLOGICAL EVENTS OCCURRING DURING VENO-VENOUS ECMO:
AN OBSERVATIONAL STUDY
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J. Chastre1, A. Combes1
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INTRODUCTION. Incidence and impact of neurologic events in patients on veno-venous
ECMO (vv-ECMO) are not known.
OBJECTIVES. To describe epidemiology, risk factors and impact of neurologic complications occurring in vv-ECMO patients.
METHODS. Mono centre observational study. Between 2006 and 2012, patients having
developed a neurological event while on vv-ECMO were compared to vv-ECMO patients
without neurological events.
RESULTS. A total of 133 adults were treated (87 males [65 %]; mean age, 44 ± 14 years;
mean SAPS II score on admission, 69 ± 15). In 23 patients, a neurological event could not
be rule out because of early death or pre-existing neurologic disease. Twenty-one (16 %)
developed a neurological event that lead to cerebral imaging (20 CT-scan and 1 MRI) :
mydriasis (7/21), coma (5/21), hemiplegia (2/21), seizures (2/21), brain death (2/21) or
prolonged delirium (2/21). Diagnoses included cerebral haemorrhage in 10 (7.5 %) and
ischemic infarction in 3 (2 %), occurring after a median (IQR) time of 3 (1-11) and 21 (1026) days after ECMO onset, respectively. The 2 brain-dead patients (1 after cardiac arrest
and one after trauma, both occurring before ECMO) had malignant cerebral oedema. Six
patients with clinical neurological event had normal CT scan. Neurological events on
ECMO were associated with renal failure on admission; whereas age, comorbidities,
hemostasis disorder on admission or during ICU stay were not associated with neurological
events on ECMO. Seven (70 %) and 1 (33 %) patients with cerebral haemorrhage and
cerebral ischemic stroke died, respectively, whereas 40 % of patients without neurological
event died (p = 0.06 for comparison with cerebral haemorrhage; p = NS for comparison
with ischemic stroke). Five patients had cerebral imaging without neurological events. No
abnormalities were detected in these patients.
CONCLUSIONS. Neurological events are frequent (10 %) in patients requiring vv-ECMO.
Cerebral haemorrhage is the most frequent, occurs early and is associated with increased
mortality. Ischemic stroke occurs later and doesn’t seem associated with worse outcome.
Except renal failure on admission, no risk factor seems to be associated with neurological
events.
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THE USE OF EXTRACORPOREAL MEMBRANE OXYGENATION ON SEVERE
RESPIRATORY INSUFFICIENCY SECONDARY TO COMMUNITY-ACQUIRED
PNEUMONIA
M. Basto1, M. Achando1, M. Leite1, D. Franco2, D. Caeiro1, P. Fernandes1, M. Gonçalves1,
P. Castelões1
1
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INTRODUCTION. Pneumonias that present with refractory, severe respiratory insufficiency have a high mortality rate. During the last few years the utilization of extracorporeal
membrane oxygenation (ECMO) has increased in these situations.
OBJECTIVES. To evaluate the results of our Intensive Care Unit (ICU) initial experience
with ECMO utilization in pneumonias presenting with severe refractory respiratory
insufficiency.
METHODS. Observational, retrospective study of the experience with ECMO in pneumonia cases during the time period comprised between November 2013 and February
2014.
RESULTS. Veno-venous modality ECMO was implanted in 6 patients with communityacquired pneumonia with a mean age of 46.33 years old (28-58), 4 of which were males
(66.7 %). They scored mean APACHE II, SAPS II and SOFA of 31, 45.83 and 6.33,
respectively. Three of the pneumonias had viral ethiology (H1N1), one was caused by
Legionella and in the two remaining no agent was isolated. The period between admission
and the start of ECMO had a mean duration of 4.6 days (less than 24 h in two cases). In
spite of the adopted ventilatory strategy for all patients (FiO2 1.0, mean PEEP of 12 and I:E
inversion), they showed a bad response with a mean pre-ECMO PaO2/FiO2 of 62.3 mmHg
(40-86) and mean PACO2 of 57 mmHg (33-74). The patients underwent ECMO for a mean
of 12 days (8-15), with a mean invasive ventilation time of 23 days. Of note, 2 patients
needed reintubation and 2 were subjected to tracheostomy. The mean ICU stay was 27 days,
with a survival rate of 100 % at the first month post-discharge. Three patients developed
minor complications related to cannulation, (2 hematomas and one local thrombosis).
CONCLUSIONS. ECMO seems to have a positive impact on outcome in patients with
severe repiratory failure, and more randomized trials are needed to support the existing
evidence regarding it’s benefit on survival.
REFERENCE(S). Extracorporeal membrane oxygenation in adult patients with acute
respiratory distress syndrome. Terragni P, et al. Curr Opin Crit Care 2014, 20:86-91

admission and after 7 days. In traumatic brain injury patients, there was a negative correlation between pNF-H levels and Marshal CT scores on admission and after 7 days
(r = 0.56.0.4) hence higher pNF-H levels correlated with worse CT findings. In ischemic
CVS, there was a negative correlation between neurofilament levels and ASPECTS CT
scores (r = 0.64,0.89). In both ischemic CVS and cerebral hemorrhage, NIHSS showed
positive correlations with pNF-H levels. Patients who died or had the greatest (Rankin 6 and
5) after 3 months had the highest levels of pNF-H on admission and after 7 days. The cut off
level of Neurofilament to detect death and disability was 35 pg/ml on admission (sensitivity
82 %, specificity 78 %) and was 11 pg/ml after 7 days (sensitivity 87 %, specificity 92 %)
CONCLUSIONS. Phosphorylated Neurofilament H can be used as a diagnostic and
prognostic marker in patients with acute brain insults as seen by the presence of significant
correlations between the marker levels and different clinical and radiological tools.
REFERENCES. 1. Buki,et al. All roads lead to disconnection. Acta Neurochir. 2006;
148:181-193. 2. Strong et al. Phosphorylation state of the native high-molecular-weight
neurofilament subunit protein from cervical spinal cord in sporadic amyotrophic lateral
sclerosis. J. Neurochem. 2001; 76:1315-1325. 3. Sternberger et al. Monoclonal antibodies
distinguish phosphorylated and nonphosphorylated forms of neurofilaments. Proc. Natl.
Acad. Sci 1983;80:6126-6130 4. Singh et al. pNF-H are increased in acute ischemic CVS.
J Neu,l Sci. 2011 15;304(1-2):117-21.
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INTRODUCTION. Status epilepticus (SE) is an important neurological emergency associated with significant mortality and morbidity. The annual incidence of SE is considered to
be 20/100 000. Mortality rates of SE are influenced by the underlying etiology, duration of
SE and the patient́s age. Overall 30-day mortality of SE is estimated to be 20 %. Status
epilepticus is considered refractory (RSE) if the first and second line treatments with
antiepileptic drugs fail and the patient needs to be treated with general anesthesia in the
intensive care unit (ICU). Approximately 12 - 43 % of SE becomes refractory. Data on
outcome of RSE are scarce (1,2,3).
OBJECTIVES. The aim of the study was to identify the incidence and 12-month mortality
of RSE in Finland.
METHODS. We analysed retrospectively the Finnish Intensive Care Consortium Database
in order to identify RSE patients treated in ICU in Finland during a three-years-period
(2010-2012). Data were available from three of Finland́s five university hospitals and from
10 of the 15 central hospitals. The total referral population of these hospitals is 3,9 million.
We included consecutive adult (16 years or older) RSE patients. Patients with hypoxic
ischaemic brain damage and post-hypoxic myoclonus were excluded.
RESULTS. We identified 284 patients with ICU-treated RSE. This corresponds to annual
incidence of RSE of 2.4/100 000. The median age was 58 years (range 17 - 84 years). the
length of ICU stay was 5.0 days (interquartile range 3.6-8.3 days). SAPS II Score
47.3 ± 13.7. The overall hospital mortality is 9.2 %, 95 % CI 5,7 %-12.7 %, being lowest
(2 %) in the age group under 44 years and highest (20 %) in the age group over 75 years. The
12-month mortality was 24.8 %, 95 % confidence interval (CI) 19,5 - 30,2 %, being lowest
(8 %) in the age group under 44 years and highest (56 %) in the age group over 75 years.
CONCLUSIONS. The current incidence of RSE in Finland seems to be lower than reported
in previous studies, but mortality still remains relatively unchanged. Over 20 % of the RSE
patients die within a year.
REFERENCE(S). 1. Towne AR et al., (1994) Determinants of mortality in status epilepticus,Epilepsia 35;27-342. 2. Trinka, Höfler, Zerbs, (2012), Causes of status epilepticus,
Epilepsia,53;127-1383. 3. Shorvon, Ferlisi (2013). The treatment of super-refactory status
epilepticus, Brain
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PHOSPHORYLATED NEUROFILAMENT H (PNF-H) AS A DIAGNOSTIC
MARKER IN ACUTE BRAIN INSULTS
M.O. Elghonemi1, H. Saber2, W. Radwan1
Cairo University, Critical Care, Cairo, Egypt, 2Beni Seuf University, Critical Care, Cairo,
Egypt
INTRODUCTION. Acute brain Insults can occur due to trauma or due to ischemic and
hemorrhagic strokes. One of the main drawbacks in the management of patients with acute
brain insults is the absence of a widely available and rapid diagnostic test. that can diagnose
and evaluate prognosis of such case.
OBJECTIVES. objective of our study was to assess whether Phosphorylated Neurofilament
H(pNF-H) might provide useful diagnostic information in the early evaluation of such
patients and weather levels of the neurofilament correlated with different clinical variables.
METHODS. A total of 90 patients presenting to the critical care department of Cairo
University were prospectively studied. Patients were stratified according to the presenting
pathology into 3 main groups: Traumatic Brain Injury, Ischemic stroke and Cerebral
Hemorrhage. Blood samples for phosphorylated neurofilament H were assayed on admission
and after 7 days. Neurofilament levels were correlated to Glasgow coma scale, CT findings
and NIHSS on admission and after 7 days. Rankin score at 3 months was used to detect the
degree of disability.
RESULTS. pNF-H levels showed a negative correlation with GCS on admission and after
7 days in traumatic brain injury(r = 0.66,0.78),ischemic stroke(0.3,0.5) and cerebral hemorrhage (r = -0.56,0.65); hence higher pNF-H levels were associated with lower GCS on
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INTRODUCTION. The complement system is an important entity of the innate immune
system. Complement activation triggers an early massive inflammatory reaction and is
associated with the development of multiple organ dysfunction.1
ICU-acquired weakness (ICU-AW) is caused by dysfunction and damage of muscles and
nerves. This is considered as part of multiple organ failure. Therefore, we hypothesized that
ICU-AW is associated with increased complement activation.
OBJECTIVES. To investigate the correlation between early complement activation and
ICU-AW.
METHODS. In this prospective observational cohort study, newly admitted ICU patients
with SIRS with or without suspicion of infection, were included. Exclusion criteria included
antibiotic treatment for [ 48 h before admission, inability to get informed consent \ 24 h
after admission, expected duration of mechanical ventilation \ 48 h or inability to assess
muscle strength. Further exclusion criteria were pre-existing poor functional status or any
central nervous system disorder, spinal cord injury or neuromuscular disorder as reasons for
admission.
Plasma was sampled daily from 0 to 7 days after admission. The complement activation
products C3b/c, C4b/c and C5a were measured by ELISA technique. Muscle strength was
assessed using the Medical Research Council (MRC) score in 6 muscle groups bilaterally.
ICU-AW was defined as an average MRC score \ 4.
RESULTS. We included 27 patients, of which 13 patients developed ICU-AW. A total of
167 plasma samples were analyzed. Complement activation was seen in all patients. Peak
and mean levels (mean level of all samples of an individual patient) of C3b/c, C4b/c and
C5a were not different between patients with and patients without ICU-AW. There was also
no difference in the pattern of C3b/c, C4b/c or C5a levels.
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criteria EEG monitoring as per the ESICM recommendations. The ESICM has also listed
several suggestions for EEG monitoring, and 36 patients would have met one of the recommended indications. The most common recommended indication for EEG monitoring
was for patients without primary brain injury, but with unexplained impairment of mental
status or unexplained neurological deficits (n = 29). Of the 41 patients that had an indication for EEG monitoring (ESICM recommendation, suggestion, or both), 19 patients
underwent EEG monitoring, including 2 with continuous EEG monitoring. The most
common finding was generalized slowing of the background rhythm.
CONCLUSIONS. EEG monitoring may be an underutilized monitoring modality in our
general medical surgical intensive care unit. It is unclear whether increased EEG monitoring
will impact patient outcomes.
REFERENCE(S). Claassen et al., 2013 (Int. Care Med)
GRANT ACKNOWLEDGMENT. This study was unfunded. Dr. J.G. Boyd is supported
by a Southeastern Ontario New Clinician Scientist Award.
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ANOXIC COMA. THE BASELINE CLINICAL VARIABLES AND VEEG STUDY.
CAN THE VEEG HELP US IN MEDICAL MANAGEMENT AND PROGNOSIS?
F. Arméstar-Rodrı́guez1, J.L. Becerra-Cuñat2, Y. León-Chan1, E. Benveniste1, E. Mesalles1,
M. Jiménez1, J. Roca3, E. Mor1, J.A. Moreno1
[Figure_1]
CONCLUSIONS. We did not find a correlation between plasma complement activation
product levels and ICU-AW. By including severely ill patients, all showing high complement activation, a correlation with ICU-AW might not be detectable.
REFERENCE(S). 1. Rittirsch D, Redl H, Huber-Lang M. Role of complement in multiorgan failure. Clin Dev Immunol. 2012;962927.
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INTRODUCTION. The jugular venous-to-arterial lactate difference [lactate (jv-a)] and
longitudinal change of jugular venous lactate [D(jv) lactate] are indicators of brain tissue
metabolism and perfusion. The calcium binding protein S100B has a concentrationdependent vasodilator effect on cerebral arteries (1).
OBJECTIVES. The aim of this study was to examine the associations between whole blood
lactate (jv-a), D(jv) lactate and serum S100B in patients under cervical regional anesthesia
for carotid endarterectomy.
METHODS. A total of 48 patients with different sedation protocols (25 with intravenous
propofol [TCI], 23 with per os benzodiazepine [BDZ]) were recruited into this prospective
study. All patients received cervical block prior to carotid endarterectomy. Arterial (a) and
jugular bulb (jv) blood was serially taken for lactate and S100B measurement before
regional anesthesia (baseline, T0), before release of clamp (T1) of carotid artery, after
release (T2) of clamp, at post-op. 2 h (T3) and 24 h (T4). Statistics: Mann-Whitney U test,
Spearman correlation and Chi square test were performed by using SPSS 11.5.
RESULTS. S100B was already measurable in the systemic circulation prior to surgery in
those patients (n = 10) whose lactatejug was significantly lower at T0 (p \ 0.05). There was
a significant negative correlation between the change of lactatejug (Dlactatjug T2-T0) representing the extent of anaerobic metabolism and S100Bjug at T2 indicating the reperfusion
(p \ 0.05). Neither the clamp time (22 ± 7 min), nor the severity of stenosis (84 ± 6 %)
showed any association to S100B. In the TCI group, serum S100B in the systemic circulation was significantly higher at T4 compared to the BDZ group (p \ 0.05), although
neither the incidence of previous TIA/stroke nor intraoperative hemodynamic data showed
significant difference in the two sedation group.
CONCLUSIONS. The early presence of S100B in the systemic circulation even prior to
surgery indicates small-vessel disease or blood brain barrier dysfunction beside carotid artery
stenosis in the affected patients. The inverse correlation between the reperfusion indicator
S100Bjug and Dlactatjug T2-T0 indicates the potential vasoregulator effect of S100B, thus its
vasodilator capacity may prevent from cerebral hypoperfusion. Further study should be
addressed to clarify the link between propofol sedation and change of serum S100B.
REFERENCE. Vamos Z, Cseplo P, Belak M, Ivic I, Molnar T, Koller A: The Ca2+ binding protein S100B elicits a concentration-dependent relaxation on isolated cerebral
arteries. International Neurotrauma Society (INTS 2014), Budapest, március 19-23., 2014.
Journal of Neurotrauma, in press
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THE UTILIZATION OF ELECTROENCEPHALOGRAPHY (EEG) IN THE
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J.G. Boyd1
1

Kingston General Hospital, Critical Care Medicine, Kingston, Canada
INTRODUCTION. EEG (both routine and continuous) are being used more frequently in the
intensive care unit to provide prognostic information and to assess for subclinical seizures. The
European Society of Intensive Care Medicine has recently published recommendations and
suggestions for the use of EEG monitoring in the intensive care unit (Claassen et al., 2013).
However, the implementation and adherence to these guidelines is not known.
OBJECTIVES. The present study was designed to assess the whether these guidelines and
suggestions were being followed in our intensive care unit.
METHODS. This study was a prospective single centre study performed in a 33-bed
tertiary level medical surgical intensive care unit at a large academic teaching hospital in
Ontario, Canada. At our centre, EEG monitoring (routine and continuous) is available
7 days a week, but during daytime hours only. A member of the research team screened
patients in the intensive care unit on a weekly basis. Clinical data was obtained by bedside
chart review. Each patient was assessed to determine whether they met the ESICM recommendations or suggestions for EEG monitoring. If these criteria were met, the results of
the EEG were recorded. Our University Research Ethics Board approved all procedures.
RESULTS. Over a seven week period, a total of 116 patients were screened 194 times. The
mean age was 62 years, and the majority (60 %) were male. Fifty-four percent were
mechanically ventilated. Of the 194 screenings that were performed, 12 patients met the
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Hospital Universitario Germans Trias i Pujol, Intensive Care, Barcelona, Spain, 2Hospital
Universitario Germans Trias i Pujol, Neurology, Barcelona, Spain, 3Hospital Universitario
Germans Trias i Pujol, Epidemiology, Barcelona, Spain
INTRODUCTION. Predictors of unfavorable outcome in patients with anoxic coma after
cardiopulmonary arrest (CPA) are very important for making decisions about limitation of
therapeutic efforts.
OBJECTIVES. The aim of the current study was to analyze the clinical variables and the
value of the video electroencephalogram (VEEG) early in the prognosis of patients with
anoxic coma after recovered CPA.
METHODS. Retrospective study of patients with recovered CPA admitted consecutively to
an intensive care unit. The variables within the first 48 h were: age, sex, Glasgow Coma
Scale (GSC), pupillary light reflex; other variables related to CPA (cause, duration, witnessed or not witnessed), myoclonic status and EEG patterns.
RESULTS. Fifty patients were studied. The variables associated with mortality were the
absence of pupillary light reflex (Hazard Ratio: 0.277, 95 % Confidence Interval:
0103-0741, p = 0.01), a low GSC (HR: 0.701, 95 % CI: 0542-0908, p = 0.007) and
myoclonic state (HR 0.38, 95 % CI: 0176-0854, p = 0.01) at entry in ICU. In 22 patients
the VEEG was performed. The EEG patterns did not reach statistical significance (p = ns),
although the HR was 2.6 (95 % CI: 0342-19629).
CONCLUSIONS. The absence of pupillary light reflex, a low GSC and myoclonic state are
prognostic factors in patients recovered after a CPA. The EEG patterns showed a nonsignificant trend of association with the prognosis of such patients.
REFERENCE(S). Young GB, McLachlan RS, Kreeft JH, Demelo JD. An electroencephalographic classification for coma. Can J Neurol Sci. 1997; 24: 320-5. Roest A, van Bets B,
Jorens PG, Baar I, Weyer J and Mercelis R. The prognostic value of the EEG in postanoxic
coma. Neurocritical Care. 2009; 10: 318-25.
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CHANGES IN THE LAST 11 YEARS OF THE INCIDENCE AND MECHANISM OF
CRANEOENCEPHALIC INJURY ADMITTED TO AN INTENSIVE CARE UNIT IN
SPAIN
C. Lorencio Cárdenas1, P. Pujol Valverde1, A. Taché Sala1, J. Gonzalez Londoño1,
M. Morales Pedrosa1, C. Murcia Gubianas1, A. Castanera Duro1,
M.A. Arruego Minguillón1, J.M. Sirvent Calvera1
1
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INTRODUCTION AND OBJECTIVES. In recent years there has been a decrease of cases
of Traumatic Brain Injury (TBI) admitted to our ICU. We proceeded to analyze and describe
the characteristics that caused TBI patients to be admitted in our ICU during the period
between 2003 and 2013.
METHODS. We analyzed retrospectively the TBI database of the ICU of our hospital, a 3rd
level hospital between the years 2003 to 2013. The most relevant traffic laws regarding road
safety (Law 17/2005 and 15/2007) were enforced in Spain during the period of 2006 and
2007. We split the data that was obtained during this period into two parts; the first one
included the period from 2003 to 2007 and it was compared with the second part (that
included since 2008 to 2013). We proceeded to describe the demographic, clinical and
injury mechanisms between populations during both periods. RESULTS. Since the
beginning of 2003 until the end of 2013, a total of 602 patients with TBI were admitted in
our ICU. 76.6 % (431) were male, with an average GCS of 8.2 (± 3.6) and a mean age of
42.3 (± 20.2) years. During the first period (2003-2007): A total of 380 TBI cases (63.12 %)
were admitted. 198 (52.1 %) were secondary to traffic accidents and 56 (15.3 %) to accidental falls. 196 (51.6 %) were severe TBI (initial GCS B 8). 18.8 % (71) died. 290
(76.3 %) were men, with mean age of 40.3 (± 19.7). During the second period (2008-2013):
After traffic laws described above were enforced, 222 TBI were admitted (36.8 %). 77 were
secondary to traffic accidents (37.2 %), remaining this as the leading cause of TBI admitted
to our ICU. The second most common injury mechanism was the accidental fall (27.05 %).
67.9 % (150) were severe TBI (initial GCS B 8). Overall mortality during this period was
13.2 % (38). 165 (77 %) were men, with mean age of 45.75 (± 20.4).
CONCLUSIONS. The number of TBI admitted to our ICU secondary to traffic accidents
has declined over the past 6 years, probably related to the introduction in 2006 and 2007 of a
more severe traffic law regarding road safety. However, TBI remains the leading cause of
admission to our ICU, although less frequent compared to the second cause (accidental
drops). Despite the decrease in the total number of patients with TBI, we experienced an
increase in the number of patients with severe trauma, but no statistically significant difference in mortality (p = 0.7).
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THE INCIDENCE OF NEUROLOGICAL EVENTS DURING PREGNANCY
REQUIRING NEUROINTENSIVE CARE IN THE EAST OF ENGLAND: OUR
EXPERIENCE
C. Robba1, M.S. Sekhon1, J. Outtrim1, A. Bertuccio2, B. Matta1
Addenbrookes Hospital, NCCU, Cambridge, United Kingdom, 2Alessandria Hospital,
Neurosurgery, Alessandria, Italy
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INTRODUCTION. Neurocritical care diseases such as cerebrovascular events, eclampsia,
preeclampsia, neuropathy, myopathy and intracranial hemorrhage can complicate pregnancy. Due to the complexities of neurocritical care illness with concomitant pregnancy,
little is known regarding the incidence, presentations, diagnosis, optimal management
strategies and outcomes in these patients.
OBJECTIVE. We describe a consecutive case series of pregnant patients whom presented
to our neurocritical care unit and discuss the presentations, diagnoses as well as management
of neurocritical care diseases in pregnancy.
METHODS. We described 38 women neurocritically ill pregnant patients aged 17 to 39 years
admitted to our unit at Addenbrookes Hospital, Cambridge, from 2009 to 2014. Nine were
excluded because the admission diagnosis was not primarily neurological in origin. Of the 29
patients included, we recorded baseline demographics, symptoms of presentation, state of
pregnancy, management, treatment and outcomes (GOS and mortality at discharge).
RESULTS. Loss of consciousness, seizure and headache were the most common presenting
symptoms. More than half of cases occurred in the third trimester of pregnancy or peripartum. Of the 29 patients admitted, 17(58.6 %) patients had vascular intracranial events
(stroke, hemorrhage, aneurysmal disease). Of these, 14 (48.3 %) patients had an intracranial
hemorrhage (5 non traumatic subarachnoid hemorrhage, 9 intracranial hemorrhage), and 3
(10,3 %) were associated with cerebral venous sinus thrombosis. Four patients were
admitted secondary to trauma (13,8 %), and only 3 (10.3 %) patients were admitted for
eclampsia. Other causes (meningitis, brain tumors, respiratory failure,) were less common. 3
of the 29 (10.3 %) patients included died. Of the 26 patients who survived (89,7 %), 24 were
neurologically improved at the discharge, and 2 had no neurological deficits.
DISCUSSION. Neurological disorders during pregnancy result from a wide range of etiologies, and the management can be challenging. The management (surgical, medical or
supportive) should be evaluated according to the state of pregnancy, general conditions and
risk factors for the patient and for the child and after a multidisciplinary assessment that
should involve neurologists, neurosurgeons, obstetrics and intensivists.
REFERENCES. Hannaford PC, Croft PR, Kay CR. Oral contraception and stroke: evidence from the Royal College of General Practitio- ners’ Oral Contraception Study. Stroke
1994;25:935-942. Haemorrhagic stroke, overall stroke risk, and combined oral contraceptives: results of an international, multicentre, case-control study: WHO Collaborative Study
of Cardio- vascular Disease and Steroid Hormone Contraception. Lancet 1996;348:505-510.
Schwartz SM, Siscovick DS, Longstreth WT Jr, et al. Use of low-dose oral contraceptives
and stroke in young women. Ann Intern Med 1997;127:596-603.
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CEREBRAL OXIMETRY ASSESSED BY NEAR-INFRARED SPECTROMETRY
DURING PREECLAMPSIA: AN OBSERVATIONAL STUDY. A PRELIMINARY
STUDY OF THE IMPACT OF MAGNESIUM SULFATE ADMINISTRATION
P. Guerci1, F. Vial2, N.-E. Baka2, H. Bouaziz3, M.-R. Losser1
1

CHU de Nancy, Anesthesiology and Critical Care Medicine, Vandoeuvre-Les-Nancy,
France, 2Maternité Regionale Universitaire de Nancy, Anesthesiology and Obstetric Critical
Care Unit, Nancy, France, 3CHU de Nancy, Anesthesiology and Critical Care Medicine,
Nancy, France
INTRODUCTION. Preeclampsia is a multisystem disorder that may result in substantial
maternal complications, and neonatal morbidity and mortality.1 Neurologic symptoms are
often associated with severe forms of preeclampsia (SP) and may ultimately progress to
eclampsia. It is well established that these signs are related to posterior reversible
encephalopathy syndrome (PRES-like),2 and more rarely to reversible cerebral vasoconstriction syndrome. We hypothesized that vasogenic edema leading to neurologic signs may
alter cerebral microcirculation with subsequent decreased cerebral oxygenation.
OBJECTIVES. To determine the regional cerebral oxygen saturation of hemoglobin
(rcSO2) in SP parturients exhibiting neurologic symptoms compared to healthy pregnant
women (control) and to describe the effects of MgSO4infusion on rcSO2, cerebral and
systemic hemodynamic variables.
METHODS. Prospective observational study at an obstetric critical care unit in a universityaffiliated hospital. In 20 SP parturients presenting with neurologic signs before any administration of MgSO4, we measured rcSO2 using near-infrared spectroscopy (NIRS), blood flow
velocities of the middle cerebral artery (MCA) and cardiac output at baseline, 5 min, 1 h
(H + 1) and 6 h (H + 6) after the MgSO4 bolus (4 g), followed by continuous MgSO4 infusion
(1 g/H). These measurements were also obtained in 20 control parturients at baseline and H + 6.
RESULTS. Baseline rcSO2 was significantly lower in the SP group: 61 % [56-69] versus
66 % [63-71] (p = 0.037). At inclusion, blood pressure was significantly higher in the SP
group compared with the control group, while cardiac output and transcranial Doppler
readings were similar. Five minutes after the MgSO4 bolus infusion, a median increase of
8.6 % [3.2-18.1] in rcSO2 was observed (p = 0.007), reaching values of the control group
that were maintained up to H + 6 (figure 1).

Blood pressure and systolic velocities of the MCA significantly decreased (p \ 0.01) after
the MgSO4 bolus, whereas cardiac output did not change. The percentage increase in rcSO2
was negatively correlated to the mean blood pressure (r2 = 0.60, p \ 0.0001) (figure 2).

[Figure 2]
CONCLUSIONS. Cerebral oxygenation impairment can be detected by NIRS monitoring
in SP parturients. These results suggested the presence of disorders in cerebral microcirculation and/or changes in cerebral oxygenation. MgSO4 infusion in SP patients restored
rcSO2 to control levels with no systemic side effects. Further studies are needed to confirm
the usefulness of NIRS monitoring in SP patients and to assess the effects of other antihypertensive therapies on rcSO2.
REFERENCE(S). 1. Lancet 2010; 376:631-644 2. Am J Obstet Gynecol 2013; 208:468
e461-466
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DUPLEX ULTRASOUND SCREENING FOR LOWER EXTREMITY DEEP
VENOUS THROMBOSIS IN CRITICALLY ILL NEUROSURGICAL PATIENTS
A. Mukhtar1, M. Elsayed1, H. Azzizi1, R. Mahrous1, A. Gado1, A. Hassanin1, T. Ali1,
N. Salama1, N. Yasser1, G. Sayed1
1
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INTRODUCTION. Lower extremity deep venous thrombosis (LEDVT) is common in
critically ill patients, its risk is increased in neurosurgical & traumatic brain injury (TBI)
patients independent of pharmacologic thromboembolism prophylaxis (PTP)0.1 Many cases
of LEDVT are asymptomatic, only detected by duplex ultrasound screening (DUS) 2, yet the
American college of chest physicians guidelines recommend against routine DUS for
LEDVT in critically ill patients 3. In neurosurgical critically ill patients, DUS was found
beneficial in detecting LEDVT 4, still with no recommendations for its routine use.
OBJECTIVE. To detect the possible value of routine DUS in early detection of LEDVT in
critically ill neurosurgical patients.
METHODS. Patients with severe head injury &/or acute cerebral hemorrhage, with
Glasgow coma scale(GCS) B 8 & who spent [ 48 h in the ICU with delayed PTP without
documented LEDVT signs were included. Weekly DUS was performed for 5 months at two
sites; the common femoral vein including sapheno-femoral junction & the popliteal vein.
Demographic data, severity scoring data, timing of PTP, dehydrating measures, mechanical
ventilation, GCS, spinal cord injury, sepsis, vasopressors & surgical procedures were also
recorded.
RESULTS. Thirty three cases were examined; TBI were 17(54.8 %) cases while acute
cerebral hemorrhage cases were14(45.2 %). DUS reported 11(33 %) LEDVT cases. TBI
cases had lower incidence of LEDVT than acute cerebral hemorrhage cases (3(17.6 %)
versus 8(57.1 %) cases respectively, P = 0.028). Nine cases (82 %) of LEDVT were
diagnosed in the first week of admission. Delayed PTP patients had higher incidence of
LEDVT than those with early prophylaxis (5(62 %) versus 4(19 %) cases respectively,
P = 0.024).
CONCLUSION. Routine DUS improved early detection of LEDVT in critically ill neurosurgical patients with delayed pharmacologic thromboembolism prophylaxis especially in
the first week of ICU admission.
REFERENCE(S). 1- Reiff DA, Haricharan RN, Bullington NM, Griffin RL, McGwin G
Jr,Rue LW3rd. Traumatic brain injury is associated with the development of deep vein
thrombosis independent of pharmacological prophylaxis. J Trauma. 2009 May;66(5):143640. 2-Meythaler JM, DeVivo MJ, Hayne JB. Cost-effectiveness of routine screening for
proximal deep venous thrombosis in acquired brain injury patients admitted to rehabilitation. Arch Phys Med Rehab1996;77:1-5. 3-Guyatt GH, Akl EA, Crowther M, Gutterman
DD, Schuünemann HJ; American college of chest physicians. Executive summary: Antithrombotic therapy and prevention of thrombosis, 9th ed: American college of chest
physicians evidence based clinical practice guidelines. Chest. 2012 Feb; 141(2 Suppl): 7S47S. 4-Henwood PC, Kennedy TM, Thomson L, Galanis T, Tzanis GL, Merli GJ, Kraft
WK. The incidence of deep vein thrombosis detected by routine surveillance ultrasound in
neurosurgery patients receiving dual modality prophylaxis. J Thromb Thrombolysis. 2011
Aug;32(2):209-14.
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SCALE FOR EVALUATION OF BRAIN-STEM LESIONS IN PATIENTS WITH
EXTRA MEDULLAR FOSSA-POSTERIOR TUMORS
V. Podlepich1, E. Sokolova1, E. Aleksandrova1, A. Goriachev1, A. Chumaev1, A. Polupan1,
K. Lapteva2, I. Matskovsky1
[Figure 1]
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INTRODUCTION. The delay with protection of upper airways and beginning of
mechanical ventilation leads to aspiration pneumonia and secondary brain ischemia. The
better prognostic scales can help to prevent complications.
OBJECTIVE. Scoring and diversification of brain-stem lesions in patients with extra
medullar fossa-posterior tumors in peri-operative period.
METHODS. We invented the scale of brain-stem function on the base of evaluation 11
cranial nerves and level of conciseness. Each function is scored from 0 to 3 (4 levels: 0, 1, 2,
3). Higher score-worse function. After clinical scoring of the signs of examination we used
two protocols of evaluation of results. The first is the total number; the second gives the
numbers for six positions: conciseness, midbrain, pons, medulla, motor pathway, sensor
pathway.
RESULTS. 43 patients operated extra medullar fossa-posterior tumors were included in the
study. All were examined before and next day after operation. 39 patients had score 19 or
less before and after operation and good recovery but 8 needed tube feeding because of
neurogenic swallowing disorders. Maximal augmentation of score in this group was 19. 3
patients were in severe condition had total scores: 20, 33, 43. All were tracheostomiesed and
mechanically ventilated for 3, 7, 14 days. The score make possible to discriminate the level
of lesion. All these patients had biggest score bulbar lesion: 8, 9, 11 in the group. All the
other patients never exceed score 5 of medulla level.
CONCLUSIONS. In the group of operated extra medullar fossa-posterior tumors patients
with the total score C 20 and bulbar lesion score C 8 the need for airway protection and/or
mechanical ventilation observed. The future studies to be continued. We are planning
augmentation of the group to 200 patients and evaluate correlation of the scores with the
other scales and neuro-visualization and electrophysiology data.
REFERENCE(S). 1. He YZ1, Wang ZP, Wang J. Value of Glasgow-Pittsburgh Coma
Scale scoring in childhood coma. Chinese journal of contemporary pediatrics. 2008
Oct;10(5):614-6. 2. Goryachev A.S., Savin I.A., Putsillo M.V., Bragina N.N., Sokolova
E.Yu., Shchepetkov A.N., Fokin M.S., Kroptova M.V. Scale evaluation and therapeutic
strategy in violation of swallowing in patients with damage to the brain stem. Voprosy
neyrokhirurgii §4 2006 str. 24-28.

63 % was male, mean age was 64 ± 16 years, Apache IV was 71 ± 30. 83 % was
mechanically ventilated, 39 % had inotropes and 31 % had both. There was no association
between known risk factors and TD or thiamine level. Neither alcohol-use, nor CDT was
correlated to thiamine level. In patients who develop delirium, thiamine is higher than in
non-delirious patients (214 ± 37 vs. 198 ± 49 nmol/L, ns).
CONCLUSIONS. The prevalence of TD was lower than reported in literature. We found no
correlation between thiamine deficiency and cognitive impairment and delirium.
REFERENCES. 1. Manzanares W, Hardy G. Thiamine supplementation in the critically ill.
Curr Opin Clin Nutr Metab Care. 2011 Nov;14(6):610-7. 2. Zenuk C, Healey J, Donnelly J,
Vaillancourt R, Almalki Y, Smith S. Thiamine deficiency in congestive heart failure patients
receiving long term furosemide therapy. Can J Clin Pharmacol 2003 Winter;10(4):184-188.
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INTRODUCTION. The incidence of status epilepticus in intensive care units (ICU) is
variable (10-60 per 100.000 person years). There are different clinical and etiological forms.
Its Management had been updated in several recommendations. The last French expert
recommendations were published in 2009. In a new intensive care unit in Zaghouan in
Tunisia, we do not have precise data about patients managed in our unit for status epilepticus. That is why we decided to perform an epidemiologic study about this emergency.
OBJECTIVE. The main objective of our study was to describe the epidemiology, the
etiology, the clinical features and the outcome of patients admitted in our ICU in Zaghouan
for status epilepticus.
METHODS. Single-center retrospective study that included all patients admitted in
intensive care unit for status epilepticus. We collected data from the opening of the unit in
January 2011 to the 30th of November 2013.
RESULTS. 26 patients were enrolled in the study. The average age was 31 ± 11 years with
extremes of 15 and 65 years. There was a male predominance (n = 19, 73 %). All patients
came to the emergency department by non-medical transportation. It is in most cases a status
epilepticus complicating known epilepsy (n = 17,68 %). An inaugural status epilepticus
was diagnosed in the other patients (n = 9,34 %): hypoglycemia (n = 2), head trauma
(n = 5), stroke (n = 3) and meningoencephalitis (n = 1). Generalized tonic–clonic seizures
(GTCS) was the main clinical form observed in our patients (n = 24,92 %). We did not
need electroencephalogram.
All our patients received an active treatment of neuroprotection against brain aggression
factors. 17 patients (65 %) required intubation and mechanical ventilation. The main antiepileptic drug used were diazepam (n = 18,69 %) and phenobarbital (n = 25,96 %). Six
patients died (23 %). The average length of ICU stay was 5 ± 2 days.
CONCLUSION. Status epilepticus still a medical emergency associated with a high
morbidity and mortality. The characteristics of patients enrolled in our study are similar to
published series. Our results suggest that the outcome of status epilepticus still poor despite
all the progress made in its management. Multidisciplinary care and improving treatment
approaches are required to improve its outcome.
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PREVALENCE OF THIAMINE DEFICIENCY IN ICU PATIENTS
J. van Rosmalen1, D. Ramnarain1, A. van Olffen1
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INTRODUCTION. Critically ill patients often develop cognitive impairment and delirium
during treatment in the ICU stay. Thiamine deficiency is one recognized factor attributing to
serious illness. In literature reported prevalence varies from 8 % to 37 %0.1 Even as high as
98 % in certain groups.2 We investigated the prevalence of thiamine deficiency (vitamin B1)
in our neuro-intensive care at admission.
METHODS. Prospective, single center observational study.
Setting A mixed level-3 intensive care unit with 32 beds of a large teaching hospital in the
Netherlands with a focus on neurosurgery and trauma.
Population 82 Adult critically ill patients, admitted between June and December 2013.
Inclusion criteria Age over sixteen years, ICU patients with indication for mechanical
ventilation (both invasive and non-invasive) and/or inotropic/vasopressive drugs.
Exclusion criteria Alcohol abuse (men [ 21, women [ 15 standard drinks per week), poor
prognosis, hospitalization for intoxication, admission after elective surgery, thiamine suppletion in the three weeks preceding admission.
Measurements Total Thiamine was measured with HPLC within for hours after admission at
ICU. Also Carbohydrate Deficient Transferrin (CDT) was measured as a proxy for alcoholuse. Information about alcohol use and other known risk factors for thiamine deficiency was
collected: use of diuretics, anti-diabetics, fentytoin, GI-surgery, heart failure, lactate-level,
CRP-level, cachexia an dialysis.
RESULTS. The prevalence of thiamine deficiency in this cohort of Dutch critically ill
patients was 2.4 % (2/82) at admission. Mean thiamine level was 202 ± 47 nmol/L (fig. 1).

[Thiamine level in ICU patients at admission]
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INTRODUCTION. There is conflicting evidence regarding the impact of obesity in
patients admitted to the ICU. While some studies suggest it adversely impacts outcome
others suggest it is protective. Data is lacking on the impact of obesity in patients admitted
to the Neurosciences ICU (NSICU). We sought to determine the impact of obesity among
this patient population.
OBJECTIVES. Clinical data that looks at the affect of obesity on outcomes in the NSICU.
We looked at multiple variables including length of stay, need for procedures (tracheostomy, PEG, Central Line), Deep Vein Thrombosis, and ventilator days.
METHODS. A prospective observational study performed at an academic NSICU. Using a
standardized data collection form we obtained the following variables: basic demographics,
past medical history, admission diagnosis, body mass index (BMI), in-hospital complications, length of stay, need for ICU procedures (tracheostomy and percutaneous gastrostomy
tubes), length of stay, and mortality. We then correlated the presence of obesity (BMI [ 30)
with each variable mentioned above. A sample size of 105 patients was estimated based on
an expected 12 % incidence of complications among non-exposed (non-obese) patients
(confidence level, 0.95, power 80 %). Fischers exact test was used to compare categorical
variables and t-test used to compare continuous variables.
CONCLUSIONS. Obesity appears to be a common factor among patients admitted to the
NSICU. Obesity is associated with diabetes, hyperlipidemia and younger age but our study
does not suggest that obesity affects ICU outcome.
REFERENCE(S). 1. Kiraly L, Hurt R, Van Way III, CW. The outcomes of obese patients
in critical care. Journal of Parental and Enteral Nutrition. 2011; 35(1): 29S-35S 2. El-Solh
A, Sikka P, Bozkanat E, Jaafar W, Davies J. Morbid obesity in the medical ICU. CHEST.
2001; 120 (6): 1989-19973. 3. Akinnusi M, Pineda L, Solh A. Effect of obesity on intensive
care morbidity and mortality:A meta-analysis. Crit Care Med. 2008; 36(1): 151-158. 4.
Bercault N, Boulain T, Kuteifan K, Wolf M, Runge I, Fluery J-C. Obesity-related excess
mortality rate in an adult intensive care unit: A risk-adjusted matched cohort study. Crit
Care Med. 2004; 32(4): 998-1003. 5. Mclave S, Kushner R, Van Way III C, Cave M, et al.
Nutrition therapy of the severely obese, critically ill patient: summation of conclusions and
recommendations. Journal of Parental and Enteral Nutrition. 2011; 35(1): 88S-96S. 6. Hurt
R, Frazier T, McClave S, Kaplan L. Obesity epidemic: Overview, Pathophysiology, and the
intensive care unit conundrum. Journal of Parental and Enteral Nutrition. 2011; 35(1): 4S13S.7. 7. Honiden S, McArdle J. Obesity in the intensive care unit. Clin Chest Med. 2009;
30: 581-599.
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THE PLASMA AND SUBCUTANEOUS TISSUE PHARMACOKINETICS
OF CEFAZOLIN IN POST-TRAUMA CRITICALLY ILL PATIENTS
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INTRODUCTION. Patients admitted to the intensive care unit (ICU) post-trauma can
develop profound pathophysiological changes that may alter antibiotic pharmacokinetics.
Inadequate target site penetration of antibiotics may account for the high rates of therapeutic
failure and mortality in patients with severe infections and has been described in patients
with sepsis and septic shock previously.
OBJECTIVES. The present study aimed to describe the plasma and tissue pharmacokinetics of cefazolin administered to critically ill patients post-trauma for prophylaxis of soft
tissue infection.
METHODS. This study was an open-labeled pharmacokinetic study at a tertiary referral
ICU. All patients received a standard cefazolin dose of 1 g IV 8-hourly. Serial plasma
concentrations of cefazolin were collected at pre-specified time intervals. Serial ISF concentrations were determined via a subcutaneously inserted microdialysis catheter. All
pharmacokinetic samples were measured using a validated liquid chromatography tandem
mass spectrometry assay was used to measure the total and unbound concentrations.
Pharmacokinetic parameter estimates were determined using non-compartmental methods.
Data are reported as mean (SD).
RESULTS. Thirty critically ill patients were included in the study. The characteristics of
the included patients were as follows, age 37.0 (14.1) years, Weight 86.8 (22.7) kg,
APACHE II score 16.2 (7.4), SOFA score 3.6 (1.8) 8-hour measured creatinine clearance
168 (90) ml/min and cardiac output 8.8 (2.6) L/min. Twenty-seven patients (90 %) were
mechanically ventilated and 12 (40 %) were receiving vasopressor therapy. Unbound
plasma and ISF concentrations were frequently below the susceptibility breakpoint for
pathogens commonly causative of skin and soft tissue infections (2 mg/L). In this patient
cohort, the total and unbound plasma and unbound ISF cefazolin areas under the concentration time curve (AUC) were 184.8 (51.3) mg.h/L, 46.2 (12.8) mg.h/L and 33.0 (34.4)
mg.h/L respectively. The mean percentage of unbound cefazolin penetration into the ISF
was 57 %. The clearance of cefazolin (total concentration) was 5.1 (1.8) L/h, elimination
rate constant 0.34 (0.09) h-1 and volume of distribution 15.3 (5.5) L. Comparative data from
non-critically ill patients suggests that patients in the ICU post-trauma develop an altered
volume of distribution (increased by * 50 %) and clearance (increased by 60 %).
CONCLUSIONS. Standard doses of cefazolin in critically ill patients admitted post trauma
appear inadequate. These patients appear to develop altered pharmacokinetics which leads
to impaired antibiotic penetration into ISF. This may put the patient at risk of therapeutic
failure. New dosing approaches may be required to optimize use cefazolin in these patients.
GRANT ACKNOWLEDGMENT. Australian NHMRC Project Grant 519702.

OBJECTIVES. To evaluate the efficacy and safety of daptomycin for the treatment of
infections caused by gram-positive organisms in the Intensive Care Unit (ICU) using a PK/
PD analysis and Monte Carlo simulation (MCS).
METHODS. ICU 17-bed tertiary hospital. 350-850 mg of daptomycin was administrated
depending on the weight and type of infection. 5 or 6 each patient blood samples were taken
by the following times: predose, 0.5, 4-8, 10-14, 24 and 48 h. Concentrations of the daptomycin were determined by HPLC–UV (validated technique). Demographic and laboratory
data were collected. The PK study was performed using the WinNonlin program. The
calculation of the probability of successful treatment (PST) for different minimum inhibitory concentrations (MIC), defined as the probability that the ratio area under the curve
(AUC)/MIC is [ 666 was performed. Subsequently, a population model using the NONMEN 7.2 program was developed. Once the model was evaluated, simulations were
performed (by MCS) with different doses (6, 8 and 10 mg/kg) to determine the PST for
different MICs and the risk of toxicity (RT), defined as Cmin [ 24.3 mg/dL. Quantitative
variables are expressed as mean and standard deviation (SD). Qualitative variables are
expressed as percentages. The significance level of a was 0.05.
RESULTS. 10 patients (70 % male) were included. The mean age was 67 years (SD 10.8),
with an average weight of 80 kg (SD 16.5) and creatinine clearance (CrCl) of 61 ml/min
(SD 33.8). 50 % of patients had renal dysfunction (CLcr \ 60 mL/min). The mean dose was
5.7 mg/kg (SD 0.7). The PK parameters were: mean plasma clearance of 0.8 L/h (SD 2.4),
volume of distribution of 8.6 L (SD 2.4), elimination half-life of 9.02 h (SD 5 6) and AUC
of 676.1 mg * h/L (SD 274.3). The PST was 90, 40 and 0 % for organisms with MICs of
0.5, 1 and C 2, respectively. A statistically significant association between the presence of
renal dysfunction and PST (p = 0.048) was observed in these patients, explained by the
increase of the AUC. The PST with simulated doses of 6, 8 and 10 mg/kg was 90, 100 and
100 % for MIC of 0,5; 70, 80 and 90 % for MIC of 1 and 0 % for MIC C 2 at any dose. The
RT was not increased to any of the simulated dose.
CONCLUSIONS. In our series, daptomycin used doses ensure adequate plasma concentrations against microorganisms with MICs B 0.5 mg/L. For microorganisms with higher
MICs this issue is not assured, especially in patients with normal renal function. Simulation
with higher doses increases the PST for microorganisms with MIC of 1 mg/L, without
higher RT. No dose would be appropriate to treat microorganisms with MIC C 2.
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RECOMMENDED PIPERACILLIN-TAZOBACTAM DOSING IN CRITICALLY
ILL PATIENTS REQUIRING CONTINUOUS VENO-VENOUS
HEMOFILTRATION ENHANCES GRAM-NEGATIVE COLONIZATION AND
INFECTION AND MAY INDUCE RESISTANCE
L. Remels1, M. Diltoer1, P.M. Honoré1, R. Jacobs1, E. De Waele1, V. Van Gorp1,
D.N. Nguyen1, J. De Regt1, J. Troubleyn1, H. Spapen1
1

University Hospital UZ Brussel, Intensive Care, Brussels, Belgium
INTRODUCTION. Piperacillin-tazobactam (PTZ) is a frequently used broad-spectrum blactam antibiotic in ICU patients. Pharmacological evidence shows that the currently recommended PTZ dose is often insufficient to maintain therapeutic serum concentrations in
patients undergoing continuous renal replacement therapy (CRRT) (1). Such underdosing is
unwarranted since it may lead to treatment failure and selection of resistant pathogens.
OBJECTIVES. We investigated whether treatment with PTZ in patients under continuous
veno-venous hemofiltration (CVVH) resulted in (a) more frequent colonization/infection
with Gram-negative (GN) micro-organisms and (b) selection of more resistant GN
pathogens.
METHODS. Fifty patients treated with high-dose PTZ (4.0 g/0.5 g qid), 25 receiving
CVVH and 25 controls, were consecutively studied. CVVH was delivered at a dose of
35 mL/kg/h using an AN69ST membrane. GN bacterial colonization/infection was defined
as microbiological proof of GN micro-organisms in representative blood, respiratory,
abdominal, or urinary cultures. GN organisms considered to be resistant were PTZ-resistant
strains, ESBL-developing bacteria, and opportunistic multi-drug resistant micro-organisms
such as S. maltophilia and A. baumanii, occurring during or within 72 h after discontinuation of PTZ treatment. Mann-Whitney U and Fisher Exact test were used for statistical
comparison between groups.
RESULTS. Patients requiring CVVH were older (69 ± 12 vs. 62 ± 14; p = 0.1), more
severely ill (APACHE II 25 ± 9 vs. 17 ± 7; p = 0.005) and were treated longer with PTZ
(9.9 ± 3.3 vs. 8.8 ± 2.2 days; p = 0.1). PTZ was administered during 168 of 247 (68 %)
CVVH days. More CVVH patients developed GN bacterial colonization/infection (19 vs. 6;
p = 0.004). Compared to controls, CVVH patients displayed an almost threefold increase in
the total number of cultured GN bacteria and a trend towards developing more resistant
pathogens (19/44 vs. 6/16; p = 0.2). PTZ treatment duration was longer in those CVVH
patients in whom resistance developed (8 ± 3 vs. 5 ± 2 days; p = 0.01).
CONCLUSIONS. Treatment with a ‘‘classic’’ PTZ dose during CVVH causes more GN
bacterial colonization/infection and may induce more resistant GN strains. These microbiological findings suggest inadequate PTZ treatment during CRRT and support investigating
the use of higher doses or continuous infusion of PTZ in this condition.
REFERENCE. (1) Seyler L, Cotton F, Taccone FS, De Backer D, Macours P, Vincent JL,
Jacobs F. Recommended b-lactam regimens are inadequate in septic patients treated with
continuous renal replacement therapy. Crit Care. 2011;15(3):R137
GRANT ACKNOWLEDGMENT. None.
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INTRODUCTION. Combination of Ertapenem and Meropenem or Doripenem has been
proposed as rescue therapy in patients affected by Carbapenemase Producing Klebsiella
Pneumoniae (CPKP) infections.
OBJECTIVES. Investigate the clinical outcome and the epidemiological profile of critically ill patients who received a double-carbapenem regimen (DCR) to treat severe invasive
CPKP infections (IIs).
METHODS. All patients with severe CPKP IIs treated with a DCR, admitted to the 20/14
beds mixed medical/surgical Intensive Care Units (ICU) of two Italian hospitals between
January 2013 and December 2013, were retrospectively evaluated. A minimum 48 h
treatment duration was required. Data were obtained by electronical medical records and
microbiological laboratory responses.
RESULTS. During the 12 months study period 20 patients were treated with a DCR (ertapenem + meropenem): in all but one case (i.e. Pseudomonas aeruginosa),CR Klebsiella
pneumoniae was isolated. Mean ± SD age, SAPS II score, SOFA score were 52 ± 17,
47.4 ± 18 and 8 ± 3, respectively. Mean ICU length of stay and duration of mechanical
ventilation prior of infection were 15 ± 12 and 7 ± 5, respectively. Seventeen patients(pts)
were affected by bacteriaemia: 8 cases were secondary to other sources(intra-abdominal
foci, surgical site infections and nosocomial pneumonia), 6 were central venous catheter
associated and 3 had unknown origin. Three pts were affected by ventilator-associated
pneumonia. Median [IQR] duration of DCR was 13.5 days [10-34]; dosage regimens ranged
between 3 g/day and 6 g/day for Meropenem and 0.5 g/day and 2 g/day for Ertapenem,
according to renal function; mean ± SD delay of DCR initiation resembled time to obtain
preliminary microbiological laboratory results (50 ± 2 h). Ten out of 20 pts received
additionally active antibiotics (colistin/gentamycin/amikacin) with a mean ± SD delay of
9 ± 5 h. Clinical cure was obtained in 60 % of cases (microbiologically eradication rate
50 %) and 9 patients died before hospital discharge. No DCR was interrupted because of
potentially attributable severe adverse events
CONCLUSIONS. The prolonged use of a DCR for the treatment of severe IIs due to CRKP
was well tolerated and associated with similar clinical response and survival rates observed
with ‘‘in vitro’’ full active antibiotic regimens. A larger well-matched case-control study
might be the first step to identify whether the theoretically benefit of this new strategy is
worthy to be tested in a prospective randomized clinical trial.
REFERENCE. Giamarellou H, Galani L, Baziaka F, Karaiskos I. Effectiveness of a
doublecarbapenem regimen for infections in humans due to carbapenemase-producing
pandrug-resistant Klebsiella pneumoniae. Antimicrob Agents Chemother. 2013
May;57(5):2388-90.
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OPTIMIZING THE DOSING REGIMEN OF DAPTOMYCIN IN CRITICALLY ILL
PATIENTS USING A PK/PD ANALYSIS AND MONTE CARLO SIMULATION
H. Barrasa González1, A. Martı́n López1, A. Isla Ruiz2, A. Soraluce Olañeta2, E. Ası́n
Prieto2, A. Rodrı́guez Gascón2, A. Canut Blasco1, S. Castaño Ávila1, G. Balziskueta Florez1,
B. Fernández Miret1, F. Fonseca San Miguel1, J. Maynar Moliner1
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INTRODUCTION. Pharmacokinetic (PK) of drugs in critically ill patients could vary from
the general population. The pharmacokinetic/pharmacodynamic analysis (PK/PD) is a
useful tool to optimize dosing regimens of antibiotic therapy.

FACTORS INFLUENCING ANTIBIOTIC DE-ESCALATION IN
POSTOPERATIVE PERITONITIS
P. Montravers1, P. Augustin1, M. Desmard1, J. Guglielminotti1
1

CHU Bichat-Claude Bernard-Paris Diderot, Anaesthesiology and Critical Care Medicine,
Paris, France
INTRODUCTION. Antibiotic therapy (AB) de-escalation (DE) is highly recommended to
shorten AB exposure and reduce selection pressure.
OBJECTIVES. In a cohort of ICU patients with postoperative peritonitis (POP), we analyzed the variables that influence DE.
METHODS. Between 1999 and 2011, all consecutive ICU cases of POP were included in a
data base. We collected the following parameters: demography, underlying disease, severity
at the time of diagnosis, characteristics of surgery, microbiologic data (identification,
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susceptibility testing, presence of non-fermenting (NF) Gram negative (GN) bacilli, multidrug resistant strains (MDR)). Changes in empiric AB were splited into two categories :
DE or non-DE (unchanged or enlarged definitive AB). Factors associated to non-DE were
analyzed in monovariate and logistic regression analyses. Results are presented in
mean ± DS and proportions.
RESULTS. Overall, 206 POP (117 men, 61 ± 17 year old, 30 % of fatal underlying
disease, SAPS II 45 ± 14, SOFA 7 ± 3) were analyzed. Polymicrobial infection
was observed in 173 (84 %) cases, and MDR strains in 72 (35 %) cases (43 GN
and 54 Gram positive cocci). Empiric AB was a monotherapy in 45 (22 %), two
drugs in 74 (36 %), three drugs or more in 87 (42 %) cases. The main AB drugs
were piperacillin/tazobactam (n = 127;62 %), aminoglycosides (92;44 %), vancomycine (80;39 %), antifungal agents (69;33 %), imipenem (50;24 %). AB
adequacy was achieved in 137 (66 %) cases. Changes of empiric AB were made in
178 (86 %) cases, including DE in 117 (77 %) while non-DE occured in 89 (43 %)
cases. The main changes were interruption of piperacillin/tazobactam (78;38 %),
imipenem (31;15 %), aminoglycosides (75;36 %), vancomycin (52;25 %) and antifungal agents (26;13 %). In monovariate analysis, five factors were significantly
associated with non-DE (table). In multivariate analysis, MDR strains (OR:3.59; CI
95 %[1.75-9.21], p = 0.001), NF GN bacilli (3.23; [1.17-9.46], p = 0.02) and
empiric monotherapy (2.12; [1.26-8.01], p = 0.01) were associated with non-DE,
while empiric vancomycin (OR:0.35; [0.15-0.81], p = 0.01) and adequate empiric
AB; (0.13 [0.06-0.27], p \ 0.001) were associated with DE.
DE
(n = 117)

non-DE
(n = 89)

p

Odds-ration
[CI 95 %]

MDR strains

23(20)

50(56)

\0.0001

5.23 [2.85-9.87]

Empiric monotherapy

14(12)

31(35)

0.0001

3.93 [1.96-8.91]

NF GN bacilli

9(8)

21(24)

0.002

3.70 [1.64-8.96]

Empiric vancomycin

59(50)

21(24)

\0.0001

0.30 [0.16-0.55]

Adequate empiric AB

104(89)

33(37)

\0.0001

0.07 [0.03-0.14]

[Factors of non-DE in monovariate analysis]
CONCLUSIONS. Similarly to what is reported in ventilator-associated pneumonia, the
factors influencing DE are mainly linked to difficult-to-treat organisms such as MDR and
NF GN bacilli. Empiric vancomycin therapy can be frequently stopped.
REFERENCE. Rello J et al. Crit Care Med 2004;32:2183-90

0703
EFFICACY OF ANTIBIOTIC EDUCATION ON ANTIBIOTIC USAGE AND
RESISTANT PATTERN IN ALEXANDRIA UNIVERSITY HOSPITALS IN EGYPT
1

2

3

EVALUATION OF TEMOCILLIN FOR TREATMENT OF NOSOCOMIAL
INFECTIONS
N. Layios1, M. Ciutea1, M. Nys1, P. Damas1
1

CHU of Liege, Department of General Intensive Care, Liege, Belgium
INTRODUCTION. Temocillin is a semisynthetic betalactam that is highly stable to
betalactamases and active against most enterobacteriacae. Despite its interesting spectrum in
the context of the rising incidence of multiresistant gram negative infections, its clinical use
is not well documented.
OBJECTIVES. Our primary objective was to evaluate the clinical and microbiological
efficacy of temocillin administered mainly through continuous infusion (6 g/day) in severe
nosocomial infections. Our secondary objectives were: to seek for correlation between
outcome and the timing of initiation of temocillin, the type of pathogen and the site of
infection.
METHODS. This retrospective study was conducted in 104 adult critically ill patients who
were hospitalized in a tertiary mixed 32-beds ICU from January 2007 until October
2013.The site of infection, the microorganism and its resistance pattern to betalactamases
and the timing of initiation of temocillin (empirical versus adjusted therapy) were recorded.
ICU, hospital and 28-day mortality were recorded.
RESULTS. 104 patients (75 males, median age 67) were predominantly treated with
continuous infusion of temocillin (6 g/day) for the following hospital-acquired infections:
58 lower respiratory tract infections, 26 urinary tract infections, 12 BSI, 8 SSTI and intraabdominal infections. Median duration of therapy was 7 days (IQR 5-8) and temocillin was
more frequently prescribed as adjusted therapy than empirically (59.6 %/40.4 % respectively). 119 samples grew enterobacteriacae among which 42.8 % were resistant to C3 s.
Clinical cure was achieved in 53 patients, relapse was noted in 5 patients and clinical failure
in 17 patients. Improvement was observed in 22 patients and 7 patients could not be assessed
in the final analysis. Clinical and microbiological cure was superior in UTIs compared to all
other sites of infection (73.1 %/43.6 %, p = 0.012 and 73.2 %/42.3 %, p = 0.012 respectively). Microbiological sampling was obtained in 91 (87.5 %) patients at the end of
treatment. Among these patients, microbiological cure occurred in 52 (57 %) whereas
resistance to temocillin appeared in 5(6 %) of them. The remaining 34 patients (37 %) had
persistent colonization. Clinical and microbiological rates of cure were not correlated with
the type of pathogen or with its intrinsic betalactamase secreting capacity nor with the
timing of initiation of temocillin. ICU and 28-day mortality was 22.1 % and hospital
mortality was 35.6 %. 28-day mortality was the same whichever the site of infection and the
susceptibility pattern of the pathogen. However, it was higher among patients with clinical
failure or relapse than among those showing clinical cure (50 %/16 %, p = 0.003).
CONCLUSIONS. Efficacy of temocillin should be questioned outside UTIs indication.
Prospective PK/PD modelling and analysis in critically ill patients with selected organ
compartmental approach (ELF) could help to refine indications and mode of administration.
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INTRODUCTION. Deficiency of articles addressing impact of antibiotic education in the
Egyptian ICUs, in addition to the absence of infectious disease specialty or antibiotic policy
in most of Egyptian ICUs.
OBJECTIVES. To determine the efficacy antibiotic education on the antibiotic usage and
resistant pattern in 2 university affiliated ICUs in Egypt.
METHODS. Quasi-experimental study with before and after prospective cohort in 2 ICU1
and ICU3 during the period from September 2007 till May 2013. The education program
included lectures, academic detailing, prescribing feedback, empirical antibiotic guide, and
fact sheets both through in service and off job training. This was performed in accordance
with VAP prevention program in both units. Antibiotic abuse and its categories was adopted
from HAP ATS 2005 guidelines. 1
RESULTS. A 599 patients were enrolled in the study. Baseline data (age, gender,
APACHE II score, Glasgow coma scale and admission diagnosis were similar except for
cardiac and surgical patients. The antibiotic abuse decreased significantly in the postintervention phase of all MV patients by 40.8 and 49.6 %(all p \ 0.001) in ICU1 and
ICU3 respectively. The use of antibiotic with no clear indication, early change (\48 h),
replacing antibiotic to another of the same class, use of two b-lactams antibiotics, or
usage of antibiotics of unlikely coverage (mainly anaerobes/Candida) were significantly
decreased in the post intervention phase of ICU3 (all p \ 0.001), while the prolonged
use of antibiotics or the usage of antibiotics with redundant coverage decreased insignificantly. In ICU1 only the early change of antibiotics decreased significantly (all
p \ 0.001) whereas others categories decreased insignificantly. The antibiotic days, DDD
antibiotic free days ICU stay and MV mortality changed insignificantly in both units in
post-intervention phase. The early and appropriate VAP treatment decreased significantly
in ICU1
(p = 0.003 and 0.004) and in ICU3 (p \ 0.001 and 0.022) respectively. There were statistically significant decreases of gram negative sensitivity of impinem by 43.9 and 40.9 %,
piperacillin-tazobactam by 68.7 and 62.3 %, mereponem by 69 and 48.3 %, and cefoperazone sulbactam by 89.4 and 90.5 % (all p\0.001) in ICU1 and ICU3 respectively in the
post-intervention phase. To a lesser degree, the sensitivity to cefepime, trimethoprim sulfamethoxazole, and levofloxacin decreased significantly in both units, while 3rd generation
cephalosporin, amoxicillin-clavuanate, ampicillin-sulbactam and amikacin decreased
insignificantly in both units.
CONCLUSIONS. persuasive antibiotic education failed to decrease antibiotic usage or
improve antibiotic resistance pattern.
REFERENCE(S). Guidelines for the management of adults with hospital-acquired, ventilator-associated, and healthcare-associated pneumonia. Am J Respir Crit Care Med.
2005;171(4):388-416
GRANT ACKNOWLEDGMENT. To Sanofi Aventis pharmaceutical company for
printing the antibiotic guide
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INTRODUCTION. Pharmacokinetics (PKs) of antibiotics can be altered in critical illness.
Also the penetration of antibacterials in the brain has not been well described in ICU
patients with concomitant central nervous system (CNS) infections.
OBJECTIVES. To study the relationship between plasma and cerebrospinal fluid (CSF)
concentrations of broad-spectrum antibiotics in patients with ventriculitis.
METHODS. We reviewed the data of all ICU patients (from June 2009 to December 2012,
who were treated for ventriculitis with ceftazidime (CAZ), cefepime (CEF) or vancomycin
(VAN) and in whom at least one drug concentration (C) was concomitantly determined in
plasma and CSF. Antibiotic levels were measured using high-performance liquid chromatography (HPLC). We calculated the CSF/plasma antibiotic ratio as: [(CSF-C)/(plasmaC)*100].
RESULTS. In 9 patients (median age 55 years; 5 males) treated for ventriculitis, 19 antibiotic concentrations (9 CAZ, 4 CEF, 6 VAN) were obtained in CSF samples from an
external ventricular drainage (EVD). All patients were treated with a continuous infusion of
antibiotics (6 g/d for CAZ and CEF; VAN regimens were adapted daily to achieve serum
concentrations between 20 and 30 mg/L). Five patients had subarachnoid haemorrhage and
4 had hydrocephalus occurring after tumor resection (n = 4). Median CSF concentrations
were: 3.6 [ranges: 2.0-7.7] mg/L for CAZ; 2 [1.0-2.1] mg/L for CAZ; 2.4 [0.7-8.0] mg/L for
VAN. The median CSF/plasma ratio was: 19 [range 2-36] % for CAZ; 30 [16-45] % for
CEF; 8 [3-28] % for VAN.
CONCLUSIONS. In our study, the CNS penetration of broad-spectrum antibiotics in
patients with ventriculitis ranges widely from 2 to 45 %. Most of drug CSF concentrations
could be largely insufficient to treat less susceptible strains. Monitoring of CSF antibiotics
concentration should be considered to optimize antibiotic levels in this setting.
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INTRODUCTION. In patients with severe sepsis, guidelines recommend de-escalating the
empirical antimicrobial treatment. No randomized clinical trial tested this strategy in
patients with severe sepsis.
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OBJECTIVES. To compare the de-escalation strategy with the continuation of an appropriate empirical treatment in those patients.
METHODS. A multicenter, non-blinded, randomized noninferiority trial included patients
with severe sepsis were randomly assigned to de-escalation or continuation of empirical
antimicrobial treatment. Recruitment began in February 2012 to and ended in April 2013 at
nine ICUs in France. Patients with severe sepsis were assigned to de-escalation (n = 59) or
continuation of empirical antimicrobial treatment (n = 57). The primary outcome was the
duration of intensive care unit (ICU) stay. We defined a non-inferiority margin of two days.
If the lower boundary of the 95 % confidence limit for the difference in patients assigned to
the de-escalation group was less than two days, as compared with that of patients assigned to
the continuation group, de-escalation was considered to be noninferior to the continuation
strategy. Secondary outcomes included mortality at 90 days, occurrence of organ failure,
number of superinfections, and number of days with antibiotics during the ICU stay.
RESULTS. The mean duration of ICU stay was 15 ± 15 days in the de-escalation group
and 12 ± 13 days in the continuation group (P = 0.71). After adjustment to severity score,
the hazard ratio for death at 90 days in the de-escalation group was 1.48 (95 % confident
interval, 0.72 to 3.04; P = 0.29). A superinfection occurred in 16 (27 %) patients in the deescalation group and six (11 %) patients in the continuation group (P = 0.03).
CONCLUSIONS. We cannot conclude that de-escalation was noninferior to the continuation strategy in terms of duration of ICU stay. It was associated with increases in
superinfection rate and total duration of antibiotic treatment, without impact on mortality.
GRANT ACKNOWLEDGMENT. The study was supported by an institutional grant from
Assitance Publique - Hôpitaux de Marseille

growth inhibition of the drugs alone. Bliss synergy and antagonism was concluded when the
IOBS was significantly greater or smaller, respectively than ITHE for all replicates.
RESULTS. Twenty (20) patients with VAP (mean age ± SD:60 ± 3), with positive Ab
tracheal aspirates [ 106 were enrolled. Among them, eight (8) patients were included in
Group A and twelve (12) in Group B. Clinical and microbiologic success was observed in 6
patients of Group A (75 %) and 10 patients of Group B (83 %) (p = 0.1). In vitro data were
available in strains isolated from five patients (three of group A and two of group B). All
five strains were resistant to MEM and A/S. Three strains showed susceptibility to colistin,
while the remaining two were resistant. COL and MEM synergy was proved for all five
isolates, by both analysis methods. FIC index did not show synergistic activity of A/S and
COL combinations. Bliss analysis showed additionally COL and A/S synergy for the two
COL resistant isolates. Clinical and microbiological success was observed in these five
patients.
CONCLUSIONS. The combination of A/S with COL or MEM with COL might be a
successful treatment option in vivo, in critically ill patients with VAP caused by multidrug
resistant Ab, although synergistic activity is not always proved in vitro.
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INTRODUCTION. Antibiotic prescription in the ICU is complex and may be influenced by
organizational factors as well as prescriber’s subjectivity. During night shifts and weekend
shifts, antibiotic prescription may be different from that of weekday shifts due to time
pressure, less in-depth knowledge of complex patient files, or lower availability of up-todate microbiological information. Knowledge of physician’s prescription behavior may help
to identify potential areas for antibiotic stewardship interventions.
OBJECTIVES. To compare total antibiotic prescription and type of antibiotic prescribed
between weekday shifts, night shifts and weekend shifts in a large medical and surgical ICU.
METHODS. From January 1st 2013 to March 31st 2014, all antibiotic prescriptions for
newly diagnosed infections at the 36 bed ICU of the Ghent University Hospital were
prospectively registered with the aid of the software program COSARA. COSARA was
developed to assist the ICU physician in collecting data about antibiotic prescriptions and
infection characteristics of ICU patients. Combination therapy was defined as beta-lactam
plus a quinolone, glycopeptide or aminoglycoside. Time of prescription was defined as
weekday shift (Monday to Friday 8am to 6 pm), night shift (Monday to Friday 6 pm to 8am)
and weekend shifts (from Friday 6 pm to Monday 8am or on holidays).
RESULTS. A total of 1921 infections requiring antibiotic therapy were identified. Total
antibiotic prescriptions amounted to 3,12/12 h during weekday shifts, 1,2/12 h during night
shifts and 2,4/12 h during weekend shifts. Of these, 25,8 % were associated with severe
sepsis or septic shock during weekday shifts, compared to 36,1 % during night shifts and
31,5 % during weekend shifts (p = 0,003). Carbapenems and piperacillin-tazobactam made
up 10,2 %, respectively 31 % of weekday prescriptions, as compared to 14,7 %, respectively 41,7 % of night and 10,1 %, respectively 35,6 % of weekend prescriptions
(p = 0,022 for carbapenems, p = 0,002 for piperacillin-tazobactam). The percentages of
other antibiotics or of combination therapy did not differ between the three time periods.
In a bivariate analysis, carbapenem prescription was associated with severe sepsis (OR
2,791; p \ 0,001) and septic shock (OR 2,628; p \ 0,001), but not with time of prescription.
In contrast, piperacillin-tazobactam prescription was associated with night shift (OR 1,602:
p = 0,005), severe sepsis (OR 2,735; p \ 0,001) and septic shock (OR 3,443; p \ 0,001).
CONCLUSIONS. In our ICU, prescription of carbapenems and piperacillin-tazobactam
was more frequent in night shifts as compared to weekday and weekend shifts. Prescription
of piperacillin-tazobactam was associated with night shifts when corrected for severity of
infection.

[Figure 1. Subgroup analysis of patient populations]
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IN VITRO AND IN VIVO SYNERGISTIC ACTIVITY OF HIGH DOSES OF
AMPICILLINE/SULBACTAME WITH COLISTIN VERSUS MEROPENEM WITH
COLISTIN IN VENTILATOR ASSOCIATED PNEUMONIA (VAP) CAUSED BY
ACINETOBACTER BAUMANNII (AB)
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INTRODUCTION. In complicated intra-abdominal infections (cIAI), infections due to
anatomical barrier disruption, one of the clinical challenges faced is the polymicrobial
aetiology. It is unclear whether empiric coverage of Pseudomonas aeruginosa has an added
benefit.
OBJECTIVES. To assess whether cure rates in cIAI with versus without empiric coverage
of Pseudomonas.
METHODS. The Medline database was systematically searched (1995-January 2014).
Eligible studies were randomized controlled trials reporting cIAI in adults, empiric antibiotic therapies with and without Pseudomonas coverage, and clinical cure rates. Antibiotics
were classified based on European Committee on Antimicrobial Susceptibility Testing
(EUCAST) clinical breakpoints table v4.0. Methodological quality was assessed using the
Downs and Black tool. Random effects meta-analysis calculated risk differences (RD) and
subgroup analysis of patient populations.
RESULTS. The systematic review identified 12 randomized controlled trials. Cure rates
were reported for clinically (n = 5) and microbiologically evaluable patients (n = 2), and
per anatomic infection site (n = 5). Pooled risk differences did not favour one antimicrobial
regimen over another (p = 0.50). Subgroup analysis of cIAI sites such as appendicitis
(p = 0.17), cholecystitis (p = 0.33), diverticulitis (p = 0.95), intestinal perforation
(p = 0.26), and intra-abdominal abscess (p = 0.96) revealed no differences (figure 1). One
study preferred imipenem/cilastatin to tigecycline for complicated appendicitis (RD 13.0 %,
2.7-23.4 %, p = 0.01). Another revealed a trend favouring moxifloxacin over piperacillin/
tazobactam with amoxicillin/clavulanate for intestinal perforations (RD -19.5 %, -39.20.2 %, p = 0.052).
CONCLUSION. Empiric coverage against Pseudomonas did not improve cure rates. This
questions whether broad-spectrum antibiotics with coverage of Pseudomonas are necessary
in community-acquired cIAI. Further research should analyse treatment effects per hospitalacquired infections and infection sites, since results may differ in these populations.
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DO EARLY ANTIBIOTICS IN SEPSIS REDUCE MORTALITY? -A
RETROSPECTIVE STUDY IN INTENSIVE CARE UNITS IN STOCKHOLM
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Attikon University Hospital, 2nd Department of Critical Care, Athens, Greece, Attikon
University Hospital, Clinical Microbiologi Laboratory, Athens, Greece
INTRODUCTION. Multidrug resistant Ab is a common cause of VAP associated with
significant morbidity and mortality in the intensive care unit (ICU) setting. Several studies
have shown in vitro synergistic activity of the combination of sulbactam with colistin or
meropenem and colistin.
OBJECTIVES. We prospectively compared the in vitro synergistic activity and the
respective clinical efficacy and safety of the combination of high doses of ampicilline/
sulbactam(A/S) with colistin (COL) versus meropenem (MEM) with colistin in VAP caused
by multidrug resistant Ab.
METHODS. This prospective study was performed at a 23-bed polyvalent ICU. All
mechanical ventilated patients [ 72 h who developed VAP and had positive Ab tracheal
aspirates ([ 106cfu/ml) were randomly assigned to receive IV A/S 6gx4 and COL 3 MIUx3
(group A) or MEM 2gx3 and COL 3MIU x3 (group B), all adjusted to creatinine clearance.
Five days after the initiation of therapy, follow up cultures were drawn and clinical and
microbiological evaluation of all patients was performed. The in vitro efficacy of the twodrug combinations was studied in five isolated strains of Ab. Concentrations (MICs) and
antibacterial interactions were determined by the broth microdilution method and the chequerboard method, respectively. After 24 h incubation, microplates were visually inspected
for the determination of the Fractional Inhibitory Concentration (FIC) index (synergy:
FIC B 0.5, additivity: 0.51- \ 4, antagonism: C 4). Observed % of growth inhibition
(IOBS) was compared with a theoretical one (ITHE) if the drugs were acting independently of
each other with the following equation: ITHE = IA + IB-IAxIB where IA and IB are the % of
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INTRODUCTION. Kumar et al. showed a linear correlation between time to antibiotics
and mortality in septic shock [1]. This has resulted in recommendations that antibiotics
should be administered within one hour of the recognition of septic shock [2]. The Swedish
recommendation is that antibiotics should be administered within one hour from arrival in
hospital [[3]. Kumar’s results have not been repeated in following studies.
OBJECTIVES. The aim was to determine if antibiotics within one hour of admission to
hospital with sepsis is correlated to reduced mortality.
METHODS. Patients aged C 18 years treated in an ICU in Stockholm for sepsis were
selected. All patients met the criteria of sepsis according to the 1992 Society of Critical Care
Medicine/American College of Chest Physicians consensus conference definition [4]. Some
patients had septic shock and some had severe sepsis. Patients who had been diagnosed with
sepsis in the ICU 2005-2012 were identified in the electronic monitoring system
(Clinisoft).
Information on time of arrival to hospital, time for administration of antibiotics, and blood
cultures were retrieved from the medical charts. Primary outcome, 90 day mortality, was
retrieved from Statistics Sweden. The number of patients with sepsis in the ICUs was 628.
The time of administration of antibiotics was available for 217 patients, who were included
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in the analysis. Data was analysed by logistic regression, controlling for age, gender and
SAPS III-score at arrival in the emergency.
PRELIMINARY RESULTS. Mean age was 60 years. 40,5 % were female. The SAPS III
score was 43,5. Ninety day mortality was 28 % in the group that received early antibiotics
and 31 % in the group that received antibiotics late. The OR for mortality within 90 days
was 1,4(CI 0,9-1,8) with late antibiotics compared to antibiotics within one hour of arrival
(ns). 33 % of the patients received antibiotics within one hour. Male patients were more
likely to receive early antibiotics.
CONCLUSION. In this material antibiotics within one hour from arrival in hospital did not
impact mortality. This study questions the importance of administration of antibiotics within
one hour after admission to hospital.
REFERENCES. 1. Kumar, A., et al., Duration of hypotension before initiation of effective
antimicrobial therapy is the critical determinant of survival in human septic shock. Crit Care
Med, 2006. 34(6): p. 1589-96. 2. Dellinger, R.P., et al., Surviving Sepsis Campaign:
International Guidelines for Management of Severe Sepsis and Septic Shock, 2012. Intensive Care Med, 2013. 3. al, M.F.e., Vårdprogram för svår sepsis och septisk chock. 4. Bone,
R.C., et al., Definitions for sepsis and organ failure and guidelines for the use of innovative
therapies in sepsis. The ACCP/SCCM Consensus Conference Committee. American College
of Chest Physicians/Society of Critical Care Medicine. Chest, 1992. 101(6): p. 1644-55.

1 to day 2 and 2 ± 2.5 mmol/L from day 2 to day 3. Over the 4 day observation period,
patients accumulated a total of 7815 ± 6361 ml of fluid, with the fluid balance being
positive by 2176 ± 2300 ml on day of admission, 2390 ± 2531 ml on day 1,
1830 ± 2111 ml on day 2 and 1718.89 ± 1798 ml on day 3. None of the hyponatraemic
patients received hypertonic saline to correct serum sodium levels. Admission sodium levels
correlated significantly with serum phosphate and albumin concentrations (r = 0.424,
p = 0.044 and r = -0.474, p = 0.022).
CONCLUSIONS. All severely hyponatraemic patients showed an increase in serum
sodium within the first 4 days of Intensive Care admission with isotonic fluids (sodium
concentration of 131-154 mmol/L), indicating that hypertonic saline may not be required to
correct severe hyponatraemia. The increase of serum sodium observed in our patient cohort
was in line with recent guidelines (2) suggesting a rise of \ 10 mmol/24 h to avoid osmotic
demyelination. Due to the retrospective design of this study, neither urine osmolality nor
urine sodium concentrations were available, which limits diagnosis of the underlying cause
of hyponatraemia. Further research should focus on diagnosis and treatment of hypotonic
versus non-hypotonic hyponatraemia (2).
REFERENCE(S). 1. Nee AE et al. Intensive Care Med. 2013 Oct;39 Suppl 2:P1047.
2. Spasovski G et al. Eur J Endocrin 2014; 170, G1-G47
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ADSORPTIVE CAPACITY OF A NOVEL CYTOKINE FILTER FOR
MEROPENEM AND CIPROFLOXACIN
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INTRODUCTION. Early and efficient antibiotic use is crucial for successful treatment of
sepsis. A novel extracorporeal cytokine filter has recently been developed as an adjunct
treatment option for sepsis. The adsorptive capacity of this filter with regards to antibiotics
potentially leading to underdosing is not well understood.
OBJECTIVES. To evaluate the in vitro adsorptive capacity of a novel extracorporeal
cytokine filter for meropenem and ciprofloxacin.
METHODS. Meropenem (MER, 16 mg/l) and ciprofloxacin (CIP, 2.5 mg/l) in reconstituted whole blood were run through a cytokine filter (CytoSorb, CytoSorbents) built into a
continuous renal replacement therapy system (multiFiltrate; haemofilter AV 600 S,
Fresenius Medical Care) in haemodialysis mode with a blood flow of 12 l/h and a dialysate
flow of 2 l/h. Over a sampling time of 18 h (h) both antibiotics were administered via
continuous infusion (MER 192 mg/h; CIP 30 mg/h) and samples were taken pre- and postcytokine- and dialysis filter as well as from the dialysate solution. Analysis was performed
immediately after sampling by high performance liquid chromatography with UVdetection.
RESULTS. Within the first 1.5 h the cytokine filter clearance (l/h) decreased from 5.4 to 1.4
for MER and from 6.3 to 4.9 for CIP, respectively. For MER after 4 h and for CIP after 10 h
no significant changes in concentration in corresponding pre- and post-cytokine filter
samples were measurable. During the observation period of 18 h approx. 400 mg of meropenem and 300 mg of ciprofloxacin were adsorbed by the cytokine filter.
The mean dialysis clearances (l/h) of MER and CIP were 2.0 and 1.7, respectively. They
remained stable throughout the investigation and no saturation effects occurred.
CONCLUSIONS. In this in vitro investigation, the cytokine filter showed a high absorptive
capacity for MER and CIP within the first hours. The observed differences regarding time to
saturation are explainable by the slower infusion rate (mg/h) resulting in a lower concentration and the higher plasma protein binding of CIP in contrast to MER.
The results imply that in order to avoid initial antibiotic underdosing with concurrent
cytokine filter treatment an additional loading dose of MER and CIP may be reasonable.
Further studies are needed to investigate the adsorptive capacity of the cytokine filter in vivo
for different antibiotics to quantify saturation effects and to optimise antibiotic dosing. In
the meantime therapeutic drug monitoring is recommended to minimise the risk of treatment
failure.
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THE RELATIONSHIP BETWEEN NUTRITION STATUS AND VITAMIN D
LEVELS
K.M. Mogensen1, J.D. Rawn2, M.K. Robinson2, K.B. Christopher3
Brigham and Women’s Hospital, Department of Nutrition, Boston, United States, 2Brigham
and Women’s Hospital, Department of Surgery, Boston, United States, 3Brigham and
Women’s Hospital, Renal Division, Boston, United States
INTRODUCTION. Malnutrition is associated with increased mortality in the critical ill. It
is unclear if vitamin D deficiency is independent of malnutrition.
OBJECTIVES. We hypothesized that nutrition status would be independent of vitamin D
levels.
METHODS. Single center observational study of 773 adult ICU patients admitted from
2004-2010 in Boston. All patients had 25(OH)D measured prior to hospitalization. Patients
deemed at nutritional risk had a formal standardized evaluation by a Registered Dietitian
from 10 days prior to 2 days after ICU admission. The exposure of interest, nutritional
status was defined as not at risk, at risk, nonspecific malnutrition or protein-energy malnutrition (mild, moderate or severe protein-energy malnutrition, or marasmus). The primary
outcome was 30-day mortality. A one-way ANOVA was conducted to determine if
25(OH)D was different for nutritional status groups. Adjusted odds ratios were estimated by
multivariable logistic regression models with inclusion of covariate terms for age, race,
gender, Deyo-Charlson Index, type (medical vs surgical), and number of organs with acute
failure. The discriminatory ability was quantified using the C statistic. Calibration was
assessed using the Hosmer–Lemeshow v2 goodness-of-fit test. We next evaluated the
improvement in model performance introduced by the addition of 25(OH)D status to the
model. Nonparametric bootstrapping analyses were used to test if 25(OH)D status mediated
the nutrition status-mortality association.
RESULTS. In the cohort, nonspecific malnutrition was recorded in 14 %, specific malnutrition in 10 %, and 11 % were at risk for malnutrition. Malnutrition was absent in 64 %.
The 30-day mortality rate was 19 %. Mean 25(OH)D was 26.5 ng/ml. There was no statistically significant difference in 25(OH)D levels between nutrition status groups as
determined by one-way ANOVA (F(3,769) = 0.34, p = 0.80). Malnutrition was a robust
predictor of 30-day mortality and remained so following multivariable adjustment. The
adjusted odds of 30-day mortality in patients with nonspecific malnutrition or specific
protein-energy malnutrition was 1.82 (95 %CI 1.17-2.83; P = 0.008) compared to that of
patients with no malnutrition. The adjusted model showed good calibration (Hosmer–
Lemeshow (HL) Chi squared 4.83, P = 0.78) and discrimination (AUC, 0.793 (95 %CI
0.75-0.83)]. Addition of 25(OH)D status to the model did not significantly alter discrimination for 30-day mortality of the model (AUC 0.793 to 0.798 (Chi squared 1.36, P = 0.24).
Further, the net reclassification improvement (NRI) was estimated at 0.02 (P = 0.23) and
the integrated discrimination improvement (IDI) was estimated at 0.005 (P = 0.14) both
indicating no improvement in model performance with addition of 25(OH)D. Finally,
25(OH)D did not mediate the relationship between nutrition status and 30-day mortality.
CONCLUSIONS. Vitamin D status does not appear to be related to nutritional status in this
critically ill cohort.
1
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HYPOMAGNESAEMIA IN CRITICAL CARE
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SEVERE HYPONATRAEMIA IN CRITICAL ILLNESS
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INTRODUCTION. Hyponatraemia (serum sodium concentration \ 135 mmol/L) is
common in critical illness with an incidence of 30.3 % in patients admitted to Intensive Care
(1). The correction of hyponatraemia may depend on the amount of fluid and sodium
administered to hyponatraemic patients.
OBJECTIVES. The aim of this retrospective study was to investigate the influence of
sodium and fluid administration on correction of severe hyponatraemia (serum sodium
concentration \ 125 mmol/L) in patients admitted to Intensive Care.
METHODS. We identified severely hyponatraemic patients from a database with 1034
Intensive Care admissions which contained patient demographics, admission diagnosis, and
serial electrolyte concentrations for the first 4 days of admission. The total amount of
sodium administered during the first 4 days of critical illness was calculated, taking into
account all drugs, fluids and nutrition the patients received. Furthermore, the total amount of
enteral and intravenous volume administered and the respective fluid balance were determined daily. Data were statistically analysed with R.
RESULTS. The incidence of severe hyponatraemia was 2.2 % (23 patients). Mean age was
58.8 ± 14 years and the mean APACHE II score was 22.7 ± 6.1. 43 % of patients were
female. The average amount of sodium administered during the first four days was
1281 ± 517 mmol/L, leading to an average increase of serum sodium concentrations from
120.3 ± 4.4 to 134.3 ± 3.7 mmol/L over 4 days. The mean increase in serum sodium
concentration was 7.7 ± 5.8 mmol/L from admission to day 1, 4.5 ± 3.6 mmol/L from day
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INTRODUCTION. In critically ill patients the prevalence of hypomagnesaemia ranges
from 19.6-60.6 % (1,2). The impact of hypomagnesaemia on mortality is conflicting & the
relationship with length of stay & other biochemical derangements remains unclear. If
routine magnesium replacement is effective in normalising magnesium levels in hypomagnesaemia is not known.
OBJECTIVES. The aim of this study was to; establish the time course of serum magnesium
concentrations during the first four days of critical care admission, with daily magnesium
replacement in hypomagnesaemic patients:to explore the effect of hypomagnesaemia on
28-day mortality & length of critical care stay; determine the associations between
comorbidities and serum magnesium concentrations.
METHODS. This observational, retrospective single centre study included 1038 intensive
care admissions between January 2008 & January 2012. Total serum magnesium concentrations & routine biochemistry results were collected for days 1-4 of critical illness. Age,
gender, APACHE II score, length of stay & 28 day mortality were recorded. Statistical
analysis was performed with SPSS version 20. Significance was taken as p \ 0.05. Patients
with serum magnesium concentrations \ 0.7 mmol/L routinely received 20 mmol/L magnesium sulfate once daily.
RESULTS. Of 1038 admissions (996 different patients) 7 admissions were excluded
due to missing data. Of the remainder, 114(11.1 %) had hypermagnesaemia on
admission ([ 1.00 mmol/L), 478(46.4 %) were normomagnesaemic (0.75-1.00 mmol/
L)& 439(46.4 %) hypomagnesaemic (\ 0.75 mmol/L). Severe hypomagnesaemia
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(\ 0.5 mmol/L) was present in 33(7.5 %) of patients. There were significantly less men
in the hypomagnesaemia group compared to the normomagnesaemia group (27.3 % vs
60.0 %, p \ 0.0001); the mean age was 59.0(16.31) years. Univariate analysis revealed
significant differences in admission ionised & adjusted calcium, sodium, potassium,
phosphate, albumin and chloride (all p \ 0.05) between hypo- and normomagnesaemic
patients. There was no difference in mortality or incidence of sepsis in patients with
normal versus dysmagnesaemia. There was a significant difference between the normomagnesaemic and severely hypomagnesaemic patients in the incidence of
cardiovascular comorbidities (p \ 0.05) & gastrointestinal co-morbidities (p = 0.005).
Total serum magnesium significantly increased from day 1 to day 4 in all groups
(p \ 0.0001), indicating a trend towards normalisation of magnesium levels in hypomagnesaemic patients.
CONCLUSIONS. The incidence of hypomagnesaemia in critical care patients is high.
Magnesium concentrations on admission were not associated with mortality. With routine
replacement of magnesium in hypomagnesaemic patients normalisation of magnesium
concentrations was generally reached after four days.
REFERENCE(S). 1. Escuela MP, et al. Intensive Care Med. 2005;31:151-6 2. Soliman
HM, et al. Crit Care Med. 2003;31:1082
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INTRODUCTION. The relationship between imbalances in potassium homeostasis and
cardiovascular disease events has been well established for many years. Little information is
available on the potential effect of dyskalemia at admission and on early dyskalemia correction on ICU mortality.
OBJECTIVES. We assessed
1) the prevalence of dyskalemia at ICU admission,
2) the impact of dyskalemia at ICU admission on day-28 mortality of
3) the influence of an early dyskalemia correction within 48 h after admission on day-28
mortality.
METHODS. Observational multicentre cohort study in 12,090 patients recorded in the
OUTCOMEREA database between 2000 and 2013 from 18 French ICUs for more
than 2 calendar-days with at least 2 kalemia measurements. Hypokalemia and
hyperkalemia were defined as serum potassium concentration \ 3.5 and [ 5.5 mmol/l
respectively.
The serum potassium correction rate (mmol/L per day) was calculated as follows: in case of
hyperkalemia [(serum potassium concentration at admission - serum potassium on day 2)/
time in hours between the two measurements] x 24 and in case of hypokalemia [(serum
potassium concentration on day 2 - serum potassium at admission)/time in hours between
the two measurements] x 24.
RESULTS. Independently of severity scores, chronic illnesses, and causes of admission,
dyskalemia was independently associated with day 28 prognosis (p \ 0.0001).
Among the 3,403 patients with dyskalemia, the mean ± standard deviation (SD) correction
rate in 48 h after admission was 0.02 ± 0.03 mmol/L per hour in patients with hypokalemia
and 0.08 ± 0.07 mmol/L in patients with hyperkalemia.
When adjusted on risk factors for ICU death and level of initial dyskalemia, the rate
of kalemia correction was independently associated with day 28 prognosis
HR = 0.072 95 %CI [0.012-0.417] per mmol/L of correction during the first day,
p = 0.0033.
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INTRODUCTION. Gastric residual volume monitoring is useful in surgical intensive care
unit where patients are at high risk of gastrointestinal intolerance to nutrition. Previous
studies have shown the utility of preoperative ultrasonographic (US) assessment of gastric
content and volume (1) (2).
OBJECTIVES. The aim of our study was to assess the performance of the US measurement
of antral and fundal cross-sectional areas (ACSA and FCSA) between an expert radiologist
(exp), a senior intensivist and a resident intensivist (beg 1 & 2) in a surgical ICU population
of patients receiving enteral nutrition (EN).
METHODS. Surgical ICU patients receiving enteral nutrition were included in this prospective, single-centre study. Exclusion criteria were gastrectomy, esophagectomy, or the
presence of scars or stomas making it impossible to use ultrasonography. Two quantitative
measurements were performed using a Philips ultrasound CX50 (abdominal probe
1-5 MHz): ACSA and FCSA. The measurements were successively by the 3 operators. The
agreement between the measures obtained by the expert and the non-experts was illustrated
by the Bland and Altman method. The results are expressed as mean ± 2SD on the graph of
Bland and Altman.
RESULTS. 9 patients were enrolled and 111 US measurements were made. The mean age
was 55.5 ± 16.7 years; the Simplified Acute Physiology Score II was 52.8 ± 14.9. The
average body mass index was 27 ± 3 kg/m2. For the expert, the average ACSA was
8.2 ± 3.3 cm2, and FCSA was 32.7 ± 16.8 cm2. On the Bland and Altman plots (Figure),
bias and limits of agreement were smaller for the antral measures as compared to the fundal
measures: for ACSA (cm2) exp versus (vs) deb1: 1.5 [-3.3-6.3]; exp vs deb2: 0.9 [-6.2-8.0];
for FCSA (cm2): exp vs deb1: 9.4[-27.6-46.3]; exp vs deb2: 9.3 [-26.2-44.8]. The agreement
between novice intensivists and expert seems satisfactory for both measures.

[Bland and Altman graph]
CONCLUSIONS. This study suggests that US measurement of ACSA and FCSA is feasible
in surgical ICU by intensivist. ACSA measurement seems more accurate than measuring
FCSA. Such an approach could allow gastric volume monitoring avoiding EN interruptions
due to aspirations. A second phase of the study is now ongoing to determine a critical
threshold for ACSA to diagnose elevated gastric volume, suggesting digestive intolerance.
REFERENCE(S). 1. Can J Anesth 2012; 59 : 416-23. 2. Anesthesiology 2011; 114: 10861092.
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INTRODUCTION. Hyponatremia is the most common dyselectrolytemia in ICU patients
and is an independent predictor of mortality. Its etiology, presentation and response to
therapy and outcomes are highly unpredictable and rapid correction can lead to myelinolysis
The adherence to recommended doses of hypertonic saline for correction of hyponatremia is
very variable and there is widespread belief that the calculated amounts of hypertonic saline
produces overcorrection in Indian patients.
OBJECTIVES.
1. To describe the demographic profile and clinical characteristics of patients with hyponatremia and the management practices followed in such patients admitted to a tertiary level
‘‘open’’ ICU from South India.
2. To study the efficacy and safety of the different therapeutic strategies used.
METHODS. 50 consecutive adult patients admitted to Medical ICU from 1/10/2013 to 1/4/
2014 with serum Sodium \ 130 meq/l were prospectively studied after informed consent.
The management of hyponatremia was done by the admitting consultants.
RESULTS. n-50. 52 % female.

[KALEMIA DISTRIBUTION AT ADMISSION]
CONCLUSIONS. About one-third of critically-ill patients had a dyskalemia at ICU
admission. Our results indicate that in ICU, dyskalemia at admission and dyskalemia correction rate is associated with day-28 mortality.

Hypervolemic

11

Hypovolemic

19

Euvolemic

20

[Volume status]
Hypertension was the most common comorbidity (48 %) and the commonest symptom was
altered sensorium (52 %). 14 % patients were receiving hydrochlorothiazide. The mean
Sodium level was 116.96 ± 10.6 and the lowest value was 94 meq/l.
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Treatment

Frequency

Percent

3 % NaCl

19

38

Oral Salt

15

30

09 % NaCl

14

28

Fluid Restriction

8

16

Vaptan

8

16

Offender drug Withdrawal

7

14

Loop Diuretic

7

14

Untreated

5

10

[Treatment modalities]
The amount of actual hypertonic saline used was much lesser (30 % of calculated) than the
formula estimated volume required for appropriate correction. Rapid correction (more than
10 meq/l/d) was seen in 42 % of patients receiving hypertonic saline even with this
administration. Overcorrection of sodium level was associated with increased mortality (p0.035). 14(28 %) patients died of which 4(8 %) were receiving hypertonic saline. 2 %
patients developed Central pontine myelinolysis and these patients had received hypertonic
saline but had no rapid or overcorrection of sodium.

METHODS. Thirty ICU pts (18 male, aged 56.95 ± 18.69 years, APACHE II score
19.03 ± 5.09) suffering from SIRS, participated in a prospective, non-randomized trial,
receiving either placebo or vitamin C at medium or high doses (150 and 250 mg/kg,
respectively, divided in 3 doses) for 72 h, starting from their 2nd day of admission.
Exclusion criteria included pre-existing renal failure. We recorded clinical characteristics
and SOFA score on study days 0 and 5. We determined serum concentrations of total
antioxidant capacity (TAC) and Malondialdehyde (MDA) at 0, 48 and 96 h. Data are
presented as mean ± SD. Comparisons at different time points into the same group, and
between groups were carried out by repeated measures analysis of variance (ANOVA) and
one way ANOVA respectively, applying GraphPad 4.0
RESULTS. TAC and MDA concentration, and differences between baseline values and
values at 96 h are presented in table 1. Baseline values did not differ between groups. TAC
increased in the high treatment group and MDA decreased in both treatment groups after
vitamin C infusion. There was a trend towards SOFA score reduction on day 5 in treated
groups. No adverse effects were recorded.

0h

48 h

96 h

p

TAC (mmol/l)
Medium (n = 18)

5.07 ± 1.57

5.45 ± 1.55

5.82 ± 1.86

0.18

High (n = 7)

4.81 ± 1.25

7.60 ± 2.09

7.25 ± 1.95

\0.001

Control (n = 5)

5.42 ± 1.39

5.76 ± 0.97

6.07 ± 0.85

0.58

Medium (n = 18)

8.97 ± 5.23

7.78 ± 5.02

7.45 ± 5.27

\0.001

High (n = 7)

10.90 ± 5.00

9.29 ± 5.06

8.28 ± 5.02

\0.001

Control (n = 5)

8.14 ± 4.11

7.07 ± 2.69

8.75 ± 5.50

0.78

MDA (lmol/l)

[Table 1. TAC and MDA concentrations]
CONCLUSIONS. Vitamin C can improve serum antioxidant status and severity of multiorgan dysfunction in critically ill pts with systemic inflammation. The clinical implications
of the above finding need further investigation in larger randomized trials.
REFERENCE(S). 1. Fowler A, Syed A, Knowlson S, et al. Phase I safety trial of intravenous ascorbic acid in patients with severe sepsis. Journal of Translational Medicine 2014;
12:32 2. Lorente L, Martı́n M, Abreu-González P, et al. Sustained high serum malondialdehyde levels are associated with severity and mortality in septic patients. Critical Care
2013; 17:R290 3. Chuang CC, Shiesh SC, Chi CH, et al. Serum total antioxidant capacity
reflects severity of illness in patients with severe sepsis. Critical Care 2006; 10:R36

[3 % saline volume calculated/given]
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DYSNATREMIAS IN SUBARACHNOID HEMORRHAGE
V. Spatenkova1, O. Bradac2, L. Jurak3, P. Skrabalek4
1

Regional Hospital, Neurointensive Care Unit, Liberec, Czech Republic, 2Central Military
Hospital and Charles University, Department of Neurosurgery, Prague, Czech Republic,
Regional Hospital, Department of Neurosurgery, Liberec, Czech Republic, 4Regional
Hospital, Department of Clinical Biochemistry, Liberec, Czech Republic
INTRODUCTION. Dysnatremias are common and have a risk for pure prognosis in
subarachnoid hemorrhage (SAH).
OBJECTIVE. To determine which type of dysnatremia is more frequent and prognostically
serious in SAH.
METHODS. We performed a 10-year dysnatremias study of 344 patients (pts) with SAH.
Each of the 2 parts covered a five-year period, the retrospective study had 165 pts and the
prospective 179 pts. Hyponatremia was defined as serum sodium (SNa+) \ 135 mmol/l
(mild 134-130, moderate 129-125, severe 125 mmol/l), hypernatremia SNa+ [ 150 mmol/l
(mild 151-155, moderate 156-160, severe 160 mmol/l).
RESULTS. Hyponatremia was more frequent than hypernatremia in both parts of the study.
In the retrospective there were 32 (19 %) pts with mean SNa+ 131.09 ± 3.03 mmol/l (16 %
mild, 3 % moderate, 1 % severe), in the prospective part 36 (20 %) pts with mean SNa+
131.53 ± 2.47 mmol/l (16 % mild, 3 % moderate, 1 % severe), without significant differences (p = 0.933). Hypernatremia occurred more often in the prospective study (28 pts,
16 %, mean SNa+ 154.47 ± 3.92 mmol/l; 7 % mild, 4 % moderate, 5 % severe), than in the
retrospective (13 pts, 8 %, mean SNa+ 153.33 ± 2.84 mmol/l; 5 % mild, 2 % moderate,
1 % severe), (p = 0.030). No differences were in hypo/hypernatremia (4 % retrospective to
4 % prospective pts). Cerebral salt wasting syndrome occurred more often (3 % and 4 % pts
respectively) than syndrome of inappropriate secretion of antidiuretic hormone (0 and 1
patient respectively). Central diabetes insipidus was not common either (1 % and 2 % pts
respectively). Hypernatremic pts had higher hospitality mortality (p \ 0.001) and hospitality worse outcome (p = 0.001) than hyponatremic pts (p = 0.626, p = 0.260
respectively).
CONCLUSIONS. These results showed that in patients with SAH, hyponatremia
occurred more often than hypernatremia, but these patients had higher mortality and
worse outcome. CSWS, not SIADH, was the more frequent type of hyponatremia in
SAH.
This study was supported by grants from the Scientific Board of the hospital, number VR
140304.
3

[Daily change in serum Sodium with 3 % saline]
CONCLUSIONS. The volume of hypertonic saline calculated based on bodyweight and
serum sodium levels consistently produces overcorrection of sodium levels in South Indian
patients. The usage of hypertonic saline was restricted to the more severely hyponatremic
patients and in general, less than 50 % of the daily calculated volume of hypertonic saline
only was administered. In contrast to the commonly reported rate of infusion of 3 % saline
at 2 ml/kg/hr, the actual rates used varied from 0.1 to 0.5 ml/kg/hr(Mean calculated volume
2042 ml ± 251vs actual volume given 598 ml ± 105.
REFERENCE(S). 1. Waikar SS, et al. Mortality and hospitalization with mild moderate and
severe hyponatremia.AM J Med.2009;122:857-65. 2. G Spasovski,et al. Clinical Practice
guideline on diagnosis and treatment of hyponatremia. Intensive care med(2014)40:320-331. 3.
David H Ellison. The syndrome of inappropriate antidiuresis. N Engl J Med 2007;356:2064-2072.
4. Parvaiz A Koul. Osmotic demyelination syndrome following slow correction of hyponatremia:possible role of hypokalemia. Indian J Crit Care Med. 2013 Jul-Aug; 17(4): 231-233.
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COPPER AND ZINC DISORDERS IN CRITICAL ILLNESS - A PILOT STUDY

0720
THE EFFECTS OF VITAMIN C ON THE OXIDATIVE STRESS OF CRITICALLY
ILL PATIENTS
E. Tsigou1, K. Venetsanou1, E. Boutzouka1, A. Gavala1, M. Korre1, T. Katsoulas1,
G. Baltopoulos1
1

Athens University School of Nursing ICU, ‘Ag. Anargyroi’ Hospital, Athens, Greece
INTRODUCTION. Intensive Care Unit (ICU) pts suffer from oxidative stress which contributes to the augmentation of the systemic inflammation and to the subsequent mitochondrial
dysfunction, tissue injury, organ failure, and death. Levels of vitamin C, a major antioxidant
substance, have been found below-normal in ICU pts and it has been postulated that the
provision of the usual replacement dose may not suffice for the amelioration of oxidative stress.
OBJECTIVES. To evaluate the effects of vitamin C on the serum antioxidant status and on
the severity of multi-organ dysfunction in ICU pts with SIRS.

R. Yagubyan1, V. Kochergin1, K. Krylov2, S. Rodionova3, S. Fedorov1, A. Zvyagin3,
S. Sviridov1
1
Pirogov Russian National Research Medical University, Anesthesiology and Intensive
Care, Moscow, Russian Federation, 2Burdenko Research Institute of Neurosurgery,
Anesthesiology and Intensive Care, Moscow, Russian Federation, 3A.V.Vishnevsky
Institute of Surgery, Anesthesiology and Intensive Care, Moscow, Russian Federation
INTRODUCTION. Critical illness is always accompanied by systemic inflammatory
response syndrome (SIRS) and this process leads to disbalance, among others, of trace
elementś homeostasis. Nowadays changes in Copper (Cu), Zinc (Zn) and Selenium content
are mostly investigated in critical illness1.
OBJECTIVES. The aim of this pilot prospective study was to determine connection
between whole blood and urine levels of Zn and Cu and severity of SIRS in of critically ill
patients.
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METHODS. This prospective pilot study included 47 surgical patients who either was after
elective neurosurgery (EN) or had purulent wounds of soft tissues (PWST) or had acute
necrotizing pancreatitis (ANP) or had peritonitis of any origin (PER), admitted to intensive
care unit (ICU). The severity of SIRS was lowest in EN, than PWST and ANP, and highest
in PER. We performed analisys of Cu and Zn (whole blood and urine) in 24 h after
admission to ICU using ICP-MS. Statistical analysis was performed using IBM SPSS
Statistics. All the data is presented as mean standard deviation.
RESULTS. Patients included 53 % - women and 47 % - men, mean age was 40.1 ± 33.9
y.o.. Population of the groups is summarised in Table 1.

Figure 3.

Table 1.

N (n, %)

EN

PWST

ANP

PER

12, 25,5 %

16, 34 %

12, 25,5 %

7, 15 %

[Groups]
Zn and Cu levels in whole blood and urine are presented in Table 2.
Table 2.
Cu (lg/l)
Diagnosis in blood

Zn (lg/l)
in urine

in blood

in urine

EN

1120,4 ± 204,8 29,2 ± 21,3

5115,8 ± 814,7

631,3 ± 393,7

PWST

1094,8 ± 243,6 27,2 ± 19,4

4656,1 ± 1503,1 1717,9 ± 1573,9

AP

786,0 ± 247,5

166,8 ± 262,3 4479,2 ± 881,2

PER

552,1 ± 239,2

162,9 ± 121,7 3248,6 ± 1582,6 2469,3 ± 1663,5

3352,8 ± 3564,5

[Cu and Zn content in blood and urine]
We performed statistical analysis and found significant correlation between Cu levels in
whole blood and severity of SIRS (r = -0,6, p \ 0,001). Also we found strong significant
correlation between Cu levels in urine and outcome (r = 0,7, p \ 0,001, Fig. 1).
Figure 1.

[Kaplan–Meier Curves for Overall Survival]
CONCLUSIONS. Based on that small prospective pilot study we could suggest that Cu
content in whole blood proportionally decreases with increasing of SIRS severity in critically ill patients. Also we might conclude that Cu level in urine over 92 ug/l is an
independent predictive factor of patient́s worst outcome.
REFERENCE. 1. Megan Rech, et al., « Heavy Metal in the Intensive Care Unit: A Review
of Current Literature on Trace Element Supplementation in Critically Ill Patients » Nutr
Clin Pract February 2014 29: 78-89
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EARLY PLASMA VITAMIN C CONCENTRATION, ORGAN DYSFUNCTION AND
ICU MORTALITY
H.J.S. de Grooth1, A.M.E. Spoelstra-de Man1, H.M. Oudemans-van Straaten1
1

[Copper content and outcome]
We also tryed to classify our small group of 47 patients based on outcome and Cu level in
urine. We found that probability of survival is drops down to 0 % in patients with Cu level
in urine over 92 ug/l (Fig. 2 and Fig. 3).
Figure 2.

[Classification Tree]

VU University Medical Center, Adult Intensive Care Unit, Amsterdam, Netherlands
INTRODUCTION. Oxidative stress and consequent antioxidant depletion due to
inflammation, ischemia and reperfusion contribute to (micro)circulatory impairment
and organ dysfunction. Because Vitamin C (Vit-C) is crucial for endothelial
protection, deficiency may aggravate (micro)circulatory injury and organ
dysfunction.
OBJECTIVES. To determine plasma Vit-C concentrations in a heterogeneous group of
ICU patients and evaluate its association with vasopressor support, acute kidney injury
(AKI), multiple organ failure and mortality.
METHODS. Plasma Vit-C was measured by HPLC on days 1 and 3 of ICU
admission. Concentrations were related to mean hourly norepinephrine support in
days 1 to 4, Acute Kidney Injury Network (AKIN) stage, Sequential Organ Failure
Assessment (SOFA) score (all using Spearman’s q), and mortality (using logistic
regression).
RESULTS. Two groups of patients were included: 22 patients undergoing mild
hypothermia after an out-of-hospital cardiac arrest and 29 patients with mixed ICU
diagnoses (major trauma, sepsis, major neurological disease and other). 66 % of
patients were male and mean age was 59 (SD 12) years. Median SOFA score was 9
(IQR 7-11) on day 1 and 7 (IQR 3-10) on day 3. 15 patients (29 %) died in the
ICU.
Median Vit-C plasma concentration was 24 lmol/l (IQR 16-36, n = 51) on day 1
and 19 lmol/l (IQR 14-26, n = 37) on day 3 (p \ 0.001). Deficiency (\ 20 lmol/l)
and severe deficiency (\ 11 lmol/l) occurred in 41 % and 14 % of patients on day
1, and in 59 % and 16 % on day 3.
In the mixed-diagnoses group, mean hourly norepinephrine dose correlated with
Vit-C on day 1 (q = -0.43; p = 0.02) and day 3 (q = -0.58;p = 0.007) and patients
with severe Vit-C deficiency on day 3 received significantly higher hourly norepinephrine doses (median 480 lg/h (IQR 73-656) vs. 3 lg/h (IQR 0-214),
p = 0.002).
Patients developing acute kidney failure (AKIN stage 3) had lower Vit-C concentrations (p = 0.01, figure 1) and Vit-C was related to absolute (q = -0.48;
p = 0.003) and relative (q = -0.47; p = 0.003) creatinine increase from day 1 to
day 3.
Day 1 Vit-C was not associated with SOFA scores (q = -0.16; p = ns), but day 3 Vit-C
correlated with SOFA day 1 (q = -0.43; p = 0.007) and SOFA day 3 (q = -0.61;
p \ 0.001). Severe Vit-C deficiency on day 3 was associated with subsequent mortality in
the ICU (OR 8.5; 95 %CI 1.4-50; p = 0.019).
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NUTRITIONAL SUPPORT IN ICU PATIENTS REQUIRING INTRAORTIC
BALLOON PUMP
J.M. Gomez-Lama1, C.F. Lübbe-Vazquez1, M. Gonzalez-Granados1, P. Saavedra Santana2,
J.L. Romero-Lujan1, S. Ruiz Santana1

[Figure 1. Vitamin C by AKIN stage.]

[Figure 2. Vitamin C and SOFA score.]

1
University Hospital of Gran Canaria Dr Negrin, Intensive Care Unit, Las Palmas de Gran
Canaria, Spain, 2Las Palmas de Gran Canaria University, Mathematics and Informatics
Department, Las Palmas de Gran Canaria, Spain
INTRODUCTION. Cardiogenic shock is a common diagnosis in ICU patients. Nutritional
strategy of these patients is far from being conclusive in medical literature and despite of the
evidence its use remains controversial (1,2).
OBJECTIVES. To retrospectively evaluate the energy delivery given to patients in cardiogenic shock requiring Intraaortic Balloon Pump (IABP).
METHODS. This study was conducted in the 10-bed Cardiovascular Section out of a
30-bed-medical-surgical ICU. All patients admitted to the Cardiovascular Section
from January 1, 2009 to December 31, 2013 who received IABP support were
analyzed. Demographic data, severity scores, hours of Mechanical Ventilation (MV),
cathecolamines doses, ICU and hospital length of stay at admission and/or while on
IABP and/or at withdrawal were recorded. In addition number of hours that studied
patients required IABP was also registered. Energy target was set at 25 kcal/kg/day.
Caloric administration linked to intravenous fluid therapy and/or propofol and/or
enteral nutrition was recorded while patients required IABP. Daily glucose administration and insulin requirements were also reviewed. Categorical variables are
expressed as frequencies and percentages, and continuous variables as mean and
standard deviation (SD) when data followed a normal distribution, or as median and
interquartile (25th-75th percentile) range (IQR) when distribution departed from
normality.
RESULTS. Results are shown in Tables 1, 2 and 3 and in Figure 1. Two thousand three
hundred and twelve patients were admitted to cardiovascular ICU section. Sixty-three
patients received IABP support. Fifty patients of them had it inserted for coronary
artery disease and the remaining thirteen after cardiac surgery. Median duration of
IABP support was 40 h (IQR: 24,55). Median caloric intake while on IABP was
292 kcal (IQR: 147, 820). Finally, ratio administered versus targeted kilocalories was
18 % (IQR; 10.1, 28).
CONCLUSIONS. Patients in cardiogenic shock while on IABP only received less than
20 % of prescribed caloric intake. Caloric intake was given by fluid therapy including
propofol and eventually as trophic enteral feeding.
REFERENCE. 1. Thibault R, Pichard C, Wernerman J, Benjelid K. Cardiogenic shock
and nutrition: safe? Intensive Care Med 2011;37:35-45. 2. Berger MM, Revelly JP,
Cayeux MC, Chiolero RL. Enteral nutrition in critically ill patients with severe
hemodynamic failure after cardiopulmonary bypass. Clin Nutr 2005;24:124-32.

N

63

Age, years, mean ± SD

63.6 ± 11.6

Men/women, n

46/17

Apache-II, mean ± SD

17.6 ± 8.2

SOFA (ICU adminission), median (IQR)

6 (4; 8)

SOFA (ICU discharge), median (IQR)

0 (0; 3)

SOFA (IABP at inserction), median (IQR)

7 (4; 8.5)

SOFA(IABP at withdrawal), median (IQR)

4 (2; 8)

Weigth, kg, mean ± SD

73.1 ± 12.0

Table 1

[Figure 3. Vitamin C by ICU mortality.]
CONCLUSIONS. In this cohort of ICU patients, early plasma Vit-C deficiency was
associated with increased vasopressor support, acute kidney injury, multiple organ dysfunction and mortality. The reciprocal relationship between oxidative stress and antioxidant
depletion precludes any inference of causality, but (severe) Vit-C deficiency may contribute
to organ dysfunction and failure.
The authors declare no conflict of interest.
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INTRODUCTION. Polymyxin B-immobilized fiber column hemoperfusion (PMX) was
first developed in 1994 and has been reported to be effective for patients with septic shock.
It is not clear whether the PMX treatment is particularly useful for what characteristics of
the patient.
OBJECTIVES. The objective of the present study was to investigate what factors have
contributed to the improvement by PMX treatment.
METHODS. We investigated consecutive 78 patients with severe sepsis or septic shock
who were performed PMX treatment in the ICU of Tokyo Medical and Dental University
between April 2004 and July 2013. We retrospectively reviewed demographic data, routine
biochemistry, microbiological data, infection focus, the Acute Physiology and Chronic
Health Evaluation (APACHE) II score, the Sequential Organ Failure Assessment (SOFA)
score, changes in the heart rate, mean arterial pressure (MAP), and PaO2/FIO2 ratio and
survival time of them. In addition, we separated all patients into two groups for analyses:
those whose inotropic score improved after the PMX treatment (improvement group) and
those whose inotropic score did not improve after the PMX treatment (non-improvement
group). We compared with two groups.
RESULTS. In all patients, inotropic score significantly decreased from 18.06 to 9.94
(P = 0.011) after PMX treatment, while PaO2/FIO2 ratio did not significantly change
(P = 0.956). When we separated into two groups, inotropic score at pre-PMX treatment was
significantly higher in the improvement group than in the non-improvement group
(P = 0.001), in other words, the improvement group has taken large amounts of catecholamine before the PMX treatment. In the improvement group PaO2/FIO2 ratio was
significantly improved after PMX treatment (P = 0.041). Other factors, such as organ
dysfunction, MAP before the PMX treatment and chronic illness, did not contribute to the
improvement.
CONCLUSIONS. Our study suggested that the hemodynamics of septic shock patients
could be improved by using PMX. In particular, good effect will be obtained when
peripheral blood vessels were dilated due to septic shock.
3

Ultrasonography in the ICU: 0740–0753
0740
COMPARISON BETWEEN ULTRASOUND OR BRONCHOSCOPY GUIDED
PERCUTANEOUS DILATIONAL TRACHEOSTOMY IN CRITICALLY ILL
PATIENTS - A RETROSPECTIVE COHORT STUDY
A. Gobatto1, B. Besen1, P. Tierno1, M. Park1, P. Mendes1, F. Cadamuro1, D. Joelsons1, L.U.
Taniguchi1, L.M. Malbouisson1
1

[Figure 1. % Kcal administer vs Targeted]
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CAUSES OF HYPONATREMIA IN TRAUMATIC BRAIN INJURY PATIENTS IN
ICU SETTINGS
K. Ahmad1, Z. Alrais1, S. Majeed2, A.A. Wahab3, A. Zocco3, H.I. Elkholy3, J.I. Mathew3,
A.Y. Elzayyat3, H. Elkholy1, M. Elias3
1

Surgical Intensive Care Unit Rashid Hospital Trauma Centre Dubai Health Authority,
Dubai, United Arab Emirates, 2Neurosurgery Department Rashid Hospital, Dubai, United
Arab Emirates, 3Surgical Intensive Care Unit Rashid Hospital, Dubai, United Arab Emirates
INTRODUCTION. Hyponatremia is commonly seen in Traumatic Brain Injury (TBI) patients.
There are various causes of hyponatremia, but Syndrome of Inappropriate ADH (Antidiuretic
Hormone) Secretion-SIADH and Cerebral Salt Wasting (CSW) are the most common.
OBJECTIVES. To know the different causes of hyponatremia in traumatic brain injury
patients in the Intensive Care Unit (ICU) settings.
METHODS. A retrospective audit study was conducted at Surgical Intesive Care Unit on
150 patients diagnosed with various traumatic brain injuries, admitted with or who developed hyponatremia (S.Na \ 135 mmol/L-at least 3 readings) during ICU stay. Standard
guidelines and protocols were followed to diagnose different causes of hyponatremia in
these patients, which are present on the DHA Website-File net. The data was collected by
reviewing patient online electronic record system-Client Information System (CIS), being
used in our unit for patient electronic record documentation.
RESULTS. Males were predominant than females, 87 % v 13 %. 129 were adult & 21
pediatric patients (B12 years). 60 % cases were with severe head injury, 29 with moderate and
31 % mild head injuries. Predominant age group remained from 25-48 years, 53 % (52/150).
Mean serum sodium before treatment was 131.2 ± 2.9 with lowest vaue of 117 mmol/L, and
mean serum sodium post treatment was 137.6 ± 2.5. SIADH was diagnosed in 39(26 %) cases
and CSW in 32(21 %) patients as a cause of hyponatremia. While in 53 % (79/150) of patients
others causes of hyponatremia were found, mainly dehydration(8), during weaning(20) and
post extubation phase(10), overtreatment with desmopressin(7), overuse of fluids(15), use of
hypotonic fluids(3), use of diuretics (2) and mannitol(12). Comorbid conditions like Diabetes,
Hypertension, Ischemic heart disease, Chronic renal failure, Chronic alcohlic and bronchial
asthma were found in 10 % of cases, all other (90 %) were found previously healthier. No case
was found with adrenal insufficiency or hypothyroidism as a cause of hyponatremia.
CONCLUSIONS. SIADH and CSW are the two most common causes of hyponatremia in traumatic brain injury patients, but there are various other causes as well especially in the ICU settings.
REFERENCE(S). 1- Hyponatremia in the Neurosurgical Patient: Diagnosis and Management Chad D. Cole, MSc, Oren N. Gottfried, MD, James K. Liu, MD, William T.
Couldwell, MD, PhD.Neurosurg Focus. 2004;16(4)0.5.2. 2- Hyponatremia and Traumatic
Brain Injury Ammar Wakil, Jen Min Ng, and Stephen L Atkin; BMJ2011 342:d1118doi:
10.1136/bmj.d1118.5.3.

Universidade de São Paulo, São Paulo, Brazil
INTRODUCTION. Percutaneous dilational tracheostomy (PDT) is routinely performed in
the intensive care unit (ICU) with bronchoscopic guidance. Recently, ultrasound (US) has
emerged as a new safety adjunct tool to increase efficacy of PDT. However, available data
are limited to case series without any control group.
OBJECTIVES. Evaluate the efficacy and safety of US versus bronchoscopy-guided PDT in
critically ill patients.
METHODS. All patients submitted to PDT after the standardization of US-guided PDT
technique in our institution were analysed. Demographic and procedure-related variables,
complications and clinical outcomes were collected and compared between patients
undergoing US or bronchoscopy-guided PDT.
RESULTS. Sixty patients had been submitted to PDT and were enrolled, of whom 11 under
bronchoscopy guidance and 49 under US guidance (Table 1). Procedure was performed
faster in the US group compared to the bronchoscopy group (12 vs 15 min respectively,
p = 0.028) (Table 2). None of the patients had any major complication. Minor complication
rates were not different between groups, as well as median time from tracheostomy to
mechanical ventilation liberation, median ICU and hospital length of stay, ICU mortality
and hospital mortality (Table 3).
CONCLUSION. US-guided PDT is effective, safe and is associated with similar complication rates and clinical outcomes when compared to bronchoscopy-guided PDT.
Bronchoscopy
(n = 11)

Ultrasound
(n = 49)

p
Value

Male gender, n(%)

5 (46)

31 (67)

0.189

Age, years

49 (18.7)

52 (19.8)

0.417

SAPS 3, median [25th, 75th]

66 [61-67]

59 [50-72]

Anatomical Difficulties, n(%)

0.263
0.191

None

9 (82)

46 (94)

Short Neck

1 (9)

3 (6)

Limited Neck Extension

1 (9)

0

MV before tracheostomy, days,
median [25th, 75th]

15 [14-23]

13 [10-22]

0.004

Bronchoscopy
(n = 11)

Ultrasound
(n = 49)

p
Value

Easy

7 (64)

28 (57)

Some difficulty

3 (27)

15 (31)

Difficult/Very dificult

1 (9)

6 (12)

Sepsis: Experimental studies: 0739

Number of tracheal punctures,
median [25th, 75th]

2 [1-2]

1 [1-2]

0739

Change in puncute site after US, n(%) not applicable

9 (18 %)

POLYMYXIN B-IMMOBILIZED FIBER COLUMN HEMOPERFUSION IN
TREATMENT FOR SEPTIC SHOCK CONTRIBUTES TO CONSTRICT
PERIPHERAL BLOOD VESSELS

Procedure length (minutes), median
[25th, 75th]

12 [8-15]

M. Sugiura1, C. Mitaka2, G. Haraguchi2, M. Tomita3, N. Inase1

[Table 1 - General characteristics of the patients]

Procedure difficulty, n(%)

[Table 2 - Procedure data]

0.464

15 [15-22]

0.735

0.028
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Bronchoscopy
(n = 11)

Ultrasound
(n = 49)

1 (9)

6 (12)

Prolonged local compression

1 (9)

1 (2)

Local wound care

0

1 (2)

Hypotension, n(%)
Minor Bleeding, n(%)

1
0.491

history of chronic obstructive pulmonary disease. Ann Emerg Med. 2008;51:25-34. 2.
Nielsen LS, Svanegaard J, Wiggers P, Egeblad H. The yield of a diagnostic hospital
dyspnoea clinic for the primary health care section. J Intern Med 2001;250(5):422 -8. 3.
Remes J, Miettinen H, Reunanen A, Pyörälä K: Validity of clinical diagnosis of heart failure
in primary health care. Eur Heart J 1991, 12:315-321.
GRANT ACKNOWLEDGMENT. We conducted our study within the course of our
regular work at Cairo university hospitals, with no extra funding in any form.

Drop in peripheral oxygen saturation, n(%) 1 (9)

2 (4)

0.462

Atelectasis, n(%)

1 (9)

1 (2)

1

Time between tracheostomy and liberation
from MV, hours, median [25th, 75th]

48 [24 - 54]

48 [42 - 96] 0.284
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ICU length of stay, days, median [25th,
75th]

20 [16-30]

20 [25,5 25]

0.411

THE PROGNOSTIC VALUE OF MAGNETIC RESONANCE IMAGING IN
MODERATE AND SEVERE TRAUMATIC BRAIN INJURY: A SYSTEMATIC
REVIEW AND META-ANALYSIS

Hospital mortality, n(%)

7 (64)

21 (43)

0.318

[Table 3 - Complications and clinical outcomes]

[Figure 1]
Figure 1. A) Cervical left parasagittal scan. Cricoid cartilage (CC), the tracheal cartilages
(T1-T3), comet tail artifact (CTA), Air-mucosa (A-M) interface. B) Transverse scan. SM,
strap muscle; TG, thyroid gland.
REFERENCES. 1. Freeman BD, Morris PE. Tracheostomy practice in adults with acute
respiratory failure. Critical care medicine. 2012;40(10):2890-6. 2. Sustic A, Zupan Z, Eskinja N, al. e. Ultrasonographically guided percutaneous dilatational tracheostomy after
anterior cervical spine fixation. Acta Anaesthesiol Scand. 1999;43:1078-80. 3. Rajajee V,
Fletcher JJ, Rochlen LR, Jacobs TL. Real-time ultrasound-guided percutaneous dilatational
tracheostomy: a feasibility study. Critical care. 2011;15(1):R67. 4. Guinot PG, Zogheib E,
Petiot S, Marienne JP, Guerin AM, Monet P, et al. Ultrasound-guided percutaneous tracheostomy in critically ill obese patients. Critical care. 2012;16(2):R40.
5. Rudas M, Seppelt I. Safety and efficacy of ultrasonography before and during percutaneous dilatational tracheostomy in adult patients: a systematic review. Crit Care Resusc.
2012;14(4):297-301. 6. Delaney A, Bagshaw SM, Nalos M. Percutaneous dilatational tracheostomy versus surgical tracheostomy in critically ill patients: a systematic review and
meta-analysis. Critical care. 2006;10(2):R55. 7. Park M, Brauer L, Sanga RR, Amaral ACKB, Ladeira JP, Azevedo LCPd, et al. Percutaneous Tracheostomy in Critically-ill Patients:
the Experience of a Medical Intensive Care Unit. J Bras Pneumol. 2004;30:237-42.
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INTRODUCTION. Traumatic brain injury (TBI) represents a major cause of mortality and
morbidity worldwide. Determining long-term prognosis is important for assisting clinical
decision-making and informing substitute decision makers. However, the prediction of
neurological outcome remains problematic. Magnetic resonance imaging (MRI) is
increasingly used to evaluate structures such as the brainstem in the acute phase of TBI for
neuroprognostication despite its unestablished prognostic value. We undertook a systematic
review of prognostic studies on MRI performed in the acute-phase of moderate or severe
TBI.
OBJECTIVES. To determine the prognostic value of acute-phase structural MRI in
patients with moderate or severe TBI.
METHODS. We searched MEDLINE, EMBASE, BIOSIS and Cochrane CENTRAL
from inception to August 2012. We included observational cohort studies of adults with
moderate or severe TBI that evaluated the association of structural MRI performed
within 28 days of the TBI with neurological outcome. Our primary outcomes were the
Glasgow outcome scale (GOS), the extended GOS (GOSe) and mortality. An unfavourable outcome was defined as a score of 1, 2 or 3 on the GOS and as a score of 1 to
4 on the GOSe. We generated summary effect estimates employing a random effects
model with the Mantel–Haenszel method and reported relative risks (RR) with 95 %
confidence intervals (95 % CI). We explored statistical heterogeneity with the I2 statistic.
Subgroup analyses planned a priori were undertaken to investigate heterogeneity and
robustness of the results.
RESULTS. We identified 19, 416 records and included 29 (n = 1,483) studies, of which 18
(n = 905) were eligible for meta-analysis. Brainstem lesions were significantly predictive of
unfavourable GOS (9 studies, n = 465, RR = 2.77, 95 % CI 1.56 to 4.92, I2 = 86 %) and
of mortality (3 studies, n = 131, RR = 2.71, 95 % CI 1.21 to 6.07, I2 = 0 %). The association of brainstem lesions with GOS was also derived through a second method by the
dichotomization of two scoring systems (Firsching and Adams-Gentry) into grades of
brainstem lesions vs. non-brainstem lesions (6 studies, n = 386, RR = 2.70, 95 % CI 1.79
to 4.07, I2 = 63 %). In subgroup analyses, we found that the prognostic significance of
brainstem lesions was derived from lesions confined to the midbrain and pons. Bilateral
symmetric lesions were associated with greater risk of unfavourable GOS compared to
unilateral lesions.
CONCLUSIONS. Brainstem lesions, especially lesions of the midbrain or pons and
bilateral lesions, are predictors of unfavourable GOS and mortality. Further studies controlling for established and potential prognostic predictors are required to assess the additive
value of acute MRI as a prognosticator for TBI.
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SEPTIC PATIENTS
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INTRODUCTION. Acute dyspnea is a common presentation in the emergency department
and critical care setting. Early differentiation of cardiac causes of dyspnea from pulmonary
related causes is of great significance(1). Clinical data including history and clinical
examination may sometimes fail to differentiate the cause of dyspnea(2). Point of care Lung
ultrasound and pressure end tidal CO2 may add more diagnostic accuracy.
OBJECTIVES. Our study compared the diagnostic accuracy of clinical criteria for diagnosis of heart failure related acute dyspnea as calculated with modified Boston criteria (3)to
pressure of end tidal Co2 and to b lines on lung ultrasound.
METHODS. We conducted a prospective study. In Cairo university hospitals, between
December 2012 to February 2014, 250 patients with acute dyspnea were recruited, of whom
25 patients were excluded. 225 patients were subdivided into heart failure related acute
dyspnea group (n = 118) and pulmonary (asthma/COPD) related acute dyspnea group
(n = 107). History, clinical examination, standard laboratory tests, chest X ray, lung
ultrasound for bilateral symmetrical b lines and pressure end tidal co2 level were collected.
RESULTS. Lung ultrasound had the best performance, with sensitivity 100 % and specificity of 94 % and area under the receiver-operating curve (AUROC) 0.97. Clinical
evaluation using modified Boston criteria had sensitivity 84 % and specificity of 83 % and
AUROC 0.96. The pressure of end tidal Co2 had sensitivity 81 % and specificity of 79 %
and AUROC 0.94.
CONCLUSIONS. Point of care lung ultrasound gives accurate differentiation between
cardiac related acute dyspnea from pulmonary related acute dyspnea.
REFERENCE(S). 1. Singer AJ, Emerman C, Char DM, Heywood JT, Kirk JD, Hollander
JE, et al. Bronchodilator therapy in acute decompensated heart failure patients without a
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INTRODUCTION. The amount of fluids used to resuscitate patients in acute circulatory
failure is difficult to quantify and traditional methods used are not accurate.(1) The ability of
inferior vena cava collapsibility index should be investigated to detect fluid response in
spontaneously breathing critically ill septic patients.
OBJECTIVES. To compare between left ventricular outflow tract Velocity time integral
(VTILVOT) and Inferior vena cava collapsibility index (IVCCI) as a predictor to fluid
responsiveness in spontaneously breathing critically ill septic patients after infusion of
100 cc fluids over one minute and after 500 cc fluids over 15 min.
METHODS. This study was conducted on 40 adult male and female critically ill septic
patients. VTILVOT was measured by echocardiography before fluid resuscitation, after
100 cc over 1 min and after additional 400 cc over 14 min. IVCCI was measured simultaneously with VTILVOT. IVCCI was calculated by the following formula (Expiratory
diameter- Inspiratory diameter/Expiratory diameter). The studied population was separated
into two groups, responders and non-responders according to increase in VTILVOT after
500 cc fluid (DVTI 500) by 15 %. The percent of change of IVCCI after 100 ml and after
500 ml fluid infusion were calculated as DIVCCI 100 and DIVCCI 500 respectively.
Receiver operator characteristic (ROC) curves were generated for IVCCI (100 and 500) and
DIVCCI (100 and 500) to determine the best cutoff value.
RESULTS. Among 40 included patients, 20 (50 %) were responders with pneumonia being
the most common site of infection. The area under the ROC curve for IVCCI 100 was 0.910
(p \ 0.001). The best cut off value was [45 % with sensitivity, specificity, PPV, and NPV
was 90 %, 65 %, 72 %, 88.67 % respectively. The accuracy was 77.5 %. While that for
IVCCI 500 was 0.908 (p \ 0.001) with a best cut off value was [37 % with sensitivity,
specificity, PPV, NPV was [90 %, 70 %, 75 %, 87.5 % respectively. The accuracy was
80 %. The AUC for DIVCCI 100 was 0.75 with a best cutoff value\14 % (p = 0.006) with
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sensitivity, specificity, PPV and NPV 70, 85, 83.3 and 73.9 % respectively. The accuracy
was 77.5 %. While the AUC for DIVCCI 500 was 0.745 with a best cut off value B 29 %
with sensitivity, specificity, PPV and NPV was 65, 75, 72.2 and 68.1 %. The accuracy was
70 %.
ALL
PATIENTS

RESPONDERS NONRESPONDERS

Age in years

53.47 ± 14.26

49.60 ± 17.27

Heart rate
b/min

107.87 ± 11.47 108.30 ± 13.50 107.45 ± 9.36

57.35 ± 9.38

P-VALUE
p = 0.088
p = 0.818

MAP mmHg 57.50 ± 11.66

54.85 ± 12.20

60.15 ± 10.74

p = 0.153

DVTI 100

10.68 ± 1.85

5.81 ± 1.66

p \ 0.001

8.25 ± 3.01

DVTI 500

14.30 ± 4.14

17.95 ± 2.05

10.65 ± 1.71

p \ 0.001

IVCCI 100

35.04 ± 15.93

46.64 ± 7.97

23.45 ± 13.21

p \ 0.001

IVCCI 500

29.16 ± 13.73

39.33 ± 6.87

18.99 ± 11.05

p \ 0.001

D IVCCI 100 15.63 ± 10.42

10.28 ± 5.19

20.98 ± 11.65

p = 0.006*

D IVCCI 500 28.60 ± 10.59

24.15 ± 6.73

33.06 ± 11.96

p = 0.008*

REFERENCES. 1 Volpicelli et al. Intensive Care Med 2012; 38:577-591 2 Volpicelli G.
Intensive Care Med 2011; 37:224-232

[Characteristics of the general population and comp]
CONCLUSIONS. In spontaneously breathing critically ill septic patients IVCCI [ 45 %
after 100 cc and IVCCI [ 37 % after 500 cc are usually fluid responsive while lower values
do not exclude fluid responsiveness. DIVCCI 100 and 500 have a low predicting ability to
determine fluid responsiveness in spontaneously breathing critically ill patients.
REFERENCE(S). 1. Marik PE, Baram M, Vahid B. Does central venous pressure predict
fluid responsiveness? A systematic review of the literature and the tale of seven mares.
Chest. 2008;134(1):172-8.
GRANT ACKNOWLEDGMENT. El-AwadI SM, Fayed AM, El-Badawy TH, Critical
Care Department Alexandria Main University Hospital.
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INTRODUCTION. Lung ultrasound (LUS) is a well-established method that can exclude
pneumothorax with a sensitivity and specificity that is equivalent or superior to chest X-ray.
While anesthesiologists and intensivists often are facile with the use of ultrasound to guide
central venous catheter placement and regional anesthesia techniques that entail a risk of
pneumothorax, the use of LUS for pneumothorax detection has not been widely taught. In
anticipation of an increased training demand for LUS, efficient and scalable teaching
methods should be developed.
OBJECTIVES. To compare the improvement in LUS skills after either web-based or
classroom-based training. We hypothesized that web-based training will not be inferior to
classroom-based training beyond a non-inferiority limit of 10 % and that both will be
superior to no training.
METHODS. After a pre-test, anesthesiologists were randomized to either web-based
(Group Web), classroom-based (Group Class), or no training (Group Control), and then
completed a post-test. Groups Web and Class returned for a retention test 4 weeks later.
All three tests were similar, testing both practical and theoretical knowledge. Teaching
for Group Class consisted of a standardized power-point lecture conforming to the
Consensus Conference on Lung Ultrasound.1,2 This was followed by hands-on training.
Group Web received a narrated video of the same power-point presentation, followed
by an on-line demonstration of LUS which also instructs the viewer to perform a LUS
on himself using a clinically-available ultrasound machine and submit smart-phone
snapshots of the resulting images as part of a portfolio system. Group Web received no
other hands-on training.
RESULTS. Groups Web, Class, and Control contained 21, 21, and 7 anesthesiologists,
respectively. Baseline characteristics including age, gender, and level of training did not
differ significantly. Figure 1a compares the improvement after training compared to the
control group (means and 95 % confidence intervals). Figure 1b shows the difference
between the improvement of groups Class and Web using a 2-sample T-test with the mean
and both 95 % confidence limits to the left of both the apriori non-inferiority limit and
zero.
CONCLUSIONS. When teaching anesthesiologists the ultrasound techniques necessary to
detect pneumothorax, web-based teaching is not inferior to classroom -based teaching.
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INTRODUCTION. Recently lung ultrasound (LUS) has been increasingly used for diagnosing several pulmonary conditions. However the role of LUS in the assessment and
monitoring of lung injury in septic patients has not yet been well studied.
OBJECTIVES. In patients with sepsis we aimed to explore (1) the correlations between
LUS findings and the severity of lung injury, (2) the ability of LUS findings to reflect the
temporal changes in the severity of lung injury, and (3) the concordance between LUS and
chest radiograph (CXR) as a test for assessing and monitoring of lung injury.
METHODS. We evaluated 28 patients aged 18 years and older with sepsis admitted to the
ICU in a university hospital. Patients were studied with arterial blood gas, portable CXR,
and LUS within 48 h of admission. We scored the LUS findings with a prespecified scoring
system (LUS score), which is based on ultrasound patterns in 12 predefined chest regions.
The patterns included normal aeration, multiple irregularly spaced B-lines, multiple abutting
B-lines, and consolidation. We scored the CXR findings with a previously validated scoring
system (CXR score) [1]. These scores were compared with PaO2/FiO2 ratio (P/F), oxygenation index (mean airway pressure x FiO2/PaO2) (OI), Murray’s lung injury score (LIS)
[2], and duration of mechanical ventilation (MV). Areas under the receiver operating
characteristic curves (AUC) were compared between LUS and CXR scores for the ability to
discriminate between P/F B 300 and P/F [ 300. In 13 patients, the changes in LUS and
CXR scores were compared with the changes in P/F between the baseline and follow-up
evaluation. Correlations were assessed using the Spearman’s rank correlation and comparison of AUC values was performed using the DeLong test. Statistical significance was
defined as a two-tailed p-value \ 0.05.
RESULTS. The LUS score significantly correlated with P/F (rs = -0.64, p \ 0.001), OI
(rs = 0.56, p = 0.004), LIS (rs = 0.68, p \ 0.001), and duration of MV (rs = 0.60,
p = 0.004). Similarly, the CXR score significantly correlated with P/F (rs = -0.54,
p = 0.003), OI (rs = 0.64, p \ 0.001), LIS (rs = 0.76, p \ 0.001), and duration of MV
(rs = 0.50, p = 0.017). There was no difference between LUS score (AUC 0.87) and CXR
score (AUC 0.86) in the ability to discriminate between P/F B 300 and P/F [ 300. In 13
patients, follow-up evaluation was carried out 1 to 5 days after the initial evaluation. The
LUS score correctly reflected the improvement or worsening of oxygenation in 11 out of 13
(85 %) patients, and CXR score in 8 out of 13 patients (62 %).
CONCLUSIONS. LUS appears to be as reliable a tool as CXR to assess and monitor the
severity of lung injury in septic patients. Since it is noninvasive and easily repeatable at the
bedside, LUS might be an attractive alternative to CXR in evaluating lung injury in septic
patients.
REFERENCE(S). 1. Clin Chest Med.1985;6(3):315. 2. Am Rev Respir Dis. 1988;138:720.
GRANT ACKNOWLEDGMENT. Conflicts of interest: none declared.
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INTRODUCTION. Pulmonary dysfunction based algorithms can facilitate more consistent
application of PT interventions in critical care (CC) and improve patient outcome1. Chest
X-rays (CXR) are used to identify pulmonary dysfunction, but have limited diagnostic
accuracy in comparison to lung ultrasound (LUS)2 .
OBJECTIVES. This study aims to evaluate the impact of LUS delivered by a consultant
physiotherapist on subsequent treatment intervention by the respiratory PT team within CC.
METHODS. A convenience sample of patients who had received LUS delivered by the
PTC between October 2011 -October 2012 within CC. Details of PT interventions were
reviewed using the electronic notes system on the day prior to and the day following LUS.
The respiratory problem identified by the attending PT was recorded under one or more of
the following categories; secretion retention, ventilation:perfusion mismatch, loss of lung
volume or respiratory pump failure. This was used as an indicator of PT diagnosis of
pulmonary dysfunction. Patient’s that did not receive PT intervention on the day prior to and
the day following LUS were excluded.
RESULTS. Fifty patient notes were reviewed, 15 were excluded from analysis (Figure 1).
A mean period of 1.5 days (range 0-6) elapsed between the last CXR and PT review. The
level of agreement between the radiologist reported CXR and PT delivered LUS was 58 %

2
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(19/35). Physiotherapy identified problems changed on 51 % (18/35 patient records) of
occasions post LUS intervention (Figure 2).

Pneumonia

TBS, Me (min– Consolidations,
max)
(min–max)

Me A-lines,
(min–max)

Bacterial
pneumonia

17 (0-93)

4 (0-19)

19 (0-38)

Pulmonary
aspergillosis

32 (0-101)*

1 (0-25)

15 (1-38)

Pneumocystis
pneumonia

42 (0-105)*

0 (0-4)#

5 (0-44)*#

Me

[LUS artefacts of pneumonia in neutropenic pts (Me,]
CONCLUSIONS. LUS can be used for assessment of pulmonary abnormalities in neutropenic patients. Pts with aspergillosis and pneumocystis pneumonia had more B-lines than
pts with bacterial pneumonia. Pts with pneumocystis pneumonia had less consolidation and
A-lines than pts with aspergillosis.
REFERENCE(S). [1] D. Lichtenstein, I. Goldstein, E. Mourgeon. Comparative Diagnostic
Performances of Auscultation, Chest Radiography, and Lung Ultrasonography in Acute
Respiratory Distress Syndrome. Anesthesiology 2004; 100:9-15

[Figure 1]
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[Figure 2]
CONCLUSIONS. Given the retrospective nature of this study it is difficult to establish the
clinician’s true clinical diagnosis of pathology and using the problem list as a substitute for
pulmonary dysfunction may not be sensitive enough. This notes review suggests that the
addition of PTC delivered LUS may have an impact on the identification of physiotherapy
problems on subsequent PT assessment. However given the small sample size definitive
conclusions cannot be drawn.
REFERENCES. 1. Hanekom SD, Louw Q, Coetzee A. The way in which a physiotherapy
service is structured can improve patient outcome from a surgical CC: a controlled clinical
trial. Crit Care 2012 Dec 11;16(6):R230. 2. Xirouchaki N1, Kondili E, Prinianakis G,
Malliotakis P, Georgopoulos D. Impact of lung ultrasound on clinical decision making in
critically ill patients. Crit Care Med. 2014 Jan;40(1):57-65.
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INTRODUCTION. ARF is the frequent reason for admission of pts with HM in ICU. Chest
computed tomography (CT) is the standard tool to assess of pulmonary pathologies, but the
CT is limited by necessity to transfer critical ill pts to the radiology department and radiation
exposure. Recently, bedside LUS is increasingly used in pts with ARF [1].
OBJECTIVES. To assess value of LUS in diagnostics of lung lesions in neutropenic pts
with ARF.
METHODS. In prospective study 24 neutropenic pts (median age 55 yrs) with HM and
ARF were enrolled. Examination of the pts included CT, LUS, bronchoalveolar lavage. The
lung weight was calculated using a software Multivox-DICOM (Russia), adapting for CT
measurements. LUS was performed with a microconvex 1-5 MHz transducer (M-TURBO,
SonoSite, USA). B-lines, consolidation, pleural effusion in 23 lung zones were assessed by
LUS. The total numbers of B-lines were counted as the total B-line score (TBS). 46
examinations have been performed in 24 pts.
RESULTS. In 33 cases CT revealed pleural effusion (median 100 ml, min - 30 ml, max 700 ml). There were CT signs of pulmonary consolidations in 31 cases, lung edema in 19
cases, combination of lung edema and consolidation in 19 cases. LUS detected pleural
effusion in 31 cases (median 160 ml, min 140 ml, max 400 ml). In 41 cases B-lines were
revealed (median TBS was 33.5, min 1, max 81). Lung consolidations were detected by
LUS in 22 cases, combinations of consolidation and B-lines in 39 cases. There were correlations between TBS and lung weight (r = 0.35; P = 0.004), between volumes of effusion
estimated by LUS and CT (r = 0.6; P = 0.0001). There were differences in LUS manifestations of pneumonia of various etiology. The most TBS and consolidation zones were
detected in pneumocystic pneumonia and invasive pulmonary aspergilosis (see tab 1, where.
* - p \ 0.05 in comparison with bacterial pneumonia, # - p \ 0.05 in comparison with
aspergillosis).

Hallym University Sacred Heart Hospital, Emergency Medicine, Gang-won, Korea,
Republic of, 2Dongguk International University, Emergency Medicine, Seoul, Korea,
Republic of, 3Dankook University, Emergency Medicine, Cheonan, Korea, Republic of
INTRODUCTION. Central venous catheterization plays an important role in treating
critically ill patients in Emergency department and ICU. Though central venous catheterization has many advantages, it can cause various complications such as bleeding,
pneumothorax, and infection. In recent years ultrasound guided central venous catheterization is recommended to reduce the known complications. But so far, no study suggests an
overall guideline that can be used throughout all stages of central venous catheterization.
OBJECTIVES. We devised an ultrasound guideline for prevention and early detection of
complications with CVC, and named it SAVE protocol. This study is designed to show the
efficacy of the SAVE protocol in catheterizing the IJV.
METHODS. All patients who underwent internal jugular vein catheterization in one
emergency center were included in the study.Among the enrolled patients, 97 underwent
SAVE. The SAVE protocol consisted of 1) checking the condition of the internal jugular
vein and pre-CVC lung ultrasound to rule out preexisting pneumothorax 2) ultrasound
guided puncture of central vein, 3) sonographic detection of guide wire before dilation, 4)
post-CVC lung ultrasonography to find post procedural complications. The primary outcome
of the study was the success rate of each stage. The secondary outcome was the time taken
to execute the SAVE exam.The whole process of patient’s care was recorded by video for
the purpose of time analysis. And physicians described anatomical site, reason for catheterization, and acute mechanical complications.
RESULTS. In all subjects, guide wire was visible within the lumen of the IJV. Median
access time, from insertion to the detection of guide wire in IJV via ultrasound, was 20 s.
After the CVC was inserted, post-CVC lung ultrasonography was completed within 70 s on
median time. It took more than 5 min to identify chest x-ray image. Acute mechanical
complications - happened to 3 patients - were detected immediately by the SAVE protocol.
CONCLUSIONS. This study shows SAVE protocol could both detect complications at an
early stage and prevent complications in all patients. Through this study, we recommend
applying the SAVE protocol to all patients in need of central venous catheterization.
REFERENCE(S). 1. Milling TJ Jr, Rose J, Briggs WM, Birkhahn R, Gaeta TJ, Bove JJ, et
el. Randomized, controlled clinical trial of point-of-care limited ultrasonography assistance
of central venous cannulation: the Third Sonography Outcomes Assessment Program
(SOAP-3) Trial. Crit Care Med. 2005;33:1764-9 2. Karakitsos D, Labropoulos N, De Groot
E, Patrianakos AP, Kouraklis G, Poularas J, et el. Real-time ultrasound-guided catheterisation of the internal jugular vein: a prospective comparison with the landmark technique in
critical care patients. Crit Care. 2006;10:R162
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INTRODUCTION. Patients admitted in the ICU often fail to wean from mechanical
ventilation (MV). The new classification of weaning 1 defines ‘‘difficult weaning’’ when
extubation is achieved within seven days from the first trial and after a maximum of three
attempts and ‘‘prolonged weaning’’ when extubation is achieved after more than seven days
and a minimum of three attempts.
OBJECTIVES. To investigate the usefulness of M-mode ultrasonographic (US) diaphragmatic excursion (DE) in prospectively evaluating weaning outcomes in comparison to
Rapid Shallow Breathing Index (RSBI).
METHODS. We present preliminary data of our ongoing study. A prospective observational study is being conducted in patients with difficult or prolonged weaning, in a general
university ICU, after approval by the local ethics committee. The hemidiaphragms of 20
patients were evaluated by M-mode ultrasonography (5-MHz probe), as previously
described 2. Patient’s bed head was set at 30 angle. A DE of less than 10 mm during quiet
breathing was considered positive and indicative of weaning failure 3. US was performed
twice: while on Pressure Support Ventilation (PSV at PIP 12 - PEEP 5cmH2O) and at
10 min T-piece. RSBI (at PIP 5cmH2O, to compensate for circuit́s resistance) was also
calculated at bedside. Spontaneous Breathing Trial (SBT) was classified as either a success
or a failure by the patient́s physician. P value was set at 0.05 level of significance.
RESULTS. 20 patients (12 men) were included. Mean age was 59.5 (SD 16.2) years. Mean
APACHE II was 22.7 (SD 8). Table 1 presents Odds ratio, sensitivity, specificity, PPV and
NPV value for sonographic DE and RSBI. A DE of less than 10 mm during PSV, increased
15.9 fold the odds for weaning failure, but it was not statistically significant at 5 % level. On
the contrary, a \ 10 mm excursion during SBT augmented 15-fold the odds for weaning
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failure, in a statistically significant way and provided higher specificity and positive predictive value compared to RSBI.
Odds ratio, sensitivity, specificity, PPV and NPV value for M-mode US
diaphragmatic excursion and RSBI
OR

CI

15.9 0.69-363
Diaphragmatic
excursion
of \ 10 mm
(at PSV: PIP
12 - PEEP 5)
1.7-136.2

p

Sensitivity Specificity PPV NPV

0.08 0.38

1

1

0.02 0.75

0.83

0.75 0.83

0.67

0.67 1

Diaphragmatic
excursion
of \ 10 mm
(at SBT)

15

RSBI (set
at [ 105,
under PIP
5cmH2O)

32.1 1.48-693.5 0.03 1

0.7

OR = Odds Ratio; CI = Confidence Interval; PPV = Positive Predictive Value;
NPV = Negative Predictive Value; PIP = Peak Inspiratory Pressure,
PEEP = Positive End-Expiratory Pressure
[Table 1]
CONCLUSIONS. Our preliminary data suggest that diaphragmatic M-mode ultrasonography could be another tool in predicting weaning success, but the ideal cut-off point
remains to be evaluated.
REFERENCE(S). 1. Boles J-M et al. Weaning from mechanical ventilation. Eur Respir J.
2007;29(5):1033-56. 2. Matamis D et al. Sonographic evaluation of the diaphragm in
critically ill patients. Technique and clinical applications. Intensive Care Med.
2013;39(5):801-10. 3. Jiang J-R et al. Ultrasonographic evaluation of liver/spleen movements and extubation outcome. Chest. 2004;126(1):179-85.
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CENTRAL VENOUS CANNULATION: IS THE LANDMARK TECHNIQUE
CORRECT?
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INTRODUCTION. The internal jugular vein (IJV) is of great importance in intensive care
medicine and anaesthesia. Over the previous decade, we have seen an increasing use of
ultrasound locating devices to identify the vein for insertion of a catheter in the UK. This has
predominantly occurred due to national guidelines1. Prior to this guidance, IJV CVCs were
inserted under the landmark technique. This consists of locating the point medial to the
carotid artery at the level of the cricoid cartilage (being at the spinal level of C6) aiming at
the ipsilateral nipple2,3,4. The IJV is noted to be easier to cannulate at or below the level of
the cricoid cartilage as the diameter of the vein increases from this point due to merging of
tributary veins5.
OBJECTIVES. We found that ultrasound images showed certain patients demonstrated a
bifurcation in the IJV at variable anatomical positions. Distally to this point the vein
becomes narrower, therefore identifying the point at which central venous cannulation
becomes more difficult. This probed us to investigate the prevalence of this anatomical
difference, and to challenge the teaching of the landmark technique-is the cricoid cartilage
the ideal vertical landmark?
METHODS. We examined computed tomography angiogram scans of 345 patients who had
received their scan for other clinical reasons. We examined for any bifurcation in the left or
right IJV in the cervical/high thoracic area and correlated this split with the spinal level.
RESULTS. We gained results for all 345 patients. 63 % of patients were male and 27 %
were female. There was a unimodal distribution of ages skewed to the older patients.
We found that 82 % of our cohort demonstrated a notable radiological bifurcation in their
IJV. These bifurcations corresponded with the following spinal levels: C2 in 1 % of patients,
C3 in 27 % of patients, C4 in 36 % of patients, C5 in 22 % of patients, C6 in 11 % of
patients, C7 in 3 % of patients and T1 in 0.7 % of patients. No patients demonstrated
bifurcations at other spinal levels within the neck.
CONCLUSIONS. This study therefore illustrated that 96.5 % of our cohort who demonstrated a bifurcation did so at level C6 or above. This reinforces that IJV cannulation using the
landmark technique at the level of the cricoid cartilage (C6) does provide the best vertical
landmark for vessel diameter in all patients, and hence successful insertion of the CVC.
REFERENCE(S). 1. National Institute for Health and Care Excellence (2002) [Guidance
on the use of ultrasounds locating devices for placing central venous catheters]. [TA49].
London: NICE. 2. Nolan J et al. 2012. Anaesthesia for Emergency Care. 1st ed. Oxford
University Press: Oxford 3. Sidebotham, D et al. 2007. Cardiothoracic Critical Care. 1st ed.
Elsevier: Philadelphia 4. Waldmann C et al. 2008. Oxford Desk Reference : Critical Care.
1st ed. Oxford University Press: Oxford 5. Reichman E et al. 2004. Emergency Medicine
Procedures. 1st ed. McGraw-Hill: New York
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IMPACT OF PLEURAL FLUID REMOVAL ON CONTINUOUS CHEST
ELECTRICAL IMPEDANCE TOMOGRAPHY EXAMINATIONS OF INTENSIVE
CARE PATIENTS
D. Bläser1, T. Becher1, I. Lautenschläger1, T.-A. Meinel1, A. Frerichs1, D. Schädler1,
N. Weiler1, I. Frerichs1
1
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INTRODUCTION. Electrical impedance tomography (EIT) is increasingly used for bedside monitoring of regional lung volumes and ventilation in intensive care patients. Pleural

effusion may impact the EIT findings because of the presence of excessive electrically
conductive fluid in the pleural cavity.
OBJECTIVES. To study the effect of pleural fluid removal on regional lung aeration
determined by EIT.
METHODS. Six critically ill postsurgical patients (four men, two women, mean age ± SD:
62 ± 13 yr) suffering from unilateral pleural effusion of non-cancerous origin were
examined by EIT (PulmoVista500, Dräger Medical, Lübeck, Germany) in the intensive care
unit. The study was approved by the the Ethics Committee of the Medical Faculty of
Christian-Albrechts University, Kiel, Germany. EIT data were acquired at a scan rate of 50
images/s before and during thoracocentesis. One patient was excluded from the study
because of pneumothorax development. Pleural fluid (total volume of 400 to 700 ml) was
removed in 100 ml steps. All patients breathed spontaneously, one patient was sitting and
the other four were supine during the procedure.
RESULTS. The analysis of EIT data revealed a large almost linear increase in regional
electrical impedance at the chest side where the fluid was removed (mean goodness of
fit ± SD: 0.95 ± 0.07). Only slight increase of impedance was noted at the contralateral
chest side. By the end of the fluid removal, regional electrical impedance increased in the
average by 373 % at the affected and by 53 % at the unaffected side.
CONCLUSIONS. Our study results imply that EIT findings are impacted by the removal of
fluid in patients suffering from pleural effusion. These effects are predominantly located at
the affected side of the chest but are also discernible at the contralateral side where they
probably reflect the accompanying mediastinum shift with an increase in lung aeration. Our
findings confirm observations in patients studied before and after the removal of malignant
pleural fluid [1] and show that one-sided pleural pathology must be taken into account
during interpretation of EIT examinations as previously found in case of empyema [2].
REFERENCE(S). [1] Alves et al. Ann Am Thorac Soc 2014, 11, 186-91. [2] Bläser et al.
Physiol Meas 2014, 35, in press.
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INTRODUCTION. Left ventricular (LV) dysfunction is common in critically ill patients.
Echocardiographic assessment of systolic function by ejection fraction (EF) may be technically difficult due to poor windows and often inaccurate. Mitral annular plane systolic
excursion (MAPSE) may be a more precise and easily measured alternative that could
reflect both systolic and diastolic dysfunction.
OBJECTIVES. We aimed to study the efficacy of MAPSE as a tool to assess LV function
in critically ill patients.
METHODS. We conducted this prospective observational trial on 86 consecutive adult
patients admitted to our Multidisciplinary Intensive Care Unit. Echocardiographic assessment was performed on day 1. EF was measured by the Teicholz method. MAPSE was
measured from the medial and lateral annulus and averaged. Diastolic function was assessed
by E/E’ ratios by tissue doppler imaging from the septum and lateral wall and trans-mitral
velocities measured by pulse wave doppler.
RESULTS. A complete echocardiographic study was possible in 82 (95.3 %) patients.
Systolic dysfunction, defined as EF less than 50 %, was observed in 21 (25.6 %) and severe
diastolic dysfunction, defined as E/E’ more than 13, was present in 15 (18.3 %) patients.
MAPSE correlated positively with EF (r = 0.7, p \ 0.0001) and negatively with E/E’ ratio
(r = 0.6, p = 0.0013). MAPSE of less than 10.1 mm has a sensitivity of 82.7 % and
specificity of 79.8 % in detecting severe LV dysfunction; a MAPSE of less than 9.7 mm
predicted systolic dysfunction with a specificity of 86.8 % and a sensitivity of 81.2 %.
CONCLUSION. MAPSE may be a useful, easy to use tool to measure left ventricular
function in critically ill patients. Besides correlating well with systolic function as measured
by EF, it detects severe diastolic dysfunction and may be a useful alternative to more
complex measures such as tissue doppler imaging.
REFERENCE(S). Lill Bergenzaun1, Hans Ohlin et al. Mitral annular plane systolic
excursion (MAPSE) in shock: a valuable echocardiographic parameter in intensive care
patients.Cardiovascular Ultrasound 2013, 11:16 Bahar Pirat, William A. Zoghbi et al.
Echocardiographic assessment of left ventricular diastolic function.Anadolu Kardiyol Derg
2007; 7: 310-5 Sherif F. Nagueh, MD et al. Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography. Journal of the American Society of
Echocardiography.February 2009
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ULTRASONOGRAPHIC IDENTIFICATION AND SEMI-QUANTITATIVE
ASSESSMENT OF UNLOCULATED PLEURAL EFFUSIONS IN CRITICALLY ILL
PATIENTS BY RESIDENTS AFTER A FOCUSED TRAINING
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INTRODUCTION. Pleural ultrasonography is currently a required element to achieve
competence in general critical care ultrasound (GCCUS) which should be part of the
training of every intensivists.
OBJECTIVES. To assess the ability of residents novice in ultrasonography to accurately identify
and quantify unloculated pleural effusions in ICU patients after a limited training program.
METHODS. 147 patients (mean age: 62 ± 17 yrs; simplified acute physiologic score II:
35 ± 15; 78 % ventilated) with a suspected pleural effusion underwent a thoracic ultrasonography performed successively by a recently trained resident novice in ultrasound and by
an experienced intensivist with expertise in GCCUS, considered as reference. Ultrasonographic examinations were performed randomly and independently. In the presence of a
pleural effusion, the maximal interpleural distance was measured at the thoracic base.
RESULTS. Residents performed a mean of 38 ± 18 examinations (range: 10-54). Agreement between residents and experienced intensivists for the diagnosis of left- and right-sided
pleural effusions was good-to-excellent (Kappa: 0.74 [95 % CI: 0.63-0.85] and 0.86 [95 %
CI: 0.78-0.94], respectively). Similarly, the interobserver agreement for the diagnosis of
large left-sided and right-sided pleural effusions with an interpleural distance [ 50 mm
and [ 45 mm respectively (estimated volume C 800 mL) was good (Kappa: 0.73 [95 %
CI: 0.37-1.0] and 0.77 [95 % CI: 0.51-1.0], respectively). The agreement was significantly
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higher when the pleural effusion was significantly relevant, i.e. with an interpleural distance [ 20 mm (p = 0.003). Concordance for the measurement of left and right maximal
interpleural distance was excellent (intraclass concordance coefficient: 0.86 [95 % CI: 0.770.91] and 0.85 [95 % CI: 0.75-0.90], respectively). Mean bias for left and right interpleural
distance was - 0.3 mm (95 % CI: - 2.4; 1.8 mm) and - 1.2 mm (95 % CI: - 3.4; 1.1 mm),
respectively (figure).
CONCLUSIONS. After a focused training program, residents novice in ultrasound accurately identify and quantify unloculated pleural effusions in ICU patients using chest
ultrasonography.

The lowest calcemia, arterial pH, fibrinogen level and platelet count, and highest INR,
APTT and bilirubin level were all associated with bleeding.
Bleeding was associated with hospital mortality (OR 2.2, CI 95 % 1.05-4.61, p = 0.002).
CONCLUSIONS. This bi-centre observational study confirmed that haemorrhagic complications frequently occur in patients undergoing ECMO, with cannula site being the most
frequent source of bleeding. Bleeding was independently associated with hospital mortality.
Optimisation of coagulation status should be a priority in order to treat and prevent
haemorrhagic complications in this population.
GRANT ACKNOWLEDGMENT. This work is part of a research program ‘Centre of
Research Excellence for Patient Blood Management in Critical Illness and Trauma’, funded
by the Australian National Health and Medical Research Council.
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EPIDEMIOLOGY OF HAEMORRHAGIC COMPLICATIONS IN ADULTS
UNDERGOING EXTRACORPOREAL MEMBRANE OXYGENATION IN
INTENSIVE CARE
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INTRODUCTION. Extra corporeal membrane oxygenation (ECMO) in the intensive care
unit (ICU) is a rescue therapy for reversible cardiac and/or respiratory failure. Haemorrhagic
events represent the most frequent complication while on ECMO and have been shown to
worsen patient prognosis. A better knowledge of their risk factors is crucial to identify and
implement strategies to improve management and outcome of patients undergoing ECMO.
OBJECTIVES. To describe haemorrhagic complications in patients undergoing ECMO in
ICU.
To identify risk factors for haemorrhagic complications during ECMO.
METHODS. We retrospectively analysed patients receiving veno-venous (VV) and venoarterial (VA) ECMO in ICU between 2010 and 2013 at the Alfred Hospital (AU) and the
University Hospital of Besancon (FR) in 2013. Demographics, patient severity at ICU
admission and ECMO initiation, ECMO characteristics, anticoagulation, transfused blood
products, coagulation test results and other factors influencing haemostasis were collected.
Bleeding events were defined as bleeding reported in the medical chart associated with any
transfusion of 3 or more red blood cell (RBC) units in 24 h, 4 or more RBC units in 48 h or
any intracerebral haemorrhage. Characteristics of patients with and without bleeding were
compared as well as variables between days with and without bleeding. Logistic regression
analysis was conducted to identify variables independently associated with bleeding events
and to assess the impact of bleeding on patient outcome.
RESULTS. 149 ECMO episodes were analysed (111 VA and 38 VV) leading to 1347
ECMO days. 87 ECMO episodes (58 %) were complicated by at least one bleeding event.
Variables associated with bleeding events included patient severity at ICU admission
(APACHE III: 84 ± 35 vs 68 ± 30, p = 0.005) and prior to ECMO initiation (SOFA score:
11.5 ± 4 vs 9.5 ± 3.1, p = 0.002), post-surgical status (33 % vs 6 %, p \ 0.001) and type
of ECMO (71 % of VA vs 40 % of VV, p = 0.018).
205 ECMO days with 271 bleeding events were identified. Sources were mainly ECMO
cannula (34 %), surgical site (30 %) and Ear, Nose and Throat (15 %)(Fig 1).

[Fig 1 Sources of bleeding events]
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INTRODUCTION. Extracorporeal Membrane Oxygenation (ECMO) is increasingly being
used in our institution to facilitate bridging to lung transplantation (LTx) and to lung
recovery after surgery. Unfortunately, surgical side bleeding is one of the most common
complications associated with the use of ECMO [1].
OBJECTIVES. To investigate the role of ECMO on postoperative bleeding after lung
transplantation.
METHODS. We retrospectively analyzed data from 31 consecutive adult patients who
underwent lung transplantation in our hospital from January 2013 to February 2014. 9
patients needed veno-venous ECMO for the perioperative management. Major bleeding was
defined as the need for surgical revision. Data are presented as mean ± standard deviation
or median and interquartile range, Student’s t-test, Mann–Whitney Rank Sum Test, Fisher
Exact test and ROC Curve were used for statistical analysis as appropriate. A p value \ 0,05
was considered significant.
RESULTS. Patients who required ECMO compared to patients who did not, had a higher
incidence of major bleeding events (55 vs. 9 %, p = 0.012), higher amount of transfused
packed red blood cells
(23 [14 - 30] vs. 3 [0 - 9] units, p \ 0,001), higher amount of transfused fresh frozen plasma
(16 [4 - 25] vs. 1 [0 - 5] units, p \ 0,001), higher amount of transfused platelets (1 [1 - 5] vs.
0 [0 - 0] pools, p \ 0,001), lower postoperative fibrinogen (220 ± 53 vs. 328 ± 104 mg/dl,
p = 0,007), lower postoperative platelet count
(75 [54 - 84] vs. 161 [113 - 215] *103 cells/mm3, p \ 0,001) and longer Intensive Care Unit
(ICU) stay
(13 [8 - 27] vs. 5 [3 - 11] days, p = 0.019). Major bleeding occurred 2 ± 1 days after lung
transplantation. Patients who experienced major bleeding in the postoperative period had a
lower post-transplant platelet count (75 [48 - 83] vs. 143 [106 - 202] *103 cells/mm3,
p = 0.002) and lower fibrinogen (217 ± 70 vs. 319 ± 101 mg/dl, p = 0.02), compared to
patients who did not. A cut-off platelet value of 83,5 *103 cells/mm3 (AUC 0.85) early after
surgery identified patients at high risk for major bleeding.
CONCLUSIONS. Perioperative use of ECMO, low postoperative platelet count and
fibrinogen are risk factors for major bleeding after lung transplantation. Patients supported
with ECMO had a longer ICU stay.
REFERENCE(S). [1] Paden ML, Conrad SA, Rycus PT, Thiagarajan RR; ELSO Registry.
Extracorporeal Life Support Organization Registry Report 2012. ASAIO J. 2013 MayJun;59(3):202-10
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INTRODUCTION. Blood testing is an essential part of critical ill patients’ monitoring, but
excessive blood testing is a contributing factor of anaemia development in ICU patients.
OBJECTIVES. In this analysis of the ANEXUS (ANemia and blood EXtraction in
intensive care UnitS) study data we determine phlebotomy practices and its relation with
patient severity.
METHODS. Multicenter, prospective, 7-day observational study in 7 consecutive weeks at
five ICUs of tertiary hospitals. Exclusion criteria: Age \ 16 years, ICU-LOS [ 28 d.
Collected data: Demographics, pre-existing comorbidities, previous treatments, hospital
length of stay (H-LOS), ICU-LOS, admission diagnosis, severity scores (APACHE II,
SOFA), ICU outcomes, daily number of requested blood tests, number of blood test tubes
and phlebotomy volumes were recorded. Statistics: Data are expressed as mean ± standard
deviation or incidence (%). Comparison of variables was performed using Pearson’s v2 test
(categorical), ANOVA or Kruskal-Wallis test (continuous). Correlation for continuous
variables was, assessed with Spearman’s r. A P value \ 0.05 was considered significant.
Research Ethics Committee approved the protocol.
RESULTS. 562 patients (mean age 58.1 ± 16.08 years; mean admission APACHE II
score: 18.3 ± 8.1; median ICU LOS 16 (0-112 days) were included. Main admission
diagnoses were medical diseases (56.7 %), post-surgical (39 %) and trauma (3.2 %), and
mean admission haemoglobin (Hba) 11.5 ± 2.4 g/dL (70 % anaemic; 25 % with
Hb \ 10 g/dL). On the observation day, Hbo was 9.9 ± 4.9 g/dL (P \ 0.01 vs. Hba),
median SOFA score 4 (0-18), mean number of tests ordered 2.18 ± 1.39, median number of
blood test tubes 4.82 ± 2.08, and phlebotomy volume 31.6 ± 17.9 mL. Number of
requested tests and phlebotomy volumes increase with SOFA score (P \ 0.01) and
decreased with ICU-LOS (p \ 0.01), but were also influenced by week say (max on
Wednesday, median 26.7 mL; min on Sunday, 24.2 mL). At least CBC, biochemistry and
coagulation (3 test tubes) was daily requested in 78.8 % of patients. Three or more blood
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Overall n = 1637

test tubes were daily drawn from 87.6 % of patients with less severe illness (SOFA 0-3). As
for ICU outcomes, mean Hb was 9.86 ± 2.7 g/dL (P \ 0.01, vs. Hb0) and 92.6 % of
patients were anaemic upon discharge (57.6 % with Hb \ 10 g/dL), transfusion rate was
40.2 % (median 4 RBC concentrates), and in-ICU mortality rate 11.9 %.
CONCLUSIONS. In our series, the prevalence of anaemia in critically ill patients is
high upon ICU admission (62 %) and even higher at discharge (92.6 %). Anaemia in
ICU patients may have a multifactor origin, daily number of blood tests ordered and
phlebotomy volumes, which are influenced by illness severity, week day and ICULOS, seems to play a role in Hb decline during ICU stay. These data strongly support
a more rational, restrictive and tailored use diagnostic phlebotomies in critically ill
patients.

Age (years) - median
(IQR)
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Patients
transfused
in ICU n = 888
(54 %)

Patients not P-values
transfused
in ICU
- n = 749
(46 %)

66 (57 - 75) 66 (56 - 74) 68 (58 - 77) p = 0.01

Sex - male - no. (%)

986 (60)

538 (61)

488 (60)

Type of admission surgical - no. (%)

789 (48)

468 (53)

321 (43)

p \ 0.05

Heamatological cancer no. (%)

157 (10)

110 (12)

47 (6)

p \ 0.0001

SAPS II - median (IQR)

53 (42 - 67) 55 (44 - 67) 51 (41 - 67) p = 0.05

1st day SOFA score median (IQR)

10 (8 - 13)

11 (8 - 13)

10 (8 - 13)

p = 0.01

Mechanical ventilation
4 (1 - 11)
(days) - median (IQR)

9 (4 - 16)

1 (1 - 3)

p \ 0.0001

K. Arvaniti , M. Topalidou , A. Kalakonas , V. Papadopoulos , A. Pitsoulis ,
A. Karagianni2, V. Papageorgiou2, C. Pasvanti1, A. Kioumi2, D. Matamis1

ICU length of stay (days) 6 (3 - 14)
- median (IQR)

12 (7 - 21)

3 (2 - 5)

p \ 0.0001

1

RBC units before ICU
admission - median
(IQR)

3 (0 - 6)

1 (0 - 4)

p \ 0.0001

MAJOR BLEEDING IN SURGICAL ICU PATIENTS: EARLY IDENTIFICATION
OF COAGULATION ABNORMALITIES, THEIR PROGNOSTIC VALUE AND
IMPACT ON ICU MORTALITY
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INTRODUCTION. Bleeding in surgical patients complicates critical illness with serious
consequences. Scoring systems have been described to predict bleeding, however, most of
them are not easily applicable in all surgical ICU patients.
OBJECTIVES. Our aim was to estimate the prognostic value of early deterioration of
coagulation markers for major bleeding and adverse outcome in surgical ICU patients.
METHODS. 12-month, prospective, observational study, including surgical ICU
patients with major bleeding, either upon ICU admission or during their ICU hospitalization. Major bleeding was defined as shock requiring volume replacement and
vasoactive drugs, bleeding into serious anatomical sites, transfusion of [ 2 units of red
blood cells (RBC), in exclusion of other causes of shock. Patients were evaluated
intraoperatively and during the first 48 h. The following parameters were studied: type
of surgical intervention (urgent vs. scheduled), pre-, intra- and post-operative values
and their evolution overtime for hematocrit-Hct, platelets-PLT, INR, aPTT, fibrinogen,
D-dimers, creatinine-Cr (all previous with their min and max values), units of RBC,
FFP and cryoprecipitate transfusions, ICU outcome, patients’ characteristics. Adjusted
Cox proportional hazard regression analysis was used to identify risk factors with their
predictive value for major bleeding and mortality.
RESULTS. Between December 2011 and November 2012, 33 surgical ICU patients
(among 450 ICU admissions, 7.3 %) presented major bleeding. The patients’ characteristics were: mean age, 64 years (range 32-83), sex, male 76 %, urgent operation for
major bleeding, 16 patients (48 %) with a 63 % mortality, scheduled operation for other
than bleeding cause, 17 (52 %), with a 12 % mortality. In univariate analysis, minimumHct (p = 0.033), maximumINR (p = 0.003), maximum-aPTT (p = 0.033),
decrease of fibrinogen (p = 0.043), maximumCr (p = 0.047), intraoperative changes of
aPTT (DaPTT, p = 0.009) and Cr (DCr, p = 0.043) and total units of transfusions
[(RBC, p = 0.001), PLT (p = 0.001), cryoprecipitate (p = 0.022)], were associated
with increased mortality. In multivariate analysis, only the type of surgical operation
(urgent, OR = 12.5, p = 0.002) and intraoperative change of aPTT (DaPTT, OR = 2.7,
per 10 s increase, the risk of death was multiplied almost three times). These two
parameters predicted appropriately 66 % of deaths (Nagelkerke R2 = 0.655,
p \ 0.001).
CONCLUSIONS. Our preliminary results indicate that a) urgent operations increase the
risk for major bleeding and mortality in surgical critically ill patients, b) intraoperative
change of aPTT is probably an early predictive marker, alerting physicians for a more
targeted therapeutic intervention in the first critical 48 h. A further analysis is actually
ongoing while studies for protocolized management of this patients’ category is urgently
needed.
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RED BLOOD CELL TRANSFUSION IN ICU PATIENTS WITH SEPTIC SHOCK CHARACTERISTICS OF PATIENTS, UNITS GIVEN, TIMING AND
ASSOCIATION TO MORTALITY
S.L. Rygård1, L. Grønlykke1, L.B. Holst1, H. Ullum2, J. Wetterslev3, K. Rostgaard4,
A. Perner1
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Intervention Research, Copenhagen Ø, Denmark, 4Statens Serums Institut, Epidemiologic
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INTRODUCTION. Red blood cell (RBC) transfusion is recommended by the Surviving
Sepsis Campaign. Between 45 - 60 % of patients with septic shock receive RBCs in the
intensive care unit (ICU) (1-3). However, this practice is debated due to potentially harmful
effects of RBC transfusion including infections, acute lung injuryand even increased mortality (4).
OBJECTIVES. We described the use of RBCs in ICU patients with septic shock, including
patient characteristics, number of units given in ICU and in the 14 days before and after
admission, the age of the units given and any association to 90-day mortality.
METHODS. We did a retrospective, multi-center observational cohort study in 8 Danish
ICUs and included all patients diagnosed with septic shock in a 3-year period who were
registered in the ICU database (CIS by Daintel, Copenhagen). We extracted admission type,
haematological cancer, SAPS II, SOFA score, time of ventilation and 90-day mortality. We
retrieved data regarding RBC transfusions in the study period from Scandinavian Donations
and Transfusions (SCANDAT) database, including date of donation, date of transfusion and
number of units transfused to the patients.
RESULTS. 1637 patients were included, and among these 888 (54 %) received RBCs at
ICU, median 5 (2 - 10) units with a median unit age of 12 (8 - 18) days. Patients transfused
in ICU had higher SAPS II, and SOFA score at admission, and more had haematological
cancer and were surgical admissions than those not transfused, but 90-day mortality did not
differ between groups (57 vs. 61 %, p = 0.10).
Among all the 1637 included patients, 1234 (75 %) received RBCs either before or after
ICU admission. Patients transfused in ICU also received more units prior to ICU admission
than those not transfused in ICU.
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[Patient characteristics]
CONCLUSIONS. This study is the largest assessing the use of RBC transfusions in ICU
patients with septic shock. Transfused patients were more severely ill than non-transfused,
but mortality at day 90 did not differ. Most patients also received RBC transfusions before
or after their ICU admission.
REFERENCE(S). 1. Dellinger et al.: Surviving Sepsis Campaign: International Guidelines
for Management of Severe Sepsis and Septic Shock: 2012. Intensive Care Med 2013; 39:
165 2. Rosland et al.: Red blood cell transfusion in septic shock - clinical characteristics and
outcome of unselected patients in a prospective, multicentre cohort. Scan J Trauma, Resus
Emerg Med 2014; 22: 14 3. Perner et al.: Red blood cell transfusion during septic shock in
the ICU. Acta Anaesthesiol Scand 2012; 56: 718 4. Marik et al.: Efficacy of red blood cell
transfusion in the critically ill: A systematic review of the literature. Crit Care Med 2008;
36: 2667

0759
THE EFFICACY OF A TEMPORARY INFERIOR VENA CAVA FILTER IN
CRITICALLY ILL PATIENTS WITH CONTRAINDICATIONS TO
ANTICOAGULANT THERAPY
F.S. Taccone1, D. De Backer1, B. Nicholas2, C. Waldmann3, C. Cadavid4
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INTRODUCTION. The Angel Catheter is a novel device that combines the features of a
temporary self-expanding filter placed in the inferior vena cava (IVC), which is attached to a
multilumen femoral central venous catheter (CVC). It could be then used in those patients
at-risk of thromboembolic events (TEs) and complications related to anticoagulation.
OBJECTIVES. To report the safety and efficacy of the Angel  Catheter in patients
included in an international Registry.
METHODS. An initial feasibility clinical trial was conducted in two hospitals in Colombia
(n = 8 patients), and the remaining patients were included in the European Registry for the
Angel Catheter (n = 37). All these patients had clinical contraindications to the administration of either prophylactic or therapeutical doses of anticoagulants. After filter
placement, correct positioning (between the lumbar vertebrae L1 and L3) was assessed
using x-rays or CT-scan. When the catheter had to be removed, a venogram was performed,
whenever possible, to exclude the presence of large clots.
RESULTS. A total of 45 patients were treated with the catheter. The average age of the
patients was 42 ± 19 years with a Body Mass Index of 25 ± 6. The hospital stay was
27 ± 20 days. The most common indication for placement of the catheter was prophylaxis
of TEs 32 (71 %), deep venous thrombosis (DVT) in 4 (9 %) and pulmonary embolism (PE)
in 9 (20 %). Over 95 % of the devices were inserted in the ICU (41/45); the median time
from ICU admission to filter placement was 3 days. The location of the IVC filter was
between L1 and L3 in 62 % of the patients, above L1 in 4 %, below L3 in 25 % and
unknown in 9 %. The median indwelling period was 5 days (ranges: 1-14 days). In the
patients for which full venogram images were available (n = 31), 3 (10 %) had larger than
2-cm clots trapped in the filter and one was treated with the local injection of 5 mg alteplase;
the remaining 28 (90 %) patients had smaller or no clots. There were no reports of PEs,
Catheter-related bloodstream infections or catheter related thrombosis. There was one report
of DVT in the cumulative 235 Catheter days.
CONCLUSIONS. The initial clinical experience with the Angel Catheter in critically ill
patients at high risk of TEs and with contraindications to anticoagulation support the safety
of this device and the effectiveness with no reported significant complications.
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TISSUE ISCHEMIA IN SEVERE TRAUMATIC HEMORRHAGIC SHOCK IN
DEPENDENCE OF CARDIAC OUTPUT AND HEMOGLOBIN MONITORED BY
MICRODIALYSIS
F. Burša1, L. Pleva2, J. Maca1, P. Sklienka1, P. Ševčı́k1
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INTRODUCTION. In adult people up to 40 years of age, polytrauma is the most frequent
cause of death. The treatment is focused mainly on hemorrhagic shock and trauma-induced
coagulopathy. The goal is to ensure adequate tissue oxygen delivery.It is provided by
achieving adequate organ perfusion with well oxygenated blood. Tissue metabolism could
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be monitored locally by microdialysis. Lactate/pyruvate ratio (LPR) obtained by the
microdialysis measurement is useful marker of tissue ischemia.
OBJECTIVES. The aim of this study is to find out influence of cardiac output and
hemoglobin level to LPR as surrogate to anaerobic tissue metabolism.
METHODS. Multiple trauma patients between 18 and 60 years were enrolled in this
prospective, observational study between 2010 and 2013. Microdialysis monitoring was
initiated within 6 h. The observed parameters included blood hemoglobin (Hb, hemoglobin
g/l),cardiac index (CI, cardiac index, l/min/m2), central venous saturation (ScvO2, %),
blood arterial lactate (L, mmol/l) and tissue lactate and pyruvate (LPR). The Ethics Committee of the University Hospital Ostrava, Czech Republic approved the study.
RESULTS. 53 patients were enrolled. Average age was 39.8 ± 16.7 and average ISS was
43.4 ± 12.2. We analyse 3252 records of the LPR and appropriate monitored markers.
Hb \ 70 g/l was related to pathologic arterial lactate over 4.5 mmol/l and borderline value of
LPR (24.2) and ScvO2 (70.8 %). When Hb was C 70 g/l we observed lower lactate and normal
LPR and ScvO2. Normal CI (3.2 - 4.8 l/min/m2) together with Hb \ 70 g/l led to ischemic
value of LPR (LPR over 25). Moreover, CI C 4.8 l/min/m2 was not connected with tissue
ischemia eventhough Hb was \ 70 g/l. All data are with statistical significance (p \ 0.05).
CONCLUSION. Microdialysis measurement provided information that maintaining
CI C 3.2 l/min/m2 and Hb level C 70 g/l could be advantageous in avoiding the tissue
ischemia. In a clinical condition, when Hb is \ 70 g/l, it is appropriate to carefully observe
the patient́s clinical status and others markers (such as ScvO2), to avoid occult ischemia and,
in case the ischemia eventually developed, to consider the RBC transfusion. Achieving the
supranormal cardiac output (CI C 4.8 l/min/m2) could be beneficial particularly when
Hb \ 70 g/l. We suggest that LPR could be useful transfusion trigger because of its ability
to assess onset of ischemia due to low local DO2.
REFERENCES. Bursa F, Olos T, Pleva L et.al.:Metabolism monitoring with microdialysis in the intensive care. Cas Lek Cesk. 2011;150(11):605-9. Spahn DR, Bouillon B,
Cerny V et. al.: Management of bleeding and coagulopathy following major trauma: an
updated European guideline. Crit Care. 2013;17(2):R76. Elmer J, Wilcox SR, Raja
AS.:Massive transfusion in traumatic shock. J Emerg Med. 2013 Apr;44(4):829-38.
GRANT ACKNOWLEDGMENTS: IGA,Ministry of Health of the Czech Republic:
NT11371-5/2010 ‘‘Metabolic Response of the Organism in Polytraumas’’.
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ARE WE USING FRESH FROZEN PLASMA APPROPRIATELY IN THE ICU?
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INTRODUCTION. Fresh Frozen Plasma is widely used in the intensive care setting.
Control of bleeding and transfusion prior to an invasive procedure are the common indications for infusion of FFP. Many studies have shown that FFP is transfused at an
inappropriate dose as well as without clear indications in the ICU setting (1,2).
OBJECTIVES. Is to analyze the transfusion triggers for FFP in our Institution.
METHODS. A Retrospective review of charts was performed over a 12-month period
(August 2012- August 2013) in our mixed medical/surgical adult ICU. Data regarding
number of units transfused per patient was obtained from blood bank.
RESULTS. 198 episodes of transfusions occurred in 73 patients (8.5 %) out of 850
admissions. Coagulopathy associated with septic shock and liver cirrhosis were the most
common conditions associated with increased need for FFP transfusion. Thirty six percent
of FFP transfusions were due to active bleeding and 22.7 % were given prior to an invasive
procedure. Median dose of FFP transfused was 7.3 ml/kg (5.4-12.0 ml/kg). Laboratory
triggers for FFP transfusion is shown in

[Figure 1]
In patients where FFP was transfused prior to a procedure, 34 % of the patients had a normal
coagulation profile. Of the patients with abnormal coagulation (INR [ 55, PT [ 20secs,
APTT [ 55secs) who received FFP,
40 % had documented bleeding, 17.9 % were transfused prior to a procedure and 42.1 % of
the patients had no documented bleeding or need of an invasive procedure.
CONCLUSION. The common indications for transfusion of FFP were active bleeding, preprocedural transfusion and abnormal coagulation profile. A significant proportion of patients
were transfused with normal coagulation profile or without obvious indications.
REFERENCES. 1. Stanworth SJ, Walsh TS, Prescott RJ et al. A national study of plasma
use in critical care: clinical indications, dose prothrombin time. critical care 2011;15
(2):R108. 2. Oddason KE, Gudbjartsson T, Gudmundsson S, Karason S et al. Laeknabladid
2014;100(1):11-7.
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PROGRESSIVE STUDY OF MODIFICATIONS IN TRANSFUSION TRIGGERS
AND THE IMPLICATIONS FOR PROGNOSIS IN PATIENTS FOLLOWING
EMERGENCY DIGESTIVE SURGERY IN ICU
I. Macias-Guarasa1, R. Gutierrez-Rodriguez1, R. Rivera-Fernandez1
1
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OBJECTIVE. comparative study of pretransfusional triggers and their implications for the
observed mortality rate after emergency digestive surgery.
METHODS AND MATERIALS. retrospective, descriptive, comparative study of patients
admitted to ICU following digestive surgery in two periods between 2009-2010 and 2011
and 2012. Variables: demographics, sex, age, hospital and ICU mortality. Associated comorbidity according to Charlton Index, gravity according to APACHEII and SOFA scores.

Pre-surgery hemoglobin, platelets, International normal ratio (INR), prothrombin time,
TP %. Mean pretransfusion haemoglobin, platelets or TP % according to blood products
received in surgery or during admission. Significance rated at P \ 0.05. X2 for qualitative
variables and T Student for quantitative variables.
RESULTS. we analyzed 150 patients after emergency digestive surgery, mostly secondary
to a sepsis of biliary or urinary origin. 62 were admitted 2009-2010 and the rest, 88,
2011-2012. Analysis showed the following significant differences between groups P \ 0.05:
Group 1, 2011-2012), age, 59 ± 16, than in group 2, 2009-2010, 64.6 ± 16 years. Equally,
gravity according to scores, SOFA 1.4 vs 2.4 ± 3.1, APACHE II 20.4 ± 7.3 vs 24.4 ± 5
and Charlson index 1.2 ± 2.5 vs 2.4 ± 1.4. The mean pre-transfusion haemoglobin (mean
of all haemoglobin prior to receiving transfusion throughout admission), in group 1,
2011-2012, was significantly lower P \ 0.05, 7.2 ± 0.8, compared with group 2,
2009-2010, 7.6 ± 0.64. The same was true of platelets, (64.000 ± 72000, vs
109.000 ± 89.000) and TP % (41.5 % vs 48.97 ± 13). Need for transfusion was also
comparatively lower in group 1, 2011-2012, with a mean of 4.32 ± 1.9 hematite concentrates, and 299 ± 367 cc of plasma, compared with 5.48 ± 6.38 hematite, and
900 ± 111 cc of plasma in group 2, 2009-2010. P \ 005. Surgery times were much longer
in group 2, 2009-2010, 227 ± 136 min vs 189 ± 56 min, in group 1, 2011-2012. P \ 001.
CONCLUSIONS. lowering the transfusion trigger can lead to restriction of the use of blood
products, but our sample was not consistent and could not be corroborated and it is possible
that the observed multiple transfusions related more to individual factors related to the
surgical techniques employed.
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USE OF A MASSIVE HAEMORRHAGE PROTOCOL IN A UK DISTRICT
GENERAL HOSPTIAL IS ASSOCIATED WITH A REDUCTION IN MORTALITY
L. Lambert1, B. Taylor2, W. Alistair3
1

Royal Shrewsbury Hospital, Shrewsbury, United Kingdom, 2New Cross Hospital, SpR
Anaesthetics, Wolverhampton, United Kingdom, 3Royal Shrewsbury Hospital, Consultant
Anaesthetist, Shrewsbury, United Kingdom
INTRODUCTION. Massive haemorrhage is associated with significant morbidity and
mortality. In the context of major trauma managed in a large centre, the use of a massive
haemorrhage protocol emphasizing early haemostatic resuscitation reduces mortality (1).
However, it is not clear if these models are effective in non-trauma patients (2). There is
some concern that these protocols may increase the wastage of blood products which might
be a concern in smaller hospitals. (3)
OBJECTIVES. To audit the activation of and compliance with a massive haemorrhage
protocol in a UK district general hospital. To assess if compliance with the protocol resulted
in a difference in mortality, morbidity, length of ICU stay, or use of blood products.
METHODS. Retrospective audit over 12 months analyzing the case notes of all patients
who had suffered a massive haemorrhage against a massive haemorrhage protocol which
emphasizes early haemostatic resuscitation.
RESULTS. The protocol was activated in 9 patients, but unfortunately notes were
unavailable for one as he was undergoing outpatient treatment. A further 9 patients were
identified as having had a massive transfusion, without activation of the protocol, from
blood bank data as having been issued emergency uncrossmatched group O blood, or having
had more than 10 units of any blood products in a 24 h period.
Where a massive haemorrhage protocol was used, 1/8 patients (12.5 %) died. Where a major
transfusion was conducted without activation of the protocol, 7/9 patients died (77.8 %).
This finding was statistically significant (p = 0.0152) using a 2-tailed fishers exact test.
Fewer units of red cells (p = 0.0011) and FFP (p = 0.0034) were used in patients managed
according to the protocol, but there was no difference in the use of platelets or cryoprecipitate. Two patients in the group where the protocol had not been activated were given
cryoprecipitate despite normal fibrinogen levels, and a further two in this group were not
given cryoprecipitate despite fibrinogen levels under 1 g/l
CONCLUSIONS. Use of a massive haemorrhage protocol which focuses on rapid haemorrhage control, haemostatic resuscitation and early use of blood is associated with a lower
mortality than management of major bleeds without the protocol. This appears to apply in
predominantly non-trauma patients in a non-specialist centre.
This was a retrospective audit, and the group in whom the protocol was not activated had a
higher expected mortality, therefore the results warrant further research
REFERENCE(S). 1. Khan S, et al. A major haemorrhage protocol improves the delivery of
blood component therapy and reduces waste in trauma massive transfusion. Injury.
2013;44(5):587-92. 2. Pacheco LD, et al. The role of massive transfusion protocols in
obstetrics. 2013;30:1-4. 3. Sinha R, Roxby D. Change in transfusion practice in massively
bleeding patients. Transfus Apher Sci. 2011;45(2):171-4
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CAN THE PLATELET AGGREGATION TEST TO BE USEFUL FOR THE
EMERGENCY CONTROL OF HEMOSTASIS DURING PREGNANCY?
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INTRODUCTION. Platelets play a key role in both hemostasis and thrombosis and their
functionality tends to be more crucial than the number of platelets available. Accurate
assessment of it function is vital for identifying patients with platelet dysfunction or
hyperfunction. Antenatal patients with platelet function disorders should be managed in care
centers that are well equipped to tackle any obstetric hemorrhage or thrombosis that can
ensue during labor and delivery. However, tests of platelet aggregation is still not standardized and the border of values norms are variable.
OBJECTIVES. Aim of this report is to assess of normal values of optical and impedance
aggregometry in pregnant.
METHODS. Platelet aggregation in whole blood and plasma was measured in 24 healthy
men, 29 healthy women and also 135 pregnant women, 30 (27-34) age: 10 women was in
the first trimester pregnancy, 59 women was in the second trimester pregnancy and 66
women was in the third trimester pregnancy. Aggregation was measured by impedance and
optical method on Chronolog-700, was collagen (2 lg/ml) and ADP (5 lM) inducer.
RESULTS. Healthy women have higher parameters of platelet aggregation (1.2 - 1.5 times;
P \ 0,05) compared with men. The results of impedance measurements (6.0 - 21.0 ohms)
and optical tests (20 -80 % units) varies in a wide range regardless of gestational. But
between this two methods is not observed any correlation.
CONCLUSIONS. Use of platelet aggregation test in order to monitor of hemostatic disorders at pathological pregnancy is limited by lack of the required level of standardization
and variation of the of normal values.
3
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ANAEMIA IN CRITICAL CARE DUE TO REPEATED BLOOD SAMPLING
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Critical care anaemia is multifactorial. Critical illness is associated with reduced red cell life
span, reduced erythropoietin production and response by the bone marrow (1). During
inflammation, hepcidin synthesis is upregulated and leads to iron trapping in macrophages
and hence reduced plasma iron levels (2). Repeated blood sampling also contributes to
anaemia in the intensive care.
It has been shown that 60 % of patients admitted to the critical care unit are anaemic
(Hb \ 130 g/l males and \ 120 g/l in females). Between 20-30 % have a first Hb concentration of \ 90 g/l on admission but after 7 days this increases to 80 % (3). Allogeneic
red blood cells are transfused in up to 45 % of critical care patients (8 % of the UK blood
supply (5)), but this has not been shown to improve survival when the Hb [ 7 g/l (3). In the
SOAP study, there was a positive association between the number of blood samples taken
and the total volume taken with the degree of organ dysfunction (4).
Methods. We retrospectively audited our blood sampling practices and recorded the volume
of blood drawn from our patients who had a critical care stay of [ 20 days. When blood is
drawn from an arterial line, 5 ml of blood is discarded and from a central venous catheter,
10 ml is discarded. We assumed that blood was taken from arterial lines (hence discarded
amount = 5 ml) unless stated as a venous sample.
RESULTS. We collected data from 21 patients who had critical care stays between
25-166 days. The volume of blood taken ranged from 1665-9016 ml (average 3533 ml).
However, the amount of blood discarded from repeated sampling ranged from 1010-5165 ml
(average 2052 ml). The average amount of blood taken per patient/day = 73.4 ml.
CONCLUSIONS. We need to reduce the incidence of iatrogenic anaemia in critical care.
Although regular blood sampling is vital to provide the correct treatments, care needs to be
taken to avoid unnecessary blood loss.
Improvement suggestions
• Blood conservation devices to reduce discarded blood
• Low volume blood sampling tubes
• Review the need for daily lab glucose
• Reduce volume in blood culture bottles
• Add extra tests onto old samples rather than to re-bleed
• CEVOX monitor for ScvO2
• Check haematinics when Hb \ 10 g/dL
• ?need for VBG from PICC lines
• Daily review of blood gas intervals i.e. is 2 hourly necessary
• Daily review of routine lab bloods.
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Università degli Studi di Milano, Dipartimento di Fisiopatologia Medico-Chirurgica e dei
Trapianti, Milano, Italy, 2Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico,
Dipartimento di Anestesia, Rianimazione ed Emergenza-Urgenza, Milano, Italy
INTRODUCTION. Veno-venous extracorporeal membrane oxygenation (ECMO) requires
blood anticoagulation to prevent activation of the coagulation cascade led by the presence of
indwelling catheters and the extracorporeal circuit. Anticoagulation is usually achieved with
Unfractionated Heparin (UH) infusion; however, variability of the anticoagulation degree
and monitoring methods exists among centers [1]. Activated Partial Thromboplastin Time
(aPTT) is one of the most frequently used monitoring methods. Thromboelastography
(TEG) may be an alternative, point-of-care tool to monitor anticoagulation during extracorporeal membrane oxygenation, but it has been used only anecdotally.
OBJECTIVES. To compare anticoagulation monitoring using a PTT, i.e. current clinical
practice at our institution, with the reaction time (R) parameter at TEG.
METHODS. Thirty-two consecutive patients undergoing femoro-femoral veno-venous
ECMO for acute respiratory failure from December 2011 to August 2013 admitted at our
intensive care unit, were included in the study. UH was titrated to achieve an aPTT ratio of
1.5-2.0. Kaolin-activated TEG assay (K-TEG) was simultaneously performed. R (minutes)
parameter of 310 K-TEG samples was compared to the corresponding aPTT value.
RESULTS. Median ECMO duration was 8 [6-9] days. During ECMO, median heparin
infusion rate was 17 [12-21] units/Kg/hour and median aPTT was 1.67 [1.48-1.96]. R KTEG was significantly correlated with aPTT (Spearman’s rho = 0.35, p = 0.001). Figure 1
shows the frequency distribution of R parameter (K-TEG).

[Figure 1]
R parameter was arbitrarily cut off at 90 min if longer and defined as ‘‘incoagulable’’. Seven
patients (21.9 %) experienced major bleeding while on ECMO (fatal or requiring surgery
for bleeding site control) and two patients (6.3 %) developed thrombosis (one popliteal, and
one intracardiac).

CONCLUSIONS. R parameter of K-TEG was significantly but weakly correlated with
aPTT. Moreover, nearly half of the K-TEG samples was ‘‘incoagulable’’, despite median
aPTT was in the target range. K-TEG-driven anticoagulation management could reduce the
rate of heparin administration during ECMO.
REFERENCE(S). [1] Bembea MM, Variability in anticoagulation management of patients
on extracorporeal membrane oxygenation: an international survey, Pediatr Crit Care Med,
2013; 14(2): e77
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INTRODUCTION. Massive obstetric hemorrhage remains major cause of maternal mortality. According to CEMACH 2007 data, 14 cases of maternal death in UK were caused by
hemorrhage (1). The safety of cell salvage in obstetrics has been questioned because of risk
of the amniotic embolism, infection complications, maternal alloimmunization (2). Otherwise, we shouldn‘t neglect allogeneic transfusion-related risks (3). The ‘‘Cell Saver’’
technique allows to perform autologous red cell re-transfusion during caesarean section and
gives a chance to avoid allogeneic blood transfusion (4). Complete loss of plasma coagulation factors which may increase risk of the coagulopathy is main disadvantage of this
technique.
METHODS. We observed 28 cases of the massive obstetric hemorrhage (blood loss
1500-3500 ml) at the time of caesarean section. Patients were divided into two homogeneous groups: 1) allogeneic blood transfusion only, 2) ‘‘Cell Saver’’ technique re-transfusion
(Haemonetics Cell Saver 5+) and allogeneic blood transfusion, if needed. All patients were
23-38 years old and healthy, cases of CS were elective and emergency both. We evaluated
blood count, coagulation tests, central and peripheral hemodynamics, oxygen-transport
blood function during all stages of the blood loss and re-transfusion.
RESULTS. We noted, that in cases of the blood loss less than 1500 ml we didn‘t transfuse
fresh frozen plasma in both groups, circulation volume was replenished by colloids and
crystalloids only. Patients from group 1 needed allogeneic blood transfusion in cases of blood
loss 1500-3500 ml (30-70 % of the circulating blood volume). Group 2 patients received red
cell re-transfusion in cases of the blood loss up to 2500 ml (50 % of the circulating blood
volume), also they received prothrombin complex concentrate (Prothromplex) and recombinant
activated factor VII (NovoSeven). Group 2 patients needed allogeneic blood transfusion in
cases of blood loss 2500-3500 ml (50-70 % of the circulating blood volume). We observed no
any adverse reactions following the re-transfusion of processed blood.
CONCLUSIONS. Autotransfusion by cell salvage (Cell Saver technique) is useful method
in cases of the massive obstetric hemorrhage, which reduces exposure to allogeneic blood
products in cases of blood loss up to 50 % of the circulating blood volume.
REFERENCE(S). 1. Report on Confidential Enquiries into Maternal Deaths in the United
Kingdom. London: Royal College of Obstetricians and Gynaecologists, 2007 2. Sullivan L,
Br. J Anaesth. 2008 Aug;101(2):225-9 3. Vamvakas EC, Blajchman MA., Blood. 2009 Apr
9;113(15):3406-17 4. A. Ashworth, Br. J. Anaesth. (2010) 105 (4): 401-416.
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AGREEMENT OF THERAPEUTIC PROPOSALS DERIVED FROM EARLY
HEMODYNAMIC ASSESSMENT USING TRANSPULMONARY
THERMODILUTION AND TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN
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France, 8UMR 1092, Limoges, France
INTRODUCTION. Hemodynamic assessment during the initial management of patients
with septic shock may rely on various monitoring modalities. Although transpulmonary
thermodilution (TD) and transesophageal echocardiography (TEE) are currently widely
used, the agreement of derived therapeutic impact has not yet been assessed.
OBJECTIVES. To assess the agreement between therapeutic proposals following hemodynamic assessment using TD and TEE during the initial management of septic shock patients.
METHODS. This prospective descriptive pragmatic study was conducted over 3 years in 5
French ICUs. Eligible patients were sedated and ventilated, in sinus rhythm, and required
early hemodynamic assessment for septic shock defined as:
(i) a sustained hypotension despite adequate fluid loading requiring vasopressor support and/or
(ii) clinical signs of hypoperfusion confirmed biologically (lactate [ 2 mmol/L,
ScvO2 \ 70 %), and
(iii) a systemic inflammatory response syndrome secondary to documented or suspected infection.
Patients were treated according to international guidelines and standards of care of participating centers. Hemodynamic assessment was performed independently using TD and TEE
by two intensivists who interpreted hemodynamic profiles on-line and proposed a therapy to
the attending physician at bedside. The order of hemodynamic assessments (TD vs TEE)
was randomized with center stratification and the two investigators had no access to the
results and proposals of their counterpart. An algorithm was proposed based on TD and TEE
results to standardize therapeutic proposals between centers. Five hemodynamic profiles
were distinguished: preload-dependance, cardiac dysfunction, vasoplegia, right heart failure,
no therapeutic change or taper dose of vasopressor/inotropes. All cases were adjudicated
off-line by two experts. Agreement of therapeutic proposals was assessed with the Cohen’s
Kappa coefficient and its 95 % confidence intervals (CI).
RESULTS. Out of 141 patients, 137 (4 exclusions for unclear sepsis) were studied (71
males; mean age: 61 ± 15 yrs; SAPSII: 58 ± 18). Therapeutic proposals derived from TD
and TEE when independently interpreted at bedside were concordant in 56 % of patients,
and agreement was only moderate
(Kappa: 0.46; 95 % CI: 0.35-0.57). Agreement was good (Kappa: 0.60; 95 % CI: 0.49-0.71)
and concordance between therapeutic proposals higher after independent adjudication (73 %
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of patients). Severe valvulopathy (n = 5), obstructive hypertrophy (n = 2), cardiac output \ 1.5 l/min(n = 2) and acute cor pulmonale (n = 7) were found as potential sources of
discrepancy in 16 patients (43 %).
CONCLUSIONS. Agreement between therapeutic proposals derived from TD and TEE at
bedside was moderate in this population of septic shock patients. Increased agreement after
adjudication by experts raises the question of training of intensivists. A substantial proportion of discrepancies may be related to limitations of TD.
GRANT ACKNOWLEDGMENT. French PHRC interregional 2010.
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ACCURACY PROGNOSTIC USING PRESEPSIN AND PROADRENOMEDULLIN
IN CRITICALLY SEPTIC PATIENTS
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INTRODUCTION. Measurement of biomarkers is a potential approach to early prediction
of mortality in septic patients.
OBJECTIVES. The purpose of this study was to assess the prognostic value of proadrenomedullin (pADM) and presepsin with others routine biomarkers and severity scores in
adult patients with severe sepsis or septic shock.
METHODS. A single-centre prospective observational study was conducted in an adult
intensive care unit from January 2012 to June 2013. APACHE II and SOFA scores,
C-reactive protein (CRP), procalcitonin (PCT), lactate, presepsin and pADM levels, after the
onset of severe sepsis or septic shock, were collected. Descriptive and comparative statistical analysis was performed using statistical software packages SPSS v.15
RESULTS. We analyzed 188 consecutive episodes of severe sepsis (28.3 %) or septic
shock (71.7 %). The median age of the patients was 65 (inter-quartile range, 53-74) years
old; 58.4 % were men. The main sources of infection were: respiratory tract (38.2 %) and
intra-abdomen (32 %). The 28-day mortality was 26.6 %. The profile of death patients had a
significantly higher average age (68.5 vs. 64 years; p = 0.01), as well as clinical severity
scores, APACHE II (27 vs. 23; p \ 0.001) and SOFA (11 vs 9; p \ 0,001); areas under the
curve (AUCs) were 0.7 and 0.71 for APACHEII and SOFA. Biomarkers were increased in
PCT (11.41 vs. 5.13 ng/ml; p = 0.09), CPR (217.8 vs. 162.3 mg/dl; p = ns) and presepsin
(3195 vs. 2045 pg/ml; p = 0.188); however pADM (2.84 vs. 1.59 nmol/L; p \ 0.001) and
lactate (2.91 vs. 1.73 mmol/L; p = 0.001) showed significantly higher values, AUCs were
0.7 and 0.68 respectively.
CONCLUSIONS. The protein pADM is an important prognostic biomarker of survival
when measured on admission of septic patients to the ICU, however presepsin as new
biomarkers has not been demonstrated to be useful in this study. Lactate and pADM
prognostic accuracy were as good as severity scores, APACHE II and SOFA
REFERENCE(S). Suberviola B et al. Hospital mortality prognostication in sepsis using the
new biomarkers suPAR and proADM in a single determination on ICU admission. Intensive
Care Med. 2013 :1945-52
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INTRODUCTION. Endocan (ESM-1, endothelial cell specific molecule -1) is a protein
preferentially expressed by the endothelium. The expression of ESM-1 is modulated by
inflammatory cytokines. In studies with small numbers of patients, plasma endocan measured at admission seems to be associated with prognosis of sepsis patients, and with
respiratory failure.
OBJECTIVES. To determine whether serum levels of endocan at admission were associated with hospital mortality in a large cohort of well-defined patients with septic shock, to
analyze whether serum levels of endocan were associated with specific organ failures,
including respiratory or renal failure and to test the influence of albumin on endocan levels.
METHODS. Patients included in the study are those who participated at the multicenter
randomized EARSS study (Early Albumin Resuscitation during Septic Shock), evaluating the
effects of albumin perfusion in the management of septic shock between July 2006 and April
2010. Serum endocan levels were measured at the admission of the patient and at Day 2.
RESULTS. Between July 2006 and March 2010, 777 patients were included. The Day 28 mortality was 25.1 %. Origin of sepsis was lung in 47.0 % of cases, abdominal in 20.4 % of
cases, urinary in 10.8 % and 21.8 % in other cases. At the admission, the serum level of
endocan was significantly different between non-survivors (7.8 ng/ml (3.0;13.7)) and survivors (4.3 ng/ml (2.1;9.6)), P \ 0.0001. This difference between patients who would die or
survive was also found 48 h after ICU admission, respectively 4.5 ng/ml (1.6;13.7) vs.
1.9 ng/ml (1.2;4.3), P \ 0.0001. Endocan level at baseline was correlated with baseline
lactate level (r = 0.36 [95 %CI 0.29;0.42], with SAPSII (r = 0.16 [0.09;0.22]) and SOFA
(r = 0.20 [0.13;0.27]). However, baseline endocan was not different according to the
severity of respiratory failure. Finally, endocan levels were significantly lower at Day 2 in
the albumin group, P = 0.019.
CONCLUSIONS. In a large population of well-characterized patients with septic shock,
admission level of endocan predicts survival at Day 28 and sepsis-induced acute kidney injury.
Albumin is associated with a significant decrease of this potential marker of endothelial dysfunction. The usefulness of this marker as a therapeutic target remains to be studied.
REFERENCES. Lassalle P, Molet S, Janin A, et al. (1996) ESM-1 is a novel human
endothelial cell-specific molecule expressed in lung and regulated by cytokines. J Biol Chem
271:20458-20464. Scherpereel A, Depontieu F, Grigoriu B, et al. (2006) Endocan, a new
endothelial marker in human sepsis. Crit Care Med 34:532-537. Mikkelsen ME, Shah CV,
Scherpereel A, et al. (2012) Lower serum endocan levels are associated with the development
of acute lung injury after major trauma. Journal of Critical Care 27:522.e11-522.e17.

0772
RESULTS OF IMPLEMENTATION OF AUTOMATIC ELECTRONIC ALERT
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1

Hospital Universitario Dr. Peset, Sepsis Unit/Intensive Care Unit, Valencia, Spain,
Hospital Universitario Dr. Peset, Sepsis Unit/Informatic Departament, Valencia, Spain,
Hospital Universitario Dr. Peset, Sepsis Unit/Microbiology Department, Valencia, Spain
INTRODUCTION. Sepsis is a time-dependent process that must be early detected and
treated. Automatic alerts may play an important role in prompt detection.
OBJECTIVES. To describe the clinical and epidemiological characteristics of patients with
severe sepsis and septic shock detected by a sepsis unit in ED of a tertiary hospital and to
analyse the influence of the IMPLEMENTATION OF AUTOMATIC ELECTRONIC
ALERT PROGRAM (AEAP) on process indicators, length of stay and outcome of these
patients
METHODS. During an eighteen months period, severe sepsis and septic shock patients
detected al ED in a teaching hospital were prospectively evaluated, Clinical and microbiological variables and process indicators such as delay of lactate extraction and antibiotic
administration were recorded. Two different periods were analysed in order to analyse the
possible differences in process indicators, mortality rates and length of stay. Period A: From
1-October-2102 to 15-June-2013 when a manual electronic check list to guide the detection
of these patients was applied and Period B: From 16-June-2013 to 31-March 2014 when
AEAP was implemented. A univariate analysis was performed to define the possible differences between to periods using SPSS package (15.0). Statistical significance was
considered when p value \ 0.05.
RESULTS. 606 cases of severe sepsis and septic shock were detected (30.9 % septic
shock). Mean age was 73.25 ± 14.51 years, APACHE II and SOFA score were
17.63 ± 6.48 and 4.67 ± 2.93 respectively. The primary focus of infection was the respiratory (49.2 %),followed by urinary (24.3 %) and abdominal (16.2 %). The global mortality
was 19.3 %. The distribution of APACHE II and SOFA was the same in the two periods.
Antibiotic administration was performed at 160.47 ± 179.2 min. in period A and
157.61 ± 159.6 min. at period B (p = 0.25). No differences in delay of lactate extraction
were found (95.3 ± 163.1 min vs 80.3 ± 127.1 min, p = 0.82). The number of activations
was higher in period B (171 vs. 435 episodes). The global mortality rate was lower in period
B without statistical significance (20.4 % vs. 18.8 %; p = 0.24) whereas the length of stay
dramatically diminished in a significant way (11.1 ± 13 vs 6.79 ± 7 days, p = 0.03).
Statistically significant differences were also observed for the rate of appropriate empirical
antibiotic therapy between two periods (87.1 % vs. 92.1 %. p = 0.01).
CONCLUSIONS. These preliminary results showed an clearly benefit of AEAP in terms of
detection, and length of stay showing a non significant decrease of mortality without any
changes in process indicators. A significant reduction of inappropriate empirical antibiotic
therapy may be the cause of these improved results.
REFERENCE(S). Miller RR et al. Multicenter implementation of a severe sepsis and
septic shock treatment bundle. Am J Respir Crit Care Med. 2013 Jul 1;188(1):77-82.
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PROGNOSTIC EVALUATION OF SEVERE SEPSIS AND SEPTIC SHOCK.
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INTRODUCTION. In patients with severe sepsis and septic shock, besides the early
institution of therapeutic interventions, it is important that after 24 to 48 h of the treatment,
one can assess the possible outcome. Studies that evaluated sequential measurements of
SOFA correlated these measures with outcome.
Recently, procalcitonin (PCT) has been used as a biological marker of prognosis in severe
sepsis and septic shock. Most studies indicate that the predictive value of individual
determinations of PCT on mortality is poor. Some studies have shown that serial determinations of PCT correlates with outcome.
OBJECTIVES. To compare the clearance of procalcitonin (PCT-c) in the first 24 and 48 h
of treatment of severe sepsis and septic shock with another early prognostic marker represented by the D SOFA 48 h.
METHODS. Prospective, observational cohort study conducted in a general intensive care
unit including patients with severe sepsis and septic shock. Serum procalcitonin was
determined on arrival and after 24 and 48 h. SOFA score was determined on arrival and
after 48 h. PCT-c was calculated using the following formula: initial PCT minus PCT at 24
or 48 h, divided by the initial PCT and then multiplied by 100. The D SOFA 48 h was
represented by the difference between the initial and 48 h SOFA score.
RESULTS. One hundred and thirty adult patients with severe sepsis and septic shock were
studied in an 18 months period. The initial PCT concentration was not significantly different
between survivors and non- survivors groups, but the PCT-c 24 h and 48 h were significantly higher in survivors (p \ 0.0001). The initial SOFA was significantly higher and the D
SOFA 48 h significantly smaller in non-survivors (p = 0.01). The AUROC was 0.68 (95 %
CI, 0.56 - 0.79, p = 0.004) for D SOFA; 0.76 (95 % CI, 0.66 - 0.86, p \ 0.0001) for PCT-c
24 h and 0.76 (95 % CI, 0.66-0.86, p \ 0.0001) for PCT-c 48 h.
CONCLUSIONS. This study showed that both the D SOFA score 48 h and the clearance of
PCT 24 and 48 h are useful markers of prognosis in patients with severe sepsis and septic
shock. A decrease in PCT-c in the first 24 h of treatment should alert to reassessment of the
appropriateness and adequacy of treatment.
REFERENCE(S). 1. Ruiz-Rodriguez JC, Caballero J, Ruiz-Sanmartin, et al. Usefulness of
procalcitonin clearance as a prognostic biomarker in septic shock. A prospective pilot study.
Med Intensiva 2012; 36 (7): 475-80. 2. Azevedo JR, Torres OJ, Czeczko NG et al. Procalcitonin as a prognostic biomarker of severe sepsis and septic shock. Rev Col Bras Cir
2012 Dec; 39 (6):456-61.
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A. Bouglé1,2, L. Kerdjana3, N. Belaidouni3, C. Rousseau3, G. Geri1,2, A. Cariou1,2,
J. Charpentier1, R. Porcher4, J.-P. Mira1,2,3

0773
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The international guidelines for management of severe sepsis and septic shock recommend
the early administration of effective initial anti-infective therapy within the first hours from
recognition of severe sepsis or septic shock. In the present study we analyze the impact on
mortality of adequate antimicrobial therapy initiated before ICU admission compared to
patients treated correctly after ICU admission.
METHODS. This prospective cohort study analyzed all patients with severe sepsis or septic
shock admitted to ICU at Hospital Universitario Virgen del Rocio from January 2008 to July
2013. Adequate empirical antibiotic was defined as empiric treatment with at least one effective
drug according to penetrability, dose and the sensitivity of the microbiological isolation. The
primary end-point was the in-hospital mortality. We also analyzed clinical characteristics,
sepsis source, severity of the illness at admission (APACHE II) failure of organs (SOFA score),
presence of bacteremia and type of pathogen. We considered two groups for comparisons:
patients who received adequate antibiotic treatment before or after the admission to the ICU.
We used Student́s T test, Mann–Whitney U test or Chi square (as appropriate) to compare the
variables. A multivariate analysis was also performed to control for confounding variables.
RESULTS. A total of 913 septic patients were admitted to ICU. Of these, only 568 (69.54 %)
had available microbiological isolation: 395 (69.54 %) received adequate empirical antimicrobial treatment prior to ICU admission and 173 (30.45 %) after admission to the Unit. No
statistically significant differences were found between the groups in clinic characteristics,
sepsis source, positive blood cultures or the severity illness (SOFA an APACHE). Global
hospital mortality in patients that received treatment before ICU admission, during the first
24 h and after 24 h since ICU admission was 32.1, 48.6 and 48.4 % respectively (p \ 0.001).
The multivariate analysis showed that female sex (OR 0.64; 0.43-0.95) and adequate treatment
prior to ICU admission (OR 0.51; 0.34-0.77) were protective factors whereas APACHE II score
(OR 1.09; 1.6-1.12), presence of septic shock (OR 2.23; 1.40-3.55) and respiratory source (OR
1.79; 1.09-2.96) were predictors of hospital mortality (p \ 0.001 for all factors).
CONCLUSIONS. The administration of adequate antimicrobial therapy before ICU
admission is decisive for the survival of patients with severe sepsis and septic shock. Our
findings should endorse organizational changes to assure a correct management of septic
patients before ICU admission.
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INTRODUCTION. During ISECEM in Brussels 2014, a study from New Zealand and
Australia (JAMA 14 th March 2014) was presented where the authors could show an
decreasing mortality rate in sepsis (severe sepsis and septic shock) during 2000-2012 when
analyzing the data from their national quality registry.
OBJECTIVE. To analyze the data from our national quality registry, The Swedish
Intensive Care Registry (SIR) and compare our results with the JAMA study.
METHODS. SIR has data from 2005 -2013. However, the quality of data in our database is not
so solid between 2005-2007 so we only included data between 2008-2013. The coverage of the
registry is 92 % since several years. Severe sepsis and septic shock are two out of four (‘‘key
diagnoses) in the registry, which means that they are especially interesting from a National
perspective and therefore underlined as extra important to register in SIR in the instructions to
the ICUs. We analyzed all ICU admissions between 2008-2013 with the diagnose severe sepsis
or septic shock, (n = 20 517). The patents are risk adjusted according either to APACHE II or
SAPS3. From 2012 SAPS3 is only monitored in Sweden and reported to the registry.
RESULTS. Altogether there were 20 517 ICU admissions that are risk adjusted to either
SAPS3 (n = 17087) or APACHE II (n = 3209). Since SIR follows mortality for all patients
on a weekly basis up to 180 days, we could see that crude mortality in 30- and 90-days
mortality respectively has not changed in significant way during 2008-2013.(See Fig 1). We
have also analyzed the 30 days risk adjusted mortality with no significant changes. (See
Fig 2).We could also see that LOS (length of stay) in days varied a little over these years.
Median range LOS during 2008 - 2013 was 2,04-3,4 and average range LOS 5,93-8,07 days.
DISCUSSION. The results from SIR differ from the JAMA study. The coverage of the two
registries is similar [ 90 %. It is unclear for the authors how the national registries in
Australia and NZ validate their data before they are included in the database. In SIR there is
a three-level data validation program that all admissions must pass before they are included
in the database. The validation of the data is evidently very important to the solidity of the
data analyzed. Furthermore, one explanation could be that in the JAMA study only hospital
mortality was followed while SIR are able to follow both risk adjusted mortality, 30 and
90 days mortality. Another factor could be that we have different risk adjusted models
(SAPS3 compared to adjustment for co-morbidity or not, plus APACHE score).
CONCLUSION. The decrease in mortality that the JAMA study showed in Australia and
NZ is not reflecting the situation in Sweden when it comes to mortality in severe sepsis and
septic shock. In contrast, the mortality is stable at the same levels during the period studied.
Further evaluations of the data are needed to explore the differences between our countries
in this matter.

[Fig 2. Standard mortality rate in sepsis]
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INTRODUCTION. The Surviving Sepsis Campaign (SSC) recommends the implementation of bundles of measures in order to improve the outcome of patients with severe sepsis
(SS) and septic shock (SX).
OBJECTIVES. To study the compliance of SSC bundles measures in the management of
patients with SS and SX admitted to ICU.
METHODS. Prospective, observational, multicenter and voluntary enrollment study
(Spanish registry ENVIN-HELICS)*. All patients admitted in ICU for a period [ 24 h from
April 1st to June 30th 2013 were included. All episodes of infection were recorded during
the follow-up. Systemic inflammatory response (SIR) to infection was defined according to
consensus criteria **. Compliance to the 3 and 6 h measures recommended on the SSC
bundles*** were recorded. The site of infection acquisition was categorized as either:
community, ICU or hospital acquired. An univariate analysis (Chi square test) was done in
order to compare bundles compliance according to the site of infection acquisition. A p
value \ 0.05 was considered statistical significant.
RESULTS. During the study period 8,789 infections were recorded. 2,075 (23 %) developed SX, 1,136 (13 %) SS, 4,099 (47 %) sepsis and 1,479 (17 %) had not inflammatory
response. 30 % of infections were acquired in the community, 49 % in ICU and 21 % in
hospital. The risk to develop SS or SX was higher in community 48.5 % IC95 % [46.8 %50.3 %], and hospital 45.9 % IC95 % [43.7 %-48.0 %] acquired infections than on the ICU
acquired, 19.3 % IC95 %[18.0 %-20.6 %].Table 1. shows the compliance of measures
according to the site of infection acquisition.
Community
(n = 1573)

ICU
Hospital
(n = 652) (n = 934)

Global
(n = 3211)

p
value
\0.05

Crystalloids

71.6 %

64.9 %

73.8 %

70.7 %

Antibiotics

81.2 %

79.6 %

83.2 %

81.5 %

0.18

Blood
cultures

74.7 %

73.0 %

70.4 %

72.9 %

0.06

Lactate

59.4 %

62.9 %

62.7 %

60.9 %

0.16

CVP

59.4 %

68.1 %

68.1 %

36.5 %

\0.05

SvcO2

32.1 %

37.0 %

35.9 %

34.3 %

\0.05

Vasopressors 67.1 %

73.9 %

71.3 %

69.8 %

\0.05

[Compliance of measures]
CONCLUSIONS. SS and SX were present in 36 % of infections in patients admitted to
ICU. Patients with ICU-acquired infections were less likely to develop SS or SX. The best
implemented measure was the early administration of antibiotic treatment. The use of
vasopressors and CPV measurement was significantly higher in hospital acquired infections.
REFERENCE(S). *http://hws.vhebron.net/envin-helics/ ** Levy MM, et al. SCCM/
ESICM/ACCP/ATS/SIS international sepsis definitions conference. Intensive Care Med.
2003;29:530-538). ***Dellinger RP, Levy MM, Rhodes A, et al.: Surviving Sepsis Campaign: International Guidelines for Management of Severe Sepsis and Septic Shock: 2012.
Crit Care Med 2013; 41:580-637.
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PERIPHERAL NIRS VARIABLES ARE ALTERED EARLIER THAN OTHER
PERFUSION VARIABLES AT THE ONSET OF SEPTIC SHOCK
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[Fig 1. Crude mortality in sepsis]
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INTRODUCTION. Peripheral perfusion is altered early during shock states in order to
preserve flow to vital organs like the brain and heart. Non-invasive evaluation of muscle
perfusion using near infrared spectroscopy (NIRS) coupled with a vascular occlusion test
(VOT) may provide an early marker of this phenomenon.
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OBJECTIVES. To compare the time-courseof NIRS-derived variables with those of
commonly used perfusion variables in an experiment model of peritonitis.
METHODS. Eight anesthetized (midazolam, ketamine, morphine) adult sheep (24-34 kg)
were mechanically ventilated and invasively monitored. Abdominal sepsis was induced by
injecting autologous feces into the peritoneal cavity. Animals were followed until death or
for a maximum of 30 h. NIRS was performed on the right rear leg and arterial VOTs were
performed by intermittent balloon inflation above the aortic bifurcation. We calculated the
times taken for the mean arterial pressure to decrease below 60 mmHg (SHOCKTIME), the
urine output to below 0.5 cc/Kg/hour (OLIGURIATIME), the mixed venous oxygen saturation to below 70 % (SVO2TIME), the muscle tissue oxygen saturation to below 60 %
(STO2TIME), the NIRS ascending slope to below 120 %/min (ASCSLOPETIME), and the
arterial lactate to increase above 2 mmol/L (LACTIME). Data were compared in SPSS 19
(IBM, USA) using a time-to-event analysis with a p Log rank test taking the ASCSLOPETIME as reference.
RESULTS. The NIRS ascending slope was the first variable to be altered during sepsis.
HOURS

p Log Rank

ASCSLOPETIME

13 (11-22)

–

STO2TIME

19 (7-30)

0.224

SHOCKTIME

28 (23-30)

0.002

LACTIME

27 (12-30)

0.047

OLIGURIATIME

27 (19-30)

0.012

SVO2TIME

28 (20-30)

0.014

independent of age, gender and APACHE II score. Stratification of patients according to
high or low expression of TLR-9 demonstrated that only patients with high expression of
TLR-9 showed an increased risk associated with increased mtDNA levels (OR 2.7;
p = 0.008) whereas circulating mtDNA was not associated with mortality in patients with
TLR-9 expression below the median (OR 1.1; p = 0.98).
CONCLUSIONS. Circulating levels of mtDNA at ICU admission predict mortality in
critically ill patients. This association was in particular present in patients with high levels of
TLR-9.
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INTRODUCTION. Community acquired pneumonia (CAP) is an important cause of sepsis
in the ICU (Intensive Care Unit). Septic patients have a microvascular dysfunction that can
be early detected by the tissue oxygen saturation index (rSO2) and other VOT-derived
(Vascular occlusion Test) variables measured by Near Infrared Spectroscopy (NIRS). These
parameters could be good predictors of the sepsis seriousness and might be usefuls to
evaluate the microcirculatory response to treatment.
OBJECTIVES.
1) To determine, using NIRS and VOT, the microvascular dysfunction in the brachioradialis
muscle in patients with recent diagnostic of CAP in the emergency department (ED) and in
healthy control subjects,
2) To determine the ability of these variables to distinguish between the patients who will be
admitted in the ICU or in the conventional unit, and
3) To evaluate, in the ICU admitted patients, the evolution of these variables in the firsts
24 h of treatment.
METHODS. rSO2 was measured by NIRS in the brachioradialis muscle during a VOT of
the brachial artery using a cuff inflated to 200 mmHg for a period of three minutes or until
the 50 % decrease of baseline rSO2. We determined in all groups baseline, minimum and
maximum rSO2 values, as well as the deoxygenation rate (DeOx), the slope of increase
(ReOx) and the difference between the maximum and baseline rSO2 (delta). In the ICU
admitted patients the same procedure was done at admission, 6 h and 24 h. In this group of
patients clinical parameters were also evaluated. Differences between groups were assessed
using Student́s t- test. We considered p \ 0.05 to be significant.
RESULTS. A total of 21 patients with CAP (age 56 ± 13, 71,4 % males) and 15 healthy
control subjects (age 52 ± 7, 53,3 % males) were included. Among CAP patients, 7 were
admitted to ICU (age 59 ± 12, 71,4 % males, SOFA 5 ± 2). ICU admitted patients had
lower baseline rSO2 (61,7 % ± 5,7 vs. 68,2 ± 6,9, p = 0,037), slower ReOx (3,6 %/
seg ± 2,3 vs. 7,2 ± 3,7, p = 0,015) and lower delta (5,28 % ± 4,30 vs. 10,5 ± 5,4,
p = 0,029) when compared to ICU non-admitted patients. ICU admitted patients showed a
significant improve of ReOx during the firsts 24 h of treatment (ED 3,6 %/seg ± 2,3, ICU
3,4 %/seg ± 2,4, 6H 4,4 %/seg ± 2,2 and 24H 9,0 %/seg ± 5,7, p = 0,049) in the same
way that cardiac rate. Mean arterial pressure, base deficit or lactate did not show significant
improvement in the first 24 h of treatment.
CONCLUSIONS. CAP patients admitted in the ICU present an important alteration of
microcirculation that can be early evaluated by NIRS in the ED. rSO2 and the VOT-derived
parameters can early distinguish the patients who needs an ICU support. NIRS variables
could evaluate the microcirculatory response to treatment being more sensitive than other
macrohemodinamical parameters.
REFERENCE(S). Rodriguez A et al. Mortality and regional oxygen saturation index in
septic shock patients J Trauma 2011; 70: 1145-1152.
GRANT ACKNOWLEDGMENT. Partially funded by PI13/02011, 264/2012.
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[Time to event analysis of different parameters]

[Time evolution of different parameters]
CONCLUSIONS. In this sheep model of abdominal sepsis, the NIRS ascending slope was
altered earlier than other commonly used measures of perfusion. NIRS ascending slope may
represent a valuable guide for early resuscitation before septic shock is recognized.
GRANT ACKNOWLEDGMENT. Institutional funds only.
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CIRCULATING MITOCHONDRIAL DNA PREDICTS MORTALITY IN
CRITICALLY ILL PATIENTS
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INTRODUCTION. Despite the fact that underlying pathologies leading to ICU admittance
are heterogeneous, many patients develop a systemic inflammatory response syndrome
(SIRS) often in the absence of microbial pathogens. So-called pattern recognition receptors
on innate immune cells such as toll-like receptors (TLRs) recognize microbial pathogenassociated molecular patterns (PAMPs) inducing an inflammatory response. According to
the endosymbiont theory, mitochondria are evolutionary bacteria that entered into unicellular anaerobes more than a billion years ago. After tissue damage, mitochondria may be
released from cells to the circulation. Pre-clinical evidence suggests mitochondrial DNA
(mtDNA) activates TLR-9 on immune cells, which may contribute to the development of
SIRS.
OBJECTIVES. To analyze whether levels of mitochondrial DNA (mtDNA) are associated
with 30-day survival in ICU.
METHODS. In this prospective, observational cohort study, 233 consecutive patients
admitted to a medical ICU at a tertiary care center were enrolled. Blood was taken at
admission to the ICU and after 72 h. Levels of circulating mtDNA in platelet free plasma
were quantified by real-time PCR using the three mitochondrial genes cytochrome C oxidase subunit III (COX III), cytochrome B (cyt B) and NADH dehydrogenase (NADH).
TLR-9 expression on monocytes was analyzed by flow-cytometry.
RESULTS. Mean Apache II score was 19.8 ± 8.6 and 30-day mortality was 26.1 %.
mtDNA plasma levels as quantified by all three mitochondrial genes showed a good correlation (R [ 0.88; p \ 0.000001), respectively. mtDNA levels at day 0 were significantly
higher in non-survivors as compared to survivors: COX III 22.9 (8.9-56.4) vs. 17.7 (8.132.9) ng/mL, p \ 0.05; cyt B 28.7 (12.1-73.5) vs. 22.2 (10.1-41.2) ng/mL, p \ 0.05; NADH
24.7 (8.9-60.2) vs. 17.5 (8.4-32.8) ng/mL, p \ 0.05; mean mtDNA 26.9 (11.2-60.6) vs. 19.7
(9.5-34.8) ng/mL, p \ 0.05. mtDNA levels at day 3 were not associated with mortality.
Patients with mtDNA levels in the highest quartile showed a 2.4 (1.4-4.1)-fold risk of death
as compared to patients in the lower quartiles (p = 0.001). This increased risk of death was
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PATIENT AND SITE CHARACTERISTICS AND VOLUMES OF RESUSCITATION
FLUIDS IN SEVERE SEPSIS - A POST HOC ANALYSIS OF A RANDOMISED
CLINICAL TRIAL
P.B. Hjortrup1, N. Haase1, J.B. Wetterslev2, A. Perner1
1

Copenhagen University Hospital, Rigshospitalet, Dept. of Intensive Care 4131,
Copenhagen, Denmark, 2Copenhagen University Hospital, Rigshospitalet, Copenhagen
Trial Unit, Centre for Clinical Intervention Research, Copenhagen, Denmark
INTRODUCTION. Fluid resuscitation is a key intervention in patients with sepsis and
circulatory impairment, but it is less clear if higher or lower volumes should be given.
Beyond the first six hours of resuscitation the recommendations are vague and ungraded1,
and the lack of firm evidence may result in differences in clinical practice.
OBJECTIVES. Our aim was to evaluate associations between patient and site characteristics and volumes of resuscitation fluids in a multicentre randomised clinical trial (RCT).
METHODS. This was a retrospective observational study using data from the 6S trial - a
multicentre RCT where patients were randomised to resuscitation with hydroxyethyl starch
(HES) 130/0.42 or Ringer’s acetate2. We defined volume of resuscitation fluids as crystalloids and colloids administered from 24 h prior to randomisation until day 3 postrandomisation. We used multiple linear regression analyses with baseline characteristics as
covariates. The site characteristics Danish hospital (±), university hospital (±) and individual sites with at least 25 randomised patients were separately added as covariates to the
model. If missing baseline values were [ 5 % multiple imputations technique was
performed.
RESULTS. Of the trial cohort of 798 patients, we included the patients 655 who had fluid
volumes registered from day 0 to 3 (88 had died, 52 were discharged and 3 had missing fluid
data). Baseline characteristics are presented in table 1. Mean volume of resuscitation fluids
was 7900 ml (SD 4000) and only SAPS II (25 % missing) needed multiple imputation.
Effects of patient baseline characteristics on fluid volumes are presented in table 2, excl.
SOFA coagulation and liver (both p [ 0.9). Patients admitted to a university hospital
received significantly less fluid (p = 0.049) after adjusting for baseline variables, whereas
patients admitted to Danish sites did not (p = 0.56). Individual sites administered significantly different volumes of resuscitation fluids after adjusting for baseline variables
(p \ 0.001); in this model weight became significantly associated with increased volumes of
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resuscitation fluids (p = 0.03), whereas SOFA renal score did not (p = 0.16). Performing
complete case analyses did not change results noticeably.
CONCLUSIONS. Site characteristics adjusted for patient baseline values were associated
with differences in volumes of resuscitation fluids given in the first 3 days of severe sepsis.
The data indicate variations in clinical practice not explained by patient characteristics
emphasizing the need for RCTs of fluid volumes given during resuscitation.
Age (years)

66 (IQR 57-75)

SAPS II

50 (40-60)

Weight (kg)

78 (65-89)

Lactate (mmol/l)

2.1 (1.4-3.4)

HES group

330 (50 %)

Surgery performed

233 (36 %)

SOFA score (excl.GCS)

7 (5-9)

Danish hospital

583 (89 %)

University hospital

322 (49 %)

Randomised on site with at least 25 patients
randomised (12 of 26 trial sites)

542 (83 %)

[Table 1. Baseline and site characteristics]
Parameter

Estimate
(ml)

Standard
Error

95 %
Confidence
limits (ml)

p-value

Age (years)

-5

14

-32 - 23

0.73

SAPS II

4

13

-20 - 30

0.73

Weight (kg)

15

8

-1 - 32

0.069

Lactate (mmol/l)

202

70

64 - 339

0.0041

No Surgery vs. Surgery

-1266

325

-1904 - -627

0.0001

HES vs. Ringer’s

-270

302

-863 - 324

0.37

SOFA cardiovascular

411

104

206 - 615

\.0001

SOFA renal

300

136

32 - 567

0.028

SOFA respiration

-428

170

-763 - -94

0.01

[Table 2. Parameter estimates. Intercept 6965 ml]
REFERENCE(S). 1. Dellinger et al. Surviving sepsis campaign: international guidelines
for management of severe sepsis and septic shock: 2012. Crit Care Med 2013 2. Perner et al.
Hydroxyethyl starch 130/0.42 versus Ringer’s acetate in severe sepsis. N Engl J Med 2012
GRANT ACKNOWLEDGMENT. The 6S trial was funded by the Danish Research
Council and supported by B Braun Melsungen AG.
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THE EFFECTS OF THE QINGRE JIEDU TONGFU RECIPE
ON ADJUNCT THERAPY IN SEPTIC SHOCK
PATIENTS FROM ICU - A MULTICENTER PERSPECTIVE RANDOMIZED
CONTROLLED STUDY
C. Guo-Long1, H. Cai-Bao1, T. Hong-Jie2
1
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INTRODUCTION. Septic shock is traditionally viewed as an excessive systemic inflammatory reaction to invasive microbial pathogens. the optimization of drug therapy and
support treatment, the mortality have decreased, but the overall mortality is still high. The
major reason is that the pathogenesis of septic shock is so complex that has not yet been
fully understood. There are so many literatures show that Chinese Traditional Medicine
(TCM) has a adjunctive s effects on septic shock patients.
OBJECTIVES. To investigate the effects on clinical outcomes and cellular immune
function of the Qingre Jiedu Tongfu Recipes(QJTR) in septic patients.
METHODS. 133 patients with septic shock in five intensive care units(ICU) were enrolled
and randomized assigned to two groups. Sixty-four patients in the control group were treated
with western medicine alone, sixty-nine patients in the therapy group were treated with
western medicine combined with QJTR. The levels of inflammatory cytokines (TNFa and
IL1b) and CD + 14/HLA-DR and APACHEII score before and after treatment in the 3th,
7th and 14th day were recorded, meanwhile, the duration of mechanical ventilation, ICU
stay days and 28-day mortality were compared.
RESULTS. Compared with the control group, levels of TNFa and IL1b were significantly
lower in the therapy group after therapy in the 7th and 14th day (P \ 0.05); levels of CD + 14
monocytes HLADR in the therapy group increased significantly in the 7th and 14th day
(P\0.05). Duration of mechanical ventilation in QJTR group was decreased dramatically than
that of the control Group (14.41 ± 6.29 vs 9.52 ± 5.87, p = 0.027); ICU stay days in QJTR
group was also decreased significantly than that of the control group(20.41 ± 6.93 vs
15.44 ± 8.17, p = 0.036); APACHEII score in QJTR group were declined obviously than that
of the control group in 7th (20.32 ± 5.79 vs 17.69 ± 3.84,p = 0.005) and 14th day
(18.31 ± 6.32 vs 15.89 ± 4.73,p = 0.041). The 28-day mortality of QJTR group is obviously
lower than that of the control Group (13 % vs28.2 %,P = 0.034).
CONCLUSIONS. QJTR combined with western medicine can regulate the immunologic
function and improve the outcomes of septic patients from ICU.
REFERENCE(S). 1. Guo Li-heng,Yang Cheng,Wang Lei,Chen Quan-fu,et al.Effects of
Tetramethylpyrazine on Cardiac Function and Mortality Rate in Septic Rats. Chinese
Journal of Integrative Medicine 2012;18:610-615 2,Wei Zhu,Qing Lu,Hua-wen Chen,et al.
Protective effect of sodium tanshinone IIA sulfonate on injury of small intestine in rats with
sepsis and its mechanism. Chinese Journal of Integrative Medicine 2012; 18 :496-501.
GRANT ACKNOWLEDGMENT. The study was Sponsored by Zhejiang Provincial
Program for the Cultivation of High-level Innovative Health talents; supported by the
Science and Technology Key Plan Foundation of administration of traditional Chinese
medicine of Zhejiang province(2009ZA011), the health ministry and zhejiang province coconstruction fund project(wkj-2012020).
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SEPSIS TEAM IN THE ER
A. Araújo1, N. Catorze1, A. Real2, G. Girithari2, P. Cunha2, S. Gonçalves2, N. Lopes1
1
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INTRODUCTION. Sepsis is still under diagnosed in the emergency service, besides the
guidelines and professional education and mortality is high specially with the treatment
delay. The authors tried to characterise this population in their hospital, to increase the
diagnosis sensibility and to create a ‘‘sepsis team’’.
METHODS. We performed a retrospective study in a cohort of patients admitted to our
Intensive Care Unit (ICU), with diagnosis of septic shock between 2012 and 2013 to
characterise this population. In addition to the common epidemiological variables, severity
indexes were calculated and evolution/outcome of the patients was analysed.
RESULTS. Our sample included 186 patients. From these, 52 % were male and the mean
age was 72 years (± 13.15). The patients came from the emergency room (37.6 %),
operating room (30 %) and other wards (21.5 %), with a average APACHE II 25.55
(± 12.13) and SAPS II 49.81 (± 24.67). Regarding infectious focus, 40.3 % had abdominal
starting point, 31.2 % respiratory and 15 % urinary. 63.4 % of sepsis was communityacquired and 32,7 % associated with health care. All patients collected biological products
and in 41 % of them all microbiological tests were negative. 76.88 % (146) of patients were
ventilated (128 invasive ventilation, 10 noninvasive ventilation and 5 the two modalities).
Besides the treatment the overall mortality was 46.8 % associated in most cases to a
multiple organ disfunction. Ventilator associated pneumonia incidence was 5.37 %. Enterobacteriacea were the most prevalent agent in abdominal infections, Pneumococcus for
community acquired pneumoniae, Pseudomonas for nosocomial pneumonia and E.Coli in
the urinary infections.
CONCLUSIONS. The mortality for septic shock is very high despite the provided education in this area. Our data suggest a late referral to the intensive care and a absence of
compliance with the sepsis bundles treatment. With this data, the authors want to create a
‘‘sepsis team’’ with an increase sensibility for this patients and improve a more specific and
specialised approach for this patients, improving the pre ICU treatment.
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LOW SERUM SUPAR CONCENTRATION PREDICTS 90-DAY SURVIVAL
AFTER OUT-OF-HOSPITAL CARDIAC ARREST
V. Jalkanen1, R. Yang1, J. Vaahersalo2, J. Kurola3, E. Ruokonen3, H. Huhtala4,
A. Kuitunen1, V. Pettilä2, J. Tenhunen1,5, FINNRESUSCI-Study Group
1
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Finland, 5Uppsala University Hospital, Uppsala, Sweden
INTRODUCTION. Prognostic decision making after out-of-hospital cardiac arrest
(OHCA) and cardiopulmonary resuscitation (CPR) remains difficult with available biomarkers. Therapeutic hypothermia to improve post cardiac arrest neurologic survival has
further deteriorated their prognostic accuracy. Hypoxia and ischemia induce urokinase-type
plasminogen activator receptor (uPAR) expression in brain1 and in the fibrin matrix of
endothelial cells2. We hypothesized that ischemia–reperfusion during OHCA leads to
increased levels of soluble uPAR (suPAR) in serum. We further hypothesized that high
serum (s) suPAR concentrations are prognostic for 90-days mortality after OHCA.
OBJECTIVES. To evaluate the predictive value of s-suPAR regarding 90-day mortality in
OHCA-patients admitted to Finnish ICUs.
METHODS. A predetermined sub-study of the observational, prospective FINNRESUSCIcohort3. Patients were enrolled between March 2010 and February 2011. Following consent
from the next-of-kin, samples were drawn at selected time points. One blinded investigator
(RY) analyzed suPAR concentrations (suPARnostic, ViroGates, Birkeroed, Denmark).
The data are presented as median(quartiles). Receiver operating characteristics (ROC) with
areas under curve (AUC) and 95 % confidence intervals (CI) were calculated. The patient
cohort was divided into suPAR concentration quintiles to test the associations to 90-days
survival. Kaplan-Meier (K-M) curves and positive likelihood ratios (LR + with 95 % CIs)
according the Youden index (Sensitivity-[1-Specificity]) are presented.
RESULTS. From the total of 248 patients, aged 63(56-72) years, with available serum
samples, 65 % had a shockable initial rhythm. Return of spontaneous circulation (ROSC)
was achieved in 20(13-28) minutes. K-M analysis at the ICU admission revealed 15.7 % and
79.6 % mortalities in the lowest (\ 2.61 ng/ml) and the highest quintiles ([ 6.19 ng/ml)
(Figure). The predictive accuracy of s-suPAR for 90-day mortality (ROC AUC) was 0.78
(0.72-0.84) with the LR + 2.9 (2.1-3.9) at the cut-off 3.9 ng/ml.

[K-M suPAR baseline]
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CONCLUSIONS. S-suPAR higher than 6.2 nG/mL at the ICU admission predicts 80 %
risk of death at day-90 after OHCA. S-SuPAR at day-2 lower than 2.6 nG/mL suggests 84 %
probability for survival (with current clinical decision-making). Thus, low s-suPAR is
highly predictive for 90-day survival. A RCT is needed to evaluate the value of admissionSuPAR based clinical decision making in these patients.
REFERENCE(S). 1. Beschorner et al. 2000 c2. Kroon et al. 2000. 3. Vaahersalo et al. 2013

0783

In the 5 patients with malignant AEPs pattern and good outcome, EEG reactivity was
present in all. Among patients with poor outcome, 18 had bilateral absence of N20; of the 30
remaining, 25 had a malignant EEG pattern, with 11 showing a malignant AEP finding and
14 not (8 had an unreactive EEG and 2 a reactive EEG). The last five patients with nonmalignant EEG and N20 findings had in four cases a bilateral absence of at least one AEP
wave and in one case an unreactive EEG.
CONCLUSIONS. Combination of electrophysiological tests, including EEG, N20 and
AEPs, allowed a classification of neurological outcome in 59/65 (91 %) of comatose postCA patients. Further prospective studies are needed to better evaluate the prognostic value
of this combination.

RISK ADJUSTED OUTCOMES FOLLOWING IN-HOSPITAL CARDIAC ARREST:
DAY VERSUS NIGHT AND WEEKEND
E.J. Robinson1, G.S. Power1, G.B. Smith2, J.P. Nolan3, National Cardiac Arrest Audit
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THE PREDICTIVE VALUE OF TISSUE OXYGEN SATURATION
AND PERIPHERAL CIRCULATION PARAMETERS DURING HYPOTHERMIA
IN OUT-OF-HOSPITAL CARDIAC ARREST PATIENTS

ICNARC, London, United Kingdom, 2Bournemouth University, School of Health & Social
Care, Bournemouth, United Kingdom, 3Royal United Hospital, Bath, United Kingdom
INTRODUCTION. The United Kingdom (UK) National Cardiac Arrest Audit (NCAA) has
reported that in-hospital cardiac arrest (IHCA) occurs with similar frequency during day and
night and on weekdays and weekends. 1Crude hospital survival is lower following IHCA at
night (versus day) and at weekends (versus weekdays)0. 1Accurate risk adjustment is
required to interpret these results.
OBJECTIVES. To test the hypothesis that risk adjusted outcomes (return of spontaneous
circulation greater than 20 min (ROSC [20 min) and survival to hospital discharge) following IHCA at night (20:00–07:59) or at weekends (Saturday–Sunday, 08:00–19:59) are
significantly lower than on weekdays (Monday–Friday, 08:00–19:59).
METHODS. NCAA is the UK national clinical audit of patients (excluding neonates) that
receive chest compressions and/or defibrillation following IHCA and are attended by the
hospital-based resuscitation team (or equivalent) in response to an emergency call. Relevant
data from 1 April 2011 to 30 September 2013 were extracted. Patients having pre-hospital
cardiac arrests, having a second or subsequent IHCA, still in hospital and/or missing
important data for the analysis (day/time of IHCA, risk factor and outcome) were excluded.
Outcomes (ROSC [20 min and survival to hospital discharge) were compared for weekdays, night and weekends in multilevel logistic regression models both before and after risk
adjustment for individual risk factors in the validated NCAA risk models. 2The effect of
day/time on outcomes following IHCA was compared in subgroups for age, location of
arrest and presenting/first documented rhythm.
RESULTS. Overall, 27,731 patients from 146 hospitals were included. Crude outcomes
were significantly worse at night and weekends compared with weekdays, for both ROSC
[20 min and survival to hospital discharge (Table). These results remained significant
following risk adjustment. The effect of night and weekend was stronger for non-shockable
than for shockable presenting/first documented rhythms (P \ 0.001). No significant interaction existed for age or location of arrest.
Weekday

Night

Weekend

IHCA N (%)

10,125 (36.5)

13,777 (49.7)

3,829 (13.8)

ROSC [20 min (%) [95 %
CI]

5,249 (51.8)
5,383 (39.1)
1,789 (46.7)
[50.9, 52.8]
[38.3, 39.9]
[45.1, 48.3]

ROSC [20 min—adjusted
odds ratio [95 % CI]

1

Hospital survival (%) [95 %
CI]

2,574 (25.5)
1,895 (13.8)
708 (18.5)
[24.6, 26.3]
[13.2, 14.4]
[17.3, 19.8]

Hospital survival—adjusted
odds ratio [95 % CI]

1

0.72 [0.68,
0.76]

0.58 [0.54,
0.63]

0.88 [0.81,
0.95]

A. Lima1, T.K. van der Arend2, J. van Bommel2, J. Bakker2
1

Erasmus MC University Medical Centre, Rotterdam, Netherlands, 2Erasmus MC
University Medical Center, Department of Intensive Care, Rotterdam, Netherlands
INTRODUCTION. In a recent study in out-of-Hospital cardiac arrest (OHCA) patients
(ref), the post-cardiac arrest phase was characterized by profound alterations in the
peripheral perfusion parameters. These alterations were aggravated by the induced hypothermia and disappear after rewarming, which increased subsequently in survivors but not in
the non-survivors. Tissue oxygen saturation (StO2) has been shown to be strongly associated
with abnormal peripheral perfusion. Studies have suggested that resting StO2 values measured in association with peripheral perfusion parameters can more adequately predict tissue
hypoperfusion and subsequent organ dysfunction than StO2 itself. It is not known, however,
if this association persists during hypothermia and the clinical impact is of this association in
predicting unfavourable outcome.
OBJECTIVES. This prospective observational study was conducted to investigate the
association between peripheral perfusion, StO2 and outcome during the induced hypothermia in OHCA patients. We hypothesize that the subjective evaluation of peripheral
perfusion associated with StO2 monitoring can more adequately predict ICU complications
than StO2 itself.
METHODS. Fifty-two patients (62 ± 15 years; 43 males) admitted to an intensive cardiac
care unit after a OHCA were included. All patients were treated with mild therapeutic
hypothermia induced within 6 h after the start of resuscitation to a target temperature of
33 C. After 24 h, patients were passively rewarmed to normothermia. Peripheral perfusion
parameters included physical examination of capillary refill time (CRT), peripheral perfusion index (PPI), and forearm-to-finger temperature difference (Tskin-diff). In addition, StO2
was continuously obtained from the thenar using an InSpectra Model 650 (Hutchinson
Technology, Hutchinson) with a 15-mm probe placed over the thenar eminence.
RESULTS. Out of a total of 52 patients, 28 (54 %) survived. No differences were found in
the heart rate (66 ± 15 vs. 72 ± 15.4 bpm) or mean arterial pressure (76 ± 9 vs.
71 ± 17 mmHg) between survivors and nonsurvivors. Table 1 shows the peripheral perfusion parameters stratified by survivors and nonsurvivors during the state of hypothermia.
No differences were found between survivors and nonsurvivors in the peripheral perfusion
variables. However, a significant difference with higher StO2 values in nonsurvivors compared with survivors was found. Table 2 shows patients with StO2 above and below 80 %
stratified by mortality and systemic hypoperfusion. In survivors, 13 % with a StO2 \80 %
had systemic hypoperfusion. In contrast, 57 % of the nonsurvivors with a StO2 [80 % did
had systemic hypoperfusion.

0.72 [0.64,
0.80]

[Crude/risk-adjusted outcomes by day/time of IHCA]

CRT (s)

CONCLUSIONS. IHCAs attended by the hospital-based resuscitation team at night or at
weekends have significantly poorer risk-adjusted outcome than those on weekdays. This
effect is stronger for non-shockable than for shockable presenting/first documented rhythms.
REFERENCE(S). 1. Nolan JP et al. Incidence and outcome of in-hospital cardiac arrest in
the United Kingdom National Cardiac Arrest Audit. Resuscitation 2014 DOI:
10.1016/j.resuscitation.2014.04.002. 2. Harrison DA et al. Development and validation of
risk models to predict outcomes following in-hospital cardiac arrest attended by a hospitalbased resuscitation team. Resuscitation, in press.

9±4

PPI (%)

0.8 ± 0.9

1.2 ± 1.3

3.0 ± 1.3

2.8 ± 1.4

StO2 (%)

79 ± 6

86 ± 5*

* P \ 0.05 vs. Survivor
[Peripheral perfusion parameters in S vs. NS]

THE POTENTIAL ROLE OF AUDITORY EVOKED POTENTIALS TO ASSESS
PROGNOSIS IN COMATOSE SURVIVORS FROM CARDIAC ARREST
I. Lamanna1, N. Mavroudakis2, B. Legros2, K. Donadello1, J.-L. Vincent1, F.S. Taccone1
2

Erasme Hospital, Intensive Care, Bruxelles, Belgium, Erasme Hospital, Neurology,
Bruxelles, Belgium
INTRODUCTION. The use of a multimodal approach is mandatory to assess prognosis
among comatose survivors from cardiac arrest (CA). Few data are available on the role of
auditory evoked potentials (AEPs) in combination with other electrophysiological tools in
this setting.
OBJECTIVES. To assess the role of AEPs in outcome prediction after CA.
METHODS. Retrospective analysis of an institutional database including all adult patients
([18 years of age) admitted to the intensive care unit (ICU) after CA from January 2007 to
January 2013, in whom AEPs were performed. We collected variables related to cardiac
arrest, as well as data on electroencephalography (EEG;
a. presence of reactivity to painful stimuli or
b. presence of a malignant pattern, i.e. burst-suppression, flat tracing or electroencephalographic status epilepticus, ESE) performed at normothermia and cortical evoked potentials
(N20, defined as malignant N20 if absent bilaterally) performed at day 2 or 3 after CA.
AEPs were assessed concomitantly to cortical potentials.
We recorded for AEPs the presence of I, III and/or V waves; we defined as ‘‘malignant’’
AEP the bilateral absence of at least one of the different waves. Outcome was assessed at
3 months using the cerebral performance categories (3–5 = poor recovery; 1–2 = good
recovery).
RESULTS. Sixty-five patients were studies, 48 (74 %) of them having poor outcome. The
bilateral absence of at least one of the AEP waves was found in 31 patients, 5 with good and
26 with poor outcome. Only one patient with good outcome had a malignant EEG pattern
(i.e. ESE) but did not present malignant N20 or AEP patterns; EEG reactivity was not tested.

Nonsurvivors (NS)

8±2

Tskin-diff (C)
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Survivors (S)

Survivors (N = 28)

Nonsurvivors
(N = 24)

StO2
\80 %

StO2
\80 %

StO2
C80 %

StO2
C80 %

No systemic hypoperfusion
(N = 31)

13 (87 %) 7 (54 %)*

2 (67 %)

9 (43 %)*

Systemic Hypoperfusion
(N = 21)

2 (13 %)

1 (33 %)

12 (57 %)

6 (46 %)

Systemic hypoperfusion defined as lactate [2 mmol/L and BE \-3 mEg/L.
*P \ 0.05 by Chi square test
[StO2 values stratified by hypoperfusion]
CONCLUSIONS. StO2 is a valuable adjunct to identify OHCA patients with poor prognosis and tissue hypoperfusion during therapeutic hypothermia.
REFERENCE(S). 1. Crit Care Med. 2012;40(8):2287–94.
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IMPACT OF OBESITY ON PROGNOSIS AFTER SUCCESSFULLY
RESUSCITATED CARDIAC ARREST: A BICENTRIC RETROSPECTIVE STUDY
G. Geri1,2, G. Savary3, S. Legriel3, F. Dumas2, S. Merceron3, J.-P. Mira1, J.-P. Bedos3,
J.-P. Empana2, A. Cariou1,2, D. Grimaldi3
Hôpital Cochin, Medical ICU, Paris, France, 2INSERM UMR-S970, Paris Cardiovascular
Research Center, Paris, France, 3Centre Hospitalier de Versailles, ICU, Le Chesnay, France
INTRODUCTION. Obesity, defined as a BMI [30 kg/m2, is a growing major health issue
concerning more than 20 % of the European population (1). Whereas obesity is a

1
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demonstrated risk factor of cardiovascular event including sudden death (2), its impact on
the prognosis after out-of-hospital cardiac arrest (CA) remained uncertain.
OBJECTIVES. Our main objective was to analyze the effect of a BMI [30 on the ICUmortality. Our secondary aim were to describe the differences between obese and non obese
patients according to CA characteristics and post-resuscitative care.
METHODS. Retrospective analysis of prospectively collected data according to Utstein
style in two ICUs in Paris area. All patients admitted in ICU after successfully resuscitated
CA between 2005 and 2012 whose BMI value was available were considered. The variables
associated with ICU-mortality (including BMI as a categorical variable \18.5, 18.5–25,
25–30, [30) were analysed using univariate followed by multivariate analyses. The characteristics of patients according to BMI categories were compared.
RESULTS. Among 1,449 patients admitted in the ICU after CA, 503 were excluded
because of missing data (weight or height) and 946 were included. Among them, 41 (4.3 %)
had a BMI\18.5; 430 (45 %) a BMI 18.5–25; 305 (32.2 %) a BMI 25–30 and 170 (18 %) a
BMI [30 kg/m2.
The crude ICU-mortality, according to BMI categories, followed a U-shaped curve.

CONCLUSIONS. Cerebral oximetry during therapeutic hypothermia after OHCA of cardiac origin is associated with neurologic outcome at ICU discharge. In this cohort, the
threshold of 30 was the most accurate to predict neurologic outcome. Assessing cerebral
oximetry during therapeutic hypothermia could help to early predict neurologic prognosis of
OHCA patients.
REFERENCES. 1. Lemiale V, Huet O, Vigué B, et al.: Changes in cerebral blood flow and
oxygen extraction during post-resuscitation syndrome. Resuscitation 2008; 76:17–24. 2.
Brady K, Joshi B, Zweifel C, et al.: Real-time continuous monitoring of cerebral blood flow
autoregulation using near-infrared spectroscopy in patients undergoing cardiopulmonary
bypass. Stroke 2010; 41:1951–1956.

0788
OBSERVATIONAL STUDY OF IN-HOSPITAL CARDIAC ARRESTS OUTCOMES
IN OCTOGENARIANS
G. Buzançais1, P. Burtin1, J.-Y. Bigeon1, C. Halchini1, C. Charpentier1, M. Barral1,
P. Courant1

[Figure]
By multivariate analysis, BMI [30 was independently associated with mortality: OR 2.3
(1.33–3.98) as well as age \62 (OR 0.49 [0.41–0.85]), public location of CA (OR 0.54
[0.36–0.79]), VF/VT (OR 0.29 [0.19–0.43]) time from collapse to ROSC\21 min (OR 0.28
[0.20–0.41]) and post-CA shock (OR 2.27 [1.59–3.23]).
Compared to patients with normal weight or overweight, obese patients were significantly
older, more frequently female, presented less frequently VF/VT, underwent less frequently
coronary angiogram but PCI was performed in similar proportion of patients. Admission
temperature and minimal temperature at D1 were higher in obese patients. Of note, CPR
duration tended to be longer and post-CA shock more frequent in obese patients.
CONCLUSIONS. Obesity seems to be an independent factor of ICU mortality in patients
resuscitated from CA. These results are in line with previous study on intra-hospital cardiac
arrest (3). The collection of 1 year survival is ongoing and will bring important results on
long term prognosis.
Longer time of CPR, higher incidence of post-CA shock and higher temperature within the
first 24 h are the modifiable factors that seem to be associated with the poor prognosis of
obese patients. Further studies are needed to evaluate the impact of BMI on PCI realization.
REFERENCE(S). 1. WHO Europe statistic http://www.euro.who.int/en/health-topics/
noncommunicable-diseases/obesity/data-and-statistics. 2. Anand RG et al. J Cardiometab
Syndr. 2008;3:149–54. 3. Jain R et al. Circ Cardiovasc Qual Outcomes 2010;3:490–7.

1
Clinique du Millénaire, Anesthésie-Réanimation, Montpellier, France
INTRODUCTION. Improvement in survival rate of In-Hospital Cardiac Arrest (IHCA)
patients has been recently demonstrated (1). However, the age influence on survival rate
remains as a point of discussion, and wide variations between studies can be noticed (2–5).
Moreover, literature on IHCA outcome in advanced age is scarce.
OBJECTIVES. We conducted an observational analysis of all IHCA in our institution in
order to assess incidence and prognosis in octogenarians.
METHODS. Inclusion was defined by presence of chest compression and/or external
electrical shock (EES). An emergency team triggered by an activation code treated all
IHCA. A dedicated form was filled. This document included: demographic data, medical
history, location, event time sequence, initial cardiac rhythm, first treatment attempt,
number of EES, type of IV treatment, immediate survival rate (ISR). Survivors were followed-up until hospital discharge and SAPS II score, duration of ICU stay, treatment applied
and hospital survival rate (HSR) were recorded. Two groups defined by age were compared:
under 80 (group 1) and 80 or above (group 2).
RESULTS. 303 IHCA were included and 297 were analysed (102 women) between 01/01/
2009 and 01/01/2014. Incidence was 0.3 IHCA/bed/year (5.1 IHCA/1,000 stays) and mean
age was 70.9 (95 % CI [69.4–72.4]). ISR was 63.2 % and HSR was 39.4 %. Group 2
patients (n = 94; 31.6 %) had significantly higher rate of non-ischemic cardiomyopathy
(41.3 vs 28.3 % p = 0.027) and chronic renal failure (26.4 vs 11.8 % p = 0.002). Group 2
had also a lower rate of cardiac monitoring (70.2 vs 82.3 % p = 0.019) and received less
EES (43 vs 56.6 % p = 0.03). Differences between initial rhythms, ISR (Fig. 1), time to
return of spontaneous circulation, resuscitation duration were not significant between
groups. ICU stay and mechanical ventilation were significantly shorter in Group 2
(p \ 0.05). Group 2 HSR was significantly lower (27.7 vs 40.6 % p = 0.031) (Fig. 1).
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PROGNOSTIC VALUE OF CEREBRAL OXIMETRY AFTER CARDIAC ARREST:
A PROSPECTIVE COHORT STUDY
A. Bouglé1,2, F. Daviaud1,2, W. Bougouin1,2,3, A. Rodrigues1, G. Geri1,2,3,
T. Morichau-Beauchant1,2, F. Dumas3,4, A. Cariou1,2,3
1
Medical Intensive Care Unit, Cochin-BrocaHôtel-Dieu University Hospital, Assistance
Publique-Hôpitaux de Paris, Paris, France, 2Paris Descartes University, Paris, France,
3
INSERM UMR-S970, Paris Cardiovascular Research Center, Paris, France, 4Emergency
Department, Cochin-Broca-Hôtel-Dieu University Hospital, Assistance Publique-Hôpitaux
de Paris, Paris, France
INTRODUCTION. Out-of-hospital cardiac arrest (OHCA) is associated with high morbidity and mortality and is still a major issue for public health. With the exception of
hypothermia, no treatment has demonstrated its ability to reduce the impact of global
cerebral ischemia induced by cardiac arrest. Changes in cerebral oxygen extraction and
consumption after resuscitation seem to be critical determinants of neurologic recovery after
cardiac arrest. Near-infrared spectroscopy (NIRS) has recently proved its usefulness to
monitor cerebral oxygenation after severe head injury and cerebral blood flow autoregulation during extracorporeal circulation for cardiac surgery. By analogy, this tool might be
particularly useful after cardiac arrest. However, until now, no study was designed to
determine if cerebral oximetry could be used to early determine prognosis.
OBJECTIVES. To study the evolution of cerebral oximetry determined by NIRS after
OHCA of cardiac origin and to define a threshold value associated with poor neurological
prognosis in this population.
METHODS. Our study is a prospective, non-interventional, single center study. All consecutive patients between 18 and 80 years admitted for OHCA of a cardiac origin were
included in the study. Cerebral oximetry was recorded using NIRS. The monitoring was
started at the admission in the ICU until 48 h after the patient came into the ward. Data were
registered in the device and extracted on day 3.
RESULTS. Between February 2012 and January 2013, 43 patients were admitted for
OHCA in our ICU. Twenty-two patients (51 %) were discharged with no or minimal
neurologic complications (CPC 1–2). Mortality rate in the ICU was 46.5 %. Mean cerebral
oximetry during the 48 first hours was not different between patients with good and bad
neurologic outcome, respectively 61.8 (5.9) vs. 58.1 (8.8), P = 0.13, as during the period of
hypothermia. The minimal value of cerebral oximetry during the first 48 h was significantly
different between patients with good prognosis and those with bad prognosis, respectively
45.0 (6.8) vs. 31.7 (15.0), P = 0.0009. The threshold of 30 was the most powerful to predict
neurologic outcome.

[Immediate and hospital survival rates]
CONCLUSIONS. This is the first European study on this topic. In our adult-only institution, 1 IHCA out of 3 occurs in patients over 80. Equal ISR between groups does not allow
us to limit resuscitation of patients over 80 in our institution. Octogenarians HSR appears to
be related to comorbidities and conditions of occurrence of IHCA. Although significantly
lower, group 2 HSR is unexpectedly high in comparison to the only series published (4).
These results are specific to our case mix and our inclusion criteria. Given the high IHCA
incidence of patients over 80, long-term prognosis studies are needed. We believe that age is
not a major factor in identifying patients for whom cardiopulmonary resuscitation is futile.
REFERENCE(S). 1. N Engl J Med 2012; 367:1912–20. 2. Resuscitation 2010; 81: 302–11.
3. Intensive Care Med 2007; 33: 237–45. 4. Cardiology 2002; 97: 6–11. 5. CMAJ 2002; 167:
343–48.
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AN AUDIT OF POST CARDIAC ARREST MANAGEMENT AND INTENSIVE
CARE OUTCOMES AT THE ROYAL SUSSEX COUNTY HOSPITAL, BRIGHTON,
UK
A. Curtis1, R. Gray1, J. Kilic1
1

Royal Sussex County Hospital, Intensive Care Department, Brighton, United Kingdom
INTRODUCTION. Patients successfully resuscitated post cardiac arrest account for 5.8 %
of all UK ICU admissions1. A previous analysis of the Intensive Care National Audit and
Research Centre Case Mix Programme Database (ICNARC CMPD) found that 42.9 % of
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mechanically ventilated patients admitted to UK ICUs after cardiac arrest survived to ICU
discharge, and 28.6 % survived to hospital discharge. Of the hospital survivors 79.9 %
returned directly home1.
OBJECTIVES. To see if our outcomes in this patient group were comparable to published
data and to audit care against the UK Intensive Care Society (ICS) guidelines2.
METHODS. Data was collected from our ICU electronic information system, including
arrest location (IHCA/OHCA) and initial cardiac rhythm, either Ventricular Fibrillation/
Tachycardia (VF/VT) or Asystole/Pulseless Electrical Activity (PEA). We recorded
implementation of the ICS Post Cardiac Arrest Care Bundle, comprising; coronary reperfusion, haemodynamic optimisation, control of ventilation, blood glucose, temperature and
seizures. Hospital survival and discharge data were collected from the electronic hospital
discharge database.
RESULTS. 204 patients were admitted post cardiac arrest between January 2012 and
September 2013. There were 65 IHCA, 66 % male (mean 68.0 years) and 34 % female
(mean 70.9 years) and 139 OHCA, 73 % male (mean 63.0 years) and 27 % female (mean
63.7 years). Comorbidities included cardiovascular (43 %) and respiratory (33 %) disease
and drug/alcohol abuse (16 %).
The predominant rhythm was VF/VT (56 %) in OHCA and Asystole/PEA (86 %) in IHCA.
All patients were ventilated and haemodynamically supported. Blood glucose control was
achieved in 81 % of patients. Primary PCI was performed in 55 % VF/VT OHCA. Cooling
was achieved in 83 % of VF/VT OHCA compared to 44 % of VF/VT IHCA. The complete
care bundle was delivered to 55 % of patients. Patients who received the complete ICS
bundle were more likely to survive to ICU discharge (p = 0.0489) (Table 1).
Number of patients
who did not survive
to ICU discharge

Number of patients
who survived to ICU
discharge

Total number
of patients

Incomplete ICS
bundle

53

39

92

Complete ICS
bundle

49

63

112

Total number of
patients

102

102

204

[Table 1]
43 % of all patients survived to hospital discharge, 79 % discharged home (34 % of all
patients admitted). The best outcome was seen in VF/VT IHCA and VF/VT OHCA; 67 and
62 % respectively survived to hospital discharge. In VF/VT IHCA 50 % of hospital survivors were discharged home compared to 77 % in VF/VT OHCA. Poorest outcome was
observed in PEA/Asystole OHCA; 13 % survived to hospital discharge.
CONCLUSIONS. Survival to hospital discharge in our population was higher than on
ICNARC CMPD (43 vs. 28.6 %). Patients who received the complete ICS bundle were
more likely to survive to ICU discharge.
REFERENCE(S). 1. Nolan JP et al. Outcome following admission to UK intensive care
units after cardiac arrest: a secondary analysis of the ICNARC Case Mix Programme
Database. Anaesthesia 2007;62:1207—16.
2. Standards for the management of patients after cardiac arrest. Intensive Care Society
2008.
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CLINICAL FACTORS AFFECTING GOOD NEUROLOGICAL OUTCOMES AT 1
MONTH IN PATIENTS WITH OUT-OF-HOSPITAL CARDIAC ARREST: A 5YEAR RETROSPECTIVE OBSERVATIONAL COHORT STUDY
J. Shin1, S.H. Kim1, H.J. Lee1, J.H. Jung1, K.J. Hong1, K. Jang1, C.J. Park2, Y.J. Kim2
1

Boramae Medical Center, Seoul Metropolitan Government Seoul National University, ER,
Seoul, Republic of Korea, 2Boramae Medical Center, Seoul Metropolitan Government Seoul
National University, Seoul, Republic of Korea
INTRODUCTION. According to recent cardiopulmonary resuscitation (CPR) guidelines,
systemic post-cardiac arrest care after return of spontaneous circulation (ROSC)—including
therapeutic hypothermia (TH) in patients in a coma state immediately after ROSC—and
emergent percutaneous coronary intervention (PCI) in patients with ST-elevation myocardial infarct after ROSC can improve the likelihood of patient survival and lead to a good
quality of life. However, controversy remains about whether TH during post-cardiac arrest
care improves patient neurological outcomes.
OBJECTIVES. The main objectives of our study were to determine whether TH and PCI
could influence patient neurological outcome after care for out-of-hospital cardiac arrest
(OHCA).
METHODS. A retrospective-observational registry-based study was conducted on the
patients admitted to the emergency department (ED) of a university hospital. All patients
who experienced OHCA between January 2009 and January 2014 were registered in our
study. Several prehospital, hospital, and laboratory variables were examined for the analysis
of good neurological outcome (cerebral performance category 1 or 2) at 1 month; singleand multiple-logistic regression model analyses were performed to estimate the odd ratios
(ORs) of the neurological outcomes, with 95 % confidence intervals (CIs). If a variable had
a missing value, it was not analyzed in the multiple-logistic regression model.
RESULTS. A total of 819 patients who experienced OHCA were registered in our database.
Among them, 344 patients (42 %) had a sustained ROSC after advanced cardiac life support
(ACLS). Forty-seven (14 %) patients had a good neurological outcome at 1 month. Finally,
no flow time (OR, 0.911; 95 % CI, 0.833–0.997), low flow time (OR, 0.904; 95 % CI,
0.849–0.962), ACLS time (OR, 0.952; 95 % CI, 0.908–0.998), prehospital ROSC (OR,
7.781; 95 % CI, 2.346–25.808), shockable rhythm prior to hospitalization (OR, 3.149; 95 %
CI, 1.235–8.032), shockable rhythm at the ED (OR, 5.389; 95 % CI, 1.924–15.090), and TH
(OR, 3.329; 95 % CI, 1.285–8.624) were statistically significant variables in the multivariable analysis of good neurological outcomes at 1 month.
CONCLUSIONS. Shorter CPR time, shockable rhythm, and TH were important statistically significant variables of good neurological outcomes after post-cardiac arrest care for
OHCA on multivariable analysis.
REFERENCE(S). 1. Peberdy MA, et al. Post-cardiac arrest care: 2010 American Heart
Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care. Circulation 2010;122:S768–86.
2. Mader TJ, et al. Comparative effectiveness of therapeutic hypothermia after out-ofhospital cardiac arrest: Insight from a large data registry. Ther Hypothermia Temp Manage
2014;4:21–31.
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SURVIVAL AFTER IN-HOSPITAL CARDIAC ARREST IN A DEVELOPING
COUNTRY: RETROSPECTIVE STUDY OVER 4 YEARS PERIOD
N. Tyagi1, A. Garg1, V.K. Singh1, S. Taneja1, R. Kumar1, S. Ray1, B.K. Rao1, S. Mittal1,
J. Randhawa1, S. Malik1, S. Panda1, D. Dhar1
1

Sir Ganga Ram Hospital, Delhi, India
INTRODUCTION. In-Hospital Cardiac Arrest (IHCA) is defined as the cessation of cardiac mechanical activity confirmed by the absence of a detectable pulse, unresponsiveness
and apnoea (or agonal respirations) that occurs in a hospitalised patient who had a pulse at
the time of admission. Despite being a distinct entity, IHCA has not received the same level
of focused research as the Out of Hospital Cardiac Arrest (OHCA). There is a wide variation
in reported incidence rates of IHCA ranging from 3.8 to 13.1 per 1,000 admissions and there
is a paucity of data from developing countries.
OBJECTIVES. We examined the rates of survival to hospital discharge of patients with inhospital cardiac arrests. We also studied the patient characteristics, first noted rhythm at the
time of arrest and the final neurological outcome.
METHODS. This study was carried out over a period of 4 years (from January 2010 to
November 2013) at a Tertiary care centre in North India. The hospital has a round the clock
rapid action AHA-ACLS provider certified team with adequate post-resuscitation care
facilities to deal with cardiac arrest patients.
RESULTS. The total number of Code Blue calls over the period of 4 years was 760. Out of
these, 15.26 % (n = 116) were diagnosed as false code blue while the rest 84.74 %
(n = 644) were true cardiac arrests. Among 644 patients with an in-hospital cardiac arrest,
the overall case survival to discharge (SAD) rate was 26.86 % (n = 173). The overall
cardiac arrest incidence rate was 4.8 per 1000 hospital admissions. The initial cardiac-arrest
rhythm was asystole or pulseless electrical activity (nonshockable rhythm) in 498 (77.32 %)
patients and ventricular fibrillation or pulseless ventricular tachycardia (shockable rhythm)
in 146 (22.67 %). There was no difference in the survival rates in the two sub-groups when
compared separately. Return of spontaneous circulation (ROSC) was achieved in 64.28 %
IHCA victims. Out of these, 104 (16.14 %) expired within the first 24 h of post cardiac
arrest care while 141(21.89 %) expired later in the course of hospital stay statistically
significant higher ROSC (68.51 v/s 53.15 %) and SAD (38.60 v/s 18.21 %) was seen in
patients with Shockable initial Rhythm c.f. Non Shockable Rhythm.
CONCLUSIONS. We conclude that the survival rates after in hospital cardiac arrest was
26.86 %, which is comparable to that of developed countries. A good neurological outcome
defined by Cerebral Performance Category (CPC) Scale of 1–2 was achieved in 32/93
(34.4 %) patients.
REFERENCE(S). 1. Saket Girotra, Brahmajee K. Nallamothu, John A. Spertus, Yan Li,
Harlan M. Krumholz, Paul S. Chan. Trends in Survival after In-Hospital Cardiac Arrest.
N Engl J Med 2012;367: 1912–20. 2. Peter A. Meaney, Vinay M. Nadkarni, Karl B. Kern,
Julia H. Indik, Henry R. Halperin, Robert A. Berg. Rhythms and outcomes of adult inhospital cardiac arrest*. Crit Care Med 2010; 38:101–108.
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THE IMPACT OF ORGAN FAILURE ON OUTCOME OF PATIENTS AFTER
CARDIAC ARREST
L. Nobile1, F.S. Taccone1, Y. Sakr2, T. Szakmany3, N. Fletcher4, S. Jakob5, Z. Beardow6,
J.-L. Vincent1, on behalf of the ICON Investigators
1
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Pontyclun, United Kingdom, 4St Georges Healthcare, Dpt of Intensive Care, London, United
Kingdom, 5University Hospital Bern, Dpt of Intensive Care, Bern, Switzerland, 6Leeds
Teaching Hospitals NHS Trust, Dpt of Intensive Care, Leeds, United Kingdom
INTRODUCTION. Brain damage after cardiac arrest (CA) remains a major cause of death
and morbidity worldwide. However, few data are available on the prognostic value of extracerebral organ failure in this setting.
OBJECTIVES. The aims of the study were to assess the incidence of extra-cerebral organ
failure in patients resuscitated from CA and its impact on prognosis.
METHODS. We analyzed data from the Intensive Care Over Nations (ICON) database,
which gathered data adult patients admitted to 730 intensive care units (ICUs) in 84
countries between May 8 and 18, 2012. Admissions for routine postoperative surveillance
for less than 24 h were excluded. Participation was voluntary. Data were collected daily for
a maximum of 28 days in the ICU and patients were followed up for outcome data until
death or hospital discharge. Patients with ‘‘post-anoxic coma’’ or ‘‘cardiac arrest’’ listed as
the reason for ICU admission were considered to be admitted after CA; data on the initial
rhythm, duration of no-flow or drugs received during CPR were not available. Organ failure
was defined as a specific SOFA sub-score [2 on admission or during the ICU stay. A
univariate analysis was performed with ICU mortality or overall neurological outcome (i.e.,
favorable outcome defined as a neurological SOFA sub-score of 0–2) as dependent variables. A multivariable analysis was also performed to identify those factors that were
independently associated with ICU outcome or neurological outcome.
RESULTS. Among the 469 patients admitted after CA, 210 (45 %) died during the ICU
stay and 357 (76 %) had an unfavorable neurological outcome. Out-of-hospital CA
occurred in 250 (53 %) patients and hypothermia (HT) was used in 126 (27 %) of
cases. Non-survivors had a significantly higher incidence of renal, cardiovascular and
respiratory failure on admission (43 vs. 16 %; 56 vs. 45 %; 62 vs. 48 %, respectively—
all p values \0.05) or during the ICU stay (71 vs. 50 %; 71 vs. 54 %; 75 vs. 57 %,
respectively—all p values \0.05) than survivors. Similar results were found for patients
with unfavorable vs. favorable neurological outcome on admission (32 vs. 17 %; 55 vs.
35 %; 59 vs. 41 %, respectively—all p values \ 0.05) or during the ICU stay (64 vs.
47 %; 67 vs. 43 %; 70 vs. 51 %, respectively—all p values \0.05). In the multivariable
analysis, renal failure on admission, SAPS II, maximum lactate levels within the first
24 h after ICU admission and the development of severe sepsis were independent
predictors of ICU mortality. Increasing age, high SAPS II and the use of HT were
independent predictors of unfavorable neurological outcome. No extra-cerebral organ
failure occurring during the ICU stay was independently associated with ICU mortality
or neurological outcome.
CONCLUSION. In this multicenter cohort of CA patients, extra-cerebral organ dysfunction is common on admission and during the ICU stay. Although more frequent in
those patients with poor outcomes, post-CA renal failure on admission was the only
extra-cerebral organ dysfunction identified as an independent predictor of ICU
mortality.
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INCREASED ADMISSION PENTRAXIN 3 AND ST2 ARE ASSOCIATED WITH
EARLY NON-NEUROLOGICAL ORGAN DYSFUNCTION BUT NOT WITH
LONG-TERM MORTALITY AFTER OUT-OF-HOSPITAL CARDIAC ARREST
G. Ristagno1, R. Latini1, J. Vaahersalo2, S. Masson1, B. Bottazzi3, A. Aleksova4,
A. Montanelli3, R. Bernasconi1, G. Sinagra4, M. Tiainen5, J. Kurola6, V. Pettilä2,
T. Varpula2, M.B. Skrifvars2, FINNRESUSCI Study Group
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IINTRODUCTION. After cardiac arrest an inflammatory response similat to sepss is seen.
OBJECTIVES. We studied two novel inflammatory markers, pentraxin 3 (PTX3) and ST2,
and compared them to high sensitivity C-reactive protein (CRP) for prediction of subsequent
organ dysfunction and long term outcome after out-of-hospital cardiac arrest.
METHODS. A 12-month prospective observational multicenter study was conducted in 21
Finnish intensive care units in 2011 (1). Pentraxin 3 (ng/ml), ST2 (ng/ml), hs-CRP (mg/l) were
measured with an automatic immune analyzer and an enzyme-linked immunosorbent assay at
ICU admission, 0–6 h after return of spontaneous circulation (ROSC). We defined early nonneurological organ dysfunction as the sequential organ failure assessment (SOFA) score
measured during the first 24 h, excluding the neurology score. The SOFA score was divided
into tertiles, low (0–5), median (6–7), and high (8–15) and into two groups, higher (7–15) and
lower (0–6) than median. Associations with time to ROSC, non-neuro SOFA scores and
12-month cerebral performance category (CPC) were tested for using statistical methods.
RESULTS. A total of 246 OHCA patients had blood samples measured on ICU admission
and were included in the study. Among them, 115 (47 %) survived with good neurologic
outcome (CPC 1–2) at 12 months after cardiac arrest. Plasma concentrations of PTX3
(p = 0.002) and hsCRP (p = 0.009), but not ST2 (p = 0.434) were higher with prolonged
time to ROSC. Levels of PTX3 (p \ 0.001) and ST2 (p \ 0.001), but not hsCRP
(p = 0.758), on ICU admission were associated with subsequent 24 h non-cerebral organ
dysfunction (Figure 1). The area under the curve were 0.67 for PTX3, 0.60 for ST2 and 0.5
for hsCRP for prediction of organ dysfunction, and respectively 0.65, 0.62 and 0.56, for
12-month outcome. With multivariate logistic regression including known predictors of
OHCA outcome none of the studied markers independently predicted 12 month outcome.
CONCLUSION. Admission ST2 and PTX3 but not hsCRP are associated with subsequent
organ dysfunction but do not independently predict long term outcome.
1. Vaahersalo J, Hiltunen P, Tiainen M, Oksanen T, Kaukonen K-M, Kurola J, et al.
Therapeutic hypothermia after out-of-hospital cardiac arrest in Finnish intensive care units:
the FINNRESUSCI study. Intensive Care Med 2013.
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POSITIVE TRENDS IN ADMISSION AND OUTCOME MEASURES FOLLOWING
OUT OF HOSPITAL CARDIAC ARREST: EVIDENCE FOR OPTIMISM
IN CRITICAL CARE CULTURE?
A.J. Gardner1, R.M. Battleday1, J. Griffiths2, S. Mckechnie2
University of Oxford, Medical School, Oxford, United Kingdom, 2Oxford University
Hospitals Trust, Department of Intensive Care, Oxford, United Kingdom
INTRODUCTION. Traditionally, the prognosis of out of hospital cardiac arrest (OOHCA)
patients has been regarded as poor, with *40 % of admitted patients surviving with good
neurological status. This situation, along with a lack of specific therapeutic interventions,
has been felt to perpetuate a nihilistic attitude to the prognostication and admission of
OOHCA patients. Recently, the availability and implementation of critical care interventions for these patients have steadily improved, accompanied by refinements in care
pathways. These advances are likely to have increased the number of patients admitted to
critical care following OOHCA and improved overall prognosis.
OBJECTIVES. In this study, we hypothesise that the increasing availability and use of key
interventions has driven an increase in the proportion of OOHCA patients admitted to
hospital. Furthermore, we expect outcome measures to have increased in parallel.
METHODS. We review OOHCA admission and outcome data from the London Ambulance Service (LAS) and Hospital Episode Statistics (England) databases from 2000 to 2012
(inclusive).
RESULTS. From 2000 to 2012, the number of OOHCA patients being admitted in England
increased by 158 %. Despite this, the number of patients dying in hospital has at a significantly lower rate. The number of admissions rose most rapidly between 2005 and 2010,
the period when several key clinical guidelines were updated. Data from the LAS indicate
that the incidence of attended OOHCAs has remained roughly constant. In contrast, the
proportion of resuscitated patients who survive to hospital discharge has increased, from
8.6 % in 2004 to 28.4 % in 2012 (Utstein survival rates).

1

[Admission and Survival Data]
CONCLUSION. From these data, it is clear that the proportion of OOHCA survivors
admitted to hospital has increased over the last decade, accompanied by significant

improvements in survival measures. We posit that these data reflect an optimistic
cultural shift in resuscitation and admission practice, which has in turn positively
affected outcome measures. Likely drivers of such a change include improvement in
pre-hospital measures, the increased repertoire and availability of therapeutic techniques, and faith in more developed care pathways. In this regard, the results of the
recent TTM trial (1) are particularly interesting, as they suggest that the intervention of
cooling itself is less efficacious than previously thought. Moreover, examination of the
control group from this trial reveals a 15 % increase in the proportion of OOHCA
survivors compared to a similar trial conducted a decade earlier (1, 2). As novel
techniques and evidence emerge, critical care culture must adapt to embrace them: this
study highlights the positive influence that an optimistic shift can have on the mortality
and morbidity associated with a disease.
REFERENCES. 1. Nielsen et al. (2013) N Engl J Med; 369:2197–2206. 2. The Hypothermia after Cardiac Arrest Study Group (2002) N Engl J Med; 346:549–556
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INTRODUCTION. Marked activation of blood coagulation and fibrin formation after
cardiac arrest is well known. In a recent study, hyperfibrinolysis occurs at the same
time in reaction to this phenomenon. Empirically, prolonged CPR also elevates coagulation factors such as serum D-dimer, FDP, fibrinogen, PT, aPTT and is associated
with higher mortality rate. So, we assessed the hypothesis that the plasma level of
coagulation factors can be used to predict prognosis in patient who were treated with
TH after CPR. And they can be compared with the existing prognostic biomarkers such
as serum NSE, S-100.
OBJECTIVES. The purpose of this study is to clarify the clinical significance of coagulation factor as a prognostic tool in patients with cardiac arrest treated with therapeutic
hypothermia(TH).
METHODS. We designed a retrospective case review study in one university hospital.
All adult patients who suffered cardiac arrest from December 2011 to February 2014
were considered for inclusion in the study. Patients who did not perform TH were
excluded from the analysis. Patients with pregnancy, DVT and hematologic disorder
were also excluded. All patients were divided into two groups, the good and the poor
outcome group depending on the final cerebral performance category (CPC). The CPC
was used as the outcome measure; a CPC of 1-2 was regarded as a good outcome, and a
CPC of 3-5 a poor outcome. Serum D-dimer, FDP, PT, aPTT, anti-thrombin III,
fibrinogen, NSE and S-100 were taken within one hour after ROSC. Logistic regression
was used for multivariable analysis.
RESULTS. 92 patients were included (22 in the good outcome group, 70 in the poor
outcome group). The median serum PT, aPTT, FDP, fibrinogen and D-dimer levels
were grossly elevated in poor outcome group. Only serum PT, D-dimer level were
significantly associated with poor outcome (PT: OR = 1.577; 95 %
CI = 1.08–17.49, D-dimer: OR = 1.577; 95 % CI = 1.06–2.33). The area under the
receiver operating characteristic (AUC) of PT, D-dimer and S-100 for prediction of
poor outcome was 0.822 (95 % CI = 0.72–0.89), 0.68 (95 % CI = 0.57–0.77), 0.811
(95 % CI = 0.70–0.89), respectively. Other factors were not associated with
prognosis.
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risk factors, and impact on patient outcomes of postintubation hemodynamic instability.
CJEM 2012; 14(2):74–82.
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from the Faculty of Medicine, Dalhousie University.
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[Figure1]
CONCLUSIONS. Increased PT and D-dimer levels are significantly associated with poor
prognosis.
PT and d-dimer values have a potential to be used as new prognostic predictors along with
the current prognostic factor, S-100 protein.
REFERENCE(S). 1. Activation of Blood Coagulation After Cardiac Arrest Is Not Balanced Adequately by Activation of Endogenous Fibrinolysis Bernd W. Bottiger, MD;
Johann Motsch, MD; Hubert Bohrer, MD; Thomas Boker; Michael Aulmann, MD; Peter P.
Nawroth, MD; Eike Martin, MD Circulation. 1995; 92: 2572–2578. 2. Hyperfibrinolysis in
out of hospital cardiac arrest is associated with markers of hypoperfusion. Viersen VA1,
Greuters S, Korfage AR, Van der Rijst C, Van Bochove V, Nanayakkara PW, Vandewalle
E, Boer C. Resuscitation. 2012 Dec;83(12):1451–5.
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Laval, Department of Anesthesiology, Division of Critical Care Medicine, Québec, Canada,
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INTRODUCTION. Post-intubation hemodynamic instability (PIHI) is an adverse event
that may occur during emergent endotracheal intubation (EETI) of critically ill patients (1).
Despite the commonly held tenant that EETI is a life-saving procedure, it is possible that the
development of PIHI in patients requiring EETI may result in less than optimal outcomes
(2).
OBJECTIVES. To determine the incidence of post-intubation hemodynamic instability and
its association with outcomes in critically ill patients requiring emergent endotracheal
intubation.
METHODS. Four tertiary care hospitals participated in this retrospective multicenter case
series study between October 2006 and July 2010: Queen Elizabeth II Health Sciences
Centre (Halifax, NS), Hôspital de ĹEnfant-Jésus (Quebec City, QC), The Ottawa Hospital
(Ottawa, ON), and Hamilton General Hospital (Hamilton, ON). Patients over age 16 who
required intubation under the direction of the intensive care unit (ICU) service were eligible.
Medical records were accessed for consecutive patients admitted to the ICU at each site.
Overall, 479 patients requiring intubation were included for analysis. Data extracted from
medical records included vital signs, intravenous fluid administration, and vasopressor
medication use in the peri-intubation phase (30 min before and after intubation). Our primary outcome was the incidence of PIHI. Secondary outcomes included mortality, length of
stay, hemodialysis requirement, vasopressor requirement, and a composite endpoint of
mortality, length of stay, and vasopressor requirement.
RESULTS. Overall, the incidence of PIHI among ICU patients requiring intubation was
45.5 % (218 of 479 patients). Patients who developed PIHI had increased ICU mortality
(36.9 % PIHI, 28.4 % no-PIHI), overall mortality (39 % PIHI, 30.3 % no-PIHI), vasopressor requirement (48.2 % PIHI, 32.9 % no-PIHI), and the composite endpoint (70.6 %
PIHI, 52.5 % no-PIHI). On multivariate analysis, PIHI was associated with the composite
endpoint (OR = 1.91; 95 % CI: [1.13–3.22], P = 0.0154) but was not associated with
increased patient mortality.
CONCLUSIONS. Our results demonstrate PIHI is a common adverse event in ICU patients
requiring emergency airway control and associated with poor patient outcomes. Further
investigation is required to delineate the importance of PIHI in EETI.
REFERENCE(S). 1. Wang HE, Balasubramani GK, Cook LJ, Lave JR, Yealy DM. Out-ofhospital endotracheal intubation experience and patient outcomes. Ann Emerg Med 2010;
55(6):527–36. 2. Green RS, Edwards J, Sabri E, Fergusson D. Evaluation of the incidence,
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INTRODUCTION. Post-intubation hemodynamic instability (PIHI) is an adverse event
that is common in the emergency medicine (EM) and critical care medicine (CCM) patient
populations, and may be associated with poor patient outcomes. Despite this, little is known
about how physicians respond to PIHI in practice.
OBJECTIVES. To determine the clinical thresholds for initiating treatment of PIHI by
Canadian EM and CCM physicians.
METHODS. A survey exploring physician preferences of clinical thresholds to treat
hemodynamic instability in three clinical scenarios was developed by the investigative team,
and distributed nationally to Canadian physicians that specialize in emergency medicine and
critical care. Respondents answered questions that ranged on a 5- or 6- point Likert scale.
Comparisons were performed using an ordinal logistic regression model where the response
was ordinal, and using Fisher’s test where the response was dichotomous.
RESULTS. A total of 1,758 physicians were contacted, and 882 (50.2 %) completed the
survey. Of these 882, 711 (80.6 %) were emergency medicine physicians and 171 (19.4 %)
were critical care practitioners. The most common thresholds for physicians to treat PIHI
were a systolic blood pressure (SBP) of 90 mmHg (53.9 % of respondents) and a mean
arterial pressure (MAP) of 60 mmHg (56.7 % of respondents). Overall, the majority of
physicians indicated that they would treat PIHI within 1–2 min (79.7 %), with 57.1 %
choosing to treat ‘‘immediately’’. 8.9 % of respondents indicated they would only intervene
after 4 min of hypotension.
Of the three clinical scenarios assessed, clinicians indicated that they would accept a lower
SBP threshold in the congestive heart failure (CHF) scenario compared to either the trauma
scenario (OR = 1.38; CI: [1.14, 1.15], P \ 0.001) or the sepsis scenario (OR = 1.41; CI:
[1.15, 1.74]; P \ 0.001), yet there was no difference in the MAP threshold. In addition,
clinicians were more likely to rapidly treat PIHI in both the sepsis (OR = 1.27; CI: [1.04,
1.53]; P \ 0.001) and the trauma scenarios (OR = 1.88; CI:[1.52, 2.32]; P \ 0.001) compared to the CHF scenario. When assessed by specialty, critical care physicians were more
likely to treat PIHI immediately (OR = 1.35; CI: [1.10, 1.67]; P = 0.005 %) yet tolerate a
lower SBP (SBP treatment threshold 80 mmHg, OR = 0.679; CI: [0.54, 0.85], P = 0.001)
and MAP (MAP treatment threshold 60 mmHg, OR = 0.282; CI: [0.21, 0.37], P \ 0.001).
CONCLUSIONS. The results of this survey suggest that the PIHI thresholds for intervention in Canadian resuscitation practice are a SPB of 90 mmHg or a MAP of 60 mmHg,
and that most physicians would treat PIHI immediately. However, both patient illness and
physician specialty are important variables.
GRANT ACKNOWLEDGMENT. This study was funded by a Clinician Scientist Award
from the Faculty of Medicine, Dalhousie University, Halifax, Nova Scotia, Canada.
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INTRODUCTION. End-expiratory lung volume (EELV) in obese patients decreases during initiation of mechanical ventilation (MV)1. Ventilation at low EELV may promote lung
injury even in patients with normal lungs. Lung recruitment followed by ventilation with
adequate PEEP can reduce atelectasis formation2. Little is known about the amount of
EELV reduction after initiation of MV and the level of PEEP required to prevent it. Tidal
recruitment and ventilation inhomogeneity may be individually minimized by PEEP-titration based on the Electrical Impedance Tomography (EIT)-derived regional ventilation
delay (RVD) index3.
OBJECTIVES. To study (1) the extent of EELV-decrease during initiation of MV in
healthy obese patients, (2) the hypothesis that EELV drop can be reversed and EELV can be
stabilized over time by a recruitment maneuver followed by individualized PEEP using EIT
(PEEPEIT).
METHODS. Obese patients without lung disease scheduled for bariatric laparoscopic
surgery were randomized to receive either conventional PEEP of 5 cmH2O (PEEP5) or
PEEPEIT. After induction of anaesthesia, constant flow volume-controlled ventilation
(VT = 8 ml/kg PBW, I:E ratio 1:2, RR 12/min) was started and baseline measurements
were performed at PEEP5. In the PEEPEIT group recruitment maneuvers (50 cmH2O) preceded EIT measurements (PulmoVistaTM, Draeger, Germany) during decremental PEEPtrials (range 26–4 cmH2O, steps of 2 cmH2O). Minimal RVD index3 calculated from
impedance time curves of each pixel during a low flow inflation maneuver on each PEEP
level defined PEEPEIT.
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EELV was measured by multiple breath nitrogen washout with a mass spectrometer (AMIS
2000, Odense, Denmark) in both groups before (‘‘spontaneous breathing’’, supine position),
directly after initiation of MV at PEEP5 (supine position, no capnoperitoneum), and after
PEEPEIT titration during surgery (antitrendelenburg position, with capnoperitoneum, intraabdominal pressure 12 (12–14) cm H2O).
Data are given as median (range). Repeated measures ANOVA statistics were used.
RESULTS. Time course of EELV in 39 patients (20 PEEP5 vs. 19 PEEPEIT) with a BMI of
50 (38–70) kg/m2 is given in Figure 1. Initiation of MV with PEEP5 decreased EELV by
more than 50 %. PEEPEIT amounted 18 (10–26) cm H2O and restored EELV comparable to
values during spontaneous breathing. EELV at PEEP5 in supine position equaled those with
capnoperitoneum in antitrendelenburg position.

algorithm that incorporates a progressive decrease in target minute ventilation might result
in more rapid weaning [2, 3].
OBJECTIVES. To determine whether an algorithm incorporating a decremental target
minute ventilation results in more rapid weaning of patients ventilated in Adaptive Support
Ventilation mode following cardiac surgery compared to an algorithm incorporating a
constant target minute ventilation.
METHODS. Randomized controlled unblinded study of 54 adults ventilated in Adaptive
Support Ventilation mode following elective coronary artery bypass grafting.
The anaesthetic and surgical technique was standardized. Patients were randomized to one
of two algorithms for mechanical ventilation with ASV: an algorithm incorporating a
decremental target minute ventilation or an algorithm in which target minute ventilation was
constant. The target minute ventilation was reduced to 50 % and then 25 % of predicted
target minute ventilation (based on height and sex) in the decremental group if the patient
was making spontaneous breathing efforts and there were no signs of weaning intolerance.
Reductions were made by bedside nurses. Target minute ventilation was maintained at
100 % of predicted in the constant target minute ventilation group. Patients were considered
to have failed the weaning protocols if they were still ventilated at 8 h. Sedation was
stopped on arrival in the ICU in both groups. All other management, including analgesia,
followed standard unit guidelines.
RESULTS. Median duration of mechanical ventilation was significantly shorter in the
decremental target minute ventilation group (145 vs 309 min) as was the duration of
intubation (225 vs 423 min). The incidence of adverse effects (42 vs 46 %) and mortality (0
vs 0 %) and the duration of ICU stay (21 vs 22 h) were not significantly different between
the two groups. Patients in the decremental target minute ventilation group required more
manual ventilator changes (2.5 vs 0.6) but fewer patients in this group required assessment
by a physician as a result of weaning protocol failure (0 vs 5).
CONCLUSIONS. Adaptive support ventilation has previously been demonstrated to be an
effective method of weaning patients following fast-track cardiac surgery. Data from this
study indicate that the speed of liberation from the ventilator can be further enhanced by
progressive reduction in the target minute ventilation without an increase in adverse effects.
However, this does require an average of two additional ventilator changes per patient.
REFERENCE(S). 1. Gruber PC et al. Anesthesiology 109:81–87, 2008. 2. Sulzer CF et al.
Anesthesiology 95:1339–45, 2001 3. Petter AH et al. Anesth.Analg 97:1743–50, 2003.
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CONCLUSIONS. Our preliminary clinical data suggest that significant EELV drop after
initiation of MV can be reversed by a recruitment maneuver followed by individualized
PEEP ventilation requiring PEEP values higher than currently used.
REFERENCES. 1. Pelosi P Anesth Analg 1998 2. Rothen HU Br J Anaesth 1999 3. Muders
T Crit Care Med 2012
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INTRODUCTION. There are some studies suggesting that adaptive support ventilation
(ASV), a closed loop ventilation mode, shortens the weaning duration in some patient
groups.
OBJECTIVES. We aimed to investigate the effect of ASV on total duration of mechanical
ventilation (MV), weaning and intensive care unit (ICU) stay when compared to pressure
controlled ventilation (PCV), a conventional mode.
METHODS. Patients who were mechanically ventilated longer than 24 h were randomized
into ASV and PCV. Demographic data and total duration of MV, weaning and ICU stay,
total number of manipulations, need for sedation and self-extubation rates were compared.
RESULTS. 229 medical ICU patients were enrolled between December 2011 and
December 2013. Mean total duration of mechanical ventilation was 5 ± 4 and days in ASV
and 6 ± 5 days in PCV (p = 0.008). Mean duration of weaning was 22 ± 52 h in ASV and
44 ± 64 h in PCV (p = 0.017). Median total number of manual settings to achieve the
desired minute ventilation and PaCO2 levels were 2 (1–3) in ASV and 3 (2–5) in PCV
(p \ 0.001). ICU length of stay, need for sedation, self extubation and mortality rates were
comparable between the two groups.
CONCLUSIONS. ASV seems to decrease the total duration of mechanical ventilation and
weaning and staff’s workload when performed from intubation until extubation.
REFERENCES. 1. Sulzer, C.F., et al., Adaptive support ventilation for fast tracheal
extubation after cardiac surgery: a randomized controlled study. Anesthesiology, 2001.
95(6): p. 1339–45. 2. Petter, A.H., et al., Automatic ‘‘respirator/weaning’’ with adaptive
support ventilation: the effect on duration of endotracheal intubation and patient management. Anesth Analg, 2003. 97(6): p. 1743–50. 3. Gruber, P.C., et al., Randomized controlled
trial comparing adaptive-support ventilation with pressure-regulated volume-controlled
ventilation with automode in weaning patients after cardiac surgery. Anesthesiology, 2008.
109(1): p. 81–7. 4. Kirakli, C., et al., Adaptive support ventilation for faster weaning in
COPD: a randomised controlled trial. Eur Respir J, 2011. 38(4): p. 774–80.
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INTRODUCTION. Adaptive support ventilation (ASV) is an effective mode to wean fasttrack cardiac surgical patients [1, 2]. Trials comparing ASV (using different algorithms)
with Synchronised Intermittent Mandatory Ventilation (SIMV) suggest that an ASV

24-H PRETREATMENT VERSUS 6-H PRETREATMENT WITH
DEXAMETHASONE FOR PREVENTION OF POSTEXTUBATION AIRWAY
OBSTRUCTION IN CHILDREN: A RANDOMIZED DOUBLE-BLIND TRIAL
A.K. Baranwal1, J.P. Meena2, S.C. Singhi2, J. Murlidharan2
1
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INTRODUCTION. Post-extubation airway obstruction (PEAO) is common in pediatric
critical care practice. Multi-dose steroid reduces its incidence among adults, controversy
however continues among children.
OBJECTIVES. To evaluate effect of 24 h pretreatment with dexamethasone (24 hPD) on
incidence of PEAO and reintubation in children intubated for C48 h compared to 6 h
pretreatment (24 hPD).
METHODS. • DESIGN. Prospective, randomized, placebo-controlled, double-blind trial.
• SETTING. 12-bed PICU at an urban tertiary care teaching hospital in a developing
economy.
• PATIENTS. 124 children (3 months–12 years) intubated for C48 h and anticipated to
have their first planned extubation during next 24 h. Patients with pre-existent upper airway
conditions, chronic respiratory diseases, steroid therapy in last 7 days, gastrointestinal
bleeding, hypertension, hyperglycemia and those likely to have poor airway reflexes were
excluded.
• INTERVENTION. Patients were randomized to receive 24-h pretreatment with
dexamethasone (0.5 mg/Kg/dose, q6 h, total of 6 doses; n = 66) or 6-h pretreatment (total
of 3 doses; n = 58).
RESULTS. Two groups had similar baseline characteristics. 24 hPD significantly reduced
incidence of PEAO (43/66 vs 48/58; p = 0.027) with absolute risk reduction of 17 %. It
also reduced incidence of reintubation by half, however it was statistically not significant
(5/61 vs 9/58; RR, 1.09; 95 %CI; 0.96–1.25). Time to recovery from PEAO among nonreintubated patients was significantly lesser among 24 hPD patients (Log-rank test,
p = 0.016). No adverse event was noted with dexamethasone use. Not receiving 24 h
pretreatment with Dexamethasone, Intubation duration [7 days and cuffed tracheal tubes
were found to be independent-risk factors for PEAO (OR, 2.6, 6.0 and 3.1 respectively).
CONCLUSIONS. 24 h pretreatment with mult-dose dexamethasone had reduced incidence
of PEAO, as well as time to recover from it. 24 hPD should be considered for high risk
children intubated for [48 h in the study setting. Further studies on larger sample size from
different socio-economic background are desirable to validate these findings.
2

0802
NURSE-DRIVEN SEDATION PROTOCOL WITH SEDATION VACATION AND
INCIDENCE OF UNPLANNED EXTUBATIONS
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INTRODUCTION. Unplanned extubation (UE) is a common complication of mechanical
ventilation (MV). High incidence of UE is increasingly used as a marker of poor quality of
care. Risk factors of UE depend upon the care setting (case mix, nurse to patient ratio,
presence of respiratory therapists, open/closed ICUs, …)1 or the existence of defined care
protocols aiming to reduce the duration of MV. Among those, the use of sedation and
agitation scales to adjust infusion of sedatives, sedation vacation and weaning protocols may
influence the incidence of UE1.
OBJECTIVES. Evaluate the incidence and risk factors of UE before/after the introduction
of RASS-targeted sedation and weaning protocols, including daily sedation stops.
PATIENTS AND METHODS. Monocentre, retrospective study conducted in the 24-bed
medical ICU of Cochin University hospital. Informed consent was waived by our IRB for
this observational study. Since 11/2006, all patients data are continuously recorded in a
clinical information management system (Clinisoft, GE Healthcare). Characteristics of
each episode of UE (circumstances, staffing pattern, use of physical restraints, …) are
prospectively documented and reviewed during morbidity and mortality rounds. In 2009, we
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introduced a sedation vacation and nurse-driven, RASS-targeted sedation protocol. We
retrospectively reviewed all cases of UE over a 6-year period to assess the incidence,
characteristics and risk factors of UE before and after implementation of the protocol. Data
are presented as medians and interquartile ranges. A P value \0.05 was considered significant for all statistical tests performed.
RESULTS. Between 11/2006 and 11/2012, 4029 pts were mechanically ventilated for 3 [2,
8] days. Among them, we identified 199 patients (age 51 [36, 64], 132 M/67F, SAPS2 52
[39, 62], SOFA 6 [4, 9]) with 199 episodes of UE (incidence 7.5/1,000 MV days). Reason
for intubation in the UE group were coma (97 pts), acute respiratory failure (61 pts), cardiac
arrest (27 pts), shock (14 pts). There was a significant difference in the incidence of UE and
characteristics of UE episodes before and after implementation of the RASS-targeted
sedation protocols, weaning protocols, and sedation vacation (5.65/1,000 MV days vs 8.38/
1,000 MV days, P \ 0.05). Of note, no UE occured during a sedation stop.
CONCLUSIONS. A nurse-driven sedation protocol with sedation vacation appear to
increase the incidence of unplanned extubations. These data warrant a specific analysis of
risk factors for UE during both periods.
REFERENCE(S). 1. Paulo Sergio Lucas da Silva, MD, MSc, and Marcelo Cunio Machado
Fonseca, MD, MsC. Unplanned Endotracheal Extubations in the Intensive Care Unit:
Systematic Review, Critical Appraisal, and Evidence-Based Recommendations. Anesthesia
& Analgesia 2012 May;114(5):1003–14.
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CLINICAL AND ECHOCARDIOGRAPHIC CHARACTERISTICS OF
CRITICALLY ILL PATIENTS ACCORDING TO WEANING CATEGORIES
FROM MECHANICAL VENTILATION
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METHODS. In a prospective cohort study we investigated all consecutive patients MVdependent for more than 24 h admitted from Jan-2004 to Dec-2010 in a medical-surgical
ICU. Data of age, gender, cause of ventilatory failure, APACHE II score, weaning outcome,
and physician adherence weaning protocol were collected in all patients.
RESULTS. We enrolled 2,469 patients over 7 years, with 1,943 patients (78.7 %) of
weaning success. The patient́s physician-adherence full to the weaning protocol changed
during the study (38–86 %, p \ 0.01). When evaluated weaning protocol step-by-step, we
found high adherence for noninvasive ventilation (NIV) use (95 %), and for weaning predictor measurement (91 %); and lower adherence for control of fluid balance (57 %), and
for daily interruption of sedation (24 %). The weaning success (WS) was superior patients
that undergone weaning protocol compared to patients that undergone weaning based in
clinical practice (85.6 vs. 67.7 %, p \ 0.001). The patient’s attending physician responsible
about weaning decisions was distributed between neurosurgeon (10 %), neurologists
(5.3 %), cardiologists (22.6 %), pulmonologists (17.2 %), internal medicine physicians
(IMP) (14.2 %), and intensivists (30.7 %). The WS was higher when the attendant physician
was intensivist comparing with other medical specialties (p = 0.03).
CONCLUSIONS. The adherence of physicians to a weaning protocol changed during the
study years, as well as implementing the different steps of the protocol in the medical
specialties. This may have occurred by different levels of knowledge of medical specialties
and education offered by the ICU staff about the weaning protocol during the period of the
study.
REFERENCE(S). 1. Blackwood B, Alderdice F, Burns K, et al. Use of weaning protocols
for reducing duration of mechanical ventilation in critically ill adult patients: Cochrane
systematic review and meta-analysis. BMJ. 2011;342:c7237. 2. Boles JM, Bion J, Connors
A, et al. Weaning from mechanical ventilation. Eur Respir J. May 2007;29(5):1033–1056.
3. Epstein SK, Ciubotaru RL. Influence of gender and endotracheal tube size on preextubation breathing pattern. Am J Respir Crit Care Med. 1996;154:1657–1652. 4. Eccles M,
Grimshaw J, Walker A, et al. Changing the behavior of healthcare professionals: The use of
theory in promoting the uptake of research findings. J Clin Epidemiol. 2005;58:107–112.
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OBJECTIVE. To define clinical data, echocardiographic parameters and outcome of
mechanical ventilated (MV) patients according to weaning categories.
METHODS. Three months prospective observational study in a university hospital. We
included patients admitted to the intensive care unit (ICU) under MV for more than 48 h.
Patients with limited echocardiographic window and those who did not start a spontaneous
breathing trial (SBT) were excluded. A complete two-dimensional and Doppler echocardiography was performed within the first 48 h under volume-controlled MV. Demographic
data at admission and daily clinical data (including fluid balance) were recorded. Patients
were divided into three weaning groups simple, difficult and prolonged (1).
RESULTS. We screened 71 patients and 28 were excluded (5 died before a first SBT, 3
unplanned extubation,
5 tracheostomy and 15 with poor ecocardiography window). We thus analysed 43 patients
(67.5 % male), mean age 62 ± 15 years. The SAPS II (Simplified Acute Physiology Score)
was 47.2 ± 15.7. The distribution according to weaning categories was: 20 (46.5 %) simple,
10 (25.2 %) difficult and 12 (27.9 %) prolonged. Clinical and echocardiographic baseline
data in relationship with the weaning outcome are described in Table 1. Prolonged weaning
patients showed more days under MV and higher ICU mortality. Difficult group had significant negative fluid balance between first SBT to successful extubation (p = 0.007).

CONCLUSIONS. Prolonged weaning is frequent and associated with poor outcomes.
Diastolic dysfunction is a common abnormality in mechanically ventilated patients; which
together, with fluid balance may influence in the weaning outcome.
REFERENCE(S). 1. Boles JM, Bion J, Connors A, et al. Weaning from mechanical
ventilation. Eur Respir J 2007; 29: 1033–1056.

0805
DOES EARLY USE OF BILEVEL POSITIVE AIRWAY PRESSURE (BIPAP) IN
CARDIOTHORACIC INTENSIVE CARE UNIT PREVENT REINTUBATION?
G. Sagiroglu1, A. Baysal2, E. Çapuroğlu3, Y.G. Gül4, Y.A. Karamustafaoğlu3, M. Dogukan5
Trakya University, Anesthesiology and Reanimation, Edirne, Turkey, 2Kartal Kosuyolu
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Turkey, 3Trakya University Faculty of Medicine, Edirne, Turkey, 4Arnavutkoy State
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INTRODUCTION. Non-invasive ventilation (NIV) is a preferred treatment in the care of
acute respiratory failure in the early postoperative period care of patients undergoing cardiothoracic operations however, the published literature providing evidence for the use of
NIV to avoid postextubation respiratory failure and reintubation is limited.
OBJECTIVES. Our aim is to investigate the success of early use of bilevel positive airway
pressure (BIPAP) after cardiac or thoracic surgeries to prevent reintubation.
METHODS. In a prospective randomized study, 273 patients with normal preoperative
spirometric study (Forced expiratory volume in one second (FEV1) values between 80 and
120 % of the average value) were evaluated and 254 patients were divided into two groups
depending on the time period between extubation and the application of BIPAP. In Group 1
of 126 patients, BIPAP was applied after extubation within 48 h after surgery following
fulfilling of acute respiratory failure criterias whereas, in Group 2 of 128 patients, BIPAP
was applied after extubation at a 20 min duration of two episodes and 2 h apart without an
acute respiratory failure episode. Patients who required immediate reintubation within 12 h
after extubation were excluded. BIPAP was applied with expiratory positive airway pressure
(EPAP) of 4 cm H2O and inspiratory positive airway pressure (IPAP) of 8 cm H2O in a
spontaneous mode. Arterial blood gas values (pH, paO2, paCO2) at first and fourth hour
after BIPAP were collected. All patients received a standard therapy protocol including
diuretics and inhaled beta-agonists. Intravenous theophylline and the use of other bronchodilators were not included into the study. The primary end-point was to prevent
reintubation. Other adverse events (pneumothorax, aspiration, pulmonary edema, transient
ischemic attack, stroke, bronchospasm) were recorded.
RESULTS. There was no significant difference between demographic data (p [ 0.05). In
comparison between groups, no significant differences were observed for arterial blood gas
values of pH and PCO2 at baseline, 1 and 4 h after BIPAP (p [ 0.05) however, the PO2
values at 1 and 4 h after BIPAP were significantly better in Group 1 an comparison to Group
2 (p \ 0.001, p \ 0.001; respectively). Reintubation rate was 14 patients (11 %) in Group 1
and 7 patients (5.5 %) in Group 2 (p = 0.103).
CONCLUSIONS. The early and prophylactic use of BIPAP without acute respiratory
failure in the early postoperative period after extubation did not show an improvement in the
rates of postoperative adverse events such as reintubation.
REFERENCE(S). 1. Girault C. et al. Noninvasive ventilation as a systematic extubation
and weaning technique in acute-on-chronic respiratory failure. A prospective randomized
controlled study. Am J Respir Crit Care Med. 1999; 160: 86–92.
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LOOKING AT THE TRACHEA DURING PERCUTANEOUS TRACHEOSTOMY:
IS IT SAFE?
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ATTENTION TO WEANING FROM MECHANICAL VENTILATION
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INTRODUCTION. The implementation of a weaning protocol is referred to an earlier
removal from mechanical ventilation (MV), reduction of extubation failure and intensive
care unit (ICU) costs. Moreover, it is know that a new approach, proven by literature, may
take several years to become standard of care in daily practice.
OBJECTIVE. Access the different specialties physician adherence rates to the weaning
protocol.

Hospital de Faro, Intensive Care Unit, Emergency and Intensive Care Department, Faro,
Portugal
INTRODUCTION. The percutaneous dilatational tracheostomy (PDT) is an available
procedure that can be done at the bedside in the intensive care unit. It is less invasive, and
associated to a lower degree of complications.
OBJECTIVES. To describe the results of PDT performed without fiber optic bronchoscopy
and with a technique that includes direct visualization of the trachea and to access the safety
of this procedure.
METHODS. Observational and retrospective study, on patients admitted between January
2013 and March 2014 at intensive care unit (ICU) of a Portuguese tertiary hospital. All
patients older than 16 year old and under mechanical ventilation were included. Collected
variables included demographic variables, ICU variables (admission diagnosis, APACHE II,
length of ICU stay, duration of mechanical ventilation before PDT, PDT variables (reasons
for performing PDT, complications associated with PDT). Indications for PDT at our ICU
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are as follows: prolonged ventilation, prolonged weaning, neurological and neuromuscular
conditions imposing the need for airway protection and/or mechanical ventilation.
RESULTS. 39 patients were submitted to PDT, mean age was 65.3 years, 32 were male,
mean length of stay was 33.25 days, mean APACHE II was 23.66, main admission diagnosis neurologic lesion mainly secondary to trauma, followed by septic shock. Mean days of
ventilation before PDT was 20.17. The main reasons for PDT was prolonged ventilation
followed by neurological condition. The following complications were observed: five episodes of mild bleeding, three episodes of partial atelectasis. Severe complication was
recorded in one patient with pneumomediastinum and subcutaneous emphysema. All the
complications were solved.
CONCLUSIONS. PDT performed without fiber optic bronchoscopy and with direct visualization of trachea appears to be safe.
REFERENCE(S). 1. Percutaneous tracheostomy through dilatation with the Ciaglia Blue
Dolphin method. Araujo JB1, Añón JM2, Garcı́a-Fernández AM3, Parias MN3, Corrales
A1, Castro MO1, González-Higueras E1, Pérez-Llorens JC1, Garijo MA1, Garcı́a de
Lorenzo.
GRANT ACKNOWLEDGMENT. This research received no grant from any funding
agency in the public, commercial, or not-for-profit sectors.
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TITULO: EFFECTIVENESS OF HUMIDIFICATION WITH HME-BOOSTER IN
TRACHEOSTOMIZED PATIENTS
M.I. Gonzalez Perez1, J. Valdivia Ruiz1, A.M. Esquinas2
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INTRODUCTION. Invasive and non-invasive mechanical ventilation modifies the physiological humidification and inhaled gas heating process. Under humidification results in
airway plugging, difficulty in oxygenation and damage to ciliary transport. Excessive
humidification can lead to profuse secretions (1). Different devices for the humidification of
respiratory gases can reduce the risk of under-humidification of airways.HME Booster
(Medisize), is a new concept in humidification (2) which increases the water content of
inspired gases. In addition to a HMEF a small ‘‘booster’’ is placed between the HMEF and
the patient. Figure 1.

1

CONCLUSIONS.
1. HME-Booster seems to be an effective and easy system to apply.
2. It’s effective in increasing the humidity in the inspired air in tracheostomized patients.
3. During the use, airway obstruction was not observed.
REFERENCE(S). 1. Shelly MP, Lloyd GM, Park GR. Intensive Care Med. 1988; 14:1–9.
2. Kapadia F, Shelly MP, Anthony JM, Park GR. BJA 1992; 69:640–642. 3. Park GR.
Addenbrookes Hospital, Cambridge CBZ, 2QQ, England.
GRANT ACKNOWLEDGMENT. Study conducted with equipment from Medisize.
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LARYNGOSCOPIC EVALUATION OF POSTEXTUBATION HOARSENESS
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INTRODUCTION. Post-extubation hoarseness is an important clinical sign of laryngeal
injury or vocal fold immobility. These can be the cause of ICU acquired swallowing
disorder leading to aspiration, reintubation, pneumonia, and a prolonged hospital length of
stay1.
OBJECTIVES. The aim of this study is to describe the characteristic of postextubation
hoarseness (PEH) after prolonged intubation.
METHODS. We conducted a prospective registration study of PEH from January 2012 to
October 2013. All patients presenting hoarseness after more than 24 h of intubation were
included. Age\18 years, previous history of vocal fold immobility, post thyroidectomy and
cardiac surgery were excluded. Patients were examined using flexible nasolaryngoscopy
within 24 h after extubation. The laryngeal pathologies were categorized into four groups
(immobility, edema, ulceration, granulation) and assessed by two reviewers (one emergency
physician and one otolaryngologist) using recorded data.
RESULTS. A total of 32 patients were included. All patients had some kind of laryngeal
pathologies. Median age was 67(61–79), half of the patients were female. Median APACHEII score was 17(12–21). Nasolaryngoscopic evaluation revealed laryngeal edema 53 %,
ulceration 34 % and abnormal mobility 41 % in these patients, respectively. Left-side vocal
fold immobility occurred more frequently than rite-side. Post-extubation stridors were seen
in 10 patients and 5 patients were reintubated within 48 h. Median duration of intubation
was 6 days and ICU length of stay 10 days.
CONCLUSIONS. Although vocal cord edema was common cause of PEH, other anatomical and functional abnormality contributed the findings. Clinical importance of these
differences need further evaluation. Further investigation about risk factors and long-term
outcomes were needed.
REFERENCE(S). 1. Macht M, Wimbish T, Bodine C, et al. ICU-acquired swallowing
disorders. Crit Care Med. 2013;41:2396–405.
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[Figure1]
It has a small electrical heater covered by a membrane which sits in the breathing circuit.
Water is fed into the space between the heater and the membrane. The membrane is made of
Gore-TexTM, which only allows water vapour through. The amount of water vapour that
passes through depends on the humidity gradient from one side to the other. This feature
makes the amount of water added to the inspired air self regulating. (3)
OBJECTIVES. Determine whether the use of HME-Booster increases the humidity in the
inspired air in tracheostomized patients.
METHODS. The study was carried out on ten critically ill patients. They were ventilated
via Servo i (Maquet), Evita 4 and Evita XL (Dräger); and all of them were tracheostomized
due to difficult weaning. Measurements were calculated according to hygrometry (using
Hygrometry PCS10 Medisize), comprising a temperature sensor and a humidity sensor
attached via circuit situated between the patient and the humidifier. We have measured the
temperature and the humidity before placing the HME-Booster and after an hour with the
humidifier. We choose to measure the minimum absolute humidity before and after
humidification. All the patients were normothermic. Data were analyzed using the computer
program PC lab 200 SE provided from Medisize.
RESULTS. In all patients HME-Booster provides humidification superior 37 mg H2O/L. In
ten patients studied there was an increase in the inspired air humidity after 1 h with the
humidifier. In no case we observed obstruction of tracheostomy tube while the HMEBooster was been used. Grafic 1.

Hospital Universitario de Gran Canaria Doctor Negrin, Intensive Care, Las Palmas de Gran
Canaria, Spain, 2Hospital Universitario de Gran Canaria Doctor Negrin, Nursing
Department, Las Palmas de Gran Canaria, Spain, 3Servicio de Urgencias Canario, Critical
Care Air Transport, Las Palmas de Gran Canaria, Spain
INTRODUCTION. Tracheostomy is required in approximately 10 % of patients receiving
mechanical ventilation and allows the patient to move to a step-down unit or long-term care
hospital (1). There are scarce data assessing management of tracheostomized patients in the
ward by a multidisciplinary team, after ICU discharge.
OBJECTIVES. To investigate decannulation, reasons for ICU readmissions and mortality
rates of tracheostomized patients after ICU discharge managed by a multidisciplinary team.
METHODS. Longitudinal, prospective study in a medical-surgical ICU performed from
January 2004 up to December 2012. All adult consecutive tracheostomized ICU patients
discharged to ward and managed by the multidisciplinary tracheostomy control team, were
included in the study. The multidisciplinary Tracheostomy Ward Team was created in 2003
and it is formed by an Intensivist, a Bronchoscopist, a Thoracic Surgeon, a Laryngologist, a
Nurse and Physical Therapists. The team goals were tracheostomy handle training of the
ward staff, minimize artificial airway accidents, ICU readmission control, decannulation as
soon as possible after ICU discharge and reduction of hospital stay. We designed a tracheostomized patient ward visit planning and collected demographic data, ICU readmission
reasons and decannulation and mortality rates. Categoric variables are expressed as frequencies and percentages, and continuous variables as mean and SD (SD) when data
followed a normal distribution, or as medians and interquartile (25th–75th percentile) range
when distribution departed from normality.
RESULTS. Eight hundred and fifty patients were studied. After the Tracheostomy Ward
Team was created the decannulations rates increased over 10 % along the study period. We
decanulated 436 patients (51.29 %). A total of 96 (11.29 %) patients required ICU readmission and the main reason for it was airway obstruction due to increased amount of
bronchial secretions. Finally, 112 of the studied patients died (13.2 %).
CONCLUSIONS. Management outcomes of a multidisciplinary Tracheostomy Ward Team
after ICU discharge were fifty percent decannulation, eleven percent of ICU readmissions
mainly by increased bronchial secretions and 13 % of global mortality rates.
REFERENCE(S). 1. ÓConnor H, White A C. Tracheostomy Decanulation. Respir Care
2010; 55 (8): 1076–1081
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CONTRAST-ENHANCED ULTRASOUND TO EVALUATE CHANGES IN RENAL
CORTICAL PERFUSION INDUCED BY NORADRENALINE INFUSION: A PILOT
STUDY
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INTRODUCTION. The ideal mean arterial pressure (MAP) target in critical illness is
unknown and is likely to vary from one patient to another [1]. Contrast-enhanced ultrasound
(CEUS) is a novel imaging modality which enables the estimation of organ perfusion at the
bedside [2–3].
OBJECTIVES. We used CEUS to estimate the effect of an increase in MAP induced by
noradrenaline infusion on renal cortical perfusion in critically ill patients.
METHODS. Twelve patients admitted to the intensive care unit of a tertiary adult intensive
care unit for \48 h and requiring a noradrenaline infusion to maintain a MAP [60 mmHg
were included in the study. Renal CEUS scans with destruction-replenishment sequences
using Sonovue (Bracco, Milano Italy) as a contrast agent, were performed at baseline
(MAP 60–65 mmHg) and after a noradrenaline-induced increase in MAP to 80–85 mmHg.
Video sequences were exported and analysed offline using VueBox (Bracco, Geneva
Switzerland) software. A perfusion index (PI) proportional to renal cortical microcirculation
was then derived from the CEUS scans at each time point for each patient.
RESULTS. There was no adverse effect associated with ultrasound contrast agent administration or increase in noradrenaline infusion rate. Adequate images were obtained in all
patients at all study times. To reach the higher MAP target, median noradrenaline infusion
rate was increased from 10 to 14 lg/min.
Noradrenaline-induced increase in MAP was not associated with a significant change in
overall CEUS derived PI (median PI 3056 arbitrary units at baseline [IQR 2646–5701] vs
4101 [IQR 3231–5928] arbitrary units after MAP increase, p = 0.38). At the patient level
(Figure 1), however, we observed important heterogeneity in PI responses (range -51 to
97 % changes from baseline).
CONCLUSIONS. A noradrenaline-induced increase in MAP was not associated with an
overall increase in renal cortical perfusion as estimated by CEUS. However, on a patient
level, the PI response was heterogeneous and unpredictable suggesting great variability in
pressure responsiveness within a cohort with a similar clinical phenotype.

[Figure 1]
REFERENCES. 1. Asfar P, Meziani F, Hamel JF et al. (2014) High versus Low BloodPressure Target in Patients with Septic Shock. N Engl J Med. 2. Schneider AG, Goodwin
MD, Schelleman A et al. (2013) Contrast-enhanced ultrasound to evaluate changes in renal
cortical perfusion around cardiac surgery: a pilot study. Crit Care 17: R138. 3. Schneider
AG, Hofmann L, Wuerzner G et al. (2012) Renal perfusion evaluation with contrastenhanced ultrasonography. Nephrol Dial Transplant 27: 674–681.
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INTRODUCTION. A crystalloid fluid bolus is one of the most frequently administered
therapies in ICU patients. At present NaCl 0.9 % is the most commonly used crystalloid in
ICU patients. It is considered an unbalanced crystalloid solution, because of the high
concentration of Na and Cl. Infusion of large volumes of NaCl 0.9 % may cause hyperchloremic metabolic acidosis and observational studies showed an association with acute
kidney injury and other worse clinical outcomes. Balanced crystalloid solutions that contain
a lower concentration of Na+ and Cl-, such as Sterofundin (Na+=145 mmol/L,
Cl-=127 mmol/L, acetate and malate as negative anions), may prevent development of
HCMA, and so improve outcomes. It is uncertain if a balanced solution is also beneficial
compared to an unbalanced solution when smaller volumes are administered. In this trial we
evaluate the impact of a 1 L fluid bolus NaCl 0.9 % versus Sterofundin (UNBAL vs.BAL),
on the acid–base and electrolyte status of severely ill patients.
OBJECTIVES. Evaluate and compare the impact of a fluid bolus of 1 L Sterofundin versus
1 L NaCl 0.9 % on electrolyte and acid–base status.
METHODS. Prospective randomized single blinded study in 59 severely ill patients who
were prescribed a 1 L fluid bolus of either NaCl 0.9 % (UNBAL) or Sterofundin (BAL) over
60 min. We measured the arterial pH, electrolytes, albumin and lactate before infusion, and
1 and 4 h after start of infusion. From these we calculated the anion gap (AG; Na++ K+Cl- -HCO3-), the AG albumin corrected (AGalb; AG + 4.4—albumin/25), the apparent
strong ion difference (SIDa; = Na++K++Ca+++Mg++-Cl--lactate) and the strong ion gap
(SIG; SIDa-SIDeffective).
RESULTS. 28 patients were randomized to UNBAL and 31 to BAL. UNBAL patients were
older (69 y vs. 62, p = 0.027), had similar gender, body weight and length. At baseline
UNBAL patients had a lower albumin concentration (30.3 g/dL vs. 32.8, p = 0.02).
However, electrolytes, Hb, pH, PCO2, BE, lactate, and the calculated values AG, AGalb and
SIDa were similar. At 1-h we found a decrease of pH in UNBAL patients (-0.016;
p = 0.022), while in BAL patients pH remained stable (0.002; p = 0.57). At 4-h pH was
again comparable to baseline in both groups. In addition, we observed a more important
increase of Cl- in UNBAL compared to BAL patients (+2.5; p = 0.042 vs. +1; p = 0.01),
and decrease of BE (-0.9; p = 0.001 vs. -0.1, p = 0.975) and SIDa (-1.9, p = 0.036 vs.
-0.8, p = 0.20). Na+, AG, and AGalb did not change in both groups. SIG remained stable
in both groups, suggesting no effect of unidentified anions (i.e. malate and acetate) in BAL
patients.
CONCLUSIONS. In an adult ICU cohort, the infusion of a limited fluid bolus of 1 L NaCl
0.9 % led to a temporal, small decrease of pH. This could be explained by an increase of
Cl-. The use of the balanced crystalloid was not associated with these effects.
These data do not allow to conclude if these findings also translate to relevant clinical
outcomes.
3
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ASSOCIATION OF ACUTE AND CHRONIC RENAL FAILURE (ARF; CRF) TO
GLOBAL END-DIASTOLIC VOLUME INDEX (GEDVI), FRACTIONAL
EXCRETION OF SODIUM (FES) AND FRACTIONAL EXCRETION UREA (FEU)
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PLASMA IOHEXOL CLEARANCE AS A SURROGATE OF GLOMERULAR
FILTRATION RATE IN CRITICALLY ILL PATIENTS WITH UNSTABLE
KIDNEY FUNCTION
1

CONCLUSIONS. Despite unstable kidney function in critically ill patients, a two-compartment linear model, usually applied in stable patients, appeared suitable to estimate
iohexol clearance within the first hours of ICU admission. This method may thus be a better
tool than common equations to precisely evaluate GFR in unstable critically ill patients at
risk of AKI.
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INTRODUCTION. Acute kidney injury (AKI) is associated with significant morbidity and
mortality, particularly in unstable patients admitted to the intensive care unit (ICU). Early
and accurate diagnosis of AKI may be of great value to trigger aggressive resuscitation. In
stable patients, glomerular filtration rate (GFR), the best overall index of kidney function,
can be estimated measuring the plasma clearance of an exogenous tracer such as iohexol.
Iohexol clearance has, so far, never been evaluated as a surrogate of GFR in critically ill
ICU patients with unstable kidney function.
OBJECTIVES. To evaluate the feasibility of measuring plasma iohexol clearance as a
surrogate of GFR in ICU patients at the initial phase of acute circulatory failure.
METHODS. Patients suffering acute circulatory failure were included within 12 h of ICU
admission and were administered intravenously a non-toxic dose of iohexol (5 mL; 300 mg/
mL) followed by collection of 9 arterial blood samples for iohexol plasma concentration
determination (5 and 30 min, 1, 3, 6, 9, 12, 18 and 24 h). Iohexol concentrations were
determined using high performance liquid chromatography. A two-compartment pharmacokinetic model was applied to obtain individual iohexol clearance in each patient.
RESULTS. Here, we present results of the 8 first patients included: mean SAPSII: 47 [range
35–59]; mean age 58 years [45–73]; mean serum creatinine concentration at inclusion:
151 lmol/L [61–245]. At inclusion, 1, 2 and 5 patients respectively were suffering from
cardiogenic shock, severe sepsis and septic shock. The pharmacokinetic model adequately
fitted plasma iohexol concentrations as shown by standard model diagnostic tools based on
observed versus predicted values (mean bias and precision of 0.7 and 11.4 % respectively).
No erratic concentrations were observed in any patient. Individual iohexol clearance ranged
from 11 to 72 mL/min/1.73 m2. Common equations tended to overestimate GFR as compared to iohexol clearance (mean bias toward iohexol clearance of 12.8 and 33.1 mL/min
for the MDRD and Cockcroft and Gault equations, respectively).
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INTRODUCTION. ARF is frequent in ICU patients and significantly increases mortality.
Diagnosis of pre-renal ARF is frequently based on medical history, clinical signs of volume
depletion and decrease in urinary indices such as FES and urea FEU. Transpulmonary
thermodilution (TPTD)-derived preload marker GEDVI and its changes over time might be
useful tool to clarify etiology and to guide therapy of ARF.
OBJECTIVES. Therefore, we prospectively analyzed the association of ARF to GEDVI,
FES and FEU in 36 patients with TPTD-monitoring.
METHODS. All patients were equipped with TPTD-monitoring (Pulsion Medical Systems,
Germany). TPTD, FES, FEU, serum creatinine and BUN were measured on admission and
after 12, 24 and 36 h. Diagnosis of ARF, CRF and normal renal function was made
according to AKIN-criteria by a physician not involved in the study.
Statistics: Spearman correlation, Wilcoxon-test. SPSS 21.
RESULTS. 15/36 (42 %) female, 21/36 (58 %) male. ARF, CRF and no renal failure were
diagnosed in 20/36 (56 %), 12/36 (33 %) and 4/36 (11 %).
Comparison of FES, FEU and GEDVI:
In the totality of patients, neither baseline FES nor FEU were associated to any hemodynamic parameter (CI, SVI, GEDVI, EVLWI, CVP) with the only exception of a correlation
of FEU to MAP (r = 0.443; p = 0.007) and SVRI (r = 0.387; p = 0.022). In the totality of
patients, sensitivity, specificity and accuracy of decreases in FEU (69; 15; 39 %) or FES
(63; 20; 39 %) were low regarding a decreased GEDVI. Similarly, decreases in GEDVI had
low sensitivity, specificity and accuracy regarding decreased FEU (39; 38; 39 %) or FES
(38; 40; 39 %).
Comparison of ARF and CRF:
On admission, FEU (18.0 ± 9.9 vs. 39.1 ± 16.3 %; p \ 0.001), MAP (77 ± 15 vs.
91 ± 16 mmHg; p = 0.019) and SVRI (1412 ± 654 vs. 2241 ± 1366 dyn/cm5/m2;
p = 0.023) were significantly lower in patients with ARF compared to CRF. Serum creatinine, BUN, CI, SVI, GEDVI, EVLWI and CVP were not significantly different.
20/20 (100 %) and 17/20 (85 %) of patients with AKI had decreased FEU and decreased
FES, respectively. However, only 9/20 (45 %) had decreased GEDVI. 6/20 (30 %) had
normal GEDVI and 5/20 (25 %) had elevated GEDVI.
Time course of FES, FEU, GEDVI and serum creatinine:
In the totality of patients as well in the patients with AKI, changes in FEU were the
only predictor of changes in serum creatinine within 36 h (r = -0.573; p = 0.003 and
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r = -0.508; p = 0.044), whereas changes in FNE were not associated to changes in serum
creatinine.
CONCLUSIONS. 1. Decreases in GEDVI and decreases in FEU or FNS are not interchangeable. 2. Changes in FEU were significantly associated to changes in serum creatinine.
3. Our findings that all patients with ARF had decreased FEU, but only 45 % had decreased
preload according to GEDVI, suggest that FEU might rather be a marker of ARF than of
general volume depletion. Interpretation of decreased FEU as marker of general volume
depletion might be misleading.
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CONTRAST-ASSOCIATED ACUTE KIDNEY INJURY ACCORDING TO THE
TYPE OF CONTRAST-ENHANCED RADIOGRAPHIC EXAMINATION.
PRELIMINARY RESULTS OF THE NEFROCON STUDY
C. Gómez-González1, S. Mas-Font2, D. Herrera-Rojas3, M.A. Alcalá-Llorente4,
F. Sánchez-Morán5, M.A. Garcı́a-Garcı́a6, A. Tizón-Varela7, Nefrocon Investigators
1

Hospital Infanta Luisa, Seville, Spain, 2Hospital General de Castellón, Castellón, Spain,
Hospital Universitario Valme, Seville, Spain, 4Fundación Jiménez Diaz, Madrid, Spain,
Hospital La Plana Villarreal, Castellón, Spain, 6Hospital de Sagunto, Valencia, Spain,
7
Complejo Hospitalario de Ourense, Ourense, Spain
OBJECTIVES. To evaluate the incidence of contrast associated acute kidney injury (CAAKI) according to the type of iodinated contrast used and radiographic examination.
METHODS. We performed a prospective multi-center study, in 34 Spanish ICU, covering
the period 15 December 2012 to 15 March 2013. During this study period, we included all
patients undergoing a radiography examination or a coronary angiography with intravenous
or intra-arterial administration of iodinated contrast media. Statistical analysis was performed with the program R version 2.9.0. The qualitatives variable were expressed as
percentages and the quantitatives ones as average, standard deviation and median values.
Data analysis included univariate and multivariate analysis of patients with and without CAAKI.
RESULTS. A total of 1,037 patients were included in the study. The majority of the
patients were admitted to the cardiac ICU (45 %), 36 % to the medical ICU, and
19 % to the surgical ICU. Median age of the patients was 65. APACHE II score was
13 ± 8. 65 % of the patients had comorbidities (55 % HTA, 27 % DM, 58 % chronic
kidney diseased (CKD), 1 and 2 CKD: 53 %. Contrast was administered for a coronary angiography in 46 % of the patients, for a contrast-enhanced CT in 36 % and
for a CT-angiography in 10 % of the patients. Iso-osmolar contrast was the most
frequently used (53 % of cases). The average volume (ml) used was 149 ± 82
(median 180). The incidence of CA-AKI was: 4 % (coronary angiography), 12 %
(contrast-enhanced CT) and 3 % (CT-angiography), p \ 0.005. The incidence is
higher if we use KDIGO definition: 8 % (coronary angiography), 16 % (contrastenhanced CT) and 8.5 % (CT-angiography), p \ 0.005. Preventive measures were
undertaken in 28 % of patients undergoing coronary angiography, 53 % of patients
undergoing a contrast-enhanced CT, and 12 % of patients undergoing CT-angiography. Volume loading with isotonic saline was the preventive measure most commonly
used (p \ 0.005).
CONCLUSIONS. CA-AKI is more common in patients undergoing a contrast-enhanced
CT, regardless the definition we use. Preventive measures are used more frequently in this
group of patients.
3
5
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ACUTE KIDNEY INJURY IN THE INTENSIVE CARE UNIT ACCORDING TO
RIFLE
A. Bulut1, O. Demirkiran1
1

Istanbul University Cerrahpasa Medical School, Anesthesiology and Intensive Care,
Istanbul, Turkey
INTRODUCTION. In 2004, the Acute Quality Initiative workgroup proposed a classification system by the acronym RIFLE (Risk, Injury, Failure, Loss of kidney function, and
End-stage kidney disease) to develop a consensus definition for acute kidney injury (AKI).
Several studies have been published aiming to validate its efficacy and apply it in clinical
practice. In this study, we aimed to investigate the incidence, etiology and effects on
outcomes of AKI by using RIFLE criteria.
METHODS. After ethics committee approval, 291 patients who admitted to intensive
care unit (ICU) between January 2012 and December 2013 were retrospectively evaluated. We interrogated the recordings for all adult ([18 years) ICU admissions for a
duration C24 h. Patients with end-stage kidney disease were excluded. RIFLE stages
were reported in the first day of ICU admission. Age, gender, duration of ICU stay and
clinical data included primary diagnosis, comorbid factors, need for mechanical ventilation were retrieved. Use of vasopressor/inotropic agent and blood product
transfusion, APACHE II scores and outcomes were recorded. All these information
were analyzed statistically in AKI patients and non-AKI patients classified according to
RIFLE criteria.
RESULTS. A total of 244 patients (mean age, 62.40 ± 18.19 years; 107 females,
137 males) were evaluated. Sepsis and acute respiratory failure were the most
common primary admission diagnostic categories (30.3 vs 30.7 %). Acute kidney
injury occured in 27 % within 24 h of ICU admission with a RIFLE category Risk
in 4.1 %, Injury 8.2 %, Failure 14.3 %, Loss of kidney function 0.8 %. Length of
stay in ICU was significantly higher for AKI defined by RIFLE criteria (p \ 0.01).
The incidence of sepsis was significantly higher in AKI patients (p \ 0.05). It was
4.46 times higher in AKI patients. A more advanced RIFLE category was associated
with higher use of vasopressor/inotropic agents and blood product transfusion
(p \ 0.01), but there was no statistically significant difference in duration of
mechanical ventilation (p [ 0.05). AKI was associated with a significant increase in
ICU mortality (25.9 vs 64.2 %, p \ 0.01). A higher RIFLE category was associated
with greater severity of illness measured by APACHE II scores and it was correlated
with mortality.
CONCLUSIONS. In our study, acute kidney injury (AKI) was detected in considerable
percentage of the patients according to RIFLE classification on the first day of intensive care
stay, it’s noted that in this percentage of mortality was significantly higher when compared
to the patients having no AKI again according to RIFLE classification. We concluded that
being conscious of the factors that cause kidney injury and staying this harm according to
RİFLE classification increases the awareness about kidney injury and so makes contribution
to decrease mortality.
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FACTORS DETERMINING NEPHROTOXICITY AND MORTALITY
IN CRITICAL CARE PATIENTS RECEIVING COLISTIN
A. Ciftci1, S. Izdes2, N.D. Altintas3
Ataturk Training and Research Hospital, Anesthesiology, Ankara, Turkey, 2Yildirim
Beyazit University, Ataturk Training and Research Hospital, Anesthesiology, Ankara,
Turkey, 3Ankara University Faculty of Medicine, Department of Intensive Care (Internal
Medicine), Ankara, Turkey
INTRODUCTION. Multi-drug resistant gram negative infections are a delicate matter in
the intensive care units and colistin use has recently gained popularity against them.
OBJECTIVES. We aimed to determine the risk factors for nephrotoxicity and mortality in
patients who received colistin for infections caused by multidrug resistant microorganisms.
METHODS. Critical care patients who received colistin via intravenous injection or
inhalation between the years 2010 and 2012 in a mixed intensive care unit were enrolled in
the study. Exclusion criteria were as follows: age below 18 years, pregnancy, a basal creatinine level of greater than 2 mg/dl, colistin use for less than 48 h, and previous renal
replacement therapy. The KDIGO stages for all patients were determined according to the
creatinine levels, and they were grouped into two as those with no acute kidney injury
(Group 1, KDIGO-O) and those with acute kidney injury (Group 2, KDIGO 1,2,3).
Demographic data, laboratory values and patient outcomes were compared. Statistical
analysis was performed by using SPSS11.5 software.
RESULTS. A total of 91 patients matching the inclusion criteria were included in the study.
Demographic data were similar between the two groups. However, those who developed
nephrotoxicity were more frequently surgical patients and they had a significantly higher
APACHE-II score at the time of intensive care admission (p \ 0.05). Death rate increased
with increasing SOFA level (p \ 0.001), presence of chronic obstructive lung disease,
(p \ 0.05), lower initial colistin dosing, increasing number of nephrotoxic agents received
with colistin (p \ 0.05), need for vasopressors, and concomitant culture positivity for
Acinetobacter in blood and tracheal aspirate cultures. Kaplan–Meier cumulative survival
analysis revealed that hypoalbuminemia and hyperbilirubinemia are associated with high
mortality rates.
CONCLUSIONS. When colistin use is considered, correcting preventable factors such as
hypovolemia or hypoalbuminemia and reducing the number of nephrotoxic agents used
along with colistin will reduce the rate of death associated with colistin use.
REFERENCE(S). 1-Giamarellou H. Multidrug-resistant gram-negative bacteria: how to
treat and for how long. Int J Antimicrob Agents 2010; 36:50–4. 2-Falagas ME, Kasiakou
SK. Toxicity of polymyxins: a systematic review of the evidence from old and recent
studies, Crit Care 2006; 10 (1):R27

1

0818
PRIMARY INJURIES, SECONDARY ORGAN FAILURES AND NEW
DEFINITIONS OF ACUTE KIDNEY INJURY IN TRAUMA PATIENTS TREATED
WITH CONTINUOUS RENAL REPLACEMENT THERAPY
S. Beitland1,2, I. Os1,2, K. Sunde1,2
University of Oslo, Oslo, Norway, 2Oslo University Hospital, Oslo, Norway
INTRODUCTION. Acute kidney injury (AKI) treated with continuous renal replacement
therapy (CRRT) is a severe complication in trauma patients associated with a several-fold
increase in patient mortality.
OBJECTIVES. The aim of this study was to describe posttraumatic AKI treated with
CRRT in adult traumatized patients focusing upon the primary injuries and secondary organ
failures. Further, we wanted to apply the new definitions of AKI in a trauma population.
METHODS. Adult trauma patients ([18 years) admitted to the trauma centre at Oslo
University Hospital, between January 1 1997 and December 31 2006, were retrospectively
reviewed. All traumatized patients that developed AKI and need of CRRT during their
hospital stay were included. Patients with chronic renal failure and those receiving CRRT
for other reasons than AKI were excluded. Injury Severity Score (ISS) was used to assess
severity of injury, and Sequential Organ Failure Assessment (SOFA) score to measure the
organ failures at the initiation of CRRT. AKI was defined at the time of initiation of CRRT
according to the RIFLE (Risk, Injury, Failure, Loss of Kidney Function, and End-stage
Kidney Disease), AKIN (Acute Kidney Injury Network) and KDIGO (Kidney Disease:
Improving Global Outcomes) criteria.
RESULTS. Among the 506 trauma patients admitted to the ICU, 42 (8 %) with AKI and
need of CRRT were included. They had a median [interquartile range (IQR)] ISS score 36
(27–49). Blunt trauma was the injury mechanism in 40 (95 %) of the patients, mainly traffic
accidents. Patients had primary organ injuries in several body regions simultaneously, most
frequent in thorax (n = 30, 71 %) and abdomen (n = 27, 64 %). Time from trauma to
initiation of CRRT was median (IQR) five (3–11) days. The most frequent organ malfunctions were respiratory and cardiovascular failure, affecting 33 (75 %) and 30 (71 %) of
the patients, assessed by SOFA score 3 or 4, respectively. Additionally, 29 (69 %) had
kidney failure assessed by SOFA score 3 or 4, whereas failure of the central nervous, liver
and/or coagulation systems were infrequent. Following RIFLE, one (2 %) patient had no
AKI, one (2 %) risk, four (10 %) injury, 33 (79 %) failure and three (7 %) loss, respectively. In the AKIN and KDÌGO scoring systems all 42 patients had stage 3 because renal
replacement therapy is part of the diagnostic criteria.
CONCLUSIONS. Trauma patients with AKI undergoing CRRT often had severe primary
organ injuries, and secondary multiple organ failure. The RIFLE criteria underestimated the
severity of AKI in some trauma victims.
GRANT ACKNOWLEDGEMENT. Departmental funding only.
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VALIDITY OF CALCIUM INDEX FOR MONITORING OF REGIONAL CITRATE
ANTICOAGULATION
M. Zakharchenko1, P. Leden1, J. Rulisek1, M. Otahal1, H. Brodska2, M. Balik1
1
1st Medical Faculty, Charles University, Anaesthesia and Intensive Care, Prague, Czech
Republic, 21st Medical Faculty, Charles University, Clinical Biochemistry, Prague, Czech
Republic
INTRODUCTION. An index of Catot/Ca2+ has been tested as superior surrogate marker of
citrate accumulation and also as a marker of prognosis of critically ill treated with regional
citrate anticoagulation (RCA) for continuous renal replacement therapy (CRRT).
OBJECTIVES. The relationships between citratemia and Catot/Ca2+ (uncorrected and
corrected for albumin) were compared to other clinical indices of citrate accumulation.
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METHODS. The relationships between plasmatic citratemia and Catot/Ca2+, dosage of
noradrenaline, pH, natremia, liver function tests were prospectively tested in patients on
RCA and CRRT. Patients were divided into subgroups with normal Catot/Ca2+ and above
2.5, those with arterial Ca2+\ 0.9 mmol/l were excluded. All were treated with CVVH or
CVVHDF, Baxter Aquarius, polysulfone filters Aquamax 1.9 m2. Blood flow was set
between 100–150 ml/min, associated 4 % trisodium citrate to reach postfilter
Ca2+\ 0.4 mmol/l, dosage of CRRT was between 2,000–3,000 ml/h. Citrate levels were
measured with capillary zone electrophoresis.
RESULTS. Altogether 138 mechanically ventilated patients with renal failure (APACHE II
27.5 ± 7, SOFA 11.8 ± 3) were included providing 268 sets of measurements. Median
Catot/Ca2+ was 2.00 (IQR 0.30) and 2.40 (IQR 0.32) after correction for albumin, citratemia
was 0.60 (IQR 0.47) mmol/l. A correlation between citratemia and Catot/Ca2+ was found
(r = 0.24, p \ 0.01, and 0.25, p \ 0.01 after correction for albumin). Altogether 18 patients
(13 %) had Catot/Ca2+ elevated above 2.5 [median 2.72 (IQR 0.23) and 3.04 (IQR 0.24) after
correction]. The citratemias were significantly higher in this subgroup [1.25 (IQR 0.47)
mmol/l, p \ 0.01] however, the dosage of noradrenaline [0.05 (IQR 0.20) vs 0.07 (IQR
0.27) lg/kg.min], pH 7.40 (IQR 0.05) vs 7.39 (IQR 0.09), sodium 146 (IQR 6.3) vs 144
(IQR 5) mmol/l, bilirubin 20 (IQR 55) vs 21 (IQR 27) lmol/l and INR as well as other liver
function tests did not differ compared to the patients with normal Catot/Ca2+. The ICU and
28-day mortality of patients with Catot/Ca2+ [ 2.5 (44 and 50 %, respectively) was higher
compared to patients with normal Catot/Ca2+ (34 and 43 %, respectively). Those with high
calcium index who died had higher noradrenaline dosage [0.25 (IQR 0.26) vs 0.03 (IQR
0.05) lg/kg.min, p \ 0.05] and not significantly different other parameters compared to
56–50 % survivors with high calcium index.
CONCLUSIONS. The Catot/Ca2+ correlates weakly with citrate levels even after correction
for albumin and does not correlate with other homeostatic or hemodynamic parameters.
Patients with Catot/Ca2+ [ 2.5 have only slightly worse mortality than those with normal
calcium index. To improve its predictive value it should be interpreted as part of larger set of
parameters, preferably with hemodynamic data.
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A PROPENSITY SCORE ANALYSIS: RELATION BETWEEN PREOPERATIVE
USE OF DIURETICS AND RENAL REPLACEMENT THERAPY AFTER
CARDIAC SURGERY
A. Gordillo-Brenes1, M.D. Arias-Verdu2, E. Curiel-Balsera2, J.A. Arboleda-Sánchez2,
R. Hinojosa-Pérez3, M. Garcia-Delgado4, R. Rivera-López4, R. Rivera-Fernández2
Hospital Puerta del Mar, Intensive Care Unit, Cádiz, Spain, 2Hospital Regional
Universitario Carlos Haya, Intensive Care Unit, Málaga, Spain, 3Hospital Regional
Universitario Virgen del Rocio, Intensive Care Unit, Sevilla, Spain, 4Hospital Virgen de las
Nieves, Intensive Care Unit, Granada, Spain
OBJECTIVES. To evaluate the relation between preoperative use of diuretics and renal
replacement therapy (RRT) in postoperative patients of cardiac surgery.
METHODS. prospective cohort study of adult patients who underwent cardiac surgery in 11
institutions all over the Andalusia community from March 2008 to July 2012 was included in
the ARIAM adult cardiac surgery project. Diuretic users prior to the intervention were pairmatched to nonusers on the basis of a propensity score based on demographics, comorbidities,
medication and surgical data. We analysed differences in RRT in both groups.
RESULTS. The total cohort was composed of 7,276 patients with 63.91 ± 12.45 years and
61.1 % male gender. Elective scheduled surgery was done in 85.9 % of patients. Surgical
risk assessed by the additive EuroSCORE was 5.86 ± 3.14 points and predicted mortality
by the Logistic EuroSCORE was 8.10 %. Mortality in the ICU was 7.6 % and in- hospital
mortality was 10.1 % (8.1 % missing data). Prior to surgery, 10.4 % of patients had a
creatinine level between 1.2 and 2 mg/dl, 1.1 % between 2 and 2.3 mg/dl, 0.8 % between
2.3 and 3.5 mg/dl and 0.3 % above 3.5 mg/dl. In the nonmatched cohort, 180 patients
(2.5 %) needed RRT. RRT was needed in 3.5 % of 3,771 patients with diuretics and in
1.4 % of 3,505 patients not treated with them (P \ 0.001); 2.61 (1.87–3.65). After adjusting
with logistic regression by additive EuroSCORE, SAPS 3, bypass time exceeding 120 min
and prior renal dysfunction, the OR was 1.67 (1.15–2.45). When we analysed 3,426 matched
patients according to the propensity score, RRT was needed in 3 % of 1,713 patients with
diuretics and in 1.6 % of 1,713 not treated with them (P \ 0.009), 1.85 (1.16–2.94).
CONCLUSIONS. The use of diuretics before surgery was associated with an increased risk
of need for RRT.
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TRANSPULMONARY THERMODILUTION (TPTD) AND PULSE CONTOUR
ANALYSIS (PC) TO PREDICT FEASIBILITY OF FLUID REMOVAL DURING
SUSTAINED LOW EFFICIENCY DIALYSIS (SLED) IN PATIENTS WITH ACUTE
KIDNEY INJURY (AKI)
W. Huber1, S. Fuchs1, A. Minning1, B. Saugel1, M. Messer1, B. Henschel1, S. Mair1,
A. Beitz1, C. Schwerdtfeger1, C. Schnappauf1, S. Rasch1, R.M. Schmid1
1
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Munich, Germany
INTRODUCTION. AKI is a common complication in ICU patients frequently necessitating renal replacement therapy (RRT) and increasing mortality. Prolonged periods of
RRT—including continuous RRT (CRRT) and SLED—and advanced hemodynamic monitoring are strategies to limit cardiovascular side effects of RRT and fluid withdrawal.
However, there is a lack of data investigating the use of TPTD and PC to predict the
feasibility of filtration goals.
OBJECTIVES. Therefore, it was the aim of our prospective study to investigate the prediction of feasibility of pre-defined goals of ultrafiltration during SLED.
METHODS. 51 SLED treatments in 32 patients with AKI and PiCCO-monitoring (Pulsion
Medical Systems, Germany) were analyzed. Dialysis catheters were inserted to the femoral
vein and central venous catheters via the jugular vein, respectively. Heart rate (HR), CVP,
Cardiac index (CI), global end-diastolic volume index (GEDVI), stroke volume index (SVI),
cardiac power index (CPI) and extravascular lung water index (EVLWI) were measured
immediately before connection to SLED (Genius, Fresenius, Germany). Before start of
SLED, a physician not involved in the study defined net filtration goal based on clinical and
technical data available irrespective of the study. Primary endpoint: prediction of feasibility
of the net filtration goal without increases in the vasopressor rate [ 10 %. Statistics:
Spearman correlation; Wilcoxon-test for unpaired samples; binary regression analysis; SPSS
21.
RESULTS. 22 male, 10 female; APACHE-II 26 ± 8; blood flow 147 ± 14 ml/min; filtration goal 1527 ± 891 ml. The primary endpoint was achieved in 22/51 (43 %) of SLED

treatments. In 18/51 (35 %) the filtration goal was not achieved. 16/51 (31 %) required an
increase in vasopressors.
In univariate analysis patients fulfilling the primary endpoint had significant higher CI
(4.98 ± 1.34 vs. 4.07 ± 1.48L/min*m2; p = 0.049) and higher CPI (0.97 ± 0.33 vs.
0.69 ± 0.26 W/m2; p = 0.016). By contrast, CVP, GEDVI, SVI (p = 0.057), SVV, EVLWI, HR, PVPI, MAP and vasopressor dose were not predictive.
Binary regression analysis demonstrated that only CI (p = 0.043) and MAP (p = 0.047) were
independently associated with the primary endpoint. A model including CI, MAP and GEDVI
(p = 0.096) provided a coefficient of correlation of R = 0.88 regarding the primary endpoint.
In ROC-analysis, higher values of CPI (AUC 0.712; p = 0.010) and CI (AUC 0.662;
p = 0.049) were significantly associated with the primary endpoint, which was best predicted by the model including CI, MAP and GEDVI (AUC = 0.718; p = 0.008). CPI
[0.079 W/m2 provided a sensitivity of 68 % and a specificity of 72 % regarding the primary endpoint.
CONCLUSIONS.
1. 43 % of the patients with TPTD and PC monitoring reached the filtration goal without
increase in vasopressors.
2. Successful filtration was best predicted by CPI and CI.
3. Prediction was further improved by a model including CI, MAP and GEDVI.
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CLINICAL IMPLEMENTATION OF AN ALGORITHM FOR REGIONAL
CITRATE-ANTICOAGULATION CONTINUOUS VENO-VENOUS
HEMODIAFILTRATION WITH A CONTROLLED EFFLUENT DOSE
C. Lanckohr1, R. Grigorescu1, B. Ellger1
1
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INTRODUCTION. Continuous renal replacement therapy (CRRT) is used to support
kidney function in acute kidney injury (AKI). Current guidelines recommend an effluent
dose of 20–25 ml/kg/h for CRRT [1]. Regional citrate anticoagulation (RCA) is increasingly
used due to its potential to lower bleeding risks and prolong filter life [2].
OBJECTIVES. An algorithm for RCA-CRRT was developed and implemented in our
department using the Gambro ‘‘Prismaflex’’ platform. Patients received continuous venovenous hemodiafiltration (CVVHDF) with a prescribed dose of 30 ml/kg/h for ideal body
weight. Standard blood flow was set at 110 ml/min. RCA was achieved with the addition of
an 18 mmol/l citrate solution in predilution, doubling as hemofiltration fluid. Targeted
extracorporeal calcium levels were 0.25–0.4 mmol/l. We attempted to achieve equal
amounts of hemofiltration (flows of predilution citrate solution + postdilution substitution
fluid + fluid removal) and hemodialysis (flow of dialysate) within the predefined effluent
dose. If metabolic alterations necessitated the change of any fluid rate, a compensatory
change of other rates followed to preserve effluent dose.
METHODS. Data was collected on patient characteristics, laboratory values and settings of
the CRRT-system. 46 consecutive patients (M/F 35/11) were included in this analysis
RESULTS. All values are means unless noted. Age of patients was 63.3 years (SD ± 14.3),
weight was 75.3 kg (SD ± 10.5). APACHE II-scores were 32 (SD ± 9). At initiation of
CVVHDF, SAPS-II was 68 (SD ± 18), SOFA was 14 (SD ± 3). Values of creatinine and
BUN were 2.46 mg/dL (SD ± 1.28) and 44.8 mg/dL (SD ± 20.7) respectively. The prescribed dialysis dose was 30.37 ml/kg/h (SD ± 1.65). Of a total amount of 5704.5 h of
prescribed CVVHDF-therapy, 4433.3 h were delivered (77.7 % of prescribed time). This
equals an average delivered dose of 23.3 ml/kg/h. 173 filters were used, with a life-span of
36.1 h (median 30.75 h). 80 filters (46.2 %) were changed due to unplanned reasons. Predominant reasons for unscheduled filter changes were filter clotting in 25 cases (31.3 % of
unplanned changes), problems with vascular access in 18 cases (22.5 %) and transport or
intervention in 7 cases (8.8 %). RCA worked well with extracorporeal calcium-levels of
0.34 mmol/l (SD ±0.03). Total-to-ionized calcium-ratio was 1.9 (SD ±0.18).
CONCLUSIONS. The algorithm is well implemented in clinical practice and assures
evidence based control of effluent doses. Observed filter life span in our clinical practice was
shorter than expected despite proper anticoagulation.
REFERENCE(S). 1. Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney
Injury Work Group. KDIGO Clinical Practice Guideline for Acute Kidney Injury. Kidney
Int. 2012; 2: 1–138. 2. Zhang Z, Hongying N. Efficacy and safety of regional citrate
anticoagulation in critically ill patients undergoing continuous renal replacement therapy.
Intensive Care Med. 2012; 38: 20–8.
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LACTATE CLEARANCE PREDICTS MORTALITY RATE IN SEPTIC ACUTE
KIDNEY INJURY PATIENTS UNDERGOING CONTINUOUS VENOVENOUS
HEMODIAFILTRATION (CVVHDF): AN OBSERVATIONAL STUDY
R. Passos1,2, F. Dutra2, P. Batista1, E. Macedo3, L. Correia1, M. Dutra2
1
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INTRODUCTION. In patients with septic acute kidney injury (AKI), the lack of
improvement in acidosis on continuous renal replacement therapy (CRRT) and the degree of
lactate clearance is associated with mortality rate in patients with severe sepsis and septic
shock. In this study, we sought to assess the clinical utility of lactate clearance to predict
early and late mortality in patients with septic AKI on continuous venovenous hemodiafiltration (CVVHDF).
METHODS. All consecutive patients with septic AKI requiring CVVHDF admitted in three
different intensive care units at a Brazilian tertiary hospital were prospectively studied.
Standard demographic, clinical and physiological data were evaluated at start of CVVHDF
and 24 h later.
RESULTS. 188 patients were enrolled. Mortality at 48 h was 27 % and at 28 days was
69 %. At the beginning of CVVHDF and 24 h after, lactate levels and lactate clearances
were different (p \ 0.01) between survivors and nonsurvivors. Analysis of lactate 24 h after
start of CVVHDF showed that a lactate level higher than 4 mmol/L had the maximum
sensitivity and specificity for predicting 48-h and 28-day mortality. Multivariate logistic
regression modeling showed that 24 h after CVVHDF initiation, lactate levels higher than
4 mmol/L were associated with 48-h and 28-day mortality (p \ 0.001 and p \ 0.001
respectively) and that lactate clearance had a inverse relation to 48-h and 28-day mortality
(p = 0.004 and p = 0.006 respectively).
CONCLUSIONS. Lactate clearance was associated with early and late mortality in septic
AKI patients undergoing CVVHDF. These findings suggest lactate clearance is a promising
risk-stratification tool.
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QUALITY INDICATORS IN ACUTE CORONARY SYNDROME WITH ST
SEGMENT ELEVATED IN THE LAST DECADE
M.-V. de la Torre-Prados1, E. Camara-Sola1, A. Vallejo-Báez1, P. Nuevo-Ortega1,
T. Tsvetanova-Spasova1, J. Perez-Vacas1, C. Trujillano-Fernández1, A. Garcı́a-Alcántara1
1
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Málaga, Spain
INTRODUCTION. Early diagnosis and therapeutic strategies to reduce morbidity and
mortality in ST segment elevated in acute coronary syndrome will have a significant impact
on the social and economic burden of coronary heart disease.
OBJECTIVES. To analyze the trend of quality indicators in acute coronary syndrome with
ST-segment-elevated and to assess improvement aspects.
METHODS. It is a prospective study of qualitative intervention. From January 2001 to
December 2013 a total of 2,907 patients area studied in different health care settings (PreHospital Emergency Care, Emergency Department, Coronary Care Unit and Cardiac
Catheterization Laboratory). We analyzed demographic, clinical and pre-hospital and hospital responses from the onset of symptoms to diagnosis and therapeutic interventions, such
as Primary Percutaneous Coronary Intervention (PCI), fibrinolytic agent, Rescue PCI,
treatment at discharge from Coronary Care Unit (CCU), length of stay and mortality.
According to variables nature descriptive and comparative statistical analysis is established,
expressing 2001 versus 2013 data, with the program, SPSS-v15.
RESULTS. The overall average age of the sample is 62.2 ± 12 years, p = ns. There was
an increase in the use of the health care system, 69 % (2001) vs. 75.3 % (2013) and a
significant percentage in Primary PCI (2 %, 2001 vs. 67.2 %, 2013, p = 0.000) with decline
of a fibrinolytic agent (74 vs. 34 %, p = 0.005). Fibrinolytic agent in Pre-Hospital Emergency Care shows a significant increase (3.5 vs. 53 %, p = 0.000), as well as within 3 h of
the onset of pain (55 vs. 82.3 %, p = 0.001). The percentage of total PCI increases significantly in Coronary Care Unit (43–92 %, p = 0.000) and non coronary reperfusion
descends significantly (27–8.1 %, p = 0.000). The variables of time (50th percentile) as
onset of symptoms to the total fibrinolytic agent decreases 150–117 min (p = 0.05), hospital door to fibrinolytic agent descends 30–23 min (p = 0.04) as well as opened artery by
Primary PCI time 115–80 min, p = 0.01. Significant increase to discharge from CCU of
Lipid Lowering medication (34–77 %, p = 0.03), Beta Blocker (63–86 %, p = 0.04) and
Angiotensin Converting Enzyme Inhibitors (56 vs. 80 %, p = 0.02). Length of stay and
mortality in CCU and hospital also decrease significantly (3.3 vs. 1.9 days, p = 0.000; 6.1
vs. 4.4 days, p = 0.000) and (6.1 vs. 2.2 %, p = 0.02; 7.8 vs. 4.5 %, p = 0.001).
CONCLUSIONS. The improvement of clinical quality indicators in STE-SCA was based
on the increase of communication between different setting health care and the degree of
coronary reperfusion, which allowed to reduce the percentage of non-coronary reperfusion,
average length of stay and mortality.
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ADVANTAGES IN THE USE OF PRE-SURGERY INTRA-AORTIC BALLON
PUMP IMPLANTATION IN CARDIAC SURGERY: PROPENSITY SCORE IN THE
ARIAM CARDIAC SURGERY REGISTER
E. Trujillo-Garcı́a1, E. Curiel-Balsera1, J. Muñoz-Bono1, H. Molina-Dı́az1, C. JoyaMontosa1, J. Mora-Ordoñez1
1
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INTRODUCTION. Preoperative use of intra-aortic balloon pump is frequently discussed, and some published meta-analyses and research studies show reduced
mortality rate in high risk patients undergoing cardiac surgery. However, these studies
showed important variability in surgery type, patient features, and time of implantation. Our objective is confirming whether intra-aortic balloon pump is useful in all
types of cardiac surgery patients included in our cardiac surgery Register (ARIAM
database).
METHODS. Observational, retrospective and multicentric study of patients undergoing cardiac surgery and included in the ARIAM-Andalucı́a Register of cardiac surgery
from March 2008 to July 2012. Likelihood of pre-surgery intra-aortic balloon pump
implantation was calculated by means of a propensity score so as to obtain two
homogeneous groups of patients treated either with or without balloon pump
according to demographic features, functional capacity, and surgery type. A total
number of 77 balloon-pump patients were matched to 77 non-balloon-pump patients
according to the closest propensity score. Chi square and Student’s t-tests were used,
as well as binary logit regression for multivariate analysis so as to avoid confusing
variables.
RESULTS. A total number of 8026 patients underwent cardiac surgery in 5 years. Out of
these patients, 4.5 % (358) needed intra-aortic balloon pump implantation (65.4 % were
males). A propensity score was calculated, matching 77 couples of patients with and without
intra-aortic balloon pump according to their (similar) epidemiological features and surgery
type, and surgery type, which are shown in the table below:
Age

63 ± 10 years

63 ± 10 years

ns

Gender

Male 61 (84.7 %) Female
11(15.3 %)

Male 61 (84.7 %) Female 11
(15.3 %)

ns

Hypertension 43 (59.7 %)

49 (61.8 %)

ns

Diabetes

23 (31.9 %)

ns

23 (31.9 %)

Dyslipidemia 37 (51.4 %)

35 (48.6 %)

ns

Smoker

30 (41.7 %)

19 (26.4 %)

ns

NYHA [ III

ns

29 (40.3 %)

45 (48.6 %)

Renal failure 20 (27.8 %)

13 (18.1 %)

ns

Preoperative
NYHA

I 22 (32.4 %) II 5 (7.4 %) III
13 (19.1 %) IV 28
(41.2 %)

I 22(32.4 %) II 5 (7.4 %) III
13 (19.1 %) IV 28
(41.2 %)

ns

Surgery type

Valve 23 (31.9 %) CABG 34 Valve 33 (45.8 %) CABG 31
(47.2 %) Both 15 (20.8 %)
(43.1 %) Both 6 (8.3 %)

ns

[Features (with and without balloon pump)]

Mortality rate analysis by any cause 30 days after surgery showed statistically significant
differences, since mortality reached 27 % among patients who had undergone pre-surgery
intra-aortic balloon pump implementation, relative to 13.1 % reached among patients who
had undergone no balloon pump implementation (p = 0.043). Analysis of mortality causes
(prolonged mechanical ventilation, reintervention, mediastinitis, and stroke) 30 days after
surgery showed mortality differences between patients with and without balloon pump
implementation (58.3 vs. 41.7 %; p = 0.046). No differences between both groups were
found when Euroscore, mortality rate and mortality causes were analyzed by multivariate
and stratified analysis [p = 0.62, OR 0.75 (0.23–2.35)] and [p = 0.11, OR 0.47
(0.19–1.18)], respectively. Patients who underwent balloon pump implantation showed
higher ICU stay (7.7 ± 10.6 vs. 4.6 ± 6.7; p = 0.046), and no differences were observed in
global hospital stay (21.8 ± 18.7 vs. 22.08 ± 18.9, ns).
CONCLUSIONS. The use of intra-aortic balloon pump prior to cardiac surgery in high-risk
patients proves no improvement in terms of mortality and the effect of mortality causes.
Longer ICU stays were found among patients who undergone balloon pump implantation,
and no differences were observed in global hospital stay.
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THE PROGNOSTIC VALUE OF SERUM 25- HYDROXY VITAMIN D LEVEL IN
PATIENTS WITH ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION
S.M. Alawady1, H. El-Ashmawy2, M. Elsawy3, M. Alkomy1
1
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INTRODUCTION. Vitamin D deficiency traditionally recognized as the cause of
musculoskeletal pathology, but links to cardiovascular disease has only recently been
suggested1. Vitamin D suppresses the renin-angiotensin system2, affects endothelial
function and has anticoagulant effects by upregulating thrombomodulin and downregulating tissue factor3. These effects may have direct relevance to cardiovascular
disease4.
OBJECTIVES. Assessment of vitamin D status in patients with acute STEMI and its
correlation with hospital length of stay, in hospital complication, in hospital mortality and
6 months mortality.
METHODS. In a prospective cohort study, 53 patients with acute ST segment elevation
myocardial infarction were included. According to the patients’ 25 (OH) D levels (ng/ml)
level patients were categorized into two groups one with low 25 (OH) D levels and the other
with normal level. Clinical characteristics, laboratory data, in-hospital outcomes and
6 months mortality were recorded.
RESULTS. Almost 70 % of the STEMI group were vitamin D deficient (\30 ng/ml).
Patients with history of hypertension had significantly lower vitamin D levels
(p \ 0.001). Moreover, a significant positive relationship between hospital length of
stay and levels of vitamin D (p value \ 0.003). In addition, hospital length of stay was
significantly higher in patients who undergone primary percutanous intervension
(p \ 0.008).
CONCLUSIONS. Vitamin D deficiency is highly prevalent in patients with acute STEMI
and in patients with history of hypertension. Vitamin D deficiency is associated with longer
length of hospital stay in STEMI patients.
REFERENCE(S). 1. Pittas AG, Chung M, Trikalinos T, et al. Systematic review: vitamin D
and cardiometabolic outcomes. Ann Intern Med 2010;152:307–14. 2. Li YC, Kong J, Wei
M, Chen ZF, Liu SQ, Cao LP. 1,25 Dihydroxyvitamin D(3) is a negative endocrine regulator
of the renin-angiotensin system. J Clin Invest 2002;110:229–38. 3. Borges AC, Feres T,
Vianna LM, Paiva TB. Effect of cholecalciferol treatment on the relaxant responses of
spontaneously hypertensive rat arteries to acetylcholine. Hypertension 1999;34:897–901. 4.
Sadeghi K, Wessner B, Laggner U, et al. Vitamin D3 down-regulates monocyte TLR
expression and triggers hyporesponsiveness to pathogen-associated molecular patterns. Eur
J Immunol 2006;36(2):361–70.
2
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TIMELY TREATMENT IN ACUTE MYOCARDIAL INFARCT: COORDINATION
BETWEEN MEDICAL CARE LEVELS
A.M. de Pablo-Hermida1, P. Albert-de la Cruz1, E. Garcı́a-Sánchez1,
E.M. Hernández-Sánchez1, M. Cruz-Tejedor1, S. Zubillaga-Muñoz1, E. Nevado-Losada1
1
Hospital Universitario del Sureste, Servicio de Medicina Intensiva, Arganda del Rey, Spain
INTRODUCTION. Treatment delay was associated with mortality and morbidity in
patients with both ST elevation (STEMI) and non-ST elevation (NSTEMI) acute myocardial
infarction (AMI). Patient-related delay reflects the time since clinical onset to the first
contact with the health care system, whereas system-related delay is the time lag between
the first contact with the health care system and standard treatment.
OBJECTIVES. Improving time delay between symptoms onset and standard treatment in
patients with AMI. Study done at a community hospital serving a wide rural area (1,320
km2), with a scattered distribution of the population (up to 45 min-road isochrones). Area
comprises over 180,000 people ascribed to seven Primary Care Centres (PCC).
METHODS. Observational study to compare outcomes before and after a bundle of
measures.
Inclusion criteria: A cohort of 325 patients consecutively admitted to a 6-bed Intensive
Care Unit (ICU) for AMI.
Exclusion criteria: Patients who were deemed eligible by ICU staff for primary percutaneous coronary intervention and were therefore transferred to a higher-level hospital.
Intervention: Educational programme among PCC and Hospital, from both Emergency
Department (ED) and ICU physicians and implementation of a shared clinical guideline to
achieve a fast recognition, suitable transportation and timely standard treatment of AMI
patients
Standard treatment: For STEMI patients, reperfusion with fibrinolysis therapy. For
NSTEMI patients, double platelet antiaggregation plus anticoagulation.
Statistical procedure: Data were expressed as median (interquartile range) and mean (SD)
and compared by Mann–Whitneýs U test.
RESULTS. We analysed data for a total number of 325 patients from 2008–2013, 67 %
were male and mean age was 63 ± 12 years. STEMI was diagnosed in 37 % (n = 121) vs.
63 % (n = 204) of NSTEMI and 225 patients were in the pre-intervention group vs 100
patients to the post-intervention group.
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Pre-intervention

Post-intervention

%

Primary Care C

44

25

21

Emergency system (112)

24

14

12

Hospital Emergency Dept.

157

61

67

[First contact with health care system (n. pts)]
Pre-intervention

Post-intervention

Patient-R delay

240 [120–1350]

120 [45–360]

p = 0.028

System-R delay

127 [120–300]

80 [60–150]

p = 0.048

RESULTS. A total of 41,260 patients were studied. Mean age was 65. Men 76 %. ACS with
ST elevation 57 % and without ST elevation 42.4 %. Significant differences were observed,
P \ 0.05, in the progressive increase of risk factors such as arterial hypertension, from 52 to
56.4 %. This was more marked in the obesity percentage which went from 72 % in 2010 to
almost 23 % in 2012. Similar changes were observed in dyslipemia, 34.9 vs 45.8 %,
(P \ 0.001). There is also a significant decrease in age from 65 to 63. The percentage of
women admitted for ACS decreased from 27 to 23 %, P \ 0.005. No changes were
observed in temporal groups (2002–20012). The percentage of diabetics remained stable at
33 %.
CONCLUSIONS. The risk factors of our age are widely known as are the most appropriate
measures for dealing with these. Despite this, this study suggest a progressive increase in the
risk factors and that we should consider new strategies for prevention and control.

[Time (min) in pts who firstly contact PCC (n=69)]

0830
DIFFERENCES BETWEEN ACUTE CORONARY SYNDROME WITH AND
WITHOUT ST ELEVATION THROUGH A METABOLOMIC APPROACH

Pre-intervention Post-intervention
Patient-R delay

145 [60–300]

120 [60–300]

ns

System-R delay: NSTEMI

5 [5–107]

5 [5–60]

p = 0.034

System-R delay: STEMI (doorto-needle)

31 [20–60]

22 [15–30]

p = 0.035

[Time (min) ED-effective std treatment (n=325)]
CONCLUSIONS. Coordination between different medical care levels improves timely
treatment in AMI patients. After the intervention implementation, patients initially contacting PCC do so with a lesser delay and get standard treatment earlier. PCC physicians
educate patients on alarm symptoms. Patients consulting at the ED also get standard
treatment earlier.
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TWO-YEAR EVALUATION OF THE A PHARMACO-INVASIVE STRATEGY
(PHIS) IN PATIENTS WITH ACUTE ST ELEVATION MYOCARDIUM
INFARCTION (STEMI) FROM A SETTING (PUNTA DE EUROPA) UNABLE TO
CARRY OUT PRIMARY PERCUTANEOUS CORONARY INTERVENTION (PPCI)
J.C. Rodriguez Yañez1, M.J. Huertos Ranchal1, I. Diaz Torres1, P. Bueno Bustelo1,
A. Foerst1, C. Ramirez Navarro1
1

Hospital Universitario Puerto Real, Unidad de Cuidados Intensivos, Cadiz, Spain
INTRODUCTION. (pPCI) is the ideal method of reperfusion for acute STEMI. Although,
in some areas it is very difficult to implement pPCI between 2 h, and it is well-known that
‘Time is myocardium’.
OBJECTIVES. To evaluate PHIS in patients with STEMI treated with fibrinolytic therapy
(FT) from Punta de Europa and transported to our PCI capable hospital.
METHODS. Retrospective observation-based study. All patients with STEMI treated with
FT with bolus tenecteplase and transported to our PCI capable hospital, 120 km away,
during the period from 1st January 2012 and 31st December 2013 were included. Global
Registry of Acute Coronary Events score (GRACE) and Killip class were registered. The
permeability of culprit artery was measured by flow grade system TIMI (Trombolysis in
Miocardial Infarction). Grade TIMI III before PCI was considered successful fibrinolysis(SFT). Left Ventricular Ejection Fraction (LVEF) was measured by echocardiography
and ventriculography. R-comander statistic pack was used for analyses. All continuous
variables are described as their mean values ± standard deviation and Chi square tests for
discrete variables. CI 95 %. P \ 0.05.
RESULTS. In total, 132 consecutive patients were included, 117 (88.6 %) male and 15
(11.4 %) female, mean age 58.83 ± 11.82 years, minimum 32 years, maximum 87 years.
Mean stay in ICU was 1.21 ± 0.9 days. STEMI location was inferior in 55.3 % cases, and
anterior in 44.7 %. Killip I (115), II (10), III (3), IV (4). Mean GRACE score
143.82 ± 22.7. The median delay from symptom onset to FT was 149 min, 75 % of FT
were performed in first 2 h. 26.5 % (35) pre-hospital FT. 25 patients were transported for
early rescue PCI (rPCI \6 h). After angiography post-FT, 77.3 % SFT(102) TIMI III. 20
rPCI TIMI 0. In 10.6 % (14) patients no significant lesions were found. No statistically
significant differences comparing LVEF and PCI delay between \24 h and [24 h were
found. 30-day mortality was 1.5 %. No FT-related complications were found. In hospital
complications: One patient died of type-A aortic dissection PCI-related and one died of
septal rupture, both after cardiovascular intervention. One early stent thrombosis. Two
patients required transfusion, one of them femoral thrombosis.
CONCLUSIONS. In Punta Europa district a pharmaco-invasive strategy with early fibrinolytic therapy in patients with acute STEMI represents a safe and effective alternative to
primary PCI.
REFERENCE(S). Armstrong PW, Gershlick A, Goldstein p, et al. for the STREAM
Investigative Team. Fibrinolysis or primary PCI in ST-segment elevation myocardial
infarction. N Engl J Med 2013;368:1379–1387.
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EVALUATION OF EPIDEMIOLOGY CHANGES IN CARDIOVASCULAR RISK
FACTORS IN ACUTE CORONARY SYNDROME IN THE LAST 10 YEARS
ACCORDING TO ARIAM DATABASE
M.J. Chaparro Sanchez1, J. Bono Muñoz2, R. Gutierrez Rodriguez3, J.A. Arboleda-Sánchez2
1
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OBJECTIVE. observational studies shown important changes in the epidemiology of acute
myocardial infarction, such as changes in the prevalence of the different cardiovascular risk
factors, earlier appearance and decrease in the incidence of acute coronary syndrome with
ST elevation, STEMI. Our objective was to establish whether said change had occurred in
the most prevalent risk factors among patients admitted to spanish ICUS for acute coronary
syndrome.
MATERIALS AND METHODS. A prospective, descriptive study of patients with ACS,
acute coronary syndrome, registered in the Andalusian ARIAM hospital register in the last
11 years. Variables: demographics, percentages of different risk factors, arterial hypertension, diabetes mellitus, smoking, dyslipidemia and morbid obesity. Typical median
deviation. Qualitative variables analyzed with 92, and continuous variables with T student.
Significance at P \ 0.005.

Á. Algaba Calderón1, S. Naz2, E. González González1, C. Muñoz de Cabo1,
G. Heras La Calle1, J. Gallafrı́o2, M.C. Martı́n Delgado1, J.Á. Lorente Balanza3,
R. Teijeiro Mestre1, A. Garcı́a Fernández2, C. Barbas2, N. Nin Vaeza1
1

Hospital Universitario de Torrejón, Madrid, Spain, 2CEMBIO, Universidad CEU San
Pablo, Madrid, Spain, 3Hospital Universitario de Getafe, Madrid, Spain
INTRODUCTION. Myocardial ischemia is diagnosed through a combination of history,
electrocardiographic changes and troponin levels. Patients suffering an acute coronary
syndrome (ACS) are categorized as ST-elevated (STEMI) or non ST-elevated myocardial
infarction (NSTEMI), with different clinical implications and treatment. However, there is a
group of patients with normal results for which therapeutic decision is still difficult. Metabolomic fingerprint can help to find out molecular differences between STEMI and
NSTEMI patients.
OBJECTIVES. Search for new diagnostic biomarkers of ACS to differentiate patients with
STEMI and NSTEMI; and analyze changes in the metabolomic profile before and after
coronary angiography using capillary electrophoresis-time of flight-mass spectrometry (CE–
TOF–MS).
METHODS. Prospective observational study in which serum samples from patients who
were admitted to a secondary hospital with STEMI (n = 16) and NSTEMI (n = 16) were
studied by CE–TOF–MS. Samples were taken in three times: upon admission to the hospital,
after opening the vessel responsible for the ACS (primary percutaneous coronary intervention in STEMI group and early catheterization usually within 24 h of admission for
NSTEMI group) and the day after catheterization.
Multivariate statistical analysis: Non supervised principal components analysis (PCA) and
supervised partial least squares regression-discriminant analysis (PLS-DA) were performed
to find metabolic differences between the study groups.
RESULTS. The study revealed metabolic differences between the two groups, with a huge
contrast at the time of arrival to hospital, and within the same group before and after
revascularization. STEMI group, compared with NSTEMI, showed an increase in amino
acids, carnitines and peptides. These changes were still present after coronary revascularization. Acetylornithine was only found in the STEMI group at the time of admission.
CONCLUSIONS. This study demonstrates that metabolomic fingerprint study conducted
by CE-TOF–MS can help us in differentiating STEMI and NSTEMI patients, both at the
time of arrival to the hospital and after treatment of coronary lesions. These findings may be
useful in making therapeutic decisions.
REFERENCE(S). 1. Sabatine MS, Liu E, Morrow DA, Heller E, McCarroll R, Wiegand R,
Berriz GF, Roth FP, Gerszten RE. Metabolomic identification of novel biomarkers of
myocardial ischemia. Circulation. 2005;112:3868–75. 2. Vallejo M, Garcı́a A, Tuñón J,
Garcı́a-Martı́nez D, Angulo S, Martin-Ventura JL, Blanco-Colio LM, Almeida P, Egido J,
Barbas C. Plasma fingerprinting with GC–MS in acute coronary syndrome. Anal Bioanal
Chem. 2009;394:1517–24. 3. Shah SH, Kraus WE, Newgard CB. Metabolomic profiling for
the identification of novel biomarkers and mechanisms related to common cardiovascular
diseases: form and function. Circulation. 2012;126:1110–20.
GRANT ACKNOWLEDGMENT. FIS PI11/02791, PI12/0898, PI12/02451, CA11/00260,
ITN European Network ITN (7th FP 264864).
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POST CARDIAC SURGERY STATINS RELATED MORBIDITY
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INTRODUCTION. The notion of favorable outcome related to continuation of statins in
the perioperative cardiac surgery settings had gained wide approbation,1 but the complications related to statins therapy in this period remains a major concern.
OBJECTIVES. To study whether perioperative treatment with statins could be associated
with increased post-operative complications in terms of increased liver enzymes, and
rhabdomyolysis with possible associated acute kidney injury (AKI).
METHODS. Retrospective, observational study with purposive sampling where we analyzed morbidity after cardiac surgery as well as outcome related to statins therapy in 202
consecutive patients over a period of 1 year. We collected perioperative individual data
including age, gender, race, Euro score, cardiopulmonary bypass time (CPB), aortic cross
clamp time (ACC), length of ventilation, length of stay in intensive care unit (ICU), and
association of elevation of liver enzymes, rhabdomyolysis, AKI, post-operative atrial
fibrillation (POAF), nosocomial infections and post-operative cardiac enzymes. Patients
were divided into two groups; group I was statins users and group II was non users. The
groups were compared by t test, or Mann–Whitney U test, as appropriate for interval
variables and Chi square tests were used for categorical variables. Data was expressed as
mean ± SD or proportions/percentages for interval and categorical variables respectively.
P \ = 0.05 (two tailed) was considered the statistical significant level.
RESULTS. Both groups were matched regarding the age, gender, body mass index, Euro
score, preoperative liver enzymes, creatinine, and creatine kinase. Statins group did not
show significant elevation in liver enzymes, nosocomial infections or higher association of
AKI. The incidence of rhabdomyolysis and POAF were significantly lower in the statins
group (p = 0.025 and 0.02 respectively). In addition initial cardiac troponin and CK-MB
were significantly lower in the statins group (p = 0.01 and 0.04 respectively). Statins treated
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group had significant lower lengths of ventilation, stay in ICU and hospital (p = 0.002,
00.05 and 0.001 respectively).
CONCLUSIONS. Therapy with statins before cardiac surgeries is not associated with high
incidence of adverse events; moreover statins treated group had favorable outcome
regarding the POAF events, and lengths of stay in ICU as well as hospital.
REFERENCE(S). 1. Liakopoulos OJ, Kuhn EW, Slottosch I, Wassmer G& Wahlers T.
Preoperative statins therapy for patients undergoing cardiac surgery. Cochrane Database
Syst, 2012. Rev, 4. GRANT ACKNOWLEDGMENT. I am highly indebted to all members
of the department of Cardiothoracic surgery department, as well as medical research center,
Hamad Medical Corporation.
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DEVELOPMENTAL STUDY OF DYSLIPIDEMIA AND MORBID OBESITY
ACCORDING TO GENDER IN ACUTE CORONARY SYNDROME WITH AND
WITHOUT ST ELEVATION IN OUR ICUS
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OBJECTIVES. The risk factors which cause different cardiovascular illnesses in our day
and age are widely accepted. Despite this epidemiological studies show that we are not
managing to halt said factors and implement an appropriate health policy. Our objective was
to analyze the increase in given cardiovascular risk factors in our medium.
MATERIALS AND METHODS. Prospective, observational study of the patients included
in the ARIAM register of Anadalusian hospitals for acute coronary syndrome between
2002–2012. Variables: demographic(sex and age), acute coronary syndrome with and
without ST elevation, percentages of various risk factors, arterial hypertension, diabetes
mellitus, smoking, dyslipidemia, and morbid obesity. Typical median deviation. Qualitative
variables analyzed with X2 and continuous variables with T student. Significance at
P \ 0.05.
RESULTS. A total of 41,260 patients were studied. Mean age 65. Men 76 %. Acute
coronary syndrome with ST elevation 57 %, and without ST elevation 42.4 %. We
found that between 2002 and 2012 the three risk factors most subject to change were
smoking, dyslipidemia and morbid obesity 8.6 vs 26 %, dyslipidemia 34 vs 44 %. In
men P \ 0.005 obesity 6.1 vs 22.1 %, dyslipidemia 35 vs 44.6 %, significant differences among groups. P \ 0.001. In light of the results, we found that though the
increase in obesity was greater in women, the progressive increase in obesity was
paralleled in both sexes.
CONCLUSIONS. This study suggests there have been important changes in the prevalence
of certain cardiovascular risk factors, with an increase in obesity, dyslipidemia, especially
among women. Strategies are needed to prevent obesity in the general population, especially
in the south of Spain, where recent studies suggest that obesity is higher than the figures in
out study population; 37 % in the south of Spain and 22 % in the rest of Spain.
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INTRODUCTION. Patients awaiting heart transplant might deteriorate increasing the risk
of postoperative mortality. Extracorporeal membrane oxygenation (ECMO) may have the
potential to significantly improve the clinical condition in these critically ill patients.
Outcomes of the first 8 patients to receive this device as a bridge to heart transplantation are
presented.
OBJECTIVES. To describe the results and complications of ECMO therapy as a bridge
to heart transplant in a Tertiary University Hospital covering a population of 1,500,000
people.
METHODS. A multidisciplinary heart team composed of cardiologist, cardiac surgeon,
anesthesiologist and an intensive care medicine doctor evaluated the patients and set the
indication for AV ECMO. Patients were admitted to the Intensive Care Unit. Demographic
and clinical data were recorded in a database. Statistical analysis was performed using SPSS
20 software (SPSS Inc, Chicago, IL). Standard deviation and means were calculated.
RESULTS.From 2010 through April 2014 eight patients (six men, two women) were
supported with ECMO. They were a mean age of 51 ± 13 years (20–63), had a mean left
ventricular ejection fraction of 30 %, and a mean lactate level of 2 mEq/L. Five patients
(62.5 %) were INTERMACS level 1 and 3 patients (32.5 %) were INTERMACS level 2 at
the time of ECMO implantation. The etiology varied: 3 were ischemic and the other 5
dilated of idiopathic origin. Two of them were on mechanical ventilation before ECMO
insertion. The CentriMag Blood Pumping System (Levitronix LLC, Waltham, MA) was
inserted in seven cases and the Maquet Cardiohelp (Maquet Cardiopulmonary AG, Hirrlingen, Germany) in one. In seven cases arterio-venous femoral cannulation was selected; in
the other, subclavian artery-femoral vein were cannulated. Average duration of ECMO
support was 11 ± 13 days (1–35) before heart transplant. In three patients ECMO was
maintained after transplantation for an average of 3 days (2.2 and 5 days respectively). Two
patients required treatment with V.A.C. (Vacuum Assisted Closure) therapy after
weaning, due to wound dehiscence in the cannulation site. In two cases the oxygenator
membrane had to be replaced after 20 days for worsening oxygenation. Overall, 6 patients
(75 %) survived after being successfully transplanted and weaned off ECMO; the other two
died awaiting transplantation, one due to hemorrhagic shock and the other due to septic
shock after 23 days on ECMO.
CONCLUSIONS. AV ECMO was easy to insert, it provided adecuate cardiovascular
support, functioned without mechanical error, and successfully bridged patients to heart
transplant. It significantly reduced expected mortality in these critically ill patients. In
patients awaiting heart transplant with clinical deterioration or shock, ECMO support
improves patients condition before urgent transplantation. Adherence to protocols in order
to reduce complications is mandatory.
REFERENCE(S).
GRANT ACKNOWLEDGMENT.
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COHORT STUDY AFTER RESCUE PERCUTANEOUS CORONARY
INTERVENTION
M.-V. de la Torre-Prados1, C. Trujillano-Fernández1, J. Perez-Vacas1, A. Puerto-Morlán1, E.
Camara-Sola1, T. Tsvetanova-Spasova1, P. Nuevo-Ortega1, A. Garcı́a-Alcántara1
1
Hospital Universitario Virgen de la Victoria/IBIMA Institute, Intensive Care Medicine,
Málaga, Spain
INTRODUCTION. The major goal of therapy in patients presenting with ST-segment
elevation myocardial infarction (STEMI) is early and complete reperfusion of the infarctrelated artery to salvage myocardium and to improve clinical outcome.
OBJECTIVES. To relate clinical profile and quality parameters with mortality at 28 days,
in patients with ST-elevation myocardial infarction (STEMI), treated with fibrinolysis and
rescue percutaneous coronary intervention (PCI).
METHODS. Between January 1998 and May 2013, we analyzed prospectively clinical and
healthcare variables in 448 patients admitted to coronary care unit for STEMI. They were
treated with fibrinolysis and if there was non coronary reperfusion criteria, with persistent
chest pain, ST segment elevation above 50 % or non reperfusion arrhythmias, the patients
subsequently underwent rescue PCI. Descriptive and comparative statistical analysis was
performed using the statistical software packages SPSS version 15.0 (SPSS Inc., Chicago,
IL, USA)
RESULTS. Mortality at 28 days was 8.3 % (n = 36), being significantly higher in the older
age group (68 ± 11 vs. 58 ± 10.7, p = 0.000), more coronary arteries affected (1.43 vs.
1.81, p = 0.01), more myocardial damage or peak CK (3179 vs. 4260, p = 0.04), lower left
ventricle ejection fraction (LVEF) (47 vs. 30 %, p = 0.000), greater percentage heart failure
(HF) (33 vs. 2 %, p = 0.000) and TIMI \ 3 after rescue PCI (17 vs. 7 %, p = 0.01). The
logistic regression analysis showed that mortality was associated with a sensitivity of 99 %
and a specificity of 53 % with more age (OR 5, 95 % CI 1.8 to14, p = 0.001), presence of
HF (OR 8.3, 95 % CI 3 to 24, p = 0.000), LVEF \ 30 % (OR 13, 95 % CI 4.4 to 39
p = 0.0000) and delay from onset of symptoms to health system arrival, more than 120 min,
(OR 2.5 95 % CI 0.9-6.5, p = 0.07).
CONCLUSIONS. In this review of our series of patients with STEMI and rescue PCI, the
higher mortality is associated with coronary artery disease severity and delay to call the
health system, both result in a greater degree of myocardial damage and cardiac dysfunction
REFERENCE. Bogaty P et al. Routine invasive management after fibrinolysis in patients
with ST-elevation myocardial infarction: a systematic review of randomized clinical trials.
BMC Cardiovascular Disorders 2011, 11: 34-49.
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GENDER INFLUENCE IN MORTALITY OF PATIENTS UNDERGOING
CARDIAC SURGERY
S. Silvente Fernández1, M.R. Mañas Vera1, L. Olivencia Peña1, A. Reina Toral1,
E. Aguayo De Hoyos1
1
Virgen de las Nieves Hospital, Intensive Care Unit, Granada, Spain
INTRODUCTION. Female gender is considered a risk factor for mortality in patients
undergoing cardiac surgery and is one of the features included for calculating risk scores.
OBJECTIVE. The studýs objective was to evaluate the influence of female gender in
hospital mortality in patients undergoing cardiac surgery.
METHODS. Data from 2390 patients undergoing cardiac surgery between June 2008 and
December 2013 were prospectively collected from ARIAM registry (Andalusian cardiac
surgery registry). Two groups were divided by gender and differences were analyzed by
type of surgery: CABG, valvular, mixed, aortic and others. Classical cardiovascular risk
factors and more prevalent items in specific in cardiac surgery or general predictive risk
models (EuroSCORE, Parsonnet and SAPS 3) were also evaluated. We used the R statistical
package version 3. Results were expressed in frequency and percentage, or mean values, and
p value \ 0.05 and odds ratio (OR) value whose confidence interval (CI) did not include
unity were considered statistically significant.
RESULTS. About 57 % of the population studied was female (946 patients) with a mean
age higher than males (65.18 vs 61.92, p \ 0.001). Risk factors distribution: prior cardiac
surgery and kidney disease were more prevalent in women group (p \ 0.001) while cardiovascular risk factors mean value was higher in men (p \ 0.001). Risk scores values were
lower in men group except for logistic SAPS 3 (p \ 0.001): additive EuroSCORE (6.95 vs
5.46), log. EuroSCORE (10.02 vs 7.77), additive Parsonnet (23.16 vs 14.49), log. Parsonnet
(8.28 vs 3.92), additive SAPS 3 (39.96 vs 38.23), log. SAPS 3 (9.91 vs 9.15, p = ns). The
crude mortality was analyzed by diagnostic groups: risk of death for men was lower in
CABG (OR: 0.16, 95 % CI 0.06-0.45) and valvular (OR: 0.57, 95 % CI: 0.38-0.85) groups,
so male global mortality rate was lower (OR: 0.59, 95 % CI 0.42-0.82). Our death risk
model included the same variables as EuroSCORE and Parsonnet predictive models. Gender
was not an independent predictor of in-hospital mortality (p = 0.144) but age (p = 0.000),
NYHA class (p = 0.000), prior kidney function (p = 0.000), previous cardiac surgery
(p = 0.001), active endocarditis (p = 0.005) and surgical priority (p = 0.001) were.
CONCLUSIONS. In our population, the risk-adjusted in-hospital mortality provides no
great differences between genders. Female condition does not behave like a risk factor in
this series.
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INFECTION PREVENTION WITH SELECTIVE DIGESTIVE TRACT
DECONTAMINATION (SDD) IN PATIENTS WITH A VENTRICULAR ASSIST
DEVICE (VAD)
S.R. Martı́n Amador1, R.L. Jorge Luis1, C.G. Juan Antonio1, S.G. Miguel1
1

H U Clı́nico San Carlos, Cardiovascular ICU, Madrid, Spain
INTRODUCTION. Patients requiring a VAD and mechanical ventilation (MV) are a subset
of critically ill at high risk for nosocomial infection with rates above 50 % having been
reported. SDD has proven to prevent infection in general populations of intubated patients.
We reviewed our series of cases with VAD receiving infection prevention with SDD.
METHODS. Records of intubated patients with VAD (Centrimag, LevitronixTM) and MV,
receiving SDD (oropharyngeal paste: 2 % colistin, tobramycin, and nystatin and 4 %
vancomycin and oral suspension: colistin, tobramycin and nystatin) were reviewed.
Infections were expressed as incidence density per 1000 days of VAD and SDD. Patients
were followed for 30 days after end of SDD. Continuous variables are presented as
mean ± SD or median (interquartile range (IQR) as appropriate.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
RESULTS. Ten male patients were identified (April 2011 to January 2014), with a mean
age of 55.8 ± 8.3 years, APACHE II score of 19 ± 5.9 and SOFA score of 8 ± 2.7. One
patient died during placement of VAD and one was weaned from MV within 24 h. Indications for VAD were cardiogenic shock due to acute myocardial infarction in 8 and after
cardiopulmonary bypass in 2 patients. Coronary angioplasty was performed in 7 and all had
intra-aortic balloon counterpulsation. VAD was bi-ventricular in 5 patients, left in 4, and
right in 1.
Median duration of ICU-stay was 15 (6.75; 32.25), MV with SDD 12 (1.75; 27.1), and VAD
8 (3.75; 11.3) days for a total of 224, 182, and 97 days, respectively.
During VAD 1 patient developed an exogenous infection, Enterococcus faecium on bacteremia on day 5 of VAD (10.3 per 1000 days) and MV-SDD (5.5 per 1000 days). Another
patient presented multi-focal sepsis (carbapenem-resistant K. pneumoniae on catheter tip,
pleural fluid, and urine) 40 days after decanulation. Three patients died (septic shock,
haemorrhagic shock, sudden death).
CONCLUSIONS. The main limitation our data is being derived from a small sample size.
Our results, showing low incidence of infection during VAD, suggest that SDD provides
protection against infection during a high risk situation, as is the presence of VAD. Larger
series and follow-up are required to confirm our findings.
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MANAGEMENT AND EARLY OUTCOME IN PATIENTS WITH ACUTE TYPE
A AORTIC DISSECTION PRESENTING WITH CEREBROVASCULAR
COMPLICATIONS
H. Murayama1, H. Kito1, S. Asano1, M. Oba1, M. Hirose1, M. Kabasawa1
1

Chiba Prefectural Cardiovascular Center, Chiba, Japan
INTRODUCTION. Type A acute aortic dissection (Type A-AAD) is a critical condition
requiring an emergent surgery. However, in the patients presenting with cerebrovascular
complications, cardiovascular surgery remains controversial because of progression risk of
neurological deficit and lack of prospective controlled study. It is still difficult to determine
to operate or not in the treatment of these high risk patients.
OBJECTIVES. The study aim is to examine perioperative factors affecting early outcomes
and to determine the indication for surgery in patients presenting with type A-AAD with
cerebrovascular complications (CVCs) in a tertiary care hospital.
METHODS. A retrospective observational study of consecutive patients presented with
type A-AAD who admitted to ICU between April 2008 and March 2014.
RESULTS. A total of 81 patients (mean age 68 years, range34 -89 years, 44 males and 37
females) were included. The incidence rate of CVCs were 19.8 % in our series. Types of
CVCs included cerebral infarction in all patients. Surgical management was selected more
often in patients without CVCs than in those with CVCs (75 % vs 69 %). The overall
hospital mortality was 6.2 % without CVCs and 56.3 % with CVCs (p \ 0.01). In the
patients presenting with CVCs, mortality varied between the treatment of choice (36 % in
surgical group vs 83 % in medical group). In the surgical groups, all the patients who
survived operation showed no significant neurological exacerbation. Patients who survived
operation presented with relatively small lesion (mean infarct size 10 mm, range 5-15 mm),
and neurological status at discharge was mostly favorable with mean modified Rankin Scale
of 2.5 (range 1-4). On logistic regression analysis, there was a tendency that surgery was
protective against mortality in the patients with CVCs (odds ratio 0.11: surgical vs medical
P = 0.08).
CONCLUSIONS. In the treatment of type A-AAD patients, CVCs adversely affects the
early survival of the patients(odds ratio 9.1). In this observational study, the patients who
selected to undergo surgery demonstrated improved survival and favorable neurological
status.
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PROGNOSTIC VALUE OF RED CELL DISTRIBUTION WIDTH (RDW) IN
PATIENTS UNDERGOING MAJOR NON-CARDIAC SURGERY
G.Y.N. Cheung1, H.P. Shum2, K.C. Chan2, O.C.Y. Chan3, C.N. Tang3, W.W. Yan2
1

Pamela Youde Nethersole Eastern Hospital, Department of Anaesthesia, Hong Kong, Hong
Kong, China, 2Pamela Youde Nethersole Eastern Hospital, Department of Intensive Care,
Hong Kong, Hong Kong, China, 3Pamela Youde Nethersole Eastern Hospital, Department
of Surgery, Hong Kong, Hong Kong, China
INTRODUCTION. Prognostication of surgical morbidity and mortality is an important
quality assurance tool. Red cell distribution width (RDW), which quantifies heterogeneity in
the size of circulating erythrocytes, is a readily available parameter from automated complete blood count. It has been shown to be associated with mortality in cardiac surgical
patients or those critically ill.
OBJECTIVES. This study investigates the association of RDW with the 30-day mortality
for patients who undergo major or ultra-major non-cardiac surgery in a regional hospital in
Hong Kong.
METHODS. Data submitted for Surgical Outcomes Monitoring and Improvement Program
(SOMIP) between July 2012 and May 2013 was retrieved. The pre-operative RDW values
were collected. Since RDW is strongly influenced by low hemoglobin (Hb) level, only those
with pre-op Hb level [=10 g/dL were included. Univariate and multivariate analyses were
performed to identify factors associated with 30-day mortality.
RESULTS. 1,598 patients enrolled. 200 patients with pre-op Hb \ 10 g/dL was excluded
(n = 1398). The mean age was 63.7 ± 15.7. 443 patients (31.7 %) underwent ultra-major
surgery. The overall 30-day mortality was 11.4 %. The mean RDW of the 30-day survivors
was 13.6 ± 1.6 and that of non-survivors was 14.2 ± 2.1 (p \ 0.001, t test) Other factors
that were significantly different (p \ 0.05) included: age, pre-op pulse rate, use of antihypertensives, diabetic drugs, steroid or immunosuppressant, pre-operative sodium, urea,
creatinine, albumin, Hb and international normalized ratio (INR). The area under receiver
operating characteristic (ROC) curve for RDW in determining 30-day mortality was 0.6. A
cut-off of 13.35 % gave the best discrimination power (sensitivity = 0.625, specificity = 0.557). Logistic regression revealed pre-op RDW [ 13.35 % (p = 0.025, OR 1.52),
albumin level (p \ 0.001, OR 0.909), INR (p = 0.008, OR 4.49), pre-op pulse rate
(p = 0.006, OR 1.02) and use of anti-hypertensives (p = 0.001, OR 1.82) were independent
factors associated with 30-day mortality (C index 0.705, Hosmer–Lemeshow test p-value
0.412).
CONCLUSIONS. Our study demonstrates that pre-operative RDW could be a readily
available predictor of 30-day mortality in patients who undergo major or ultra-major non-

cardiac surgery. Inclusion of RDW in surgical risk assessment and prognostication model
warrants further investigation.
REFERENCE(S). 1. Balta, S., et al. (2013). ‘‘Red cell distribution width is a predictor of
mortality in patients undergoing coronary artery bypass surgery.’’ Eur J Cardiothorac Surg
44(2): 396-397. 2. Warwick, R., et al. (2013). ‘‘Red cell distribution width and coronary
artery bypass surgery.’’ Eur J Cardiothorac Surg 43(6): 1165-1169. 3. Massad, M. G. and K.
Abdelhady (2012). ‘‘Red blood cell distribution width as a biomarker for need for coronary
artery bypass graft surgery and its clinical outcome.’’ Cardiology 123(3): 133-134.
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CO2 GAP AS A PREDICTOR OF MORTALITY IN THE ICU
T.T. Maskoen1, I. Wiraatmaja1, E. Oktaliansah1
1

Faculty of Medicine Universitas Padjadjaran - Dr. Hasan Sadikin Hospital, Anesthesiology
and Intensive Therapy, Bandung, Indonesia
INTRODUCTION. Sepsis is the most common condition that cause the increase mortality
and morbidity in ICU patients. Approximately 400.000-500.000 patients a year die caused
by sepsis.1-3
APACHE II score still using as ICU predictor of mortality in developing country likes
Indonesia, but sometimes it is also difficult to realize, because of low cost of budget, so we
try to find what kind of single parameter which can be used as a predictor of mortality in
ICU patients. Several studies showed that P(v-a)CO2 or CO2 gap and cardiac index have
good correlation in severe sepsis patients.11-13 In other study show that CO2 gap can be
used as a marker of blood flow adequacy to deliver CO2 from peripheral tissue to the lung.19
OBJECTIVES. To investigate the power of CO2 gap as a predictor of mortality in the ICU
of Dr. Hasan Sadikin Hospital.
METHODS. An analytic cohort study has been done in 50 severe sepsis patients in ICU Dr.
Hasan Sadikin Hospital to investigate the power P(v-a)CO2 as predictor mortality. The data
were collected and were analyzed using Univariable Analysis (to measure sensitivity,
specificity, Predictive Value and Likelihood Ratio) and Bivariable Analysis using Hosmer
and Lameshow for goodness of fit. ROC was analyze and the comparison of two independent variable were done using Hanley and Mc Neil method.
RESULTS. In this study we found that the sensitivity and specificity of P(v-a)CO2 or CO2
gap are 94,7 % and 90,3 %. Sensitivity and specificity of APACHE II in this study are
89,5 % and 96,8 %. Also found that Positive and Negative Predicted Value in this study are
85,7 % and 96,5 %. Positive and Negative Value for APACHE Score are 94,4 % and
93,7 %. Positive and Negative Likelihood ratio in this study for CO2 gap are 9,76 and 0,05
and for APACHE II Score are 27,96 and 0,108. ROC in this study are wide with Area Under
Curve is 0,925.
CONCLUSIONS. From the result we can concluded the CO2 gap can be used as predictor
mortality which has high prognostic value in the ICU
REFERENCE(S). 1. Donald JM, Galley HF, Webster NR. Oxidative stress and gen
expression in sepsis. BJA. 2003;221-32 2. Cepinkas G, Wilson JX. Inflammatory response
in microvascular endothelium in sepsis: Role of oxidants. J Clin Biochem and Nutr.
2008;42:175-84 3. Riedemann NC, Guo RF, Ward PA. The enigma of sepsis. J Clin
Investigation. 2003; 112:460-7 4. Brandi LS, Giunta F, Pieri M, Sironi AM, Mazzanti T.
Venous-arterial PCO2 and pH gradients in acute ill post-surgical patients. Minerva Anesth.
1995 September; 61(9):345-350 5. Groeneveld AB, Vermeij CG, Thijs LG. Arterial and
mixed venous blood acid–base balance during hypoperfusion with incremental positive endexpiratory pressure in the pig. Anesth Analg. 1991 Nov;73(5):576-82 6. Durkin R, Gregits
MA, Reed JF 3rd, Fritzgibbons J, The relationship between the arteriovenous carbon dioxide
gradient and cardiac index. J Crit Care. 1993 Dec;8(4):217-21
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DIC SCORING AT ADMISSION IS A USEFUL TOOL TO PREDICT OUTCOME IN
SEVERE SEPSIS AND SEPTIC SHOCK PATIENTS
M.F. Azfar1, M.F. Khan1, S.M. Khurshid1
1

King Khalid University Hospital, King Saud University, Critical Care, Riyadh, Saudi
Arabia
INTRODUCTION. Disseminated Intravascular coagulation (DIC) is commonly seen in
patients with severe sepsis and septic shock and is associated with an increased rate of
mortality. In 2001 the DIC subcommittee of the International Society of Thrombosis and
Haemostasis (ISTH)1 developed a DIC score based on laboratory assays which include
Platelets, fibrin -related markers (d-Dimer),prothrombin time, and fibrinogen level mainly to
establish with overt DIC and without overt DIC.However DIC Scoring at admission can also
stratify severity of illness as well prediction of mortality in patients with severe sepsis and
septic shock.
OBJECTIVES. To correlate DIC scoring at admission with mortality in patients with
severe sepsis and septic shock in ICU.
STUDY DESIGN. Prospective observational cohort study.
SAMPLE SIZE. 99 cohort of patients with severe sepsis and septic shock.
SETTING. University based tertiary care hospital.
METHODOLOGY. The study was started after approval from hospital ethical committee.
Informed consent were taken. Data were collected on a pre-designed proforma. First blood
sample collected at admission were analyzed for platelets, d-Dimer, Prothombin time and
Fibrinogen level which are components of DIC score. The DIC scoring was based on ISTH
Guidelines 1. We graded the DIC score into three categories i.e.0-2,3-5, and [ 5. Outcome
was measured in terms of ICU mortality.
RESULTS. Logistic Regression applied after creating cutoff of DIC score.
Mortality was 3 times more likely in those cases who had DIC score between 3 to 5
[OR = 1.46, 95 %CI: 1.46 to 6.59] and 5 times more likely in those cases who had DIC
score more than 5 (OR = 5.5; 95 %CI: 1.22 to 24.81] as shown in Table 1.
DIC Score

Survive

Death

P-Value

Odd Ratio

95 % CI of OR

0 to 2

23

26

–

1.00 (Ref)

–

3 to 5

9

28

0.003

3.11

1.46 to 6.59

[5

2

11

0.027

5.5

1.22 to 24.81

[TABLE 1: DIC scoring at admission to predict mort]
Mean DIC score was high in non-survived group as shown in Graph 1.
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[Mean DIC and Outcome]

[ROC Curves for Braden Scale + NEWS]

CONCLUSIONS. DIC scoring in patients with severe sepsis and septic shock at admission
in ICU significantly correlate with outcome.
REFERENCE. 1. Taylor FB, Toh CH, Hoots WK, Wada H, Levi M. Scientific Subcommittee on Disseminated Intravascular Coagulation (DIC) of the International Society on
Thrombosis and Haemostasis(ISTH). Toward definition, clinical and laboratory criteria and
scoring system for disseminated intravascular coagulation. Thromb Haemost.
2001;86:1327-1330.

REFERENCE(S). Cox J. Predictive power of the Braden scale for pressure sore risk in
adult critical care patients: a comprehensive review. J Wound Ostomy Continence Nurs.
2012 Nov-Dec;39(6):613-21. Smith GB et al. The ability of the National Early Warning
Score (NEWS) to discriminate patients at risk of early cardiac arrest, unanticipated
intensive care unit admission, and death. Resuscitation. 2013 Apr;84(4):465-70.
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DOES BRADEN SCALE IMPROVE THE PROGNOSTIC FEATURES OF NEWS IN
CRITICALLY ILL PATIENTS?

DESCRIPTION OF A NEW SCALE FOR ACUTE CORONARY SYNDROME
SCALE BASED ON AGE AND KILLIP CLASS AT ADMISSION

S.O. Amin1, A. Oskuei1, D. Connolly1, D. Kaufman1, M. Hoq1, A. Geeti1

R. Rivera-Fernández1, E. Aguilar-Alonso2, M.D. Arias-Verdu1, J.A. Arboleda-Sánchez1,
A. Garcı́a-Alcantara3, J. Latour-Perez4, R. de la Chica Ruiz-Ruano5, M.P. Fuset-Cabannes6,
J. Cuñat-De la Hoz6, ARIAM-SEMICYUC, ARIAM-ANDALUCIA

1

1

Bridgeport Hospital/Yale University School of Medicine, Bridgeport, United States
INTRODUCTION. Many studies have shown that critical deteriorations in hospitalized
patients are often preceded by signs of instability. Rapid response teams (RRT) along
with scoring systems have been employed to identify patients at risk of deterioration.
One such early warning score is the National Early Warning Score (NEWS), which
uses acute changes in vital signs and other physiological functions to assess risk of
patient deterioration. However, it is not known whether chronic conditions, such as
impaired functional status, may influence that risk of deterioration. The Braden Scale
measures patientś risks for skin alteration, but several of its items also estimate
functional ability.
OBJECTIVES. We hypothesized that adding functional disability, as measured by low
Braden Scale score, would improve the diagnostic characteristics of the NEWS in early
recognition and response to patient deterioration.
METHODS. We retrospectively analyzed 105 patients on the hospital wards who met
criteria for RRT activation. NEWS and Braden Scale scores at the time of RRT
evaluation were collected using the hospital’s electronic medical records. The primary
outcomes were transfer to Intensive Care, in-hospital death or transition to hospice
care. The predictive value of Braden Scale, NEWS and combination of both were
measured and compared using receiver operating characteristic (ROC) curves.
RESULTS. From the 105 patients analyzed, 39 had at least one positive outcome,
while 11 patients had in-hospital death. For any one of the primary outcomes, the
addition of Braden Scale to NEWS, decreased the AU-ROC from 0.783 [Figure 1A]
(95 % CI, 0.691 to 0.874, p \ 0.05) to 0.688 [Figure 2A] (95 % CI, 1.178-1.597,
p \ 0.05), while the PPV increased from 0.45 to 0.77 and the NPV went from 0.85 to
0.69; with an odds ratio (OR) of 1.372. When analyzing in-hospital death outcome,
the addition of Braden Scale to NEWS lowered the AU-ROC from 0.772 [Figure 1B]
(95 % CI, 0.655-0.888, p \ 0.05) to 0.707 [Figure 2B] (95 % CI, 1.086-1.645,
p \ 0.05), OR 1.337.
CONCLUSIONS. In conclusion, the results of our study are consistent with previous
investigations in affirming that NEWS is an independent predictor of patient deterioration at the time of RRT evaluation. Even though with our sample size, the
addition of Braden Scale to NEWS did not improve the diagnostic characteristics of
NEWS, the statistically significant AU-ROC and OR of Braden Scale plus NEWS is
promising and warrants further investigation into the subject matter with a larger
sample size.

Carlos Haya University Hospital, Malaga, Spain, 2Infanta Margarita Hospital, Intensive
Care Unit, Cabra, Spain, 3Virgen de la Victoria University Hospital, Malaga, Spain,
4
University Hospital Elche, Elche, Spain, 5Virgen de las Nieves University Hospital,
Granada, Spain, 6Hospital La Fe, Valencia, Spain
INTRODUCTION. Although acute coronary syndrome patients have a high ICU admission
rate, the general prognostic indexes used in critical care are not been systematically applied
to this pathology.
OBJECTIVES. To describe a new simple prognostic classification for STEMI patients
based on age, Killip scale and acute coronary symdrome type with and without ST elevation
(STEMI and NSTEMI).
METHODS. Prospective cohort observational study used data from ARIAM - Society of
Intensive Care Medicine (Semicyuc) and ARIAM -Andalusia registry. We included all
patients admitted to ICU with acute coronary syndrome with and without ST elevation
(STEMI and NSTEMI) between 2011 and 2012 (ARIAM - Semicyuc registry) and a group
of cases from ARIAM - Andalusia registry between 2002-2012. We analyzed age, sex,
Killip class at admission, GRACE points and mortality. Predictive models were generated
using multivariate logistic regression. ROC curve was used to assess discrimination
capacity. p \ 0.05 significant
RESULTS. 9192 patients, of wich 3808 and 5384 from ARIAM - SEMICYUC and
ARIAM-Andalusia respectively. 4966 (54 %) are STEMI and 4226 (46 %) are NSTEMI.
75.1 % males. Age was 64.89 ± 18.27 years. GRACE score was 142.35 ± 39.97 points.
7160 patients (77.9 %) were Killip 1. ICU mortality was 4.4 % and hospital mortality was
6.4 %.
Dead patients were older (72.88 + 10.37 vs 64.31 + 18.72 years, p \ 0.001). When age was
categorized in intervals according to TIMI scale groups, the mortality was 2.7 %
in \ 65 years, 6.5 % in 65-74 years and12.7 % in [ 75 years (p \ 0.001). Mortality
increased at higher Killip score : 2.7, 10.4, 24.1 and 51.1 % (p \ 0.001). Mortality was
higher in STEMI (7.5 %) with regard to NSTEMI (5.2 %) (p \ 0.001) .
According to logistic Regression, the mortality relates to age (\ 65 years: 0R:1;
65-75 years: OR 1.97 (1.50-2.51); [ 75 years: OR 4.12 (3.22-5.27)), to Killip score (KillipI: OR: 1, Killip-II: OR 3.15 (2.45-4.06), Killip-III: OR 9.77 (7.61-12.54); Killip-IV: OR
33.20 (24.71-44.54)) and to STEMI : OR 1.76 (1.44-2.15).
We have used the Beta coefficients of Logistic Regression to assign scores in table 1.
A 48-year-old patient, Killip-I and NSTEMI has 0 points and mortality probability of 1.1 %;
and with STEMI has 1 point and probability of 1.8 %. Other patient with STEMI, 76 yearsold and Killip 4 has 11 points and dead probability of 69 %.
Discrimination of this model evaluated with ROC area 0.84 (0.82-0.85). The GRACE scale
model has a discrimination coefficient of 0.86 (0.84-0.88).
Points
KILLIP

AGE

Acute coronary syndrome

[ROC Curve for NEWS]

I

0

II

2

III

5

IV

7

\65

0

65-75

1

[75

3

NSTEMI

0

STEMI

1

CONCLUSIONS. We have designed a new scale for acute coronary syndrome patients with
only three variables: age, Killip score and acute coronary syndrome type. This scale can be
an alternative for classifying patients with acute coronary syndrome at admission. This scale
is simple and has good discrimination.
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CORRELATION BETWEEN QRS AXIS ON ADMISSION ECG AND NURSING
AND SEVERITY INDEXES IN ICU PATIENTS
A. Vakalos1, E. Drampala1
1

Xanthi General Hospital, ICU, Xanthi, Greece
INTRODUCTION. Causes of axis deviation include: ventricular hypertrophy, bundle
brunch block, myocardial ischemia or right ventricular load, myocardial infarction, pulmonary embolism. All these clinical situations may impair physiological status and may
have an impact on ICU hospitalization indexes.
OBJECTIVES. The aim of our observation retrospective study was to correlate QRS axis
in ICU patients on admission ECG, with nursing and severity indexes in our both medical
and surgical ICU served in community hospital.
METHODS. From October to December 2013 we looked for QRS axis (degrees) in ECG
automatically analyzed on admission in 48 ICU patients who survived ICU. Mean age
(years) 60.06, mean APACHE II score on admission: 23.28, mean length of ICU stay (LOS,
days): 8.43, mean duration of mechanical ventilation (VD, days): 5.41, Predicted Mortality
(%).Using linear correlation method, we looked for linear slope, correlation coefficient (r),
and coefficient of determination (r2), and by linear regression method using ANOVA test we
looked for p value, according QRS axis and nursing (LOS, VD) and severity (age,
APACHE, Predicted mortality) indexes.
RESULTS.

METHODS. A double blind randomized retrospective study involved 350 ICU patients
after major abdominal operations. Severity of the state was assessed using the APACHE III,
SAPS 3 and SOFA severity scales. In an hour after the end of surgery registration of DCP
was performed. Depending on the level of the DC potential patients were divided into three
groups: 1 - compensated (DCP -15 to -25 mV), 2 - subcompensated (DCP -24 mV to 80 mV), and 3 - decompensated functional state (DCP -14 to positive values). Than the
severity of condition and mortality was tested in each group.
RESULTS. The highest mortality was observed in the decompensated patients (26,6 %),
and the lowest - in the compensated patients (13,0 %), in subcompensated state it was
14,2 %. APACHE III score was 59,0 (53,0-62,0) in group 1; 63,0 (59,0-67,0) in group 2 and
69,0 (61,5-76,0) in group 3. SAPS 3 score was 41,0 (37,0 - 44,0) in group 1; 52,0 (49,0-55,0)
in group 2 and 61,0 (57,0-69,0) in group 3. And SOFA 4,0 (3,0-5,0) in group 1; 6,0 (5,0-7,0)
in group 2 and 9,0 (6,0-12,0) in group 3.
CONCLUSIONS. Probability of the lethal outcome correlates with severity of decompensation in similarly severe patients. The prognostic value of the APACHE III, SAPS 3 and
SOFA may be improved when used in conjunction with direct current potential level.

0846
MAXIMUM HEART RATE WITHIN 24 HOURS OF ADMISSION TO A MIXED
INTENSIVE CARE UNIT IS A PREDICTOR OF INTENSIVE CARE UNIT
MORTALITY
D. Kara1, S.B. Akıncı1, G. Pektaşlı1, U. Aypar1
1

Slope

St. Error r

r2

L. CI

U. CI

p value

Age

-0.124 0.046

APACHE

0.038

0.019

-0.372 0.138 -0.218 -0.030 0.0108
0.286

0.082 -0.000 0.077

Pred Mortality 0.179

0.063

0.394

0.155 0.032

0.306

0.0067

LOS

0.000

0.026

0.001

2.348 -0.054 0.054

0.9919

V.D

-0.005 0.024

-0.033 0.001 -0.538 0.043

0.8232

0.0533

[Results]
CONCLUSIONS. According to our data, there was statistically significant correlation
detected between QRS axis and LOS nor VD. On the other hand, there was statistical
extremely significant, moderate positive linear correlation between QRS axis and Predicted
Mortality, borderline statistical significant, weak positive linear correlation between QRS
axis APACHE II score and statistical significant, moderate negative linear correlation
between QRS axis and Age. Our data suggest that QRS axis in ICU patients on admission
ECG may be used as a severity index.
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EVALUATION OF PNEUMONIA SCORES IN ICU ADMITTED PATIENTS WITH
SEVERE COMMUNITY PNEUMONIA PATIENTS
E. Curiel-Balsera1, E. Trujillo-Garcı́a1, G. Gómez-Gallego1, H. Molina-Dı́az1,
C. Joya-Montosa1, M.C. Martı́nez-González1
1

H. R. U. Carlos Haya, Málaga, Spain
OBJECTIVES. Evaluating calibration and discrimination regarding mortality, in two
specific pneumonia severe illness scores and two illness severity ICU scores in ICU
admitted patients with severe community acquired pneumonia (CAP).
METHODS. Observational, retrospective study of patients with community acquired
pneumonia admitted in ICU from January 2008 to October 2013. Clinical and epidemiological variables were analyzed and APACHE II, SAPS III, CURB-65 and PSI (pneumonia
severity index) were registered with the first 24 h. Quantitative variables are expressed as
mean and standard deviation, while qualitative variables are expressed as ratios and absolute
value. The Mann–Whitneýs test and Fischeŕs exact test were used when necessary; alpha
error was set at 5 %. SMR (standardized mortality ratio) and the Hosmer–Lemeshow test
were calculated to analyze calibration and ROC curve calibration for score discrimination
purposes.
RESULTS. A total number of 111 patients were analysed from January 2008 to October
2013 (63.1 % being males); average APACHE II was 19.8 + 17.7. ICU mortality rate was
29.7 % (33 cases), and hospital was 32.4 % (no = 36 cases). CURB-65 and Pneumonia
Severity Index were calculated upon admission, and both presented good correlation with
mortality rate.
Higher correlation was observed in all these scores in relation of severity (p \ 0.0001).
APACHE II RMS was 0.87, and 0.85 for SAPS III. Picture 3 shows the COR curve for the
four scores used in this study. SAPS III rendered the best correlation (AUC 0.79), and
CURB-65 provided lower discrimination (AUC 0.7). The Hosmer–Lemeshow test showed
good calibration in four predictive scores (p [ 0.05).
CONCLUSIONS. These 4 predictive scores render good calibration, but regarding discrimination, SAPS III score seems better. In our opinion, given the complexities of PSI
calculation and its proven low discrimination, we suggest the use of CURB-65 in our
clinical practice.

Hacettepe University Medical Faculty, Anesthesiology and Reanimation Department,
Ankara, Turkey
INTRODUCTION. Tight control of heart rate (HR) is important to improve outcomes in
Intensive Care Unit (ICU). Previous studies showed tight HR control with beta blockers
(BB) was associated with improved cardioprotective efficacy and survival (1,2). However,
the effects of max HR within 24 h of admission to ICU on mixed population of critically ill
patients have not been investigated yet.
OBJECTIVES. We aimed to investigate effects of max HR within 24 h of ICU admission
on mortality.
METHODS. In this retrospective study the data of 850 patients over 45 years old, who had
been hospitalized in ICU between 01/01/2006-01/31/2010, was analyzed. Patients were
divided into 2 groups, regarding the max HR at admission. Group 1 was constituted from
patients with max HR \ 100 bpm, while group 2 was constituted from patients with max
HR [ 100 bpm. The groups were compared regarding age, sex, previous & in ICU BB use,
hemodynamic parameters (max–min HR, systolic, diastolic, and mean arterial blood pressures, hypotension at admission), admission GCS, use of cardiac, inotrop, vasopressor drugs,
anemia, mechanical ventilation (MV) at admission & during hospitalization, length of
hospitalization (in ICU & total stay), mortality during & after ICU, total mortality (in
ICU + other wards), CHARLSON&APACHE II scores. Normal distribution of data was
tested by Kolmogorov–Smirnov test. Chi square, Mann–Whitney U, and student t tests were
used for univariate analysis. Multivariate binary logistic regression was used to find independent predictors of ICU mortality. p \ 0.05 was considered as statistically significant.
RESULTS. Univariate analysis showed statistical significant differences regarding age, sex,
max HR at admission, previous use of cardiac, inotrop, vasopressor drugs, anemia, MV at
admission& during hospitalization, length of ICU & total hospitalization, total & ICU
mortality, CHARLSON&APACHE II scores in group 2 compared to group 1. In multivariate backward stepwise analysis; on the dependent variable of mortality in ICU, max
HR \ 100 bpm was found to be one of the two statistically independent variables among
age, previous & in ICU BB use, hypotension, CHARLSON&APACHE II variables
(Table 1).
CONCLUSIONS. Our study supports that max HR \ 100 patients is associated with
consequent better outcomes in ICU. Although severity of the patientś diseases has a direct
role predicting mortality, further studies should be conducted to delineate whether controlling max heart rate as a prophylactic general measure in intensive care unit can decrease
mortality.
REFERENCES. 1. Feringa HH, Bax JJ, Boersma E, et al. High-dose beta-blockers and
tight heart rate control reduce myocardial ischemia and troponin T release in vascular
surgery patients. Circulation 2006;114:1344-9 2. Morelli A, Ertmer C, Westphal M, et al.
Effect of heart rate control with esmolol on hemodynamic and clinical outcomes in patients
with septic shock: a randomized clinical trial. JAMA 2013;310:1683-91
B.

S.E

Wald

APACHE II

-.223

0.026

76.234

Sig.
0.000

HR \ 100 (group 1)

-.860

0.436

3.893

0.048

Constant

8.722

1.052

68.770

0.000

[Table 1. Variables in the Equation]
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VALIDATION OF THE GLASGOW-BLATCHFORD SCORE AND THE PREENDOSCOPIC ROCKALL SCORE FOR PREDICTING ACTIVE
GASTROINTESTINAL BLEEDING IN EMERGENCY DEPARTMENT PATIENTS
WITH SUSPECTED UPPER GASTROINTESTINAL BLEEDING
D.W. Lee1, Y.S. Park1
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DIRECT-CURRENT POTENTIAL AND SEVERITY SCORING SYSTEMS IN THE
CRITICALLY ILL
I. Zabolotskikh1, T. Musaeva1, O. Kulinich1
1

Kuban State Medical University, Krasnodar, Russian Federation
INTRODUCTION. Scoring systems for use in intensive care unit (ICU) patients have been
introduced and developed over the last 30 years. They allow an assessment of the severity of
disease and provide an estimate of in-hospital mortality but their predictions are not always
accurate. Registration of direct-current potential (DCP) in forehead-palm lead allow to
identify three different functional state of the body. Therefore, it is important to compare
mortality in similarly groups of patients with different levels of DCP.
OBJECTIVES. To evaluate the prognostic value of the direct current potential when used
in conjunction with the severity scoring systems.

1

Yonsei University College of Medicine, Emergency Medicine, Seoul, Republic of Korea
INTRODUCTION. The Glasgow-Blatchford score1 and the pre-endoscopic Rockall score2
are clinical decision rules to determine the need for intervention or death, and identify lowrisk patients in patients with gastrointestinal hemorrhage. However, no studies have tested
whether the Glasgow-Blatchford score and the pre-endoscopic Rockall score can identify
patients with active bleeding.
OBJECTIVES. The aim of this study was validate the Glasgow-Blatchford score and the
pre-endoscopic Rockall score to assess their ability to predict the presence of active bleeding
in emergency department patients with suspected upper gastrointestinal bleeding.
METHODS. We reviewed and extracted data from electronic medical record on patients
presenting with a suspicion of acute upper gastrointestinal bleeding at our emergency from
January 1, 2012 to December 31, 2012. For each patient we calculated the Glasgow-Blatchford
score and the pre-endoscopic Rockall score. Discriminative ability of the scoring systems for
predicting outcomes was evaluated by receiver operator characteristic (ROC) curve analysis.
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Primary outcome was the presence of active bleeding. Secondary outcome was the need for
clinical intervention: blood transfusion and/or endoscopic/radiological intervention.
RESULTS. We identified 636 patients with upper gastrointestinal bleeding. There were
118(18.6 %) patients with active bleeding and 520(81.8 %) patients with the need for
intervention. The ROC curve analysis showed the poor discriminative ability of the Glasgow-Blatchford score and the pre-endoscopic Rockall score for determining the presence of
active bleeding (area under the curve (AUC) = 0.546, 95 % confidence interval (CI) 0.4900.602 vs. 0.576, 95 % CI 0.523-0.630, p = 0.34). The sensitivity and the specificity of two
scoring systems were suboptimal. However, the Glasgow-Blatchford score outperformed the
pre-endoscopic Rockall score in predicting the need for clinical intervention (AUC = 0.867,
95 % CI 0.831-0.903 vs. 0.698, 95 % CI 0.643-0.754; p \ 0.001).
CONCLUSIONS. The Glasgow-Blatchford score was superior in predicting the need for
intervention in emergency department patients with suspected gastrointestinal hemorrhage.
However, these clinical decision rules may be insufficient to predict the presence of active
bleeding.
REFERENCE(S). 1. Blatchford O, Murray WR, Blatchford M. A risk score to predict need
for treatment for upper-gastrointestinal haemorrhage. Lancet 2000;356:1318-21. 2. Rockall
TA, Logan RF, Devlin HB, Northfield TN. Risk assessment after acute upper gastrointestinal haemorrhage. Gut 1996;38: 316-21.
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A COMPARISON OF APACHE II, SAPS II AND SOFA SCORES TO PREDICT
28-DAY MORTALITY IN A NEW DELHI ICU
R. Pande1, M. Pandey2, M.S. Khan2, R. Agarwala2
1

BLK Superspeciality Hospital, Critical Care & Emergency Medicine, New Delhi, India,
Lady Harding Medical College, Anesthesiology & Critical Care, New Delhi, India
INTRODUCTION. Limited data is available regarding the assessment of severity of illness
scores in Indian patients.
OBJECTIVE. To compare the ability of APACHE II, SAPS II, SOFA scores to predict
28-day mortality.
METHODS. This prospective study was conducted in adult ICU patients with expected
LOS [ 48 h and included medical and surgical patients (n = 85). Patients with burns, ACS,
terminal cancer, DNR orders were excluded. All patients were evaluated using APACHE II,
SAPS II, SOFA scores at 24 & 48 h of admission. Primary outcome measure was 28-day
mortality. The demographic data, mortality, ICU LOS and hospital LOS data was collected
for analysis. All statistical tests were 2 sided (p \ 0.05 significant). The accuracy of outcome prediction was compared by calibration (SMR) and discrimination (ROC) with 95 %
CI.
RESULTS. The mean age was 39.14 ± 17.27 years with 40 % 28-day mortality (n = 34).
Non-survivors were medical patients (61.76 % versus 38.24 %), older (44.44 ± 19.56
versus 35.61 ± 14.73) and male (41.18 % vs 35.29 %, p \ 0.05). The hospital LOS
(13.76 ± 8.70 versus 8.08 ± 4.24 days), duration of mechanical ventilation
(182.49 ± 192.75 versus 105.58 ± 177.33 h) were significantly higher in non-survivors.
The APACHE II24, SOFA24 and SAPS II24 scores were higher in non-survivors
(17.88 ± 9.43 versus 112 ± 6.0; 6.76 ± 2.60 versus 5.16 ± 3.05; 36.56 ± 11.66 versus
28.78 ± 9.68). All models were found to under predict mortality. APACHE II24 prediction
was better than SAPS II24 (SMR 1.09 versus 1.32). At 48 h the calibration of SAPS II
improved (SMR changed from 1.32 to 1.26). APACHE II had the largest AUC at 24 and
48 h (0.785 & 0.93) when compared to SAPS II (0.718 & 0.871) and SOFA (0.687 &
0.871). Discrimination of all scores improved from 24 h to 48 h of ICU admission.
CONCLUSION. APACHE II was the best scoring system for outcome prediction in
patients at 24 and 48 h.
REFERENCE(S). 1. Aggarwal AN, Sarkar P, Gupta D, Jindal SK. Performance of standard
severity scores for outcome prediction in patients admitted to a respiratory intensive care
unit in North india. Respirology 2006;2:196-204. 2. Tempe A, Wadhwa L, Gupta S, Bansal
S, Satyanarayana L. Prediction of mortality and morbidity by simplified acute physiology
score II in obstetric intensive care unit admissions. Ind J Med Sciences. 2007;67:179-185. 3.
Vosylius S, Sipylaite J, Ivaskevicius L: Sequential organ failure assessment score as the
determinant of outcome for patients with severe sepsis. Croat Med J 2004;45:715-720.
2
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RELATIONSHIP BETWEEN PROGNOSIS AND FLUID OVERLOAD MEASURED
BY BIOIMPEDANCE, DURING THE STAY IN CRITICAL CARE
C. Fritz1, A. Follin1, C. Medrano1, D. Safran1, R. Pirracchio1
1

Hopital Europen Georges Pompidou, Department of Anesthesiology and Critical Care
Med, Paris, France
INTRODUCTION. The management of critically ill patients is responsible of significant
early changes in sodium and water balance. Several studies have found a correlation
between fluid overload and morbidity in intensive care (1). There are few reliable methods
to assess hydration and water distribution in the different compartments of the body. The
multifrequency bioelectrical impedance spectroscopy (BIS) is a noninvasive technique that
measures the impedance of the body (2).
OBJECTIVES. The goal of our study is to evaluate the relationship between fluid distribution in various compartments in critically ill patients, and outcome during the first four
days of their stay.
METHODS. This is a prospective observational study of 22 patients admitted to the Surgical Critical Care (HEGP) having a predictable duration of hospitalization higher than 48 h.
Patients with pacemaker and members amputations are excluded. We collected daily during
4 days: the SOFA score, fluid output, weight, serum sodium concentration, serum chloride
concentration. Bioimpedance measurements are performed using the Body Composition
Monitor (BCM) (Fresenius Medical Care). Data are presented as median and interquartile
range for continuous variable, and percentage for categorical variable. The primary endpoint
is the association between SOFA and distribution of water in the different compartments
according to the BCM, evaluated by a generalized linear model.
RESULTS. 9 patients admitted for trauma and 13 patients admitted for septic shock were
included. 55 % were men, aged 58 years. During four days, we observed that extracellular
water compartment and fluid overload increased. The fluid balance was positive during the
four days of measurements, and maximum on the first day (1700 ml). Chloride serum
concentration increases during the first 4 days. We do not observe any relationship between
SOFA score and the various measures of BCM or between the SOFA score and the measurement of fluid balance. A significant relationship was observed between SOFA score and
chloride concentration (p = 0.001).
CONCLUSIONS. Fluid overload is a predictive factor of poor outcome in intensive care.
The BCM is a noninvasive tool that measures and calculates the distribution of water in the
intracellular and extracellular compartments. We observed in this study that the SOFA score

is related to serum chloride concentration, but not to changes in volume of the intra and
extra cellular compartments measured by BIS.
REFERENCE(S). 1. A positive fluid balance is associated with a worse outcome in patients
with acute renal failure. Payen D, Vincent JL; Sepsis Occurrence in Acutely Ill Patients
(SOAP) Investigators. Crit Care. 2008;12(3):R74. doi: 10.1186/cc6916. Epub 2008 Jun 4.
2. Total body water measurement by a modification of the bioimpédance spectroscopy
method. Jaffrin MY, Kieffer R. Med Bio Eng Comput 2006;44:873-82
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CORRELATION BETWEEN QRS COMPLEX DURATION ON ADMISSION ECG
AND NURSING AND SEVERITY INDEXES IN ICU PATIENTS
A. Vakalos1, E. Drampala1
1
Xanthi General Hospital, ICU, Xanthi, Greece
INTRODUCTION. QRS complex may indicates life threading circumstances like severe
hyperkalemia or myocardial ischemia, or even drug and poison abuse.
OBJECTIVES. The aim of our observation retrospective study was to correlate QRS
complex duration in ICU patients on admission ECG, with nursing and severity indexes in
our both medical and surgical ICU served in community hospital.
METHODS. From October to December 2013 we looked for QRS complex duration (ms)
in ECG automatically analyzed on admission in 48 ICU patients who survived ICU. Mean
age (years) 60.06, mean APACHE II score on admission: 23.28, mean length of ICU stay
(LOS, days): 8.43, mean duration of mechanical ventilation (VD, days): 5.41, Predicted
Mortality (%).Using linear correlation method, we looked for linear slope, correlation
coefficient (r), and coefficient of determination (r2), and by linear regression method using
ANOVA test we looked for p value, according QRS complex duration and nursing (LOS,
VD) and severity (age, APACHE, Predicted Mortality) indexes.
RESULTS.

Slope

St. Error

r

r2

L. CI

U. CI

p value

Age

0.106

0.097

0.162

0.026

-0.090

0.303

0.2804

APACHE

0.073

0.038

0.279

0.077

-0.003

0.150

0.0602

Pred. Mortality

0.195

0.131

0.218

0.047

-0.069

0.460

0.1441

LOS

0.009

0.052

0.026

0.000

-0.097

0.115

0.8603

V.D.

0.013

0.047

0.043

0.001

-0.001

0.108

0.7741

[Results]
CONCLUSIONS. According to our data, there was no statistically significant correlation
detected between QRS complex duration and Age, Predicted Mortality, LOS nor VD. On the
other hand, there was borderline statistical significant, weak positive linear correlation
between QRS complex duration and APACHE II score on admission. Our data suggest that
QRS complex duration in ICU patients on admission ECG has no impact on ICU hospitalization, still may be useful bounding the severity in some ICU patients.
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USEFULNESS OF MEXSOFA SCORE TO PREDICT MORTALITY IN
CRITICALLY ILL PATIENTS
S.S. Gomez Flores1, B.C. Tejeda Huezo1, A. Esquivel Chavez1, A.A. Cano Oviedo1,
S. Zamora Varela1, J.A. Baltazar Torres1
1
Instituto Mexicano del Seguro Social Hospital de Especialidades Centro Medico Nacional
La Raza, Mexico, Mexico
INTRODUCTION. A modified sequential organ failure assessment score called MEXSOFA
was explore in mexican population, it includes the use of SpO2/FiO2 ratio avoiding arterial
punctures and excludes the neurological component1. This prognostic scale has demonstrated
an appropriate discriminative performance compared with SOFA for predicting mortality in
critically ill adults. However its performance has not been extended to a diferent mexican
population with particular characteristics, and requires an external validation.
OBJECTIVES. The aim of the present study was to evaluate the usefulness of MEXSOFA
score as a predictor of mortality in critically ill patients in one of the most important
hospitals in Mexico called ‘‘La Raza’’.
METHODS. Prospective cohort study. Including patients of the Intensive care unit (ICU) of
Hospitals Specialties La Raza IMSS in Mexico between January and December of 2013.
Interventions: None. Measurement: We compared the predictive accuracy of two prognostic
models, SOFA and MEXSOFA at 24 and 48 h of length stay in ICU. Evaluation of discrimination through area under curve ROC (aROC) and calibration by Hosmer–Lemeshow
goodness-of-fit test (HL).
RESULTS. Eighty patients with a mean age of 48 years and length of stay in ICU of 8.49 days.
The main reasons for ICU admission were severe sepsis (18.8 %), hemorrhagic shock (15 %)
and septic shock (11.3 %). The ICU mortality rate was 21.3 %. The mean SOFA and MEXSOFA scores at 24 h were 9.84 and 6.85, and at 48 h were 9.03 and 6.1 respectively. The
MEXSOFA score showed good discriminative capacity and calibration for predicting mortality
at both 24 and 48 h (aROC of 0.70 and 0.78, HL of 6.62 [p = 0.57] and 5.11 [p = 0.64],
respectively). The OR for MexSOFA score at 48 h was 1.35 (95 % CI 1.04-1.82, p \ 0.05).
CONCLUSIONS. In this study MEXSOFA score was found accurate in predicting mortality in critically ill patients, especially when computed at 48 h of ICU stay.
REFERENCE(S). 1. Ñamendys-Silva SA, Silva-Medina MA, Vázquez-Barahona GM,
et al. Application of a modified sequential organ failure assessment score to critically ill
patients. Braz J Med Biol 2013;1:1-8.
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EFFECTS OF A RECRUITMENT MANEUVER ON PLASMA LEVELS OF SRAGE,
THE SOLUBLE FORM OF THE RECEPTOR FOR ADVANCED GLYCATION
END PRODUCTS, IN PATIENTS WITH DIFFUSE ACUTE RESPIRATORY
DISTRESS SYNDROME (ARDS)
M. Jabaudon1, N. Hamroun2, L. Roszyk3, R. Blondonnet1, R. Guerin2, S. Perbet1, J. Pascal2,
S. Cayot2, E. Futier1, V. Sapin4, J.-M. Constantin1
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Estaing University Hospital, CHU Clermont-Ferrand, R2 D2-EA 7281, Universite
d’Auvergne Clermont-Ferrand I, Department of Anesthesiology and Critical Care Medicine,
Clermont-Ferrand, France, 2Intensive Care Unit, Department of Anesthesiology and Critical
Care Medicine, Estaing University Hospital, CHU Clermont-Ferrand, Clermont-Ferrand,
France, 3CHU Estaing, CHU Clermont-Ferrand, Department of Medical Biochemistry and
Molecular Biology, Clermont-Ferrand, France, 4CHU Estaing, CHU Clermont-Ferrand, R2
D2-EA 7281, Universite d’Auvergne, Department of Medical Biochemistry and Molecular
Biology, Clermont-Ferrand, France
INTRODUCTION. The soluble form of the receptor for advanced glycation end-products
(sRAGE) is elevated in the plasma and the pulmonary edema fluid from patients with
ARDS. Few data are available about the influence of ventilatory interventions on levels of
sRAGE in the setting of ARDS.
OBJECTIVES. The purpose of this prospective monocentric randomized controlled crossover study was to describe the effects of a recruitment maneuver (RM) on plasma sRAGE
during diffuse ARDS.
METHODS. Mechanically ventilated ICU patients with ARDS criteria (based on the 1994
definition) and non-focal CT scan lung morphology were included within 24 h of disease
onset, and randomized into 2 groups : a ‘‘RM-SHAM’’ group when a 6 h-long RM sequence
preceded a 6 h-long sham evaluation period, and a ‘‘SHAM-RM’’ group, in which patients
received a sham sequence first. Protective ventilation was applied in all patients. RM
consisted of the application of 40 cmH20 airway pressure for 40 s. Arterial blood was
sampled in order to analyze blood gases and sRAGE levels (duplicate ELISA) at different
time-points : 5 min before the RM (or a 40 s-long sham period), 5 min, 30 min, 1 h, 4 h and
6 h after the RM (or a 40 s-long sham period).(ClinicalTrials.gov Identifier NCT01600651).
RESULTS. Twenty four patients (74 % were men, mean age 57, mean BMI 25.5 kg.m-2) were
included, after a mean stay in ICU of 2 days. No was found between randomization groups in
baseline demographic characteristics or comorbidity. Baseline PaO2/FiO2, tidal volume, PEEP,
inspiratory plateau pressures were (mean ± standard deviation) 38 ± 49, 6.3 ± 1.6 ml.kg-1
(ideal body weight), 13 ± 3 and 26 ± 4 cmH2O, respectively. Baseline median plasma levels of
sRAGE were 3232 pg.ml-1 (IQR 2703-3954). An approach based on a mixed statistical model
including ‘‘period’’, ‘‘group’’, time’’, ‘‘order’’ and ‘‘interaction’’ effects confirmed a significant
decrease in plasma sRAGE (-1598 ± 859 pg.ml-1), 1 h after the RM (p = 0.043). At 4 and 6 h
after RM, plasma levels of sRAGE increased progressively toward their baseline values
(2860 ± 1795 and 3142 ± 1770 pg.ml-1, respectively). Plasma levels of sRAGE, when
measured before and 1 h after the RM, were associated to improved arterial oxygenation
(predefined as an increase of 20 % or more in PaO2/FiO2 1 h after RM) (AUC ROC 0.87; CI
95 % 0.67-0.97; p = 10-3, and 0.72; CI 95 % 0.50-0.88; p = 0.04, respectively).
CONCLUSIONS. We report the first kinetics study of plasma levels of sRAGE after a RM in
patients with diffuse ARDS. Our data could reflect a RM-induced improvement in epithelial
dysfunction, and may suggest a role for sRAGE as a biomarker of alveolar injury during ARDS.
REFERENCE(S). Jabaudon M. Crit Care Med. 2011. Constantin JM. Crit Care Med. 2010.
GRANT ACKNOWLEDGMENT. Programme de Recherche Translationnelle en Santé
(PRTS) 2013. Région Auvergne.
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RELATIONSHIP BETWEEN SERUM TYPE III PRO-COLLAGEN PEPTIDE AND
ECMO DURATION IN SEVERE RESPIRATORY FAILURE
L. Camporota1, M.A. Calderazzo1, V. Mongelli1, E.V. Caricola1, G. Glover1, C. Meadows1,
E. Nicoletti1, M. Malafronte1, R. Beale1, M. Shankar-Hari1, N. Barrett1
1

Division of Asthma, Allergy and Lung Biology, King’s College London, Department of
Adult Critical Care, Guy’s and St Thomas’ NHS Foundation Trust, King’s Health Partners,
London, United Kingdom
INTRODUCTION. Type III pro-collagen peptide (PCP-III) is a marker of collagen turnover. In patients with acute respiratory distress syndrome (ARDS) PCP-III may potentially
direct therapy and predict outcome. However, little is known of the prognostic value of
PCP-III in patients with refractory hypoxaemia requiring veno-venous extracorporeal
membrane oxygenation (ECMO).
OBJECTIVES. To study the potential of PCP-III in predicting ECMO duration in patients
with severe respiratory failure.
METHODS. A retrospective observational study of patients with severe respiratory failure
(SRF) admitted to our ECMO centre from August 2012 to December 2013. Serum N-terminal pro-collagen type III (PCP-III) was measured within 24 h of ECMO commencement.
RESULTS. We recruited 56 subjects, median (IQR) age of 45 years (35 to 57), 53.6 %
were female. 84 % had pulmonary ARDS. 21.4 % were current smokers. Median (IQR)
Lung Injury Score was 3.5 (3 to 3.5). Median (IQR) PaO2/FiO2 pre-ECMO was 67 mmHg
(54.3 to 85.2). The mean (SD) duration of mechanical ventilation prior to ECMO was
4.5 days (3.4). The median (IQR) admission SOFA score was 15 (12 to 17). ICU survival
was 76.8 %.We found no difference in the levels of PCP-III in pulmonary or extrapulmonary ARDS with mean (SD) of 21.1 lg/L (14.8) vs 21.4 lg/L (8.9), respectively (p = ns).
PCP-III was however higher in patients with confirmed bacterial sepsis compared to those of
viral aetiology, with median (IQR) values of 24.7 lg/L (14 to 29.6) and 16.2 lg/L (8.3 vs
22.2) P = 0.03. There was no relationship between PCP-III and SOFA.PCP-III levels were
associated with the duration of ECMO with an AUC ROC of 0.71 (sens 66.7 % and spec
71.4 %) and a cut-off PCP-III of 20 lg/L. The median (IQR) duration of ECMO was 6 days
(4.5 to 9) for patients with PCP-III \ 20 lg/L vs 11 days (9.5 to 18.7) for patients with
PCP-III [ 20 lg/L; (P = 0.008). The median duration of ECMO overall was 8 days (5 to
12.7). In patients requiring ECMO for \ 8 days, PCP-III was 12.7 lg/L (4.8 to 16) vs
27.7 lg/L (24.3 to 35.3) for patients who remained on ECMO [ 8 days, (P \ 0.001).There
was no difference between patients with high and low PCP-III levels in the length of ICU
stay post-ECMO, median (IQR) 12 days (7 to 19) for patients with PCP-III \ 20 lg/L vs
10 days (9 to 19) for patients with PCP-III [ 20 lg/L; (P = 0.6). There was no difference
in the median (IQR) PCP-III levels in survivors and non-survivors [18.9 lg/L (8.7 to 28.2)
vs 21 lg/L (15.9 to 24.6); p = 0.67].
CONCLUSIONS. In this group of patients with SRF requiring ECMO, the admission PCPIII levels were higher in bacterial infections and correlated with ECMO duration but not
ICU length of stay or mortality, independently from the degree of organ failure or aetiology
of respiratory failure.

INTRODUCTION. Sepsis was an important factor for mortality in acute lung injury (ALI)/
acute respiratory distress syndrome (ARDS). Although elevated levels of eicosanoids in
acute lung injury have been reported, the possibility that eicosanoids may act as predictors
for ARDS remains poorly studied, especially, in sepsis patients.
OBJECTIVES. We simultaneously measured the plasma levels of the eicosanoids leukotriene B4 (LTB4), thromboxane B2 (TXB2), and 6-keto-prostaglandin F1a (6-keto-PGF1a)
and used logistic regression analyses and receiver operating characteristic (ROC) curves to
determine which eicosanoids act as predictors for septic ARDS.
METHODS. After obtaining informed consent from the patients or their families and
approval to conduct the study from the Ethics Committee of our hospital, we enrolled 36
adult sepsis patients. The diagnoses of Sepsis and ARDS were made according to the
American College of Chest Physicians/Society of Critical Care Medicine (ACCP/SCCM)
and the Berlin Definition of ARDS, respectively. Blood samples were obtained from the
ARDS patients within 24 h of ARDS onset and from the ARDS-free patients on the day of
admission to the intensive care unit. The plasma levels of LTB4, 6-keto-PGF1a, and TXB2
were measured by radioimmunoassays as substitutes for the plasma levels of prostaglandin
I2 and thromboxane A2, which are unstable. We employed the cut-off value obtained by
ROC analysis using the Youden index. The data are reported as means and 95 % confidence
intervals (CIs). Mann–Whitney tests were used for comparisons of two groups. Values of
P \ 0.05 were considered statistically significant.
RESULTS. We conducted a case–control study comparing 13 sepsis patients with ARDS
with 23 sepsis patients without ARDS. There were no significant differences between the
groups regarding age or APACHE II score. The diagnostic categories were: diffuse peritonitis, 22; burn, 4; pneumonia, 5; and multiple trauma, 5. The levels of eicosanoids in
sepsis patients with ARDS were significantly higher than those in sepsis patients without
ARDS (LTB4, TXB2, and 6-keto-PGF1a; P \ 0.001). Logistic regression analyses revealed
that the values of the odds ratios for LTB4, TXB2, and 6-keto-PGF1a were 1.10 (95 % CI,
1.01-1.19; P = 0.02), 1.04 (95 % CI, 0.98-1.11; P = 0.17), and 0.99 (95 % CI, 0.83-1.19;
P = 0.95), respectively. There was no exclusion considered to be a medical outlier. The area
under the ROC curve values for LTB4, TXB2, and 6-keto-PGF1a were 0.933 (95 % CI,
0.856-1.010; P \ 0.001), 0.905 (95 % CI, 0.728-1.000; P \ 0.001), and 0.878 (95 % CI,
0.485-0.990; P \ 0.001), respectively. The optimal cut-off levels for LTB4 at 82.0 pg/ml
had a sensitivity of 100 %, specificity of 83 %, for TXB2 at 51.5 pg/ml had a sensitivity of
92 %, specificity of 78 %, and for 6-keto-PGF1a at 22.5 pg/ml had a sensitivity of 77 %,
specificity of 83 %.
CONCLUSIONS. Among the eicosanoids examined, LTB4 may be the most powerful
predictor for septic ARDS.

0858
INCREASED INFLAMMATION MARKERS INTERLEUKIN-8 AND MUCIN-5AC
IN BRONCHOALVEOLAR LAVAGE FLUID AND LUNG INJURY AFTER
CARDIOTHORACIC SURGERY WITH CARDIOPULMONARY BYPASS
H. Melief1, M.S. Arbous2
1

Rijnland Hospital, Intensive Care Medicine, Leiderdorp, Netherlands, 2Leiden University
Medical Center, Intensive Care, Leiden, Netherlands
INTRODUCTION. Impaired pulmonary function is a well documented complication of
cardiothoracic surgery after use of cardio-pulmonary bypass (CPB) resulting in increased
morbidity and mortality. The extent of lung injury can be limited but develops into Acute
Lung Injury (ALI) or even Adult Respiratory Distress Syndrome (ARDS) in a significant
amount of cases. Various factors may play a role in CPB induced lung injury, among them
inflammation. An increase in inflammatory markers Interleukin-8 (IL-8) and Mucin 5AC
(Muc-5AC) in bronchoalveolar lavage (BAL) fluid after CPB has been shown.
OBJECTIVES. This study investigates the relationship between IL-8 and Muc-5AC in
BAL fluid and the length of CPB, the extent of lung injury and postoperative course.
METHODS. Thirty-four adult patients undergoing cardio-thoracic surgery with CPB in
Leiden University Medical Center in the Netherlands were included in the study. BAL fluid
samples were taken at 4 specific timepoints, before and after surgery and concentrations of
IL-8 and Muc-5AC were measured. IL-8 was measured by an ELISA kit (Sanguin) and
Muc-5AC by dot blot analysis. Concentrations were expressed as pg/ml in BAL fluid. The
extend of lung injury was measured using the PaO2/FiO2-ratio (P/F ratio)and a daily chest
X-ray. Other outcome measures were duration of mechanical ventilation, stay in Intensive
Care Unit (ICU) and ICU mortality. Linear regression was used to perform statistical
analysis.
RESULTS. During the postoperative course significant lung injury with a P/F ratio \ 200
was seen in 11 patients and a P/F ratio between 200-300 mmHg in 14 patients at any
measured point. One patient died in the course of ICU stay. IL-8 in BAL fluid was shown to
be significantly increased in relation to a longer duration of CPB (p = 0.010). A rise in
Muc-5AC in BAL fluid at the end of surgery showed a significant relationship with
decreased P/F ratio postoperatively (p = 0,017) and a longer duration of ICU stay
(p = 0,012).
CONCLUSIONS. Inflammation may play an important role in CPB induced lung injury
after cardio-thoracic surgery. These results show a relationship between increase of
inflammation markers IL-18 and Muc-5AC in BAL fluid en the occurrence of lung injury
and clinical course after cardio-thoracic surgery with CPB. Analysis of inflammation
markers in BAL fluid could have a significant place in prediction of post-operative lung
injury after cardio-thoracic surgery.
REFERENCE(S). Cross LJ, Matthay MA. Biomarkers in acute lung injury: insights into
the pathogenesis of acute lunch injury. Crit. Care Clin. 2011 Apr;27(2):355-77 Heijmans JH,
Liem KS et al. Pulmonary function and inflammatory markers in patients undergoing coronary revascularisation with or without cardiopulmonary bypass. Anaesthesia. 2007 Apr;
127(4):963-9
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PREDICTING ARDS MORTALITY: VALUE OF PLASMA ST2
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COMPARATIVE ASSESSMENT OF EICOSANOIDS AS PREDICTORS FOR
SEPTIC ACUTE RESPIRATORY DISTRESS SYNDROME
S. Shibata1, N. Ishizuki1, S. Endo1
1

Iwate Medical University, Critical Care Medicine, Morioka, Japan

Vall d́Hebron University Hospital, Critical Care Department, Barcelona, Spain
INTRODUCTION. Acute Respiratory Distress Syndrome (ARDS) is associated with high
rates of mortality. Even though several risk factors have been identified in these patients, no
clinically useful model in predicting mortality has been described.
OBJECTIVES. The aim of this study was to examine the predictive value of biomarkers
involved in the IL-33/ST2 axis on 60-day mortality of patients with ARDS.
METHODS. It is a single-centre prospective cohort observational study, including patients
with ARDS who required ICU admission. Plasma concentrations of IL-33, sST2 and IL-6 at
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days 1 and 3 of ARDS onset were determined by Enzyme-Linked Immunosorbent Assay
(ELISA). Differences were determined using t-test or Mann–Whitney U-test for continuous
variables and Chi square or Fisher test for categorical variables. Best discrimination cut-off
points of continuous variables were chosen using the Likelihood-based model selection
criteria. Logistic regression model (forward stepwise with AIC-based selection criteria) was
used to identify which variables were associated with 60-day mortality. Discrimination
capacity of the model was tested by calculating the area of receiver operating characteristic
curve (AUROC).
RESULTS. Sixty-one ARDS patients (44 [72.1 %] male) with a median age of 62 (interquartile range [IQR] 48-69) yo were included in a one year period. Median APACHE II was
24 (20-29) and the origin of ARDS was intrapulmonary in 31 (61.9 %) patients. At day 1, 42
(66.7 %) patients were mechanically ventilated and 21 (33.3 %) were treated with high flow
nasal cannula. Mortality at day 60 was 44.4 %. Median concentrations of ST2 at day 1 (5016
[IQR 3091-7848]pg/ml vs 1972 [IQR 1157-3821]pg/ml; p \ 0.01) and at day 3 (5102 [IQR
2057-8264]pg/ml vs 1199 [IQR 648-2011]pg/ml; p \ 0.01) were higher among non-survivors. No significant differences in IL-33 and IL-6 concentrations were observed. The best
performing model (AUC 0.87 [95 %CI 0.78-0.97]) included sST2 at day 1 C 4153 pg/ml
(OR 13.49; 95 %CI 1.99-91.55; p \ 0.01), APACHE II C 26 (OR 28.03; 95 %CI 2.61301.47; p \ 0.01) and previous immunosuppression (OR 9.42; 95 %CI 1.38-64.29;
p = 0.02).
CONCLUSIONS. In the present study, a feasible model using sST2 concentrations and two
clinical markers at day 1, is strongly predictive of mortality in ARDS patients.
GRANT ACKNOWLEDGMENT. No conflicts of interest to disclose.
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PREDICTIVE VALUE OF C-REACTIVE PROTEIN IN ACUTE LUNG INJURY
PATIENTS
A.A. Mahrous1, M.S. Atta2, A.A. Hassanien1, Acute Lung Injury Patients
1

University of Alexandria, Critical Care, Alexandria, Egypt, 2University of Alexandria,
Chest Diseases, Alexandria, Egypt
BACKGROUND. Acute lung injury (ALI) is associated with significant mortality and
morbidity. C-reactive protein level CRP is a marker of systematic inflammation widely-used
in numerous clinical conditions, however little is known about the characteristics of CRP
levels in patients with ARDS and acute lung injury (ALI).
The aim of this work was to examine plasma level of C-reactive protein (CRP) in patients
with acute lung injury (ALI) and its relationship with prognosis, outcome, and severity of
illness.
PATIENTS AND METHODS. The study was carried out on 100 consecutive patients, who
were admitted to the Critical Care Medicine Departments in Alexandria Main University
Hospital. Inclusion criteria included patients who aged [ 18 years who had one or more of
the acute lung injury (ALI) predisposing conditions, Patients who developed ALI based on
standard definition according to American-European consensus conference were examined
for C-reactive protein level measured in mg/dl, withdrawn within 48 h after fulfillment of
criteria.
RESULTS. CRP levels were highest in patients with complete recovery ranged between
190 and 233 mg/dl with a mean of 211.5 ± 30.406 mg/dl, modest in patients who
recovered with residual complications ranged between 107 and 120 with a mean of
111.33 ± 7.506 mg/dl, and lowest in patients who died ranged between 35 and 106
with a mean of 79.55 ± 24.007 mg/dl, higher CRP levels were significantly associated
with better survival (P = 0.000). There was an inverse relationship between CRP level
and duration of mechanical ventilation while ICU stay increased as the CRP level
increased. The relationships between CRP levels and both mechanical ventilation days
and ICU stay were statistically non significant (P = 0.710 & 0.801 respectively). The
CRP levels were lower in patients who developed multiorgan dysfunction syndrome
(MODS) with a mean of 76.6 ± 28.778 mg/dl compared to a mean of
111.43 ± 59.332 mg/dl in patients who didn’t develop MODS, this relationship was not
statistically significant (P = 0.060).
CONCLUSIONS. Although CRP has widely been considered to be a marker of systemic
inflammation, our findings show that higher levels of CRP are associated with decreased
mortality, organ failure, and need for mechanical ventilation among patients with ALI .
KEYWORDS. Acute lung injury, CRP.
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SERUM LEVELS OF NITRIC OXIDE AS A PREDICTOR OF SURVIVAL IN
ACUTE RESPIRATORY DISTRESS SYNDROME CAUSED BY H1N1
PNEUMONIA?
P. Kovacevic1, S. Dragic2, J. Vidovic1, S. Zeljkovic1, D. Momcicevic2, T. Kovacevic2
1

University Hospital of Banja Luka, Medical Intensive Care Unit, Banja Luka, Bosnia and
Herzegovina, 2University Hospital of Banja Luka, Banja Luka, Bosnia and Herzegovina
INTRODUCTION. A large number of studies show elevated levels of nitric oxide (NO) in
infective syndromes, but there is a insufficient number of studies which investigated serum
levels of NO in patients with acute respiratory distress syndrome (ARDS) and in relation to
survival.
OBJECTIVES. Hence, we created a study with an aim to determine the NO levels in
relation to ARDS survival.
METHODS. Serum levels of NO were measured by Griess reaction in 29 patients [16 men
(55 %), mean age years 52,72 ± 18]. All data were statistically analyzed using one way
ANOVA.
RESULTS. Our results show significantly higher serum NO levels in ARDS survivors
(6,98 lmol/L ± 2,58) compared to ARDS non-survivors (3,45 lmol/L ± 0,83), (p \ 0,05).
CONCLUSIONS. We concluded that higher serum levels of NO are strongly associated
with better clinical outcomes, including increased survival.
REFERENCE(S). 1. Baylis C, Vallance P. Measurement of nitrite and nitrate levels in
plasma and urine: what does this measure tell us about the activity of the endogenous nitric
oxide system? Curr Opin Nephrol Hypertens 1998; 7:59-62. 1. 2. Matsuo N. The role of
intrapulmonary nitric oxide generation in the development of adult respiratory distress
syndrome. Surg Today 1999; 29:1068-1074. 3. Haddad IY, Pataki G, Hu P, Galliani C,
Beckman JS, Matalon S. Quantitation of nitrotyrosine levels in lung sections of patients and
animals with acute lung injury. J Clin Invest 1994;94:2407-2413.
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EFFECT OF HIGH DOSE AMBROXOL ON THE EXTRA-VASCULAR LUNG
WATER AND OXYGENATION OF PATIENTS WITH EXTRA-PULMONARY
ACUTE RESPIRATORY DISTRESS SYNDROME
L. Yong-Jun1, C. Juan2, O. Bin2, C. Min-Ying2, G. Xiang-Dong2
1

The First Affiliated Hospital of Sun Yat-sen University, Department of SICU, Guangzhou,
China, 2The First Affiliated Hospital of Sun Yat-sen University, Guangzhou, China
INTRODUCTION. Acute respiratory distress syndrome (ARDS) can result from either a
primary pulmonary process or a systemic insult, which is characterized by increased capillary permeability, interstitial and alveolar edema and an influx of circulating inflammatory
cells. Ambroxol, a mucolytic agent, has been used for the treatment of chronic bronchitis
and neonatal respiratory distress syndrome. It exhibits antioxidant and anti-inflammatory
properties with reduction of the release of inflammatory cytokines from bronchoalveolar
macrophages, monocytes and granulocytes. This study was to evaluate the effect of high
dose ambroxol on the extra-vascular lung water index and oxygenation of patients with
extra-pulmonary ARDS in the ICU.
OBJECTIVES. To evaluate the effect of high dose ambroxol on the extra-vascular lung
water index and oxygenation of patients with extra-pulmonary ARDS in the ICU.
METHODS. 68 patients suffered from ARDS were divided randomly into treatment group
and control group. Patients from treatment group received high dose ambroxol (1005 mg)
intravenous and those in control group received equal volume of 0.9 %NaCL intravenous
for 7 consecutive days. The cardiac index (CI), extra-vascular lung water index (ELWI),
pulmonary vascular permeability index (PVPI) were observed by pulse indicator continuous
cardiac output (PiCCO) and partial pressure of oxygen (PO2), oxygen saturation (SaO2) and
PaO2/FiO2 were measured by blood gas analysis before interference, 3d later, 5d later and
7d later respectively. Times of intubation, ICU length of stay, mean days in hospital were
compared between the patients of two groups.
RESULTS. There was statistically decreasing in PO2, SaO2 and PaO2/FiO2 and statistically increasing in ELWI, PVPI before interference in both groups. The PO2, SaO2, PaO2/
FiO2, ELWI and PVPI of patients in treatment group with high dose ambroxol therapy were
improved significantly (P\0.05),which much better than those in control group. The times
of intubation, ICU length of stay, mean days in hospital of treatment group were also
significantly decreased compare with control group.
CONCLUSIONS. High dose ambroxol have the effect of decreasing ELWI, PVPI,
improving oxygenation in patients with extra-pulmonary ARDS.
REFERENCE(S). 1. Li Q, Yao G, Zhu X. High-dose ambroxol reduces pulmonary complications in patients with acute cervical spinal cord injury after surgery. Neurocrit Care.
2012 Apr;16(2):267-72. 2. Su X, Wang L, Song Y, et al. Inhibition of inflammatory
responses by ambroxol, a mucolytic agent, in a murine model of acute lung injury induced
by lipopolysaccharide. Intensive Care Med. 2004, 30(1): 133-40
GRANT ACKNOWLEDGMENT. This study was supported by grant from the National
Natural Science Foundation of china (81071536) and Youth Fund of the National Natural
Science Foundation of china (81201452)
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INFLUENCE OF RIGHT VENTRICULAR FUNCTION IN DEVELOPMENT OF
PRIMARY GRAFT DYSFUCTION AFTER LUNG TRASPLANTATION
P. Pérez-Terán1, O. Roca1, J. Rodriguez-Palomares2, J. Sacanell1, J.C. Ruiz1, A. Román3,
A. Evangelista2, J.R. Masclans1
1
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BACKGROUND. Primary graft dysfunction (PGD) remains a significant cause of posttransplant morbidity and mortality. Previous studies have attempted to identify potential risk
factors associated with PGD development. However, the underlying mechanism is not
completely understood. The objective of our study was to demonstrate that a good right
ventricular function (RVF) could be a risk factor for PGD development.
METHODS. It is a retrospective analysis of a prospectively assessed cohort, including
all lung transplant receipts (LTr) admitted in Vall d’Hebron Intensive Care Unit (ICU)
between July 2010 and June 2013. Clinical and demographic variables were recorded.
Conventional echocardiographic parameters and two-dimensional (2D) Strain were used
to evaluate RVF. Differences in these variables were assessed according to the
development of PGD grade 3 (PGD3). Discrimination of significant variables was
tested by calculating the area of receiver operating characteristic curve (AUROC).
Multivariate logistic regression was used to adjust for potential confounding variables.
Confounding variables introduced into the multivariable model one at a time in order to
prevent model overfitting. The SPSS statistical package (SPSS Inc., v18.0 Chicago,
Illinois) was used for the analysis.
RESULTS. A total of 120 LTr were included. We observed that preoperative systolic
pulmonary arterial pressure (sPAP) (48 ± 20 vs. 41 ± 18 mmHg; p = 0.048) and ischemic
time (349 ± 73 vs. 306 ± 92 min; p \ 0.01) were higher in LTr who developed PGD3.
Patients who developed PGD3 had better RVF estimated by basal free wall 2D Strain
(24 ± 9 vs. 20 ± 6 %; p = 0.039). In contrast, no differences were observed in other
echocardiographic variables. LTr who developed PGD3 had a higher LOS in ICU (40
[± 35] vs. 25 [± 35] days; p = 0.032), length of MV (34 [± 35] vs. 20 [± 34] days;
p = 0.037), ICU (16 vs. 3 %; RR 5.1, [CI 95 % 1.16-22.81], p = 0.023) and 6-month
mortality (25 vs. 8 %; RR 3.3 [CI 95 % 1.14-9.58], p = 0.027). Basal 2D strain C 21.5 %
is the cutoff that better identified patients who develop PGD3 (AUROC [CI 95 % 0.540.85], p = 0.020). In the multivariate analysis we observed that a basal 2D Strain C 21.5 %
was an independent risk factor for PGD3 development (OR 3.7, [CI 95 % 1.110-12.453],
p = 0.033].
CONCLUSIONS. In the present study, a higher basal free wall 2D strain was an independent risk factor for PGD3 development.
REFERENCES. - Barr ML, et al. Report of the ISHLT Working Group on Primary Lung
Graft Dysfunction part IV: recipient-related risk factors and markers. J Heart Lung Transplant 2005; 24(10):1468-82. - Rudski LG, et al. Guidelines for the echocardiographic
assessment of right heart in adults: A report from the american society of echocardiography.
J Am Soc Echocardiogr 2010(23); 23: 685-713.
Grant Acknowlegment: This study was partially funded by a ‘‘Rio Hortega’’ grant (Ref.
CM12/00216) from the Instituto de Salud Carlos III.
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INFLUENCE OF HUMIDIFICATION ON IN VITRO DOSE DELIVERY FOR
AMIKACIN INHALE BY MECHANICAL VENTILATION

CLINICAL FEATURES AND OUTCOME OF INTERSTITIAL LUNG DISEASE IN
INTENSIVE CARE UNIT

N. Kadrichu1, S. Boc1, K. Corkery1, P. Challoner2

V.R. Fonseca1, J. Bacariza1, I. Gonçalves1, R. Ribeiro1

Novartis Pharmaceuticals, San Carlos, United States, 2Nektar Therapeutics, San Francisco,
United States
INTRODUCTION. To prevent drying of respiratory mucosa, inspired gases administered by mechanical ventilation to intubated patients may be humidified actively
using a heated humidifier or passively through a heat and moisture exchanger
(HME). The impact of humidification on delivered dose (DD) was studied using a
novel drug-device combination, Amikacin Inhale (Bayer HealthCare and Nektar
Therapeutics), for adjunctive treatment of intubated, mechanically ventilated patients
with Gram-negative pneumonia. Amikacin Inhale is currently being evaluated in two
Phase III clinical trials. It consists of a specially-formulated Amikacin Inhalation
Solution (400 mg, 3.2 mL of 125 mg/mL, q12 h for 10 days) aerosolized using the
Pulmonary Drug Delivery System (PDDS) - a disposable, proprietary vibrating mesh
nebulizer.
OBJECTIVES. The goal of this study was to evaluate the impact of active (AH) and
passive (PH) humidification on the DD of Amikacin Inhalation Solution.
METHODS. Inhaled amikacin in vitro DD was measured post endotracheal tube (ETT)
using a state of the art ‘‘on-ventilator’’ method [1]. AH used non-heated and heated
ventilator circuits. The PH moisture contents of 6 HMEs placed between the nebulizer
and Wye connector were monitored for up to 2 h. Of these HMEs, three were further
tested for in vitro DD after reaching steady-state moisture content. In vitro DD with no
humidification (NH) was also evaluated. Each trial was conducted at the nominal
simulated clinical use ventilator setting (tidal volume of 500 mL, 15 breaths per
minute, peak inspiratory flow rate of 40 LPM, inspiratory:expiratory of 1:1.9) using
Amikacin Inhalation Solution. Nebulization time for each test run was also recorded.
Three vibrating mesh nebulizers were studied; each was placed at the Wye connector of
the ventilator circuit. Drug distribution within the compartments of the test setup was
analyzed using HPLC.
RESULTS. Average in vitro DDs (% of nominal) of AH, PH, and NH conditions were
44 ± 9 %, 46 ± 9 %, and 47 ± 7 %, respectively. The average nebulization times were
also comparable across the three test configurations (33 ± 12 min, 36 ± 12 min, and
37 ± 13 min for AH, PH and NH, respectively).No increase in airway peak pressure was
observed. Moisture content data for AH were higher than some of the PH. The study results
indicated that the in vitro DD of Amikacin Inhalation Solution by the PDDS, post-ETT, is
not affected by humidification.
CONCLUSIONS. This study demonstrated the robust and consistent delivery of Amikacin
Inhale irrespective of humidity or humidification method, which enables flexibility in the
configuration of patients’ mechanical ventilation systems.
REFERENCE(S). 1. Kadrichu N, et al. ISAM Congress, Apr. 2013
GRANT ACKNOWLEDGMENT. This study was funded by Nektar Therapeutics, San
Francisco, California.
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VARIABILITY IN TIME TO LOCAL REGULATORY APPROVALS FOR
MULTICENTER CLINICAL TRIALS - EXPERIENCES IN THE OSCILLATE
TRIAL
V. Danesh1, P. Austin2, D.J. Cook3, L. Hand3, F. Clarke3, A.C. Arroliga4,5, N.K. Adhikari6,7,
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INTRODUCTION. The vulnerable nature of critically ill patients may influence the time to
achieve Research Ethics Board (REB) approval and execute site contracts for randomized
trials in critical care. Meanwhile, lengthy or delayed start-up procedures can influence costs,
enrollment efficiency, and time to study completion. Data informing projected timelines for
the initiation of various study types would help assist in budgeting both time and money for
a trial.
OBJECTIVES. To describe the time to REB approval, contract execution, and
screening initiation at centers participating in the multicenter trial of high frequency
oscillatory ventilation versus conventional ventilation for adults with early ARDS
(OSCILLATE).
METHODS. We combined prospectively collected data on REB approval and Clinical Trial
Agreement (CTA) execution times for OSCILLATE trial centers in Canada, with a survey to
each center to collect additional information on center characteristics and research
infrastructure.
RESULTS. Participating Canadian sites were primarily teaching institutions (27,
96.4 %), with a median (IQR) of 24 (17, 30) ICU beds. Research infrastructure was
strong in most centers, with a median (IQR) of 10 (4.5, 13) years of regulatory submission experience by the person submitting the OSCILLATE trial ethics application.
Most centers used a hospital-based REB for ethics reviews (18, 64.3 %) while others
used a university-based REB (9, 32.1 %) or provincial REB (2, 7.1 %). Membership
representation by a pulmonary or critical care physician existed for 12 (42.9 %) REBs.
When surveyed for a typical timeline to obtain REB approval for randomized trials in
the ICU, centers reported a median (IQR) of 69 (42, 91) days whereas the actual time
from receiving the OSCILLATE application package to obtaining final REB approval
was 151 (86, 218) days. The CTAs took even longer with a median (IQR) of 200
(140,244) days from receiving the contract to final contract approval. The overall time
from centers receiving a trial start-up package to commencing screening for enrolment
was 259 (157, 368) days.
CONCLUSIONS. Trial start-up times were long for the OSCILLATE trial, with both REB
approval and CTA negotiation contributing to this delay. Considerable variation in site
preparation times exists for clinical trials, and self-reported estimates of preparatory document processing times may be misleading.
REFERENCE(S). Ferguson ND et al. High-frequency Oscillation in Early Acute Respiratory Distress Syndrome. New Engl J Med 2013: 795-805.
GRANT ACKNOWLEDGMENT. Canadian Institutes of Health Research

Centro Hospitalar de Setúbal, Unidade de Cuidados Intensivos, Setúbal, Portugal
INTRODUCTION. Interstitial lung diseases (ILD) are a heterogeneous group of disorders
that require mechanical ventilation during acute respiratory deterioration. ILD is reported do
have a poor prognosis questioning the benefits of intensive care treatment (1). However,
when life-threatening hypoxemia is the first sign of ILD the search for aetiology in the
intensive care unit (ICU) is mandatory.
OBJECTIVES. To characterize the clinical features, aetiology investigation strategies and
the outcome of these patients.
METHODS. We conducted a retrospective study of all adult patients admitted to the ICU
with acute respiratory failure as well as a discharge diagnosis of ILD between 2011 and
2013.
RESULTS. Eight patients were included (mean age 72.1 years), six being firstly diagnosed
with ILD during the ICU: four patients were diagnosed with hypersensitivity pneumonia,
one with idiopathic pulmonary fibrosis and one with ILD secondary to rheumatoid arthritis.
On ICU admission, the mean paO2/FiO2 was 63.9 with six patients receiving invasive
mechanical ventilation. Patients were investigated with thoracic computed tomography
(n = 6), bronchofibroscopy with bronchoalveolar lavage (n = 3), autoimmunity studies
(n = 5) and microbiology studies (n = 6). All patients received antibiotics and all except
one received corticosteroids. Inhospital mortality was 75 % (mean SAPS II 42.9), with a
mean ICU inpatient time of 5.8 days.
CONCLUSIONS. ILD patients have a high mortality rate even in those without idiopathic
pulmonary fibrosis, raising ethical issues in the ICU management of these patients. Aetiology investigation is not standardized and may reflect the unsuitability of current available
algorithms (2) for the ICU setting. The development of an algorithm for ILD aetiology
investigation and management in ICU is required.
REFERENCE(S). (1) Blivet S, Philit F, Sab JM, Langevin B, et al. Outcome of patients
with idiopathic pulmonary fibrosis admitted to the ICU for respiratory failure. Chest 2001;
120: 209-212. (2) Dempsey OJ, Kerr KM, Remmen H, Denison AR. How to investigate a
patient with suspected interstitial lung disease. BMJ 2010; 340: 1294-1299.
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EVALUATION OF ICU PHYSICIANS’ KNOWLEDGE AND HARD TASKS FOR
UNDERSTANDING OF MECHANICAL VENTILATION
M.M. Pylypenko1, O.Y. Khomenko2
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INTRODUCTION. Mechanical ventilation (MV) has always been the area of rapid
developing and making it challenging for ICU physician to follow, but particular aspects and
tasks of MV that hard to understanding for clinicians often remain uncertain.
OBJECTIVES. To evaluate physicians’ knowledge about ventilation and difficulties that
concern them in their daily practice.
METHODS. We asked clinicians from 99 ICUs in 14 different regions of Ukraine and to
answer tests and take part in a questionnaire. Beside general questions about equipment of
ICUs with ventilators, tests about description and usage of MV regimens etc. they were
requested to describe the difficulties they have during providing the respiratory support and
what additional information they would like to know.
RESULTS. From 178 anaesthesiologists which filled the survey, 176 responded for the test
about description of assist mechanical ventilation and 135 (76,7 %) of responders answered
correctly.104 responders described difficulties encountered while managing MV - response
rate 58,4 %. Near a half of responders (43 %) indicated one particular issue regarding
ventilation and other - two or more areas of difficulties. Challenges in selection of ventilation mode during different conditions experienced 59 clinicians (57 %). Other most
frequent answers identified areas of knowledge gaps in areas such as patient́s adaptation to
ventilator support or synchronization with respiratory pattern (35,5 %), lack or insufficiency
of modern ventilators in ICU (21,2 %), cleaning and maintenance of ventilators (15,4 %),
indications for beginning of invasive ventilation and weaning (12,5 %), different ventilators
in usage and confusion around ‘‘brand’’ names of ventilation modes and regimens
(5,8 %).The questionnaires also revealed that equipment of ICU by ventilators is rather
unsystematic and inadequate. On average, there is around 0,85 ventilators per one ICU bed.
Furthermore, many departments have 3-4 low or middle class models of ventilators from
different producers. Overall, Ukrainian physicians reported current use of more than 35
different names of ventilation modes or regimens because of absents of their uniformity
among the producers. Acute shortage of contemporary ventilators, outdated equipment from
wide variety of manufacturers, unconformity of the names of ventilation modes and regimens were the main factors challenging conduction of MV and contributing to
inconvenience of clinicians in their knowledge.Furthermore, majority of ICU physicians
regard MV as a topic of considerable complexity and warrants wide acknowledgement.
Curriculum of postgraduate trainings needs further adaptation in light of our findings.
CONCLUSIONS. The analysis of this survey revealed valuable information about physicians’ current knowledge and desire to improve their ventilatory practice. As result we can
improve postgraduate teaching in this field and provide valuable information to healthcare
managers.
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KETAMINE IN THE TREATMENT OF BRONCHOSPASM DURING
MECHANICAL VENTILATION COMPARED TO CONVENTIONAL
TREATMENT: PRELIMINARY REPORT
N. Bernal1, E. Bautista1, A. Torres2, J. Aguirre1, J. Franco1, B. González1, F. George1
1
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INTRODUCTION. Bronchospasm during mechanical ventilation is a frequent respiratory
adverse event observed in intensive care,it may lead to hypoxia,hypercapnia and cardiopulmonary deleterious complications.Although conventional rescue treatment with
2
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bronchodilators may be the first line of treatment some patients are unresponsive.Anesthetic
like ketamine has been proposed as an alternative treatment.
OBJECTIVES. To evaluate Ketamine efficacy as compared to placebo for bronchospasm
in patients during mechanical ventilation with conventional treatment and analyze differences between and within respiratory mechanics in both groups through the measurement of
airway resistance,intrinsic PEEP,airways peak pressure,paO2,paCO2,hemodynamics and
mechanical ventilation days.
METHODS. Controlled,double blinded clinical prospective trial.All patients included were
under mechanical ventilation and all of them had a bronchospasm event diagnosed with
respiratory mechanics (increased pulmonary resistance and intrinsic PEEP) unresponsive to
conventional treatment with a combination of b agonist and anticholinergic inhaled treatment.Then an endovenous infusion was administered in a random blinded fashion.Group
1:Ketamine initial dose 2 mg/kg bolus IV dose + then IV infusion 1 mg/kg/h for 6 h or
saline NaCl 0.9 % for the control group.Respiratory mechanics, gasometric arterial and
hemodynamic measurements were registered before treatment and then immediately after
IV bolus and after 6 h.
RESULTS. Up to date 13 patients under mechanical ventilation,sedated with IV anesthesia,
with a bronchospasm event unresponsive to conventional treatment were included,46 %
male and 54 % female.6 patients did receive Ketamine and 7 receive placebo.Admission
diagnosis in 7 patients was pneumonia, 2 patients with lung cancer,1 patient with near to
fatal asthma,1 patient with peritonitis and abdominal sepsis.Both groups at baseline measurements were statistically not different,although peak airway pressure was higher within
Ketamine group (p = 0.001).After treatment with ketamine measurements showed a trend
in major decrease in airways resistance (p = 0.006),intrinsic PEEP (p = 0.004),peak airway
pressure (p = \ 0.001),paCO2 (0.009) and an increase in compliance (p = 0.030),nevertheless only the increase in compliance was statistically significantly different (p = 0.030)
as well as a minor need for vasopressors between both groups.No difference was found in
mechanical ventilation days.
CONCLUSIONS. Although initial data may suggest that Ketamine treatment for bronchospasm in patients unresponsive to conventional treatment could be useful and
cardiopulmonary safe, more data is needed.
REFERENCE(S). 1. Farhad Heshmati.Use of Ketamine in Severe Status Asthmaticus in
Intensive Care Unit. Iranian Journal of Allergy,December 2003. 2. Ketamine in status
asthmaticus.Indian Journal of Critical Care Medicine 2013. 3. Practice guidelines for
sedation and analgesia by non-anesthesiologists. Anesthesiology2002.
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LUNG PROTECTIVE VENTILATION IN ELECTIVE MAJOR ABDOMINAL
SURGERY - AN AUDIT
T. Miller1, W. Angus1, T. Mahambrey1, K. Glennon1, K. Sim1
1
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INTRODUCTION. In 2013 Futier et al1. published work showing that a lung protective
ventilation strategy with low tidal volumes for patients undergoing elective major abdominal surgery was associated with improved clinical outcome and reduced healthcare
utilisation. It is established within intensive care that protective ventilation strategies are
best practice, however until Futier et al’s work, this had not been investigated in anaesthetised patients.
OBJECTIVES. To conduct an audit to investigate tidal volume (Vt) usage in patients
anaesthetised for elective major abdominal surgery within our hospital. Audit standards
were taken from Futier et al’s work with target tidal volume to be between 6-8mls/Kg IBW
(ideal body weight).
METHODS. A retrospective audit was conducted over a 4-month period from Sep
2013-Jan 2014 inclusive. Data was extracted from an electronic document management
system. Inclusion criteria were open or laparoscopic abdominal surgery of duration equal to
or greater than 2 h and age over 18. Patients were excluded if BMI (body mass index) [ 35,
sepsis or mechanical ventilation within preceding 2 weeks or if they had undergone
emergency surgery i.e. non-elective. IBW was calculated using calculation from ARDSnet2.
RESULTS. 63 patients were included, 35 male and 28 female. Mean BMI was 26.28. Mean
recorded Vt was 514mls. 58.7 % of patients had ventilatory Vt within a range of 6-8mls/Kg
of ABW (73 % below 8mls/Kg ABW in total), but only 28.6 % had a Vt of 6-8mls/Kg of
IBW. Overall, patients were ventilated at a mean of 1.36mls/kg above an upper limit of
8mls/Kg IBW.
CONCLUSION. Post-operative respiratory complications have significant consequences
for both the patient and the hospital system, which is under ever increasing pressure. As
clinicians we have a responsibility to reduce where possible any foreseeable complications
associated with general anaesthesia, especially pertinent as part of an enhanced recovery
programme and in the prevention of unplanned intensive care admissions. In contrast to the
original study we included adult patients below 40 years of age as we felt that protective
ventilation represents best practice that should be applicable to all, barring other specific
exceptions. It was shown that in our institution, using ABW the majority of patients are
ventilated within a target range of 6-8mls/Kg but this is significantly reduced against IBW.
A protocol for ventilation in major abdominal surgery will be implemented in line with the
provision to all theatres of a conversion chart for ABW to IBW, following which the audit
will be repeated to close the cycle. Lest we forget, Primum non nocrere.
REFERENCES. 1. Futier et al. A trial of Intra-operative Low-Tidal-Volume Ventilation in
Abdominal Surgery. NEJM 2013; 369:428-37. 2. http://www.ardsnet.org/node/77460
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MANUAL VENTILATION PERFORMANCE: WHICH METHODS ARE USED
FOR ITS ANALYSIS? A REVIEW OF THE LITERATURE
A. Khoury1,2, F.S. Sall1,2, A. De Luca1,2, L. Pazart2, G. Capellier1,3
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BACKGROUND. Nearly 700000 victims suffer sudden death yearly in Europe. Early
cardiopulmonary resuscitation (CPR) is essential for patient survival. This technique,
combining chest compressions and artificial ventilation, is difficult to achieve. The International Liaison Committee on Resuscitation (ILCOR) recommended ideal tidal volumes
and frequency rates for adequate ventilation but does not include in their guidelines how to
assess and analyze ventilation performance. Thus, several studies tried to analyze ventilation
efficiency without a real consensus. This review of the literature aims at exploring the
different methods published these last years.

METHODS. We searched different electronic databases, from 2000 to present, including
PubMed, Science Direct, Google search, Clinical Trials and Cochrane. The main inclusion
criterion of articles in this literature review is the analysis of the ventilation performance.
Thus, the key words used were Bag-Valve-Mask, manual ventilation and ventilation
performance.
RESULTS. 53 articles were selected from which we identified 14 to be more relevant and
eligible regarding our main inclusion criterion. Among them, 11 are bench test studies on
manikin and the 3 remaining are clinical. The ventilatory parameters recorded in these
studies presented in Table 1 were tidal volume (VT), mask tidal volume (Vmask), peak
airway pressure (Ppeak), peak inspiratory flow (PF), volume minute (Vm), inspiratory time
fraction (Ti/Ttot), gastric inflation (Vgastric), ventilation rate (VR), inspiratory/expiratory ratio
(I/E) and maximum airway pressure (Pmax).
DISCUSSION AND CONCLUSION. This literature review shows a wide heterogeneity in
the methods used for analyzing ventilation performance. We outline three main methods: an
overall mean analysis which is the most commonly used method, an analysis of the mean
over each ventilation period and an instantaneous breath-by-breath analysis. However, all
these methods do not fully provide a clear understanding of the ventilatory parameter
variability in time as well as the ventilation efficiency. This review highlights the necessity
to define and develop a new standardized method in order to accurately assess ventilation
performance.
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NEUROMUSCULAR DISEASES IN PATIENTS ADMITTED TO THE INTENSIVE
CARE UNIT: CLINICAL CHARACTERISTICS AND OUTCOME
A. Jerez1, J.M. Nicolas2, J.M. Grau2, R.A. Losno2, P. Moreno2, P. Castro2
Hospital Clinic de Barcelona, Internal Medicine, Barcelona, Spain, 2Hospital Clinic de
Barcelona, Barcelona, Spain
INTRODUCTION. Patients with neuromuscular diseases may be diagnosed after admission to the intensive care unit (ICU). However there is little information about the real
incidence of this problem and the characteristics of these patients.
OBJECTIVES. To assess the number of patients first diagnosed of a neuromuscular disease
during ICU admission, as well as their main clinical characteristics and outcomes.
METHODS. We conducted a retrospective study in a University Hospital. All patients with
a first diagnosis of a neuromuscular disease during ICU admission from January 2005 to
December 2013 were included. Clinical data was obtained from both the ICU and the
Muscle Research Unit. Patients with Guillain-Barré syndrome were excluded.
RESULTS. We identified nine patients affected of a previously undiagnosed neuromuscular
disease out of 2,917 admissions (0.31 %). Six of them were men, and their median age was
66 years (range 27-83). Their final diagnoses were: miastenia gravis (2 patients), amyotrophic lateral sclerosis, muscular amiloidosis, inclusion body myositis, polymyositis,
dermatomyositis, Pompe disease and an undefined metabolic myopathy, one case of each
condition. Five electromyograms and seven muscle biopsies were performed for diagnostic
purposes and the median time to diagnosis was 10 days since ICU admission.
The main cause of ICU admission was hypercapnic respiratory failure (7 patients), whereas
the other two patients entered the ICU because of normocapnic respiratory failure (1) and
convulsive epileptic status (1). Most of the patients were admitted from the emergency
department (6 patients), and 3 came from the ward. Their median APACHE-II score at
admission was 9.1 (range 4-14) and their median SOFA score was 3.56 (range 1-8). Seven
patients required invasive mechanical ventilation for a median time of 8.6 days (range
1-20). A tracheostomy was needed in five cases. Six patients needed vasoactive drugs and
one patient required hemodiafiltration.
Their median length of stay in ICU and hospital was 29 (range 9-77) and 42 days (range
5-88), respectively. Three patients died during their ICU admission and two after ICU
discharge, being the cause of death related to the newly diagnosed neuromuscular disease.
When discharged from the hospital, one of the patients needed permanent ventilatory
support, four required oxygen supply and four remained with a permanent tracheostomy.
CONCLUSIONS. Although infrequent, neuromuscular disorders can be diagnosed after
ICU admission, usually due to respiratory failure. Although most of them do not have
specific treatment, diagnosis of these entities is important because they usually have a bad
outcome.
REFERENCE(S). Cabrera Serrano M; Alejandro A; Rabinstein. Causes and Outcomes of
Acute Neuromuscular Respiratory Failure. Arch Neurol. 2010;67(9):1089-1094.
GRANT ACKNOWLEDGMENT. No grants were received for this study.
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CHARACTERISTICS AND CLINICAL OUTCOMES OF ACUTE RESPIRATORY
DISTRESS SYNDROME IN MEDICAL INTENSIVE CARE UNIT, TERTIARY
HOSPITAL OF THAILAND
N. Chindavech1, W. Ngaosri1, S. Siriwong2
1
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INTRODUCTION. There are very few studies in diagnosis and pattern of ARDS patients
in Thailand. The various causes reported for ARDS have been associated with a variety of
tropical infections.
OBJECTIVES. The aim of this study was to assess the clinical characteristics and factors
predicting outcomes among ARDS patients.
METHODS. Prospective observational study was done over 1 year from October 2012 to
December 2013 in medical intensive care unit, Buriram hospital. Baseline characteristics,
etiology, disease severity, length of hospital stay and mortality were collected. Factors
significantly influenced mortality were examined by univariate analysis.
RESULTS. 80 of 560 (14.3 %) patients were ARDS were enrolled. Mean age was 45.8
(± SD 15.2), 52 (65.0 %) were men. Mean PaO2/FiO2 was 163.0 ± 9.1 and severe ARDS
(PaO2/FiO2 \ 100) was 37.5 %. PEEP level was 12 ± 3.7cmH2O. Mean APACHEII was
35.1 ± 4.5, SAPII 66.5 ± 8.2, SOFA day1 14.5 ± 3.0, SOFA day3 10.8 ± 5.1, lactate
8.9 ± 3.8, ScVO2 75.7 ± 14.4, creatinine 3.8 ± 1.6, 81.3 % of patients were in AKIN
stage 3, 93.1 % received continuous renal replacement therapy.
Bacterial pneumonia including mellioidosis, leptospirosis and scrub typhus were three main
diagnosis (31.3 %, 20.0 %, 10.0 %, respectively). Length of hospital stay was
12.5 ± 11.9 days, ICU stay 6.2 ± 7.2 days, mechanical ventilator free day 6.3 ± 9.0.
Additionally, in hospital mortality was 43.8 % and 28 day mortality was 46.3 % associated
with pulmonary complications included diffuse pulmonary hemorrhage and pulmonary
edema. Moreover, patients with presence of septic shock, required vasopressor, more than
three organ failures prior to admission had a significantly higher mortality rate (p \ 0.05).
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CONCLUSIONS. Septic shock and tropical infections were a significant risks in the
development of ARDS patients in northeastern part of Thailand.
REFERENCE(S). 1. Varma MD, Vengalil S, Vallabhajosyula S, Krishnakumar PC, Vidyasagar S. Leptospirosis and dengue fever: a predictive model for early differentiation based
on clinical and biochemical parameters. Trop Doct. 2014;44(2):100-2 2. George T, Viswanathan S, Karnam AH, Abraham G. Etiology and Outcomes of ARDS in a Rural–Urban
Fringe Hospital of South India. Crit Care Res Pract. 2014;2014:181593. 3. Lew TW, Kwek
TK, Tai D, Earnest A, Loo S, Singh K et al. Acute respiratory distress syndrome in critically
ill patients with severe acute respiratory syndrome. JAMA. 2003 Jul 16;290(3):374-80.
GRANT ACKNOWLEDGMENT. Medical intensive care unit, Buriram hospital, Thailand
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PROGNOSIS OF DIFFUSE ALVEOLAR HAEMORRHAGE IN CRITICAL ILL
PATIENTS
A. Jamoussi1, H. Maamouri1, T. Merhebene1, K. Belkhouja1, K. Ben Romdhane1, F.
Mezni2, J. Ben Khelil1, M. Besbes1
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INTRODUCTION. Diffuse alveolar haemorrhage (DAH) is a therapeutic emergency
because of its respiratory impact. In many cases, the severity of this illness may reach a lifethreatening condition, especially ARDS.
OBJECTIVES. To assess the severity and mortality in patients with DAH admitted in ICU.
METHODS. We retrospectively enrolled patients with DAH admitted in our ICU from
January 2009 to march 2014. In all patients, we recorded demographic characteristics,
respiratory impact, etiologies of the DAH and outcome of patients.
RESULTS. During the study period, we recorded 34 cases of DAH. The median age was
39 years [18 - 75] with a sex-ratio of 0.58. The median SAPS II score was 24 [6 - 52]. An
acute respiratory failure was present at admission in 26 patients (76.7 %) with a median
PaO2/FiO2 of 190 mm Hg [59 - 471]. DAH etiologies were immunologic in 10 cases
(29.4 %) and non immunologic in the 24 others (70.6 %). Mechanical ventilation was
required in 22 patients (64.7 %), it was NIV in 9 patients (26.5 %) and invasive in 13
patients (38 %). According to the Berlin classification, all ventilated patients had an ARDS:
severe in 7 cases, moderate in 9 cases and mild in 6 cases. The median length of stay was
11 days [1 - 66]. Mortality rate was 26.5 % (9 patients). Causes of death was refractory
hypoxemia in 4 and multiorgan failure in 5 patients.
In univariated analysis, 3 predictive mortality factors were identified: age (62 vs 31;
p = 0.011), SAPS II score (35 vs 20; p = 0.016) and need of invasive ventilation (61.5 %
vs 4.8 %; p = 0.001).
In logistic binary analysis, the only independent predictive mortality factor was the need of
invasive ventilation with p = 0.018, OR = 19.9 [1.66 - 239.04].
CONCLUSIONS. In ICU, DAH is a severe affection with a mortality rate of 26.5 %. The
need of invasive mechanical ventilation predicts independently a pejorative prognosis.
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INCIDENCE, RISK FACTORS AND OUTCOMES OF NEW-ONSET ATRIAL
FIBRILLATION IN CRITICALLY ILL PATIENTS WITH SEPSIS
P.M.C. Klein Klouwenberg1,2,3, S. Kuipers1, M.J. Schultz4, L.M. Peelen3, M.J. Bonten2,3,
O.L. Cremer1
1
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and Primary Care, Utrecht, Netherlands, 4Academic Medical Centre, University of
Amsterdam, Department of Intensive Care Medicine, Amsterdam, Netherlands
INTRODUCTION. Critically ill patients with sepsis are at increased risk of developing
cardiac dysrhythmias, most commonly atrial fibrillation (AF). This is thought to be due to the
systemic inflammatory response, increased levels of circulating stress hormones, and autonomic dysfunction that accompanies sepsis. Furthermore, the occurrence of new-onset AF in
critically ill patients is associated with both increased morbidity and mortality, but it is
uncertain whether these relations are causal, and whether they hold true for patients with sepsis.
OBJECTIVES. To determine the incidence, risk factors and outcomes of AF in a cohort of
patients with sepsis.
METHODS. We identified new-onset AF in a cohort of critically ill patients admitted with
sepsis to two tertiary intensive care units (ICU) in the Netherlands between January 2011
and June 2013. Patients following cardiac surgery were excluded. Multivariable-adjusted
predictors of new-onset AF during sepsis were identified. We used competing risks analyses
to determine the association of new-onset AF with mortality.
RESULTS. 1786 patients with sepsis were included. A total of 1076 AF episodes occurred in
410 patients. The median number of AF episodes during ICU admission per patient was 2
(interquartile range (IQR) 1-3) and the median length of both first and recurrent AF episodes
was 4 h (IQR 2-10). The increase in heart rate was 9 beats/min (IQR 4-28) after onset of first
episodes and 6 beats/min (IQR 3-27) after onset of recurrent episodes. There was no change in
mean arterial pressure after onset of AF (median change first episodes -2 mmHg (IQR -9-5),
recurrent episodes -1 mmHg (IQR -10-7)). The cumulative risk of new-onset AF was 10 %
(95 % CI: 8-13), 21 % (18-24), 39 % (35-43) in patients with sepsis, severe sepsis and septic
shock, respectively. Independent predictors for AF during sepsis included age, APACHE score,
temperature and inotrope use. New-onset AF was associated with both an increased length of
ICU stay (cause-specific hazard ratio for discharge alive 0.72; 95 %CI 0.63-0.81) and increased
ICU mortality, when accounting for imbalances in baseline markers of disease severity and the
competing risk of discharge (subdistribution hazard ratio 2.18; 95 %CI 1.69-2.82).
CONCLUSIONS. New-onset AF is common in critically ill patients with sepsis and is
associated with excess mortality. Early risk stratification of patients may allow for pharmacological interventions to prevent this complication.
GRANT ACKNOWLEDGMENT. This study was supported by the Centre for Translational Molecular Medicine (http://www.ctmm.nl), project MARS (grant 04I-201). MB has
received research funding from the Netherlands Organization of Scientific Research (NWO
Vici 918.76.611).
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I COUGH UK - A PERI-OPERATIVE SERVICE IMPROVEMENT PATHWAY
FOR REDUCING POST OPERATIVE PULMONARY COMPLICATIONS
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ARTERIAL CARBON DIOXIDE LEVELS PREDICT IN-HOSPITAL MORTALITY
INDEPENDENT OF ARTERIAL OXYGEN AFTER RESUSCITATION FROM
CARDIAC ARREST
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INTRODUCTION. Post-operative pulmonary complications can be devastating and costly
for patients and healthcare services [1][2]. Internal audits demonstrated high risk surgical
patients followed the national trend for the rates of developing a post-operative pulmonary
complication (PCC). We classified PPCs as atelectasis, pneumonia, pneumothorax, respiratory failure and exacerbation of a pre-existing lung condition [3] and high risk as
ASA [ 3, surgery time [ 180 min, upper abdominal incision, diabetes and smoking.
OBJECTIVES. We have adapted a service improvement project, I-COUGH [4] with an
aim to reduce our rates of PCCs.
METHODS. Introduction of a care bundle running throughout the operative period,
namely:
I-Incentive spirometry
C-Coughing and deep breathing exercises
O-Oral hygiene
U-Patient and carer understanding
G-Getting out of bed and early mobilisation
H-Head of bed elevation
UK-Pre-operative: education on fitness, diet and smoking. Post-operative: enhanced
recovery incorporating I COUGH.
Pre-operatively patients will receive education on I-COUGH UK from trained nursing staff.
To encourage the use of this bundle we have a developed a patient education leaflets and
videos, educating patients to use an incentive spirometer, oral hygiene and virtual tours of
theatre and HDU. We have designed a website to hold these videos and a ‘youtube’ station.
We have developed a pathway, based on the enhanced recovery model, incorporating I
COUGH for nursing staff to follow on HDU.
RESULTS. Initial audits showed 24 % (n = 50) of patients admitted to HDU developed a
PPC. We have looked at these patients against all patients undergoing a surgical procedure,
regardless of risk, on a given day and found 2 % (n = 51) of these patients developed PCC.
Indicating our work should be directed towards the high-risk. We are conducting a rolling
audit on patients going through the new pathway.
CONCLUSIONS. PCCs are a concerning area for most clinicians, but we aim to reduce our
rate by 50 % over the next 2 years with I COUGH UK
REFERENCE(S). [1] Dimick, J B, et al., (2004), Hospital costs associated with surgical
complications: a report from the private-sector National Surgical Quality Improvement
Program, J. Am. Coll. Surg., 199(4), pp 531 - 537 [2] Lambert, M L, Suetens, C, Savey, A
et al. (2010), Clinical outcomes of health-care associated infections and antimicrobial
resistance in patients admitted to European intensive care units: a cohort study, Lancet
Infect. Dis., 3099(10), pp70258-9 [3] Sakai, T, Planinsic et al (2006), The incidence and
outcome of perioperative pulmonary aspiration in a university hospital: a 4-year retrospective analysis, Anesth. Analg. 103(4), pp941-947 [4]Cassidy, M R, Rosenkrantz, P et al
(2012), I COUGH: Reducing Postoperative Pulmonary Complications with a multidisciplinary Patient Care Program, 93rd Annual Meeting of the New England Surgical Society,
Rockport, Maine, September 21, 2012
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INTRODUCTION. Cardiac arrest heralds devastating effects on organ perfusion and tissue
oxygenation, including cerebral ischemia. Derangements in both arterial carbon dioxide
(PaCO2) and oxygen (PaO2) have been associated with worse outcome in critically ill
patients after cardiac arrest [1, 2]. However, it is presently unknown whether the effects of
PaO2 and PaCO2 are independent of each other.
OBJECTIVES. We aimed to assess the association and interaction of PaCO2 and PaO2 with
in-hospital mortality in a multicenter cohort of patients admitted to Dutch intensive care
units (ICUs) after cardiac arrest.
METHODS. Data were collected from the Dutch National Intensive Care Evaluation
(NICE) registry, a high quality database. Retrospective analyses were performed on data
from mechanically ventilated patients after out-of-hospital cardiac arrest and cardiopulmonary resuscitation, between 2007 and 2012. PaCO2 and PaO2 values from arterial blood
gas analyses with lowest PaO2/FiO2 ratios in the first 24 h of ICU admission were retrieved
for analyses. In logistic regression models, cubic splines of PaCO2 and PaO2 were introduced as predictors for in-hospital mortality. Multivariable analyses were conducted using
logistic regression adjusted for APACHE IV score, age, admission source, year of admission, lowest glucose, therapeutic hypothermia and propensity scores for hypo-/hypercapnia.
Statistical model performance and interaction effects were tested using Akaike information
criterion (AIC).
RESULTS. Overall, 2631 (47.6 %) patients died in the ICU and 2992 (54.2 %) died before
hospital discharge. PaCO2 was significantly associated with in-hospital mortality
(P \ 0.001) in univariate analysis. This model was significantly improved when PaO2 was
fitted to the model (ANOVA, P \ 0.001). No significant interaction effect (arterial oxygen
by arterial carbon dioxide concentration) on mortality was found (ANOVA, P = 0.25).
After adjustment for additional confounders, the association was attenuated but remained
statistically significant for PaCO2. Including PaO2 in the multivariate model did not
essentially change the predictive performance (ANOVA, P = 0.14).
CONCLUSIONS. In our retrospective analyses of a multicenter cohort, carbon dioxide and
oxygen in arterial blood were, independent of each other, significantly associated with inhospital mortality after resuscitation from cardiac arrest. After adjustment for additional
confounders, arterial carbon dioxide, but not oxygenation emerged as a significant independent predictor for death. Our findings stress the need for future studies on optimal PaCO2
and PaO2 targets in these patients.
REFERENCES. 1. Kilgannon JH, et al. Association Between Arterial Hyperoxia Following
Resuscitation From Cardiac Arrest and In-Hospital Mortality. JAMA. 2010;303(21):21652171. 2. Schneider AG, et al. Arterial carbon dioxide tension and outcome in patients
admitted to the intensive care unit after cardiac arrest. Resuscitation. 2013;84(7):927-934.
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ACUTE KIDNEY INJURY AFTER OUT-OF-HOSPITAL CARDIAC ARREST:
PREVALENCE, RISK FACTORS AND OUTCOME
L. Guillemet1, G. Geri1,2,3, F. Dumas1,2,3, J. Charpentier1, M. Antona1, V. Lemiale4, W.
Bougouin1,2,3, J.-P. Mira1,2, C. Vinsonneau5, A. Cariou1,2,3, J.-P. Empana3
1
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INTRODUCTION. The prevalence and the prognosis of acute kidney injury (AKI) during
post out-of-hospital cardiac arrest (OHCA) period are unclear. We aimed at evaluating
AKI’s prevalence within the 48 first hours after OHCA, identifying risk factors for developing AKI and evaluating the impact of AKI on ICU and D28 mortality.
METHODS. Retrospective analysis of prospectively collected data in a large OHCA patients
cohort from a cardiac arrest center in Paris. We excluded patients previously suffering from
chronic kidney disease, for whom ethnic origin was unknown and patients dead on arrival. AKI
was defined as: urine output \ 0.5 mL/kg/h during the first six hours, admission creatinine
level higher than 1.5 fold than theoretic creatinine estimated with MDRD (glomerular filtration
rate considered normal as 75 mL/min/1.73 m2), renal replacement therapy (RRT) still necessary at day-3 or peak creatinine over the first 48 h higher than 1.5 fold the theoretic creatinine
estimated with MDRD in patients not filling previous criteria. Main outcome was day-30
mortality. Multivariate and multinomial logistic regressions were performed to pick up factors
associated with AKI and with day-7 and day-30 mortality, respectively.
RESULTS. 803/907 patients were included in the analysis. (67.9 % were males of median
age 60.6 [50.2,72.7] years. An initial shockable rhythm was observed in 51.1 % and OHCA
was related to a cardiac cause in 52.7 %. Post-resuscitation shock occurred in 51.6 %.
Therapeutic hypothermia (TH) and percutaneous coronary intervention (PCI) were performed in 86.3 and 24.7 % of cases, respectively. Day-7 and day-30 mortality rates were
46.2 and 66.1 %, respectively.
AKI was observed in 313 (39.0 %) patients. Median admission creatinine level was 150 vs
89 lmol/L in patients with compared to those without AKI (p \ 0.01). Median 6-first hours
urine output was 0.3 and 1.7 mL/kg/h in patients with and without AKI, respectively. RRT was
performed in 48.5 % of patients at admission whereas it remained necessary in 13.4 % at day3. Age higher than 61 years (OR = 1.47; 95 %CI [1.08,1.98]; p = 0.01), post resuscitation
shock (OR 2.52; 95 %CI [1.85,3.44]; p \0.01) were associated with AKI occurrence whereas
an initial shockable rhythm (OR 0.69, 95 %CI [0.49-0.97] p = 0.03) and PCI performing (OR
0.61; 95 %CI [0.42,0.90]; p = 0.01) were protective from AKI. In multinomial logistic
regression, AKI was independently associated with day-7 (OR 2.91 [1.93,4.40]; p \ 0.01) and
day-30 (OR 2.02 [1.26,3.25], p \ 0.01) mortality. All patients still requiring dialysis at ICU
discharge (n = 4) were weaned at hospital discharge.
CONCLUSION. AKI occurred in nearly 40 % of our large cohort of OHCA patients. An
age higher than 61 years and post resuscitation shock were independently associated with
AKI’s occurrence. AKI was independently associated with day-7 and day-28 mortality.
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PRELOAD-DEPENDENCE INDICES TO TITRATE VOLUME EXPANSION
DURING SEPTIC SHOCK: A RANDOMIZED CONTROLLED TRIAL
J.-C. Richard1,2,3, F. Bayle1, B. Gaël1, V. Leray1, S. Debord1, B. Delannoy1,
A. Stoian Cividjian1, F. Wallet1, H. Yonis1, C. Guerin1,3,4

REFERENCE(S). 1. Marik PE,et al. Dynamic changes in arterial waveform derived
variables and fluid responsiveness in mechanically ventilated patients: a systematic review
of the literature. Crit Care Med 2009;37(9):2642-7. 2. Cavallaro F et al. Diagnostic accuracy
of passive leg raising for prediction of fluid responsiveness in adults: systematic review and
meta-analysis of clinical studies. Intensive Care Med 2010;36(9):1475-83.
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PULMONARY HYPERTENSION POSSIBLY LINKED TO LEFT HEART DISEASE
IN COPD
D. Lepida1, E. Galiatsou1, A. Papathanasiou1, V. Koulouras1, C. Katsouras2, G. Nakos1
1
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INTRODUCTION. Pulmonary hypertension (PH) in COPD is generally thought to reflect
disease severity. PH is also a common complication of left heart disease (PH-LHD) which is
a well known comorbidity of COPD.
OBJECTIVES. The aim of this ongoing study is to look at the association, if any, between
PH and LHD in COPD. The results of a preliminary analysis are presented here.
METHODS. COPD patients who gave consent to participate in the study underwent clinical
examination, ABGs, spirometry, ECG and echocardiography. Those with echocardiographic
evidence of pulmonary hypertension who agreeded to, underwent right heart catheterisation
(RHC). Exclusion criteria were a diagnosis of asthma as predominant disease and admission
for any other cause than COPD exacerbation.
RESULTS. Eighty nine consecutive patients with COPD (13 female, 76 male) were
screened for the presence of PH and LHD. Age was 65.71 ± 11.52. Forty of them were seen
as outpatients and 59 were admitted either to the ward (21) or to the ICU (28), with acute
COPD exacerbation. Forty-six percent were stage GOLD 4, 20 % were stage 3, 13 % were
stage 2, 12 % were stage 1 and 9 % were stage 0. Forty-nine (55 %) had a known history of
arterial hypertension, 24 (27 %) of diabetes and 13 (15 %) of coronary artery disease. All of
the patients were evaluated with echocardiography, 17 underwent RCH and four coronary
angiogram. Echocardiography disclosed the presence of left ventricular systolic dysfunction
in 26 patients (29 %), with 6 presenting with segmental hypokinesis. The vast majority had
left ventricular diastolic dysfunction (68, 76 %) and forty patients (45 %) had right heart
disease (right ventricural dysfunction or right atrial and ventricular dilatation). According to
the echo findings PH when velocity of tricuspid regurgitation exceeded 3.4 m/s, possible if
velocity was 2.9-3.4 m/s or B 2.8 m/s but with additional echocardiographic findings
suggestive of PH, and unlikely if tricuspid regurgitation velocity was B 2.8 m/s with no
other findings suggestive of PH. PH was thus likely in 15 patients (17 %), possible in 28
(31 %), and unlikely in 46 (52 %). PH was confirmed in thirteen of the seventeen patients
who underwent right heart catheterisation. In nine of the thirteen patienst this was associated
with a pulmonary artery wedge pressure more than 15 mmHg. Five of these patients had
isolated post-capillary and four combined pre- and post capillary PH as classified according
to a diastolic pressure difference of \ 7 mmHg or C 7 mmHg respectively.
CONCLUSIONS. LHD was evident in the vast majority of patients with COPD, with LV
diastolic dysfunction being the prevalent type. Almost half of these patients (48 %) presented with likely or possible PH based on echocardiographic criteria. PH was confirmed in
13 out of 17 patients who underwent RHC and was mainly associated with LHD (PH-LHD).
REFERENCE(S). 1.J Am Coll Cardiol 2013;62:D100-8 2. J Am Coll Cardiol
2013;62:D109-16

1
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INTRODUCTION. Preload dependence indices (such as pulse pressure or cardiac output
variation during passive leg raising) are reliable to predict fluid responsiveness 1,2, and may
help to identify patients requiring intravascular volume expansion, while avoiding unnecessary fluid administration in other patients. However, whether using these indices for fluid
resuscitation improves septic shock prognosis remains unknown.
OBJECTIVES. To determine the clinical benefit of using preload dependence indices to
titrate volume expansion during septic shock.
METHODS. In a single-center randomized controlled trial, septic shock patients were randomized into either a central venous pressure-guided group (control group, n = 30) or a preload
dependence indices-guided group (n = 30) for the intravascular volume expansion. Cardiac
output was continuously monitored with the Picco device (Pulsion Medical Systems, Munich,
Germany). In both groups, an hemodynamic algorithm was run at each episode of hypotension,
every hour during the first 6 h after randomization, and then every 4 h until shock resolution or
death. The primary end-point was time to shock resolution defined by vasopressor weaning.
RESULTS. Both treatment arms were well balanced regarding general characteristics at
admission and randomization, characteristics of infection, and hemodynamics. Time to
shock resolution was not different between treatment arms (2.0 [1.2-3.1] vs. 2.3 [1.4-5.6]
days in control and preload dependence groups, respectively (figure 1)). The daily amount
of fluids administered for intravascular volume expansion was higher in control than in
preload dependence group (917 [639-1511] vs. 383 [211-604] mL, p = 0.01). The values of
physiologic variables did not change between groups over time, except for plasma lactate
(figure 2). There was a strong trend towards lower mortality in the preload dependence
group (23 % vs 47 %, p = 0.10).

[Figure 1 & 2]
CONCLUSIONS. Titrating intravascular volume expansion with preload dependence
indices has no effect on time to shock resolution, but is associated with a decrease in the
daily amount of intravascular fluids administered as compared to control. Further studies are
required to assess the impact of this strategy on patient survival.
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DIAGNOSING PNEUMONIA ON THE INTENSIVE CARE UNIT WITH SERUM 1H
NMR SPECTROSCOPY
D. Antcliffe1, B. Jiménez2, K. Veselkov2, E. Holmes2, G. Hanna3, M. Takata1, A.C.
Gordon1
1
Imperial College London, Section of Anaesthetics, Pain Medicine and Intensive Care,
London, United Kingdom, 2Imperial College London, Section of Computational and
Systems Medicine, London, United Kingdom, 3Imperial College London, Division of
Surgery, London, United Kingdom
INTRODUCTION. Clinical features and investigations lack predictive value when diagnosing pneumonia so new tools to aid diagnosis are important to improve outcomes.
Metabonomics compares and quantifies differences in metabolic profiles of biological fluids
enabling potentially hundreds of metabolites to be explored.
OBJECTIVES. To apply proton nuclear magnetic resonance (1H NMR) spectroscopy to
serum from ICU patients with and without pneumonia to determine if metabolic profiling
has potential to aid diagnosis.
METHODS. Patients admitted for invasive ventilation were recruited within 48 h of the
start of ventilation, with consent from the next of kin. Two groups were enrolled; those with
pneumonia based on clinical features, investigations and Clinical Pulmonary Infection Score
(CPIS), and those with brain injuries (BI) without pneumonia at the start of ventilation.
Serum was separated immediately and frozen at -80 C until NMR analysis.
1D 1H NMR spectra were obtained on a 600 MHz Bruker spectrometer. After phasing,
baseline correction and peak alignment of the spectra comparisons were performed using
multivariate statistics including recursive maximum margin criterion discriminant analysis
with a Mahalanobis-distance based classifier and ten-fold cross validation. Individual
metabolites were compared using analysis of variance (ANOVA).
RESULTS. Thirty-three patients were recruited (22 without and 11 with pneumonia). Mean
age (52 ± 15 yrs vs 54 ± 18yrs p = 0.75), sex (55 % vs 82 % male p = 0.25), APACHE II
score (17 ± 5.9 vs 20 ± 6.8 p = 0.26) and time to sampling (41 ± 17 h vs 42 ± 8 h
p = 0.67) were similar between groups. As expected C-reactive protein (69 ± 62 mg/L vs
175 ± 92 mg/L p \ 0.01) and white cell count (10.0 ± 3.8 109/L vs 16.1 ± 8.2 109/L
p = 0.04) were higher in the pneumonia group and minimum Pa/FiO2 ratio was lower
(41.7 ± 15.1 kPa vs 26.3 ± 8.6 kPa p \ 0.001).
Discriminant analysis provided a model with a classification accuracy of 77 % (area under
the receiver operating curve (AUROC) 0.80). Using only metabolites that reached a significance threshold of 0.05 or better on ANOVA classification accuracy improved to 85 %
(AUROC 0.94). Of the identified metabolites levels of formate (p \ 0.01) appeared higher
in patients with pneumonia and alanine (p \ 0.01) in those without.
Six BI patients developed ventilator associated pneumonia (VAP), based on CPIS, during
their stay. Comparison of samples taken at the time VAP developed to the 22 BI admission
samples produced a model with a classification accuracy of 71 % (AUROC 0.65) after
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selecting only significant metabolites the classification accuracy improved to 89 % (AUROC 0.97).
CONCLUSIONS. This preliminary investigation demonstrates that metabonomic techniques may be applied to the serum of critically ill patients with the potential to assist in the
diagnosis of pneumonia and specifically VAP.
GRANT ACKNOWLEDGMENT. Funding was from an Intensive Care Foundation
Young Investigator award and the Imperial College NIHR Biomedical Research Centre.

CONCLUSIONS.
1. Patients with severe CAP admitted to the ICU showed lower levels of circulating
immunoglobulins (IgG1, IgG2, IgG3, IgG4, IgA and IgM) than non-ICU patients. 2. A
decreased level in IgG total, IgG1 and IgG2 during a pneumonia process, is related to higher
mortality.
GRANT ACKNOWLEDGMENT. 08/PI 090448 from Fondo de Investigaciones Sanitarias (FIS) and CIBER de Respiratorio (06/06/0028).

0886

0884
RISKS AND PROGNOSTIC FACTORS FOR ICU-ACQUIRED PNEUMONIA DUE
TO PSEUDOMONAS AERUGINOSA WITH AND WITHOUT MULTIDRUG
RESISTANCE
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RATIONALE. Pseudomonas aeruginosa is one of the most frequent microorganisms
causing intensive care unit (ICU)-acquired pneumonia (ICUAP). While antibiotic resistance
for P. aeruginosa continues to increase in Europe, there is lack of information regarding
specific risk factors and its associated inflammatory response.
OBJECTIVES. To identify risk factors for ICUAP due to P. aeruginosa and for the
presence or absence of multidrug resistance (MDR) and the associated inflammatory
response.
METHODS. Among 394 consecutive episodes of ICUAP collected prospectively from 6
medical and surgical ICUs in a tertiary hospital, we included 246 (62 %) cases with etiologic diagnosis. We compared the main clinical characteristics and the variables
representing disease severity and outcomes between patients with ICUAP caused by P.
aeruginosa or other pathogens and between P. aeruginosa with and without MDR.
RESULTS. Pseudomonas aeruginosa was the most frequent causative microorganism (72,
29 %); in 21 (29 %) of them P. aeruginosa was MDR. Compared with other etiologies,
patients with P. aeruginosa were older, more often previously colonized by P. aeruginosa,
they had received more frequently previous antibiotics, they had higher rates of chronic
obstructive pulmonary disease, less incidence of chronic alcohol abuse, and less pleural
effusion. Multivariate analysis showed that prior airway colonization by P. aeruginosa and
previous antibiotic treatment, both monotherapy and in combination, were independently
associated to a higher risk of P. aeruginosa aetiology, while chronic alcohol abuse and
pleural effusion were independently associated to a lower risk for this pathogen. Inflammatory biomarkers were similar between patients with and without P. aeruginosa; however,
patients with MDR P. aeruginosa had lower levels of interleukin-6 at day 1 than those with
P. aeruginosa without MDR. Non-response to treatment was not significantly different
between cases with and without P. aeruginosa, as well as in patients with P. aeruginosa with
and without MDR. Pseudomonas aeruginosa, with or without MDR, was not associated
with a different mortality compared with other etiologies, even when adjusting for
confounders.
CONCLUSIONS. Prior airway colonization by P. aeruginosa and previous antimicrobial
treatment predicted P. aeruginosa aetiology, while alcohol abuse and pleural were associated to a lower risk for this pathogen. Pseudomonas aeruginosa is not associated to higher
mortality or treatment failure compared to other pathogens.
FINANCIAL SUPPORT. SEPAR, SOCAP, 2009-SGR-911, FUCAP, IDIBAPS, Ciberes
(CB 06/06/0028), and ERS Fellowship.
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CONTRIBUTION OF TRACHEAL PH IN THE EARLY DIAGNOSIS OF
VENTILATOR-ASSOCIATED PNEUMONIA (VAP) - PRELIMINARY RESULTS
M. Ben Romdhane1, A. Ben Souissi1, M. Karoui1, S. Kamoun1, A. Riahi1, W. Laaribi1,
M.S. Mebazaa1
1
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INTRODUCTION. Pneumonia associated with mechanical ventilation is a leading cause of
morbidity and mortality in ICU. In humans, the tracheal pH is slightly more acidic than
plasma pH (1). The aim of this study is to assess the relationship between tracheal pH
variability and the occurrence of VAP.
METHODS. A prospective observational study conducted in a medicosurgical ICU over a
period of 60 days including 25 patients intubated within the first 48 h of admission. The pH
was measured by test strips on samples of tracheal secretion aspirated from the tracheal
intubation (T0) every day at a fixed time. In the mean time, we monitored parameters
needed to calculate the ‘‘clinical pulmonary infection score’’ (CPIS). We also noted the
bacteriological data including protected specimen brush (PSB). Patients were classified into
two groups: VAP (+) and (-) based on the PSB and the CPIS. Statistical analysis was
performed with SPSS-18.0 software: variables were expressed in effectives and %. VAP
groups (+) and (-) were compared using the Chi Square test.
RESULTS. At T0, the tracheal pH was acid (pH \ 7) in all patients except three who had
inhaled (pH [ 8). During the ICU stay, among these 25 patients, 13 developed a VAP (4
early and 6 later after day 5) with a CPIS [ 6. Tracheal pH was alkaline among 11 patients.
Of those patients who had developed VAP, 8 were already under probabilistic antibiotherapy - 2 for aspiration pneumonia and 4 for extrapulmonary sepsis. We noted the
concomitant tracheal pH with the PSB and the corresponding CPIS:
 8 PSB \ 0: pH \ 7,
 10 PSB corresponding to a colonization: 3 with pH [ 8 and 7 with pH \ 7,
 7 PSB [ 0 and CPIS [ 6: 6 with pH [ 8 and 1 pH \ 7.
DISCUSSION. By comparing these preliminary results with the literature, we discovered
that the acid tracheal pH promotes the onset of pneumonia (2,3). The majority of infected
patients with CPIS [ 6 have an alkaline pH regardless of the time pneumonia was diagnosed and the preliminary antibiotherapy. It is certain that our study has some limits:
(1) the small number of patients studied,
(2) the pH was not measured at the distal airways and may be influenced by local conditions,
and
(3) the measure itself was not performant (reactive strip).
Nevertheless, contradictory results found in the literature concerning such a topic requires
the attention of clinicians and further research. Among nosocomial infections in ICU, VAP
is probably one of the most severe pathologies increasing morbidity and mortality. This is
requires a more exhaustive study for earlier diagnosis of VAP.
REFERENCES. 1. Boucher RC. J Appl Physiol 1981 c 2. Clary-Meinesz C. Eur Respir J.
1998 3. Karnad DR. Crit Care Med. 1990
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SERUM LEVELS OF IMMUNOGLOBULINS (IG) AND SEVERITY OF
COMMUNITY-ACQUIRED PNEUMONIA (CAP)
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Consorci Sanitari Mataró, Intensive Care Unit, Mataro, Spain, 2Institut Català de la Salut,
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INTRODUCTION. There is evidence of the relationship between severity of infection and
inflammatory response of the immune system.
OBJECTIVES. To assess serum levels of immunoglobulins and to establish its relationship
with severity of community-acquired pneumonia (CAP) and clinical outcome.
METHODS. This was an observational and cross-sectional study in which three groups of
patients diagnosed with CAP were compared: patients treated in the outpatient setting
(n = 54), patients requiring in-patient care (hospital ward) (n = 173), and patients requiring
admission to the intensive care unit (ICU) (n = 191).
RESULTS. Serum total IgG (and IgG subclasses IgG1, IgG2, IgG3, IgG4), IgA, and IgM
were measured at the first clinical visit. Normal cutpoints were defined as the lowest value
obtained in controls (B 680, B 323, B 154, B 10, B 5, B 30, and B 50 mg/dL for total
IgG, IgG1, IgG2, IgG3, IgG4, IgM, and IgA, respectively). Serum immunoglobulin levels
decreased in relation to severity of CAP. Low serum levels of total IgG, IgG1, and IgG2
showed a relationship with ICU admission. Low serum level of total IgG was independently
associated with ICU admission (OR = 2.45, 95 % CI 1.4 to 4.2, P = 0.002), adjusted by
CURB-65 severity score and comorbidities (chronic respiratory and heart diseases). Low
levels of total IgG, IgG1, and IgG2 were significantly associated with 30-day mortality.
VARIABLE

Odds ratio
(95 % confidence interval)

P value

Low level of total IgG (B 680 mg/dL)

2.45 (1.4-4.2)

0.002

CURB-65 severity score

4.62 (3.33-6.4)

\ 0.001

Chronic heart disease

0.22 (0.12-0.4)

\ 0.001

Chronic respiratory disease

0.29 (0.17-0.51)

\ 0.001

[Low levels of IgG adjusted by risk factors]
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INTRODUCTION. Pneumonias related to mechanical ventilation are the most frequent
complications associated with invasive devices in the ICU. The presence of this complication has a high morbidity and mortality.
OBJETIVES. To assess the clinical impact of the implementation a set of preventive
measures for mechanical ventilation-related pneumonia (MVP) in Spanish ICUs (‘‘Pneumonia Zero’’ project).
METHODS. Prospective, intervention and multicentre study sponsored by the Spanish
Ministry of Social Services and Equality and scientifically supported by the SEMICYUC
and the SEEIUC. For the development of the project, an assessor team was established,
which identified 7 preventive measures of MVP whose fulfilment was compulsory and 3
non-compulsory highly recommendable measures. The ENVIN-ICU registry was used as
the measurement instrument and the rate of MVP expressed as incidence density (ID) per
1000 days on mechanical ventilation (MV) as the evaluation measure. Cooperation of the
Health Care Councils of the different Autonomous Communities, hospital managers as well
as leaders and health care personnel of the Spanish ICUs participated actively in the
implementation of the project, which took place between April 1st, 2011 and December
31st, 2012. Descriptive results month by month throughout the intervention period are
presented.
RESULTS. During a period of more than 9 months, 210 ICUs participated in the study,
with a total of 119,171 patients admitted to the ICU, in which MV was used for
555,752 days. In 93 (44.3 %) cases, ICUS belonged to hospitals of [ 500 beds, in 86
(40.9 %) cases to hospitals of 200 to 500 beds and in 31 (14.8 %) cases to hospitals
of \ 200 beds. Also, in 151 (61.4 %) cases hospitals were university-affiliated and in 196
(93.3 %) belonged to public administrations. A total of 3533 episodes of MVP in 3197
patients were diagnosed. A progressive decrease of the ID-MVP from the second trimester
of 2011 (8.35 episodes per 1000 days on MV) to the fourth trimester of 2012 (4.33 episodes
per 1000 days on MV) was observed. The ID-MVP was higher in ICUs from hospitals
of [ 500 beds (6.68 episodes per 1000 days on MV) and lower in hospitals of 200-500 beds
(5.52 episodes) and of \ 200 beds (5.16 episodes). Also, the ID-MVP was higher in ICUs
from teaching hospitals as compared with non-teaching centres (6.56 vs. 5.61 episodes per
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1000 days on MV) and in ICUs from public hospitals as compared with private centres (6.37
vs. 6.02 episodes per 1000 days on MV).
CONCLUSIONS. The implementation of a set of measures for preventing MVP included in
the ‘‘Pneumonia Zero’’ project has been associated with a 48 % reduction of pneumonia
related to assisted ventilation.
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A RE-AUDIT OF APPROPRIATE ANTIBIOTIC DOSING ACCORDING TO
RENAL FUNCTION OR RENAL REPLACEMENT THERAPY IN CRITICAL
CARE
K.D. Donnelly1, K. Patel1, J.J. Coleman2, D. Westwood3, K. England1
1

Queen Elizabeth Hospital, Anaesthetics & ICM, Birmingham, United Kingdom, 2Queen
Elizabeth Hospital, Clinical Pharmacology, Birmingham, United Kingdom, 3Queen
Elizabeth Hospital, Infomantics, Birmingham, United Kingdom
INTRODUCTION. A re-audit of antibiotic dosing over 1 year was conducted over the four
critical care units at University Hospital Birmingham. The prescribed regimen of co-amoxiclav, meropenem, piperacillin\tazobactam (pip\taz) and ciprofloxacin was compared to
the recommended regimen according to the hospitals local prescribing guidelines, based on
renal function and use of renal replacement therapy (RRT).The initial audit considered all
prescriptions of 2009, using the unpublished prescribing guidelines as the standard. These
guidelines were published on the hospital intranet one year after the initial audit.
OBJECTIVES. To determine adherence to local antibiotic prescribing protocol with
respect to renal function and RRT during 2012.
METHODS. The same method as the initial audit was used. The electronic prescribing
system was interrogated for all intravenous (i.v.) prescriptions of the antibiotics on the 4
critical care units in 2012. The dose, duration, number of administrations, patient’s eGFR,
and use of RRT were recorded. One off prescriptions and records without a recent eGFR
were discarded. A total of 3306 prescriptions were included. They were grouped by Unit and
antibiotic, then further sub classified to renal function (normal, mild, moderate, severe,
RRT).
RESULTS. Of the 3306 prescriptions 81.2 % (2687) were correct as per renal function and
RRT.
The total number of prescriptions per antibiotic were as follows: co-Amoxiclav 1002 (97 %
correct), pip\taz 1104 (84 %), meropenem 984 (60 %) and ciprofloxacin 220 (93 %).
Of note: meropenem was overdosed in 27 % of prescriptions; 20 % during mild renal
impairment (median doses 15, range 0-96) and 4.3 % during RRT (14.5, 0-77). Underdosing
occured in 9.2 % with normal renal function (8, 0-94). Pip\taz was underdosed in 14 %; 5 %
normal renal function (4, 0-27) and 6.5 % mild impairment (4, 0-37). Ciprofloxacin was
underdosed in 6.8 %; 5 % with normal renal function (3,1-12).
Area 1

Area 2

Area 3

Area 4

Totals

Meropenem

244/429
= 56 %

155/226
= 68 %

101/131
= 76 %

91/198 = 46 %

591/984
= 60 %

Tazocin

367/435
= 84 %

161/188
= 85 %

137/155
= 88 %

254/322 = 79 %

919/1100
= 84 %

Ciprofloxacin

52/67 = 77 %

25/25
= 100 %

18/18
= 100 %

110/110
= 100 %

205/220
= 93 %

Co-

170/187
= 91 %

137/140
= 98 %

52/52
= 100 %

613/623 = 98 %

972/1002
= 97 %

833/1118
= 75 %

478/579
= 83 %

308/352
= 88 %

1068/1253
= 85 %

amoxiclav
Totals

[Table 1]
CONCLUSIONS. In comparison to the previous audit(1), dosage errors have increased
across all units despite the publication of prescribing guidelines. Pip\taz was again frequently underdosed across all four units, particularly in those with no or mild renal
impairment. Sub optimal treatment is possible. Overdosing was again common with meropenem across all four units, and particularly in those with mild renal impairment. Whilst
higher peak levels may be advantageous (2), the significance of dose dependent side effects
must be considered.
The integration of prescribing advice based upon renal function and RRT to the electronic
system may reduce errors.
REFERENCES. 1. Donnelly et al. An audit of antibiotic dosing according to renal function
or renal replacement therapy in critical care. Critical Care 2011, 15(Suppl 1):P218 2. Giles
LJ, et al. Pharmacokinetics of meropenem in intensive care unit patients receiving continuous veno-venous hemofiltration or hemodiafiltration.Crit Care Med. 2000, 28:632-637.

increased risk of AKI, use of RRT and its association with short-term mortality in surgical
critically ill patients.
METHODS. In this prospective study, urinary [TIMP-2] x [IGFBP7] was measured 4-6 h
after admission. Clinical bedside variables such as norepinephrine dosing, mean arterial
pressure, hemoglobin level, cumulative fluid balance and urine output were evaluated and
logistic regression models of risk assessment with and without the [TIMP-2] x [IGFBP7]
test were calculated.
RESULTS. A total of 120 patients were included in the study. In a multivariable regression
model, addition of [TIMP-2] x [IGFBP7] to real time bedside clinical parameters significantly improved the ability to predict risk for AKI where the area under receiving operating
curve (AUC) 0.79 (95 %CI 0.71,0.88) increased to AUC 0.85 (95 %CI 0.78,0.92),
p \ 0.001 and risk for use of RRT with AUC 0.88 (95 % 0.76,1.00) improving to AUC 0.89
(95 %CI 0.79,1.00), p = 0.009. The [TIMP-2] x [IGFBP7] test was the strongest predictor
of AKI and use of RRT. Moreover, [TIMP-2] x [IGFBP7] [ 0.3 was significantly associated
with increased 28-day mortality (p = 0.014) in the multivariable model, although the test
remained primarily an AKI risk assessment tool (median [TIMP-2] x [IGFBP7] value for
patients dying prior to 28-days was lower than median value for those developing AKI stage
2-3 or for those receiving RRT) .
CONCLUSIONS. In general surgical patients, application of the [TIMP-2] x [IGFBP7] test
obtained 4-6 h after admission, significantly improved early detection of risk of AKI and use
of RRT in the clinical daily routine. Early cellular damage is associated with an increased
risk for 28-days mortality, highlighting the importance of early structural biomarker
assessment in future evaluation of AKI.

0892
MICROPARTICLE-BOUND ENDOGLIN (CD105-MPS) IS ASSOCIATED WITH
ACUTE RENAL FAILURE DURING SEPTIC SHOCK
X. Delabranche1,2, J. Boisramé-Helms1,2, L. Stiel1, P. Asfar3, Y. Mootien4, A. Monnier1,
T. Lavigne5, F. Toti6, F. Meziani1,2
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INTRODUCTION. Acute kidney injury (AKI) and renal failure (ARF) are common features during septic shock but their pathogenesis remains debated. Macrovascular impairment
has been evoked, but hypotension is nor required nor sufficient to induce AKI. Mitochondrial activation and energy-sparing adaptation to injury is emerging to unify sepsis-induced
AKI1. Endoglin (CD105) is rapidly expressed during hypoxia to favor neoangiogenesis2.
CD105 could be a marker of hypoxia-induced AKI.
OBJECTIVES. We look at circulating microparticle-bound endoglin (CD105-MPs) as
biomarker of ARF during septic shock. Microparticles (MPs) are sub-micronic plasma
membrane fragments released from stressed cells that expose procoagulant phosphatidylserine (PhtdSer).
METHODS. 100 patients with septic shock were enrolled in 3 medical ICUs. To assess
cellular injuries, total microparticles (PhtdSer-MPs), CD31-MPs and CD105-MPs (endothelial cells) and CD11a-MPs (leucocytes), were quantified by prothrombinase assay at
admission (D1), and at D3. Soluble (s)E-selectin, sP-selectin, platelet glycoprotein V
(sGPV), routine hemostasis and prothrombin fragments 1 + 2 (F1 + 2) were quantified by
ELISA. AKI and ARF were according RIFLE stratification. Attending physician initiates
renal replacement therapy (RRT) when required. Repeated measures were analysed with
ANOVA, linear mixed model and two-way ANOVA with post hoc analysis when recommended. (NTC #01604551)
RESULTS. 92 patients were investigated. Patients were divided in three groups: (1) no
ARF, n = 39; (2a) ARF without RRT, n = 19 and (2b) ARF requiring RRT, n = 35.
SAPS2 and SOFA were higher (p \ 0.05) in (2b) vs. (1) and (2a): 67 ± 18, 51 ± 14,
54 ± 19 and 11.6 ± 2.6, 8.7 ± 2.4, 9.3 ± 3.3 respectively. Coagulation activation was
obvious in patients (2b), with increased F1 + 2: 733 ± 435, 485 ± 401, 588 ± 457 lmol/L
[70-230], higher ISTH score and DIC diagnosis (%): 4.8 ± 1.3 (63 %), 3.6 ± 1.0 (16 %),
4.1 ± 1.1 (37 %). Total MPs were increased in the same proportion in the three groups, as
CD31-MPs (apoptosis). Nevertheless, a specific pattern could be evidenced during ARF not
only on endothelial cell injury markers (elevated CD105-MPs and sE-selectin) but also on
leucocyte (CD11a-MPs) and platelet (sP-selectin and sGPV) activation. Cytokines were
dramatically increased during ARF. RRT induces increased platelet activation with
thrombocytopenia at D3 while generated thrombin (F1 + 2) was in the range. On the other
hand, RRT was unable to lower CD105-MPs, CD11a-MPs and sE-selectin between groups
(2a) and (2b).
CONCLUSION. In our cohort, ARF was associated with increased hemostasis activation
but also cell activation (CD105-MPs, sE-selectin, and in a lesser extend CD11a-MPs). There
is a strong association between cellular activation, hemostasis and ARF arguing for a
cytopathological rather than a hemodynamic injury.
REFERENCES. 1Gomez H, et al. Shock 2014;41:3-11 2Lopez-Novoa JM & Bernabeu C.
Am J Physiol Heart Circ Physiol 2010;29:H959-74
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EARLY TUBULAR CELLULAR STRESS DETECTED BY URINARY
BIOMARKERS TIMP-2 AND IGFBP7 IS ASSOCIATED WITH INCREASED
28-DAYS MORTALITY
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IN PATIENTS WITH SEVERE SEPSIS MICROPARTICLE PROFILES DIFFER
ACCORDING TO THE SOURCE OF INFECTION
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INTRODUCTION. Cell-cycle arrest proteins TIMP-2 and IGFBP7 (tissue inhibitor of
metalloproteinase 2 and insulin-like growth factor-binding protein 7) are markers of cellular
stress and damage in the early phase of tubular injury. Combined analysis of these biomarkers allows the identification of patients at high risk for moderate to severe acute kidney
injury (AKI) (KDIGO stage 2 and 3). However, the performance of this test in the very early
phase (4-6 h) after a potential kidney injury, as well as the potency to combine its results
with standard bedside clinical measurements; to predict different severities of AKI
(including and excluding stage 1); to signal early use (\ 48 h) of renal replacement therapy
(RRT) and to predict 28-days mortality, have not been previously reported.
OBJECTIVES. We evaluated the association of early structural cellular stress and damage
detected through elevated biomarkers [TIMP-2] x [IGFBP7] [ 0.3 ng/l2/1000 with
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INTRODUCTION. Microparticles (MP) are small, protein containing vesicles shed from
cells upon activation that are being evaluated as possible novel biomarkers in severe sepsis
(SS). Many studies have investigated MP originating from different cells with inconsistent
and sometimes conflicting results.
OBJECTIVES. To quantify and characterise MP subsets according to their cells of origin
in two well-defined cohorts of patients with SS [community acquired pneumonia (CAP) and
faecal peritonitis (FP)].
METHODS. Patients were recruited to the UK Genomic Advances in Sepsis (GAinS)
study. Plasma samples collected from patients with CAP or FP during the first 24 h
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following admission to ICU were analysed. MP were measured in platelet free plasma
(prepared by differential centrifugation) using flow-cytometry following staining with
monoclonal antibodies (granulocytes MP CD66b + , monocytes MP CD14 + , lymphocytes
MP CD3 + , platelets MP CD41 + , erythrocytes MP CD235 + , endothelium MP CD51 +)
and Annexin V (to identify MPs).
RESULTS. Sixty CAP and 20 FP patients were studied. Their mean age (± SD) was
65 (± 16.3) and 71 (± 12.3) years respectively (NS). Females constituted 39 % and
50 % of the CAP and FP cohorts, respectively (NS). SOFA [median (range) 8(2-17)
vs. 7(1-12)] and APACHE II scores [18(7-34) vs. 18(8-35)] were similar between CAP
and FP patients, respectively. Comorbidities were also similar between both groups.
There was no significant difference in granulocyte count [median (range): 11.55(0.3459.7) x109/L vs. 8.48(1.34-30.34) x109/L], lymphocyte count [0.6(0-2.4) x109/L vs.
0.56(0.16-1.88) x109/L], monocyte count [0.55(0-2.7) x109/L vs. 0.56(0.02-1.98) x109/
L] or platelets count [191(13-617) x109/L vs. 163(12-567) x109/L] between CAP and
FP patients.
When compared to FP patients those with CAP had significantly higher counts of AV +/
CD66b + MP (119 ± 21/ll vs. 64 ± 123/ll, p = 0.02), AV +/CD14 + MP (367 ± 67/ll vs.
22 ± 12/ll, p \ 0.0001) and AV +/CD3 + MP (216 ± 42/ll vs. 44 ± 14/ll, p = 0.0004)
The counts for AV +/CD41 + MP (7235 ± 1473/ll vs. 4039 ± 1832/ll), AV +/CD235 + MP
(668 ± 221/ll vs. 208 ± 57/ll) and AV +/CD51 + MP (280 ± 49/ll vs. 240 ± 42/ll) were
not significantly higher in CAP patients than in those with FP (Figure 1).

Figure 1. Microparticle subsets according to cells of origin in community acquired
pneumonia (CAP) and faecal peritonitis (FP) severe sepsis patients. * p \ 0.05.
***p \ 0.001.
CONCLUSION. Counts for granulocyte-, monocyte- and lymphocyte-derived MP were
significantly higher in patients with SS due to CAP than in those with FP. These observations
suggest that in SS the pathophysiological mechanisms may differ according to the source of
infection, highlighting the importance of studying more homogeneous patient cohorts.
GRANT ACKNOWLEDGEMENT. HCA international
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CLINICAL SIGNIFICANCE OF PERIPHERAL VENOUS OXYGEN SATURATION
IN PATIENTS WITH SEVERE SEPSIS OR SEPTIC SHOCK AFTER INITIAL
RESUSCITATION
H. Chung1, J.H. Lee1, K. Kim1, Y.H. Jo1, J.K. Kim1
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INTRODUCTION. The pathophysiology of severe sepsis or septic shock is related to an
imbalance between systemic O2 delivery and consumption. ScvO2 can reflect balance
between systemic O2 delivery and consumption. However C-line placement is one of the
most time-consuming procedure for protocol-guided resuscitation of septic patients. And
during initial shock states, O2 consumption depends on O2 supply and overall balance may
be similar in each part of body. Thus, it can be extrapolated that systemic balance between
O2 delivery and consumption by ScvO2 can be estimated by regional balance by SpvO2
from peripheral venous blood sampling.
OBJECTIVES. To evaluate the clinical significance of SpvO2 and to compare the correlation and agreement between SpvO2 and ScvO2 in severe sepsis or septic shock.
METHODS. This study was a prospective observational study in patients who visited ED and
diagnosed as severe sepsis or septic shock from Mar. 1. 2009 to Sep. 30. 2012. Initial management was according to ‘‘Surviving sepsis campaign: 2008’’. The outcome was 28-day
mortality. The blood sample for gas analysis was obtained at initial ScvO2 sampling time and at
6 h after initial resuscitation. Peripheral venous blood for SpvO2 was obtained from radial
artery or dorsalis pedis artery within 30 min of central venous blood sampling for ScvO2.
RESULTS. From 380 eligible patients, 241 patients were finally included. The overall
28-day mortality was 17.0 %. Baseline ScvO2 and SpvO2 values were not significantly
different between survivors and non-survivors. After 6-hr management, SpvO2 were significantly lower in non-survivors than survivors. But, ScvO2 was not significantly different
between groups. In survivor group, correlation between ScvO2 and SpvO2 was significant at
initial and after 6-hour resuscitation (Spearman r = 0.290, p \ 0.001;
Spearman r = 0.307, p \ 0.001, respectively). However, in non-survivor group, correlation
was not significant (Spearman r = 0.172, p = 0.315 at baseline; Spearman r = 0.136,
p = 0.397 at 6-hr resuscitation). Initial lactate values were significantly correlated with
SpvO2 at baseline (Spearman r = -0.199, p = 0.004) but not with ScvO2 (Spearman r = 0.054, p = 0.445). After 6-hr resuscitation, blood lactate values were significantly correlated with SpvO2 but not with ScvO2 (lactate vs SpvO2, Pearson r = -0.437, p \ 0.001;
lactate vs ScvO2, Pearson r = -0.028, p = 0.6934, respectively). Mortality rate was significantly higher in SpvO2 \ 70 % group than in SpvO2 [ 70 % group without reference to
ScvO2 values. And Patients who had ScvO2 [ 70 % and SpvO2 [ 70 % were significantly
higher survival times during 28-day follow-up period.
CONCLUSIONS. Agreement between SpvO2 and ScvO2 were poor and SpvO2 was not
correlated with ScvO2 especially in non-survivor group. However, SpvO2 values were
significantly correlated with lactate values and the achievement of SpvO2 [ 70 % during
initial resuscitation showed significantly lower 28-day mortality without reference to ScvO2.
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PERFORMANCE OF NEW HIGH PERFORMANCE DRESSINGS AS COMPARED
TO TRADITIONAL ONES IN PREVENTION INFECTION AND NON INFECTION
COMPLICATIONS OF CATHETERS IN ICU: A RANDOMIZED CONTROLLED
STUDY
S. Calvino Gunther1, M. Chautemps2, C. Schwebel2, E. Sengel2, S. Ruckly3,
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INTRODUCTION. In ICUs, it is essential to maintain a high quality intravascular access.
Despite its benefits, it also exposes patients to serious complications, such as infectious
complications (colonization and infection) and mechanical complications (dysfunction,
thrombosis, extravasation, accidental removal).
OBJECTIVES. The ADVANCED Study aimed to determinate whether the use of a
new generation transparent dressing (3 MTM IV Advanced), compared to 3 MTM HP
Dressing and to Smith and Nephew’s IV3000TM, could help reduce post-insertion
complications on ICU’s most used intravascular access: central venous catheters
(CVC), arterial catheter (AC), dialysis catheter (DC), pulmonary arterial catheter (PAC)
and peripheral catheters (PC). Secondary endpoints included mean number of complications per patient, time of occurrence, life span of catheters, number of disrupted
dressings and tolerance.
METHODS. All patients [ 18yo with an expected length of stay of 48 h in the ICU
and at least one of the study catheter’s placed inside the ICU, were randomized into
two groups, depending on the type of dressing available for the control group: 3 M TM
IV Advanced vs control dressings. between oct 2012 and Feb 2013 the control dressing
was 3 MTM HP Dressing, between Feb 2013 and Oct 2013 the comparator was Smith &
Nephew IV3000 TM. Complications were reviewed by an independent group of experts,
not aware of the randomization group; who were also in charge of validating their
gradation.
RESULTS. We included and evaluated 629 patients, 2221 catheters (875 PC, 632 CVC, 514
AC and 200 DC and PAC) and 5562 dressings.The overall incidence density of complications was 5/1000 catheter days. Complication rate was not different between groups. At
least one minor complication occurred in 20 % vs 16,5 % in the period 1 1 (RR = 1.2,
p = 0.35) and in 25,5 vs 26,6 % in the period 2 (RR = 0.95, p = 0.65). Dysfonction was
the most common complication leading to catheter early removal, specially on AC (28,8 %),
DC (21 %) or PC (19,6 %). Colonization rates ranged from 12 % for DC, to 7 % for AC and
CVC, whereas thrombosis rates were lower (5 % for DC \ 1 % for AC and CVC). The
severity of these complications was very variable, depending on the impact on patients.
CONCLUSIONS. 3 M TMIV Advanced was well tolerated and associated with a similar
complication and disruption rate as control dressings (2.2 vs 2.1 in mean, RR = 1.04,
P = 0.19). The ADVANCED Study is the first one to evaluate the overall rate of catheter
related complication in ICU, and the on-going analyses about the risk factors of dressing
disruption and of complications should help us to improve efficacy in catheter management
and quality of care.
GRANT ACKNOWLEDGMENT. unrestricted research grant from 3 M
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MEROPENEM AND PIPERACILLIN CONCENTRATIONS IN ICU PATIENTS
TREATED WITH CONTINUOUS RENAL REPLACEMENT THERAPY
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INTRODUCTION. Higher than traditional serum concentration targets have been suggested to improve clinical outcome for critical care patients treated with beta-lactam
antibiotics. Previous studies have questioned beta-lactam dosing recommendations for
critical care patients treated with continuous renal replacement therapy (CRRT).
OBJECTIVES. To evaluate serum concentrations obtained with standard doses of meropenem and piperacillin in ICU patients treated with CRRT.
METHODS. This is a single center observational study of patients treated with meropenem
or piperacillin-tazobactam and CRRT. For these patients serum concentrations were measured as a clinical routine. Repeated measurements were recommended after major changes
in antibiotic or CRRT regimes. Paired serum samples were obtained at 50 % and 100 % of
the dosing interval. Concentrations of the antibiotics were determined by LC–MS according
to quality-assured routine methods in the hospital pharmacology laboratory. Unbound
piperacillin concentration was calculated assuming a protein binding of 20 %, meropenem
protein binding was considered negligible. Serum concentrations was compared with the
susceptibility breakpoints (MIC) for Pseudomonas aeruginosa, 2.0 and 16.0 mg/L for meropenem and piperacillin respectively. The comparisons are reported as the percentage of all
sampling occasions with a concentration below the breakpoint at the mid and end of the
dosing interval and below four times the breakpoint at the end the dosing interval. A betalactam concentration above the breakpoint at the mid of the dosing interval is considered as
a traditional target. Linear regression was used to correlate effluent CRRT flow corrected for
predilution with measured concentrations and terminal concentration halftime.
RESULTS.
47 and 23 paired samples were analyzed from 38 and 19 patients treated with meropenem 1 g
q8 h and piperacillin 4 g q8 h respectively. Meropenem concentrations were (mean ± standard deviation) 17.0 ± 7.8 and 9.0 ± 5.2 mg/L at the mid and end of the dosing interval
respectively. For piperacillin the concentrations were 63.4 ± 21.3 and 35.9 ± 14.2 mg/L.
Effluent CRRT flow were (mean ± standard deviation), 2.6 ± 0.7 L/h for both antibiotics.
Linear regression demonstrated a weak (R2 = 0.11) but statistically significant (P \ 0.05)
correlation between effluent CRRT flow and meropenem concentration at the end of the
interval, for all other comparisons the correlation was not statistically significant.

% measurements \ 1xMIC
at mid of dosing interval

% measurements \ 1xMIC
at end of dosing interval

% measurements \ 4xMIC
at end of dosing interval

Meropenem 0 %

4.3 %

48.9 %

Piperacillin

8.7 %

100 %

0%

MIC (minimal inhibitory concentration) refers to the suceptibility breakpont for
Pseudmonas aeruginosa.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014

[Fig. 1: Changes in dysnatremia over two decades]

[Meropenem]

Most dysnatremias developed after ICU admission. Dysnatremia was strongly associated
with mortality. The relation between hyponatremia and mortality and the relation between
hypernatremia and mortality both remained largely unchanged (Fig. 2) over the 21-year
observation period. For the normonatremic patients (not shown in Fig 2) the mortality rate
also showed a marginal change from 1992-96 to 2009-12 from 7.5 % to 7.2 %.

[Fig 2: Dysnatremia and mortality over two decades]
[Piperacillin]
CONCLUSIONS. Among ICU patients treated with CRRT, standard doses of meropenem
and piperacillin results in serum concentrations consistent with traditional concentration
targets but fail to reach higher targets in many patients. Our result suggest that standard
doses of meropenem and piperacillin can be used when CRRT dosages are comparable to
those in the current study.
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LONG TERM CHANGES IN DYSNATREMIA INCIDENCE IN THE ICU.
A SWITCH FROM HYPONATREMIA TO HYPERNATREMIA
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INTRODUCTION. Dysnatremias (hyponatremia and hypernatremia) are common during
treatment of patients in the intensive care unit (ICU). Patients are at high risk of developing
sodium disturbances during ICU stay because of the incapacitation, lack of free access to
water and the treatment given for their critical illness. Both ICU-acquired dysnatremias and
those present at ICU admission are associated with increased in-hospital mortality1. Since
therapeutic strategies that may affect dysnatremia incidence have changed considerably, the
epidemiology of dysnatremia may also have changed.
OBJECTIVES. We studied the temporal changes over the past two decades in the incidence of dysnatremia on ICU admission or acquired during ICU stay. We also related these
states with outcome.
METHODS. This retrospective study was performed in ICU patients from two university
teaching hospitals located in different regions in the Netherlands. All adult patients were
considered eligible for inclusion. Of all patients admitted during the study period (19922012) all sodium measurements were collected. Hyponatremia was defined as
[Na+] \ 135 mmolL-1 and hypernatremia as [Na+]C145 mmolL-1. Survival was determined at 1 year after ICU-admission.
RESULTS. For the two centers studied, 46,407 consecutively admitted ICU patients were
included. The 21-year study period was divided into five contiguous periods: 1992-1996,
1997-2000, 2001-2004, 2005-2008, 2009-2012. In this cohort of ICU patients we observed a
clear shift in the incidence of ICU-acquired dysnatremias. The incidence of hyponatremia
nearly halved (from 47 % to 25 %; P \ 0.001) over the study period whereas the incidence of
hypernatremia nearly doubled (from 13 % to 24 %; P \ 0.001). This trend was evident for
both mild and severe hyponatremia and hypernatremia. Note that for clarity the incidences of
normonatremia are not shown in Fig. 1.

CONCLUSIONS. In a large cohort of patients from two ICUs we could demonstrate a shift
in the incidence of dysnatremias. For hyponatremia the incidence decreased, and for
hypernatremia the incidence increased over the study period.
The observed shift strongly suggests changes in therapeutic strategy as underlying causes,
especially since dysnatremia is mostly ICU-acquired.
Potential iatrogenic causes include the increased use of relatively hypertonic infusion fluids
and increased use of hydrocortisone.
REFERENCE(S). 1. Pokaharel,M.; Block,C.A. Dysnatremia in the ICU. Curr.Opin.Crit.Care, 2011, 17, 6, 581-593
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CAN STRONG ION DIFFERENCE-WITHOUT LACTATE (SIDWL) BE USED AS
A PROGNOSTIC INDICATOR FOR MORTALITY AT THE INTENSIVE CARE
UNIT ADMISSION?
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INTRODUCTION. According to Stewart́s approach, the 3 independent variables determining the pH value of the blood are pCO2, SID and total weak acid(1). Apparent strong ion
difference (SIDA) is found to be related to the mortality of critically ill patients and it́s
normal value is accepted to be 39 ± 1 mmol/L(2). In order to prevent the misinterpretation
of hyperlactatemia in acid–base balance, SIDWL calculation is recommended(3).
OBJECTIVES. The objective of this study is to research whether there is any prognostic
relation between the SIDWL values at the intensive care unit admission and the mortality.
METHODS. In our two-centered study, 2691 patients being admitted to the intensive care
unit between 2006 and 2013 were retrospectively evaluated and 1069 of them were included
in the study. The patients were divided into 3 groups as low SIDWL(\ 38 mmol/L), normal
SIDWL(C 38 mmol/L- B 40 mmol/L) and high SIDWL([ 40 mmol/L); and 4 groups in
accordance with lactate levels as LacG1
(\ 2 mmol/L), LacG2(C 2 mmol/L- B 5 mmol/L), LacG3([ 5 mmol/L- \ 10 mmol/L)
and LacG4([ 10 mmol/L). The patientś age, gender, diagnosis, APACHE II score, pH,
PaCO2, HCO3, standard base excess(SBE), base excess-chloride(BECl), Na+, Ca+2, Cl-,
lactate, SIDWL, anion gap(AG) values, length of stay in intensive care unit and mortality
have been recorded.
RESULTS. 1069 patients have been categorized as low SIDWL(768, 71.8 %), normal
SIDWL (127, 11.9 %) and high SIDWL(174, 16.2 %). In the low SIDWL group, Cl- value is
higher and Na+ value is lower than normal SIDWL group. In the high SIDWL group, Clvalue is lower while there is no difference in Na+ values when compared to normal SIDWL
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group. In the univariate analysis, low SIDWL and high SIDWL have increased mortality as 2.17
fold(1.1-4.25) and 2.54 fold(1.19-5.39) respectively (p = 0.025 and p = 0.015). In the multivariate regression model, low SIDWL and high SIDWL have increased mortality as 1.94 fold(0.953.95) and 3.18 fold(1.41-7.16) respectively. The increase in mortality with high SIDWL is statistically significant (p = 0.068 and p = 0.003). While PaCO2 increases mortality 1.02 fold (1.031.04); lactate levels higher than 2 mmol/L increases mortality 2.95 fold (2-4.36) (p \ 0.001 for
both). While SIDA and SBE decrease significantly, there is no difference in SIDWL and BECl values
in LacG1, LacG2 and LacG3 groups. SIDWL increases and BECl positively increases significantly
when the lactate level is higher than 10 mmol/L (p = 0.005 p = 0.003).
CONCLUSIONS. SIDWL values calculated at the intensive care unit admission can be used
as prognostic indicators for mortality independently of the lactate level. SIDWL and BECl
can show the effect of the strong ion difference on metabolic acid–base balance more clearly
and contribute to the treatment method.
REFERENCE(S). 1. Stewart PA. Can J Physiol Pharmacol. 1983; 12:1444-61 c 2. Schück
O et al. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2005; 1:69-73. 3. Stroy
DA et al. Anesth Analg. 2006; 1:144-8.
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INFLUENCE OF HOSPITAL BED DESIGN ON PATIENT MIGRATION
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INTRODUCTION. Maintaining proper patient position in bed has benefits for both patients
and caregivers. For the patient, migration (e.g., sliding toward the foot of the bed) causes
friction and shear forces which are risk factors for pressure ulcers1. Additionally, some Head
of Bed (HOB) articulation designs compress the patient’s torso when elevated, which may
reduce lung expansion volume. For the caregiver, repositioning patients who have migrated
down in bed is a risk factor for low back injury2.
OBJECTIVE. To determine patient migration and torso compression during HOB articulations on three ICU bed designs.
METHODS. Six males and six females lay supine in bed while the head section was
articulated from flat to 45 o to flat with five repetitions (12 subjects X 3 beds X 5 reps = 180
trials). Three ICU beds with different HOB articulation designs from three manufacturers
were tested. In Bed A, as the HOB was raised the head section pivot slid backward while the
head section simultaneously extended in length. In Bed B, the head section did not lengthen
and the pivot did not slide. In Bed C, the head section did not lengthen and pivoted at two
hinge points that did not slide. Using previously reported methods3, a motion capture system
measured changes in body position relative to the bed frame as a result of articulating the
HOB to 45o. Outcome variables were: 1) trochanter migration distance, the relative change
in distance at the end of trial compared to beginning, and 2) torso compression, the change
in distance between the shoulder and trochanter. Repeated ANOVA (a = 0.05) tested for
significant effects with Tukey tests identifying sources of differences.
RESULTS. Bed A resulted in 85 % less patient migration and 34 % less torso compression
compared to Bed C (Figure 1). Means for trochanter migration during flat to 45o HOB
articulation were Bed A: 1.6 cm, Bed B: 9.9 cm or Bed C: 10.5 cm, with Bed A being
significantly less than Beds B and C. Torso compression was also significantly lower for
Bed A than Beds B and C (Bed A: 5.3 cm, Bed B: 6.8 cm, Bed C: 8.1 cm).
CONCLUSIONS. Critical care beds with fixed pivots and head sections that do not
lengthen appear to result in more patient migration and torso compression. Reduced
migration and compression on Bed A suggests that its articulation accommodated the natural elongation of the patient as the patient bends at the hip. Optimal bed design should
minimize patient migration and torso compression, which may lead to clinically significant
reductions in health risks to patients and caregivers.
REFERENCES. 1 Byrne DW, Salzberg CA, 1996, Spinal Cord, 34, 5, 255-263. 2 Hignett S,
1996, Journal of Advanced Nursing, 23, 1238-1246. 3 Kotowski SE, Davis KG, Wiggermann N, Williamson R, 2010, Human Factors, 55, 36-47.
GRANT ACKNOWLEDGEMENT: Partial funding for the study was provided by HillRom, Inc.

the so-called ‘‘obesity paradox’’ is due to a protective effect of obesity per se or is a consequence of the confounding effect of previous performance status (PS) and comorbidities.
OBJECTIVES. To evaluate the impact of BMI, PS, comorbidities and their interplay on the
short term prognosis (hospital mortality) of non-surgical patients admitted to the intensive
care unit (ICU).
METHODS. Retrospective analysis of prospective collected data during a two year-period
(01/11 through 12/13) in an ICU in Brazil. Severity of illness was measured through SAPS3.
PS was categorized as 0 (fully independent), 1 (dependent for at least one basic daily
activity) or 2 (fully dependent). Comorbidities were measured through Charlson Comorbidity Index - CCI. Two statistical analyses were performed: (1) Logistic regression and (2)
Generalized boosted regression model (GBM). GBM was performed with 10,000 validation
trees, 5 cross-validation. Up to four ways interactions were allowed. PS and BMI were
included as continuous variables in both analyses. For logistic regression, BMI was additionally categorized according to BMI in underweight (\ 18.5), normal (18.5-24.9),
overweight (25-29.9), obese (30-34.9) and very obese ([ 35) in a secondary exploration.
RESULTS. 2007 patients were included in the analysis. 345 patients died during hospital
stay. SAPS3, BMI, PS and CCI were associated with mortality on univariate analysis
(Table 1)
All patients
Survivors
Non-survivors p
(n = 2007)
(n = 1662)
(n = 345)
SAPS3, points [IQ]

52[44,61]

50[42,57]

68[58,80]

\0.001

BMI, kg/m2

25.5[22.5,29.1]

25.8[22.8,29.3]

24.3[21.1,28]

\0.001

CCI, n [IQ]

1[0,3]

1[0,3]

3[1,6]

\0.001

0

1226(61)

1098(66)

128(37)

1

557(28)

421(25)

136(40)

2

224(11)

143(9)

81(23)

\0.001

PS, n(%)

[Table 1]
Logistic regression odds ratio and 95 % confidence interval for SAPS3, BMI, CCI and a PS
of 2 were, respectively: 1.1 (1.08-1.11), 0.95 (0.92-0.98), 1.17 (1.09-1.24) and 1.69 (1.142.51). Categorization of BMI in logistic regression suggested that only underweight patients
had higher mortality risk (OR 2.34, 95 % CI 1.27-4.32). On GBM, the relative influences of
SAPS3, BMI, CCI and PS on hospital mortality were 59.7, 20.8, 13.6 and 5.9 %, respectively. The lowest mortality was found for patients with a BMI from between 28-30
(Figure 1). There was a steep increase in mortality for underweight patients with BMI
bellow 20 and a small increase in mortality for patients with BMI greater than 30 (Figure 1)

[Figure 1]
GBM analysis highlighted the complex interplay between BMI, PS, CCI and mortality
(probability plot - Figure 2), with a higher mortality being encountered in patients with high
CCI, low BMI and worse PS. Patients with a BMI close to 28-30 had lower mortality in all
categories of PS.

[Figure 1 Patient Migration]
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IMPACT OF BODY MASS INDEX, PERFORMANCE STATUS, COMORBIDITIES
AND THEIR INTERPLAY ON THE SHORT TERM PROGNOSIS OF MEDICAL
ADMISSIONS TO THE ICU
F.G. Zampieri1,2, F. Colombari1
1

Hospital Alemão Oswaldo Cruz, Intensive Care Unit, São Paulo, Brazil, 2Universidade de
São Paulo, Faculdade de Medicina, Disciplina de Emergências Clı́nicas, São Paulo, Brazil
INTRODUCTION. Body mass index (BMI) appears to be related to outcome of critically ill
patients in a complex way, with reports of reduced mortality in obese patients. It is unclear if

[Figure 2]
CONCLUSIONS. When comorbidity burden, performance status and illness severity are
considered, obesity is not associated with a clear mortality benefit.
REFERENCE. Pickkers P, de Keizer N, Dusseljee J, et al. Body mass index is associated
with hospital mortality in critically ill patients: an observational cohort study. Crit Care
Med. 2013 Aug;41(8):1878-83
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COMPARISON BETWEEN REVISED ATLANTA CLASSIFICATION AND
DETERMINANT-BASED CLASSIFICATION FOR ACUTE PANCREATITIS IN
INTENSIVE CARE MEDICINE
F. Zubia Olaskoaga1, E. Maravi Poma2, L. Bordejé Laguna3, R. Ramı́rez Puertas4,
M. Mourelo Fariña5, EPAMI Study Group
1

Donostia Unibertsitate Ospitalea, Intensive Care Unit, Donostia- San Sebastian, Spain,
Navarra University, Pamplona, Spain, 3Hospital Germans Trias i Pujol, Intensive Care
Medicine, Badalona, Spain, 4Hospital San Cecilio, Intensive Care Medicine, Granada,
Spain, 5Hospital a Coruña, Intensive Care Medicine, A Coruña, Spain
INTRODUCTION. Two new classifications for acute pancreatitis (AP) have been
described in last years: the Atlanta Revised Classification (ARC) and Determinants-Based
Classification (DBC). However, it is not determined which one is better, especially in the
most severe forms.
OBJECTIVES. Compare both classifications in a sample of patients with acute pancreatitis
admitted to Intensive Care Units (ICU).
METHODS. Observational, prospective, multicentric study in 45 Spanish ICU (EPAMI
study). Study period: January 1 to December 31, 2013. Inclusion criteria: diagnosis of AP
and admission in ICU. Variables: age, gender, ARC, DBC, APACHEII and SOFA in the
first 24 h, need for mechanical ventilation (MV) and continuous renal replacement therapy
(CRRT), need for surgery, ICU length of stay (LOS), hospital LOS and hospital mortality.
RESULTS. 365 patients, age 60,19 ± 15,67 years, 62,5 % male. APACHE II in 24 h
16,01 ± 8,23, SOFA in 24 h 6,61 ± 4,51. Surgery: 29,6 %, mortality 29,1 %.
If we apply ARC, 158 AP cases are moderate, 207 are severe. If we apply DBC, 129 cases are
moderate, 173 are severe, 63 are critical. Both classifications show significant differences
between their groups with respect to mortality, mechanical ventilation, CRRT, surgery and ICU
LOS. The DBC shows a statistically significant difference in hospital LOS, but not the ARC.
To compare both classifications, we analyze the discrepancies between groups (Fig 1).

2

on renal function. In our unit we described a strategy with infusion of low dose diclofenac
sodium (DCF)1 efficacious in controlling fever in NCCP, that is currently used.
OBJECTIVES. Aim of this study is to evaluate in a large cohort of NCCP the effectiveness
and the side effects of DCF infusion in controlling temperature.
METHODS. A retrospective analysis of data prospectively collected was performed on NCCP
admitted to our neurosurgical ICU (NICU) in 4 years with a length of stay (LOS) [ 48 h. Core
temperature (CT) was continuously monitored minute by minute with a Foley catheter temperature sensor. Fever has been defined as a single recording of a CT C 38,3 C. Low dose
continuous infusion of DCF (75 mg/day) was started according to clinical judgment in patients
with temperature C 37,5 C, refractory to first line treatment (paracetamol bolus). Infusion
modalities have been described elsewhere1. We evaluated the efficacy of DCF in maintaining
normothermia assessing the time spent over the fever threshold. We recorded, as safety endpoints, renal complication (defined as urinary output decrease and serum creatinine increase at
the levels defined by KDIGO criteria for stage I AKI2) along with secondary intracranial
bleeding (a new or an evolution of a previous intracranial bleeding).
RESULTS. 318 (M 180, mean age 56y ± 18) consecutive NCCP admitted to NICU with a
LOS [ 48 h (median 10 ± 9 days) were included in the study. 179 (56.3 %) received DCF. 119
patients suffered fever (37 %), 68 % due to infectious causes. Mean temperature at which DCF
was started was 37,9 ± 0,5 C and the mean infusion lasted 9 ± 6,4 days. In 69 % of patients
who received DCF normothermia was effectively maintained (no fever episodes). 31 % experienced fever during DCF infusion but fever was very short lasting (0,8 ± 1,8 % of the time, i.e.
168 ± 252 min of fever along NICU stay). Only few patients in DCF group had intracerebral
bleeding (3.9 %) comparable with other series without DCF3. No AKI occurred and no clinically
significant creatinine increment (0,03 ± 0,16 mg/dl was the mean difference after 5 days of
DCF infusion) was recorded. Urinary output (UO) was preserved in all patients ([ 0,1 ml/kg/h).
CONCLUSIONS. Low dose DCF infusion effectively maintained normothermia in most of
the patients and fever episodes were extremely short lasting. Although continued for a long
period, DCF infusion had an acceptable safety profile in NCCP.
REFERENCE(S). 1. Cormio M et al. Neurocrit Care (2007) 6:82-89 2. KDIGO Clinical
Practice Guidelines for Acute Kidney Injury (2012) 3. Lassen B et al. Neurosurgery. (2011)
May; 68(5):1259-68
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[Fig 1]
The 129 cases classified as moderate in DBC, they are also classified as moderate in ARC.
However, there are 29 cases classified as severe in DBC, which are classified as moderate in
ARC. If we compare these 29 cases with the remaining 129 classified as moderate in ARC, they
show a statistically significant higher rate of mechanical ventilation, need for surgery, ICU LOS
and hospital LOS. The mortality is also increased, although not significantly (Table 1).
Variable
ARC moderate
ARC moderate
p
DBC moderate
DBC severe
n

129

29

Mortality

2,3 %

6,9 %

Mechanical Ventilation

14,7 %

37,9 %

0,004

CRRT

2,3 %

0%

NS

NS

Surgery

5,4 %

51,7 %

\0,0001

ICU LOS (days, IQ)

5 (3-7)

12 (4-23)

\ 0,0001

Hospital LOS (days, IQ)

19 (13-27)

36 (28,5-60)

\ 0,0001

[Table 1]
In addition, there are 63 cases classified as critical with DBC and as moderate with ARC. If
we compare these cases with remaining severe cases in ARC (144 cases), ones classified as
critical present greater use of MV, need for surgery, ICU LOS and hospital LOS with
differences statistically significant. Mortality and use of CRRT are also higher in this group,
and the difference is almost significant (Table 2).
Variable
ARC severe
ARC severe
p
DBC severe
DBC critical
n

144

63

Mortality

45,1 %

57,1 %

0,112

Mechanical Ventilation

72,9 %

90,5 %

0,005

CRRT

46,5 %

60,3 %

0,068

Surgery

20,8 %

90,5 %

\ 0,0001

ICU LOS (days, IQ)

11 (5-22)

36 (10-62)

\ 0,0001

Hospital LOS (days, IQ)

22,5 (7,25-38,75)

51 (27-83)

\ 0,0001

[Table 2]
CONCLUSIONS. DBC offers a better selection of patients than ARC for patients with
acute pancreatitis admitted to ICU.
REFERENCE(S). 1. Acevedo-Piedra NG et al. Validation of Determinant-based Classification and Revision of the Atlanta Classification System for Acute Pancreatitis. Clin
Gastroenterol Hepatol. 2014:311-6. 2. Nawaz H, et al. Revised Atlanta and determinantbased classification: application in a prospective cohort of acute pancreatitis patients. Am J
Gastroenterol. 2013;108 (12):1911-7.
GRANT ACKNOWLEDGMENT. This study received no financial support.

EFFECTS OF TIGHT COMPUTERIZED GLUCOSE CONTROL ON
NEUROLOGICAL OUTCOME IN SEVERE BRAIN-INJURED PATIENTS.
A MULTI-CENTER SUB-GROUP ANALYSIS OF THE RANDOMIZEDCONTROLLED OPEN-LABEL CGAO-REA STUDY
R. Cinotti1, C. Ichai2, J.-C. Orban2, P. Kalfon3, F. Feuillet4, A. Roquilly1, B. Riou5,
Y. Blanloeil6, K. Asehnoune1, B. Rozec6
CHU. Hôtel Dieu, Anesthésie-Réanimation, Nantes, France, 2CHU. Hôpital St Roch,
Réanimation Polyvalente, Nice, France, 3CH, Réanimation Médicale, Chartres, France, 4Faculté
de Médecine, Plateforme de Biométrie, Nantes, France, 5CHU Pitié-Salpétrière, Service
d’Accueil des Urgences, Paris, France, 6CHU. HGRL, Anesthésie-Réanimation, Nantes, France
INTRODUCTION. Hyperglycemia is a marker of poor prognosis in severe brain injuries. There
are few data regarding the effects of intensive insulin therapy (IIT) on neurological recovery.
METHODS. A sub-group analysis of the randomized-controlled CGAO-REA study [1]
(NCT01002482) in surgical intensive care units (ICU) of two university hospitals. Patients
with a severe brain injury requiring an expected ICU length of stay C 48 h were included.
Patients were randomized between a conventional glucose management group (blood glucose target between 5.5-9 mmol.L-1) and an IIT group (blood glucose target between 4.46 mmol.L-1). The primary outcome was the day-90 neurological outcome assessed with the
Glasgow outcome scale (GOS) evaluated via phone call [2]. Patients had a good neurological recovery when GOS was 1 (good recovery) or 2 (mild disability) [2]. Secondary
outcomes were in-ICU morbi-mortality in the 2 groups.
RESULTS. 188 patients were included in this analysis. Ninety-eight (52 %) patients were
randomized in the IIT group and 90 (48 %) in the control group. Forty-one (21.8 %) patients
had traumatic brain injury, 60 (31.9 %) had aneurysmal subarachnoid hemorrhage, 22
(11.7 %) had intra-cerebral hemorrhage, 16 (8.5 %) had malignant stroke, 26 (13.8 %) had
resuscitated cardiac arrest and 23(12.3 %) had miscellaneous diseases. The mean Glasgow
coma score at baseline was 6 (3-11). Patients in the IIT group received more insulin (130
[68-251] UI versus 74 [13-165] UI in the control group, p = 0.01), had a significantly lower
morning blood glucose level (5.9 [5.1-6.7] mmol.L-1 versus 6.5 [5.6-7.2] mmol.L-1,
p \ 0.001) in the first five days after ICU admission. The IIT group experienced more
episodes of moderate hypoglycemia (46 (51 %) versus 19 (19 %), p \ 0.001), but the
number of episodes of severe hypoglycemia were comparable (6 (6.6 %) versus 4 (4 %),
p = 0.5). In the IIT group, 24 (27 %) patients had a favorable neurological outcome
compared to 31 (32 %) in the control group (p = 0.4). There were no differences between
the 2 groups regarding the ICU length of stay, the number of ventilatory-free days, the day28 mortality. The occurrence of hypoglycemia did not influence the outcome.
CONCLUSIONS. In this sub-group analysis of a large multi-center randomized trial, IIT
did not appear to alter the day-90 neurological outcome or in-ICU morbidity in severe braininjured patients.
REFERENCE(S). [1] Kalfon P, Giraudeau B, Ichai C, Guerrini A, Brechot N, Cinotti R,
et al. Tight computerized versus conventional glucose control in the ICU: a randomized
controlled trial. Intensive Care Medicine 2014;40:171-81. [2] Ichai C, Payen J-F, Orban J-C,
Quintard H, Roth H, Legrand R, et al. Half-molar sodium lactate infusion to prevent
intracranial hypertensive episodes in severe traumatic brain injured patients: a randomized
controlled trial. Intensive Care Medicine 2013;39:1413-22.
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VASOSPASM WORSENING RELATED TO SWITCH OF NIMODIPINE
ADMINISTRATION IN SPONTANEUS SUBARACHNOIDAL HEMORRAGE

Therapeutic manipulations of the injured brain:
0908–0912
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AN EFFECTIVE AND SAFE STRATEGY TO TARGET NORMOTHERMIA IN
NEUROCRITICAL PATIENTS WITH FEVER
1

2

1

1

1

1

1

M.G. Abate , A. Grassi , A. Patruno , A. Vargiolu , F. Sala , E. Zanotto , M. Panzeri ,
B. Cadore1, G. Citerio1
1

Ospedale San Gerardo, Dipartimento di Anestesia e Rianimazione, Monza, Italy,
Università di Milano Bicocca, Dipartimento di Scienze della Salute, Monza, Italy
INTRODUCTION. Fever, due to infective or central causes, is common in neurocritical
care patients (NCCP) and it is associated with neurological deterioration. Among strategies
to contrast fever, non-steroidal anti-inflammatory drugs (NSAIDs) are usually unsuccessful
and frightened for their effects on platelets, with a potential risk of intracranial bleeding, and

2

S. Valles Angulo1, M.P. Gracia Arnillas1, I. Dot Jordana1, A. Zapatero Ferrandiz1,
I. Navalpotro Gomez1, E. Cuadrado Godiva1, A. Ois Santiago1, G. Villalba Martı́nez1,
T. Sola Martinez1, E. Vivas Diaz1
1

Hospital del Mar, Barcelona, Spain
OBJECTIVES. To assess clinical and/or neurosonlogycal changes in vasospasm, due to
switch in nimodipine way of administration, from intravenous to oral.
METHODS. This was a prospective register of patients diagnosed of spontaneus SAH
admitted in our hospital from 2007 to 2013. The way of nimodipine administration was
assayed, as well as worsening in vasospasm monitorized by transcraneal doppler. We also
collected cardiovascular risk factors, radiology and clı́nical variables, date of treatment
switch and associated symptoms.
RESULTS. 197 patients were included. In 81 of them (41.1 %) vasospasm was detected,
85 % first week of admission. In 30 patients (37 %) vasospasm worsened coinciding with
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switching nimodipine way of administration from iv to oral, being assymptomathic in 18 of
them (60 %). Intravenous treatment was reinitiated in 27 patients (90 %) improving vasospasm in 22 of them (81’5 %), and 5 cases (18.5 %) needed intraarterial nimodipine with
good response. Just one patient (3.3 %) developed ischemic injury with vasospasm worsening. There were no demographic differences, neither in cardiovascular risk factors or in
radiology images; just an association with smoking (63.3 % vs 37.9 %; p = 0.045). In
relation with the date of switching treatment, it was earlier in those patients who got worse:
4.5 days (3-10) vs 10 days (5-19.25); p = 0.01.
CONCLUSIONS. Switching nimodipine from iv to oral causes vasospasm worsening in
high pecentage of patients. Accurate monitoring with transcraneal doppler lets us identify
this situation and take appropiate treatment adjustments.Early switch from iv to oral, seems
to favour vasospasm worsening.
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HYPEROXIA IS ASSOCIATED WITH INCREASED CEREBRAL DAMAGE
AFTER SEVERE TBI
H. Quintard1, C. Patet1, T. Suys1, P. Marques-Vidal2, M. Oddo1
1

CHUV-Lausanne University Hospital, Intensive Care Medicine, Neuroscience Critical
Care Research Group, Lausanne, Switzerland, 2CHUV-Lausanne University Hospital,
Internal Medicine, Lausanne, Switzerland
OBJECTIVES. There is still substantial controversy as to whether hyperoxia may be beneficial
or detrimental after traumatic brain injury (TBI). Here, we examined in patients with severe TBI
whether incremental FiO2 levels were associated with increased evidence of secondary brain
injury, quantified by cerebral extracellular levels of glutamate, lactate and glucose.
METHODS. This was a retrospective analysis of a cohort of patients with severe TBI
admitted to the Department of Intensive Care Medicine, Lausanne University Hospital
(CHUV), between October 2009 and November 2013, who underwent advanced intracranial
monitoring consisting of cerebral microdialysis (CMD), brain tissue oxygen (PbtO2) and
intracranial pressure (ICP), as part of standard patient care. Monitoring was placed in
visually normal right frontal brain parenchyma. FiO2 levels were categorized into 4 separate
ranges (\ 40 %; 41-60 %; 61-80 %, 81-100 %) and were associated with CMD concentrations of glutamate, lactate, and glucose, measured hourly. Associations were adjusted for
main cerebral (PbtO2, ICP, CPP) and systemic (PaO2/FiO2 ratio, PaCO2, hemoglobin)
physiological covariates, as well as for the severity of brain (Marshall CT score) and
systemic (APACHE II) injury, using a regression model (Tukey’s test) .
RESULTS. Thirty-six severe TBI (40 ± 17 years, GCS \ 8) were included. The delay and
duration for intracranial monitoring were 24 (range 24-120) hrs and 4 (1-10) days. A total of
matched 1379 samples were analyzed. Compared to FiO2 \ 40 %, higher levels of FiO2 were
all associated with a gradual and significant increase of CMD glutamate (from baseline 8.6 ± 1
to a maximum of 19.6 ± 4.6 lmol/L), CMD lactate (4.02 ± 0.1 to 4.86 ± 0.3 mmol/L) and a
reduction of CMD glucose (1.47 ± 0.06 to 1.08 ± 0.15 mmol/L), independently from PbtO2,
ICP, CPP, PaO2/FiO2 ratio, PaCO2 and hemoglobin (Figure 1, adjusted p \ 0.01). The extent
of secondary brain injury, as quantified by CMD markers, was greater in hyperoxic ranges
(FiO2 [ 60 %), as compared to lower FiO2 levels. This association remained significant in the
subgroup of patients without lung injury (PaO2/FiO2 [ 300 mmHg).

CONCLUSIONS. This clinical cerebral microdialysis study suggests that increasing FiO2
may be associated with an exacerbation of secondary cerebral damage in patients with
severe TBI. It supports the notion that hyperoxia may potentially be deleterious after severe
TBI and argues against the systematic utilization of high FiO2 levels in this setting.
ACKNOWLEDGEMENTS. Supported by grants from the Société Française d’Anesthésie
Réanimation (SFAR) and the Swiss National Science Foundation (SNF).
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HYPEROXAEMIA IS ASSOCIATED WITH INCREASED ALL-CAUSE
INTENSIVE CARE UNIT MORTALITY IN SPONTANEOUS SUBARACHNOID
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B.A. Shuker1, C.R. Bassford2
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INTRODUCTION. Very high arterial oxygen tensions (PaO2 [ 39.9 kPa) in the first 24 h
of admission to intensive care are associated with increased in-hospital mortality in stroke
and spontaneous subarachnoid haemorrhage (SAH) [1]; the effects of moderate hyperoxaemia in spontaneous SAH have yet to be evaluated.
OBJECTIVES. To determine whether clinical outcomes in patients admitted to ICU with
spontaneous SAH were associated with moderate levels of hyperoxaemia.
METHODS. 64 patients were identified in a single-centre retrospective observational study
of spontaneous SAH patients admitted to the ICU over a 2-year period. The primary outcome was all-cause ICU mortality. Arterial blood gas (ABG) data were collected from
routine patient records. ABG samples with missing values were excluded from analysis.
Hyperoxaemia was defined as PaO2 [ 13.3 kPa [2]. Normoxaemia was defined as neither
hyperoxaemia nor severe hypoxaemia (PaO2 \ 8 kPa). Clinical outcomes were compared
when patients were grouped using mean PaO2 during the first 24 h of admission, and when
grouped using mean PaO2 for the whole duration of ICU admission. Comparisons were
made using odds ratios, independent samples t-tests, and log rank. Estimated survival was
calculated using Kaplan–Meier.
RESULTS. There was no significant difference in clinical outcome (OR 1.34, CI 0.35 to
5.14, p = 0.66) or estimated survival (X2 = 0.034, df = 1, p = 0.854) when patients were
grouped using their mean PaO2 during the first 24 h of ICU admission.
When patients were grouped using their mean PaO2 for the whole duration of ICU
admission we found that mortality was significantly higher in the hyperoxaemia group (OR
3.015, CI 1.028 to 8.84, p = 0.044), and that median survival was significantly shorter at
7 days compared with 24.4 days in the normoxaemia group (X2 = 6.882, df = 1,
p = 0.009).

[Figure 1 - Survival analysis]
Oxygenation group (grouped by mean PaO2 for
whole duration of ICU admission)
Hyperoxaemia
(n = 38)

Normoxaemia
(n = 26)

P values

Age

53.86 ± 14.10

57.38 ± 14.22

0.334

Male (%)

11 (28.94)

9 (34.61)

0.641

APACHE II

16.60 ± 5.82

13.00 ± 3.16

0.002

Mean PaO2 first 24 h

17.98 ± 5.24

14.41 ± 2.54

\ .001

Mean PaO2 whole ICU stay 16.95 ± 5.54

12.35 ± 0.78

\ .001

[Table 1 - Patient characteristics]

[Figure 1]

CONCLUSIONS. An association has previously been demonstrated between very high
arterial oxygen tensions in the first 24 h of ICU care and mortality for patients with
spontaneous subarachnoid haemorrhage. This study has shown that this effect is present
when patients are exposed to less extreme levels of hyperoxaemia for the duration of ICU
care. These differences may be attributable to higher levels of oxygenation required for
increased severity of illness, however it is not possible to exclude a causative link between
high arterial oxygen tensions and worse clinical outcomes. The effect of hyperoxaemia on
functional neurological outcomes may also be an important source of morbidity that has not
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been detected by this investigation. Further work is needed to determine causation and
potential biological mechanisms.
REFERENCES. 1. Rincon F, Kang J, Maltenfort M, et al. (2014) Association between
hyperoxia and mortality after stroke: a multicenter cohort study. Crit Care Med 42(2):387396. 2. Singer M, Webb A (2009) Oxford Handbook of Critical Care, 3rd edn. Oxford
University Press, Oxford.

Preventing delirium in critical illness: 0913–0917
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PROPHYLACTIC LOW-DOSE DEXMEDETOMIDINE DECREASES THE
INCIDENCE OF DELIRIUM IN CRITICALLY ILL ELDERLY PATIENTS AFTER
NONCARDIAC SURGERY: A RANDOMIZED CONTROLLED TRIAL
X. Su1, Z.-T. Meng1, Y.-Y. Feng1, X.-H. Wu1, F. Cui1, D.-X. Wang1

P \ 0.001). Duration of ventilation, ICU, and hospital stay were similar for restrained and
non-restrained patients. In a multivariable model adjusting for centre, factors associated
with use of restraints were older age (hazard ratio [HR] 1.01, 95 % confidence interval [CI]
1.00, 1.02, P = 0.04); male gender (HR 1.24, 95 % CI 1.00, 1.53, P = 0.05); tobacco use
(HR 1.38, 95 % CI 1.07, 1.79, P = 0.01); shorter duration of ventilation (HR 0.99, 95 % CI
0.98, 1.00, P = 0.001); increasing opioid total dose (HR 1.00, 95 % CI 1.00, 1.00,
P = 0.001); unplanned extubation/device removal (HR 1.47, 95 % CI 1.19, 1.83,
P = 0.0005); antipsychotic drug use (HR 1.42, 95 % CI 1.11, 1.81, P = 0.005); and positive
delirium screening (HR 1.31, 95 % CI 1.11, 1.54, P = 0.002). Admission category;
APACHE II score; history of alcohol use, neurological or psychiatric disorder; presence of
sepsis; total benzodiazepine dose and sedation strategy were not associated with restraint
use.
CONCLUSIONS. In the SLEAP trial, non-modifiable patient factors (age, gender, smoking
history), shorter duration of ventilation, indicators of agitation and delirium, and medications (antipsychotics and opioids) were associated with restraint use.
REFERENCE(S). Mehta S et al. (2012) JAMA 308 (19): 1985-1992
GRANT ACKNOWLEDGMENT. CACCN; CIHR
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Medicine, Beijing, China
INTRODUCTION. Dexmedetomidine decreases the incidence of delirium when used as a
sedative agent in mechanically ventilated patients. However, the use of sedative dose
dexmedetomidine is associated with relatively high incidences of adverse events, especially
hypotension and bradycardia, which prevent its wide-spread use.
OBJECTIVES. To evaluate whether prophylactic low-dose dexmedetomidine could
decrease the incidence of delirium in critically ill elderly patients after noncardiac surgery.
METHODS. This was a randomized, double-blind, and placebo-controlled single-center
clinical trial. Seven hundred patients 65 years or older who were admitted to ICU after
noncardiac surgery were enrolled. Dexmedetomidine (intravenous infusion at a rate of 0.1
microgram/kg/hr, n = 350) or placebo (n = 350) was randomly administered from 5:00 pm
to 8:00 pm on the day of surgery until 8:00 am on the first day after surgery. The primary
end point was the incidence of delirium during the first 7 days after surgery. Delirium was
assessed with the Confusion Assessment Method for the ICU.
RESULTS. The numeric rating scale (NRS) pain scores (0 indicates no pain and 10 indicates the worst pain) both at rest and with movement were significantly lower in the
dexmedetomidine group than in the placebo group at 3, 6 and 24 h after surgery
(P \ 0.001). The NRS scores of subjective sleep quality (0 indicates the best possible sleep
and 10 indicates the worst possible sleep) were significantly lower in the dexmedetomidine
group than in the placebo group at 8:00 am on the 1st, 2nd and 3rd days after surgery
(P \ 0.001). The incidence of delirium within the first 7 days after surgery was significantly
lower in the dexmedetomidine group than in the placebo group (8.0 % [28/350] vs. 22.3 %
[78/350], P \ 0.001). The incidence of nondelirium complications were significantly lower
(10.6 % [37/350] vs. 16.5 % [57/350], P = 0.025), and the lengths of stay in ICU were
significantly shorter (median 20.9 h [95 % CI, 20.4-21.4] vs. 21.5 h [95 % CI, 20.7-22.3],
P = 0.026) in the dexmedetomidine group than in the control group. The incidences of
tachycardia, hypertension, and hypoxia that occurred within 24 h after surgery were also
significantly lower in the dexmedetomidine group than in the placebo group. There were no
significant differences between the two groups with regards to the incidences of bradycardia
and hypotension, as well as all-cause 30-day mortality.
CONCLUSIONS. Our study demonstrated that, in elderly patients admitted to ICU after
noncardiac surgery, prophylactic low-dose dexmedetomidine significantly decreases the
incidence of delirium during the first 7 days after surgery, possibly by ameliorating analgesia and improving sleep quality.
GRANT ACKNOWLEDGMENT. Wu Jieping Medical Foundation.
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FACTORS ASSOCIATED WITH RESTRAINT USE IN THE SLEAP TRIAL:
A MULTICENTER RANDOMIZED TRIAL COMPARING PROTOCOLIZED
SEDATION WITH DAILY SEDATION INTERRUPTION VERSUS
PROTOCOLIZED SEDATION ALONE IN MECHANICALLY VENTILATED
ADULTS
L. Rose1, L. Burry2, R. Mallick3, E. Luk1, D. Cook4, D. Fergusson5, M. Meade6,
M. Herridge7, P. Dodek8, K. Burns9, J. Granton7, N. Ferguson7, J. Devlin10, M. Steinberg7,
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INTRODUCTION. Physical restraints are commonly used in critically ill patients though
use varies across countries from 0 to 100 %. Use of restraints has been associated with many
adverse outcomes including delirium and unplanned extubation. The SLEAP trial, a prospective randomized study performed in 16 tertiary ICUs in Canada and the US compared
protocolized sedation to protocolized sedation plus daily sedation interruption and found
that most (328/430, 76 %) patients had restraints applied at least once during their ICU
admission [1].
OBJECTIVES. To describe characteristics and outcomes of restrained and non-restrained
patients, and to identify associations between patient and treatment factors and restraint use
in critically ill, mechanically ventilated patients enrolled in the SLEAP trial.
METHODS. We used a Cox proportional hazards model with time varying covariates to
evaluate the association of covariates with restraint use. Demographic and clinical variables
were compared using Student’s t-tests or Wilcoxon rank sum tests for continuous variables
and Chi squared tests or Fisher exact tests for categorical variables.
RESULTS. We identified 328 patients restrained for a median (IQR) of 4 (1-7) days.
Baseline characteristics were similar in restrained and non-restrained patients, except
APACHE II score (lower in restrained patients, 23 vs 28, P \ 0.001), history of a neurological condition (17 % vs 14 %, P = 0.05) and tobacco use (23 % vs 12 %, P = 0.05).
Fewer restrained patients received renal replacement therapy (17 % vs 32 %, P = 0.002) or
experienced coma (25 % vs 58 %, P \ 0.001) but more restrained patients required reintubation (8 % vs 1 %, P = 0.01) and experienced unplanned device removal (26 % vs 3 %,
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A PROSPECTIVE EVALUATION OF PSYCHOACTIVE MEDICATIONS AND
DELIRIUM IN CANADIAN CRITICALLY ILL ADULTS: INTERIM RESULTS
L. Burry1,2, S. Mehta3, D. Williamson4, M. Perreault4, I. Mantas1, D. Fergusson5, O. Smith6,
A. Day3, M. Anan3, A. Cho1, S. Dupuis4, E. Fan3, L. Rose7
Mount Sinai Hospital, Pharmacy, Toronto, Canada, 2University of Toronto, Toronto,
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INTRODUCTION. Delirium is a serious condition characterized by an acute onset of
fluctuating mental status, inattention, and altered level of consciousness. It is associated with
poor outcomes including prolonged mechanical ventilation and hospitalization, long-term
cognitive impairment, increased likelihood of transfer to a chronic care facility, and higher
mortality.
OBJECTIVES. To describe the incidence of delirium and sub-syndromal delirium (SSD),
exposure to psychoactive drugs and potentially deliriogenic environmental factors, prior to
and during delirium development, and clinical outcomes.
METHODS. We conducted a prospective observational study in a mixed patient population
from 6 Canadian ICUs (5 academic and 1 large community hospital) between June 2011 and
June 2012. Patients were eligible if admitted to participating ICUs for [ 24 h. We excluded
patients: 1) unable to communicate in English or French; 2) comatose; and 3) B 16 years
old. We collected demographics, duration of mechanical ventilation, length of stay, and
mortality; daily exposure in the ICU to psychoactive drugs and factors previously shown to
be associated with delirium such as other drug classes (e.g. steroids, anticholinergics1) and
environmental features (e.g. isolation). We categorized exposure as before or during
delirium. Patients were screened daily with the Intensive Care Delirium Screening Checklist
(ICDSC)2: delirium was defined as ICDSC score C 4; SSD was defined as ICDSC 1-3 and
never C 4. In all ICUs, drug therapy was directed by the ICU team.
RESULTS. Of the 522 patients, 172 (33 %) had only SSD, and 251 (48 %) had delirium or
delirium and SSD. Demographics and outcomes are presented in Table 1. Mean duration of
delirium was 3.3 days (SD 3.0) for those with delirium alone and 7.6 days (SD 5.2) for those
experiencing both SSD and delirium. Patients with SSD and delirium had the longest
duration of mechanical ventilation and length of stay in both ICU and hospital. Patients only
ever delirious (never SSD) had the highest mortality rate. Polypharmacy was common
(mean of C 12 medications/patient/day). Exposure to psychoactive agents prior to delirium
development was common, particularly opioids (82 %), low potency anticholinergics2
(81 %), and benzodiazepines (66 %) [Table 2]. More patients with delirium than without
had physical restraints applied (63 % vs 11 %) and experienced accidental line/endotracheal
tube removal (15 % vs 4 %). Few patients were mobilized (12 %) or had exposure to
orienting environmental factors such as TV (17 %) or clock (44 %) prior to delirium
development [Table 3].
CONCLUSIONS. Delirium and SSD were common in this multicenter cohort. Patients had
substantial exposure to psychoactive agents previously shown to predispose and prolong
delirium.
REFERENCES. 1. Durán C, et al. Eur J Clin Pharmacol 2013;69(7):1485-96. 2. Bergeron
N, et al. Int Care Med 2001;27: 859-864.
GRANT. Research & Development grant, University of Toronto
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N = 522

No delirium
[ICDSC
always 0]
(n = 99)

SSD [ICDSC Both SSD
and delirium
1-3,
(n = 202)
never C 4]
(n = 172)

Delirium
only
[ICDSC
ever C 4,
never 1-3]
(n = 49)

Age, years,
mean(SD)

57 (17)

60 (18)

61 (16)

64 (15)

APACHE II, mean
(SD)

17 (6)

20(7)

21(7)

22(6)

Male

50 (51)

100 (58)

122 (60)

31 (63)

Mechanical
68 (61)
ventilation (MV)

131 (77)

179 (90)

39 (80)

Duration of MV,
median (IQR)
days

1.0 (0.5, 2.1) 2.1 (1.2, 4.7) 6.4 (2.9, 12.8) 2.1 (1.0, 3.6)

ICU stay, median
(IQR) days

2.9 (2.1, 4.4) 4.1 (2.8, 6.9) 10.2 (6.4,
18.0)

5.0 (3.0, 7.2)

Hospital stay,
median (IQR)
days

10.9 (6.0,
21.3)

16.2 (8.2,
34.2)

28.0 (16.2,
53.0)

12.8 (7.2,
32.0)

ICU mortality

1 (1)

15 (9)

26 (13)

13 (27)

Hospital mortality

7 (7)

35 (20)

48 (24)

20 (41)

[Table 1 Demographics and outcomes (n(%))]
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Ever exposed

No delirium
[ICDSC
always
0]
(n = 99)

SSD {ICDSC
1-3,
never C 4]
(n = 172)

Delirium
[ICDSC
ever C]
(n = 251)

Exposure
pre-delirium
(n = 251)

Opioid

73 (74)

146 (85)

232 (92)

205 (82)

Anticholinergic
activity - low
potency (e.g.
amantadine,
baclofen)

75 (76)

148 (86)

236 (94)

204 (81)

REFERENCES. 1. Witlox J, et al. (2010). JAMA 304: 443-4512. 2. Amador LF, Goodwin
JS, (2005)Journal of the American College of Surgeons 200: 767-7733. 3. Pandi-Perumal
SR, et al.(2009) Advances in therapy 26: 613-6264. 4. Hatta K, et al.(2014) JAMA psychiatry 71: 397-4035. 5. Furuya M, et al.(2012) the official journal of the Japanese
Psychogeriatric Society 12: 259-262.
GRANT ACKNOWLEDGMENT. This study was supported by Japan society of the
promotion of science.Grant number 25861391.

Benzodiazepine

61 (62)

107 (62)

204 (81)

165 (66)

Tissue perfusion in trauma: 0922

Anaesthetics, non47 (48)
gases (i.e. propofol,
ketamine)

87 (51)

167 (67)

142 (57)
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Non-opioid analgesic
(e.g.
acetaminophen)

53 (54)

115 (67)

Corticosteroid

46 (47)

IMMUNE PARALYSIS IN TRAUMA PATIENTS; IMPLICATIONS FOR PREHOSPITAL INTERVENTION
161 (64)

117 (47)

68 (40)

116 (46)

102 (41)

Antipsychotic

10 (10)

47 (27)

158 (63)

80 (32)

Anticholinergic
activity - high
potency (e.g.
atropine,
dimenhydrinate)

39 (39)

65 (38)

98 (39)

66 (26)

Maximum # of meds/
day
(polypharmacy),
mean(SD)

12.6 (4.9)

14.1 (4.4)

16.6 (5.8)

13.7 (5.1)

[Table 2 Drug exposure [n(%)]]
No
delirium SSD [ICDSC
[ICDSC always 1-3,
0] (n = 99)
never C 4]
(n = 172)

Delirium [IC- Exposure
pre-delirium
DSC
(n = 251)
ever C 4]
(n = 251)

Not mobilized

53 (54)

99 (58)

135 (54)

No TV

71 (72)

114 (66)

147 (59)

209 (83)

No clock

26 (26)

45 (26)

64 (25)

141 (56)
125 (50)

221 (88)

No window

19 (18)

22 (13)

22 (9)

Single room

68 (69)

139 (81)

202 (81)

110 (44)

Isolation

12 (12)

34 (20)

59 (24)

27 (11)

Epidural in situ 4 (4)
Maximum #
IV cathers/
day, mean
(SD)

K. Timmermans1,2,3, M. Kox1,2,3, M. Vaneker1, P. Pickkers2,3, G.J. Scheffer1,3
Radboud University Medical Center, Anesthesiology, Nijmegen, Netherlands, 2Radboud
University Medical Center, Intensive Care Medicine, Nijmegen, Netherlands, 3Radboud
University Medical Center, Nijmegen Institute for Infection, Inflammation, and Immunity
(N4i), Nijmegen, Netherlands
INTRODUCTION. Recovery of multitrauma is frequently complicated by post-injury
complications, such as opportunistic infections, caused by a severely suppressed immune
system. In order to treat or prevent this so-called ‘‘immune paralysis’’, knowledge on its
time course and pathophysiological mechanisms is essential.
OBJECTIVE. To determine factors that could identify and induce immune paralysis in
multitrauma patients to ultimately find a target and timeframe for immunomodulatory
therapy.
METHODS. Blood was obtained from adult multitrauma patients (n = 174) admitted to the
emergency room (ER) of the Radboud University Medical Center by the Helicopter
Emergency Medical Services (HEMS), at arrival at ER and at day 1, 3, 5, 7, 10 and 14 after
trauma. Healthy controls (n = 20, samples obtained at a single time-point) were included
for comparison. Plasma cytokines were determined by Luminex. Quantitative PCR was used
to determine HLA-DR expression as well as plasma genomic and mitochondrial DNA.
Whole blood was stimulated with 10 ng/ml LPS for 24 h ex vivo and cytokine production
was quantified using ELISA. Clinical data, e.g. Injury Severity Score (ISS) were collected
from electronic patient file.
RESULTS. Plasma IL-10, IL-8, and MCP-1 levels were increased in trauma patients
compared with healthy controls. Plasma IL-10 concentrations at the ER were 16.5-fold
increased compared with timepoint HEMS (p \ 0.01). IL-6 an IL-8 concentrations also
peaked at the ER, although the increase was much less pronounced compared with IL-10.
ISS correlated positively with IL-10 plasma concentration at admission (R = 0.45,
p \ 0.0001).HLA-DR expression decreased following trauma (p \ 0.0001), with minimum
expressions found at day 1. Furthermore, a significantly lower HLA-DR expression was
observed in trauma patients compared with healthy volunteers on all timepoints except
HEMS. ISS correlated negatively with HLA-DR expression at ER (R = -0.38,
p \ 0.0001).Furthermore, plasma levels of IL-6, IL-8, IL-10, and MCP-1 correlated negatively with HLA-DR expression on most timepoints (Table 1). Interestingly, cytokine levels
at the ER also showed strong negative correlations with HLA-DR expression on days 10 and
14, suggesting that a high initial cytokine response results in more pronounced immune
paralysis in a later stage.Data on ex vivo cytokine production and plasma DNA are pending.
CONCLUSIONS. Immune paralysis, characterized by decreased HLA-DR expression and
dysregulated cytokine production, is apparent within hours after trauma. Production of large
amounts of anti-inflammatory IL-10 in the pre-hospital phase could play a crucial role in its
pathogenesis. Patients with higher injury severity scores produce excessive amounts of IL10 in this phase and exhibit lowest HLA-DR expression. Immunostimulatory strategies
applied by the HEMS or early after hospital admission could represent a potential future
approach to prevent immune paralysis in multitrauma patients in the intensive care unit.

1

2.4 (0.9)

12 (7)

10 (4)

6 (2)

2.6 (1.0)

2.9 (0.9)

1.6 (1.5)

[Table 3 Negative environmental exposures [n(%)]]
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MELATONIN RECEPTOR AGONIST FOR THE PREVENTION OF
POSTOPERATIVE DELIRIUM IN ELDERLY PATIENTS: A RANDOMIZED,
DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL
Y. Yamaguchi1, T. Mihara2, M. Taguri3, O. Yamaguchi1, T. Goto1
1
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Care, Yokohama, Japan, 2Kanagawa Children’s Medical Center, Department of
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INTRODUCTION. Postoperative delirium is common in the elderly patients and is associated with increased morbidity and mortality [1, 2]. Ramelteon is a synthetic analog of
melatonin that acts specifically on MT1 and MT2 melatonin receptors[3]. Several recent
articles have reported the effectiveness of ramelteon in treating and preventing delirium, but
it is unclear whether ramelteon has beneficial effects on postoperative derlium[4] [5].
OBJECTIVES. The aim of this study was to evaluate whether ramelteon prevents postoperative delirium and improves postoperative quality of recovery in the elderly patients
undergoing total knee arthroplasty (TKA).
METHODS. In this single center, prospective, randomized, placebo-controlled, double
blind trial, we randomly assigned 45 patients who were 70 years or older undergoing
elective TKA to receive ramelteon (8 mg/day) or placebo every night for 4 days. The MiniMental Status Examination was used to exclude patients with preoperative cognitive dysfunction. Anesthetic management and postoperative analgesia were standardized. Delirium
and subsyndromal delirium were defined as the Intensive Care Delirium Screening Checklist
(ICDSC) score ]4 and 1-3, respectively. Patients were assessed every 8 h from postoperative day (POD) 0 to 4 by trained nursing staff. Postoperative quality of recovery was
evaluated by the quality of recovery 40 questionnaire (QoR-40) at 24 h after surgery.
RESULTS. A total of 22 patients were assigned to the ramelteon group, and 23 patients
were assigned to the placebo group. The incidence of postoperative delirium in ramelteon
group (0/21, 0 %) was not significantly different from that of the placebo group (2/21,
9.5 %: P = 0.48, Fisher’s exact test). The incidence of subsyndromal delirium did not differ
between the ramelteon (7/21, 33.3 %) and the placebo group (9/21, 42.9 %: P = 0.75,
Fisher’s exact test), either. To take into account the repeated measures, ramelteon tended be
associated with a lower incidence of subsyndromal delirium (odds ratio 0.374 (95 % confidence interval 0.131-1.067), p = 0.067, generalized estimating equations).The global
QoR-40 scores at 24 h after surgery were median (IQR) of 165 (149-175) in the ramelteon
group vs. 162.5 (135-176) in the placebo group (P = 0.53, Wilcoxon test).
CONCLUSIONS. Postoperative delirium did not occurred in ramelteon group. Ramelteon
has a tendency to reduce postoperative subsyndromal delirium in the elderly patients.

[Table 1]
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ONE-YEAR MORTALITY RATE IN ELDERLY PATIENTS: THE PICTURE OF
A NORTHERN ITALY ICU AND A COMPARISON WITH GENERAL
POPULATION
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INTRODUCTION. The available literature on the outcome of elderly patients in Intensive
Care Unit (ICU) is expanding, but what can be regarded as ‘‘good outcome’’ is yet to be
defined.
OBJECTIVES. The aim of this paper was to study the 1-year age specific mortality rate
(ASMR) in elderly patients (PTS) treated in our ICU and to compare it to ASMR of Italian
population.
METHODS. The study was conducted at Bologna Maggiore Hospital, Italy: 700-bed
hospital, 20 adult ICU beds, all facilities available except for cardiac surgery. All PTS
admitted to ICU from 1/1/06 to 31/12/12 and discharged alive were included. In case of
multiple admissions the last one only was included. Age, sex, admission type, SAPS II
and clinical data were recorded in our database (DB). Mortality (M) after hospital
discharge was obtained from the National Administrative Mortality Registry and
crosschecked with our DB. The outcome variable was M after ICU discharge at 1-612 months. The association between M and risk factors was studied for PTS who were
discharged alive with logistic regression analysis. Comparisons between groups were
made with T-Student and Chi Square tests, calculating odds ratio and 95 % confidence
interval. Long-term M was analysed using Kaplan–Meier survival curves. Data were
analysed with Stata/IC 10.1.
RESULTS. 6073 PTS were admitted from 1/01/06 to 31/12/12, 782 (12.88 %) died during
ICU stay.
5291 survivors represent the study cohort: one year after discharge 973(18.39 %) died
while 4318 (81.61 %) were alive. 1-year ASMR increased from 6.58 % in PTS younger
than 65 to 43.44 % in PTS older than 85 (figure 1a). Overall mortality rate decreased
from 7.47 % in the 1st month after ICU discharge to 2.01 % in the 10th-12th month
(figures 1b, 2).
Logistic regression analysis shows that mortality after ICU discharge increased independently with age, SAPS II, ICU readmissions and duration of MV (figure 1c).

[Figure 3]
CONCLUSIONS. Mortality of elderly patients is high, especially increasing in the 1st
month after ICU discharge. ASMR in our ICU were greater than ASMR in Italian population, however this gap decreases with increasing age as if admission criteria could have a
marked selection effect in PTS older than 85. The protective effect of ICU on 1-year
mortality compared to general population seems to have more influence in PTS older than
85: further studies are needed to investigate their hospital discharge rate, the nursing home
admission rate and their quality of life. Age and severity on admission are not modifiable
risk factors in elderly PTS, whose frailty lasts after ICU discharge. In this scenario, intensive
care outreach policies and dedicated paths might be considered to improve standards of care.
REFERENCES. 1. http://apps.who.int/gho/data/?theme=main&vid=60800 2. Int Care Med
2003 29:2137-2143 3. Minerva Anestesiol 2012 78:1324-1332
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LONG-TERM MORTALITY AMONG ELDERLY SURVIVORS OF INTENSIVE
CARE
A. Hill1, D. Scales1, R. Pinto1, R. Fowler1
[Figure 1]
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INTRODUCTION. Demand for critical care is increasing, especially among the elderly.
However, little is known about trends in long-term mortality for older intensive care unit
(ICU) survivors. We sought to describe these trends and the association of age on outcomes.
METHODS. This population-based cohort study included patients 65 years or older that
survived an index ICU admission between April 1, 2002 and March 31, 2012. The primary
outcome was 6-month post-discharge mortality and secondary outcomes were 1-year and
overall post discharge mortality. Changes in 6-month mortality over time were examined
using logistic regression, adjusting for age (categorized as 65 - 74 years, 75 - 84 years
and C 85 years), sex, Charlson comorbidity index, mechanical ventilation during ICU
admission, ICU length of stay, discharge disposition (classified as home, long-term care and
other), location of residence (urban or rural) and neighbourhood household income quintiles.
We tested for differences in temporal trends in post-discharge mortality by sex and age by
including interaction terms in the models.
RESULT. During the study, 412,040 patients C 65 years were admitted to ICU, and
342,031 (83 %) survived to hospital discharge. Mean follow-up for survivors was 7.3 years.
Overall mortality post hospital discharge increased with older age. Among patients 65 74 years of age, 6-month, 1 year and overall mortality rates were 6.8, 10.5 and 36.1 %,
whereas these rates among the oldest (C 85 years) patients were 18.6, 27.1 and 72.8 %,
respectively (p \ 0.0001). In the adjusted analysis using patients aged 65 - 74 years as the
reference, 6-month mortality was higher among those aged 75 - 84 years (odds ratio (OR)
1.43, 95 % confidence interval (CI): 1.39, 1.47) and patients C 85 years (OR: 2.44, 95 %
CI: 2.36, 2.52). Overall, 6-month post-discharge mortality decreased over the period (OR:
0.98 per year, 95 % CI: 0.97, 0.98), with no significant differences across age groups
(p = 0.17 for interaction between age and year).
CONCLUSION. Mortality post hospital discharge among ICU survivors increases with
increasing age. However, we observed decreasing post-discharge mortality rates over time
among these elderly patients.
FINANCIAL SUPPORT. Technology Evaluation in the Elderly Network
Canadian Institute of Health Research
University of Toronto Department of Medicine Integrating Challenge Grant
Heart and Stroke Foundation of Ontario
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3-MONTHS FOLLOW UP OF 289 ICU PATIENTS: EVALUATION OF
EMOTIONAL DISORDERS AND HEALTH-RELATED QUALITY OF LIFE IN
24-HS VISITING POLICY UNIT
R.R.L. Fumis1, O.T. Ranzani2, P.S. Martins1, G.P.P. Schettino1
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[Figure 2]
1-year ASMRs were compared to World Health Organization 2012 ASMRs of Italian
population (figure 3).

Hospital Sı́rio-Libanês, Intensive Care Unit, São Paulo, Brazil, 2Hospital das Clı́nicas,
Respiratory Intensive Care Unit, São Paulo, Brazil
INTRODUCTION. Intensive Care Unit (ICU) can be stressful and traumatic for patients
and can lead to various physical, psychological and others sequelaes.
OBJECTIVES. To investigate the incidence of symptoms of anxiety, depression, posttraumatic stress disorders (PTSD), and the patient performance in pain, health status and
activities of daily living (ADL) during and post-ICU (30 and 90 days after discharge).
METHODS. Prospective study was conducted in a private medical - surgical 22 beds ICU
with a 24-hs visiting policy between March 2011 and March 2013. Patients with ICU
stay C 48 h were invited to participate. Hospital Anxiety and Depression Scale (HADS)
was used to assess the symptoms of anxiety and depression during ICU stay, one month and
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3-months after ICU. Patients classified their Physical Function related to their general
health, pain, and social activity using a subscale of SF 36 and also classified their ADL. The
Impact of Events Scale (IES) was also applied to evaluate PTSD. Patients were excluded if
they had psychiatric problems, without clinical conditions to answer the questionnaire
during ICU stay or with any difficulty to do the follow-up.
RESULTS. A total of 289 ICU patients were interviewed. Of these patients, 48 % were
cancer patients, their age was 59.57 ± 16.14 years, 57.4 % were male and SAPS III score
was 46.4 ± 15.1 points. Mean ICU LOS was 5.5 ± 7.4 days, ICU mortality was 1.4 %,
1-month mortality was 6.8 % and 3-months cumulative mortality was 10.2 %. We found
that 24.6 % had symptoms of anxiety and 12.5 % had symptoms of depression during ICU
stay but these symptoms almost disappeared after ICU discharge. Symptoms of PTSD were
found in 7.0 % and 1.6 % at 30 and 90 days respectively. Regarding their general health,
pain, and social activity and their level of independence (ADL) we could observe that all
domains had important improvement at 30 and at 90 days after ICU discharge (p \ 0.001
for all, Mc Nemar Test). From a linear mixed model, age (b = -0.006, p = 0.002), female
gender (b = 0.130, p = 0.043), ICU LOS (b = 0.009, p = 0.031), anxiety and depression
symptoms (b = 1.269, p = 0.001) and renal replacement therapy (b = 0.455, p \ 0.001)
were independent predictors of worse IES score at 30 days.
CONCLUSIONS. Patients during ICU stays burned by emotional symptoms and suffer
with PTSD at 30 days after ICU but the majority of them return to usual major activity after
ICU discharge without emotional symptoms at 90 days.
REFERENCE(S). Fumis RR, Deheinzelin D. Family members of critically ill cancer
patients: assessing the symptoms of anxiety and depression. Intensive Care Med. 2009 May;
35:899-902.Myhren H, Ekeberg O, Tøien K, Karlsson S, Stokland O. Posttraumatic stress,
anxiety and depression symptoms in patients during the first year post intensive care unit
discharge. Crit Care 2010, 14(1):R14.
GRANT ACKNOWLEDGMENT. This is study is supported by ‘Fundação de Amparo à
Pesquisa do Estado de São Paulo’ - FAPESP - Process n 11/05672-1.

transformed into a risk score. The sum of risk scores was related to a predicted probability
for physical disability in the individual patient. The cross-validated AUC for the screening
instrument was 0.80.
CONCLUSIONS. Educational level is the single most important predictor for new-onset
physical disability two months after intensive care unit stay, followed by impaired core
stability at ICU discharge, the presence of fractures and prolonged ICU stay. A simple
screening instrument based on these predictors can be used at ICU discharge to determine
the risk for new-onset physical disability. The instrument may help clinicians to identify
patients in need of support, but needs external validation prior to wider clinical use.
GRANT ACKNOWLEDGEMENT. Funding was provided by the Olle Engkvist Byggmästare Research Foundation, the Karolinska Institutet and Stockholm County Council
Committee for Strategic Research and by the Department of Anesthesiology, Surgical
Services and Intensive Care Medicine, Karolinska University Hospital Solna.
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COMPARING FAMILY SATISFACTION WITH CARE BETWEEN THE
INTENSIVE CARE AND HIGH DEPENDENCY UNITS IN A UNIVERSITY
HOSPITAL
M. Cadd1, K. Regan2
Brighton and Sussex Medical School, Critical Care, Brighton, United Kingdom, 2Brighton
and Sussex University Hospitals, Critcal Care, Brighton, United Kingdom
INTRODUCTION. Care and compassion in medicine has become increasingly high profile
in England since the publication of the Francis Report into failings of care in the Mid
Staffordshire NHS Foundation Trust in 20131. While patients in critical care may be sedated
and unable to make decisions about their own care, family and friends may be able to offer
insights into provision of ICU care. We used a validated questionnaire to probe differences
in family satisfaction between our Intensive Care Unit (ICU) and High Dependency Unit
(HDU).
OBJECTIVES. To ascertain the differences in perceived provision of care between the ICU
and HDU.
METHODS. The Family Satisfaction ICU-24 questionnaire was developed for use in
Canadian ICUs and has since been used extensively worldwide2. The questionnaire
examines aspects of symptom management, emotional support, communication, staff
competency and relative involvement in decision-making. The 24-point questionnaire was
distributed to a relative or a friend of all patients aged 18 and over who were admitted to the
RSCH ICU and HDU for more than 48 h between 1st November and 31st December 2013.
The designated relative had to have visited the unit more than once. The questionnaire
comprised of 24 Likert scale questions and 3 qualitative questions for relatives to provide
written feedback.
RESULTS. A total of 203 (ICU: 99, HDU: 104) family members received questionnaires;
105 (ICU: 54, HDU: 51) were returned, a response rate of 51.7 % (ICU: 54.5 %, HDU:
49.1 %). The majority of respondents were satisfied with the overall care on both units (% of
excellent responses, ICU: 83.3 %, HDU: 70.6 %, p = 0.12). There were significant differences in the responses between the ITU and HDU for pain management (ICU: 75.9 %,
HDU: 56.9 %, p = 0.04) and breathlessness management (ICU: 72.2 %, HDU: 50.9 %,
p = 0.03). Family members were least satisfied with frequency of communication with
doctors (ICU: 40.0 %, HDU: 30.2 %, p = 0.29) Narrative comments from relatives were
largely positive, although a number of relatives wanted improved communication with
doctors.
CONCLUSIONS. The study has shown that while families are mostly satisfied with their
relatives’ treatment our critical care units, there are issues with communication between
medical staff and families and these may be greater in HDU, compared with ITU. The
findings of the survey were fed back to medical and nursing staff on the units.
REFERENCE(S). 1. Francis, R. (2013) Report of the Mid Staffordshire NHS Foundation
Trust Public Inquiry. London: The Stationery office. 2. Heyland DK, Tranmer J. Measuring
family satisfaction with care in the intensive care unit: The development of a questionnaire
and preliminary results. The KGH ICU Research Working Group. J Crit Care. 2001;16:142149
1
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LONG TERM MORTALITY IN CHILDREN ADMITTED TO PEDIATRIC
INTENSIVE CARE IN SWEDEN 2008-2010
H. Kalzen1, B.A. Larsson1, S. Eksborg1, L. Lindberg1, C.-E. Edberg1, C. Frostell1
1

Astrid Lindgren Children’s Hospital, Karolinska Institute, Karolinska University Hospital,
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INTRODUCTION. In a previous cohort study1, focused on outcome after admission of
children between 6 months and 16 years of age to a Swedish intensive care unit, also long
term mortality (up to 5 years post ICU admission) was described. Tools for predicting the
risk of dying in a PICU, using data gathered at admission (such as PIM2 - pediatric index of
mortality 2), exist since over 20 years. However there is presently little information about
long term mortality after a PICU admission.
OBJECTIVES. To identify factors predicting long term mortality risk (2 - 5 years postPICU admission).
METHODS. A new cohort of all PICU-treated children in Sweden during 36 months (2008,
2009 and 2010) with a valid Swedish identity number was formed. Data (including PIM2)
on a total of 4938 admissions made by 3655 children aged from a newborn up to 16 years of
age were collected from the three PICUs in Sweden. All patients were followed for at least
two years (maximum five years). Admissions and patients were divided into different ageand diagnostic groups according to the definitions used by the ANZPIC registry2. The
mortality in PICUs and cumulative mortality up to the time point of follow up was collected
from the National Files of Registration by matching personal identity number with survival.
RESULTS. PICU-mortality was 2,0 %, with a standardized mortality rate below 0.5 using
PIM2 scoring. Long term mortality for patients with one or more than one admission is
described in the table below (ptt - patients; boys 56 % of total).
CONCLUSIONS. Having more than one admission recorded in the PICUs during the time
of study was associated with an increase in long term mortality risk in all the diagnostic
groups but Injury and Post op. Mortality at 2 years post ICU more than doubled if patients
had been admitted 2 or more times. Such information can be used to select children for
centralization to a PICU rather than allowing them to remain in a general (adult) ICU as is
often the case in Sweden. There is a need to further clarify causes of late deaths after PICU
care in this cohort.
REFERENCES. 1) Gullberg N, Kalzén H, et al. (2008) Incidence and 5-year cumulative
outcome after paediatric intensive care in Sweden. Acta Anaesthesiol Scand 52;1086 - 1095.
2) Slater A et al. (2003). The ANZPIC registry of diagnostic codes: a system for coding
reasons for admitting children to intensive care. Intensive Care Med 29; 271 -277.
GRANT ACKNOWLEDGMENT. Stockholm City Council and C Frostell RC AB.
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EARLY PREDICTION OF NEW-ONSET PHYSICAL DISABILITY AFTER
INTENSIVE CARE UNIT STAY
A. Schandl1,2, M. Bottai3, U. Holdar1, E. Hellgren1, P. Sackey1
1
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3
Karolinska Institutet, Environmental Medicine, Unit of Biostatistics, Stockholm, Sweden
INTRODUCTION. To improve long-term outcomes, different ICU follow-up programs
have been suggested for patients with long ICU length of stay or for those deemed in need
according to expert opinion-based recommendations. So far, the appropriateness of such
patient selections, as well as the efficacy of interventions after ICU discharge to improve
outcome are uncertain. Including patients at high risk for new-onset morbidity after ICU
stay, rather than all available patients in interventional studies, would increase the chance of
revealing treatment effects. Currently, little is known of how to assess the individual
patient’s risk for disability following critical illness.
OBJECTIVE. The purpose of the study was to develop a method for early prediction already at ICU discharge - of the individual patient’s risk for new-onset physical disability.
METHODS. Twenty-three potential predictors for physical disability were assessed before
individual ICU discharge. Two months after ICU discharge, 148 ICU survivors completed
the activity of daily living (ADL) staircase questionnaire.
RESULTS. Forty-seven percent of questionnaire responders suffered from new-onset
physical disability, defined as worsened ADL. Four independent predictors were identified:
Low educational level (odds ratio [OR] = 6.8), impaired core stability (OR = 4.6), fractures (OR = 4.5) and ICU length of stay [ two days (OR = 2.6). The predictors were
included in a screening instrument. The regression coefficient of each predictor was

COMMUNICATION WITH PRIMARY CARE DOCTORS: A SURVEY OF UK
INTENSIVE CARE PRACTICES
R. Gray1, J. Highgate1, O. Boyd1
1

BSUH, ICU, Brighton, United Kingdom
INTRODUCTION. Survivors of Intensive care (ICU) may suffer from significant symptoms following ICU discharge that will impact on quality of life. Such symptoms include
post-traumatic stress disorder and anxiety1. Patients may also have decreased health related
quality of life from physical symptoms such as muscle weakness2. Following discharge
home these patients are likely to attend their family or primary care doctors (General
Practionner - GP). A regional survey found that GPs valued communication from ICUs to
assist long term management of these patients3.
OBJECTIVES. To establish UK ICUs communication practice with primary care GPs.
METHODS. The survey was constructed using SurveyMonkey and circulated via the UK
Intensive Care Society, regional critical care networks and training deaneries. Structured
questions and free text answers were used to illicit practices and individual opinion.
Duplicate IP addresses were removed to control for more than one respondent per ICU.
RESULTS. There were 41 respondents, 96 % were from general ICUs. All respondents
reported completing discharge summaries on discharge of the patient to the ward. A
standardised discharge proforma was used in 95 % of ICUs with 98 % of these reporting
that a hard copy of the discharge summary is sent to the receiving ward. Only 19.5 % of
respondents report sending a copy of this discharge summary to the patients GP. A separate
discharge summary for the GP was done by 9.7 % of units. 87.8 % of respondents reported
that they felt communication with the GP was important, but despite this only 19.5 % felt
that GPs received accurate information reflecting the problems patients may have after their
critical illness. The free text comments found that many respondents were concerned that
GPs do not receive accurate or sufficient information from ICUs and therefore may find it
difficult to help with symptoms, especially of anxiety. It was also highlighted that GPs may
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not be fully aware of the longer term sequelae following a critical care admission and
therefore may not be best placed to follow up these patients. There was also concern that
many GPs only receive the hospital (not critical care) discharge summary which tends to be
done by junior staff and may not truly reflect the critical care admission.
CONCLUSIONS. Although the majority of respondents agreed that GP communication
was important, less than 30 % of respondents communicated directly with the GP. Following critical care admission patients may be left with troubling symptoms. Primary care is
likely to be the patients’ first point of contact and GPs need information to be able to
effectively help these patients.
REFERENCES. 1. Hatch R et al. Psychological intervention to prevent ICU-related PTSD.
Crit Care 2011, 15:141 c2. Baldwin F et al. Quality of life & persisting symptoms in
intensive care unit survivors. BMC Research Notes 2009 2:160 3. Varrier M et al. How can
we improve communication between ICU & primary care? Int Care Med 2009 35(S1):207
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CALL 4 CONCERN: PATIENT AND FAMILY ACTIVATED CRITICAL CARE
OUTREACH
M. Odell1
1
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INTRODUCTION. Rapid Response Systems (RRSs) were an international response to
deteriorating patients not being recognised or acted upon 1,2,3. RRSs consisted of early
warning scoring systems that triggered if the patient deteriorated. Ward teams would refer
the patient to expert critical care clinicians who would assess and manage the patient.
The contribution that patients and relatives make in the detection of deterioration has only
recently been recognised. The University of Pittsburgh Medical Centre introduced Condition (H)elp enabling patients and their families to directly contact the Rapid Response teams
if they had concerns 4.
Condition H inspired the Call 4 Concern (C4C) service implemented by the Critical Care
Outreach team in a UK hospital5. The C4C service has now been running hospital wide for
over 3 years and is thought to be the1st such service in the UK.
OBJECTIVES. To describe and evaluate 3 years data regarding the Call 4 Concern (C4C)
service, a UK based patient and family activated Critical Care Outreach (CCO) service.
METHODS. Data on all referrals made to the C4C service were put into a Microsoft Access
TM
database. 3 years of data between 2010 and 2013 have been evaluated for: feasibility in
a UK setting, impact on the CCO team workload, referral patterns, patient and referrer
demographics and user satisfaction.
RESULTS. During the audit period, 216 C4C referrals were made. The referrals were
categorised into 9 main groups. The majority of referrals were to do with a perceived lack of
care. It is relatives more than patients that make referrals and it takes considerable motivation before a call is made. The results show that there can be a considerable breakdown of
communication between patients and their families and the clinical teams looking after
them.
CONCLUSIONS. The patient and their family members can play an important part in the
detection of deterioration. Providing a service like C4C empowers the patient and provides
valuable information to clinicians about the issues that are really important to patients and
their families.
REFERENCE(S). 1. Lee A., Bishop G., et al (1995). The Medical Emergency Team.
Anaesthetia and Intensive Care. 23(2): 183-186. 2. Goldhill DR, Worthington L, et al(1999)
The patient-at-risk team: identifying and managing seriously ill ward patients. Anaesthesia.54(9):853-60. 3. DeVita M, Braithwaite R, et al (2004). Use of medical emeregncy team
responses to reduce hospital cardiopulmonary arrests.Quality and Safety in Health Care.
13(4): 251-254. 4. Greenhouse PK, Kuzminsky B, et al (2006) Calling a condition H(elp).
American Journal of Nursing 106(11) 63-66 5. Odell M., Gerber K,. Gager M. (2009) Call 4
Concern: patient and relative activated critical care outreach. British Journal of Nursing:
19(22); 1390-1395
GRANT ACKNOWLEDGMENT. The Burdett Trust part funded the facilitation of the
pilot study via the Foundation of Nursing Studies.

possibility to provide more information if needed. Besides the advantages for the hospital
the contact after discharge is appreciated very positive. We have future plans to adjust the
surveys towards other ICU related topics such as EOL treatment and proper patient and
family communication during this ICU stages.
REFERENCE(S). 1 Using patient feedback, Guide for healthcare services. Picker Inst.
2009. 2 Assessing Family Satisfaction. Roberti SM, Fitzpatrick JJ, Crit. Care Nurse. 2010;
volume 30. 3 Patient satisfaction with nurse-led telephone consultation. Shaida N, PCP Dis.
2007; 10(4):369-73.
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QUALITY OF ANTHROPOMETRIC MEASUREMENTS IN SPANISH INTENSIVE
CARE UNITS (CAMIES STUDY). PRELIMINARY RESULTS
M.Á. Garcı́a-Martı́nez1, A. Arrascaeta Llanes1, T. Cherednichenko1, Y. Hidalgo Encinas1,
A.I. Catalá Espinosa1, E. Herrero Gutiérrez1, I. Flores Lucas1
1
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INTRODUCTION. Some of the organ support techniques used in intensive care need to be
adjusted for weight [1]. In some patients there is also the need to accurately measure the
weight changes during ICU stay. These treatments are costly and not without side effects,
which could get worse if weight is overestimated. Thus the expected benefit may decrease if
weight is underestimated [2].
Measuring weight and height is not always an easy task and often they are estimated [1],
limiting the analysis of everyday practice. There is not specific recommendation for
anthropometric measurements in guidelines.
OBJECTIVES. Primary objective is to describe usual anthropometric measures in Spanish
ICUs.
Secondary objectives are to evaluate how important anthropometric measuring is for
healthcare personnel, and its differences among healthcare professional groups.
METHODS. We conducted a nationwide survey in Spain enrolling 295 public healthcare
system hospitals. We use computer assisted self interviewing and computer-assisted telephone interviewing. The survey questionnaire was also was applied to the Spanish Critical
Care Society members mailing list. At the end of the eleventh month we had recruited the
83.4 % of the sample. We analyzed if there were weight and height measure protocols, the
adherence to them, the availability of measuring tools, the modality of measures and perception of importance of measures, which were analyzed with Likert type questions.
RESULTS. 481 questionnaires from 175 hospitals were obtained. 36.7 % were physicians,
23.4 % nurse’s supervisors and 39.9 % nurses. The work experience Mean was 13.8 years
(SD 9.2). There were protocols for register height in 28.4 % and for weight in 48.9 %.
62.8 % of sample considered appropriate the adherence to protocols. There were no tools for
measuring height and weight in 23.3 % and 65.9 % respectively.
24.8 % of nurses and 37.5 % of physicians considered weight and height are not widely
used in therapeutic decision-making.
There were no different predisposition towards the use of anthropometry, but higher reliability attributed to water balance calculated by nurses. The physicians were more prone
than nurses to use anthropometric measures (28.8 % vs. 11.2 %).
CONCLUSIONS. Less than half of surveyed hospitals had anthropometric protocols, and
there is not wide adherence to them. Only few hospitals have measures tools even having
protocols. The estimated measures were the most frequent modalities.
Physicians are more prone to include anthropometry in clinical practice, despite they dońt
perceive it as important for therapeutic decision-making.
REFERENCE(S). 1. Pai MP, Bearden DT. Antimicrobial dosing considerations in obese
adult patients. Pharmacotherapy 2007;27:1081-9. 2. Hendershot KM, Robinson L, Roland J.
Estimated height, weight, and BMI: Implications for research and patient safety. J Am Coll
Surg 2006;203:887-893.
GRANT ACKNOWLEDGMENT. This study had not received any fund from any institution. There is no conflict of interest.
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USING PHONE SURVEYS FOR GATHERING POST ICU FEEDBACK AS
A MANAGEMENT TOOL
T. van Galen1, S.F.M. Evelein-Brugman2, J. Krull3
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INTRODUCTION. Already for some time the ICU of VU University medical center
(VUmc) interviews patients or their relatives about the quality of care they’ve received. This
feedback can be used to increase awareness of patient needs or for process improvement 1,2.
For (post) ICU patients participation is often not possible due to the mental and/or physical
condition 2. Up to 2011 we facilitated an outpatient clinic for research on the physical and
mental condition after ICU discharge. This visit was also used for gathering feedback. Due
to low attendance the given feedback was minimal. Also written and online surveys were
used. Again with a low response rate. Since 2013 the ICU of VU medical center (VUmc)
uses phone surveys 3 to improve feedback compliance.
METHODS. First step was to determine our ambition and aims and to determine a better
way of gathering feedback. The chosen format was to use a phone survey which is applied
by a trained nurse talking to a patient (or relative) through each question. If raised during
conversation specific issues can be explored in depth or an ICU visit can be planned. Second
step was to determine the questionnaire (what do we want to know?) and the target population (who do we want to speak?). This was set at a 72 h ICU LOS. People are called after
7 days of hospital discharge. The ward investment was two days preparation time and
scheduling two focus group nurses for one (partial) day each month.
RESULTS. VUmc started in June 2013 with phone surveys. One phone call lasts from a
15 min minimum up to 45 min. After 10 months 86 out of 300 discharged patients (or
relatives) were reached. The quantity of received feedback tripled in a 50 % shorter time
period. We received feedback for improvement on ward processes concerning communication, disclosure of information, transfers and handoffs, behavioral attitudes and the
performance of medical and nursing tasks. In general patients are satisfied with delivered
care and also with the offered ICU after care and attention. Feedback is shared between all
ICU employees on a regular base.
CONCLUSIONS. Implementing phone based feedback resulted in multiple positive revenues. The ward investment on feedback decreased and the ROI increased in quantity and
quality. Feedback is given instantly during direct communication. This also offers the

SATISFACTION OF PATIENTS’ FAMILIES WITH CARE RECEIVED DURING
STAY IN CARDIOTHORACIC INTENSIVE CARE UNIT: A SURVEY OF
PRACTICE
A. Vlachou1, C. Chamos1, A. Roshdy1, C. Vaity1, A. Crerar - Gilbert1
1

St George’s Healthcare NHS Trust, London, United Kingdom
INTRODUCTION. Service users satisfaction is the most important and cost effective
measure of service quality. Satisfaction of intensive care patients may be difficult to assess
due to their medical status however patientś families satisfaction can be reliably measured
using validated questionnaire (Ref 1).
METHODS. The questionnaire (Ref 1) was used in a 17 bed tertiary cardiothoracic unit
(CTICU) with mixed population of cardiothoracic, vascular, cardiology, and general
intensive care patients. The questionnaire was distributed to the next of kin of patients with
at least 48 h of CTICU stay, after the patient’s discharge to the ward. Questionnaires were
anonymous, collected in sealed envelopes, but included patientś and next of kińs
information.
Relatives who did not speak English, had communication problems and those of patients
that died, were excluded.
RESULTS. Over 12 months time (from April 2013 to April 2014) 100 questionnaires were
collected.
The patient were 24 % medical and 76 % surgical, with age range between 18 and 81 years,
while the length of stay in CTICU varied from a minimum of 2 up to a maximum of
99 days.
Age of relatives was between 25 and 83 years (median of 51) while the racial background
was predominantly White British (63 %) and Indian (10 %). The 51 % of the relatives were
Christians, 20 % had no religion and 16 % had other religion or did not answer.
Eighty percent of responders were completely and very satisfied with overall care of the
family. Satisfaction with spiritual support was not applicable in 65 %; thirty-one percent
were satisfied and 2 % were very dissatisfied.
Ninety-two percent of relatives were completely or very satisfied with the overall care
received by the patient, 4 % mostly satisfied, 1 % very dissatisfied and 3 % did not
answer. 85 % were completely and very satisfied with communication from nurses and
81 % with communication from doctors. Seventy-seven percent were completely and
very satisfied with their participation in decision making regarding patients’ care.
Eighty-eight percent were completely and very satisfied with the atmosphere on the
unit. On the other hand only the 47 % were completely and very satisfied with the
facilities of the waiting area.
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CONCLUSIONS. Majority of responders were completely or very satisfied with the
treatment that families and patients received. On the contrary, families were least satisfied
with participation in decision making. Although a satisfactory level of communication
between relatives and staff (doctors and nurses) was stated, improvements are still
achievable.
REFERENCES. 1. Family satisfaction with care in the intensive care unit: Results of a
multiple center study (Crit Care Med 2002; 30:1413-141)
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HOW LARGE IS THE PROPORTION OF PATIENTS THAT SHOW
A SIGNIFICANT IMPROVEMENT IN HEALTH RELATED QUALITY OF LIFE
AFTER EXTENDED PERIOD OF CRITICAL ILLNESS?
L. Orvelius1, C. Mårdh2, C. Agvald-Öhman3, C.-J. Wickerts3, S. Walther4, F. Sjöberg5
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INTRODUCTION. Sweden has several established quality registries and one of these is the
Swedish Intensive care Registry (SIR), established in 2001. Beside clinical data it is of
importance to include patient reported outcome measures (PROM) variables in such registries, amongst which health-related quality of life (HRQoL) is thought most important.
Since 2009 SIR has used the HRQoL questionnaire, SF-36, and registering the patient
perceived HRQoL data 2, 6 and 12 months after discharge from the Intensive care unit
(ICU). Today almost all (n = 87) ICUs in Sweden participate to the registry and the
database can provide a larger population of patients with an extended ICU time, something
which is difficult to attain.
OBJECTIVES. The objective of the study was to evaluate whether and to what extent the
patients with long duration of ICU time ([ 96 h) is affected by intensive care short time
(two months) after discharge from the ICU, and if there are any changes over time (up to
12 months). Significant improvement was defined as an improvement in all eight dimensions of SF-36.
METHODS. HRQoL data (SF-36) from SIR where examined at 2, 6, and 12 months after
discharge from the ICU. The changes in HRQoL over time were examined and divided in
three groups: improvement (in all eight dimensions), impairment (in all eight dimensions) or
both (a mix of improvement in some dimensions and impairment in some dimensions). To
analyse the impact of background- and ICU-related factors, clinical data from the database
where extracted.
RESULTS. Data included 847 patients on all three occasions (mean age 62 years). Between
2 and 6 months 232 (27 %) of the patients had improved, and 46 (5 %) patients had
impaired HRQoL. Six patients (0.7 %) had unchanged HRQoL. Between 6 and 12 months
182 (22 %) patients had improved and 86 (10 %) of the patients had impaired HRQoL. For
the patients with a mix of improvements and impairments (n = 563) the most improved
dimension between 2 and 6 months where physical function and the most impaired
dimension were general health. Between 6 and 12 months the corresponding results were
seen in vitality and mental health.
CONCLUSIONS. The results shows that for the patients with a length of stay [ 96 h most
of the patients (n = 563, 66 %) perceived a mix of improvements and impairments in their
HRQoL up to 12 months after discharge from ICU. Interestingly approximately 25 % of the
patients showed improvement in all dimensions and this prevailed beyond 2 months and the
way up to 12 months post ICU.
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THE POST INTENSIVE CARE SYNDROME: PRIMARY RESULTS FROM AN ICU
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INTRODUCTION. Many ICU-survivors experience physical, cognitive and emotional
impairment after ICU-discharge, a condition known as the post-intensive care syndrome
(PICS)0.1 PICS results in severely diminished quality of life and significant disease and
economic burden.2,3
OBJECTIVES. Our aim was to investigate in our post-ICU population the incidence of
PICS-symptoms. We initiated an ICU follow up clinic for patients who stayed in the ICU for
more than 72 h. These patients were seen three months after ICU-discharge by an intensivist
and a trained ICU-nurse.
METHODS. Patients and their spouses were asked to fill out internationally validated
questionnaires: MVI-20(multidimensional fatigue index),CISS-21(coping inventory for
stressful situations),HADS(hospital anxiety and depression scale),TSQ(trauma screening
questionnaire),SF-36(short-form health questionnaire). Based on these questionnaires
patients were interviewed about their physical, emotional en social wellbeing.
RESULTS. In the first year of this study, 30 patients were seen at ICU follow up clinic
(response rate 88 %). Thirty-five to 45 % of patients experienced physical symptoms such
as extreme fatigue, sleep disturbances, feelings of anxiety and diminished concentration.
Emotional problems in the form of disturbing memories, nightmares, reliving, increased
irritability and awareness of imminent dangers were present in up to 25 % of patients. About
15 % of patients met the criteria of post-traumatic stress disorder (PTSD). Physical and
emotional impairments were not correlated with length of ICU stay, neither with the use of
inotropic of vasopressic agents or dialysis. Patients who suffered from a delirium and those
who were mechanically ventilated suffered more emotional and physical impairments.
However, 45 % of all patients scored their health as good or excellent three months after
discharge.
CONCLUSIONS. Overall, patients were satisfied with the offer to visit the ICU follow-up
clinic according to the high response rate of 88 %. Over 50 % of patients suffered from new
physical and/or emotional impairments after ICU stay. Presence of a delirium and
mechanical ventilation during ICU stay seemed to increase the risk of PICS in our population, which has also been reported in recent literature.4 The high incidence of health
problems after ICU-stay urges us to focus more on´quality of survivinǵ by means of
bundling best practices in order to prevent PICS.
REFERENCE(S). 1. SCCM.org 2. Cuthbertson BH, Roughton S, Jenkinson D et al. Quality
of life in the five years after intensive care: a cohort study. Critical Care 2010; 14: R6.

3.Herridge MS, Tansey Catherine M, Matté A et al. Functional disability 5 years after acute
respiratory distress syndrome. N Engl J Med 2011; 364: 1293-304 4.Born-van Zanten SA
van den, Jong E de, Slobbe-Bijlsma E van. Het post-IC-syndroom en de post-IC-polikliniek.
A&I 2013; 3:18-21.
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EARLY REALITY-ORIENTING ASSURING AND SLEEP ASSURANCE FOR
DELIRIUM IN INTENSIVE CARE UNIT(ICU): A QUALITY IMPROVEMENT(QI)
PROJECT
S.Y. Park1, H.S. Kim2, Y.H. Choe1, S.R. Kim1, S.J. Park1, Y.C. Lee1, H.B. Lee1
1
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INTRODUCTION. Delirium is a global disturbance in congnitive function that is characterized by impaired attention associated with changes in the level of consciousness,
disorganized thinking, and a fluctuating course. It occurs in up to 60 * 80 % of the ICU
patients and has been associated with poor hospital outcomes, including increased morbidity, mortality prolonged length of stay and functional decline.
OBJECTIVES. We conducted the present study to assess the efficacy of reality-orienting
assuring and sleep assurance for delirium prevention in ICU patients.
METHODS. From March 2013 to September 2013, we retrospectively reviewed patients in
surgical ICU of Chonbuk National University Hospital in Korea. The patients were stratified
into pre- or post- QI groups according to whether the QI projects was applied or not. The
patients with confounding clinical features(less than -2 RASS or more than +2 RASS at
admission, pre-existing dementia, and neurologic impairments) were excluded.
The primary end point was the incidence of delirium during ICU stays longer than 48 hs.
Delirium was assessed using the Confusion Assessment Method for the Intensive Care Unit
(CAM-ICU) in intensive care patients and related the findings to the level of sedation, as
assessed with RASS score daily.
RESULTS. A total of 130 patients, 88 pre-QI and 42 post-QI patients, were assessed. The
mean age of subjects was 56.6 ± 18.6 (Pre-QI group : 56.9 ± 19.2, Post-QI group:
55.9 ± 17.5), and 54(41.5 %) was female. The mean ICU stay was 5.1 ± 4.3 days (Pre-QI
group: 5.1 ± 4.5, Post-QI group: 5.1 ± 3.9).
The primary end point was decreased from 34.1 % to 19.0 % (P = 0.078), but was marginally significant.
CONCLUSIONS. Our data suggest that early reality-orienting assuring and sleep assurance
appear to be relatively effective preventive option for delirium in critically ill patients.
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USE OF META-ANALYSES TO SUPPORT CLINICAL DECISION MAKING IN
THE ICU: POOR TECHNICAL KNOWLEDGE OF META-ANALYSES LEADS TO
LOWER THAN EXPECTED USE
P.T. Heighes1, G.S. Doig1
1
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INTRODUCTION. Published hierarchies for accessing pre-appraised evidence propose
clinicians should seek evidence based clinical practice guidelines and systematic reviews in
preference to randomised clinical trials (RCT́s) when looking for evidence to guide clinical
practice(1) with major credible bodies further advocating systematic reviews as representing
the highest level of evidence to support clinical decision making(2).
OBJECTIVES. We conducted a survey of Intensive Care Specialists in Australia and New
Zealand to determine which types of evidence they prefer to guide clinical decision making
in the Intensive Care Unit (ICU).
METHODS. We developed and administered a direct mail out survey following the
principles of The Dillman Total Design Method(3), allowing for anonymous responses with
repeated mail-outs to non-responders. We sent survey packages containing a cover letter,
questionnaire and reply paid mail envelope to 238 randomly selected Intensive Care Specialists from the sampling frame of the 685 currently (Jan 2011) registered members of the
College of Intensive Care Medicine (CICM).
RESULTS. The overall response rate to our survey was 55.9 % (133/238). In response to
the question ‘‘How often do you use the following information sources to guide decisions in
your clinical practice?’’ respondents ranked Meta Analyses 6th out of 9 possible types of
evidence. Furthermore, respondents scored an average of 1 correct out of 3 on questions
concerning technical knowledge of meta-analyses compared to an average score of 1.9 out
of 3 for technical knowledge of RCT́s.
CONCLUSIONS. Systematic Reviews and Meta-analyses of focused clinical questions are
reliable and important sources of evidence, which should be used to guide clinical decisions(1;2;4). Strategies to improve knowledge regarding technical aspects of the conduct of
meta-analyses may help improve their use in clinical practice within the ICU.
REFERENCES. (1) Dicenso A, Bayley L, Haynes RB. Accessing preappraised evidence:
fine-tuning the 5S model into a 6S model. Ann Intern Med 2009 Sep 15;151(6):JC3. (2)
OCEBM Levels of Evidence Working Group. ‘‘The Oxford 2011 Levels of Evidence.’’
Oxford: Oxford Centre for Evidence-Based Medicine; 2013. (3) Dillman DA. Mail and
telephone surveys: the Total Design Method. New York: Wiley; 1978. (4) ESICM Systematic Review Group. Clinical Evidence in Intensive Care. Berlin: ESICM; 2011.
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CENTRAL VENOUS CATHETER INSERTION PRACTICES: ARE WE STILL
MATCHING MICHIGAN? - A NATIONAL PILOT PROJECT ACROSS 9
HOSPITALS OF THE WESSEX REGION
A. Wong1,2, H. Wilkins1, Southcoast Perioperative Audit and Research Collaboration
(SPARC-ICM)
1
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INTRODUCTION. Bloodstream infections associated with the insertion and subsequent
care of central venous catheters (CVCs) are a significant cause of morbidity/mortality.
Implementation of a guideline to support best practice for insertion and ongoing care can
reduce the incidence of infective and other complications associated with CVCs.
Matching Michigan1 is arguably the most prominent quality improvement programme in
ICUs linking technical and non-technical interventions such as leadership; teamwork and
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culture change have been shown to reduce central venous catheter bloodstream infections
(CVCBSIs). This quality improvement programme, introduced by the National Patient Safety
Agency (NPSA) in 2009 has had high levels of participation across English Intensive Care Units.
Amongst the technical interventions is the use of a CVC insertion bundle. Since then, there
have been several guidelines/bundles of care covering CVC insertion from a variety of
organisations internationally.
OBJECTIVES. Audit the compliance of CVC insertion practices against published
guidelines2. This audit will also serve as the pilot for the development of the UK’s first
National ICM Audit Recipe Book.
METHODS. Prospective audit of documentation for all new central lines managed on the
ICU for 7 days across the Wessex region. Data was collected regardless of where the line
was initially inserted (e.g. Emergency department, theatres, other hospital).
Units were also asked if they are still collecting Matching Michigan data and if so, what
their CVCBSI rates were.
RESULTS. Practice in 12 units across 9 hospitals in the Wessex Region were audited. The
units ranged from general ICUs but also included a neuro, cardiac and paediatric ICU.
Only 61.4 % of lines inserted were fully compliant with the bundle. Highest areas of noncompliance were the use of hat and mask.
Only half of the units still monitored their CVCBSI rates.
CONCLUSIONS. CVC are arguably the most common invasive procedure performed on
ICUs. Yet compliance with CVC insertion bundle was variable. Compliance could be
improved through an education programme and continual auditing rather than a snapshot.
As not all units monitored their CVCBSI rates, it is difficult to assess the impact of noncompliance. Interestingly, units that did monitor their rates were also not fully compliant
with the bundle. CVC insertion bundles need to be complemented with a management
bundle and an active surveillance of infection rates. This would allow early intervention and
assessment of interventions targeted at reducing CVCBSI.
REFERENCE(S). 1. Pronovost P, Needham D, Berenholtz S et al. An intervention to
decrease catheter-related bloodstream infections in the ICU. NEJM 2006;355:2725-32. 2.
http://www.patientsafetyfirst.nhs.uk/
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CHEST COMPRESSION EVALUATION WITH TRUECPR DEVICE
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INTRODUCTION. Studies indicate that the quality of CPR is an important contributor to
successful outcome1. Because of this, CPR feedback/promt devices are being used
increasingly to guide CPR performance in clinical practice2.
OBJECTIVE. To evaluate the quality of the chest compression applied by the intensive
care unit (ICU) staff of a tertiary hospital in order to study the efficacy of CPR.
METHODS. We evaluated residents and certified intensive care specialist of a tertiary
hospital ICU (Hospital Universitario Puerta de Hierro Majadahonda, Madrid, Spain) during
a two minute period of basic CPR applied over a dummy. The quality of CPR compressions
was assessed by the TRUECPR device which provides accurate compression depth analysis by measuring changes in magnetic fields strength between a backpad and chestpad, and
enables us to study also deflection, CPR rate and effective compression time.
RESULTS. We evaluated a total of thirteen physicians, seven intensive care specialists and
six residents, all with at least one board certified CPR course. The median of ICU experience
was six years (range 1 - 37). The mean correct compressions depth was 58 ± 30.8 %,
defections were 87 ± 29.2 %, CPR rate was 111 ± 12.7 compression per minute and
effective compression time was 88 ± 6.69 %.
CONCLUSION. Overall, CPR quality was good except for compression depth. TRUECPRÒ and similar devices could help us guide CPR quality, efficacy and identify faults with
the objective to improve CPR.
BIBLIOGRAPHY. 1. Chest Compression Fraction Determines Survival in Patients With
Out-of-Hospital Ventricular Fibrillation. Jim Christenson et al. Circulation. Vol. 120 No. 13
September 2009. 2. Compression feedback devices over estimate chest compression depth
when performed on a bed Perkins GD, Kocierz, L, Smith SCL, et al. Resuscitation.
2009;80:79-82.

disease (HR = 2.2) and treatment adherence (HR = 0.47) were variables associated independently with mortality.
CONCLUSIONS. We observed a low degree of adherence to the antiviral treatment in both
periods. Adherence to antiviral treatment recommendations is associated with lower mortality and should be recommended in each winter period
GRANT ACKNOWLEDGMENT. SEMICYUC

0941
SHOULD YOU HAVE A LIBRARIAN ON YOUR WARD ROUND? - EXPERIENCE
AND IMPACT
A. Kaliappan1, T. Ellis2, L. Hunwick2, S. Lanney2
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INTRODUCTION. Doctors, nurses and other healthcare professionals are highly committed to practising evidence based medicine. However, due to the busy and highly acute
nature of the clinical work, it can be difficult to find the time to search for evidence when a
question arises in the clinical environment. Lack of time is the biggest barrier for clinicians
to practice evidence based medicine. We sought to facilitate clinical practice based on the
best available evidence by providing a clinical librarian service.
METHODS. In May 2013 we embarked on a pilot of a Clinical Librarian service in the
Critical Care Unit. Hospital librarians attended the critical care ward round on a rotational
basis 3 times per week. Equipped with a wi-fi enabled ipad they facilitated access to all
major quality healthcare resources and databases and were able to search these for answers
to any clinical questions that arose at the patient’s bedside. Searches were conducted and
results delivered at the bedside and these were used in clinical decision making and
teaching. The results were also emailed to the clinicians. They also responded to queries
related to service improvement and continued professional development. This service is
available to intensivists, microbiologists, doctors from other specialities, nurses, pharmacists, dieticians and physiotherapists working in critical care.
RESULTS. During the pilot period 87 queries were recorded across 100 attendances at the
ward round of which more than three quarters were requested by intensive care consultants.
75 % of the total number of queries can be directly attributed to individual patient care.
Clinicians reported that their decision was influenced by the evidence that was provided to
them at the bedside on the ward round. The librarians also helped in getting published
guidelines, and looking up rare conditions. The librarian also provided formal and informal
teaching on search techniques and databases.
In addition, librarians answered queries from junior doctors, microbiologists, pharmacists,
and nurses which ranged from finding guidelines and evidence to drug interactions and were
regularly approached about organising library inductions and training for new staff.
The search results were used for doctors teaching after the ward rounds and journal clubs.
A survey was conducted to assess the effectiveness of the service after the pilot period. 81 %
of the staff who responded said that the service was useful with regards to patient care and
that they desired it to continue.
CONCLUSIONS. The implementation of a Clinical Librarian service on the Critical Care
Unit has enabled access to the best evidence at the point of need to enhance decisions about
patient care,stimulated opportunities for the training of clinicians,contributed to service
improvements and individual professional development.
2

Toxicology & pharmacology in the critically ill:
0942–0955
0942
METFORMIN-ASSOCIATED LACTIC ACIDOSIS - CAUSE AND POTENTIAL
TREATMENT WITH CELL-PERMEABLE SUCCINATES
F. Sjövall1,2, S. Piel1,2, J. Ehinger1,2, R. Ford3, H. Fliri3, E. Elmér1,2, M.J. Hansson1,2
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DEGREE OF ADHERENCE TO RECOMMENDED ANTIVIRAL TREATMENT
DURING THE PANDEMIC AND POST-PANDEMIC PERIODS OF INFLUENZA
A (H1N1) PDM09 IN 148 UCIS IN SPAIN
L. Canadell1, I. Martı́n-loeches2, E. Dı́az2, S. Trefler3, S. Grau4, J.C. Yebenes5,
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INTRODUCTION. Adherence to guidelines for community-acquired pneumonia treatment
is usually low. However, the degree of adherence to treatment guidelines during the pandemic influenza A period is not known.
OBJECTIVES. To assess the degree of adherence to antiviral treatment and its impact on
the mortality in critical ill patients affected by influenza A(H1N1)pdm09.
METHODS. Secondary analysis of prospective study in patients with influenza A (H1N1)
pdm09 in the 2009 pandemic (PM) and 2010-11 post-Pandemic (PP) periods. Adherence
was classified as:
1) Total (AT);
2) partial in doses (PD);
3) partial in time (PT) and
4) non-adherence (NA).
Viral pneumonia, obesity and mechanical ventilation were considered severity criteria (SC).
The analysis was performed using t-test or ‘‘chi’’ square. The association with mortality was
analyzed by Cox regression. P-value \ 0.05 were considered significant.
RESULTS. We included 1058 patients, 661 (62.5 %) in PM and 397 (37.5 %) in PP
periods. Global adherence was 41.6 % and it was higher in PM (43.9) than PP (38.0 %,
p = 0.07) periods. Patients with SC were more frequents in the PP (68.5 %) regarding PM
period (62.8 %; p = 0.06). Among SC patients, the AT was 54.7 % for PM and it diminished to the 36.4 % in PP (p \ 0.01). The NA (19.7 % vs. 11.3 %; p \ 0.05) and PT
(20.8 % vs. 9.9 %, p \ 0.01) were more frequent in PP period. The mortality rate was
higher in PP period (30 % vs. 21.8 %, p \ 0.001). APACHE II (HR = 1.09), hematologic
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INTRODUCTION. Metformin is considered as one of the first-line treatments for type 2
diabetes due to its ability to reduce hemoglobin A1c values as well as secondary complications including diabetes-related death. However, metformin-associated lactic acidosis
(MALA) is an uncommon but severe side effect with an attributed mortality of up to 50 % in
severe cases requiring admission and treatment at an intensive care unit. MALA has been
linked to drug-induced inhibition of complex I(CI) of the mitochondrial electron transfer
system with the possibility to restore ATP production by the addition of succinate,
bypassing CI. However, succinate cannot pass intact plasma membranes and is therefore
unable to restore ATP production in intact cells even with parenteral administration.
OBJECTIVES. The aim of this study was to confirm the CI inhibitory effect of metformin
and evaluate if metformin-induced lactate accumulation can be prevented by treatment with
a group of newly developed cell-permeable complex II (CII) substrates.
METHODS. Mitochondrial respiratory function of human platelets and peripheral blood
mononuclear cells was assessed at different concentrations of metformin. Respiratory
capacity was analyzed using high-resolution respirometry in intact and permeabilized cells.
Additionally, metformin’s effect on switching cellular metabolism from oxidative phosphorylation to glycolysis was investigated by measuring lactate accumulation in suspensions
of intact human platelets. Three cell-permeable prodrugs of succinate specifically designed
and synthesized to bypass CI dysfunction and support mitochondrial respiration and ATPproduction through CII were evaluated for their capability to restore aerobic metabolism and
reduce metformin-induced lactate accumulation.
RESULTS. Metformin inhibited mitochondrial function of human peripheral blood cells at
CI in a time- and dose-dependent fashion at concentrations relevant for metformin intoxication (Fig. 1). Metformin further caused a significant increase in lactate production in
intact platelets over time. The three cell-permeable prodrugs of succinate significantly
reduced lactate production in metformin-exposed intact platelets whereas exogenously
applied succinate had no effect on the metformin-induced production of lactate (Fig. 2).
CONCLUSIONS. Metformin induces CI specific mitochondrial inhibition and an increase
in lactate production pointing towards mitochondrial inhibition as causative mechanism for
development of lactic acidosis in metformin-intoxicated patients. Treatment of platelets
with cell-permeable CII substrates alleviated metformin-induced production of lactate.
Thus, substrate circumvention of CI potentially provides a strategy for pharmacological
intervention in patients with MALA and other disease processes and conditions where CI
dysfunction is implicated.
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CONCLUSIONS. High eGFR is associated with subtherapeutic SVC. In patients with ARC
a higher standard maintenance dose of vancomycin is needed to reach therapeutic SVC.
Pharmacokinetic models taking ARC into consideration are needed.
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PHARMACIST́S INTERVENTIONS IN THE INTENSIVE CARE UNIT
J. Landa1, C. Mckenzie1, A. Jones1, R.S. Bourne2, M. Tomlin3, I. Bates4, R. Shulman5,
on behalf of the PROTECTED-ICU UK Investigators

[Metformin and mitochondrial respiration]

[Succinates and lactate production]
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VANCOMYCIN IS UNDERDOSED IN PATIENTS WITH HIGH ESTIMATED
GLOMERULAR FILTRATION RATE
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INTRODUCTION. It is recognised that critically ill patients require the multidisciplinary team
to receive optimum care. Specialist clinical pharmacists (SCPs) have been shown to improve
clinical and economic outcomes of patients contributing to their care by reducing medication
errors, rationalising therapy, identifying drug interactions or suggesting alternative therapies. [1,2]
OBJECTIVES. To describe SCP activity and interventions across a range of intensive care
units throughout the United Kingdom (UK). To provide essential data on rate of Intensive
Care Unit prescribing error and prescription optimisation, to identify the mechanism and
impact of each intervention in the prevention of harm and improve patient therapy.
METHODS. A prospective observational study was undertaken in 21 critical care units in
the UK from 5-18th Nov 2012. A data collection web portal was designed for the SCP to
record all interventions. Each intervention was classified as either: prescribing error, optimisation or consult. In addition, a clinical impact scale was used to code the interventions.
Interventions were scored as low, moderate, high impact and life saving. The final coding
was moderated by blinded independent multidisciplinary trialists.
RESULTS. 20,740 prescriptions were reviewed with 3,390 interventions recorded by the
SCPs. This resulted in an overall intervention rate of 16.3 %: 6.8 % were classified as prescribing errors, 8.3 % optimisations and 1 % consults. The interventions were classified as: low
impact (33.6 %), moderate impact (47.1 %) high impact (19.3 %) and one case was life saving.
CONCLUSIONS. This observational study demonstrated that both prescribing error and
optimisation rates were high. Almost 1 in 6 prescriptions required an intervention from the
SCP. The error rate was similar to an earlier UK prescribing error study (EQUIP) [3]. Twothirds of the interventions were of at least moderate impact. SCPs embedded within the
critical care team provide a valuable contribution, reducing patient harm from medication
errors and optimising pharmacotherapy.
REFERENCES. [1] Kane SL, Weber RJ, et al. The impact of critical care pharmacists on
enhancing patient outcomes. Intensive Care Med. 2003;29:691-698. [2] MacLaren R, Bond
CA, et al. Clinical and economic outcomes of involving pharmacists in the direct care of
critically ill patients with infections. Crit Care Med. 2008;36:3184-3189. [3] How to reduce
prescribing errors. The Lancet. 2009;374:1945
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INTRODUCTION. Vancomycin is the most commonly prescribed glycopeptide for nosocomial infections due to gram-positive bacteria. Subtherapeutic serum concentrations of
vancomycin can result in treatment failure. This phenomenon could be explained by augmented renal clearance (ARC), MDRD [ 130 mL/min/1.73 m2.
OBJECTIVES. To investigate the hypothesis that ARC measured by MDRD leads to
subtherapeutic serum vancomycin concentrations (SVC).
METHODS. We retrospectively included all patients without continuous renal replacement
therapy in our general ICU with continuous vancomycin infusion during ICU admission
between June 2012 and December 2013. Standard vancomycin loading dose of 20 mg/kg of
body weight was given. TDM was performed and the maintenance infusion rate was
adjusted to a target SVC of 20-25 mg/L. Patients were grouped according to eGFR, which
was calculated using MDRD formula. We compared vancomycin dose to SVC in the different eGFR groups using One-Way ANOVA analysis with Bonferroni correction.
RESULTS. We evaluated 608 SVC measurements from 287 patients with a mean age of
54.9 years, and 69 % were male. Subtherapeutic SVC were more frequent in patients with
MDRD [ 130 compared with patients with MDRD \ 130 (55.2 % vs 29.3 %; p \ 0.001).
Figure 1 shows mean vancomycin dose per group stratified by SVC in the three MDRD
groups. Mean vancomycin dose is higher in the MDRD [ 130 group.
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OBJECTIVE. To evaluate the gravity and mortality of those patients admitted to the ICU,
intensive care uniti, for intoxication.
METHODS. A multi-centre study, carried out between 2008 and 2013, on all patients
admitted for intoxication in different Spanish intensive care units, in Malaga, Cabra and
Jaen. Those patients suffering intoxication who were admitted for other reasons were
excluded from the study. Information was gathered on the type of intoxication, data needed
for calculating different prognosis scores, need for mechanical ventilation, and mortality.
Mean and typical deviation were used for quantitative variables and frequency and proportions for qualitative variables. T student and Logistical Regression were used for the the
multivariable analysis. p \ 0.05 was considered statistically significant.
RESULTS. 119 patients were admitted: 76 in Malaga, 21 in Cabra and 22 in Jaen. Intoxication
causes were; medication in 92 patients (77.3 %), caustics in 11 (9.2 %) and alcohol in 20
(16.8 %). 78.3 % were attempted suicides. The mean age was 44.42 ± 13.85. Mean GCS
score was 8.39 ± 4.51, in 72.5 % it was B 8 points. 69.7 % needed mechanical ventilation.
Patients who died were older 59 ± 10.64 vs 43.35 ± 13.49 years (p \ 0.001), and had more
gravity evaluated by SAPS-3 63.25 ± 17.16 vs 53.51 ± 10.6 (p = 0.018). Mortality predicted
by SAPS-3 (by general equation) was 26.8 %, but observed mortality was only 6.7 %.
The mortality of 11 patients admitted for ingestion of caustics was, 54.5 %, and the rest noncaustic, 1 % (P \ 0,001). The mortality of 92 patients admitted for ingestion of medicines
was 1.1 %, and the rest, non- medicines, 27,9 %, and those patients admitted for alcohol
intoxication, N: 22, was 0 %, and the others non-alcohol 99,8 %. All differences between
groups were significant, except for patients with alcohol intoxication (P : 0.188). The
multivariable analysis carried out with Logistical Regression showed that with SAPS-3
equal gravity, OR: 1.19 (1.02-1.39), the mortality of patients who had ingested caustics was
far higher OR: 560.34 (11.64-26973.83), than the rest. Drug-induced and alcoholic intoxication variables were not included in the model.
CONCLUSIONS. Admission to ICU for intoxication is rare. Levels of consciousness are
affected in a high percentage of cases, as indicated by the low GCS score and a high number
of needed mechanical ventilation. SAPS-3 predicted mortality was significantly higher than
observed mortality. Mortality of patients admitted for caustic poisining was much higher
compered to the patients admitted for intoxication by other products.
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APPRAISAL OF LATE PHASE ENDOSCOPY IN CAUSTIC POISONING
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DRUG INTERACTIONS CLASSIFIED AS CONTRAINDICATED BY MICROMEDEX DRUG REAX

INTRODUCTION. Endoscopy has been recommended as the primary procedure for
determining the extent of damage and the prognosis in patients with caustic ingestions.
Endoscopy within the first 24 h has been suggested, but such immediate endoscopy is not
always possible.
OBJECTIVES. we wanted to evaluate complications of endoscopy performed more than
24 h after the ingestion of caustic substances.
METHODS. From January 2005 to May 2013, 125 patients were diagnosed with caustic
poisoning in the emergency department of Wonju Severance Christian Hospital. Of these,
115 consecutive patients underwent endoscopy. Thirty-five patients were excluded from the
analysis as a result of insufficient data; therefore, 80 patients were ultimately included in the
study. We defined late endoscopy as endoscopy which was performed from 24 to 96 h after
the ingestion event.
RESULTS. Thirty-one patients (39.2 %) were diagnosed with acid ingestion. Sodium
hypochlorite was the most commonly ingested substance (37 patients, 47.4 %). Forty
patients (51.3 %) had been intentionally exposed to caustic agents, and median endoscopy
time was 17.8 (IQR 9.2-36.9) hours. The late endoscopy group consisted of 29 patients
(36.3 %). There were no complications, such as perforation, bleeding, or interactions with
sedative medications in either the early or late endoscopy groups. Also, there was no
difference in ingested materials, endoscopy grade, or late sequelae between the two groups.
CONCLUSIONS. Endoscopy may be considered for corrosive agent ingestion as late as 24
to 96 h following the event.
REFERENCE(S). 1. Ghelardini, C., et al., Investigation into atropine-induced antinociception. Br J Pharmacol, 1990. 101(1): p. 49-54. 2. Ekpe, E.E. and V. Ette, Morbidity and
mortality of caustic ingestion in rural children: experience in a new cardiothoracic surgery
unit in Nigeria. ISRN Pediatr, 2012. 2012: p. 210632. 3. Ezoe E, Asai Y. Surgery for disease
of the esophagus. 8. Corrosive esophagitis. Nippon Geka Gakkai Zasshi 2003; 104:611-614.
4. Broor SL, Kumar A, Chari ST, Singal A, Misra SP, Kumar N, Sarin SK, Vij JC. Corrosive
oesophageal stricture following acid ingestion: clinical profile and results of endoscopic
dilatation. J Gastroenterol Hepatol 1989; 4:55-61. 5. Zargar, S.A., et al., The role of
fiberoptic endoscopy in the management of corrosive ingestion and modified endoscopic
classification of burns. Gastrointest Endosc, 1991. 37(2): p. 165-9. 6. Gumaste VV, Dave
PB. Ingestion of corrosive substances by adults. Am J Gastroenterol. 1992;87:1-5.
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N = 14 CLINICAL FEATURES
FluoxetineExtrapyramidal
symptoms
Neuroleptic
malignant
syndrome

Metoclopramide

1

Metoclopramide

1

Metoclopramide

1

Poor

AmitriptylineExtrapyramidal
symptoms
Neuroleptic
malignant
syndrome

DOCUMENTATION
QUALITY

Poor

EscitalopramExtrapyramidal
symptoms
Neuroleptic
malignant
syndrome

Poor

Calcium
GluconateCeftriaxone

1

Precipitation

Good

Cyclosporine Simvastatin

1

Myopathy and
Rhabdomyolysis

Excellent

[Table 2]
CONCLUSIONS. ICU patients are undergoing many complex treatments with a theoretical
high potential risk of DI. In our study, none of the potential DI detected had an assistance
reflex or was associated with changes in clinical prescriptions or management.
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PREVALENCE OF DRUG INTERACTIONS AT INTENSIVE CARE UNIT
ADMISSION
P.A. Lopéz Garzón1, J.C. Suarez-Montero1, P. Riera Armengol2, E. Martinez Fernández de
Gamarra2, I. Morán Chorro1
1

Hospital de la Santa Crea i Sant Pau, Intensive Care Department, Barcelona, Spain,
Hospital de la Santa Crea i Sant Pau, Pharmacy Department, Barcelona, Spain
OBJECTIVE. Drugs interactions (DI) can behave as acute intoxication. We studied the
prevalence of potential DI and identified and described the drugs involved, the severity and
the clinical measures applied.
METHODOLOGY: A prospective, single-center cross-sectional study, conducted in a
medical-surgical intensive care unit (ICU). The pharmacy department routinely works
closely with us. We included all patients over 18 years, consecutively admitted to the ICU
for 6 moths. We analyzed all drugs prescribed during the first complete natural day of ICU
hospitalization. The main variables studied were: number and type of DI and clinical
decisions taken. The severity assessment of the potential DI and the quality of the available
documentation about them was analyzed basing on the Micromedex Drug Reax database.
RESULTS. We included 152 patients (60 % male); mean age 64.5 ± 15 years, SAPS II
45.5 ± 16.2. It was prescribed 9.3 ± 3 (range 2-16) drugs per patient. Potential DI was
detected in 74.3 % of patients (113/152). We found 349 potential DI (2.3 per patient)
(Table 1). Of these, 197 were classified as potentially severe DI. 36 % (71/197) corresponding to the combination of midazolam and morphine (desired clinical synergy).
Only 14 of severe potential DI were classified by Micromedex as contraindicated DI. These
DI involved 8 pairs of drugs (Table 2). However, only the cyclosporine-simvastatin
(myopathy and rhabdomyolysis) was documented with excellent quality. However, this
adverse effect was not been detected in our patient. The rest of possible DI detected had
poor quality documentation and showed no clinical repercussion.
2
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ADULT SUICIDAL ORGANOCOMPOUND POISONING. HOW DO THEY FARE?
EXPERIENCE FROM AN INDIAN MULTIDISCIPLINARY ICU
T.T.S. Paary1, A.S. Arunkumar2, M.S. Kalaiselvan2,3, M.K. Renuka3
Sri Ramachandra Hospital, Chennai, India, 2Sri Ramachandra Hospital, Critical Care
Medicine, Chennai, India, 3Sri Ramachandra Medical College, Critical Care Medicine,
Chennai, India
INTRODUCTION. India being a predominantly agrarian economy, pesticides like organocomponuds are widely and easily available leading to its misuse for suicidal purpose
resulting in significant morbidity and mortality1,2.
OBJECTIVES. To analyze the mortality and morbidity of patients admitted with suicidal
organocompond poisoning to a multidisciplinary ICU.
METHODS. This is a retrospective analysis of consecutive patients admitted with organocompound poisoning during the year January 2011 to December 2013. Primary
outcome analyzed was hospital mortality. Secondary outcomes analyzed included intermediate syndrome, duration of hospital stay, ICU free days and ventilator free days. Data
collected included demographic data,type of compound ingested, APACHE II, SOFA
scores, presenting symptoms, antidote usage, use of mechanical ventilation, and complications during hospital stay. Statistical analysis was done using student t-test, Mann–
Whitney Test and multivariate logistic regression to identify predictors of mortality.
RESULTS. 47 patients were included in the study with male a preponderance (70.2 %
n = 33). The mean age was 29.9 (± 9.5) yrs (Mean ± SD). In 42 % of patients we were
unable to identify the exact organo compound they had consumed. Among the others
monocrotophos was the most common (14.9 %).

1

DESCRIPTION OF THE POTENTIAL DRUG INTERACTIONS (DI) FOUND
Severity of DI

N (%)

Types of DI Quality of documentation
Excellent

Good

Poor

0

11

2

124(35,5 %) 69

9

33

27

71 (36 %)

Midazolam and Morphine desired
clinical synergy

Mild

14 (4 %)

Moderate
Severe

13

Contraindicated 14(4 %)

8

1

1

6

Total

169

15

84

70

349

* Classification of Drug Interactions (DI) based on Micromedex Drug Reax
database
[Table 1]
DRUG INTERACTIONS CLASSIFIED AS CONTRAINDICATED BY MICROMEDEX DRUG REAX
N = 14 CLINICAL FEATURES
NoradrenalineLinezolid

6

FluconazoleGranisetron

2

Metoclopramide- 1
Haloperidol

Hypertension

DOCUMENTATION
QUALITY
Poor

Prolonged QT interval

Poor

Extrapyramidal symptoms
Neuroleptic malignant
syndrome

Poor

Muscle fasciculation’s

68 % (n = 32)

Salivation

66 % (n = 31)

Bronchorrhea

42 % (n = 20)

Muscle weakness

46 % (n = 20)

[Presenting symptoms % (n) (table 1)]
Mean admission APACHE II score was 11 ± 7.8 and SOFA score was 6.8 ± 3.5.
(Mean ± STD deviation).
28 patients (59.6 %) required mechanical ventilation for respiratory failure and low GCS
and 47 patients (23.4 %) required vasopressors for hemodynamic instability. All patients
received atropine and paralidoxime. Mean Atropine dose was 152 (± 268) mg and that of
paralidoxime was 46.4 (± 47.38) gms (Mean ± Std Deviation). Patients received atropine
for a mean of 3.2(± 2.64) days and pralidoxime for 3.1(± 2.43) days.

Mortality (%)

23.4 % (n = 11)

Duration of hospital stay in days(mean ± SD)

7.76 ± 5.4 (mean ± SD)

ICU free days in days(mean ± SD)

3.2 ± 2.8 (mean ± SD)

Ventilator free Days in days(mean ± SD)

2.3 ± 1.84 (mean ± SD)

Intermediate syndrome.(%)

14.9 % (n = 7) (mean ± SD)

[Outcome data (table 2)]
Most common complications encountered in our patients were aspiration in 17 (36.2 %)
patients, secondary infections in 8 (17 %) patients and intermediate syndrome in 7 (14.9 %)
patients.
Comparison of survivors and non survivors using univariate analysis showed the results in
‘‘table 3 ‘‘to be associated with mortality.
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SURVIVERS(n = 36) NON-SURVIVERS
(n = 11)

p
VALUE(\ 0.05SIGNIFICANT)

respiratory failure
(n)

13

9

0.008

coma (n)

6

9

0.000

bronchospasm (n)

3

4

0.027

vasopressors (n)

2

9

0.000

GCS (mean ± SD)

10.72 (± 3.62)

APACHE II

score(mean ± SD)

6.0 (± 1.84)

0.000

7.81(± 4.92)

21.45(± 6.5)

0.000
SOFA score
(mean ± SD)

5.42(± 2.29)

11.45(± 3.20)

0.000

ICU length of stay
(mean ± SD)
(days)

5.47(± 3.35)

2.45(± 2.85)

0.009

ventilator free days
(mean ± SD)
(days)

1.2(± .98)

2.6(± 1.9)

0.006

[Predictors of mortality (table 3)]
However a multivariate logistic regression model failed to identify any significant predictors
of mortality
CONCLUSIONS. Organo compound poisoning was associated with significant mortality in
our study.
REFERENCE(S). 1. Cherian M A, Roshini C, Peter J V, Cherian A M, oximes in organophosphorus poisoning.indian j crit care med Year 2005, Volume 9, Issue 3 [p. 155-163] 2.
Ramesha K N, Krishnamurthy B H R, Ganesh S K, Indian J Crit Care Medi, Year 2009,
Volume 13, Issue 3 [p. 152-155]

0949
DO SEROTONIN REUPTAKE INHIBITORS WORSEN OUTCOME OF PATIENTS
REFERRED TO THE EMERGENCY DEPARTMENT FOR DELIBERATE
MULTIDRUG EXPOSURE?
S. Beaune1, E. Curis1, E. Casalino2, P. Juvin3, B. Mégarbane4
1

INSERM U 1144, Paris-Descartes University, Paris, France, 2APHP, Bichat Hospital,
Paris, France, 3APHP, George Pompidou Hospital, Paris, France, 4Lariboisière Hospital,
INSERM U 1144, Paris-Diderot University, Paris, France
INTRODUCTION. Incidence of poisonings with serotonin reuptake inhibitors (SRIs) is
growing. SRI toxicity is considered low, but its actual impact in multidrug poisonings
remains unclear.
OBJECTIVES. Our objective was to evaluate the consequences of SRI exposure in patients
referred to the emergency department (ED) for deliberate multidrug exposure.
METHODS. We conducted a retrospective study including all patients admitted for multidrug exposure involving at least one SRI in a university hospital ED from January 2009 to
December 2012. These patients were matched with patients who did not ingest any SRI,
according to age, gender, type of drug, and ingested doses (after calculation of the dose
equivalence between drugs in each pharmacological class). Features of serotonin syndrome
according to Sternbach’s criteria and Hunter’s serotonin toxicity criteria were evaluated
from patients’ records. Comparison between SRI- and non-SRI-exposed patients was carried
out using conditional logistic regression
RESULTS. In 4 years, 148 SRI-exposed patients were included and compared to 296
matched controls. The SRIs mainly involved were escitalopram (22 %), venlafaxine (20 %),
fluoxetine (19 %), citalopram (15 %) and paroxetine (11 %). Serotonin syndrome was
diagnosed in one patient by the physicians in charge, but actually occurred in five SRIexposed patients based on the retrospective evaluation of records. Twenty patients (14 %)
exhibited one or more serotonin syndrome criteria. At least 2/11 of Sternbach’s criteria and
2/9 of Hunter serotonin toxicity criteria were missing in each chart. Using a conditional
logistic regression analysis, seizures (p = 0.04) and serotonin syndrome (p = 0.01 based on
Sternbach’s criteria and p = 0.004 based on Hunter serotonin toxicity criteria) more frequently occurred in SRI-exposed patients. Requirement for mechanical ventilation was also
significantly increased (p = 0.03), although admission to the intensive care unit was not.
CONCLUSIONS. In multidrug-poisoned patients admitted to the ED, exposure to SRIs
significantly increases the risk of seizures and requirement for mechanically ventilation.
Diagnosis of serotonin syndrome by emergency physicians remains insufficient justifying
improved education and training.
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LITHIUM POISONING IN THE INTENSIVE CARE UNIT: A DESCRIPTIVE
STUDY AND ANALYSIS OF THE PREDICTIVE FACTORS OF HEMODIALYSIS
D. Vodovar1, E. Curis2, S. El-Bakhli1, I. Malissin3, N. Deye3, F. Baud3, B. Mégarbane1
1

Lariboisière Hospital, INSERM U 1144, Paris-Diderot University, Paris, France, 2INSERM
U 1144, Paris-Descartes University, Paris, France, 3Lariboisière Hospital, Paris-Diderot
University, Paris, France
INTRODUCTION. Hemodialysis is the treatment of choice of severe lithium poisoning.
However, despite increased lithium clearance, features are not always improved.
OBJECTIVES. Our purposes were
1) to describe lithium-poisoned patients admitted to the intensive care unit (ICU),
2) to assess poisoning impact on renal function, and
3) to identify predictive factors for dialysis in lithium poisoning.
METHODS. We included all lithium-poisoned patients admitted to our ICU over 20 years
(1992-2012). Renal function was assessed according to the RIFLE classification. Results are
expressed as median [interquartile range] or percentages when appropriate. Univariate
analysis was performed using Mann–Whitney, t-student, and v2-tests, as appropriate. Significant variables at a 5 %-threshold in the univariate analysis were entered in a stepwise
multivariable logistic regression model.
RESULTS. 144 lithium-poisoned patients (88F/56 M; 45 years [33-75]; IGS II: 31 [19-46])
were included. Lithium intoxication patterns were as follow: acute poisoning (10 %), acuteon-chronic poisoning (65 %) and chronic overdose (25 %). The ingested dose was 15 g

[5–24] with extended-release lithium formulation (65 %) and polyintoxication (52 %).
Delay between poisoning and admission was 8 h [4-28]. Glasgow coma score was 13 [1015] on admission and the worst value 6 [3-12]. Complications included aspiration pneumonia (33 %), shock (17 %, predominantly vasoplegic) and seizures (8 %). Lithium
concentration on admission and peak were 2.3 mmol/l [1.3-3.7] and 2.8 mmol/l [1.7- 4.9]
respectively. Management included whole bowel irrigation (25 %), mechanical ventilation
(40 %), and dialysis (15 %, 12 cases with intermittent dialysis, 6 cases with continuous
hemofiltration, and 4 cases with both techniques). ICU length of stay was 4 days [2-9]. Four
patients died (2 asystoles, 2 nosocomial infections). Admission, worse, and discharge creatinine concentrations were 87 lmol/l [70-140], 96 lmol/l [72-171] and 59 lmol/l [39-70]
respectively. After hydration, 24 h-urine output was1.2 ml/kg/h [0.7-1,9]. According to the
RIFLE classification, patients presented kidney failure (11 %), kidney injury (8 %), and
kidney failure (10 %). No patients developed end-stage renal disease. By multivariate
analysis, lithium concentration [ 3 mmol/l was the only predictive factor of dialysis (Odds
ratio, 5,6; 95 %-confidence interval [2,5-25,2]).
CONCLUSIONS. Lithium poisonings are rare but frequently associated with altered kidney
function. Hemodialysis decision is mainly based on lithium concentration.
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DESIGNER DRUGS - NEW CHALLENGES: AN UPDATE ON MANAGEMENT OF
NOVEL PSYCHOACTIVE SUBSTANCE TOXICITY IN THE CRITICAL CARE
SETTING
C.D. Smith1, S. Robert2
Whipps Cross Hospital Barts Health NHS Trust, London, United Kingdom, 2Homerton
University Hospital NHS Foundation Trust, Intensive Care Unit, London, United Kingdom
INTRODUCTION. Use of novel psychoactive substances (‘legal highs’, ‘designer drugs’)
is increasing worldwide. The misuse of such substances can cause severe or prolonged sideeffects requiring critical care review and organ support. Furthermore, complications in this
emerging field can be life-threatening, especially if misdiagnosed or mismanaged. Given
that many of these substances were unheard of only a few years ago, a current potential gap
exists in the knowledge of management and potential complications across both critical care
physicians and other hospital specialties alike.
OBJECTIVES. We provide an overview of the management of some of the most commonly encountered and more dangerous novel substances, including side-effects and
complications related to each class of drug based on a review of current literature.
METHODS. A literature search was carried out using Medline, Embase, Google Scholar
and Cochrane databases. Where possible MeSH search terms were used – ‘designer drugs’/
to (toxicity)/po (poisoning)/ae (adverse effects) and keywords (for non-Medline databases),
A total of 274 relevant results were further reviewed in detail.
RESULTS. Substances showing common and/or harmful side-effects requiring admission
to hospital were identified from current literature. These substances include the novel
cathinones, piperazine compounds, ketamine derivitives and synthetic cannabinoids. Given
that mephedrone toxicity has a similar mechanism of action to MDMA toxicity, complications can be predicted and management extrapolated from existing knowledge. This
similarly applies to piperazine compounds. However, other novel substances present unique
challenges. For example, there is a significant risk of potentially lethal and rapid withdrawal
in users presenting with GHB/GBL overdose if misdiagnosed or mismanaged. Other
seemingly harmless substances, e.g. ´herbal incensé (synthetic cannabinoids) have the
potential to cause multi-organ failure.
CONCLUSIONS. Novel psychoactive substances present an increasing problem to intensive care physicians - their use is increasing, the drugs used are frequently changing and
they have the potential to cause severe and unforeseen complications. Here we present
guidance based current literature to inform clinicians of the potential complications and
management of novel psychoactive substance toxicity. Given that this is an ever-changing
field it is essential that intensivists keep up to date with this emerging area of medicine.
Additionally, new or rare complications seen in clinical practice should be reported to
national toxicology services to add to the current limited body of knowledge in this area.

1
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CHRONIC EFFECTS OF ACUTE ORGANOPHOSPHATE POISINING IN
ENDOCRINE SYSTEM
R. Coskun1, K. Gundogan1, M. Sevim2, F. Tanriverdi3, I. Bahar1, G. Elay1, H. Mumcuoglu1,
Y. Simsek3, F. Kelestemur3, M. Sungur1, M. Guven1
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Kayseri, Turkey
INTRODUCTION. Organic phospate (OP) poisoning is quite common in the developing
world due to the extensive use and accessibility of these compounds. OP compounds,
leading to the accumulation of acetylcholine at synapses in acute phase known to cause
hormonal changes but long term effects of acute organophosphate poisoning on hypothalamus–pituitary–adrenal axis are not known.
OBJECTIVES. To invesitigate long term effects of acute organophosphate poisoning on
hypothalamus–pituitary–adrenal axis.
METHODS. We included 30 patients admitted to Erciyes University Medical Intesnive
Care Unit due to acute organophosphate poisoning between 2007 and 2012. One patient
discharged from the study upon learning that he had head trauma history. Data were
acquired from electrical data system and patient files. Basal pitiutary hormones were
measured. Then, glucagon stimulation test and insuline tolerance test (ITT) were performed.
Growth hormone (GH) and Adrenocorticotropic hormone (ACTH) deficiency was diganosed acording to ITT and glucagon test with lower than normal cutt off values.
RESULTS. Analyse were completed with 29 patients (Male: 16, 55 % and Female: 13,
45 %). Mean age was 42 ± 16 years (min:18-max:69), mean body mass index was
26 ± 4 kg/m2(min:21- max:35), and mean time after poisoning was 44 ± 16 months
(min:11-max:68). Basal levels of ptiutary hormones were within normal limits. Cut off
values for ACTH deficiecy was 10.74 lg/dl of cortizol with glucagon stimulation test and
18 lg/dl of cortisol with ITT. There was only one patient with ACTH deficiency according
to these criteria. Peak GH level of 1,18 lg/L was accepted as normal response in glucagone
test. There were 6 patients with decreased GH respose with glucagon test. Peak GH level of
3 lg/L was accepted as normal response in ITT. There were 10 patients with decreased GH
response with ITT. There were 3 (10.3 %) patients diagnosed as GH deficiency with
decreased GH response with both glucagone test and ITT. Pitiutary MRI of these three
patients were normal.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
CONCLUSIONS. ACTH and GH deficeicy was found to be higher compared to normal
population in our study. Patients with acute OP poisoning should be screened for pitiutary
hormone deficiency in long term.
GRANT ACKNOWLEDGMENT. This study was supported by the Scientific Re- search
Unit of Erciyes University.
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CLINICAL ASPECTS OF DRUG POISONING IN CHILDREN AND
ADOLESCENTS WHO VISIT EMERGENCY DEPARTMENT
Y. Kim1
1
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Republic of Korea
INTRODUCTION. The most common cause of death in children and adolescent is by
suicide and it is considerable that the proportion is getting increased for years. As drug
poisoning in young ages is largely unintentional and not fatal, few clinicians have focused
on the characteristics of drug poisoning in this age group so far.
OBJECTIVES. We examined the clinical aspects of children and adolescent who visit
emergency department for drug poisoning especially intentionally and investigated the
difference between male and female in some clinically meaningful points. We also compared the prognosis of both male ane female patients, respectively, and tried to find a way to
protect suicide attempt in young ages.
METHODS. Retrograde medical records review of 115 patients who visited emergency
department of St. Vincent Hospital, the Catholic University of Korea, for drug ingestion
from March 2010 through March 2013 was accomplished. Unintentional ingestion or
ingestion by others was excluded. Of the 115 patients treated in the emergency department
for drug poisoning, 65 patients who overdosed by accident were excluded. Therefore, 50
patients were examined for the study.
RESULTS. Over two-thirds of the patients (n = 37, 74 %) were female. 36 patients (72 %)
complained of minor symptoms and discharged home after observation at emergency
department for several hours but 14 patients (28 %) were admitted for further evaluation.
Over one-third of the patients (n = 18, 36 %) had previous psychiatric history but 32
patients (72 %) had no documented psychiatric problems. 70 % (n = 35) of the patients
obtained drugs from the drug store by themselves. Over half (n = 29, 58 %) of the drugs
ingested were acetaminophen-containing analgesics, especially from the drug store by
patients themselves (n = 28, 56 %).
CONCLUSIONS. Females in their young ages tend to ingest drugs intentionally for suicide
attempt more than males of the comparable ages do. Most of the patients had minor
symptoms and discharged home or needed admission for several days but none of them were
fatal. Many patients previously experienced psychiatric problems and lacked of careful
attention and proper management. The drugs they ingested were, in many cases, from the
drug store nearby with ease and remarkably most of the drugs they obtained in that way
were acetaminophen-containing, which is possibly life-threatening. This suggests that some
guideline or control might be necessary in pharmacy that restrict children or adolescents
from getting drugs potentially or possibly life-threatening with no limit. And also young age
with psychiatric history should be carefully treated with more concern as time passes.

0954
TRAMADOL HYPOCHLORIDE POISONING
H. Ben Ghezala1, H. Lariani2, T. Hafedh3
1
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INTRODUCTION. Tramadol hypochloride has been extensively prescribed last two decades for the treatment of pain. That is why, there are more and more cases of tramadol
poisoning in the recent literature. In Tunisia, tramadol poisoning has not been reported yet
and we have no data about it. For this reason, we decided to perform a study in the poison
center of Tunis.
OBJECTIVE. The aim of our study was to describe the epidemiology, the clinical features,
the treatment and the prognosis of tramadol poisoning.
METHODS. It was a retrospective study performed from January 2010 to June 2013. The
study included all adult patients consulting the emergency department of the poison center
of Tunis for tramadol poisoning or overdose.
RESULTS. Seventy-four patients were included in our study. The mean age was
30 + 10 years. The sex ratio was 0.17. Capsules were the only galenic form observed. The
mean consultation time was 3 + 2 h. Polydrug poisoning was very common (n = 65, 88 %).
The mean dose of tramadol was 600 + 200 mg with a maximum of 350 and a minimum of
1000 mg. It was a suicide attempt in most cases (n = 63, 85 %). The most common clinical
signs were miosis (n = 10, 13 %), drowsiness (n = 8, 11 %), vertigo (n = 15, 20 %),
headache (n = 13, 18 %), nausea and vomiting (n = 20, 54 %), epigastralgia (n = 18,
24 %). Two patients ingested 1000 mg of tramadol; they were comatose and required
endotracheal intubation with mechanical ventilation. Hypokalemia (n = 2) and hyperleukocytosis (n = 3) were the most common biological abnormalities. Ten patients were
admitted to the intensive care unit. The mean hospitalization time was 24 + 12 heures. A
patient was treated by naloxone as an antidote. All patients recovered totally and were
discharged from hospital.
CONCLUSION. Tramadol poisoning has become one of the most common causes of
admissions to the emergency department of poison center in Tunis. We observed very
different symptoms. The most common symptoms were digestive and neurologic signs.
Treatment is essentially symptomatic and supportive.

INTRODUCTION. The European Society of Cardiology 2012 Guideline for Heart Failure
recommended the use of mineralocorticoid receptor or aldosterone antagonists. The major
side effects of these drugs are hyperkalemia and renal failure.
OBJECTIVES. Our goal was to assess the prevalence of life threatening iatrogenic
hyperkalemia among the patients of the Emergency Department Intensive Care Unit.
METHODS/PATIENTS: Retrospective analysis of medical records of patients admitted to
the Emergency Medicine Department in 2013 was performed. Out of 35494 visits in 675
cases we found elevated potassium levels and 186 patients had moderate/severe hyperkalemia with an average age of 71 years (51 % female).
RESULTS. The medication of 31 patients (17 %) included mineralocorticoid receptor
antagonist and 23 patients (12 %) used aldosterone antagonist. ACE inhibitors or angiotension receptor blockers were prescribed simultaneously in 66 %. 18 patients (33 %) had
arrhythmias. 9 patients had preexisting renal failure. Renal replacement therapy was only
needed in 4 cases. 1 patient died despite all our efforts.
CONCLUSION. Mineralocorticoid receptor/aldosterone antagonists are an effective
treatment for heart failure, on the other hand precaution has to be taken, regular control of
serum creatinin and potassium levels are necessary to avoid fatal side effects.
REFERENCE. ESC Guidelines for the diagnosis and treatment of acute and chronic heart
failure 2012: European Heart Journal (2012) 33, 1787-1847
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THE POSSIBILITY OF USING L-CARNITINE FOR ORGAN PROTECTION
DURING TOTAL INTRAVENOUS ANESTHESIA: DOUBLE-BLIND,
RANDOMIZED CLINICAL TRIAL
A. Ovezov1, M. Lobov2, A. Lugovoy1, S. Bragina1, P. Prokoshev1, M. Panteleeva2,
A. Knyazev2, E. Nad’kina1
1
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Russian Federation
INTRODUCTION. Despite the known benefits of endoscopic interventions above the
open surgery, they can be the cause of intraoperative disorders, especially the cardiovascular system. Furthermore, General Anesthesia may cause some side effects due
to the direct action of anesthetics on the central nervous system, for example: postoperative cognitive dysfunction. This requires performing intraoperative Organ
Protection.
OBJECTIVES. The aim of study was examine the possibility of using L-carnitine for
intraoperative organ protection in patients with concomitant cardiovascular diseases during
total intravenous anesthesia (TIVA) based on propofol and fentanyl.
METHODS. In
double-blind,
randomized
clinical
trial
(seed
24118,
www.randomizatiom.com), after approval by the LEC, were examined 30 patients
(ASAIII, age 56-70 years) who underwent laparoscopic cholecystectomy under TIVA.
The induction and maintenance of anesthesia was standard in all patients. In the study
group (ELC, n = 15) we used L-carnitine (Elcar, PIK-PHARMA, Russia) 1000 mg
dissolved in 200 ml 0.9 % NaCl, and in the control group (CON, n = 15) used only
200 ml 0.9 % NaCl. Blinding: Anesthesiologist received ready solution before surgery
from a third party, without knowledge of its composition. Infusion of solution (of the
same color and volume in all cases) began immediately after the imposition of
carboxyperitoneum. Monitoring: Harvard Standard, Stroke Volume Index (SVI), Bispectral Index (the value of BIS in all patients were maintained in the the range
40-60), Perfusion Index (PI), Heart Rate Variability (HRV), Electrodermal Activity
(EDA). Record of monitoring results was subjected to internal medical audit. Index of
Frequency of Critical Incidents (IFCI) was calculated on 11 research stages. Neuropsychological study (including MoCA-test and Hospital Anxiety and Depression
Scale) was performed the day before, in the 1st day after surgery and at discharge.
Results are presented as average (M) and standard deviation (SD), statistical significance was determined using Wilcockson-Mann–Whitneýs criterion (u).
RESULTS. Dosage of propofol and fentanyl was equal in both groups. In all patients,
anesthesia was adequate. However, the use of L-carnitine reduces the level of sympathicotonia, promoting stabilization of autonomic responses.
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PREVALENCE OF IATROGENIC HYPERKALEMIA IN THE EMERGENCY
DEPARTMENT ICU
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1
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[Changes of Electrodermal Activity]
L-carnitine improved the parameters of central hemodynamics, mostly - SVI.
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INFLUENCE OF TIME OF ADMISSION AND MORTALITY RISK IN
A SURGICAL POPULATION AT A LARGE TERTIARY CENTRE
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INTRODUCTION. Evidence exists that mortality rates for weekend hospital admissions on both sides of the Atlantic are higher.1,2 This has led to calls for clinical
services to be provided equitably across a 7 day week instead of the current model
which usually only delivers 5 day working. Consequently the NHS Medical Direct or
established the Seven Days a week Forum. The Forum recommends the adoption of
10 clinical standards to describe the level of urgent and emergency care patients
should expect to receive seven days a week. Embedded in these standards is the key
role played by senior decision makers in a patient’s clinical pathway and the
importance of timely recognition of deterioration in health and appropriate intervention.3At our institution we have an automated Early Warning Score (EWS) which
delivers timely measurement of observations, calculation of an aggregated score and
generation of an alert via the bleep system. The alerts match responder to absolute
score.
OBJECTIVES. This study aimed to explore if out-of-hours effects previously observed
are still evident with our EWS. We investigated whether the primary outcome hospital
mortality and length of stay were affected by time of admission, once adjusting for
other factors.
METHODS. A retrospective analysis of hospital data for the period 2011-2012, conducted
at a Tertiary University Hospital to evaluate a surgical population. Hospital outcome was
recorded, alongside predictors including age, sex, time of admission, elective status, primary
operation and EWS records. Patients were grouped according to time of admission. Out-ofhours was defined as outside 9am-5 pm Monday to Friday. Statistical analysis included
descriptive statistics and logistic regression for hospital mortality.
RESULTS. Considering each predictor, older, female, emergency patients, already
receiving support, admitted out-of-hours were most at risk of death. On a daily basis
differences varied, but admission at weekends had a significantly higher risk of death
compared to Monday. In multivariate regression the predominant predictors were age,
gender, elective status and whether the admission was out-of-hours.Hospital length of stay
was significantly longer if admitted out-of-hours after adjusting for elective status. EWS
scores varied from 0 to 16, with 9.5 % scoring at least 1.
CONCLUSIONS. Odds of death for surgical patients admitted out-of-hours once adjusting
for age, gender and elective status is 1.36. Having an automated system does not override
the need for sound clinical management and decision making.
REFERENCE(S). 1. Freemantle N et al. Weekend hospitalisation and additional risk of
death: An analysis of inpatient data. J. Roy. Soc. Med. 2012; 105:74-84. 2. Aylin P et al.
Day of week of procedure and 30 day mortality for elective surgery: retrospective analysis
of hospital episode statistics. BMJ 2013; 346: f2424. 3. NHS Services, Seven Days a Week
Forum. Report of a working Forum. December 2013.
2

[Changes of Stroke Volume Index (in percentage of b]
Medical audit showed that organ protection with L-carnitine significantly decrease IFCI at
1.43 times (p = 0,043), reducing the average number of critical incidents by 30 %
(p = 0,038), which increases the safety of anesthetic management. The dynamics of values
MoCA-test showed an improvement the cognitive status of patients in group ELC.
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RISK FACTORS FOR ACUTE KIDNEY INJURY POST OFF PUMP CORONARY
ARTERY BYPASS GRAFT (OP-CABG) SURGERY AND ITS IMPACT ON SHORTTERM MORTALITY
[Changes of MoCA-test]

T.C. Barnes1, C. Hernandez-Caballero1, A.I. Hurtado-Doce1, D. Hall1

CONCLUSIONS. This study shows that L-carnitine has an organ protective effects and
increases the safety of TIVA in patients with concomitant diseases of the cardiovascular
system. There is a need to continue the study.

1
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POSTOPERATIVE MANAGEMENT OF PNEUMONECTOMY IN ICU
V. Olea-Jiménez1, M.E. Banderas-Bravo1, E. Curiel-Balsera1
1

Carlos Haya University Hospital, Intensive Care Unit, Málaga, Spain
INTRODUCTION. Postoperative complications after pneumonectomy are relatively frequent and potentially significant.
OBJECTIVE. Description of the clinical profile of patients with pneumonectomies, and
your ICU evolution.
METHODS. Retrospective study of all consecutive patients admitted in our ICU after
pneumonectomy between January 2009 and December 2012. We recorded clinical and
demographical data, surgical aspects and complications. We expressed results in
mean ± standard deviation or median and interquartile ranger for quantitave variables, and
frequencies for qualitative variables. For statistical analysis, we used the Fisher exact test
and the Mann–Whitney with a significance level of 0.05.
RESULTS. We analyzed 682 patients admitted in ICU after thoracic surger, of which 5.5 %
had pneumonectomy (n = 38). 84.2 % were men. The mean age was 66.2 ± 23.7 years.
APACHE II 22 ± 3.79. The underlying disease that caused the surgery was lung carcinoma
in 97.4 % of cases, and we had a case of mesothelioma. 65.8 % had a history of smoking,
50 % were hypertensive, 26.3 % had diabetes and 23.7 % had chronic obstructive pulmonary disease (COPD). The patients had a mean preoperative FEV1 of 55 ± 37. The most
(71.1 %) were left pneumonectomies. The mechanical ventilation time in ICU was short
(2.6 ± 1.8 h). Complications were rare, occurred in only 18.4 % of patients (7): 7.9 % (3)
bronchial fistula requiring reoperation, 7.9 % (3) arrhythmias, 5.3 % (2) hypotension and
5.3 % (2) postneumonectomy edema. Median hospital stay was 1 day (IQR 1-2) and the
ICU mortality was 2.6 %. Neither age (p = 0.81), APACHE (p = 0.09), FEV1 (p = 0.5),
gender (p = 0.9) or any of the antecedents, were associated with the development of
postoperative complications. Patients who developed complications had neither increased
ICU stay (p = 0.07) or more hours of mechanical ventilation
(p = 0.79). In the group of the complications, there were more reoperations (p = 0.0001).
CONCLUSIONS. Patients with pneumonectomy are middle-aged men with multiple
antecedents and high severity on admission (APACHE II 22). The mechanical ventilation
time after surgery and the ICU stay are short. The morbidity of this surgery is high, and
although in our series the complication rate is not insignificant, not cause greater mortality
or are related to patient comorbidities.

Royal Brompton and Harefield Hospital NHS Foundation Trust, London, United Kingdom
INTRODUCTION. Acute kidney injury (AKI) after off pump coronary artery bypass
grafting (OP- CABG) is associated with significant morbidity and mortality.
OBJECTIVES. Assess risk factors for post-operative AKI after OP-CABG and the impact
of renal function on short-term survival among all AKI subgroups using the AKIN
classification.
METHODS. Retrospective observational study including every patient admitted to Harefield Hospital Intensive Therapy Unit (ITU) after OP-CABG in 2013. Twenty-one pre-,
intra- and postoperative variables that were repeatedly identified in previous studies as
independent AKI risk factors after cardiac surgery were included in this analysis. Each
patient was categorized by maximal Acute Kidney Injury Network (AKIN) criteria based on
creatinine changes within the first 48 h after OPCABG. In ITU and in hospital mortality
rates for each of these groups were calculated.
RESULTS. Of the 169 patients that underwent off pump coronary artery bypass graft
surgery in Harefield during 2013, 46 (27,21 %) developed AKI. (50 % AKI stage 1,
30,43 % AKI stage 2, 19,56 % AKI stage 3). The basal characteristics are collected at
Table 1.

Sex Male

140 (82.8 %)

Hypertension

137 (81.1 %)

Diabetes mellitus insulin-dependent

21 (12.4 %)

Pulmonary hypertension

6 (3.6 %)

Contrast prior surgery (\ 7 days)

26 (15.4 %)

Extracardiac arteriopathy

39 (23.1 %)

LVEF \ 35 %

18 (10.6 %)

Recent miocardial infarct
\ 3 weeks [ 3
weeks \ 9 weeks

35 (20.7 %) 8 (4.7 %)

Preoperative: ACEI Diuretics
Metformin IABP Postoperative:
IABP Noradrenaline Adrenaline

90(53.3 %) 32 (18.9 %) 39 (23.1 %)
13 (7.7 %) 19 (11.2 %)
111 (65.7 %) 18 (10.7 %)

Emergency surgery

11 (6.5 %)

[Basal characteristics]
The mean length of stay was 2.3 ± 2 with a median of 2 days. In the CRRT group was
4 ± 2.3 days.
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CONCLUSIONS. The development of AKI after cardiac surgery is an independent risk
factor of mortality. If CRRT is required there is an increase of the mortality in that group.
The use of contrast preoperatively (\ 7 days), the use of diuretics, Left ventricular eyection
fraction (LVEF) \ 35 %, Diabetes mellitus insulin-dependent, emergency surgery and the
presence of extra cardiac arteriopathy have being shown to be associated with an increase of
length of stay and increase of the mortality in ITU.
REFERENCE(S). 1. Zakeri R, Freemantle N, Barnett V, Lipkin GW, Bonser RS,
Graham TR, Rooney SJ, Wilson IC, Cramb R, Keogh BE, Pagano D: Relation between
mild renal dysfunction and outcomes after coronary artery bypass grafting.Circulation
2005; 112:I270-I275. 2. Stafford-Smith M, Shaw A, Swaminathan M: Cardiac surgery
and acute kidney injury: emerging concepts. Curr Opin Crit Care 2009; 15: 498-502. 3.
Noyez L: Influence of the definition of acute renal failure post-cardiac surgery on
incidence, patient identification,and identification of risk factors. Eur J Cardiothorac
Surg 2011; 39:e8-e12
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CARDIAC SURGERY IN DIALYSIS-DEPENDENT CHRONIC RENAL FAILURE
PATIENTS
F. Ampatzidou1, M. Sileli1, C.-P. Koutsogiannidis2, K. Diplaris2, T. Karaiskos2,
A. Baddour2, G. Drossos2
1

General Hospital ‘G. Papanikolaou’, Cardiac Surgery Intensive Care, Thessaloniki, Greece,
General Hospital ‘G. Papanikolaou’, Cardiac Surgery, Thessaloniki, Greece
INTRODUCTION. Dialysis-dependent renal failure patients who undergo cardiac surgery
represent a high risk group because of many serious co-morbidities existence.[1] Postoperative mortality and complications are still high despite the recent improvements in short
term results.[2]
OBJECTIVES. Aim of this study is to evaluate the early postoperative outcome in dialysisdependent renal failure patients after cardiac surgery in our hospital.
METHODS. Our clinic’s prospectively collected database was used from August 2012 to
March 2013. During that period, a total of 759 consecutive patients underwent cardiac
surgery procedures. The study involved 16 cardiac surgical patients on preoperative dialysis
therapy - Group A (mean aged 60.5 ± 12.03). Postoperative variables of group A included
mortality, mechanical ventilation hours, re-intubation rate, multiple organ dysfunction
syndrome (MODS), reexploration for bleeding, are reported and compared to that of the rest
of the cohort - Group B (mean aged 65.05 ± 10.29). Chi square test was used for statistical
analysis.
RESULTS. Compared to Group B, Group A patients had higher Euroscore II (median,
4.016 vs. 1.35), mechanical ventilation hours (median, 16 vs. 8 h) and in hospital mortality
(25 % vs. 2.8 %, p \ 0.001). Group A had also higher incidence of postoperative complications compared to Group B (re-intubation rate 12.5 % vs. 2.2 %, p = 0.007, multiple
organ dysfunction syndrome 25 % vs. 2.3 %, p = 0.006, re-exploration for bleeding 25 %
vs. 4.9 %, p \ 0.001.
CONCLUSIONS. The obtained data demonstrate that dialysis-dependent renal failure
patients who undergo cardiac surgery, require special attention because of the high incidence of postoperative mortality and morbidity rates.
REFERENCE(S). 1. Liu J. Y.Risks of Morbidity and Mortality in Dialysis Patients
Undergoing Coronary Artery Bypass Surgery. Circulation 2000; 102:2973-2977. 2. Bechtel
M. Cardiac Surgery in Patients on Dialysis: Decreased 30-Day Mortality, Unchanged
Overall Survival. Ann Thorac Surg 2008;85(1): 147-153.
2
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CARDIAC SURGERY IN PATIENTS WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE
F. Ampatzidou1, M. Sileli1, C.-P. Koutsogiannidis2, K. Diplaris2, N. Michail2, A. Ntenta1,
G. Drossos2
1

General Hospital ‘G. Papanikolaou’, Cardiac Surgery Intensive Care, Thessaloniki, Greece,
General Hospital ‘G. Papanikolaou’, Cardiac Surgery, Thessaloniki, Greece
INTRODUCTION. Chronic obstructive pulmonary disease (COPD) and cardiovascular
diseases commonly co-exist. COPD (especially in severe stage) is associated with increased
postoperative mortality in cardiac surgical patients.[1,2]
OBJECTIVES. Our study aimed to investigate the impact of COPD on postoperative
mortality and morbidity, in a cohort of 795 consecutive cardiac surgical patients.
METHODS. Our department’s electronic database was searched for patients who underwent cardiac surgery from June 2012 to March 2014, with the following preoperative
spirometric values: FEV1/FVC ratio \ 70 % and FEV1 less than 80 % of predicted (Group
A). The clinical outcome was compared to that of the rest of the cohort - Group B. Chi
square test was used for statistical analysis.
RESULTS. Of the 795 patients studied, 90 patients (15 females) had COPD, diagnosed by
preoperative spirometry - Group A. In group A, FEV1 was \ 50 % in 4 patients while 86
COPD patients had FEV1 between 50 - 80 % of predicted. Mean age, median Euroscore II
and median mechanical ventilation hours of Groups A and B were 67.4 vs. 64.6y and 1.75
vs. 1.34 and 9 vs. 8 h, respectively. Mortality was 4.4 % for Group A and 2.8 % for B,
p = 0.4. Morbidity variables between the groups were also compared. Group A had higher
incidence of re-intubation (7.8 vs. 1.6 %, p \ 0.001), pneumonia (6.7 vs. 1.4 %,
p = 0.001), prolonged mechanical ventilation [ 48 h (14.4 vs. 5.1 %, p = 0.001), non
invasive ventilation application (30 vs. 13 %, p \ 0.001), Acute Kidney Injury(AKI) (24.4
vs. 14.8 %, p = 0.018),sternal wound infections (4.4 vs. 1.1 %, p = 0.015) compared to
Group B.
CONCLUSIONS. In our study, COPD patients who underwent cardiac surgery had significantly higher rates of postoperative pneumonia, re-intubation, prolonged mechanical
ventilation, NIV usage, AKI (defined by the RIFLE criteria) and sternal wound infections.
Mortality had no statistical significant difference between the 2 groups.
REFERENCE(S). 1. Adabaq A.S. Preoperative pulmonary function and mortality
after cardiac surgery. Am Heart J,2010; 159(4):691-697. 2. Saleh H.Z. Impact of chronic
obstructive pulmonary disease severity on surgical outcomes in patients undergoing
non-emergent coronary artery bypass grafting Eur J Cardiothorac Surg (2012); 42(1)
108-113.
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EFFICIENCY OF HEART RATE VARIABILITY MEASUREMENT IN
ASSESSMENT OF NOCICEPTION IN INTENSIVE CARE UNIT PATIENTS
C. Broucqsault1, J. De Jonckheere2, M. Jeanne2, C. Lemaire1, S. Nseir3
Hôpital Victor Provo, Réanimation, Roubaix, France, 2INSERM CIC-IT 807, Loos, France,
CHRU de Lille, Réanimation, Lille, France
INTRODUCTION. The Analgesia Nociception Index (ANITM) assesses in real time the
ventilatory influence on heart rate variability and so allows a quantitative measurement of
the parasympathetic tone activity, which reflects patient’s well-being. This monitoring
device has been validated during short anesthesia, and the aim of our study was to determine
its applicability in ICU patients.
MATERIALS AND METHODS. This prospective, observational study was performed in
36 sedated and mechanically ventilated patients. Primary objective was to determine ANI’s
efficiency in assessing nociception in critically-ill patients. Secondary objective was to
determine thr impact of norepinephrine on ANI’s reliability. In all patients, ANI was
recorded during a nociceptive stimulation (mobilization), and at rest for at least 5 min
before and after the stimulation. Depth of sedation was assessed by the ATICE scale; during
the stimulation a behavioral pain score (Payen score) was also determined. Medical staff
was blinded to ANI monitoring. Data were analyzed post hoc to determine average ANI
during 3 periods: before, during and after the painful stimulation. Friedman test and Wilcoxon test for repeated measures were used for comparisons, with a Bonferroni correction.
p \ 0,05 was considered statistically significant.
RESULTS. In the whole population, average ANI was significantly lower during the painful
stimulation, compared with before the stimulation (p \ 0,001). After the end of the stimulation, it increased significantly (p \ 0,001). Similar results were found in patients with
(n = 16) or without (n = 20) norepinephrine.
In patients with norepinephrine, baseline ANI and ANI during stimulation were significantly
higher, compared with patients without norepinephrine (p = 0,041 and p = 0,002 respectively). However, ANI’s decrease during the stimulus was comparable in the two groups.
During the painful stimulation, no correlation was found between average ANI and Payen
score.
CONCLUSION. We showed ANI’s capacity to detect painful stimuli in critically-ill
patients which seems to be also applicable to patients receiving norepinephrine. Complementary studies would be of interest to assess expected clinical benefit of this analgesia
monitoring device.
REFERENCES. Logier R, and al. PhysioDoloris: a monitoring device for analgesia/
nociception balance evaluation using heart rate variability analysis. Conf Proc IEEE Eng
Med Biol Soc. 2010;2010:1194-1197. Boselli E, and al. Prospective observational study of
the non-invasive assessment of immediate postoperative pain using the analgesia/nociception index (ANI). Br J Anaesth. sept 2013;111(3):453-459.
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EFFECTS OF PROLONGED SEDATION ON THE DELAY OF ENTERAL
NUTRITION IN PATIENTS FOLLOWING EMERGENCY DIGESTIVE SURGERY
IN ICU
R. Gutierrez-Rodriguez1, I. Macias-Guarasa1, F.J. de Miguel-Aparicio1,
R. Rivera-Fernandez1
1
Carlos Haya University Hospital, Intensive Care Unit, Malaga, Spain
OBJECTIVES. study of the effects of prolonged sedoanalgesia on the delay of an enteral
diet among other foreseeable co-morbidities following digestive surgery.
METHODS AND MATERIALS. descriptive, retrospective comparative study of ICU
patients following emergency digestive surgery between 2009-2010 and 2011-2012. Variables: demographics (sex, age, hospital and ICU mortality), associated co-morbidity
according to Charlson Index, gravity according to APACHE II and SOFA. Sedoanalgesic
scale, RAMSAY. Date of commencement of parenteral or enteral nutrition, calorific deficit
on the tenth day following surgery, pulmonary complications, nosocomial infections, renal
dysfunction according to RIFLE, positive balance of fluids, number of days of mechanical
ventilation. Significance rated at P \ 0.05. X2 for analysis of qualitative variables and T
Student for quantitative variables.
RESULTS. we analyzed 150 patients following emergency digestive surgery, the majority
secondary ton sepsis of billiary or urinary origin. 62 were admitted 2009-2010, the rest, 88,
2011-2012. Mean age was 59 ± 16, scores, SOFA 2.4 ± 3.1, APACHE II 20.4 ± 7.3 y
Charlson index 1.2 ± 2.5. Average stay 15.5 ± 3 days. Hospital mortality 16 %, in ICU
20 %. Among the 2009-2010 group the mean number of days sedoanalgesia was received
for a RAMSAY 6, 6.29 ± 7.3 days, calorific deficit on the 10th day -8033 ± 2000 kcal, in
the 2011-2012 group, the mean number of days of sedation was 8.3 days ± 14, the calorific
deficit was 1974 kcal ± 3300, significant difference between groups, P \ 005. The extended period of deep sedation in the last group did not entail a greater calorific deficit, in
contrast to the first group, due to the delay in commencement of nutrition in the first group,
the majority on the 4th day, compared to the second group in which 100 % stated nutrition
on the 2nd day of admission. 38 % presented more than a week of deep sedation. In the
univariable analysis this group was linked significantly with the incidence of nosocomial
infections, 68 % vs 29 %, respiratory complications, 87 % vs 32 %, highly positive balance,
100 %, prolonged mechanical ventilation, 93 % vs 16 %, and a greater incidence of renal
deficiency, 75 % vs 32 % P \ 00001.
CONCLUSIONS. prolonged sedation in digestive surgery increased observed morbidity,
new protocols for evaluation of the degree of sedoanalgesia are needed for their control.
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THE USE OF PROCALCITONIN (PCT) FOR IDENTIFICATION OF
POSTOPERATIVE COMPLICATIONS AFTER CORONARY ARTERY BYPASS
SURGERY WITH CARDIOPULMONARY BYPASS (CPB)
A. Baysal1, M. Dogukan2, H. Toman3
1

Kartal Kosuyolu High Speciality Research and Training Hospital, Anesthesiology and
Reanimation, Istanbul, Turkey, 2Adiyaman University, Anesthesiology and Reanimation,
Adıyaman, Turkey, 3Canakkale Onsekiz Mart University Faculty of Medicine,
Anesthesiology and Reanimation, Çanakkale, Turkey

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
INTRODUCTION. Serum C-reactive protein (CRP) and procalcitonin (PCT) values
increase during the postoperative period after cardiac surgery. The systemic inflammatory
response syndrome (SIRS) after cardiopulmonary bypass (CPB) occurs due to several issues
and these include; extended blood contact with foreign surfaces, hypothermia, myocardial
ischaemia, reperfusion, and surgical trauma manifested by two or more of the following
conditions:
1-Temperature [ 38 C or \ 36 C,
2-Heart rate [ 90 beats/min,
3-Respiratory rate [ 20 breaths/min,
4-PaCO2 \ 32 mm Hg,
5-WBC count [ 12,000/mm3, \ 4000/mm3, or [ 10 % immature (band) forms.
OBJECTIVES. The values of CRP and PCT were investigated to determine their effects on
postoperative complications (circulatory failure, pneumonia, respiratory insufficiency,
sepsis, reoperation, hemorrhage, tamponade, inotropic support, myocardial infarction, acute
kidney injury), in patients with or without systemic inflammatory response syndrome
(SIRS). According to the definition of SIRS by the American College of Chest Physicians/
Society of Critical Care Medicine (ACCP/SCCM), concentrations of procalcitonin 0.5 to
1.1 ng/mL is considered as indicative of SIRS and above 1.1 ng/mL of sepsis (1,2).
METHODS. In 183 patients, in a prospective observational study, serum CRP and PCT
values were collected every day starting on postoperative Day 1 thru day 5. The ability of
PCT to predict sepsis and other postoperative complications were determined by performing
receiver operative characteristic (ROC) curve analysis.
RESULTS. All patients were divided post hoc into patients with SIRS (Group 1, n = 86)
and patients without SIRS (Group 2, n = 97). A PCT threshold value of 4.27 ng/ml on
postoperative day 2 was able to discriminate postoperative complications in patients with or
without SIRS with a sensitivity of 82.5 % and a specificity of 73.5 % (area under curve :
0.76, p \ 0.01).
CONCLUSIONS. In summary, 1- Serum PCT values increased significantly after cardiopulmonary bypass (CPB) in SIRS group in comparison to patients without SIRS on
postoperative day 1 and remain elevated till postoperative day 5. 2- Serum CRP values also
follow a similar pattern however, a CRP threshold value was not obtained to differentiate
between postoperative complications in patients with or without SIRS. A PCT threshold
value of 4.27 ng/ml on postoperative Day 2 is a valuable marker to discriminate between
patients with postoperative complications and patients with SIRS.
REFERENCE(S). 1- Giamarellos-Bourboulis EJ, Giannopoulou P, Grecka P, Voros D,
Mandragos K, Giamarellou H: Should procalcitonin be introduced in the diagnostic criteria
for the systemic inflammatory response syndrome and sepsis? J Crit Care 2004;19:152-7.
2- Aouifi A, Piriou V, Blanc P, et al. Effect of cardiopulmonary bypass on serum procalcitonin and C-reactive protein concentrations. Br J Anaesth. 1999;83:602-7.

N

Median (Q3-Q1)

Fluid balance first 2 days ICU (ml)

36

1109,5 (2555,5-(-835,25))

Diuresis first 2 days ICU (ml)

36

4810 (6025,25-3691)

K administered in ICU (mEq)

36

82,7 (111,75-47,44)

Ca administered in ICU (mEq)

36

9,98 (19,92-4,89)

Mg administered in ICU (mEq)

36

26,73 (39,89-12,15)

P administered in ICU (mEq)

36

20,2 (32,51-13,45)

Glycemia at ICU admission (mg/dl)

36

187,58 (73,04)*

Temperature at ICU admission (C)

36

36,3 (36,77-35,62)

Insulin administered in ICU (UI)

36

36,4 (34,28)*

*Mean (SD)
[Day 1-2 ICU postoperative process]
86,11 % patients were normothermic and presented lactic acidosis at admission in ICU. The
most of all requires large amounts of crystalloids and colloids solution and electrolyte
replacement with positive balance in the first 2 days of stay.
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[Fluids]

INTERNAL ENVIRONMENT DISTURBANCES AFTER HYPERTHERMIC
INTRAPERITONEAL CHEMOTERAPY (HIPEC). INTENSIVE CARE UNIT (ICU)
MANAGEMENT

Stand out hyperglycemia, higher in patients that received oxaliplatin as chemotherapeutic
agent (at admission: mean 216,5 vs 158,67, p 0.015; mean glycemia: mean 148,49 vs
137,47, p 0.060), that made necessary the use higher dose of insulin (mean 46,22 vs 26,58,
p 0,086). This may be related to the use of dextrose 5 % as solvent of oxaliplatin, instead of
peritoneal dialysis fluid, that were used with the rest of agents. The metabolic disturbances
improved during the ICU stay, with occurrence of mild coagulopathy without blood loss or
leucopenia. Hospital mortality was 5,6 %.
CONCLUSIONS. The main internal environment disturbances are hyperglycemia, lactic
acidosis, electrolyte deficits and fluid loss. A special guided insulin protocol for these
patients may improve the glycemia control and reduce the hyperglycemia impact. Restoring
normovolemia and electrolyte disturbances requires large amount of intravenous fluids with
positive fluid balances.
REFERENCES. 1. Arakeliana E et al. Factors influencing early postoperative recovery
after cytoreductive surgery and hyperthermic intraperitoneal chemotherapy. Eur J Surg
Oncol 2011; 37: 897-903. 2. Raft J et al.Impact of the hypertermic intraperitoneal chemotherapy on the fluid-electrolytes changes and on the acid–base balance. Annales
Françaises d́Anesthésie et de Réanimation 2010; 29:676-681. 3. Cooksley TJ, Haji-Michael
P. Post-operative critical care management of patients undergoing cytoreductive surgery and
heated intraperitoneal chemotherapy (HIPEC). World J Surg Oncol 2011; 9: 169-174.

M. Fuentes Salazar1, F. Afamefule1, A. Escribá Bárcena1, M.Á. de la Torre Ramos1,
C. Velayos del Amo1, J. Álvarez Rodrı́guez1
1

Hospital Universitario de Fuenlabrada, Intensive Care Unit, Fuenlabrada, Spain
INTRODUCTION. Cytoreductive surgery (CRS) combined with HIPEC has become a
relevant therapeutic option for selected patients with peritoneal carcinomatosis. The use of
HIPEC can result in considerable changes in the internal environment (temperature, electrolytes, volemia, acid–base balance).
OBJECTIVES. To describe disturbances in the internal environment after HIPEC and their
management the first 2 days after surgery in the ICU.
METHODS. Retrospective observational study that include all the patients that underwent
HIPEC in 2013 and were admitted in the ICU of Fuenlabrada University Hospital. The
variables collected were demographics data; comorbilities; anthropometrics data; treatment
before CRS (surgery and/or chemotherapy); primary tumor diagnosis; APACHE II; peritoneal carcinomatosis index (PCI); intraperitoneal chemotherapy agents; duration of surgery
and HIPEC; fluid balance, analytical data, glycemia, temperature, electrolyte and insulin
input in the first 2 days in ICU; hospital and ICU length of stay (LOS) and mortality.
RESULTS. 36 patients (25 women, 11 men) were included.
N(%)

Median (Q3-Q1)

Age (years)

36

58 (68,5-48,25)

APACHE II

36

12 (15-8)

BMI (kg/m2)

36

26,52 (28,98-24)

Preoperative PCI

30

12,5 (25,5-4,5)

Previous cancer surgery

23 (63,9)

Previous systemic chemotherapy

24 (66,7)

Primary tumor diagnosis
Pseudomyxoma peritonei

11 (30,56)

Colorrectal adenocarcinoma

11 (30,56)

[General characteristics]
N(%)

Median (Q3-Q1)

Duration of HIPEC (min)

33

60 (90-30)

Duration of surgery (hh:mm)

36

6:41(8:08-5:07)

Fluid balance in the operating room(ml)

36

1253 (2025-595)

No residual tumor by Sugarbaker completeness
of cytoreduction classification (CC-0)

27(75)

Chemotherapy solution
Oxaliplatin (alone or with 5FU + leucovorin)

18(50)

Doxorubicin + cisplatin

8(22,22)

Mitomycin C

4 (11,11)

[Surgery characteristics]
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DEPTH OF ANAESTHESIA DURING ENDOTRACHEAL INTUBATION IN AN
INTENSIVE CARE UNIT
B. Lobo-Valbuena1, M.A. Romera-Ortega1, N. Martı́nez-Sanz1, I. Fernández-Simón1,
B. Balandı́n-Moreno1, J. Palamidessi Domı́nguez1, M.A. Pérez-Lucendo1,
P. Matı́a-Almudevar1, M. Valdivia-de la Fuente1, J.J. Rubio-Muñoz1, P. Galdós-Anuncibay1
1
Hospital Universitario Puerta de Hierro, Intensive Care Unit, Madrid, Spain
INTRODUCTION. Bispectral index (BIS)-guided induction of general anaesthesia is
commonly used at the operating theatre. However, the use of BIS to guide or assess
appropriate levels of anaesthesia during induction at the intensive care unit (ICU) is not
frequently applied. Therefore, it is not clear if we over- or under-sedate the critically ill
patient during endotracheal intubation (ETI).
OBJECTIVES. The main objective of this study was to assess the depth of anaesthesia with
our usual sedation protocol, which includes the use of etomidate 0.15-0.3 mg/kg and rocuronium 0.6-1 mg/kg, using BIS.
METHODS. Prospective blind study conducted from 15/12/2012 to 30/06/2013. Details of
BIS value were unknown by the operator. We analysed BIS and burst suppression (BS) (BIS
monitors XP and VISTA), after administration of the anaesthetic and neuromuscular
blockade, before laryngoscopy (pre-ETI), during laryngoscopy (ETI) and 3-5 min after ETI
(post-ETI). Heart rate (HR), mean arterial pressure (MAP) and oxygen saturation (SpO2)
were measured at the same time. Data are expressed as mean ± standard deviation (and in
the case of drug doses, as median and interquartile range).
RESULTS. Forty-five patients were included. Sex: 16 (35.5 %) women. Age:
53.3 ± 20.1 years old (range 16-83). APACHE II: 16.4 ± 9.2. Main diagnosis on ICU
admission: non-traumatic brain injury in 17 patients (38 %), respiratory failure 11 (24 %),
shock 9 (20 %), trauma 4 (9 %), other 4 (9 %). Indications for ETI: respiratory failure 26
(57.8 %), low level of consciousness 8 (17.8 %), invasive procedure 7 (15.5 %), agitation 3
(6.7 %) and reintubation after non-programmed extubation 1 (2.2 %). Anaesthesia with
etomidate in 93 % (0.3 mg/kg [0.30-0.30]). Opioid was used in 41 patients (90 % fentanyl,
1.1 mcg/kg [0.74-2.23]). All patients were intubated with rocuronium (0.74 mg/kg [0.71.1]). During ETI, Cormack I-II in 40 patients (88.9 %), III-IV in 5. Eleven patients
received norepinephrine (NE) during the procedure, 8 patients received NE before ETI.
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(*p \ 0,001 between BIS pre-ETI pre-ETI
and ETI or post-ETI. ** p = 0,032
between BS pre-ETI and BS ETI)

ETI

post-ETI

BIS

52,2 ± 22,4* 35,4 ± 11,6

35,0 ± 10,7

BS (%)

2,8 ± 7,95** 6 ± 11,3

3,15 ± 9,1

HR (lpm)

98,9 ± 25,8

107,5 ± 23,8 105,5 ± 25,9

MAP (mmHg)

86,6 ± 16,9

88,7 ± 23,3

87,9 ± 18,1

SpO2 (%)

94,2 ± 6,9

94 ± 7,9

96,6 ± 4,5

[Table 1]
CONCLUSIONS. With the protocol used, all patients reached levels that ensured the
absence of anaesthetic awareness but with a tendency to oversedation. Probably, the most
common dose of etomidate (20 mg IV) is excessive in critically ill patients.
REFERENCE(S). 1. Möller Petrun A, Kamenik M. Bispectral index-guided induction of
general anaesthesia in patients undergoing major abdominal surgery using propofol or
etomidate: a double-blind, randomized, clinical trial. Br J Anaesth 2013;110(3):388-96.

procalcitonin (46.94 ± 76.91 vs 21.61 ± 35.30 p = 0.003) C-reactive protein
(261.3 ± 378.20 vs 183.06 ± 85.29 p = 0.019) and APACHE II score (19.52 ± 9.48 vs
15.46 ± 7.97 p = 0.028). In PCR positive group mortality was insignificantly higher
(41 % vs 34 %).
CONCLUSION. In septic patients,concordance between PCR and BC is moderate. PCR
results are more frequently positive,correlated with disease severity even if BC remained
negative and may result in earlier adjustment of antibiotic.
REFERENCES. 1. Dierkes C, Ehrenstein B, Siebig S, Linde HJ, Reischl U, Salzberger B.
Clinical impact of a commercially available multiplex PCR system for rapid detection of
pathogens in patients with presumed sepsis.BMC Infect Dis. 2009 Aug 11;9:126. 2. Bloos F,
Hinder F, Becker K, Sachse S, Mekontso Dessap A, Straube E, Cattoir V, Brun-Buisson C,
Reinhart K, Peters G, Bauer M. A multicenter trial to compare blood culture with
polymerase chain reaction in severe human sepsis. Intensive Care Med. 2010 Feb;36(2):
241-7.
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INCIDENCE AND OUTCOMES OF CARDIAC SURGERY-ASSOCIATED ACUTE
KIDNEY INJURY (CSA-AKI) REQUIRING CONTINUOUS RENAL
REPLACEMENT THERAPY (CRRT)
A.I. Hurtado-Doce1, T.C. Barnes1, C. Hernandez-Caballero1, D. Hall1
1

Royal Brompton and Harefield Hospital NHS Foundation Trust, London, United Kingdom
INTRODUCTION. Postoperative kidney function deterioration has been shown to be an
important predictor of morbidity and mortality. In addition, the mortality rate in CSA-AKI
when continuous renal replacement therapy (CRRT) is required is considerably higher than
for patients not requiring CRRT. The Kidney Disease Improving Global Outcomes
Guideline (KDIGO Guideline 2013) on renal support for AKI suggests initiating CRRT
when life-threatening changes in fluid, electrolyte, and acid–base balance exist.
OBJECTIVES. To determine the incidence and short-term prognosis of CSA-AKI
requiring CRRT in a tertiary cardiac surgery centre.
METHODS. A total of 512 consecutive patients admitted to ITU after cardiac surgery
during 2013 were retrospectively studied. AKI was defined by the AKIN staging criteria.
Data regarding both the incidence of CSA-AKI requiring CRRT, and the indication for
initiation of renal replacement therapy were collected. The association of postoperative AKI
and in-ITU mortality was evaluated.
RESULTS. 60 of the 512 patients admitted to Harefield Hospital ITU after cardiac surgery
in 2013 required CRRT for AKI. 71.7 % of the patients were male with a median age of
54 ± 11. The most common surgery in the CRRT group was 1 valve replacement + coronary artery bypass graft (21.7 %, 13 patients), followed by replacement of more than 1
valve (20 %, 12 patients). The bypass-time observed was significantly longer in the CRRT
group. The most prevalent indication for initiation of CRRT was metabolic acidosis
(46.7 %), followed by oliguria and fluid overload (35 %). The mortality in the CRRT group
was significantly higher (10 %, 6 patients of 60) than in the group that did not require CRRT
(3.3 %, 17 patients of 452). The global mortality observed was 4.5 % (23 patients of 512).
CONCLUSIONS. There are no significant differences in the demographic characteristics
between patients that require CRRT after cardiac surgery compared with those not requiring
CRRT. The most prevalent indication for CRRT is metabolic acidosis. There is significantly
increased mortality observed in the CRRT group, and the incidence of CSA-AKI is significantly related to longer bypass-time. The results of this study are in keeping with
previous studies in that the CSA-AKI is related to an increase in mortality in all groups, with
a higher mortality if CRRT is required.
REFERENCE(S). 1. Zakeri R, Freemantle N, Barnett V, Lipkin GW, Bonser RS, Graham
TR, Rooney SJ, Wilson IC, Cramb R, Keogh BE, Pagano D: Relation between mild renal
dysfunction and outcomes after coronary artery bypass grafting. Circulation 2005; 112:I270I275. 2. Kumar AB, Suneja M, Bayman EO, Weide GD, Tarasi M: Association between
postoperative acute kidney injury and duration of cardiopulmonary bypass: a meta-analysis.
J Cardiothorac Vasc Anesth 2012; 26: 64-69. 3. Mao H, Katz N, Ariyanon W at all. Cardiac
surgery-Associated Acute Kidney Injury. Cardiorenal Med. 2013 Oct;3(3):178-199. Review.
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DOES STAFF EDUCATION STILL REDUCES VAP WITHOUT TOP
MANAGEMENT SUPPORT AND DEFICIENT SUPPLIES IN EGYPT?
A.M. Elmenshawy1, T.H. Elbadawy2, H.A.A. Abu Khabar3, S.F. Hafez4,
E.E.M.H. Ibrahim5, A.M. Fayed6
1
Alexandria University/Alexandria Faculty of Medicine, Critical Care Medicine,
Alexandria, Egypt, 2Alexandria University/Alexandria Faculty of Medicine, Cardiology and
Angiology, Alexandria, Egypt, 3Alexandria University/Alexandria Faculty of Medicine,
Anesthesia and Surgical Intensive Care, Alexandria, Egypt, 4Alexandria University/
Alexandria Faculty of Medicine, Medical Microbiology and Immunology, Alexandria,
Egypt, 5Alexandria University/Alexandria Faculty of Medicine, Chest Diseases, Alexandria,
Egypt, 6Alexandria University, Faculty of Medicine, Critical Care Medicine, Alexandria,
Egypt
INTRODUCTION. Most of VAP staff education recommendations require full availability
of supplies and leadership support for maximum benefit. (1-2) However, we failed several
times to obtain top management support or funding bodies for VAP staff education in our
units.
OBJECTIVES. To determine the efficacy of VAP staff education with deficient supplies
and lack of top management support with peculiar circumstances in Egypt.
METHODS. Quasi-experimental study with before and after prospective cohort in 2 ICUs
of Alexandria university affiliated hospitals during the period from September 2007 till May
2013. The intervention phase included provision of a portion of necessary supplies, education for physicians and nurses followed by a VAP taskforce for educational modules and
campaigns.
RESULTS. A 599 patients were enrolled in the study. The baseline and VAP risk stratification were similar except for cardiac and surgical diagnosis. The compliance to expanded
VAP bundle significantly increased (p \ 0.001) and VAP rate decreased by 35 % (from
66.5 to 43 per 1000 MV days) with p = 0.002 and CI 9.73 - 37.15 in spite of highly
significant increase of ventilator utilization ratio (p \ 0.001 in the post-intervention phase.
The incidence of clinically defined (from 50.2 to 41 %, p = 0.028), laboratory confirmed
(from 44 to 34.6 %, p = 0.018) early onset and (from 12.9 to 6.3 %, p = 0.032) decreased
significantly in the post-intervention phase, whereas the incidence of poly-microbial VAP
(from 13.3 to 26.3 %, p \ 0.001) increased significantly and single and multiple VAP
episodes decreased insignificantly (from 38 to 31.9 % and 12 to 9.3 % respectively with
p = 0.730). The MV, antibiotic and ICU days did not change significantly in the postintervention phase. The fluctuation of hand hygiene supplies significantly decreased hand
hygiene compliance in intervention phase. The distribution of organisms did not differ
significantly (p = 0.465). The sensitivity of most of carbapenems and b-lactam/b-lactamase
inhibitors to acinetobacter, klebsiella and pseudomonas decreased significantly in the post
intervention phase whereas the sensitivity of vancomyicin to staphylococcus aureus
remained the same.
CONCLUSIONS. In spite of lack of top management support and fluctuating supplies,
VAP staff education was still efficient in reducing VAP.
REFERENCE(S). 1. Craven DE. Preventing ventilator-associated pneumonia in adults:
sowing seeds of change. Chest. 2006 Jul;130(1):251-60. PubMed PMID: 16840410. 2.
Kollef. The prevention of ventilator-associated pneumonia. N Engl J Med 1999;340:627-34.
GRANT ACKNOWLEDGMENT. To our generous donators whom sponsored providing
us with some of necessary supplies and US Naval Medical Research Unit No. 3 whom
sponsored the printing of VAP folder. Also the members of surveillance and infection
control team who shared and supported staff education and Critical Care units 1 and 3 staff
who implemented VAP prevention in spite of high workloads and overcrowding of our
units.

PATHOGEN IDENTIFICATION IN SEPTIC PATIENTS: CLINICAL
IMPORTANCE OF PCR AND BLOOD CULTURES
V. Vrsajkov1, J. Pejaković1, Z. Dragić1, B. Radanović1
1

Clinical Centre of Vojvodina, Emergency Centre, Novi Sad, Serbia
INTRODUCTION. Sepsis is a serious medical condition and leading cause of death among
ICU patients. Rapid and adequate antibiotic treatment is crucial. Conventional, culture
based methods take days for pathogen identification wich delays antimikrobial therapy
adjustments.
OBJECTIVE. The aim of our study was to compare pathogen detection by PCR and blood
culture (BC), there impact on antibiotic adjustment and outcome.
METHODS. Blood samples were taken from every patients with presumed sepsis. Patients
with PCT value C 2 ng/ml were classified as septic. We analyzed 109 septic patients with
157 blood samples. Whole blood was collected for simultaneous PCR testing and blood
culture analysis,before initiating antibiotic therapy.
RESULTS. We obtained 60 PCR positive samples (38 %) while 36 samples (23 %)
were positive in BC (p = 0.001). Positive PCR and BC analysis had 14 % and 53 % had
both negative which makes concordanse of 67 %. PCR showed accordance of 80 % to
additional microbial samples (bronchial lavage n = 4, tracheal aspirate n = 12, urine
n = 6, wound swab n = 3,CVK n = 1). Fourteen samples (9 %) had positive only BC
(coagulase-negative Staphylococcus spp. n = 6, Acinetobacter spp. n = 5, Pseudomonas
aer. n = 3). Positive BC was confirmed from presumed site of infection in 86 % of
samples. In PCR positive group we detected 76 microorganisms and in BC group 41
microorganisms. Positive PCR brought to antibiotic adjustment in 52 % of cases. The
PCR- positive in comparison with PCR-negative patients had significantly higher
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SEVERE COMMUNITY-ACQUIRED PNEUMONIA (SCAP): 15 YEARS
EXPERIENCE IN A SINGLE CENTER
N. Bacelar Martı́nez1, E. Diaz1, P. Saludes1, I. Martı́n-Loeches1, M.J. Burgueño1,
J. Lema1, A. Artigas1, J. Valles1
1
Hospital de Sabadell, Critical Care Center, Corporació Sanitaria Universitaria Parc Tauli,
CIBER Enfermedades Respiratorias, Sabadell, Spain
CONTEXT. SCAP is a major cause of mortality in intensive care unit (ICU) patients.
However, no studies have been examined the prevalence and prognosis of SCAP over a
15 years period.
OBJECTIVE. To analyze the evolution of characteristics and prognosis of patients with
SCAP admitted to the ICU in tertiary university hospital during 15 years period.
METHODS. Retrospective analysis of SCAP patients admitted to ICU over the last consecutive 15 years, in periods of 5 years: P1 (1999-2003), P2 (2004-2008) and P3 (20092013). The severity of pneumonia was classified according to 2009 ATS/IDSA major criteria (MC). Recorded variables: co-morbidities, need of mechanical ventilation (MV), septic
shock, bacteremia, appropriate empiric antibiotic treatment received and mortality in ICU.
Qualitative variables were analyzed using Chi- square or Fischer test and the quantitative
variables through Student’s t test. Logistic regression was performed to identify variables
independently associated with mortality.

27th ANNUAL CONGRESS—BARCELONA, SPAIN—27 SEPTEMBER–1 OCTOBER 2014
All patients
(n = 38)

RESULTS. A total of 459 SCAP episodes were included, showing during the three periods
a progressive increase in the incidence and severity. The mean age was 61.3 ± 16. 2 years,
without differences among the three periods. There were no significant differences in the
number of patients with [ 2 co-morbidities. The need of MV, bacteremia, appropriate
empiric antibiotic therapy and the mortality were significantly, different with a trend for
septic shock.
Variables

P1

P2

P3

p

Incidence (Episodes/1000 admissions)

29.8

34.5

53.0

\0.05

Survivors
(n = 26)

Nonsurvivors
(n = 12)

p

p = 0,85

Clinical presentation
Pulmonary, n (%)

23 (61 %)

16/23 (70 %)

7/23(30 %)

CNS, n (%)

11 (29 %)

8/11 (73 %)

3/11 (27 %)

p = 0,72

Disseminated, n (%)

14 (37 %)

9/14 (64 %)

5/14 (36 %)

p = 0,68

APACHE II,
mean (± SD)

23,1 (± 7,9)

21,8 (± 7,3)

26,4 (± 8,7)

p = 0,12

SOFA max,
mean (± SD)

9 (± 5,2)

8,2 (± 4,7)

12,7 (± 5,1)

p = 0,02

ICU Scores,
management
and outcome

Severity ([ 1MC of ATS-IDSA)

64.2

72.8

82.5

0.01

Mechanical ventilation

56.9

63.0

72.0

0.02

Septic shock

38.2

44.8

50.0

0.12

Bacteremia

32.5

22.7

19.2

0.02

Appropriate empiric antibiotic
treatment

78.3

92.7

97.7

\0.001

Duration MV,
mean days(± SD)

9,7 (± 9,3)

12,7 (± 10,1)

5,5(± 6,2)

p = 0,05

Mortality in ICU

41.5

20.8

20.3

\0.001

Length of ICU stay,
mean days (± SD)

13,7 (± 13,4)

17,3 (± 14,3)

5,7 (± 6,0)

p = 0,01

[Results]

[Characteristics of patients with tuberculosis (2)]

The microbiologic diagnosis was achieved in 71.9 %, and S. pneumoniae (57.5 %),
Legionella sp (8.7 %), virus (7.5 %) and Gram negative bacilii (6, 9 %), were the most
common pathogens. The prescription of empiric antibiotic therapy was appropriate in
91 % of cases with known etiology. The incidence of combined treatment (cephalosporin + macrolide/quinolone) was in P1 61 %, in P2 81.8 % and 81.3 % in P3
(p \ 0.001). The multivariate analysis identified that, age (OR1.02, 95 % CI 1.02 to
1.04, p = 0.005), septic shock (OR 1.98, 95 % CI 1.11 to 3.59, p = 0.02), admission to
the ICU in the P1 (OR 2.57, 95 % CI 1.28 to 5.17, p = 0.008) and the appropriate
empiric antibiotic treatment (OR 0.31, 95 % CI 0.10-0.98, p = 0.04) as independent
factors associated with mortality.
CONCLUSIONS. Both the incidence of SCAP and severity of illness have been substantially increased over the last 15 years. However, the mortality has been reduced since
P2. Within this period, the rate of appropriate empirical antibiotic treatment has been
increased with a decrease of bacteremia episodes

CONCLUSIONS. Mortality in ICU due to tuberculosis was not influencedby HIV status or
other comorbidities. Although pulmonary tuberculosis was the more frequent clinical presentation, mortality was similar compared to other forms of the disease. Considering ICU
scores, SOFA maximum seems to best correlate with mortality in our sample. While half of
nonsurvivors died before starting specific therapy, survivors had a median time to start
treatment of 1 day. Mechanical ventilation duration and days of stay in the ICU were
significantly different between survivors and nonsurvivors. The latter observation may be
explained by the severity of the clinical presentation, a lower degree of clinical suspicion
and consequent delay in starting antituberculous therapy.
REFERENCES. Critical Care 2013;17:240.Can J Infect Dis Microbiol 2012;23(4):1738.BMC Infect Dis 2010;10:54.J Bras Pneumol 2012;38(3):386-94. Int J Tuberc Lung Dis
2011;15(8):1099-1103
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VALIDATION OF A NEW SENSITIVE POINT OF CARE DEVICE FOR RAPID
MEASUREMENT OF PROCALCITONIN IN EMERGENCY DEPARTMENT
PATIENTS

.

A. Kutz1, M. Alan1, E. Grolimund1, P. Hausfater2, C. Gast2, C. Alonso3, C. Wissmann3,
M. Oppert4, C. Kuehn4, M. Bernard5, P. Schuetz1
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TUBERCULOSIS IN THE INTENSIVE CARE UNIT: A RETROSPECTIVE
COHORT STUDY
V. Moneti1, N. Luı́s1, L. Pássaro2, C. Silva2, S. Paulo2, C. Mimoso Santos2
1

Egas Moniz Hospital, Lisbon, Infectious Diseases Department, Lisbon, Portugal, 2Santa
Maria Hospital, Intensive Care Unit of Infectious Diseases, Lisbon, Portugal
INTRODUCTION. Portugal is an endemic country for tuberculosis and HIV epidemics has
contributed to a rise in the incidence in the last 30 years. Mortality among patients with
tuberculosis requiring admission to the intensive care unit (ICU) is still high and fatality risk
factors have not been completely elucidated.
OBJECTIVES. To describe clinical features and determine predictive factors of in-hospital
mortality among patients with criteria for ICU stay due to tuberculosis.
METHODS. Retrospective observational study including a cohort of patients admitted to
the ICU, between January 2002 and March 2014, due to confirmed tuberculosis, despite the
clinical presentation. A logistic regression model was used to identify risk factors for
mortality.
RESULTS. During the study period, 70 patients were identified with tuberculosis
diagnosis, only 38 were admitted due to tuberculosis and included in the analysis. Mean
age was 47.8 years (± 13.9) and 29 patients were males (76.3 %). Patients required
mechanical ventilation in 65.7 % (25/38) of the admissions. The overall mortality rate
was 31.6 % (12 patients). No difference between survivors and nonsurvivors according
to clinical presentation (pulmonary, meningeal, and disseminated) was found. Comorbidities (AIDS, alcohol abuse, chronic obstructive pulmonary disease, diabetes and
neoplasia) did not influence mortality. However, mechanical ventilation duration
(p = 0.05) and length of stay (p = 0.01) were significantly lower in the nonsurvivors
group. Eight patients did not start antituberculous therapy, the majority (6 patients, half
of the fatalities) due to death before clinical suspicion (4.6 mean days of ICU stay).
Seven patients started therapy before ICU admission and, in all the remaining patients,
the median time to start antituberculous therapy was 1 day (1; 4 percentiles). Neither
APACHE II nor SAPS II could differentiate between survivors and nonsurvivors in our
cohort. However, SOFA maximum was statistically higher among nonsurvivors
(p = 0.02).

Kantonsspital Aarau, Internal Medicine, Aarau, Switzerland, 2Hôpital Pitié-Salpêtrière and
Univ-Paris 06, Emergency Department, Paris, France, 3BRAHMS GmbH, Clinical
Diagnostic Division of Thermo Fisher Scientific, Hennigsdorf, Germany, 4Klinikum Ernst
von Bergmann, Emergency and Intensive Care Medicine, Potsdam, Germany, 5Hôpital
Pitié-Salpêtrière, Biochemistry Department, Paris, France
INTRODUCTION AND OBJECTIVE. Procalcitonin (PCT), a highly sensitive and specific biomarker for bacterial infections, is increasingly being used in the emergency
department (ED) for the diagnostic work up of patients in septic conditions. Recently, PCT
direct, a new point of care (POC) reader, has been developed for a fast PCT measurement
of venous or capillary blood samples with a measuring range of 0.1 - 10 lg/L. The objective
of this clinical study was to evaluate the diagnostic accuracy and clinical performance of the
PCT direct test versus the reference method (Kryptor or Elecsys).
PATIENTS AND METHODS. This is a prospective international multicenter study conducted in 3 European EDs in consecutive patients with suspicion of bacterial infection
undergoing routine care PCT measurement. For each patient, pertinent clinical information
was collected and a double determination of PCT was performed on 2 distinct PCT direct
readers on capillary (fingertip) and venous whole blood (EDTA), and compared to the
reference method. The imprecision was evaluated by the coefficient of variation (CV) of
double determination.
RESULTS. 211 patients were included over a 3-month consecutive period. 38 % were
women and 62 % were men with a median age of 66.5 years. 45 % of the patients had a
final diagnosis of bacterial infection, 76 % were hospitalized and 6 % were admitted to the
intensive care unit. The correlation between capillary or venous whole blood and the reference method was excellent: r2 = 0.98 and 0.99, sensitivity 0.85 and 0.93, specificity 0.96
and 0.98, concordance 0.92 and 0.96 respectively at a 0.25 lg/L threshold. No significant
bias was observed (0.042 and 0.022 for capillary and venous whole blood respectively
compared to reference method) although there were some outliers. The imprecision was
higher in capillary than in venous blood samples. Clinical data showed that by using PCT
direct the median time to result was reduced from 125 to 25 min as compared to the
reference method.
CONCLUSIONS. This study found a high diagnostic accuracy and a fast time to result of
the new, sensitive POC device for rapid measurement of procalcitonin in the ED setting.
Due to the remaining imprecision at the usual clinically relevant biomarker thresholds,
results must be interpreted in the clinical context of the patient.

All patients
(n = 38)

Survivors
(n = 26)

Nonsurvivors
(n = 12)

p

Age, mean (± SD)

47,8 (± 13,9)

50,7 (± 14,9)

41,8 (± 9,2)

p = 0,07
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Sex, male ratio (%)

29 (76 %)

18/26 (69 %)

11/12 (92 %)

p = 0,13

COMMUNITY-ACQUIRED PNEUMONIA IN INTENSIVE CARE - A SINGLE
CENTEŔS 4-YEAR EXPERIENCE

Comorbidities
HIV infection, n (%)

19 (50 %)

13/19 (69 %)

6/19 (31 %)

p=1

E. Espada1, E. Florova1, S. Pires1, I. Mocanu1, A. Figueiredo1, F. Barros1, A. Ramos1

Alcohol abuse, n (%)

11 (29 %)

6/11 (55 %)

5/11 (45 %)

p = 0,24

1

Neoplasia, n (%)

4 (11 %)

2/4 (50 %)

2/4 (50 %)

p = 0,4

Chronic pulmonary
disease, n (%)

3 (8 %)

3/3 (100 %)

0/3

p = 0,22

Diabetes, n (%)

1 (3 %)

0/1

1/1 (100 %)

p = 0,14

Autoimmune
disease, n (%)

1 (3 %)

1/1 (100 %)

0/1

p = 0,49

[Characteristics of patients with tuberculosis]

HPP Hospital de Cascais Dr. José de Almeida, UCI/UCIP, Alcabideche, Cascais, Portugal
INTRODUCTION. Community-acquired pneumonia (CAP) is a common diagnosis
prompting admission to the Intensive Care Unit, and is an important cause of sepsis in this
context.
OBJECTIVES. The authors present a retrospective analysis of patients admitted in the ICU
of a Portuguese Hospital with a diagnosis of CAP, from February 2010 to February 2014,
aiming to identify predictive factors for mortality and optimize clinical practice in this
setting.
METHODS. Review of patient files, evaluating demographic data, comorbidity, C-reactive
protein (RCP), antibiotic therapy and microbiologic isolates, organ dysfunction (OD), length
of invasive mechanical ventilation (IMV), reinfection, severity scores, and mortality.
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RESULTS. 118 patients with CAP were included (78 male; 66.1 %), with a mean age of
63.7 ± 17 days and mean length of stay of 12 ± 11.7 days. Mean SAPS II was
49.9 ± 19.2, with a predicted mortality of 47.2 ± 29.9 %. Maximum RCP in the first 24 h
was 23.9 ± 14.4 mg/dL. Bacteria were isolated in 46 patients (39 %), the most common
being Streptococcus pneumoniae (n = 25; 54.3 %). There were positive urinary antigens in
88 % of S. pneumoniae and Legionella pneumophila infections. Influenza A was detected in
9 patients, 7 of them of the H1N1 variant. The most commonly used empiric antibiotic
scheme was ceftriaxone and azithromycin, in 62 patients (52.5 %); in 9 of them oseltamivir
was added. 57.6 % of the antibiotic schemes were ceftriaxone-based and 32.2 % were
amoxicillin-clavulanate-based. The empiric antibiotic approach was adequate in 87 % of
evaluable patients. 96.6 % had OD; 84.7 % needed IMV (mean length of 10.8 ± 9.6 days),
and of these 34.3 % had PaO2/FiO2 ratio \ 100. Reinfection occurred in 31.4 % of patients
(75.7 % respiratory). ICU mortality was 41.5 % (55.1 % attributed to reinfection and
38.8 % to CAP) and in-hospital mortality was 44.1 %. In univariate analysis, age, SAPS II,
respiratory OD, renal OD, renal replacement therapy, haematological OD, and reinfection
affected mortality. In multivariate analysis only SAPS II retained independent impact on
mortality (OR 1.021; p = 0.024).
CONCLUSIONS. Empiric therapy was suitable. Mortality was lower than expected
(44.1 % vs. 47.2 %), but SAPS II retained accurate discriminative power in mortality
prediction.

Candida spp.(Candida albicans in 70 %, Candida glabrata in 20 %, others e.g. Candida
krusei in 10 %), and Aspergillus spp. (Aspergillus fumigatus in 90 %), remain the most
common fungal pathogens, although several other fungi (e.g. Trichosporon asahii) have
emerged.
Moreover, herpes simplex virus and cytomegalovirus could be detected with a relevant germ
count in 30 % and 15 %, respectively.
CONCLUSION. Infections continue to challenge clinicians involved in the care of critical
ill patients with liver cirrhosis. These infections occur frequently, can progress rapidly, and
may not be associated with the usual clinical manifestations of infection due to a blunted
inflammatory response. Physicians should be aware of the spectrum of pathogens in patients
with liver cirrhosis as presented in this study.
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A SURVEY OF INTRAVENOUS ANTIBIOTIC ADMINISTRATION PRACTICES
IN UK CRITICAL CARE UNITS
G. Barton1,2, N. Henney2, C. Morecroft2
1

St Helens and Knowsley Teaching Hospitals NHS Trust, Liverpool, United Kingdom,
Liverpool John Moores University, School of Pharmacy & Biomolecular Sciences,
Liverpool, United Kingdom
INTRODUCTION. Antibiotics are the curative therapy in the management of sepsis. A
point prevalence study in 2007 showed that 51 % of patients on Intensive Care Units worldwide were deemed to have sepsis with 71 % receiving antibiotics. Pharmacokinetic/pharmacodynamic (pk/pd) data suggest that some parameters such as volume of distribution and
renal clearance are altered in critically ill patients potentially leading to under dosing with
standard doses and methods of administration.
OBJECTIVES. To investigate antibiotic administration on Critical Care Units (CCUs) in
the United Kingdom (UK) and what factors influence that practice.
METHODS. An online survey was developed to obtain details of local practices in 244
CCUs in the UK regarding the methods of administration of commonly used antibiotics,
situations/conditions when practice varied from usual practice and the driving forces for
deviation. The desired respondents were pharmacists regularly working on CCUs; the link to
the survey was posted on the message board of the UK Clinical Pharmacy Association’s
Critical Care Group. University ethics approval was obtained.
RESULTS. Completed surveys were received from 64 CCUs (26.2 %). A pharmacist visits
the ward weekdays only on 54 CCUs (84.3 %), everyday on 9 (14.1 %) and rarely on one.
On 75 % (48/64) of CCUs the pharmacist regularly attends the consultant-led ward round.
81.3 % (52/64) of CCUs had microbiology ward rounds on weekdays, the remaining units
(18.7 %, 12/64) had weekly ward rounds. Most antibiotic administration followed the
licensed method, however three drugs were regularly administered via ‘‘off-label’’ methods
such as extended intermittent infusion (EII) or continuous infusion (CI). EIIs of Piperacillin/
Tazobactam and Meropenem were used as usual practice on 14 (21.8 %) and 13 (20.3 %) of
responding units respectively. One Trust with four CCUs used EIIs of Benzylpenicillin,
Flucloxacillin, Cefuroxime, Ceftazidime and Co-amoxiclav. Vancomycin is the only antibiotic usually given by CI, this occurred on 33/64 units (51.5 %). The most commonly
stated reason for using EII/CIs was ‘‘evidence based - pk/pd studies’’ selected by 29/64
respondents (45.3 %). For patients receiving renal replacement therapy (RRT) two CCUs
changed administration practice from bolus to EII. Piperacillin/Tazobactam and Meropenem
were given as EIIs when treating patients with major burns on two CCUs and one CCU used
them for the treatment of pseudomonas. 100 % of respondents used the same total daily dose
regardless of method of administration and did regular therapeutic drug monitoring for
vancomycin and gentamicin but none was undertaken for any other classes of antibiotics
(e.g. penicillins).
CONCLUSIONS. Although most usual administration practice matched the product license
there is a trend towards EIIs for Piperacillin/Tazobactam and Meropenem and over half of
responding units use Vancomycin by CI. Further study is warranted to justify these off label
practices.
2
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PRELIMINARY RESULTS FROM THE USE OF ANAPNOGUARD 100 SYSTEM IN
INTUBATED CRITICAL CARE PATIENTS
G. De Pascale1, M.S. Vallecoccia1, D. Giacobelli1, A. Autunno1, V. Di Gravio1,
E. Gasperin1, S.L. Cutuli1, D. Silvestri1, M.A. Pennisi1, M. Antonelli1
1

Sacro Cuore Catholic University. Policlinico A. Gemelli, Department of Anesthesiology
and Intensive Care, Rome, Italy
INTRODUCTION. The AnapnoGuard system (AG) (Hospitech Respiration LTD., PetachTikva, Israel) is an innovative respiratory guard system that continuously monitors and
controls the cuff pressure by measurements of CO2 levels, contemporary allowing the
aspiration of subglotting secretions.
OBJECTIVES. Evaluate the safety and efficacy of using this system during the course of
mechanical ventilation (MV) and intubation in Intensive Care Unit (ICU).
METHODS. All patients (pts) intubated with Hospitech’s AnapnoGuard ETT and connected to the AG 100 system using the AG connection kit were retrospectively evaluated.
Data from patients enrolled in HST-AG-04 randomized trial were not included. Clinical
Pulmonary Infection Score (CPIS) was used to assess the rate of ventilator-associated
pneumonia (VAP).
RESULTS. During the study period (January 2102-January 2014) 40 pts were intubated
with an AG ETT (8 mm ID) and connected to the system. During the mechanical ventilation
(MV) time, cuff pressure (Pcuff) was controlled and optimized by the system every 20 min,
according to Carbon Dioxide (CO2) level measured above the cuff. AG system, rinsing and
evacuation (suction) of subglottic secretions were performed automatically, under preset
parameters and timing intervals. Mean ± SD age, SAPS II and SOFA score were 67 ± 15,
41 ± 15 and 8 ± 3.5, respectively. Main intubation reason was primary respiratory failure(75 %), followed by haemodynamic instability and decreased level of
consciousness(25 %). Mean ± SD duration of MV, connection to AG system and ICU
length of stay were12.7 ± 6 days, 124 ± 113 h and 17 ± 6 days, respectively. Seventeen
patients were extubated and five were tracheostomized. Secretion management and analysis
were reported for all 40 patients. Mean ± SD net secretions per day was 55.1 ± 61 ml/day
(Min–Max: 0-200). Mean ± SD Pcuff values detected were 22.3 ± 1.07 cmH20. Four out
of 32 patients connected for more than 48hs (12.5 %) developed VAP: Pseudomonas
aeruginosa was the most frequently isolated germ (75 % of cases). The overall feedback
from the physicians and nurses with regard to the AG 100 system performance was very
positive: easy to use, reduces nurses attention and effective. No device related Adverse
Events or Serious Adverse Events were reported.
CONCLUSIONS. Preliminary results from our historical cohort show that AnapnoGuard
100 system is safe and effective in airway management of mechanically ventilated patients.
The low VAP reported rate suggests the need of randomized controlled trials to define its
potential beneficial role in this field.
REFERENCE. Vincent JL, de Souza Barros D, Cianferoni S. Diagnosis, management and
prevention of ventilator-associated pneumonia: an update. Drugs. 2010 Oct 22;70(15):1927-44.
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DOES PROCALCITONIN USE IMPROVE ACCURACY OF ANTIBIOTIC
DECISION MAKING?
P.D. Levin1, E. Carmi1, C.L. Sprung1, M.J. Cohen1, S. Benenson1
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SPECTRUM OF PATHOGENS IN MEDICAL INTENSIVE CARE UNIT PATIENTS
WITH LIVER CIRRHOSIS: AN OBSERVATIONAL STUDY
T. Lahmer1, M. Messer1, S. Rasch1, C. Schnappauf1, A. Schmidt1, R. Schmid1, W. Huber1
1
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INTRODUCTION. Infections are very common in patients with liver cirrhosis and currently represent one of the most common causes of admission to hospital.
Patients with cirrhosis have increased risk of developing not only bacterial but also fungal
and viral infections which is a major challenge for physicians caring for patients with liver
diseases.
OBJECTIVES. 206 critical ill patients with liver cirrhosis from our medical intensive care
unit were included in this study.
METHODS. Combined observational/retrospective analyses of the microbiological records
(including bronchoalveolar lavage, blood culture, urine and all other specimens) to evaluate
the spectrum of pathogens in these patients including bacterial, fungal and viral organisms.
RESULTS. Respiratory tract infections occur with 45 %, followed by bacteremia with
20 %, urinary tract infections, also in 20 %, and infections originating from spontaneous
bacterial peritonitis (SBP) in 5 %. Less frequent but clinically important sites, include the
central nervous system, skin, and end organs such as liver or biliary tract are counted
in \ 5 %.
Bacterial infections are common in medical intensive care unit patients with liver cirrhosis.
Gram-positive organisms cause most bacteremic infections (Enterococci in 31 %, Coagulase negative staphylococci (CoNS) are isolated in 26 %, multi-resistant Staphylococcus
aureus in 15 %, others e.g. Lactobacillus spp. or Corynebacterium spp. in 28 %) whereas
infections at other sites are often caused by Gram-negative bacilli (Escherichia coli in 25 %,
Pseudomonas spp. in 20 %, Klebsiella spp. in 15 %, others e.g. Stenotrophomonas maltophilia or Morganella morganii in 40 %). Most infections are caused by polymicrobial
pathogens and 40 % are multidrug resistant.

Hadassah Hebrew Univerity Medical Center, Jerusalem, Israel
INTRODUCTION. The presence of infection can only be proved on approximately 50 %
of occasions that antibiotics are started for suspected infection in ICU patients. Procalcitonin
(PCT) has been shown to have a high sensitivity and specificity for bacterial infection in
ICU patients, but it is not known whether this translates into improved antibiotic administration decision making.
OBJECTIVE. To determine whether use of PCT tests improves the accuracy of decisions
to start antibiotics for suspected infection in ICU patients.
METHODS. Over a seven month period PCT blood tests were made freely available to ICU
physicians 24 h/day with results provided within 30 min. Each time infection was suspected
and antibiotics were started, or PCT sent but antibiotics not started, an assessment was made
by an ID specialist for the presence of infection. The evaluation was performed several days
after the suspected infection decision. All clinical, radiology, laboratory and microbiology
data that accrued were examined. Definitions of infection were based on the CDC criteria
for nosocomial infection. The ID specialist was blinded to the PCT values. Accurate
decisions were defined as the presence of infection when antibiotics were started or the
absence of infection when antibiotics were not started. Infection decisions were divided into
three groups: decisions where PCT was sent and antibiotics started, PCT sent and antibiotics
not started, antibiotics started without PCT being sent. The accuracy for each group was
calculated and compared.
RESULTS. Data were collected on 131 infection decisions in 175 patients. PCT was sent
prior to 84/131 (64 %) decisions. Infection was defined after 26/56 (accuracy 46 %) decisions where PCT was sent and antibiotics started, 0/28 (accuracy 100 %) where PCT was
sent and antibiotics not started, and 18/47 (accuracy 38 %) where antibiotics were started
without PCT (p \ 0.001). Combining all decision made with PCT, accuracy was significantly higher with PCT (54/84, 64 %) than for decisions made without PCT (18/47, 38 %,
p = 0.007). In contrast, considering only infection decisions where antibiotics were started,
accuracy was similar with or without PCT (26/56, 46 % vs 18/47, 38 %, p = 0.528).
When PCT was sent prior to an infection decision, levels (units mcg/l) were significantly
higher in cases when antibiotics were started vs not started (4.4 ± 10.1 vs 0.9 ± 1.7,
p = 0.012). Similarly, PCT was higher when infection was defined by the ID specialist
(6.8 ± 13.3 vs 1.6 ± 4.1 when not defined, p = 0.02).
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CONCLUSION. PCT use was associated with improved accuracy of antibiotic prescription. This was mediated almost entirely by decisions to refrain from antibiotic therapy. The
association between higher PCT levels and clinicians’ decisions to administer antibiotics
and between PCT levels and the ID specialists’ determination of the presence of infection
support the validity of the results.

CONCLUSION. Absolute values of PCT at T0 were elevated in patients with and without
infection, indicating that absolute values may be difficult to rely on. Our results suggest that
PCT-kinetics may be superior to absolute PCT values in indicating infection in the critically
ill.
REFERENCES. 1. Ferrer R. et al, Crit Care Med 2014; DOI: 10.1097/CCM.00000000
00000330 2. Müller F. et al, Chest 2010; 138: 121-9.
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EPIDEMIOLOGY AND OUTCOME OF SEPSIS IN ADULT PATIENTS WITH
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INTRODUCTION. Invasive pneumococcal disease (IPD) is responsible for significant
mortality and morbidity worldwide (20-40 %). The incidence of IPD is reduced since the
introduction of pneumococcal vaccine (PCV 7 and 23 PPV) to high risk groups but the longterm impact on mortality is not known.
OBJECTIVES. We carried out a prospective observational study of patients with sepsis
with Streptococcus pneumoniae in North Trøndelag county in Norway from 1993-2011 to
study the clinical variables and disease outcome. The main outcome was all-cause mortality
after 30 and 90 days.
METHODS. Patients with positive blood cultures were registered prospectively by the
microbiology laboratory and clinical variables were registered from patients’ hospital
records.The severity of sepsis was assigned according to the 2001 International Sepsis
Definition Conference criteria. The association between mortality and predictive factors was
studied using logistic regression analysis.
RESULTS. The total number of patients was 391 with mean age of 67 years and 206 males/
185 females. Most patients had a functional status as independent or partly independent
(97 %). The main site/origin of infection was the lower respiratory tract: (82 %), meningitis
(6 %) and upper respiratory tract (3.3 %).A great proportion of the patients suffered from
comorbid illnesses with a median CharlsonComorbidity Index value of 2. 17 % of the
patients acquired the infection in a healthcare associated setting, 6 % were hospital acquired
and 77 % were community acquired.109 patients, (27.8 %) had severe sepsis and 25 (6.2 %)
septic shock. The all cause mortality in hospital was 11.2 %, 30 -day mortality 12.2 % and
90-days was 16.8 %.The 30-day all cause mortality for those with sepsis without organ
failure was 7.8 % vs. 20.2 % for those with severe sepsis (Odds ratio (OR) 6.67, 95 %
confidence interval (CI 3.0-14.9, p \ 0.001) vs. 24 % for those with septic chock (OR
21.1,95 % CI 7.5-59.5, p \ 0.001)When comparing the first half of the study period (19932003) with the second (2004-2011), we found no difference in 30 day mortality, when
adjusting for age, sex and comorbid disease (OR 0.73, 95 % CI 0.38-1.38, p = 0.34). 95 %
of the patients received approriate antibiotics the first 24 h and 86 % were according to
guidelines.
CONCLUSIONS. Sepsis caused by Streptococcus pneumoniae infection is a severe disease
that predominantly occurs in elderly people with comorbid disease. This disease still carries
a high mortality despite appropriate antibiotics in almost all cases and even with a mild
degree of comorbidity burden. An important finding in our study is that there has been no
decrease in mortality during the last 18 years, indicating that new measures for improvement of diagnostic and therapeutic management could be of value.
GRANT ACKNOWLEDGMENT. Liaison Committee between the Central Norwegian
Regional Health Authority,RHA and Norwegian University of Science and Technology,
NTNU, Norway

0982
INCREASING PROCALCITONIN KINETICS MAY BE A GOOD INDICATOR OF
INFECTION IN CRITICALLY ILL PATIENTS
N. Öveges1, D. Trásy1, M.F. Németh1, K. Tánczos1, A. Osztroluczki1, J. Fazakas2,
P. Hankovszky1, E. Hajdú3, Z. Molnár1
1

University of Szeged, Department of Anaesthesiology and Intensive Therapy, Szeged,
Hungary, 2Semmelweis University, Department of Transplantation and Surgery, Budapest,
Hungary, 3University of Szeged, First Department of Medicine, Szeged, Hungary
INTRODUCTION. Early diagnosis of sepsis is crucial in treating septic patients. Starting
appropriate antibiotic therapy in time have a significant effect on survival (1). Procalcitonin
(PCT) is a reliable marker of infection (2) but its role in predicting bacterial infection, hence
indicating antibiotic therapy is still controversial.
OBJECTIVES. Our aim was to investigate the value of PCT-change from the day before
(T-1) to the day when infection was suspected (T0), in predicting infection in intensive care
patients.
METHODS. In this subgroup analysis we used the results of a prospective observational
study in which the value of the 0-16-24 h PCT-kinetics after starting empirical antibiotic
therapy in intensive care patients to predict effective or ineffective antibiotic treatment was
investigated. In this analysis, patients who had PCT data from the previous day (t-1) were
included. Based on the microbiological results patients were grouped post hoc into
‘‘infection’’ and ‘‘no infection’’ groups by two independent experts (intensivist, infectologist) who were blinded for PCT. Statistics were performed by using SPSS 20.0 data are
presented as median (interquartile range) and statistical analysis was performed by v2 and
Mann–Whitney, as appropriate.
RESULTS. Out of the 209 patients included in the whole study in 114 cases PCT was
available from the previous day when infection was suspected (t-1). Infection was proven in
85(75 %) patients and could not be proven in 29(25 %) cases. Although PCT levels were
higher in the Infection-group at T-1: 1.28 (6.78) vs. 0.53 (1.84), p = 0.018, and this difference was even higher at T0: 4.26 (11.35) vs. 1 (2.09), p \ 0.001. The rate of increase was
significantly higher in the Infection-group from t-1 to t0 as compared to the No-infectiongroup: 233 (432) % vs. 89 (426) % (p = 0.006). The best cut-off for indicating infection
was found at C 90 % increase in PCT from T-1-0 with a sensitivity = 68 % and specificity = 72 %, p \ 0.001.
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MULTI-ORGAN DYSFUNCTION - A RELEVANT ENDPOINT FOR FUTURE
SEPSIS STUDIES
I. Gocze1, Y. Soeder1, C. Johnson1, F. Zeman2, T. Bein1, H.J. Schlitt1, M.H. Dahlke1
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INTRODUCTION. Over the last decade, short-term mortality for patients with severe
sepsis has declined to such a level that it no longer fully reflects patient outcome. Consequently, it is recommended that new sepsis clinical trials should incorporate alternative
endpoints related to the morbidity and long-term mortality. Ongoing organ dysfunction in
survivors following sepsis recovery can be associated with decreased quality of life and poor
long-term outcome. Therefore, the Sequential Organ Failure Assessment (SOFA) score may
represent an appropriate marker of organ dysfunction and predictor of long term outcome in
sepsis studies.
OBJECTIVES. To compare the cumulative SOFA score of survivors and non-survivors
obtained in the first 96-hours post severe septic shock of abdominal origin onset, as assessed
at day-28.
METHODS. Retrospective evaluation of 109 patients with severe sepsis in the years 2010
and 2011 was performed. Severe septic shock (severe sepsis and high dose of vasopressors)
was identified in a total of 27 patients. Clinical and epidemiological risk factors, source
control therapies and supportive interventions as well as organ function measurements were
recorded.
RESULTS. The 28-day mortality of patients with severe septic shock was 30 %. A significant
association between short-term mortality and SOFA score was shown 24-hours (p = 0.028),
72-hours (p = 0.025) and 96-hours (p = 0.015) post-onset. A significant association between
short-term mortality and mean- (p = 0.03) and total- (p = 0.025) SOFA scores was observed
96 h post-onset. The mean total SOFA score of non-survivors was 54 (SD 16), compared to a
mean total SOFA score of 44 (SD 18) in survivors. Thus, in these cohorts, a 10-point
difference in total SOFA score can be considered highly clinically relevant.
CONCLUSIONS. Reduction in degree of multi-organ dysfunction during the early phase of
severe sepsis and septic shock, as quantified by SOFA score and its variables, may represent
a pertinent composite endpoint for future interventional sepsis studies. This reduction may
have a high clinical relevance for short- and long-term outcome.
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FOLLOW UP OF CRITICALLY ILL PATIENTS AFTER DISCHARGE FROM ICU
A. Estella1, M. Jaén1
1
Hospital of Jerez, Intensive Care Unit, Jerez de la Frontera, Spain
INTRODUCTION. Follow up of critically ill patients after discharge from the ICU can be
considered a strategy for assessing quality of care.
OBJECTIVES. The objectives of this study are to describe the clinical profile of patients
discharged from ICU, to evaluate the recovery trajectory of patients surviving ICU treatment
and to analyze the rate of readmissions and post- ICU mortality.
METHODS. Observational study conducted in a 17-bed Intensive Care Unit of a community hospital. Patients discharged from ICU were consecutively enrolled. Time of study
was 120 days. Age, gender, vascular risk factors, APACHE II at admission, ICU and
conventional ward length of stay, reason for admission, mechanical ventilation requirements, readmission rate and mortality were collected. Data were analyzed by SPSS 18.
software.
RESULTS. 294 patients were included, 170 male and 124 female. Mean age was
61.4 ± 15 years. APACHE II at admission was 13.8 ± 6 points. Most patients had vascular
risk factors, 46.4 % were hypertensive. The mean ICU length of stay was 4.6 ± 4 days. 69
patients (23.5 %) required mechanical ventilation, prolonging for more than 7 days in
17.3 % of patients. 36.9 % of patients were admitted for pacemaker or venous reservoirs
implantation. Forty-three patients, 14.6 %, were admitted for surgical pathology. 3.4 %
were trauma patients and only three patients were admitted for hematologic pathology.
Remaining reasons for ICU admissions were for medical causes prevailing coronary syndrome. Length of stay in conventional ward after ICU discharge was 7.6 ± 20.5 days. The
most frequent destinations of ICU discharge were the cardiology department, followed by
internal medicine and surgery wards. Mortality after ICU discharge was 2.7 %. We
observed in this subgroup of patients and increased ICU length of stay, 10.9 ± 9.5 days. No
relationship was observed with other factors. 4.8 % were readmitted in ICU and in the first
three months after discharge. 10.5 % of patients discharged from the hospital were readmitted in conventional wards during the follow up time of the study.
CONCLUSIONS. Mortality of patients discharged from ICU was not related to age,
APACHE II at admission or mechanical ventilation requirements, we observed a relationship with an increased ICU length of stay. The recovery trajectory for ICU patients is often
prolonged and suboptimal, readmissions rates and post-ICU mortality may contribute to
give feedback to ICU staff.

0999
BLOOD SAMPLING ON THE INTENSIVE CARE UNIT
M.E. Packer1, C.J. Thorne1, N. Arora1
1
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INTRODUCTION. Excessive blood sampling can cause harm to patients, putting them at
risk of iatrogenic anaemia and unnecessary blood transfusions1 and can have a significant
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financial implications2. The ease of taking blood from indwelling arterial lines and the use
of a protocol based blood sampling can easily lead to unnecessary samples being taken.
OBJECTIVES. In this audit we aimed to assess the number and type of blood tests taken on
the intensive care unit (ITU) and high dependency unit (HDU) at Heartlands Hospital,
Birmingham, UK and whether they were clinically required.
METHODS. Data was collected once weekly for four consecutive weeks. For each
patient on ITU or HDU that day, the blood samples taken over the preceding week were
recorded and notes were reviewed to assess reasons for clotting screens and blood
transfusions. The blood tests recorded were full blood count, urea and electrolytes,
magnesium, liver function tests, bone profile (calcium, albumin and phosphate), clotting
screens and blood cultures.
RESULTS. Data was recorded for a total of 185 ITU/HDU patient days. Over this time a
total of 1494 blood samples were recorded. This amounts to an approximate total volume of
2.5 l of blood or an average a 13.5 ml/person/day. When reasons for clotting screens were
assessed, the most common reasons were as part of a routine protocol (39 %), for patients on
haemofiltration (26 %) and on admission (15 %). It was noted that where patients had a
normal initial INR, there was little variation in an individual patients INR in subsequent
tests (range 0-0.7 variation in INRs taken over a week). Seven patients required a blood
transfusion during this period, four of which were required for acute bleeding.
CONCLUSION. Too many blood samples are taken without a clear clinical indication. The
number of unnecessary tests could be reduced by moving away from a protocol based
system for blood sampling3. A reduction in the number of clotting screens performed,
particularly in level two patients, is likely to reduce the volume of blood lost per patient and
the cost of blood sampling without impacting on patient care.
REFERENCES. 1. Chant C, et al.: Crit Care. 2006, 10:R40. 2. Prat G, et al.: Intensive Care
Med. 2009, 35:1047-1053. 3. Goddard K, et al.: Critical Care 2011, 15(Suppl 1):P133.

ICU management and other questions. A quantitative analysis was performed to rank
the questions in the preliminary list through ICU staff, patients families and the patient
themselves.
RESULTS. 115 Health care professional (34 physicians and 81 nurses) participated in the
data collection, the questions recorded were 2240 questions. It was found that about 1750
questions (78.12 %) were duplicated or not clear. The remaining 490 questions were
classified into different categories. The same 115 Health care professional (34 physicians
and 81 nurses) who shared in the collection of data also shared in the ranking of the
questions. 128 first degree relatives shared in the evaluation of the relevance of questions as
well as 62 patients after they have been cured and before their discharge from ICU.A list
was created including the most important 12 questions which got a score of 3 or more(in a
score from 1-5) from all the 3 categories who did the assessment (the patients, their relatives
and health care professional).
CONCLUSIONS. This study could provide a real help and guide to the physicians in the
ICU and the patients families in the preparation for the families - physicians meetings, save
the time lost in poor communication, decrease conflict, increase family satisfaction and help
in decision-making process.
REFERENCE(S). 1. Vincent Peigne. Important questions asked by family members of
intensive care unit patients. Crit Care Med 2011; 39(6). 2. Natalie J. Henrich. Qualitative
analysis of an intensive care unit family satisfaction survey. Crit Care Med 2011; 39(5):
1000–6
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A TEAMWORK MODEL ‘‘A-C-L-S (AIRWAY-CIRCULATION-LEADERSHIPSUPPORT)’’ APPLIED IN IN-SITU HIGH-FIDELITY SIMULATION TO
IMPROVE RESUSCITATION QUALITY AND TEAMWORK IN A CARDIAC
CARE UNIT
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INTRODUCTION. Acute critical illness is routinely treated by highly trained staff in
specialized care units. However, initial care, the so-called ‘‘Golden Hour1, can be impeded
by inefficient processes of care delivery. The ‘‘Checklist Manifesto’’ showed that checklists
are a valid approach to standardized care in clinical practice2. We designed and developed a
novel electronic Checklist for Early Recognition and Treatment of Acute Illness (CERTAIN) to apply standard approach in evaluation and management of acutely decompensated
patient. We created clinical scenarios to evaluate the usefulness of CERTAIN in a high
fidelity simulation center.
OBJECTIVES. Evaluation and management of acutely decompensated patient using
electronic checklist CERTAIN can improve health care providers’ performance and satisfaction in a simulated environment.
METHODS. Volunteers were invited to test the CERTAIN model. Clinicians could be
included if they had recent advanced cardiac life support certification. Each volunteer
attended 2 sessions in the simulation center. The first session was used to establish a baseline
evaluation where they were asked to provide care in a standard clinical resuscitation scenario. Each then watched an online education module that consisted of training videos on
how to use CERTAIN model. Following this intervention, each learner returned to the
simulation center for a live didactic lecture, software knowledge training and practice
scenarios. Each subject was given a post-test survey.
RESULTS. In preliminary analysis, 18 subjects have been evaluated. Post-test survey was
completed by 16 subjects of whom 72 % felt better prepared during an emergency scenario
using the CERTAIN model,65 % indicated that they would want to use CERTAIN model on
a real clinical scenario and 85 % would want to be treated by CERTAIN model if they were
critically ill or injured. However, only 30 % subjects thought the software was easy to use.
CONCLUSION. The electronic checklist enabled model of care improves subjective perceptions and confidence of bedside clinicians confronted with emergency medical scenarios
in high-fidelity simulation environment. Enhanced design and better training are needed to
leverage potential benefits of electronic checklist in critical care environment
REFERENCE(S). 1. Sebat, Frank, et al. ‘‘Effect of a rapid response system for patients in
shock on time to treatment and mortality during 5 years*.’’ Critical Care Medicine 35.11
(2007): 2568-2575. 2. Gawande, Atul. The Checklist Manifesto: How to Get Things Right.
Vol. 200. New York: Metropolitan Books, 2010.
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Taipei, Taiwan, Province of China
INTRODUCTION. Sudden cardiac arrests are not uncommon in cardiac care units (CCUs)
and the survival depends mainly on the quality of resuscitation and teamwork performance1.
However, performance of resuscitation team during in-hospital cardiac arrest is suboptimal
currently2.
OBJECTIVES. This study is to demonstrate the effectiveness of a novel teamwork model
‘‘A-C-L-S (Airway-Circulation-Leadership-Support)’’ applied in in situ high-fidelity simulation (HFS) for resuscitation teamwork training in a CCU.
METHODS. This is a pilot study with before-and-after study design. Medical staffs in a
CCU of National Taiwan University Hospital were all invited to attend the training courses.
Trainees were grouped into 4-5 persons for each HFS session (simulated cardiac arrest in a
CCU). Each session lasted 10 min, followed by video-assisted debriefing. A novel teamwork model ‘‘A-C-L-S’’ was introduced during debriefing. One month later, a second HFS
session was arranged for each group. Assessments for each trainee, including 10-point-scale
self-efficacy questionnaires (Score S) and 10-point-scale teamwork global self-ratings
(Score T), were used in both HFS sessions. Checklists of simulated performance (Score C)
using 10-point scale were used to evaluate group performance during simulation sessions.
RESULTS. During November 2013 to January 2014, totally 22 medical staffs (5 groups)
were included for training courses and assessments. Assessments for each trainee improved
significantly after in situ HFS training (Score S 5.72 to 6.78 (p \ 0.01), and Score T 6.17 to
7.18 (p \ 0.01)). Resuscitation performance for each group during simulation also improved
significantly (Score C 6.83 to 9.24 (p \ 0.001)), especially in immediate chest compressions, opening airway during ventilations, appropriate ventilation rates, and checking
rhythm and pulse regularly and properly.
CONCLUSIONS. A novel teamwork model ‘‘A-C-L-S’’ applied in in situ HFS for resuscitation teamwork training is an effective modality in improving not only self-efficacy and
teamwork self-ratings, but also group resuscitation performance.
REFERENCE(S). 1. Soar J, Mancini ME, Bhanji F, et al. Part 12: Education, implementation, and teams: 2010 International Consensus on Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care Science with Treatment Recommendations. Resuscitation
2010;81:e288-330. 2. Abella BS, Alvarado JP, Myklebust H, et al. Quality of cardiopulmonary resuscitation during in-hospital cardiac arrest. JAMA 2005;293:305-10.
GRANT ACKNOWLEDGMENT. This work was supported by National Science Council,
Taiwan. NSC100-2511-S-002 -004
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INTERHOSPITAL TRANSFERS IN A NON-TERTIARY HOSPITAL. HOW HAVE
WE IMPROVED THE PRACTICE
S. Sevastru1, M. Rooms2, F. Kovari2
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COMMONLY ASKED QUESTIONS BY CRITICALLY ILL PATIENTS
RELATIVES IN ARABIC COUNTRIES
T. Zaytoun1, A. Abouelela1, M. Malak2
1

Alexandria University, Faculty of Medicine, Critical Care Medicine, Alexandria, Egypt,
Alexandria University, Faculty of Nursing, Alexandria, Egypt
INTRODUCTION. Relatives often lack important information about intensive care unit
patients. Research on ways to improve family satisfaction in the ICU has become a crucial
point in ICU quality improvement research.
OBJECTIVES. The aim of this study is to develop and analyze a list of commonly asked
questions from relatives of patients in the intensive care unit in Arabic countries. This list
might help families to determine which questions they want to ask and help them in
decision-making process in emergency situations of their critically ill relatives.
METHODS. This study was a prospective double center study. It took place in the
ICUs of two hospitals in Arabic countries: Egypt and Kingdom of Saudi Arabia.
Alexandria University Main Hospital in Egypt and the ICU of King Fahad specialist
Hospital in Dammam in Saudi Arabia. Data collection was done by reporting of
Questions asked by the relatives of ICU patients during daily interview. The list of
questions generated was subjected to a qualitative analysis to identify questions that
could be eliminated. The remaining questions were categorized into 9 different groups:
diagnosis, treatment, prognosis, comfort, patient interaction, family, mortality, post-

2

1

North Middlesex University Hospital, Intensive Care Medicine, London, United Kingdom,
North Middlesex University Hospital, Intensive Care Unit, London, United Kingdom
INTRODUCTION. Critically ill patients are frequently transferred from secondary hospitals following their initial stabilisation.The transfer is required due to the need for
specialist investigation or treatment, lack of a staffed critical care bed or for repatriation
purposes. The number of transfers is ever increasing so the aim for a safe critical care
transfer is of paramount importance.
OBJECTIVES. On round 1 of this audit we analysed various parameters of all interhospital
transfers made from our unit between 2010-2012. The data was compared with the Intensive
Care Society guidelines and we discovered several areas where improvement was needed.
We implemented a series of changes : clear transfer protocols, designated area for transfer
kit (lean thinking), transfer checklists and better staff training. Critical Care Outreach
Services facilitated the process by assisting the transfer teams.
Following the completion of these interventions, on Round 2 we analysed the same
parameters of the interhospital transfers performed during 2012-2014 and we compared the
results to the ones from Round 1.
METHODS. This is a single centre retrospective audit of a non-tertiary university hospital
with 8 bed mixed ICU. We analysed data for 35 critical care transfers on round 1 and 67
transfers on round 2. We audited data of the referring team, location, receiving team, the
reason for transfer, decision- departure time, the intubation details, and arterial blood gases
pre/post transfer, time of transfer, adverse events, documentation and the grade of transferring doctor.
2
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RESULTS.
Destination of transfer
The number of patients tranferred outside the local Critical Care Network has decreased on
the second round, from 12 % to 9 %. See Fig. 1.

RESULTS. Global CIPs: 1090. The results are shown in Tables I and II
CIPs

%

RRT

%

No RRT

%

‘p’ value

Age

66,0 (SD 16,6)

72,5 (SD 11,1)

65,8 (SD 16,7)

0,0001

LOS

3,35 (SD 6,42)

14,4 (SD 18,3)

2,93 (SD 5,04)

0,0001

Readmission

47

RW

4,02 (SD 4,44)

Isolation

29

3,78

5

11,1

9,52 (SD 12,43)
2,32

42

3,49

3,81 (SD 3,67)

5

11,1

0,0083
0,0001

24

2,0

0,0001

[Results I]
CIPs

%

RRT

%

477,24

No RRT

%

338,90

‘p’ value

TISS 28

343,89

NAS

78,68

IMV

375

30,05

33

73,33

342

28,43

0,0001

nIMV

117

9,38

15

33,33

102

8,48

0,0001

[Fig. 1 Destination of transfer]

Tracheostomy

23

1,84

7

15,56

16

1,33

0,0001

Decision to departure time
We measured the time taken for the patient to leave our hospital from the moment the
decision to transfer had been made by the parent team.
Our interventions have resulted in a faster transfer time by minimizing the time used for
preparation. Compared to round 1 in round 2 the average time has been reduced by 1 h and
44 min. See Fig. 2.

Catheterization

34

2,72

0

0,00

34

2,83

0,2528

87,62

0,0001

78,34

0,0001

[Results II]
CONCLUSIONS.
 LOS, readmisión and RW are remarkably higher in the CIPs with RRT
 IMV and nIMV are also remarkably higher in the CIPs with RRT
 TISS and NAS scores are higher in the CIPs with RRT
 Isolation measures are used more in RRT patients.
REFERENCES.  Thompson JD, Fetter RB. Case mix and resource mix. Inquiry,1975; 12:
300-312.  Fetter RB, Shin Y, Freeman JL, Averill RF, Thompson JD. Case mix definition
by diagnosis - related groups. Med Care, 1980; 18 (sup.): 1-53.  Reis Miranda D, de Rijk A,
Schaufeli W.: Simplified Therapeutic Intervention Scoring System: The TISS-28-items.
Results from a multicenter study. Crit Care Med 1996; 24: 64-73.  Reis Miranda D, Nap R,
de Rijk A, Schaufeli W, Iapichino G, and the members of the TISS Working Group. Nursing
activities score. Crit Care Med 2003; 31: 374-382.

[Fig. 2 Time taken for departure]
The time of departure
On round 2, despite an increase in the overall number of transfers, the proportion of ‘out-ofhours’ transfers has significantly decreased from 80 % to 58 %. See Fig. 3.

1005
IMPLEMENTING A VENTILATOR ASSOCIATED PNEUMONIA PREVENTION
BUNDLE IN INTENSIVE CARE AT UNIVERSITY TEACHING HOSPITAL,
ZAMBIA - CHALLENGES OF INFECTION CONTROL IN A LOW-RESOURCE
ENVIRONMENT
C.A. McCue1, L. Bowen1, S. Brosnan1, J. Kinnear2
1

University Teaching Hospital, Anaesthetics and Intensive Care, Lusaka, Zambia,
Southend University Teaching Hospital, Anaesthetics, Westcliff-on-Sea, United Kingdom
INTRODUCTION. University Teaching Hospital in Lusaka is the largest tertiary referral
hospital in Zambia, serving a population of around 2 million. The 10-bedded Intensive Care
Unit (ICU) is undergoing development as part of the ongoing improvements within the
anaesthetic department. One established method of quality improvement is care bundle
implementation to reduce hospital-acquired infection (HAI). Ventilator associated pneumonia
(VAP) is the most common ICU HAI, with rates of 45 % (1). VAP is associated with
increased mortality, duration of ventilation, ICU stay, and cost (2). Compounding this problem
in developing countries is the lack of adequate infection control surveillance programmes, and
subsequently no awareness of institutional VAP rates or strategies for improvement (3).
OBJECTIVES. Implement and assess a low cost VAP prevention bundle.
METHODS. For all ventilated patients the bundle included 4 elements: oral care with
mouthwash, head of bed elevation, regular suctioning, and antacid prophylaxis. Implementation was supported with staff education, display of posters and daily compliance
checks on ward rounds. Pre-implementation data was collected retrospectively from
admission logs and case notes. Post implementation, daily review of ICU admissions was
performed. Diagnostic criteria for VAP included worsening gas exchange or increased
ventilation requirements, plus signs of sepsis or new chest x-ray changes.
RESULTS.
2

[Fig. 3 The time of transfer]
CONCLUSIONS. We designed a better induction pack and an interhospital transfer course
helping the trainees achieve their competences in transfer medicine. By applying concepts
of lean thinking to the process and by involving the outreach teams we achieved an overall
reduction in the transfer time as well as a decrease in the number of ‘out-of-hours’ transfers.
Thus we improved the safety and quality of the level 3 transfers from our unit.
REFERENCE(S). 1. Intensive Care Society. Guidelines for transport of the Critically ill
adult. London: Intensive Care Society, 1997.

Results

Pre-implementation
(4 weeks)

Post implementation
(12 weeks)

1004

Male:Female Ratio

1.9:1

1.3:1

CONSUMPTION OF RESOURCES (CR) IN CRITICALLY ILL PATIENTS (CIP)
WITH RENAL REPLACEMENT THERAPY (RRT))

Age range (years)

9 months - 80

10 months - 73

Total patient number

47

150
38 %

1

1

1

J. Ruiz Moreno , E. González Marı́n , R. Corcuera Romero de la Devesa ,
M.J. Esteve Paños2, M.J. Ribas Ribalta1, S. Godayol Arias1, N. Suárez Álvarez1

Mortality (%)

47 %

1

Patients ventilated [ 48 h (%)

13 (27 %)

36 (24 %)

2

VAP rate

77 %

3.3 %

IDC Salud Hospital Universitari Sagrat Cor, Critical Care Department, Barcelona, Spain,
ICU/Medicine/CRCHUS, Critical Care Department, Barcelona, Spain
INTRODUCTION. It is considered that the CR of CIPs requiring RRT is higher than the
overall CIP population. However, both the identification of specific ICU procedures and the
relative weight (RW) of the diagnostic related groups (DRG) case - mix system related to
each CIP have not been researched sufficiently.
OBJECTIVES. To identify and evaluate the CR of the CIPs with need of RRT in comparison with the CIPs without requiring RRT.
To evaluate and compare the RW of the DRGs beetwen CIPs with RRT and without.
METHODS.
 Prospective, analytical, longitudinal, and observational study
 Period: Between January 1-2012 and August 31-2013 (20 months)
 Setting : Medical/Surgical ICU belonging to a 290 acute care teaching hospital
 Population and sample: All the CIPs admitted consecutively to the ICU. Sample: 1090
CIPs.
 Exclusión criteria: CIPs \ 16 years, major burn patients, incomplete clinical documentation, and voluntary discharge
 Variables analyzed: a) length of stay (LOS), readmission, RW of DRG (AP-DRG 25.0
version, TISS 28 scale, NAS scale, invasive mechanical ventilation (IMV), non invasive
mechanical ventilation (nIMV), percutaneous tracheostomy, cardiac catheterization, and
isolation measures.
 Statistical analysis: v squared and contrast of means.

[Results - Pre and Post Implementation Data]
Bundle compliance was difficult to assess, however drug prescription and mouthwash use
was universal as observed in charts and from daily discussion with nursing staff.
CONCLUSIONS. There are significant obstacles to be overcome in resource-limited settings to reduce HAI including lack of staff and equipment, high patient turnover and
inadequate surveillance. We have demonstrated even with low cost interventions that
improvements can be achieved. Limitations of this study include lack of microbiological
support for VAP diagnosis, retrospective data collection, which may explain the high initial
VAP rate, and the confounding factor of concomitant initiation of consultant led ward
rounds. Despite this, in the process of initiating this bundle we have improved data collection by setting up a database on a dedicated computer within the unit, and encouraged
regular ward round review of healthcare associated infection.
REFERENCES. 1. Vincent JL, Bihari DJ, Suter PM, et al. The prevalence of nosocomial
infection in intensive care units in Europe: Results of the European Prevalence of Infection in
Intensive Care (EPIC) Study. Journal of American Medical Association, 1995; 278:639-644. 2.
Rello J, Ollendorf DA, Oster G et al. Epidemiology and outcomes of ventilator associated
pneumonia in a large U.S. database. Chest Journal, 2002; 122:2115-2121. 3. Rosenthal VD.
Health care associated infections in developing countries. Lancet 2010; 377:186-8.
GRANT ACKNOWLEDGMENT. AAGBI, ZADP.
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ADVANTAGES AND RESULTS OF WARD DRIVEN EDUCATIONAL
PROGRAMS
W. Veugen1, T. van Galen2
Senior ICU Nurse, VU University Medical Center, Amsterdam, Netherlands, 2ICU Nursing
Staff Manager, VUmc, Amsterdam, Netherlands
INTRODUCTION. The continuous development of EBN/EBM and technical advancements evolves in high speed. Continuous training is therefore needed to maintain knowledge
and skills to ensure the performance of the best and safest possible (nursing) care. But there
are some drawbacks: Educational programs are time and money consuming and can conflict
with production targets, it can be difficult to determine the educational focus and educational institutes can be rigid. At VU University medical center (VUmc) ICU educational
programs are self driven and organized. The VUmc ICU is a 24 bed level 3 ward. 85 Fte/115
nurses and 14 Fte/18 ICU nursing students are deployed.
METHODS. Educational programs are determined by the ICU educational focus group
where doctors, nurses and nurse education managers are joined. This group defines the
necessity of educational goals. Various teams offer a variety of educational topics to all
nurses and are led by senior nurses or educators.
Educational program overview: • Hard skills: ALS training and teaching and testing of
technical skills which are led by a skills-assessor. Assessor sessions are performed at the
ward during shifts. Only the assessors (8) are not scheduled for patient care.
• Soft skills: simulation based training (CRM/TRM) at the ICU simulation center where non
technical skills are performed and assessed.
• E learning: modules that are selected or developed for direct benefit of the ICU nursing
staff.
Only 25 % of necessary educational training is offered outside of the ICU. Trainers and
trainees are scheduled on weekly or monthly basis. Trainees are scheduled mostly during the
peaceful part of shifts or after shift handoffs. The designated trainers are at least educated by
Train the trainer programs or external if needed. As part of the educational climate the
trainers are skilled and stimulated to be encouraging to their colleagues to cooperate in the
facilitated training programs.
RESULTS. Since 2011 the educational performance increased for all educational programs
although the invested time did not increase in the same rate. The impact of the educational
programs on regular ICU performance and logistics is minimal despite an average ICU
occupancy rate off 85 % with a 1:1,5 nurse to patient ratio. There is little disturbance in
attending educational sessions.

1

2011

145

41 session hrs

2012

166

44 session hrs

2013

176

57 session hrs

2012

15

24 session hrs

2013

31

48 session hrs

2011

257

96 session hrs

2012

321

96 session hrs

2013

447

96 session hrs

[ALS trained ICU nurses]

[CRM trained ICU nurses]

[Skill based assessments]
CONCLUSIONS. At the VUmc ICU educational programs are mostly self driven and
performed effectively. Increasing numbers of nurses are trained with almost no impact on
ward care processes and logistics. This format provides flexibility and speed concerning
optional choices, educational scheduling and educational capacity. Besides the mentioned
advantages and outcomes we notice positive side effects as increased attention for education
and quality, increased trainers and trainees motivation and the full use of nursing skills and
potential by offering extra challenges1.
REFERENCE(S). 1 Nursing education, TvZ (Nursing magazine), 2010.

EP 96 (65.3 %) [ODS 65 (67.7 %)], CPR 9 (6.1 %) [ODS 4 (44.4 %)], PTCA 42 (28.6 %)
[ODS 30 (71.4 %)].
Admission was decided in 117 (79.6 %) consultations (113 patients with 4 readmissions).
Twelve (10.6 %) died (ICU 7 Floor 5). Not admitted 30 (20.4 %), corresponding to 28
patients (2 rejected 2 times). Of these, 3 died during the initial assessment. The reasons for
not being admitted were: awaiting progress of the patient in 11 cases (36.7 %), the basal
pathology in eight (26.7 %), by applying anesthesia agreed protocol in four (13.3 %) and
transfer to another hospital in four (13.3 %). Only 2 of the 25 patients rejected (8 %) died
and 2 other were still hospitalized.
CONCLUSIONS. 31 % of the activity (procedures and ER patients) would not be computed
if there was no consultation form. The main reason for the consultation was to request
admission to the ICU, mainly from the emergency department and evening shift. 20 % were
not admitted, mainly awaiting evolution or dismissed by previous disease and died only 8 %.

1008
NOVEL REAL-TIME DATA TRANSMISSION SYSTEM FOR PRE-HOSPITAL
EMERGENCY CARE: EXPERIENCES OF HIROSHIMA-CITY EMERGENCY
MEDICAL SERVICES
S. Kusunoki1, T. Sadamori2, K. Une2, J. Itai1, K. Suzuki2, H. Giga2, T. Otani2, S. Yamaga2,
Y. Kida2, K. Ota2, S. Ohshimo2, Y. Iwasaki2, N. Hirohashi2, T. Yamanoue1, K. Tanigawa2
1

Hiroshima Prefectural Hospital, Critical Care Medical Center, Hiroshima, Japan,
2
Hiroshima University Hospital, Department of Emergency and Critical Care Medicine,
Hiroshima, Japan
INTRODUCTION. Real-time communication between emergency medical service personnel in pre-hospital settings and hospital medical directors is essential to guarantee the
quality of emergency care. Since most is done using voice communication, we developed a
system for data transmission including visual images from the pre-hospital emergency scene
to the designated hospital in real time.
OBJECTIVES. To assess the usefulness of our real-time data transmission system for
improvement of pre-hospital emergency care.
METHODS. In March 2011, all ambulances of the Hiroshima City Fire Department were
equipped with a system that transmits visual images and patient vital data using stationary
and portable video cameras, a bio-monitor, a video-laryngoscope, and a specially designed
transmission device (RVT-SD200, SONY). With it, data are transmitted in real time to
medical directors at critical care centers in Hiroshima city using 3G mobile phone networks
and the Internet (Figure 1), allowing them to advise paramedics for performing evaluations
and procedures while supervising live video images of the patient (Figure 2A). Pharyngolaryngeal images obtained with a video-laryngoscope (PENTAX-AWS, HOYA) (Figure 2B) are also transmitted for assisting tracheal intubation on the scene (Figure 2C, D). To
assess the usefulness of the system, a questionnaire was sent to all affiliated paramedics and
medical directors.
RESULTS. From March 2011 through March 2012, images and vital data for 1153 cases
were transmitted. Severity was classified as mortal in 15 %, very severe in 21 %, severe in
26 %, moderately severe in 32 %, and mild in 6 %. Trauma accounted for 36 %, followed
by cardiovascular diseases, acute intoxication, and cerebrovascular diseases in 22, 9, and
8 %, respectively. The questionnaire return rates for the medical directors and paramedics
were 85 % and 100 %, respectively. For 924 cases with valid responses from both, 90 %
and 78 % of all cases, 90 % and 77 % of those regarding impaired consciousness, and
91 %and 78 %, respectively, of those regarding trauma answered that this system is quite
useful, indicating statistically significant differences (P \ 0.0001, Chi square test).
CONCLUSIONS. Our novel system provides real-time transmission of visual information
from the pre-hospital scene to designated hospital. Medical directors evaluated the usefulness of this system more highly than paramedics in a questionnaire survey, likely because
they could quickly and accurately recognize the condition of patients by viewing transmitted
images. Accumulation of clinical evidence is needed to determine whether this real-time
data transmission system can improve patient outcome.
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MONITORING OF CONSULTATIONS TO THE INTENSIVE CARE UNIT:
EVALUATION OF 3 MONTHS
C. Martı́n Dal Gesso1, J.A. Silva Obregón1, S. Saboya Sánchez2, M.A. Romera Ortega2,
J.E. Romo Gonzales1, J.M. Borrallo Pérez1
1

Hospital Universitario de Guadalajara, Guadalajara, Spain, 2Hospital Universitario Puerta
de Hierro - Majadahonda, Madrid, Spain
OBJECTIVES. Evaluate the daily work done in the Intensive Care Unit (ICU) by analyzing
consultations received, collected using a consultation form (CF) designed for that purpose.
METHODS. All consultations in the last quarter of 2013 were analyzed. The reason for the
CF and the shift (morning (MS) or on-duty (ODS)) were reviewed. We considered:
A) Scheduled surgery admission (SA)
B) Procedure (PRO) [central venous catheter (CVC), other PRO];
C) Unscheduled admission (UA) [to evaluate a patient (EP), cardiopulmonary arrest (CPA)
or primary angioplasty (PPCI)].
In this case, the source of consultation [emergency room (ER), hospitalization (H), postanesthesia care unit (PACU)], the final decision (patient admitted or not), patient outcome
at January 14 and reason to reject the admission were also reviewed.
RESULTS. A total of 205 consultations (2.23 calls per day) were received for a total of 195
patients.
A) SA 24 (11.7 %), 17 in MS (70.8 %) and 7 in ODS (all in the afternoon).
B) PRO 34 (16.6 %), 28 in MS (82.4 %) and 6 ODS (all in the afternoon). For CVC 33
(97 %) [ODS 6 (18.2 %)].
C) EP 147 (71.7 %), 48 in the MS (32.6 %) and 99 ODS (evening 67 [45.6 %], night 32
[21.8 %]). Eighty-five (57.8 %) came from ER, 45 (30.6 %) H and 17 (11.6 %) PACU. For

[Figure 1]
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included the assessment and treatment plan, the outcome and the subjective opinion of the
consultant intensivist as to the correctness of the referral and the adequacy of the level of
health care.
RESULTS. Thirty-one cases were documented, age average 73,77 years, males 54,83 %.
Distribution based on the admitting ward: Cardiology 6 patients (19,35 %), Internal Medicine 11 (35,48 %), Surgery 5 (16,12 %), Orthopedics 9 (29,03 %). Most frequent reason for
assessment was acute respiratory insufficiency (19 cases, 61,29 %), 11 of which were
hypercapnic and 8 hypoxemic. Five cases of circulatory shock (16,12 %), 3 cases of acute
renal insufficiency (9,67 %), 1 comatose patient and 3 referrals for the assessment of the
clinical condition of the patients were also examined. Following the intensivist consultation
and the interventions proposed, the level of care (ward) was deemed adequate in 21 cases
(67,74 %); 10 cases were judged in need for transfer to another department (32,25 %). Of
those, 6 patients were admitted in ICU, 3 were transferred to another ward and one was
transferred to a tertiary hospital. Intensivist consultation was regarded as justified in 27 cases
(87,09 %). Non-invasive ventilation adjusted by the intensivist was applied in 15 patients
(48,38 %), all successfully managed outside the ICU.
CONCLUSIONS. The outreach services are part of hospital functions in many countries.
Despite initial enthusiasm, published papers have so far failed to demonstrate statistically
significant benefit considering mobidity, mortality, ICU admission reduction and lowering
of health care costs. However, to our experience, the ICU outreach service in our hospital is
beneficial for a substantial number of patients, where the intensivist intervention was successful in averting ICU admission, while other patients were helped from referral to another
department, more appropriate for the management of their clinical situation. Additionally,
sharing critical care expertise with our colleagues at the wards, contributes to achieving an
integrated and comprehensive management of the clinical problems.
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THE EMERGENCY ROOM AT THE CENTER OF THE EMERGENCY CHAIN
INSIDE THE HOSPITAL
[Figure 2]
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A SIMPLIFIED SCREENING ALGORITHM TO MONITOR COMPLIANCE WITH
LUNG PROTECTIVE VENTILATION IN ARDS
G. McCreath1,2, A. Amaral1
1

Sunnybrook Health Sciences Centre, Critical Care, Toronto, Canada, 2University of
Aberdeen, Aberdeen, United Kingdom
INTRODUCTION. The acute respiratory distress syndrome (ARDS) is one of the most
common ICU conditions, affecting 26 % of mechanically ventilated patients and has a
mortality of 38.5 %(1). Lung protective ventilation (LPV), including tidal volumes (Vt) of
6 ml/kg, is the standard of care(2), however only 6 % of patients receive it(3). To properly
monitor compliance with LPV, ICUs require a validated, reliable tool.
OBJECTIVES. The primary objective of this study was to assess the validity of a simplified screening algorithm (SSA) for ARDS. The secondary objective was to demonstrate
whether a single Vt measurement during the day could reliably identify compliance with
LPV, compared with the average Vt.
METHODS. We abstracted data from 87 consecutive patients. We retrospectively and
blinded applied the ARDS Berlin definition(4) to each admission within the first 7 days of
ICU stay. Separately, we prospectively collected data 3 times a week on the SSA, which
included a PaO2/FiO2 \ 300 and a FiO2 C 0.5, and on the Vt at 8 am. We compared
diagnostic accuracy of the SSA to the Berlin definition and we calculated compliance with
LPV for the Berlin definition using the 24-hour average Vt and for the SSA using the 8 am
Vt.
RESULTS. 44 % of patients had ARDS by the Berlin definition and 41 % using the SSA.
82 % had at least 1 risk factor for ARDS and 74 % had chest imaging that would fulfill
criteria for ARDS. The SSA had a sensitivity of 81 % (66-97 %), a specificity of 88 % (8096 %), a PPV of 71 % (54-88 %), and an NPV of 93 % (87-99 %). There was no difference
in compliance with LPV using the gold standard and the average Vt over 24 h versus the
SSA using the 8 am Vt (20.3 % [25/123 days] vs 22.6 % [7/31 days], p = 0.806).
CONCLUSION. The SSA has good accuracy and compliance with LPV is comparable
between SSA and the gold standard. These results suggest that the SSA can be used to
monitor performance with LPV in this single centre study.
REFERENCES. 1. Rubenfeld GD et al. Incidence and outcomes of acute lung injury. The
New England Journal of Medicine 2005;353:1685-1693. 2. The Acute Respiratory Distress
Syndrome N. Ventilation with lower tidal volumes as compared with traditional tidal volumes for acute lung injury and the acute respiratory distress syndrome. The New England
Journal of Medicine 2000;342:1301-1308. 3. Treggiari MM et al. Effect of intensive care
unit organizational model and structure on outcomes in patients with acute lung injury.
American Journal of Respiratory and Critical Care Medicine 2007;176:685-690. 4. Ferguson ND et al. The berlin definition of ards: An expanded rationale, justification, and
supplementary material. Intensive Care Med 2012;38:1573-1582.
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ICU OUTREACH SERVICES IN A PROVINCIAL HOSPITAL IN NORTHERN
GREECE
I. Chouris1, M. Stougianni1, M. Georgiou1, V. Radu1, D. Lagonidis1
1

General Hospital Giannitsa, ICU, Giannitsa, Greece
INTRODUCTION. The ICU outreach services goals include: early recognition and timely
intervention for patients with deteriorating clinical condition in order to start appropriate
treatment, reduce morbidity, mortality, and to avert ICU admissions. Secondary goals are:
participating in the therapeutic plan of the patient who will benefit from intensivist consultation and competence, and lowering the costs.
OBJECTIVES. We present the outreach service experience in a provincial hospital in
northern Greece.
METHODS. Prospective documentation of all cases that required ICU outreach services
from 29/09/2012 and for three subsequent months. The parameters documented were:
demographics, primary and secondary reason for admission, reason for assessment, vitals,
selected biochemistry and hematology tests, arterial blood gases. Documentation also

A.O. Gomes1, L. Proença1, C. Carvalho1, I. Aragão1, R. Antunes1
1
Unidade de Cuidados Intensivos Polivalente, Hospital de Santo António - Centro
Hospitalar do Porto, Porto, Portugal
INTRODUCTION. The Emergency Room (ER) is the mainstay for critically ill patients in
the Accidents and Emergency Department (A&E); if its resources are exceeded there will be
risks for patient safety. This highlights the need for an adequate triage system and a
structured interaction between all the elements of the emergency chain.
OBJECTIVES. To characterize ER admissions and outcomes in a non-professionalized
emergency department where the ER, with 2 beds capacity, is under full responsibility of the
intensive care unit. Independent risk factors associated with longer length of stay in ER are
also described.
METHODS. Retrospective cohort of all admission into the ER over one year period (2013)
at a university, tertiary care 600-bed hospital, with 130.000/year A&E admissions. Functionally dependent on the intensive care unit, the ER is organized and assigned daily to the
specific task of treating critically ill patients.
RESULTS. Over the study period, 1578 patients (median of 4 admissions/day) were attended
at the ER with a mean age of 68 ± 17 years of which 58 % were male; 42 % were observed
during the night shift (8 pm-8am). Median time of permanence in the ER was 1.40 h (IQR
0.55-2.50 h). Of all admission: 39 % came from A&E, 50 % from outside the hospital (19 %
with no referral, 17 % with an out-of-hospital medical emergency team and 15 % from other
hospital). Main causes of admission were hemodynamic instability (33 %), respiratory
failure (24 %) and altered mental status (25 %); cardiac arrest at admission occurred in 8 %,
and 7 % did not meet any criteria for admission at ER. The most prevalent diagnosis were
sepsis/septic shock (21 %), gastrointestinal bleeding (13 %), acute pulmonary oedema
(APO) (9 %) and stroke (9 %). After ER attendance, 35 % returned to A&E, 24 % were
admitted to intermediate care unit and 16 % were admitted to intensive care unit. Regarding
life support: 25 % needed invasive mechanical ventilation, 14 % non-invasive ventilation
and 12 % hemodynamic support; 8 % died. Independent factors associated with higher
length of ER stay (C 1.40 h) were APO (adjusted OR = 3.092), hemorrhagic shock
(adjusted OR = 2.220), sepsis/septic shock (adjusted OR = 2.024), trauma (adjusted
OR = 1.654), hemodynamic support (adjusted OR = 2.763), invasive (adjusted
OR = 1.484) and non-invasive ventilation (adjusted OR = 6.147) and admission to intermediate (adjusted OR = 4.656) or intensive (adjusted OR = 4.005) care units. Cardiac arrest
(adjusted OR = 0.533) was independently associated with a shorter length of stay.
CONCLUSIONS. In our model, A&E represents the most important element in the
emergency chain. The need for organ support was associated with greater length of stay at
ER and so were admission to acute specialized units. This should be taken into account
when planning appropriate allocation of health resources.
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RISK FACTORS FOR MORTALITY IN ELDERLY PATIENTS ([ 75 YEARS OLD)
WITH INVASIVE ASPERGILLOSIS
D.K. Matthaiou1, G. Dimopoulos1, T. Christodoulopoulou1, D. Vogelaers2,
S. Blot2, and the AspICU Investigators
1

Attikon University Hospital, Critical Care, Athens, Greece, 2Ghent University Hospital,
General Internal Medicine and Infectious Diseases, Ghent, Belgium
INTRODUCTION. Mortality in critically ill patients with aspergillosis is very high.
However, data regarding risk factors for mortality in patients with invasive aspergillosis
older than 75 years old are scarce.
OBJECTIVES. We sought to examine risk factors for mortality in critically ill patients
older than 75 years old with invasive aspergillosis.
METHODS. We analysed relevant data from the AspICU study, which is a multicenter
web-based surveillance study of Aspergillus in Intensive Care Units (ICUs). More than 200
variables were collected including demographics, clinical characteristics, laboratory and
imaging data, antifungal therapy, and mortality 12 weeks after the first positive culture.
RESULTS. Forty-eight out of 271 patients with invasive aspergillosis were included in the
analysis. Thirty-four of them (70.8 %) died. Risk factors related to mortality were higher
SOFA score (10.3 ± 4.9 vs 5.2 ± 3.2) (p = 0.001), time from ICU admission to the end of
observation (91 ± 11.7 vs 21.3 ± 15.4 days) (p \ 0.001), time from first positive culture to
the end of observation (82.6 ± 1 vs 13.5 ± 12.9 days)(p \ 0.001), fever refractory to at
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least 3 days of appropriate antibiotic therapy [9/34 (26.5 %) vs 0/14 (0 %)](p = 0.04), and
worsening respiratory insufficiency in spite of appropriate antibiotics and ventilation support
[23/34 (67.6 %) vs 3/14 (21.4 %)](p = 0.003).
The shorter time observed from ICU admission and from first positive culture to the end of
observation in patients who died indicates the grave clinical course of those patients. No
difference was found regarding the delay in antifungal therapy from first positive culture. No
independent risk factors for mortality were found after binary logistic regression analysis.
The mean and median times for survival after the first culture were 34.4 (24.7 to 44) and 16
(0 to 35.2) days, respectively. A Kaplan–Meier curve regarding the survival of elderly
patients with invasive aspergillosis is shown in the Figure.

[Kaplan–Meier curve]
CONCLUSIONS. Invasive aspergillosis in elderly critically ill patients is related with high
mortality. Patients who are more severely ill on admission have worse prognosis. Timing of
antifungal therapy seems to have no impact on the prognosis of those patients, as the disease
has a devastating impact on their clinical course. Increased vigilance and clinical suspicion
is required on behalf of the attending physicians.
REFERENCE(S). 1. Garbino J et al. Survey of aspergillosis in non-neutropenic patients in
Swiss teaching hospitals. Clin Microbiol Infect. 2011;17:1366-71. 2. Cornillet A et al.
Comparison of epidemiological, clinical, and biological features of invasive aspergillosis in
neutropenic and nonneutropenic patients: a 6-year survey. Clin Infect Dis. 2006;43:577-84.
3. Meersseman W et al. Invasive aspergillosis in critically ill patients without malignancy.
Am J Respir Crit Care Med. 2004;170:621-5.
GRANT ACKNOWLEDGMENT. The study was supported by a grant from Pfizer.
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INCREASED CU/ZNSOD PLASMA LEVELS IN NON-SURVIVORS SEPTIC
PATIENTS VS SURVIVORS DURING SEPSIS
M. Karapetsa1, V. Tsolaki1, I. Tsilioni1, E. Zakynthinos1
1

University Hospital of Larissa, ICU, Larissa, Greece
INTRODUCTION. Cu/ZnSOD is one of three superoxide-dismutase enzyme (SOD) isoforms (MnSOD, Cu/ZnSOD, ecSOD) and is located in cytoplasm of mammalian cells. Its
role is to scavenge superoxide thus protects cells from oxidative stress. Oxidative alterations
in ICU patients have been and remain a matter of ongoing investigation1.
OBJECTIVE. The purpose of this study was to estimate changes of oxidant-antioxidant
profile in septic ICU patients during sepsis evolution.
METHODS. ICU septic shock patients were included. Besides other oxidative and antioxidant markers that were assessed, levels of Cu/ZnSOD and of 8-isoprostane (8-isoPGF2a), a biomarker of lipid peroxidation, were determined in plasma. Serial measurements
for both biomarkers were performed.
RESULTS. 17 septic shock patients participated in the study. They were divided in two
groups, survivors (n = 7) and non-survivors (n = 10). Mean APACHE II score (without
CNS estimation) was 11.5 ± 5.4 for the survivors and 19.9 ± 4.97 for the non-survivors
group p = 0.005, mean SOFA score was 8.7 ± 1.7 and 9.80 ± 3.0 p = ns, CRP was
20.3 ± 3.1 and 27.6 ± 18.5 p = ns, respectively. Cu/ZnSOD levels differed significantly
among survivors and non-survivors during the course of the septic insult (p = 0.0057,
p significant \ 0.05). In fact, these were higher in non-survivors in all timepoints while
levels of 8-isoprostane did not present significant difference among the two groups. No
significant correlations were found between levels of Cu/ZnSOD, APACHE II score, SOFA
score, CRP measurements for each separate group and for the total amount of patients at
study entry. Levels of 8-isoprostane did not correlate either.
CONCLUSION. Levels of Cu/ZnSOD in plasma maybe an independent factor associated
with prognosis in septic shock patients. Since Cu/ZnSOD is passively excreted in plasma
from the cells, the higher levels in the non-survivors probably reflect the greater amount of
endothelial injury and tissue dysfunction in this group of patients rather than indicate an
increased antioxidant activity of the enzyme in plasma.
REFERENCE(S). 1. Grune T, Berger MM. Markers of oxidative stress in ICU clinical
settings: present and future. Curr Opin Clin Nutr Metab Care. 2007;10(6):712-7.
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PROGNOSTIC IMPACT OF MICRONUTRIMENTS SERUM LEVEL AT THE
EARLY PHASE OF SEPTIC SHOCK
A. Behouche1, J. Arnaud2, V. Ducros2, C. Ara-Somohano1,2, P. Faure2, C. Schwebel2,
J.-F. Timsit1,2
1

INSERM U823, Grenoble, France, 2Grenoble University Hospital, Grenoble, France
INTRODUCTION. Several studies have shown that micro-nutriments are involved in
sepsis, playing a crucial role on bacterial virulence and host-microbe interactions.

OBJECTIVES. Our prospective, monocenter, observational study was designed to assess
micro-nutriments evolution during the early phase of septic shock.
METHODS. From 03/2010 to 09/2012, 62 consecutive patients admitted in ICU for
severe sepsis or septic shock were included. Demographic and various clinical and biological data were recorded including age, sex, origin of sepsis, estimated infection start
time, SAPS II comorbidities, organ dysfunctions and outcome. Kinetics (time course) of
plasma copper, zinc and selenium were assessed at admission, 3, 6, 12 and 24 h postadmission. Ions ratios were also calculated to increase sensibility. 36 patients survived and
were discharged with 7 days and were considered of good outcome. 26 patients died or
were still in the ICU after 7 days and were considered of poor outcome. ANOVA for
repeated measurements were used to assess relationship between micronutriments and
outcome.
RESULTS. Cu and Zn increased significantly with time but was not different between
groups (p = 0.65 and p = 0.50 respectively). A low selenium serum level was significantly
associated with prognosis (p = 0.0041) without time effect between H0 and H24.
(Good outcome | Poor outcome | p-val)
Se (lmol/L) :
H0 : 0,52 [0,40 - 0,66] | 0,39 [0,29 - 0,47] | 0,003
H3 : 0,51 [0,39 - 0,60] | 0,41 [0,28 - 0,48] | 0,007
H6 : 0,52 [0,41 - 0,62] | 0,43 [0,29 - 0,49] | 0,007
H12 : 0,52 [0,39 - 0,63] | 0,41 [0,33 - 0,48] | 0,005
H24 : 0,51 [0,43 - 0,59] | 0,44 [0,36 - 0,51] | 0,012
Zn (lmol/L) :
H0 : 2,9 [2,4 - 5,1] | 3,5 [2,4 - 5,2] | 0,711
H3 : 3,0 [2,6 - 5,3] | 4,0 [3,0 - 6,0] | 0,149
H6 : 3,6 [2,5 - 5,0] | 3,8 [2,7 - 5,7] | 0,458
H12 : 4,1 [2,8 - 5,8] | 4,7 [3,4 - 6,3] | 0,248
H24 : 4,6 [3,4 - 6,2] | 4,9 [3,3 - 6,0] | 0,808
Cu (lmol/L) :
H0 : 13,3 [10,6 - 15,8] | 12,3 [10,6 - 15,0] | 0,568
H3 : 13,1 [11,7 - 16,4] | 13,3 [9,9 - 16,7] | 0,797
H6 : 13,5 [12,2 - 15,9] | 12,6 [10,2 - 16,8] | 0,535
H12 : 14,5 [11,7 - 16,3] | 12,9 [10,7 - 18,0] | 0,392
H24 : 14,8 [12,2 - 17,1] | 14,2 [11,5 - 16,4] | 0,404
CONCLUSIONS. Our results suggest that early micronutrients assessments could help
physicians to screen patients admitted in ICU for septic shock and identify high-risk profiles.
A low selenium level is associated with a poor prognosis.
GRANT ACKNOWLEDGMENT. University hospital of Grenoble n IDRCB/EudraCT = 2009-A00822-55
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RETROSPECTIVE STUDY OF PATIENTS ADMITTED WITH SUBMANDIBULAR
SPACE INFECTIONS TO THE INTENSIVE CARE UNIT
K. Sundararajan1, J. Gopaldas2, H. Somehsa3, D. Shaw4
1

Discipline of Acute Care Medicine, University of Adelaide, Royal Adelaide Hospital,
Intensive Care Unit, Adelaide, Australia, 2University of Adelaide, Royal Adelaide Hospital,
Intensive Care Unit, Adelaide, Australia, 3University of Adelaide, Royal Adelaide Hospital,
Adelaide, Australia, 4University of Adelaide, Royal Adelaide Hospital, Department of
Infectious Diseases, Adelaide, Australia
OBJECTIVES. To review the predisposing factors, clinical characteristics, and complications in patients admitted with a submandibular space infection requiring intensive care
unit (ICU) admission.
METHODS. Retrospective review of patient records, within a tertiary level ICU over a
five year period between 2008-2013. Patients with a diagnosis of submandibular
space space infection at time of admission to the ICU, identified from an ICU specific
dataset.
RESULTS. 256 (45 %) of 572 patients who sought medical attention at the Royal
Adelaide Hospital were admitted to the ICU with a submandibular space infection. Diabetes and Psychiatric illness were the two independent predisposing factors accounting for
11.5 % and 12 % of these admissions. The infections were odontogenic in origin for 218
(85 %) and non-odontogenic for 38 (15 %) patients. There were no significant differences
in patient characteristics between the two groups. Extended dental clearance was a major
complication of odontogenic infections. The inciting pathogens were polymicrobial in
58 % of cases and in 29 % of cases no pathogen was isolated. Non-odontogenic infections
were associated with a higher risk of developing mediastinitis (3 % vs 2 %, p = 0.02) and
a longer hospital stay (5.9 days vs 3.6 days, p = 0.0003) compared to odontogenic
infections. Both groups had a similar ICU length of stay (1.5 days vs 1.6 days, p = 0.123)
and infection related ventilator associated complications (p 0.52). The mortality was
higher in patients with odontogenic infections compared to non- odontogenic infections
(p 0.023)
CONCLUSIONS. Infection related complications occur not infrequently and are more
likely to be related to odontogenic infections. Routine admission to the ICU has serious
implications for the health care sector particularly in terms of costs associated with managing a critically ill patient. Early diagnosis and treatment of odontogenic infections could
alter the mortality and morbidity in this patient population.
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DETERMINANTS OF OUTCOME IN BURN ICU PATIENTS WITH SEPTIC
SHOCK
A. Lavrentieva1, V. Karali1, M. Konoglou1, C. Nakou1, P. Koukiasa1, G. Vasiliadou1,
M. Bitzani1
1
Papanikolaou Hospital, ICU, Thessaloniki, Greece
INTRODUCTION. Sepsis is common in the burn patient and can markedly increase
morbidity and mortality. Prompt diagnosis of infection and effective therapy can result in
successful outcomes.
OBJECTIVES. To describe the incidence and outcome of septic shock and to explore the
determinants of effective treatment of septic shock in burn patients.
METHODS. This was a retrospective single center study. Data of 370 adult burn
patients admitted to a 4 -bed Burn Intensive Care Units from 2006 to 2013 were
analyzed. We examined the impact of initial empiric antimicrobial therapeutic variables
and low- dose hydrocortizone use on the mortality of patients with severe burn injury
and septic shock.
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Whole
population
(n = 185)
Surv vs
NoSurv

p

Age

62.6 vs 70.3
(60.0-65.2)
(65.8-74.7)

APACHE II

18.8 vs 23.26
(17.8-19.8)
(23.9-28.6)

Basal PCT

16.9 vs 8 (534)(3-34)

Table 1

RESULTS. Septic shock was diagnosed in 59 out of 370 patients (15.9 %). Mortality rate of
patients with septic shock was 47 %. Median time from the onset of hypotension to antimicrobial therapy was 7.5 h, interquartile range1.7-13.3 h. Low-dose hydrocortisone
therapy had been received by 42 % of patients. Inappropriate initial empiric antimicrobial
therapy was administered in 47 % of non survivors compared to 32 % of survivors,
p = 0.013. Non survivors were more likely to have longer delays to receiving antimicrobial
therapy compared to survivors [median 6.0 h (interquartile range, 2.3-15.3 h) vs. median
4.3 h, (interquartile range,1.5-9.8 h), p \ 0.01], higher rate of inappropriate antibiotic
treatment (62 %, vs. 32 %, p \ 0,02), lower rate of combination of antibiotics (60 % vs.
82 %, p = 0,05), higher incidence of low doze hydrocortisone treatment (53 %, vs. 32 %,
p \ 0,01).
CONCLUSIONS. Septic shock is common in burn patients and is associated with high
mortality rate. Survival was lower for septic shock associated with delayed initial empiric
antimicrobial therapy, with use of antibiotic monotherapy and with inappropriate initial
antibiotic treatment. Use of low-dose hydrocortisone did not improve survival in burn
patients with septic shock.

PCT

60.48 vs
13.92
(29.669.5) (80.057.1)
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A MULTICENTER STUDY OF SEPTIC SHOCK DUE TO CANDIDEMIA:
OUTCOMES AND PREDICTORS OF MORTALITY
L. Lagunes1, J. Garnacho-Montero2, M. Antonelli3, J. Rello1, M. Tumbarello3, M. Bassetti4,
and other investigators on behalf of the Study Group for Infections in Critically Ill Patients
(ESGCIP)
Vall d́Hebron University Hospital, Critical Care Department, Barcelona, Spain, 2Virgen del
Rocı́o University Hospital, Sevilla, Spain, 3Università Cattolica del Sacro Cuore, Rome,
Italy, 4Santa Maria Misericordia University Hospital, Udine, Italy
BACKGROUND. Candida is responsible for severe infections, especially in critically ill
patients. Septic shock is a major cause of death in ICUs, showing hospital mortality between
30 % and 50 % (1) In this setting, septic shock attributable to Candida is burdened by high
mortality rates(2).
OBJECTIVE. A multicentric study was performed to investigate the determinants of the
outcome in critically ill patients with septic shock due to candidemia.
METHODS. A retrospective cohort involving five teaching hospitals in Italy and Spain
included patients with septic shock attributed to Candida over a three-year period. Patient
characteristics, infection-related variables, and therapy-related features were reviewed.
Multiple logistic regression analysis was performed to identify the risk factors significantly
associated with 30-day mortality.
RESULTS. A total of 216 patients were included in the study. Of these, 163 (75 %) were
admitted to the intensive care unit. Mean age was 63.4 ± 18.5, 58.3 % were males. Overall
thirty-day mortality was 54 %. Significantly higher APACHE II scores, number of organ
dysfunction, and inadequate antifungal therapy were detected in non-survivors compared to
survivors. C. albicans (CA) represented the most common species and was isolated in 131
(61 %) patients. Among non-albicans (NAC), C. parapsilosis was the most frequently
species isolated (16 %), followed by C. glabrata (12 %), C. tropicalis (10 %), and others
(1 %). No significant differences in mortality were detected between CA and NAC or
among Candida species. Central vascular-catheter (CVC) associated candidemia was the
most common source when founded (40 %). In this group, significantly higher mortality was
registered for patients without CVC removal compared to patients undergoing CVC removal
(26/64, 41 % vs. 14/19, 74 % respectively, P = 0.006). No differences in survivors versus
non-survivors were found regarding the time from positive blood culture to adequate
antifungal therapy start. Multivariate logistic regression identified inadequate source control,
inadequate antifungal therapy, and increments in 1-point APACHE II as independent
variables associated with greater 30-day mortality.
CONCLUSIONS. High mortality rates were confirmed in patients with Candida-induced
septic shock. In this group, the administration of an inadequate antifungal therapy along
with adequate source control are key factors to improve clinical outcomes.
REFERENCES. 1. Vincent JL, Rello J et al JAMA 2009,302 (21): 2323-2329. 2. Bassetti
M, Taramasso L et al PloS one 2011,6 (9):e24198

clearance

Peritonitis
group
(n = 42)
Surv vs
NoSurv

p

0.009

63.57 vs 75.8
(58.53-68.6)
(71.6-80)

\0.001

19.36 vs 25.84
(18.2-20.5)
(23.1-28.6)

\0.001

\0.001

16.63 vs 27.3
(14.7-18.6)
(22.0-32.6)

\0.001

65.36 vs 67.96
(59.4-65.3)
(62.0-73.9)

0.093

0.23

7.4 vs 7 (2.0-20.1)
(2.0-19.7)

0.963

18 vs 8.6 (6.6-36.7)
(3.5-40.1)

0.277

\0.001

38.85 vs -105.26 (77.5-67.2) (191.7-34.3)

0.086

2.96 vs

58.03 (-13050.2) (20.169.2)

Non peritonitis p
group(n = 143)
Surv vs
NoSurv

0.004

[1.Differences between survivors and non-survivors]
Table 1 shows differences between survivors (SV) and non-survivors (NSV) in terms of age,
APACHE II and procalcitonin issues. Procalcitonin clearance was higher in survivors than in nonsurvivors in the whole population and in the non peritonitis group, but not in peritonitis group.
Table 2

1

Whole
population
(n = 185)

p

APACHE II

0.803 (0.7290.878)

Basal PCT

0.56 (0.4450.676)

PCT
0.686 (0.5630.809)

clearance

Non
peritonitis
group
(n = 143)

p

\0.001

0.770 (0.6740.867)

\0.001

0.806

0.556 (0.4160.696)

0.386

\0.001

0.694 (0.5040.885)

0.097

Peritonitis
group
(n = 42)

p

\0.001

0.903 (0.8080.999)

0.28

0.528 (0.3130.743)

0.697

(0.293-0.525)

0.004

[2. AUC for mortality]
Table 2 shows how the area under the curve (AUC) for PCT clearance resuts significative
for predicting mortality in the whole population and in the non peritonitis group, but not in
the peritonitis group. No differences in basal PCT was observed between survivors and non
survivors.
CONCLUSIONS. According to our data, procalcitonin clearance in the first 48 h could
have value to predict mortality in a general population of septic patients, but seems to fail in
a specific population of septic peritonitis patients.
REFERENCE(S). 1. Ruiz- Rodriguez JC, Caballero J, Ruiz- Sanmartin A, Ribas VJ, Perez
M, Bóveda JL, Rello J. Uselfullnes of procalcitonin clearance as a prognostic biomarker in
septic shock. A prospective pilot study. Med Intensiva. 2012; 36 (7): 475-480. 2. Viñas
Trullen X, Rodrı́guez lopez R, Porta Pi S, Salazar Terceros D, Macarulla Sanz R, Besora
Canal P, Álvarez Tellez F, Iglesias Castro C, Feliu Pala X. Prospective study of procalcitonin as a diagnostic marker of the severity of secondary peritonitis. Cir Esp 2009; 89 (1):
24-28. 3. Rau BM, Frigerio I, Buchler MW, Wegscheider K, Bassi C, Poulakkainen PA,
Beger HG, Schilling MK. Evaluation of procalcitonin for predicting septic multiorgan
failure and overall prognosis in secondary peritonitis. Arch Surg 2007; 142: 134-142.
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EPIDEMIOLOGY AND OUTCOME OF SEPSIS WITH STAPHYLOCOCCUS
AUREUS IN A NORWEGIAN COUNTY 1996-2011
J. Paulsen1,2, A. Mehl2,3, Å. Askim4,5, E. Solligård4,5, B.O. Åsvold6,7, J.K. Damås1,8
1
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PROGNOSTIC VALUE OF PROCALCITONIN CLEARANCE IN SEVERE
SECONDARY PERITONITIS
S. Rebollo1, R. Jiménez1, A. Ortı́n1, L. Garcia de Guadiana2, A. Ojados1, L. Tárraga1,
M.J. Del Amor3, L. Herrera1, S. Moreno1, A. Hernando2, R. Carbonell2, A. De Bejar2,
J. Pedregosa2, O.M. Téllez1, J.M. Castillo1
1

Hospital General Universitario Santa Lucı́a, Intensive Care Unit, Cartagena, Spain,
Hospital General Universitario Santa Lucı́a, Servicio de Análisis Clı́nicos, Cartagena,
Spain, 3Hospital General Universitario Santa Lucı́a, Laboratorio de Microbiologı́a,
Cartagena, Spain
INTRODUCTION. Procalcitonin (PCT) is a specific biomarker of bacterial infections and
has been related to severity of sepsis. In peritonitis there are some studies investigating the
usefullnes of procalcitonin as diagnostic tool and postoperative monitoring, but not studying
its prognostic value.
OBJECTIVES. To analyze PCT kinetics and its prognostic value in secondary peritonitis
as compared to septic patients from another source.
METHODS. Prospective, observational, cohort study was performed involving severe
sepsis/septic shock adult patients admitted to our ICU. Baseline PCT and PCT clearance in
the first 48 h, as well as their usefulness to predict mortality were studied attending to a
peritonitic or non peritonitic origin of sepsis.Statistical analysis was made using T-test,
Mann–Whitney, Chi Square as appropriate and ROC curves was obtained to study diagnostic usefulness of variables.
RESULTS. 185 patients were included in the study. No differences in baseline characteristics (age, sex, APACHE II) and ICU stay was observed between peritonitis and non
peritonitis group. Patients with peritonitis had a higher significative incidence of septic
shock (76.2 vs 57.1 %, p 0.019) but not significative differences in ICU mortality (25 vs
17.5 %).

2

Norwegian University of Science and Technology, Centre of Molecular Inflammation
Research, Trondheim, Norway, 2Levanger Hospital, Nord-Trøndelag Health Trust,
Department of Medicine, Levanger, Norway, 3Norwegian University of Science and
Technology, Institute of Cancer Research and Molecular Medicine, Trondheim, Norway,
4
Norwegian University of Science and Technology, Deparment of Circulation and Medical
Imaging, Trondheim, Norway, 5St Olav’s University Hospital, Clinic of Anaesthesia and
Intensive Care, Trondheim, Norway, 6Norwegian University of Science and Technology,
Department of Public Health and General Practice, Trondheim, Norway, 7St Olav’s
Hospital, Department of Endocrinology, Trondheim, Norway, 8St Olav’s University
Hospital, Department of Infectious Disease, Trondheim, Norway
INTRODUCTION. Staphylococcus aureus is one of the most common causes of sepsis and
related death, [1] and the incidence has not declined over the last decades [2]
OBJECTIVES. We carried out a prospective observational study of patients with sepsis
caused by Staphylococcus aureus in Nord Trøndelag county in Norway from 1996-2011 to
study the clinical characteristics and disease outcome in our patient population. The main
outcome was all-cause mortality after 30 and 90 days.
METHODS. Patients with positive blood cultures were registered prospectively by the
microbiology laboratory and clinical variables were registered from patients’ hospital
records. The severity of sepsis was assigned according to the 2001 International Sepsis
Definition Conference criteria. The association between mortality and predictive factors was
studied using logistic regression analysis.
RESULTS. 373 patients were included in the study, the median age was 74 years, 60.3 %
were male and 39.7 % female. A great proportion of the patients suffered from comorbid
illnesses, with a median Charlson Comorbidity Index value of 2. 41.8 % of the patients
acquired the infection in a health care associated setting, 29.2 % were hospital acquired and
29 % were community acquired. 111 patients (20.8 %) developed severe sepsis and 48
patients (12.9 %) septic shock. The all-cause mortality was 14.5 % at 7 days, 27.3 % at
30 days and 36.2 % at 90 days. The 30-day all cause mortality was 12.6 % for those with
sepsis without organ failure, 40.5 % for those with severe sepsis (Odds ratio (OR) 4.9, 95 %
confidence interval (CI) 2.7-8.9, p \ 0.001) and 62.5 % for those with septic shock
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(OR 11.6, 95 %CI 5.4-25.1, p \ 0.001). When comparing the first half of the study period
(1996-2003) with the second (2004-2011), we found no difference in 30 day mortality when
adjusting for age, sex and comorbid diseases (OR 0.99, 95 % CI 0.59-1.95, p = 0.97).
Independent predictors of mortality included severe sepsis and septic shock, Charlson
Comorbidity Index [ 1, and age [ 80.
CONCLUSIONS. Sepsis caused by Staphylococcus aureus is a severe disease that predominantly occurs in elderly people with comorbid disease. Staphylococcus aureus sepsis
still carries a high mortality in Norway, even among those with a relatively mild degree of
comorbid burden. An important finding in our study is that there has been no decrease in
mortality during the last 16 years, indicating that new measures for improvement of diagnostic and therapeutic management could be of value.
REFERENCES. 1. Laupland, K.B., et al., The changing epidemiology of Staphylococcus
aureus bloodstream infection: a multinational population-based surveillance study. Clin
Microbiol Infect, 2013. 19(5): p. 465-471. 2. Mejer, N., et al., Stable incidence and continued improvement in short term mortality of Staphylococcus aureus bacteraemia between
1995 and 2008. BMC Infect Dis, 2012. 12: p. 260.
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INFLUENCE OF SOURCE OF INFECTION IN SEPTIC PATIENTS: CLINICAL
OUTCOME AND MORTALITY
A. Estella1, M. Recuerda1, E. Moreno1, L. Pérez Bello Fontaiña1
1

Hospital of Jerez, Intensive Care Unit, Jerez de la Frontera, Spain
INTRODUCTION. The influence of different sources of infection on outcome of septic
patients have been scarcely studied. It is unclear if source of sepsis affects mortality.
Infections of respiratory or abdominal origin are a common cause of sepsis in critically ill
patients.
OBJECTIVES. The aims of the study were to compare the prognosis of septic patients
according source of infection: abdominal or respiratory and to analyze the influence of this
factor can have on mortality.
METHODS. Septic patients admitted in ICU during a time of study of 5 years were
registered. Age, ICU length of stay, source of infection, blood lactate concentration,
APACHE II score and mortality were collected. Patients were classified according the
source of infection, abdominal or respiratory origin.
RESULTS. 359 consecutive septic patients admitted to the ICU were analyzed, 218 male
and 141 female, mean APACHE II score was 20,6 ± 6,6 points. 121 patients, 33,7 %, with
pulmonary sepsis and 238 patients, 66,3 %, with abdominal sepsis. Table shows clinical
characteristics of the comparison between groups.
Source of sepsis

Pulmonary n:121

Abdominal n:238

Age

59,4 ± 16,5

66,87 ± 14,2

Apache II at admission

20,6 ± 6,6

22,64 ± 7,5

ICU lenght of stay

12,6 ± 10,8

9,05 ± 10

Lactate mMol/l

3,9 ± 3,7

3,4 ± 3,2

[Comparison table according source of infection]
Mortality was 52,9 % in pulmonary sepsis and 36,1 % in abdominal sepsis.
CONCLUSIONS. The retrospective design and knowledge of influence of several factors in
sepsis mortality that have not been included in our study may result in limited data for
analysis, we conclude:
- Differences in patient profiles were observed according the site of infection.
- Mortality was higher in the group of septic patients with pulmonary infection compared
with abdominal origin.
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THE VALUE OF PROADRENOMEDULLIN IN CRITICALLY ILL PATIENTS
WITH SEVERE COMMUNITY-ACQUIRED PNEUMONIA: AN EARLY MARKER
OF RESPONSE?
J.M. Pereira1,2, A. Azevedo3,4, J.A. Paiva1,2
Centro Hospitalar S. João, Intensive Care Department, Porto, Portugal, 2University of Porto
Medical School, Porto, Portugal, 3Centro Hospitalar de S. João, Hospital Epidemiology
Centre, Porto, Portugal, 4Institute of Public Health, University of Porto, Department of
Clinical Epidemiology, Predictive Medicine and Public Health, University of Porto Medical
School, Porto, Portugal
INTRODUCTION. Midregional proadrenomedullin (proADM) is a novel biomarker with
potential prognostic utility in patients with pneumonia.
OBJECTIVES. The goal of this study was to evaluate the value of proADM levels at ICU
admission for further severity stratification and outcome prediction, and its kinetics as an
early predictor of response in severe community-acquired pneumonia (SCAP).
METHODS. Prospective cohort study of 19 patients with SCAP admitted to the Intensive
Care Department of a University Hospital in Portugal within 12 h after the first antibiotic
dose. Besides demographic data, general and pneumonia specific severity scores were
calculated. ProADM was measured at ICU admission and 48 h later.
RESULTS. Median proADM on ICU admission was 3.58 nmol/l (interquartile range
(IQR): 2.83-10; normal \ 0.52 nmol/l). No significant association was found between
proADM serum levels at admission and severity assessed by SAPS II (Spearman’s
correlation = 0.24, p = 0.31) or SOFA score (median proADM: 3.45 for SOFA \ 10
and 3.90 for SOFA310, p = 0.74). No significant differences in proADM serum levels
were observed across different classes of pneumonia specific severity scores such as PSI,
CURB-65 and PIRO-CAP. Three patients died in the ICU, 5 in the hospital and 6
within 1 year. No significant difference in median proADM serum levels was found
between survivors and non-survivors regarding ICU, hospital and 1-year mortality. ROC
curve analysis showed that proADM serum levels at ICU admission were a bad predictor of hospital (aROC 0.53; 95 % CI 0.26-0.79) and 1-year mortality (aROC 0.51;
95 % CI 0.25-0.78). After 48 h of antibiotic therapy, proADM decreased in all but 5
patients (median -20 %; IQR -56 % to +0.1 %). ProADM kinetics measured by the
percent change from baseline was a good predictor of clinical response (aROC 0.80;
95 %CI 0.47-1.00). The best discrimination was achieved by classifying patients
according to proADM decreasing (1 patient died out of 13) or not (4 out of 5 died)
within 48 h. No decrease in proADM serum levels significantly increased the chances of
dying independently of general severity (SAPSII-adjusted OR 174; 95 %CI 2-15422;
p = 0.024).

1

CONCLUSIONS. In SCAP, proADM levels on ICU admission showed no association with
severity scores. No association with both short- and long-term outcome was observed.
However, its kinetics in the first 48 h after ICU admission was a good predictor of response
in this cohort of patients.
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IMPACT OF STATINS IN OUTCOMES OF SEPTIC PATIENTS: A SYSTEMATIC
REVIEW
A. Tralhão1, V.C. Souza-Dantas2,3, J. Salluh4,5, P. Póvoa6,7
1
Hospital de Santa Cruz, Centro Hospitalar de Lisboa Ocidental, Cardiology, Lisbon,
Portugal, 2Universidade Federal do Rio de Janeiro (UFRJ), Intensive Care Unit, Rio de
Janeiro, Brazil, 3Instituto Estadual do Cérebro, Intensive Care Unit, Rio de Janeiro, Brazil,
4
D’OR Institute for Research and Education, Rio de Janeiro, Brazil, 5Instituto Nacional de
Câncer, Postgraduate Program, Rio de Janeiro, Brazil, 6Hospital de São Francisco Xavier,
Centro Hospitalar de Lisboa Ocidental, Polyvalent Intensive Care Unit, Lisbon, Portugal,
7
Faculty of Medical Sciences, New University of Lisbon, CEDOC, Lisbon, Portugal
INTRODUCTION. The pleiotropic effects of statins have prompted considerable research
in fields other than cardiovascular disease.
OBJECTIVES. We reviewed the literature aiming to summarize and critically evaluate the
current evidence about the potential use of statins in sepsis.
METHODS. We searched Pubmed, SciELO and Cochrane electronic databases from
inception through November 2013 for randomized clinical trials (RCTs) and cohort studies
that examined the association between statin use (upon hospital admission or previous users)
and the risk or outcome of sepsis. Data on study characteristics, measurement of statin use
and outcomes (adjusted for potential confounders) were extracted. We structured our review
according to PRISMA (Principles of Reporting in Systematic Reviews and Meta-analysis)
criteria. Quality assessment of cohort studies was performed using the Ottawa-Newcastle
Scale.
RESULTS. Twenty-three cohort studies and five RCTs were eligible, comprising 42,549
statin users and 54,201 non-statin users, from 1995 to 2013. Populations included varied
from patients admitted to general wards or intensive care units with bacterial infections,
community-acquired pneumonia, ventilator-associated pneumonia, bacteremia and sepsis to
outpatients with chronic kidney disease or established cardiovascular disease. Overall,
sixteen studies reported a benefit from statin use in morbidity and/or mortality outcomes
(range of adjusted OR 0.06-0.62, a = 0.05). The remaining twelve studies found no protective effect associated with statin use upon hospital admission or previous users. Among
the five RCTs, none demonstrated a reduction in mortality.
CONCLUSIONS. There is insufficient evidence to support the use of statins in patients
with sepsis as the existing studies failed to prove a consistent mortality benefit. More
clinical trials are warranted to provide more conclusive knowledge and ultimately change
clinical practice.
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EVALUATION OF SEVERITY IN CRITICALLY ILL PATIENTS CIPS) WITH
SEPSIS
R. Corcuera Romero de la Devesa1, J. Ruiz Moreno1, E. González Marı́n1,
M.J. Esteve Paños1, S. Godayol Arias1, N. Conesa Folch1, M. Rinaudo Videla1,
A. Artigas Raventós2
1

IDC Salud Hospital Universitari Sagrat Cor, Critical Care Department, Barcelona, Spain,
Parc Taulı́ General Hospital & IDC Salud Catalan Hospitals, Critical Care Department,
Sabadell, Spain
INTRODUCTION. It is considered that the severity of septic CIPs is higher than the
overall CIPs requiring ICU admission. However, beyond the use of SOFA and LODS, the
identification of specific clinical variables which determine the severity of the sepsis perhaps
has not been researched sufficiently.
OBJECTIVES. To asses the severity of the septic CIPs compared to non septic CIPs.
Likewise, to evaluate and compare the mortality between two populations.
METHODS.
 Prospective, analytical, longitudinal, and observational study
 Period: Between January 1-2012 and August 31-2013 (20 months)
 Setting : Medical/Surgical ICU belonging to a 290 acute care teaching hospital
 Population and sample: All the CIPs admitted consecutively to the ICU. Sample: 1090
CIPs.
 Exclusión criteria: CIPs \ 16 years, major burn patients, incomplete clinical documentation, and voluntary discharge
 Clinical variables: a) demographic: age, origin (medical CIPs, urgent surgical CIPs, elective
surgical CIPs; b) hospital mortality; c) clinical variables: metabolic acidosis, oncological
pathology; d) ICU procedures: total parenteral nutrition, intra-abdominal pressure, blood
products, cultures, cardiac output, advanced life support, fibrogastroscopy, fibrobronchoscopy;
e) organ dysfunction: SOFA and LODS; e) limitation of life support (LLS).
 Statistical analysis: Ji squared and contrast of means.
RESULTS.
Global CIPs: 1090.
SOFA:  Global (2.86), septic CIPs (5,80), non septic CIPs (2,00)
LODS:  Global (1.39), septic CIPs (2,81), non septic CIPs (0,97)
See Table I and II
2

Global CIPs

Sepsis

Age

66,1 (SD 16,6)

72,8 (SD 14,0)

64,4 (SD 16,8)

0,0001

Mortality

73 (5,8 %)

46 (20,5 %)

24 (2,35 %)

0,0001

Medical CIPs

317 (25,4 %)

92 (41,1 %)

223 (21,84 %)

0,0001

ES CIPs

714 (57,2 %)

18 (8,0 %)

696 (68,2 %)

0,0001

US CIPs

217 (17,4 %)

114 (50,9 %)

102 (10,0 %)

0,0001

Metabolic acid

452 (36,2 %)

159 (71,0 %)

291 (28,5 %)

0,0001

Oncological path.

462 (37,0 %)

53 (23, 7 %)

407 (39,9 %)

0,0001

TPN

238

87 (38,8 %)

151 (14,8 %)

0,0001

[Results I]

No sepsis

‘p’ value
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Global CIPs

Sepsis

No sepsis

‘p’ value

IAP

71 (5,7 %)

53 (23,7 %)

18 (1,8 %)

0,0001
0,0001

Blood products

239 (19,1 %)

98 (43,7 %)

140 (13,7 %)

Cultures

340 (27,2 %)

217 (96,9 %)

120(11,7 %)

0,0001

Advanced Life S

41 (3,3 %)

17 (7,6 %)

24 (2,3 %)

0,0001

F.Gastro.C

30 (2,4 %)

16 (7,1 %)

14 (1,8 %)

0,0001

F.Bronc.C

29 (2,2 %)

22 (9,8 %)

5 (0,5 %)

0,0001

Cardiac Output

79 (6,3 %)

56 (25,0 %)

21 (2,1 %)

0,0001

Limitation Life S

113 (9,05 %)

59 (26,3 %)

52 (5,1 %)

0,0001

[Results II]
CONCLUSIONS.
 More than twenty percent of septic CIPs patients die.
 According to the area of medical origin, sepsis appears in fifty percent of urgent surgical
CIPs, 40 % of medical CIPs and less than 10 % of medical CIPs.
 According to all clinical variables, severity is much higher in septic CIPs; of course also
the SOFA and LODS.
 Wrong or not, the LLS applies more in septic CIPs.
REFERENCES.  Vincent J, Moreno R, Takala J, Willatts S, De Mendonca A, Bruinning
H, Reinhart C, Suter P, Thijs L. The SOFA (Sepsis-related organ failure assessment) score
to describe organ dysfunction/failure. Int Care Med. 1996; 22:707-710.  Le Gall, J.R.,
Lemeshow, S.; Saulnier, F.; Alberti, C.; Artigas, A; Teres, D. The Logistic Organ Dysfunction System. A new way to assess organ dysfunction in the Intensive Care Unit. JAMA
1996; 276: 802-810.

ventilation or acute dialysis or vasopressors. Secondary endpoints were hospital mortality
and development of secondary organ failure at 48 h.
RESULTS. Of 292 patients, invasive treatments were used in 22.6 %. Overall ICU mortality was 9.2 % and hospital mortality was 15 %. Patients who received invasive treatments
vs. those who did not had higher ICU mortality (20.5 % vs. 5.8 %,p = 0.0002) and hospital
mortality (25 % vs. 13.5 % p = 0.02). In a logistic regression model (p = 0.005, R2 = 0
0.28), increasing potassium (OR = 1.565 p = 0.042), decreasing Glasgow Coma Scale
(OR = 0.058, p = 0.037), bloodstream source of infection (OR = 5.9, p = 0.05), were
significantly associated with subsequent need for ICU level invasive treatments. Fluid bolus
delivery exceeding 30 ml/kg (OR = 0.24 p = 0.01) was associated with lower risk of
invasive treatments. Similar regression model for mortality (p = 0.019,R2 = 0.22) found
the following to be significantly associated with mortality risk :elevated bilirubin
(OR = 1.7, p = 0.046) and decreasing MAP trajectory during first 4 h (OR = 0 0.47,
p = 0.03). Delivery of fluid bolus between 15-30 ml/kg was associated with a lower
mortality (OR = 0.43, p = 0.041). Lactate clearance did not predict need for invasive
therapy nor mortality. Secondary organ failures could not be predicted based on clinical
characteristics or treatment variables.
CONCLUSIONS. Only minority of patients with cryptic shock actually require invasive
treatments in the ICU and may be identified based on certain clinical characteristic prior to
ICU admission.

Cardiac arrest: Management & complications:
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SEVERE SEPSIS, SEPTIC SHOCK, CORTICOSTEROIDS AND 28-DAY
MORTALITY

J.L.C. Wong1, K.B. Bamford2, H.F. Harb1, A. Ramesh1, R. Stumpfle1, P. Patel1
1

Hospital Universitario Virgen de la Victoria/IBIMA Institute, Intensive Care Medicine,
Málaga, Spain, 2Hospital Universitario Puerto Real, Clinical Chemistry Department, Cádiz,
Spain
INTRODUCTION. Critical illness-related corticosteroid insufficiency is a well-described
phenomenon in patients with septic shock. However, the use of corticosteroids as an
adjunctive therapy in patients with septic shock remains controversial due to conflicting
results from randomized controlled trials and subsequent meta-analyses.
OBJECTIVES. To analyze the profile of patients with severe sepsis (SS) or Septic Shock
(ShS) with or without corticosteroid treatment and 28-day mortality.
METHODS. Prospective, observational study in 150 adults with SS or ShS according to
Clinical Guidelines for Surviving Sepsis Campaign (SSC, 2008), during 20 months in a
polivalent Intensive Care Unit (ICU) of a University Hospital. Group 1 (n = 55) without
corticosteroids administration and group 2 (n = 95) received corticosteroids. Cortisol levels
were determined in all patients admitted to the ICU without therapy or before receiving the
steroid treatment. Statistical analysis was performed using SPSS 15.0 for Windows (SPSS
Inc. Chicago, IL, USA), Mann -Whitney test was used for quantitative variables and Fisheŕs
exact test for qualitative variables.
RESULTS. We analyzed 150 consecutive episodes of SS (16 %) or ShS (84 %) admitted in
the ICU. The age and gender were similar in both groups, masculine 60 % and 62 [48,2572,25] vs. 64 [49-71] years old. In group 1 the percentage of patients with pathology of
income from emergency surgery was 3.6 % (n = 2) vs. 20 % (n = 19) in group 2 and
primary site of infection was respiratory sepsis 28.6 % (n = 16) vs. 44.2 % (n = 42); both
data were significantly higher in group 2.The profile patients who received corticosteroids
treatment had higher clinical severity scores, APACHE II 23.5 [21 to 29.7] vs. 26 [21-30]
and SOFA 8.5 [7-11] vs. 10 [8-11], being significant in the number of organs failure 3.5 [35] vs. 4 [3-5], p = 0.004 and 28 day mortality, 12.5 % vs. 28.4 %, p = 0.02. Plasma
cortisol levels were significantly lower in patients in group 2 (n = 42) (before receiving
corticosteroids) 23.24 [18.6 to 30.9] mg/dl, compared with group 1 (without corticosteroids
administration), 25.65 [21-47.87] mg/dL, (p = 0.04).
CONCLUSIONS. Corticosteroids should be part of the complex treatment in these patients
and, this study shows that early resuscitation is relevant for the number and degree of organ
dysfunction modulation.
REFERENCE. Pastores SM, Rajendram P.Prescribing patterns for corticosteroids in septic
shock: translating guidelines to bedside practice.Crit Care Med. 2013; 41:2441-2443.

Imperial College Healthcare NHS Trust, Hammersmith Hospital GICU, London, United
Kingdom, 2Imperial College Healthcare NHS Trust, Department of Microbiology, London,
United Kingdom
INTRODUCTION. In those surviving out-of-hospital cardiac arrest (OOHCA), infection,
particularly pneumonia, is a frequent complication. Recent data suggest that inhibiting fever
rather than induced hypothermia is associated with more favourable outcomes1. Community
antibiotic resistance and the inherent resistance of aspirated enteric flora should guide our
empirical antibiotic choices.
OBJECTIVES. To analyse the first positive respiratory isolates in our OOHCA population
to determine the prevalence of potential pathogens and extent of antimicrobial resistance to
guide treatment choices in this initially antibiotic naı̈ve population.
METHODS. A retrospective analysis of 160 OOHCA patients, admitted to intensive care
between May 2007 and September 2013. Respiratory samples were sent when clinically
indicated by medical and nursing staff for culture and sensitivity. Extended-spectrum betalactamase (ESBL) and AmpC profiles were identified from phenotypic markers in routine
testing by our clinical microbiology laboratory using third-generation cephalosporins
including cefoxitin and beta-lactam/beta-lactamase inhibitor combinations.
RESULTS. 92 of 160 patients had respiratory samples sent within 72 h of admission and 62
samples grew potentially pathogenic bacteria. The majority of samples grew a gram-negative organism 34/62 (54.8 %). Gram-positive bacteria were cultured from 28/62 (45.2 %).
No methicillin-resistant staphylococci were detected in this population.
20/34 (58.8 %) of the isolated gram-negative organisms were enterobacteriaceae. Fullysensitive Haemophilus influenzae comprised the remaining fraction.
An ESBL phenotype pattern was detected in 16/34 (47.0 %) of gram-negative organisms. Of
these 12/16 (8 lactose fermenting and 4 non-lactose fermenting organisms) displayed a
phenotype consistent with the presence of an AmpC type of ESBL pattern. In the four initial
respiratory samples that harboured other ESBL phenotypes, all occurred in lactose fermenting enterobacteriaciae.
CONCLUSIONS. Gram-negative organisms were the most commonly isolated pathogens
from initial early respiratory samples.
Among these there is a high prevalence of antimicrobial resistance in initial OOHCA
respiratory samples with 25.8 % (16/62) of our population’s isolates resistant to extendedspectrum beta-lactams through production of ESBLs. The majority exhibited an AmpC type
pattern which, would be unlikely to respond to treatment with commonly recommended for
community acquired pneumonia, including aspiration.
Using these data as guidance empirical antibiotic choice should employ broader and
extended spectrum agents, more commonly used to treat nosocomial chest infections.
REFERENCE(S). 1. Nielsen, N., Wetterslev, J., Cronberg, T., Erlinge, D., Gasche, Y.,
Hassager, C., et al. (2013). Targeted Temperature Management at 33 C versus 36 C after
Cardiac Arrest. (2013) The New England Journal of Medicine 5;369(23):2197-206.
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PREDICTING CLINICAL DETERIORATION IN SEVERE SEPSIS PATIENTS
WITH CRYPTIC SHOCK
S. Patolia1, S. Subramanian1, J. Kasal1, K. Iyer1, B. Malte1, R. Taylor1
1

Mercy St Johns Medical Center, St Louis, United States
INTRODUCTION. Early identification and protocolized treatment has reduced mortality
of patients with sepsis. Severe sepsis patients with cryptic shock (‘‘intermediate’’ lactic acid
levels (2-4 mmol/l), without hypotension), represent a large proportion of septic patients and
have substantial (16 %) mortality risk. These patients are increasingly identified and treated
in ICU. However only 18 % subsequently need aggressive ICU interventions. We
hypothesized that this subgroup may be identified prior to ICU admission by characteristics
which will also predict ICU mortality.
OBJECTIVE. Identify clinical characteristics associated with development of secondary
organ failure
(AKI and ARDS) and subsequent need for invasive treatments, in patients with cryptic
shock.
METHODS. Retrospective analysis of 292 consecutive patients with severe sepsis without
shock (systolic BP [ 90,lactate 2-4 mmol/l), admitted to ICU in 919 bed university affiliated hospital. All patients were identified using an electronic sepsis surveillance system,
received early evaluation and treatment by a dedicated sepsis team. Acute physiologic data,
chronic comorbidities, blood pressure and heart rate trend over the first 4 h., and fluid bolus
delivered during initial resuscitation were entered into a multivariate logistic regression
model. Primary endpoint was a composite of invasive treatments i.e. need for mechanical

TIME POST OUT-OF-HOSPITAL CARDIAC ARREST DETERMINES THE
PREVALENCE OF DIFFERENT PATHOGENIC ORGANISMS FROM
RESPIRATORY SECRETIONS
J.L.C. Wong1, H.F. Harb1, K.B. Bamford2, A. Ramesh1, R. Stumpfle1, P. Patel1
1

Imperial College Healthcare NHS Trust, Hammersmith Hospital GICU, London, United
Kingdom, 2Imperial College Healthcare NHS Trust, Department of Microbiology, London,
United Kingdom
INTRODUCTION. Duration of in-hospital care or hospital-associated care is a determining factor for the exposure to different groups of potentially pathogenic bacteria1. The
out-of-hospital cardiac arrest population (OOHCA) acquires their initial severe insult and
exposure in the community and subsequently receives high-level in-hospital support with
nosocomial pathogen exposure. They almost exclusively require initial mechanical ventilation and their mortality remains high. Pneumonia is a common infective complication
from admission to discharge or death. We have explored the first ten days of causative
organisms.
OBJECTIVES. To analyze our OOHCA population following admission comparing the
potentially pathogenic flora identified from respiratory secretions sent for analysis.
METHODS. 162 OOHCA patients were admitted between May 2007 and September 2013.
Respiratory samples were sent when clinically indicated by medical and nursing staff for
culture and sensitivity. Subsequent analysis was carried out in days following admission
(admission to intensive care day 1).
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RESULTS. 187 respiratory samples were sent in the 10 days after admission. 66.3 %
yielded potentially pathogenic bacteria, similar proportions (65.4 % vs 67.4 %) were
positive early (\ 72 h) and late (72-240 h).
There is a marked transition from gram positive (GP) and gram-negative (GN) growth in
early samples to a lactose-fermenting coliform enterobacteriacea dominant growth in the
late population.
Specifically, 45.2 % of early samples contained GP bacteria, largely Staphylococci (n = 16)
and Streptococci (n = 11).
Early GN bacteria were non-enterobacteriacea (usually Haemophilus), lactose-fermenting
coliforms and non-lactose fermenting coliforms in 41.2, 35.3 and 23.5 % respectively. No
atypical organisms were detected in our population.
Samples sent later than 72 h were dominated by GN pathogens (77.4 %). 89.6 % of these
were enterobacteriacea. 75 % of these were lactose-fermenting pathogens.
CONCLUSIONS. In this population there is a marked transition and trend towards the
acquisition of GN pathogens from respiratory secretions with increasing time from
admission. Choice of antibiotic in late post OOHCA pneumonia should empirically target
lactose-fermenting coliforms. That they often have a resistant phenotype, should be kept in
mind when prescribing antibiotics before sensitivities are known.
REFERENCE(S). 1. Shindo, Y., Ito, R., Kobayashi, D., Ando, M., Ichikawa, M., Shiraki,
A., et al. (2013). Risk Factors for Drug-Resistant Pathogens in Community-acquired and
Healthcare-associated Pneumonia. American Journal of Respiratory and Critical Care
Medicine, 188(8), 985-995. doi:10.1164/rccm.201301-0079OC
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WHO GETS COOLED? FACTORS ASSOCIATED WITH INITIATION OF MILD
INDUCED HYPOTHERMIA IN SURVIVORS OF IN-HOSPITAL CARDIAC
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1
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INTRODUCTION. Although mild induced hypothermia (MIH) has not been evaluated in
randomized trials after in-hospital cardiac arrest, guidelines recommend that MIH should be
considered. (1) The TTM-trial (2) has challenged the optimal target temperature, but temperature control remains important due the potentially deleterious effect of post-resuscitation
fever. (3) The Hypothermia Network Registry (HN) and the International Cardiac Arrest
Registry (INTCAR) include patients treated in an intensive care setting after cardiac arrest.
Decisions on whether to initiate MIH or not were made by the treating physician.
OBJECTIVES. To assess factors associated with use of MIH among survivors of inhospital cardiac arrest and to describe outcomes.
METHODS. We conducted a retrospective study of prospectively collected data in two
registries (HN and INTCAR). Patients with sustained return of spontaneous circulation
(ROSC) after cardiac arrest were included between 2004 and 2013 in 47 sites in Europe and
the United States. A cerebral performance category of 1 or 2 at hospital discharge was
considered a good outcome. A logistic regression model was created to study factors
associated with the use of MIH.
RESULTS. The registries included 879 patients treated in an intensive care setting after inhospital cardiac arrest. MIH was used in 708 cases (81 %). In multivariate analysis, factors
associated with higher odds of receiving MIH were; a cardiac cause of arrest (OR: 1.63), a
longer time to ROSC (OR: 1.04 per minute) and lower age (OR: 0.98 per year). A shockable
initial rhythm was associated with MIH in univariate analysis but not significant in the
multivariate model. (Table 1) Outcomes were similar; 40 % of patients treated with MIH
and 39 % of patients not receiving MIH had a good outcome with no statistical difference
between groups (p = 0.87).
CONCLUSIONS. A majority of in-hospital cardiac arrest patients received MIH. A longer
time to ROSC, a cardiac cause of arrest and lower patient age were associated with use of MIH.
REFERENCE(S). 1. Nolan J, Soar J, Zideman D, et al. European Resuscitation Council
Guidelines for Resuscitation 2010 Section 1. Executive summary. Resuscitation
2010;81(10):1219-1276. 2. Nielsen N, Wetterslev J, al-Subaie N, et al. Target Temperature
Management after out-of-hospital cardiac arrest–a randomized, parallel-group, assessorblinded clinical trial–rationale and design. American heart journal 2012;163(4):541-548. 3.
Bro-Jeppesen J, Hassager C, Wanscher M, et al. Post-hypothermia fever is associated with
increased mortality after out-of-hospital cardiac arrest. Resuscitation 2013;84(12):17341740.
Odds Ratio

95 % CI

p

Age (per year)

0.98

0.97 - 1.00

0.021

Time to ROSC (per minute)

1.04

1.02 - 1.06

0.000

Cardiac cause of arrest

1.63

1.09 - 2.44

0.018

Male sex

1.02

0.69 - 1.50

0.919

Witnessed arrest

1.01

0.56 - 1.82

0.975

Shockable initial rhytm

1.33

0.87 - 2.04

0.184

[Table 1. Factors associated with the use of MIH]

1029
EARLY CORONARY ANGIOGRAPHY DOES NOT IMPROVE SURVIVAL AFTER
OUT-OF-HOSPITAL CARDIAC ARREST IN PATIENTS WITHOUT STEMI
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Skåne University Hospital, Intensive and Perioperative Care, Lund, Sweden, 2Lund
University, Department of Clinical Sciences, Lund, Sweden, 3Helsingborg Hospital,
Intensive and Perioperative Care, Helsingborg, Sweden, 4Copenhagen University Hospital,
Rigshospitalet, The Heart Center, Copenhagen, Denmark, 5Skåne University Hospital,
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INTRODUCTION. Urgent coronary angiography (CAG) after cardiac arrest is recommended for patients with ST-elevation myocardial infarction (STEMI). There is no
consensus whether patients without STEMI should receive early CAG. No randomized
controlled trials have investigated this issue and retrospective studies do not show consistent
results. (1-3).
OBJECTIVES. To compare survival and neurological outcome among patients without
STEMI who received early CAG after cardiac arrest with those who did not.
METHODS. This study is a post hoc analysis of the randomized controlled Target Temperature Management after Cardiac Arrest trial (TTM-trial), which showed no difference in
mortality or neurological outcome between 33 C and 36 C. (4) Patients with acute left
bundle branch block (LBBB) were not considered a STEMI-equivalent. Early CAG was
defined as CAG performed on admission or within the first 24 h after cardiac arrest, during
the temperature intervention. Patients were followed until the end of the study or a minimum
of 180 days.
A Cox-proportional hazard model was created to adjust for age, sex, initial rhythm, shock on
admission, time to return of spontaneous circulation (ROSC) and target temperature (33 C
or 36 C). A generalized linear model with Poisson distribution and robust variance was
used to estimate the relative risk (RR) of a Cerebral performance category (CPC) [ 2 at
180 days after cardiac arrest.
RESULTS. We included 544 patients where the admission ECG did not show STEMI.
Among these, 55 patients had acute LBBB. Early CAG was performed in 265 patients
(49 %).
At the end of the trial, 127 of 265 of patients in the early-CAG group (48 %) and 154 of 279
patients in the no early CAG-group (55 %) had died (crude hazard ratio 0.80 in the earlyCAG group; 95 % confidence interval (CI) 0.63-1.01, p = 0.07). The adjusted hazard ratio
for death was 1.08 in the early-CAG group; 95 % CI 0.83-1.39, p = 0.57). (Table 1)
There was no difference in the neurological outcome at six months between the early-CAG
group and no early-CAG group. The RR for a CPC of [ 2 was 1.07 for early-CAG group
(95 % CI 0.93-1.24, p = 0.32).
CONCLUSIONS. Early coronary angiography for patients without STEMI was not associated with survival or neurological outcome.
REFERENCE(S). [1] Bro-Jeppesen J. European heart journal Acute cardiovascular care.
2012. [2] Dumas F. Circulation Cardiovascular interventions. 2010. [3] Hollenbeck R.
Resuscitation. 2014. [4] Nielsen N. New England Journal of Medicine. 2013
Hazard
ratio

95 % Confidence
Interval

p-value

Early CAG

1.08

0.83 - 1.39

0.57

Age (per year)

1.03

1.02 - 1.05

\0.001*

Sex (male)

0.88

0.66 - 1.17

0.38

Shock on admission

1.88

1.36 - 2.58

\0.001*
\0.001*

Time to ROSC

1.02

1.01 - 1.02

Witnessed arrest

0.96

0.65 - 1.42

0.84

Bystander CPR

0.78

0.60 - 1.02

0.07

Shockable initial rhythm

0.32

0.25 - 0.42

\0.001*

Target temperature 36 C

0.83

0.65 - 1.06

0.13

[Table 1. Cox-proportional hazard model]
CAG: Coronary artery angiography, ROSC: Return of spontaneous circulation, CPR:
Cardio-pulmonary resuscitation, *p \ 0.05
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COMPARISON OF TRACHEAL INTUBATION USING CONVENTIONAL
DIRECT LARYNGOSCOPE AND VIDEO LARYNGOSCOPE DURING
UNEXPECTED CARDIOPULMONARY RESUSCITATION
D.H. Lee1, M. Han1, J.Y. Jung1, J.Y. An1, Y. Koh1, C.-M. Lim1, J.W. Huh1, S.-B. Hong1,
J. Jin2
1
Asan Medical Center, University of Ulsan College of Medicine, School of Respiratory and
Critical Care, Seoul, Republic of Korea, 2Asan Medical Center, Critical Care Medicine,
Seoul, Republic of Korea
INTRODUCTION. Although tracheal intubation is mandatory in patients with cardiopulmonary resuscitation (CPR), it is a high-risk procedure even for the skilled operators.
Recently developed video laryngoscope, which visualizes the laryngeal structures has been
reported to be superior in the success rate with lower complication. However, the efficacy of
video laryngoscope in CPR which required emergent airway management has not been
evaluated yet.
OBJECTIVES. We investigated the efficacy and safety of video laryngoscope compared to
the conventional direct laryngoscope during CPR.
METHODS. Medical records including CPR sheets of patients who were intubated during
CPR between January 2011 and December 2013 were reviewed. Data was prospectively
collected by rapid response team (RRT) and retrospectively reviewed. CPR records were
written by RRT nurse. Initial intubation trial using conventional direct laryngoscope and
video laryngoscope were compared.
RESULTS. Total 238 patients were intubated during unexpected CPR. Mean age was
62.7 years and 156 patients (65.5 %) were male. Direct laryngoscope was used in 112
patients (47.1 %) and video laryngoscope was used in 122 patients (51.3 %) at initial
intubation trial. Patients were successfully intubated in a single trial in 59 patients (52.7 %)
with direct laryngoscope and in 87 patients (71.3 %) with video laryngoscope showing
significantly different success rate (p = 0.004). Medical specialists (professors and clinical
fellows) showed significantly higher success rate in a single trial compared with residents
(72.5 % versus 52.6 %, p = 0.002). Patients with failed initial intubation trial exhibited
significantly longer time to successful intubation (3.8 ± 4.0 min versus 1.3 ± 0.9 min,
p \ 0.001) and higher incidence of procedure related complications (17.2 % versus 4.7 %,
p = 0.002). However, the mortality at 28 days after CPR did not show significant difference
(66.9 % versus 67.0 %, p = 1.000).
CONCLUSIONS. Video laryngoscope used as initial intubation method in CPR showed
significantly higher success rate of intubation in a single trial.
REFERENCE(S). Dale J. Yeatts et al. Effect of video laryngoscopy on trauma patient
survival: A randomized controlled trial. J Trauma Acute Care Surg. 2013;75:212-219.
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THE OVERPRODUCTION OF NITRIC OXIDE INDUCED BY ANGIOGENIC AND
COAGULATION FACTORS LEADS TO MULTIPLE ORGAN DYSFUNCTION
SYNDROME ASSOCIATED WITH POST-CARDIAC ARREST SYNDROME
T. Wada1, S. Jesmin2, A. Mizugaki1, K. Katabami1, Y. Ono1, K. Maekawa1, D. Miyamoto1,
Y. Yanagida1, M. Hayakawa1, A. Sawamura1, S. Gando1
1

Hokkaido University Graduate School of Medicine, Department of Emergency and Critical
Care Medicine, Sapporo, Japan, 2University of Tsukuba, Deparment of Emergency and
Critical Care Medicine, Faculty of Medicine, Tsukuba, Japan
INTRODUCTION. Post-cardiac arrest syndrome (PCAS) often leads to multiple organ
dysfunction syndrome (MODS) and the prognosis for this condition remains poor. Endothelial
activation after whole-body ischemia/reperfusion following resuscitation from cardiac arrest is
a critical step in endothelial injury and related organ damage. Nitric oxide (NO) may play
pivotal roles in these pathophysiological processes. NO prevents vasospasm and thrombus
formation in the circulation and thereby helps to maintain blood flow to vital organs. However, the overproduction of NO may contribute to circulatory failure, myocardial dysfunction,
organ injury, and MODS [1]. NO is generated by three different forms of nitric oxide synthetase (NOS). Two of these NOS isoenzymes are constitutively expressed in vascular
endothelial cells (eNOS) and neurons (nNOS), whereas the expression of a third enzyme
(iNOS) is inducible in a variety cells. Moreover, angiogenic factors and tissue factor, which
are essential to angiogenesis, elicit NO release [2]. However, the role of NO in PCAS remains
controversial, and there are few reports regarding the clinical data of NO in PCAS patients.
OBJECTIVES. The aim of this study was to examine the pathophysiological relationships
between NO and organ dysfunction associated with PCAS.
METHODS. A total of 52 patients resuscitated after out-of hospital cardiac arrest were
included in the study. MODS was defined as a SOFA score [ 12. The DIC diagnosis was
based on the Japanese Association for Acute Medicine (JAAM) DIC criteria. This study
compared the levels of NO between the groups with and without MODS and evaluated the
factors affecting NO levels. Angiogenic factors include vascular endothelial growth factor
(VEGF), soluble VEGF receptor (sVEGFR)1, sVEGFR2, angiopoietin (Ang)1, and Ang2.
RESULTS. The MODS groups exhibited significantly higher levels of NO compared to the
non-MODS groups throughout the entire study period. Patients were also divided into DIC
and non-DIC subgroups. There were significantly higher levels of NO in DIC group on Day
1 and 3. The maximum levels of Ang2 and the JAAM DIC score were found to be statistically significant at a 5 % level in the univariate analyses for predicting an increase in NO
levels. In addition, the multivariate logistic regression analysis demonstrated that the
maximum Ang2 level was an independent predictor of increasing NO levels.
CONCLUSIONS. NO overproduction plays roles in the development of MODS associated
with PCAS. NO expression may be induced by angiogenic and coagulation factors.
REFERENCE(S). 1. Thiemermann C: Nitric oxide and septic shock. Gen Pharmacol 1997,
29:159-166. 2. Naseem KM: The role of nitric oxide in cardiovascular diseases. Mol
Aspects Med 2005, 26:33-65.
GRANT ACKNOWLEDGMENT. This study was supported in part by a Grant-in-Aid for
Scientific Research (2009-21249086).
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INCIDENCE AND CLINICAL FEATURES OF SUBARACHNOID HEMORRHAGE
FOLLOWING THE RETURN OF SPONTANEOUS CIRCULATION AFTER
CARDIAC ARREST
J. Shin1, K. Jang1, H.J. Lee1, J.H. Jung1, K.J. Hong1, Y.J. Son1, J.S. Seo1
1

Boramae Medical Center, Seoul Metropolitan Government Seoul National University, ER,
Seoul, Republic of Korea
INTRODUCTION. The prevalence of cases of patients with subarachnoid hemorrhage
(SAH) following out-of-hospital cardiac arrest (OHCA) varies between 4 to 18 % among
those who were admitted. The differences of prehospital and laboratory variables between
SAH and non-SAH following OHCA were not known.
OBJECTIVES. The main objectives of our study were to describe the incidence of SAH
occurring after OHCA in Korea and the differences of clinical variables between SAH and
non-SAH groups.
METHODS. A retrospective-observational registry-based study was conducted in an
emergency department (ED) at the university hospital. All cases of OHCA were registered
in our study over the period of 5 years, from January 2009 to January 2014. Several
prehospital, hospital, and laboratory variables were examined for a comparison analysis
between SAH and non-SAH groups.
RESULTS. A total of 819 patients who had cardiac arrest were registered in our database.
Among them, 344 patients (42 %) had return of spontaneous circulation (ROSC) after the
advanced cardiac life support (ACLS). After ROSC, brain computed tomography was
performed on 234 patients and the existence of SAH was found in 31 patients (13.2 %, 14
females). The mean age in SAH and non-SAH groups were 49 ± 17 years and
62 ± 17 years, respectively (p \ 0.001). The number of patients who had initial shockable
rhythm were 2 (8 %) in SAH and 51 (27 %) in non-SAH, respectively (p = 0.043). There
were no statistical differences between the serum electrolyte, glucose, lactate level, and
initial pH, during CPR in ED. However, initial PCO2 and PO2 during CPR were significantly different between SAH and non-SAH (p = 0.025 and p = 0.006, respectively). The
PCO2 level were 87 ± 27 mmHg in SAH and 73 ± 31 mmHg in non-SAH, and the PO2
level were 49 ± 51 mmHg in SAH and 83 ± 75 mmHg in non-SAH.
CONCLUSIONS. The incidence of SAH after ROSC from OHCA was about 13 %. There
were lower rate of shockable rhythm, higher PCO2 level, and lower PO2 level in SAH
compared to non-SAH.
REFERENCE(S). 1. Skrifvars MB, et al. Incidence, predisposing factors, management, and
survival following cardiac arrest due to subarachnoid hemorrhage: a review of the literature.
Scand J Trauma Resusc Emerg Med 2012;20:75. 2. Mitsuma W, et al. Clinical and cardiac
features of patients with subarachnoid hemorrhage presenting with out-of-hospital cardiac
arrest. Resuscitation 2011;82:1294.
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CARDIAC COMPLICATIONS DUE TO CHEST COMPRESSIONS IN
CARDIOPULMONARY ARREST PATIENTS
T. Sugimura1,2, Y. Asaka1, Y. Nagasaki2, M. Sono1, K. Ariyoshi1
1

Kobe City Medical Center General Hospital, Kobe, Japan, 2Hyogo Medical Examiner’s
Office, Kobe, Japan

INTRODUCTION. Chest compression is an indispensable technique for cardiopulmonary
resuscitation (CPR). Published values for the complication by CPR range from 21-65 %.
Serious complications include aortic rupture, cardiac explosion, stomach explosion, liver
injury, and spleen injury. Although a rare occurrence, cardiac injury is a serious complication of chest compression. Among the cardiac complications, the prevalence of
myocardial contusion is 1.3 %, and that of myocardial laceration is 0.1 %.
[OBJECTIVES] The purpose of this study was to investigate the anatomical site and
severity of cardiac injury, and the relation between those and the effects of chest
compression.
METHODS. We enrolled 876 cases, all for which death was confirmed after arrival of
hospital, following out-of-hospital cardiac arrest (OHCA) which went for CPR, and autopsy
was performed at Hyogo Medical Examiner’s Office between 1 January 2008 and 31 August
2013. Patients with chest trauma, those aged 12 years or younger, and those who received
open-chest cardiac massage were excluded from the study. We investigated the anatomical
site and type of the cardiac injury, and considered the relation of these to the effects of chest
compression.
RESULTS. Of all 876 cases, 35 cases (approximately 4 %) involved complicated cardiac
injuries. The average age was 75; the youngest was 52 and the oldest was 94. The number of
male cases was 16, and that of female cases was 19. The average body mass index was 20.2;
the lowest was 10.5 and the highest was 28.4. There were 13 cases involving right atrium
injury, 13 cases involving right ventricle injury, 4 cases involving left ventricle injury, and 4
cases involving pericardial injury. None of the cases involved left atrium injury. In 5 cases,
the site of cardiac injury was unknown. There were 10 cases involving myocardial contusion, 9 cases involving myocardial laceration, and 8 cases involving full thickness
myocardial laceration. In 8 cases, the type of cardiac injury was unknown.
CONCLUSIONS. More cardiac injury cases were right-sided, and their major causes were
fractures to the sternum or to the ribs. The causes of the left-sided cardiac injury cases were
fragility of the left ventricular myocardium due to old myocardial infarction and pressure
contusion by the thorax and spinal column. It was thought that the fragility of bones in older
people and their lean figures contributed to more severe cardiac injury. Japan has become a
super-aged society. Approximately 40 % of emergency ambulance transports of cardiopulmonary arrest patients are over 80 years old. The 2010 American Heart Association
Guidelines for CPR recommends a chest compression depth of at least 5 cm. It is important
to consider the appropriateness of applying the same depth to elderly Japanese patients
whose figures differ significantly from those of Westerners.
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ARTERIAL OXYGEN PARTIAL PRESSURE IN PATIENTS AFTER CARDIAC
ARREST
I. Belloni1, A. Dell’Anna1, K. Donadello1, J.-L. Vincent1, F.S. Taccone1
1
Erasme Hospital, Dpt of Intensive Care, Brussels, Belgium
INTRODUCTION. The relationship between PaO2 levels and outcome after cardiac arrest
(CA) has yielded conflicting results. The limited number of blood gas analyses per patient
and the lack of the evaluation of the duration of high PaO2 are important confounders to
interpret these data.
Hypothesis: Prolonged exposure to high PaO2 is associated with worse outcome after CA.
METHODS. We reviewed all comatose patients admitted after successful resuscitation
from CA to our Dept between January 2007 and April 2013. Inclusion criteria were
age C 18 years, non-traumatic CA and survival C 24 h after admission. We analyzed all
arterial blood gas data for the first 24 h after admission, and we calculated the mean,
maximum and minimum values of PaO2. We calculated the area under the curve (AUC) for
exposure above a PaO2 of 60, 100, 150 or 200 mmHg during the first 24 h. Also, we
calculated the time (T) above these thresholds as well as the AUC/T ratio. We assessed ICU
mortality as well as neurological outcome. Poor neurological outcome was defined as a
Cerebral Performance Category (CPC) score of 3-5 at 3-months.
RESULTS. The study included 197 CA patients, with 10 [8-12] blood gas analyses per
patient; 112 (57 %) patients died in the ICU and 131 (67 %) had a poor 3-month neurological outcome. Mean, maximum and minimum PaO2 values were similar between
survivors and non-survivors, as well as between patients with good and poor neurological
outcome. Survivors had a longer T [ PaO2 of 100 mmHg (17.3 [13.7-21.1] vs. 9.5 [14.520.0], p = 0.03) than non-survivors; however, the AUC and AUC/T ratios between the two
groups were similar across the different thresholds. Similarly, patients with good neurological outcome had a longer T [ PaO2 of 100 mmHg (17.4 [14.2-21.2] vs. 15.2 [9.4-20.0]
hrs, p = 0.03) than those with poor outcome. There were no other differences among groups
for AUC and T above other thresholds of PaO2.
CONCLUSIONS. Patients with longer time above a PaO2 threshold of 100 mmHg had a
higher survival and better neurological outcome after CA. Our data challenge the negative
impact of high PaO2 after CA.
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EXTRA CORPOREAL MEMBRANE OXYGENATION IN CARDIAC ARREST
PATIENTS WITH POST-CARDIAC ARREST SHOCK: THE ECCAR STUDY
A. Le Gall1, A. Bouglé1,2, G. Geri1,3,4, F. Daviaud1,3, D. Grimaldi5, P. Leprince6,7,
J.-P. Mira1,3, A. Cariou1,3,4
1
Medical Intensive Care Unit, Cochin - Broca - Hôtel-Dieu University Hospital, Assistance
Publique - Hôpitaux de Paris, Paris, France, 2Department of Anesthesiology and Critical
Care Medicine, Cardiology Institute, Pitié Salpêtrière University Hospital, Assistance
Publique - Hôpitaux de Paris, Paris, France, 3Paris Descartes University, Paris, France,
4
INSERM UMR-S970, Paris Cardiovascular Research Center, Paris, France, 5Medical
Intensive Care Unit, Centre Hospitalier de Versailles, Le Chesnay, France, 6Department of
Cardiac and Thoracic Surgery, Cardiology Institute, Pitié Salpêtrière University Hospital,
Assistance Publique - Hôpitaux de Paris, Paris, France, 7Pierre et Marie Curie University,
Paris, France
INTRODUCTION. Post-cardiac arrest shock (PCAS) occurs in nearly two-thirds of cardiac
arrest (CA) patients, and is responsible for one-third of ICU deaths. As veno-arterial
extracorporeal membrane oxygenation (AV-ECMO) has been used successfully for treatment of cardiogenic shock or refractory CA such mechanical assistance could be useful as a
supportive treatment of post-CA shock. However data are lacking on AV-ECMO in this
field. This preliminary retrospective study aimed 1/at describing a cohort of patients with
severe PCAS treated with AV-ECMO, and 2/at defining parameters associated with the
implementation of AV-ECMO in PCAS patients.
MATERIALS AND METHODS. All CA patients admitted in our ICU between January
2005 and October 2013 were assessed for eligibility. PCAS was defined as the need for
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continuous norepinephrine or epinephrine infusion to maintain mean arterial pressure above
60 mmHg for more than 6 h following restoration of spontaneous circulation (ROSC),
despite adequate fluid loading. AV-ECMO was considered in patients with refractory PCAS
despite maximal medical management. Patient’s characteristics were prospectively collected
according to Utstein style. Hemodynamic status during ICU stay, need for coronarography
or percutaneous coronary intervention (PCI), cardiopulmonary assistances delay, and outcomes were recorded. Baseline characteristics according to AV-ECMO were compared with
a two-sided exact Fischer test and univariate then multivariate logistic regression were
performed to identify factors associated with AV-ECMO’s implementation.
RESULTS. 1017 patients were included in the study (20 in AV-ECMO group, and 997 in
control group). Patients with AV-ECMO were younger (50 vs. 60 years old; p \ 0.01), were
more likely to require coronary angiogram (95.0 % versus 62.7 %; p \ 0.01) and PCI
(60.0 % vs. 27.2 %; p \ 0.01) because of a more frequent suspected cardiac etiology
(100 % vs. 51.8 %; p \ 0.01). Therapeutic hypothermia was more frequently used in AVECMO group (95.0 % versus 72.1 %; p \ 0.02). Mortality was not different between the
two groups (80.0 vs 75.1 %, NS). In multivariate analysis, factors independently associated
with implementation of AV-ECMO were age \ 60 yo (OR = 3.25; CI [1.04-10.15];
p = 0.04), initial shockable rhythm (OR = 6.49; CI [1.43-29.4]; p = 0.01), and lactate
level at admission \ 6.9 mmol/l (OR = 0.14; CI [0.04-0.5]; p = 0.02).
CONCLUSION. In our practice, use of AV-ECMO in patients with a severe post-CA shock
was associated with an acceptable mortality rate. These preliminary results suggest
assessing the benefit of implementation of ECMO in this specific population. Further
powerful studies are needed to better define the patients in whom this strategy could be most
useful.
REFERENCE. Lemiale V et al. Intensive care unit mortality after cardiac arrest: the
relative contribution of shock and brain injury in a large cohort. Intensive Care Med. 2013
Nov;39(11):1972-80

1037
EXPRESSION OF SERUM INFLAMMATORY MARKERS IN POST CARDIAC
ARREST PATIENTS DURING AND AFTER TREATMENT WITH MILD
THERAPEUTIC HYPOTHERMIA
M. de Waard1, A. Spoelstra-de Man2, N. Witsen2, T. Opstal2, I. van den Hul2, E. Alberts2,
A. Girbes2
VU University Medical Center, Intensive Care Medicine, Amsterdam, Netherlands, 2VU
University Medical Center, Amsterdam, Netherlands
INTRODUCTION. While mild therapeutic hypothermia (MTH) is widely used after cardiac arrest (CA) to increase survival and neurological outcome, the mechanisms underlying
the beneficial effect of MTH are not fully understood. Limiting the amount of circulating
inflammatory cytokines by prevention of fever or optimizing the rewarming speed are
suggested to be of major importance.
OBJECTIVE. The aim of this study was to analyze the systemic inflammatory response in
post-CA patients during mild therapeutic hypothermia and rewarming.
METHOD. In a clinical observational study in a tertiary care university hospital 21 patients
after out-of-hospital CA treated with MTH and gradually rewarmed were studied. Arterial
blood samples were taken upon admission to the emergency room, after reaching target
temperature of 32.5 C, after 24 h maintenance phase before rewarming started (\ 0.5 C/
h), after reaching normothermia and 24 h after reaching normothermia to measure serum
inflammatory marker expression levels. Patient characteristics were collected from the
patient data management system (Metavision, Tel Aviv, Israel).
RESULTS. Expression of matrix metalloproteinase-9 decreased significantly during
hypothermia which progressed in time (Figure). Interleukin-6 and tumor necrosis factor-a
expression increased during hypothermia, suggesting that the inflammatory response was
not completely suppressed by MTH. Interleukin-1b levels were not affected by hypothermia. Interleukin-10 decreased during hypothermia and increased during rewarming.
Interestingly, all cytokine levels significantly decreased during the day after the rewarming
phase to normal levels. No association was found between the change in cytokine expression
and the rate of cooling or rewarming.
CONCLUSION. This study provides more insight into the systemic inflammatory response
after CA. The data suggests that the inflammatory response was not supressed completely by
MTH or stimulated by rewarming.

1

cardiac arrest calls has more than doubled after the intervention of education and a change in
documentation. Whilst there has been a positive reduction in the number of inappropriate
cardiac arrest calls there is still much room for improvement. The next step will be to ensure
that the red DNAR tick box has been completed within 24 h of admission and countersigned
by two senior clinicians, indicating that a discussion has occurred regarding DNAR status,
either with the patient or the next of kin. The DNAR status can be and should be reviewed
every three days or sooner if required. This will require further education and audit, but will
result in better patient and relative experience if there is a further reduction in inappropriate
cardiac arrest calls.
REFERENCE(S). National Cardiac Arrest Audit - ICNARC 2014 Interim results.
https://ncaa.icnarc.org/Home
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VENTILATION PRACTICES DURING CARDIO-PULMONARY
RESUSCITATION: AN INTERNATIONAL OPINION SURVEY
R. Cordioli1, L. Suppan2, V. Garelli3, A. Lyazidi1, F. Templier4, A. Khoury5, S. Delisle6,
D. Savary7, L. Brochard8, J.C.M. Richard1
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INTRODUCTION. Ventilation during cardio-pulmonary resuscitation (CPR) is based on a
low level of evidence and recommendations are unclear. We hypothesized that ventilation
strategies during CPR might considerably differ worldwide.
OBJECTIVE. The aim of the survey was to obtain responses from professionals involved
in resuscitation teams worldwide about the way they manage ventilation during CPR in
adult patients with non traumatic cardiac arrest.
METHODS. We used a web-based opinion survey that was made available from December
2013 to March 2014. Links to the survey were sent by e-mail newsletters and displayed on
different international web sites (ESICM, ERC, IPACCMS) or national medical societies
(France, Brazil, Japan, Belgium, Switzerland). Only completed surveys were analyzed.
RESULTS. Responses came from 54 countries worldwide. Among 1328 surveys opened,
555 were completed (42 %), 7 duplicate entries were deleted. Responders were mostly
physicians(88 %), belonging to a non-university hospital(51 %). 96 % declared following
CPR-guidelines (46 %-ERC, 36 %-AHA, 11 %-National, 3 % specific to the hospital).
Regarding specific ventilation practices during CPR, 30 % used (always or frequently) only
chest compressions (CC) without additional ventilation. During endotracheal intubation, CC
were stopped 48 % of the time when they were manually provided, and 44 % of the time
when they were performed with a mechanical device. To ventilate, bag-mask was the most
used device (97 %), then mechanical ventilator (79 %) and Boussignac-CPR tracheal tube
(6 %). 18 % stopped CC during insufflations in intubated patients, 45 % gave 8-10 breaths/
min while 8 % applied [ 16 breaths/min. When a ventilator was used, volume controlled
mode was the most common strategy, 54 % set 1-5 cm H2O of PEEP and 14 % used a
PEEP of 6-10 cm H2O, 58 % set the trigger-off. 49 % set FiO2 according to SpO2, with a
range of 94-96 % the most frequently targeted (34 %). 78 % used EtCO2 monitoring.
Regarding CC, 38 % had mechanical CC device available and, when used, 26 % declared to
frequently or always experienced respiratory problems. In such cases, 62 % declared to
return to manual bag ventilation while only 11 % preferred to revert to manual CC.
CONCLUSIONS. During CPR, ventilation practices declarations are heterogeneous and
differ significantly from recommendations. It may reflect the low level of evidence concerning ventilation during CPR presented in recent international CPR guidelines. Clearer
recommendations regarding ventilation are necessary especially when mechanical CC are
applied.
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EFFECTIVENESS OF´ DO NOT ATTEMPT RESUSCITATIOŃ (DNAR)
EDUCATION ON REDUCING THE INCIDENCE OF INAPPROPRIATE
RESUSCITATION ATTEMPTS
J.C. Murley1, E. Parkinson1, B. Scoones1, K.J. Turner1
1

Ipswich Hospital, Critical Care Unit, Ipswich, United Kingdom
INTRODUCTION. THe Ipswich Hospital has approximately 800 beds and is currently
taking part in the National Cardiac Arrest Audit (NCAA). As a result of the interim results it
was noted that a large proportion of cardiac arrest calls may have been inappropriate with
Do Not Attempt Resuscitation (DNAR) status not being discussed with the majority of these
patients prior to cardiac arrest. We undertook an audit of all cardiac arrests occurring over a
three month period. An intervention was made consisting of a teaching session for junior
and senior doctors at a grand round and a change to hospital clerking documentation to
include a red tick box to encourage DNAR discussion. Following this intervention cardiac
arrests over a further three month period were audited.
OBJECTIVES. To find the effectiveness of junior education on DNAR discussion rates and
the subsequent appropriateness of cardiac arrest calls.
METHODS. A retrospective review of notes over three month periods prior to and following the intervention. A consultant and three registrars assessed the notes for each patient
who had a cardiac arrest during those periods. A decision was made as to whether they were
suitable for ICU admission in view of their pre-cardiac arrest condition and co morbidity. If
they were not deemed suitable for ICU intervention the appropriateness of the 2222 call was
questioned.
RESULTS. During three months prior to the DNAR education 17 cardiac arrest calls were
made. 3/17 (17 %) were deemed to be appropriate. In three months following the intervention 38 cardiac arrest calls were made, 15/38 (39 %) were deemed to be appropriate.
During the initial three months the death rate from cardiac arrest was 53 %, this is compared
with a death rate of 66 % occurring post intervention.
CONCLUSIONS. The consequences of inappropriate cardiac arrest calls are widespread
and counter-productive in terms of adverse patient experience, relatives distress and
excessive demands on clinicians time and NHS resources. The percentage of appropriate

ALARM REDUCTION IN THE ICU: CAN TECHNOLOGY DO IT ALL?
A.-S. Debue1, S. Cabon1, J. Charpentier1, A. Marincamp1, C. Augustin1, C. Boulila1, S. Ben
Abdallah1, H. Le Goff1, F. Daviaud1, J.-D. Chiche1, Groupe de Travail sur la Ventilation
1
Cochin Hospital/Paris-Descartes University, Medical ICU, Paris Cedex 14, France
INTRODUCTION. Originating from multiple sources, alarms generate noise, stress and
discomfort for patients. They can lead to medical errors as they divert attention of the ICU
staff and hinder organisation of the workflow [1]. Beside false alarms, some alarms can be
generated by inappropriate settings. Data regarding the precise nature and incidence of
alarms in the ICU are scarce. In addition, there are no guidelines regarding alarms settings in
the ICU .
OBJECTIVES. We conducted this study to assess
i) the nature, incidence of alarms from multiparameter monitors as well as the type of staff
response elicited by each alarm,
ii) the effectiveness of a specific algorithm designed to reduce false alarms.
METHODS. We conducted a single-centre, prospective study during 3 weeks to assess
nature, incidence and staff response for monitor alarms in 4 group of pts:
Group A - unstable, mechanically ventilated pts within 1 h of admission,
Group B - pts with shock,
Group C - stable, mechanically ventilated pts,
Group D - stable, alert and spontaneously breathing pts.
In addition, we tested a ‘‘Smart Alarm’’ algorithm designed to decrease the number of false
alarms. For each patient, an independent observer recorded all alarms originating from the
monitor with and without the ‘‘Smart Alarm’’ feature, as well as the staff response (time and
nature) during a 4-h period. Analysis was carried out independently for transient (\ 30 s)
and sustained alarms ([ 60 s), and according to the degree of severity of the alarms (white,
yellow & red). We also recorded demographic data, motif of ICU admission, ICU length of
stay, type and duration of organ support, & SOFA scores.
RESULTS. 46 pts monitored for a total of 484 monitoring days have been enrolled in the
study. During the study period, 1172 monitor-related alarms have been recorded and analysed. Main results can be summarized as follows. First, 60 % of alarms do not trigger any
specific action from the staff. Second, the number of false alarms is significantly lower than
the number of true, non-clinically significant alarms. Third, the most important source of
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alarms in the study originated from invasive arterial blood pressure monitoring. Finally, a
‘‘Smart Alarm’’ algorithm decreased the number of true, but not clinically significant alarms
(Fig 1).

and consultations have been developed to address the needs of survivors. There is no gold
standard for intensive care aftercare, and the effect on HRQOL, long-term symptoms, and
return to work is undetermined.
OBJECTIVES. To evaluate the effect of systematic follow-up consultations versus standard care on recovery in ICU survivors.
METHODS. Five databases were systematically searched for randomized controlled trials
(RCTs) up to January 2014. Ongoing and unpublished trials were searched on ClinicalTrials.gov, and experts were contacted. A detailed study protocol is available [3]. Studies
were assessed by their methodological quality using the risk of bias tool and GRADE profile
recommended by the Cochrane Collaboration by two reviewers independently. A metaanalysis was performed to determine the impact on outcomes following post ICU
consultations.
RESULTS. From 1213 citations, five trials were found including 608 patients. The selected
trials investigated ICU follow-up clinics, ICU diary interventions, and outpatient interpersonal counseling after ICU discharge. One trial explored HRQOL, and found no effect
(Standard effect sizes of the SF-36 Physical health Component Score (PCS) and Mental
health Component Score (MCS): -0.8 (-3.6 to 2.0, p = 0.59), -0.6 (-3.9 to 2.8,
p = 0.74) at 6 months, and 1.1 (-1.9 to 4.2, p = 0.46), 0.4 (-3.0 to 3.7, p = 0.83) at
12 months). Overall there was a positive trend favoring follow-up consultations to improve
anxiety at 6 months (Mean difference (MD) -0.83, 95 % CI: [-1.93, 0.27], p = 0.14) and a
positive effect on the risk for new onset PTSD between 3-6 months (Risk Ratio 0.49, 95 %
CI: [0.26, 0.95], p = 0.03). There was no effect on other outcomes.

[Fig 1]
CONCLUSIONS. Alarms remain a significant problem in the ICU that cannot be solved
solely by technology. Guidelines to set alarms and smart algorithms can potentially decrease
the number of false and true, non-clinically significant alarms and thus lead to better staff
response.
REFERENCE. [1]: Chambrin MC et al. Int Care Med. 1999; 25:1360-66.
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THE HIGHER WORK-LOAD THE WORSEN SLEEP QUALITY IN NURSES;
WHAT ABOUT THE RISKS?
V. Inal1, D. Yaylak2, Pioneers Study Group of Trakya University Faculty of Medicine
1

Trakya University Faculty of Medicine, Medical Intensive Care Unit, Edirne, Turkey,
Trakya University Faculty of Medicine, Edirne, Turkey
INTRODUCTION. The role of sleep loss and fatigue on cognitive performance, in health
care providers who practice during extended and nighttime workshifts, has received
increased attention recently. Inadequate sleep increases the risk for errors, compromises
problem solving and decision making, and poor patient outcomes. Several studies have
indicated a link between adverse outcomes, fatigue, and sleep loss
OBJECTIVES. The aim of our study was to describe relation between work-load and sleep
and fatigue variables in nurses.
METHODS. The volunteered nurses, each were responsible for care of four patients, in the
random sample (N = 204) were received a questionnaire packet. The work-load was
determined by ‘‘Simplified Therapeutic Intervention Scoring System (TISS-28)’’. One TISS28 point equals 10.6 min of each nursés shift, and per shift, a typical nurse is capable of
delivering nursing activities equal to 46 TISS-28 points. The severity of daytime sleepiness
was evaluated by using the ‘‘Epworth Sleepiness Scale (ESS)’’ and subjective sleep quality
was measured by using the ‘‘Pittsburgh Sleep Quality Index (PSQI)’’.
RESULTS. About 50 % of nurses had TISS-28 points of 30.96 ± 5.76, within acceptable
ranges, and had better ESS and PSQI scores (p \ 0.05). On the other hand, every 16 points
increased above these levels increased risk 2 9 and nurses with 60 and above TISS-28
points (15 %) had worst outcomes in terms of ESS and PSQI. A TISS-28 score of 60 and
more was predicted sleepiness with sensitivity of 75 % and specificity of 81 %.
CONCLUSIONS. A shift work-load of 60 or more may contribute to a variety of sleep
disturbances in which persistent and chronic sleep debt may lead devastating effects on
performance and adverse health and safety consequences.
REFERENCES. Miranda DR et al. Simplified Therapeutic Intervention Scoring System :
the TISS-28 items. Results from a multicenter study. Crit Care Med. 1996;24:64-73. Johns,
M.W. (1991). A new method for measuring daytime sleepiness: The Epworth sleepiness
scale. Sleep, 14, 540-545. Buysse, D.J., Reynolds III, C.F., Monk, T.H., Berman, S.R., &
Kupfer, D.J. (1989). The Pittsburgh Sleep Quality Index: A new instrument for psychiatric
practice and research. Journal of Psychiatric Research, 28(2), 193-213. Linda D. Scott,
Cynthia Arslanian-Engoren and Milo C. Engoren. Association of Sleep and Fatigue With
Decision Regret Among Critical care Nurses. Am J Crit Care 2014;23:13-23.

2

[Figure 3 Summary of Findings]

[Figure 1 Anxiety and depression]

1042
EFFECT OF ICU FOLLOW-UP CONSULTATIONS VERSUS STANDARD CARE
ON QUALITY OF LIFE AND BURDEN OF SYMPTOMS: A SYSTEMATIC
REVIEW AND META-ANALYSIS
J.F. Jensen1, D. Overgaard2, T. Thomsen3,4, M.H. Bestle1, D.F. Christensen5, I. Egerod6,7
1

Nordsjællands Hospital, University Hospital of Copenhagen, Department of
Anaesthesiology and Intensive Care Medicine, Hillerød, Denmark, 221Nordsjællands
Hospital, University Hospital of Copenhagen, Department of Research, Hillerød, Denmark,
3
Copenhagen University Hospital, Rigshospitalet, Abdominal Centre, Copenhagen,
Denmark, 4Skaane University Hospital, University of Lund, Clinical Health Promotion
Centre, Malmö, Sweden, 5University Hospital of Copenhagen, University Hospital of
Copenhagen, Department of Anaesthesiology and Intensive Care Medicine, Hillerød,
Denmark, 6Rigshospitalet, University Hospital of Copenhagen, Department of Trauma
Center, HOC 3193, Copenhagen, Denmark, 7University of Copenhagen, Faculty of Health
& Medical Sciences, Copenhagen, Denmark
INTRODUCTION. Worldwide millions of patients require treatment in the intensive care
unit (ICU), and the number of survivors is increasing. Survivors experience physical, mental
and cognitive symptoms, described as ‘‘post intensive care syndrome’’ (PICS) [1]. Critical
illness and intensive care reduces the health-related quality of life (HRQOL) while
increasing the burden and cost for families, and the healthcare system [2]. Follow-up clinics

[Figure 2 New onset PTSD]
CONCLUSIONS. Follow-up consultations for post ICU survivors appear to reduce
symptoms of PTSD, and may benefit survivors’ level of anxiety after ICU admission. Trials
are needed to improve HRQOL and prevent associated symptoms after ICU.
REFERENCES. 1. Needham DM et al. Improving long-term outcomes after discharge
from intensive care unit: report from a stakeholderś conference. Crit Care Med
2012;40:2:502-9. 2. Mehlhorn J et al. Rehabilitation Interventions for Postintensive Care
Syndrome: A Systematic Review. Crit Care Med 2014 Jan. 3. International prospective
register of systematic reviews, University of York, 2014. Record No. CRD42013006644
http://www.crd.york.ac.uk/prospero/
GRANT ACKNOWLEDGMENT. The Danish Nursing Organization, Nordsjællands
Hospital, Copenhagen University Hospital.
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THE IMPACT OF PSYCHOLOGICAL MORBIDITY ON THE EFFECTIVESS OF
STRUCTURED REHABILITATION CLASSES FOR SURVIVORS OF CRITICAL
ILLNESS
D. Mcwilliams1, H.E. Garratt-Kirk1
1

Queen Elizabeth Hospital, Therapy Services, Birmingham, United Kingdom
INTRODUCTION. The significant physical and psychological impact of a period of
critical illness has been well documented. Recovery can take many months and is often
incomplete. Previous studies of post ICU rehabilitation have demonstrated potential
improvements in both physical and psychological parameters (1), although it is still unclear
which patients would benefit most from such interventions (2).
OBJECTIVES. To assess the impact of a 6-week outpatient based exercise programme for
survivors of critical illness and evaluate whether initial anxiety or depression levels impact
on level of recovery.
METHODS. 42 patients from a single tertiary centre ICU, invasively ventilated
for C 5 days were recruited to the study. Baseline assessment was completed within
4 weeks of hospital discharge, with reassessment 8-10 weeks later. Patients attended for a
6 week course of out-patient, class based structured rehabilitation. Primary outcome measure was physical fitness, assessed using the 6 min walk test (6MWT), with secondary
measures of anxiety and depression using the HADS questionnaire.
RESULTS. 26/42 (62 %) patients completed the programme and underwent reassessment.
All subjects who completed the programme demonstrated significant improvement in the
6MWT and HADS scores. A median increase of 134 m (49 %) was seen for the 6MWT
which was similar to those seen in a previous study of the same intervention (1).
n = 26

Pre Rehabilitation

Post rehabilitation

6MWT, median (IQR)

276 m (204.25 - 365)

410 m (287.5-458.75) \0.001

p

Anxiety, median (IQR) 6 (3-9)

3 (1-6)

0.00252

Depression,
median (IQR)

3 (2-6)

0.00194

4 (3-9)

[Patient Outcomes]
A secondary analysis was completed for results based on initial anxiety and depression
scores. Of the 16 subjects who failed to complete the programme it was noted over half
(n = 9, 56 %) had significant scores for anxiety ([ 8). On a sub group analysis (see table 2)
patients with anxiety scores of C 10 showed the largest improvement in 6MWT distance
(94 %), as well as the largest reduction in anxiety (45 %) and depression (30 %).
6MWT

Anxiety

Depression

Anxiety 0-7

137 m (43 %)

0.8 (27 %)

1.9 (21 %)

Anxiety 8-10

106 m (51 %)

2.4 (27 %)

1.3 (20 %)

Anxiety [ 10

134 m (94 %)

6.5 (45 %)

4.5 (30 %)

[Level of improvement per initial anxiety score]
CONCLUSIONS. Attendance at a 6 week out patient, class based rehabilitation programme results in significant improvements to both physical and psychological outcomes in
survivors of critical illness. The level of improvement seen appeared to correlate with
anxiety scores on the HADS questionnaire, with the greatest improvement seen in those
patients with anxiety scores of C 10. It was noted however, subjects with higher levels of
anxiety at initial assessment were the least likely to complete the full 6 week programme.
As such, methods to reduce anxiety and improve compliance should be explored to ensure
maximum benefit to patients following critical illness.
REFERENCE(S). 1. McWilliams et al (2009) The impact and feasibility of a physiotherapy
led, exercise based rehabilitation programme for intensive care survivors. Phys Ther and
Practice. 25(8) pp566-571. 2. Connolly et al. (2012) Exercise rehabilitation following
hospital discharge in survivors of critical illness: an integrative review. Crit Care. 16:226
GRANT ACKNOWLEDGMENT. This project was supported by a QEHB charities grant.

or friends’’ [57,6 % out of the 66 patients who remembered (88,0 %)] y ‘‘Waking up in the
middle of the night’’ [53,8 % out of the 65 who remembered it (86,7 %)].
CONCLUSIONS. Almost all patients who had a TC have stressful memories of their ICU
stay. However, the level of stress caused by these memories varied according to factors and
patients. Experiences that were remembered as more stressful by patients were related to
communication, sleep, thirst and loneliness.
REFERENCE(S). - Rotondi A, Chelluri L, Sirio C, Mendelsohn A, Schulz R, Belle S et al.
Patient́s recollections of stressful experiences while receiving prolonged mechanical ventilation in an intensive care unit. Crit Care Med 2002; 30(4):746-75 - Samuelson K,
Lundberg D, Fridlund B. Stressful memories and psychological distress in adult mechanically ventilated intensive care patients: a 2-mothfollow-up study. Acta Anaesthesiologica
Scandinavica 2007;51(6):671-678
GRANT ACKNOWLEDGMENT. PI1 1/01113
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OUTCOMES AND NURSING WORKLOAD RELATED TO OBESE PATIENTS IN
THE INTENSIVE CARE UNIT
F.S.A. Carrara1, I.Y. Whitaker1, S.S.V. Zanei1, M.F. Cremasco1
1

Escola Paulista de Enfermagem - EPE - UNIFESP, Sao Paulo, Brazil
INTRODUCTION. The elevated prevalence of obesity in the population associated to the
effects on their health may increase the frequency of obese people are admitted in hospital
and in Intensive Care Units (ICU).
OBJECTIVES. To verify the prevalence of patients admitted to the ICU with a body mass
index (BMI) C 30 kg/m2; to characterize patients according to BMI C 30 kg/m2 or
BMI \ 30 kg/m2 considering the variables: demographic, clinics, hospitalization and nursing
workloads; to identify obese patients’ risk factors for death and length of stay (LOS) in the ICU.
METHODS. A cross-sectional study was carried out in the ICU of the University Hospital at
the Universidade Federal de São Paulo, Brazil.The variables analyzed were demographic data,
admission height and weight, comorbidities, illness severity, mortality, ICU and hospital length
of stay (LOS), adverse events and nursing workload. The Pearson’s Chi squared or Fisher’s
exact test and Student T test or Mann–Whitney test were used to compare the obese and
nonobese groups. The multiple logistic and linear regression were used to identify risk factors.
RESULTS. The sample consisted of 530 patients,105 (19.8 %) had a BMI C 30 kg/m2. The
women’s group had a significantly higher number of obese patients (p = 0.025). The average age
of obese patient was 57.8 years old, predominantly underwent surgical procedures (62.9 %) and
the mean of length of stay was 6.8 days in the ICU and 20.3 days in the hospital. There was no
difference in the average scores of the Charlson Comorbidity Index (Charlson CI) between obese
and non-obese patients, however, patients with BMI C 30 kg/m2 had diabetes mellitus
(p = 0,008) more often, systemic arterial hypertension (p \ 0.001) and dyslipidemia (p = 0,042).
The average of Simplified Acute Physiology Score (SAPS3), Sequential Organ Failure Assessment
(SOFA) at admission, SOFA at discharge, Nursing Activities Score (NAS), duration of mechanical
ventilation (MV) and number of complications revealed no statistical differences.
Variables

C 30 kg/m2
(n = 105)

\ 30 kg/m2
(n = 425)

P value

Gender (n, %) Female

62 (59.0)

199 (46.9)

0.025P

Age (average)

57.8 ± 16.9

59.9 ± 18.6

0.290t

Type of patient (n, %) Surgical

66 (62.9)

276 (64.9)

0.690P

ICU LOS (days average)

6.8 ± 8.2

7.5 ± 9.4

0.232 MW

Hospital LOS (days average)

20.3 ± 25.1

21.4 ± 22.3

0.083 MW

SAPS 3 (average)

42.5 ± 16.5

44.5 ± 15.1

0.220t

SOFA Admission (average)

3.5 ± 3.4

3.5 ± 3.1

0.647 MW

NAS (average)

65.3 ± 9.1

64.2 ± 7.9

0.219t

ICU Discharge (n, %) Death

10 (9.5)

56 (13.2)

0.293P

[Patients characteristics according to BMI]
In the obese group, the morbidly obese were younger (p \ 0.001), had lower Charlson CI
(p = 0,002), lower SAPS3 (p = 0,047), lower admission SOFA (p = 0.019), shorter LOS
in ICU (p = 0,015) and hospital stays (p = 0,039), however, there was an increased NAS
(p = 0,004).

1044
STRESSFUL PERCEPTIONS OF TRACHEOSTOMIZED PATIENTS IN THE
INTENSIVE CARE UNIT

Variables

M.A. Riera1,2, E. Gallart1,2,3, E. Afonso4, J. Gomez1, A. Vicalvaro1,2, A. Solsona1,2,
M. Lolo1,2, L. Calleja1, E. Olivera5, A. Mont1

Gender (n, %) Female

36 (52.2)

Age (average)

61.8 ± 15.8

1

Type of patient (n, %) Surgical

40 (58.0)

9 (60.0)

17 (81.0)

0.157P

Charlson CI (average)

3.5 ± 2.5

3.0 ± 1.8

1.5 ± 1.4

0.002KW

Vall d’Hebron Hospital, Critical Care, Barcelona, Spain, 2Vall d’Hebron Research
Institute, Health Research Group, Barcelona, Spain, 3Universitat Autonoma de Barcelona,
Nursing, Barcelona, Spain, 4Chelsea and Westminster Hospital, NICU, London, United
Kingdom, 5Vall d’Hebron Hospital, Barcelona, Spain
INTRODUCTION. A significant number of patients who are submitted to mechanical
ventilation require a tracheostomy in order to ensure safety and efficacy of ventilation.
Several authors have explored stressful experiences of patients in the intensive care unit
(ICU), but few studies have focused specifically in tracheostomized patients. Acknowledging the factors that are associated with stress in these patients may help prevent them.
OBJECTIVES. To determine the stressful perceptions that are related to the ICU environment and with the tracheal cannula (TC) in tracheostomized patients.
METHODS. A prospective, cohort study was performed in a tertiary ICU during 14 consecutive months. Patients submitted to mechanical ventilation and tracheostomized were
included. Main variables analysed included gender, age, APACHE II, ICU Length of stay
(LOS) and score in the ICU Stressful Experience Questionnaire (ICU-SEQ). Descriptive.
Questionnaire was done upon ICU discharge.
RESULTS. 75 patients were included, of which 47 (62.70 %) were male. Mean age was
54.92 (SD = 13.47), mean APACHE II score was 24,01 (SD = 7.72) and median of ICU
LOS was 38 days (minimum 11- maximum 189). 93.3 % of included patients remembered at
least one of the proposed stressors, both general and related to the TC. Most patients
remembered ‘‘Trouble falling asleep’’ and ‘‘Headaches’’ - both 67 patients (89.33 %). ‘‘Being
thirsty’’, ‘‘Noise’’, ‘‘Not being able to sleep’’, ‘‘Feeling blue or depressed’’, ‘‘Feeling lonely’’
and ‘‘Missing your spouse, relatives o friend’’ were remembered by 66 patients (88 %).
When evaluating levels of stress caused by each factor, the highest scores were attributed to
‘‘Not being able to speak’’ [61,3 % out of the 62 patients who remembered (82,5 %)],
‘‘Trouble speaking’’ [60 % out of the 65 patients who remembered (86,7 %)], ‘‘Trouble
falling asleep’’ [59,7 % out of the 67 patients who remembered (89,3 %)], ‘‘Being thirsty’’
[59,1 out of the 66 patients who remembered it (88,0 %)], ‘‘Missing your spouse, relatives

Obese I
(n = 69)

Obese II
(n = 15)

Obese III
(n = 21)

p

11 (73.3)

15 (71.4)

0.139P

56.4 ± 20.3

45.5 ± 11.3 \0.001AN

ICU LOS (days average)

7.1 ± 7.3

8.1 ± 10.4

4.8 ± 4.8

0.015KW

Hospital LOS (days average)

21.7 ± 26.5

21.5 ± 26.1

14.8 ± 19.4

0.039KW

SAPS 3 (average)

44.5 ± 15.7

44.2 ± 16.3

34.6 ± 17.6

0.047AN

SOFA-admission (average)

3.9 ± 3.4

3.9 ± 3.9

1.8 ± 2.4

0.019KW

NAS (average)

63.4 ± 9.0

66.9 ± 8.7

70.6 ± 7.6

0.004AN

[Characteristics of patients of obese groups]
In the obese group, admission SOFA and NAS were related to death in the ICU.
IC 95 %
OR Lower
Model Initial

IC 95 %
OR Upper

SAPS 3

0.941

1.097

0.680

SOFA- adm

1.090

2.496

0.018

NAS

1.048

1.382

Constant
Model Final

P

SOFA- adm

1.289

2.383

NAS

1.051

1.382

Constant

[Logistic Regression Model]

0.009
0.001
\0.001
0.007
0.001
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Regarding to the LOS in ICU, besides admission SOFA and NAS were added type of patient
and duration of MV.
CONCLUSIONS. The prevalence of obesity in this study was19.8 %. The developing of
knowledge about the obese patient’s characteristics is important to conduct therapy and
care. Further studies should be carried out to support the multidisciplinary team to give a
safe care to the critical obese patient.
REFERENCE(S). Akinnusi ME, Pineda LA, El Solh AA. Effect of obesity on intensive
care morbidity and mortality: a meta-analysis. Crit Care Med. 2008, 36(1):151-158
GRANT ACKNOWLEDGMENT. None.
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NURSING INTENSIVE CARE SKILLS TRAINING (NICST); A STRUCTURED,
PRACTICAL, NURSE LED TRAINING PROGRAMME, DEVELOPED AND
TESTED IN A RESOURCE LIMITED SETTING
T. Stephens1, A.P. de Silva2,3, J. Welch4, C. Sigera2, L. Peiris5, A. Dondorp6,
I. Karunathilake7, K.S.A. Jayasinghe7, R. Haniffa2,6,7
1

Barts Health NHS Trust, London, United Kingdom, 2National Intensive Care Surveillance,
Ministry of Health, Colombo, Sri Lanka, 3ICNARC, London, United Kingdom, 4University
College London Hospitals NHS Foundation Trust, London, United Kingdom, 5Post Basic
College of Nursing, Colombo, Sri Lanka, 6University of Oxford, Mahidol Oxford Tropical
Medicine Research Unit (MORU), Bangkok, Thailand, 7University of Colombo, Faculty of
Medicine, Colombo, Sri Lanka
BACKGROUND. Nurses constitute the largest proportion of the critical care workforce and
the availability of appropriately skilled nurses is essential for the delivery of quality care and
for the minimisation of morbidity and mortality (Aiken et al., 2014; Riviello et al., 2011).
However, formal high quality training for nurses in intensive care units (ICUs) in resource
limited settings is rarely available.
OBJECTIVES. The objective was to design and deliver a structured, locally resourced,
nurse led practical training programme (Nursing Intensive Care Skills Training; NICST) for
ICU nurses in a low-middle income country (Sri Lanka) and to assess the impact of this
training on participantś practical knowledge and skills.
METHODS. A three day training programme utilising a structured approach to patient
assessment and management for ICU nurses was delivered by local nurse tutors in partnership with overseas nurse trainers. Feedback was obtained throughout the planning and
delivery process to ensure the programme met the participantś learning needs. The impact of
the course was evaluated using the following methods: Pre and post course self-assessment;
an identical pre and post course, 30 min, Multiple Choice Questionnaire (MCQ); a post
course Objective Clinical Skills Assessment (OSCA) station; two post course Short Oral
Exam (SOE) stations and post course feedback questionnaires.
RESULTS. Three groups were trained totalling 117 ICU nurses. The level of self-reported
confidence in clinical skill improved significantly (p \ 0.0001) in all groups after training.
Post MCQ scores were significantly higher when compared to pre MCQ (P \ 0.0001) in all
three groups (see graph 1). Over 95 % passed the post course OSCA (patient assessment)
and SOE 1 (arterial blood gas analysis) whilst 76.9 % passed SOE 2 (3-lead electrocardiogram analysis). The course was highly rated by participants, with 98 % believing that the
course was a useful experience.

[Graph 1: Pre and Post MCQ scores/ %]
CONCLUSIONS. Nursing Intensive Care Skills Training (NICST) was highly rated by
participants and was effective in improving the knowledge and skills of those trained. This
sustainable short course model maybe adaptable to other settings and may offer an
opportunity to fill the current gap in formal, high quality training availability for ICU nurses
in low and middle income countries.
REFERENCE(S). Riviello ED, Letchford S, Achieng L, Newton MW (2011) Critical care
in resource-poor settings: lessons learned and future directions. Critical Care Medicine.
Apr;39(4) doi: 10.1097/CCM.0b013e318206d6d5. Aiken LH, Sloane DM, Bruyneel L, et al.
(2014) Nurse staffing and education and hospital mortality in nine European countries:
a retrospective observational study. The Lancet. Feb 25th. doi: 10.1016/S0140-6736
(13)62631-8

Diseases, Rochester, United States, 5Mayo Clinic, Department of Anesthesiology, Critical
Care Medicine, Rochester, United States, 6Mayo Clinic, Department of Physical Therapy,
Rochester, United States
INTRODUCTION. It has been progressively recognized that immobility due to critical
illness requiring respiratory support via mechanical ventilation (MV) or non-invasive
positive pressure (NIPPV), adversely impacts long-term physical function, quality of life,
and cognition [1,2]. In patients with respiratory failure, neuromuscular deconditioning can
be reduced through a QI initiative aimed at reducing deep sedation and implementing early
physical and occupational therapy (PTOT) [2].
OBJECTIVES. Develop a new sedation protocol with a goal of using less benzodiazepine
infusion and amount for sedation, decreasing oversedation, and increasing initial PTOT
consultation with use of a new PTOT algorithm adopted from Johns Hopkins medical ICU
[2,3,4].
METHODS. This is a prospective QI cohort of consecutive adults (age [ 18 years)
admitted to a quaternary academic CCU with cardio-respiratory failure requiring mechanical ventilation (MV) or non-invasive positive pressure ventilation (NIPPV). During a
3 month period (1/2014-3/2014), multi-pronged interventions targeting care processes were
initiated including multidisciplinary education at the beginning of each month and weekly
thereafter. The intervention also included creation of updated sedation and PTOT protocols,
educational posters, daily checklists, super users, and periodic staff feedback on protocol
adherence.
RESULTS. There were 58 patients who were on MV or NIPPV. We excluded 14 patients
due to the following: comfort cares or died within 48 h from admission, transferred out of
the CCU within 48 h for surgery or to the general floor, or deeply sedated and paralyzed for
Hypothermia Protocol due to cardiac arrest. There was a decrease in the number of patients
exposed to benzodiazepines during the interventional period (Pre-QI patients 85 % (n = 45/
53) vs post-QI 71 % (n = 41/58), p = 0.11) and less continuous infusions were given. Prior
to the QI initiative, PTOT was initially consulted on 34 % (n = 18/53) of patients, compared to 53 % (n = 31/58) of patients in the interventional period (p = 0.055). There was
also an increase in the number of PTOT sessions in the CCU (pre-QI median of 0 [0,2] vs
post-QI median of 2 [1,2] days, p = 0.0003).
CONCLUSION. By avoiding deep sedation and increasing compliance of updated goaldirected sedation through a QI initiative, early physical therapy can be safely initiated in
patients with cardio-respiratory failure needing either MV or NIPPV.
REFERENCES. 1) CHEST 2010; 138(5):1224-1233. 2) Arch Physical Med Rehabilitation
2010; 91:536-42. 3) Top Stroke Rehabilitation 2010;17(4):271-281. 4) Critical Care Med
2013; 41:1435-1442
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ISOLATION MEASURES FOR PREVENTION OF NOSOCOMIAL INFECTIONS
IN BURN PATIENTS: A SYSTEMATIC REVIEW AND META-ANALYSIS
K. Raes1, K. Blot1, S. Labeau1, S. Blot2
1

Ghent University, Ghent, Belgium, 2Ghent University Hospital, Ghent, Belgium
INTRODUCTION. Nosocomial infections remain a major issue among burn patients,
associated with substantial morbidity and mortality. Therefore prevention of nosocomial
colonization and infection through an infection control program, such as application of
isolation measures, is important.
OBJECTIVES. To assess the impact of isolation measures on nosocomial colonisation and
infection rates in burn units by means of a systematic review and meta-analysis.
METHODS. The MEDLINE database was systematically searched for before-after, interrupted time series, and randomised controlled trials researching the isolation measure in
burn units. Random effects meta-analysis calculated odds ratios (OR) for pre- to postintervention reduction of colonization and infection rates (number of affected patients per
total number of admitted patients). The methodological quality of studies was assessed
through the Downs and Black checklist. Heterogeneity and possible publication bias was
assessed through funnel plots.
RESULTS. The systematic review revealed 44 studies of which 5 controlled before-after
studies were eligible for inclusion in the meta-analysis. No randomized studies were
identified by literature search. Meta-analysis of isolation interventions demonstrated an
overall reduction in colonization and infection rates associated with implementation of
isolation measures (OR 0.26 [95 % confidence interval (CI) 0.22-0.30], P \ 0.0001)(Figure). This reduction was comparable for prevention of colonization (OR 0.20 [95 % CI 0.080.50], P = 0.0007) and infection rates (OR 0.26 [95 % CI 0.22-0.30], P \ 0.0001). While
there was low statistical heterogeneity, clinical heterogeneity between the studies was
substantial.
CONCLUSION. These results suggest that implementation of isolation measures contributes to a significant reduction of colonization and infection rates in burn patients.
Nonetheless because of the lack of high quality studies, small number of studies and high
clinical heterogeneity, these data should be interpreted with caution. A recommendation can
be made to organize proper scientific research on isolation measures in burn units through
high quality studies.
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DELIRIUM AND EARLY PHYSICAL THERAPY (DEPTH): A QUALITY
IMPROVEMENT (QI) PROJECT IN CORONARY CARE UNIT (CCU):
INITIATING EARLY PHYSICAL THERAPY
S.J. Lee1, D.R.S. Reddy1, P.K. Guru1, J.K. Pannu1, M.O. Al-Qadi1, L.M. Welper2,
M.P. Disdier Moulder3, J.P. Bois4, T.H. Tajouri4, R.J. Le4, R. Kashyap5, M.D. Pyfferoen6,
B.J. Selim1, Delirium and Early Physical Therapy (DEPTH) QI Team
1
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[Meta-analysis Forest plot with subgroup analysis]
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PATIENT FLOW MANAGEMENT IN AN INTENSIVE CARE UNIT: A PROCESS
OF CONTINUOUS IMPROVEMENT
A. Mauro Azevedo1, R. Baptista Martins Porfirio1, E. Cristina Bergamasco1,
A. Capone Neto2, B. Murata Murakami1
1

Faculdade de Enfermagem do Hospital Israelita Albert Einstein, São Paulo, Brazil,
Hospital Israelita Albert Einstein, São Paulo, Brazil
INTRODUCTION. Management in the health area seeks solutions for a number of challenges, among which is to associate quality of patient care and cost reduction and control1.
There are many ways to achieve this goal and one of them is to enhance its productivity2,3.
Therefore, promoting agility in in-patient flow of an Intensive Care Unit (ICU) is an
essential factor in obtaining the desired results. According to our institution’s protocol, after
a patient is discharged from the ICU and given a bed in the designated ward, transfer must
be made within 60 min. However, several reasons can cause delay in this process. Considering the issue described above, interest arose to investigate the factors that interfere in
the delay of patient transfer, identifying where there is possible room for improvement and
consequently increasing productivity in the sector.
OBJECTIVES. To investigate the time spent on transferring a patient discharged from the
ICU after obtaining a bed in the designated medical ward and to identify the reasons causing
delay.
METHOD. A retrospective, descriptive, exploratory and quantitative study. Research was
done in an adult ICU of 41 beds in a large, private, tertiary hospital, located in the city of
Sao Paulo (Brazil). Records referring to patient discharge and transfers to the medicalsurgical unit were analyzed between the months of Jun 2012 and Aug 2013.
An instrument created by the authors was used in order to collect the data, containing
information on the time of patient discharge given by the management central and patient’s
real transfer time. When any delay was detected the reason for that occurrence was
identified.
RESULTS. Data from 4788 patients were assessed. Any transfer that took more than
60 min was considered delayed.
In 68 % of cases (3274 patients) the target was met. However, in 32 % (1514 patients)
transfer took more than an hour. Delay varied from 61 to 1194 min, with an average of
104 min.
In this study, the Nursing team was responsible for most delays (28,2 %; 427 cases) due to
procedures that had to be done before transfer could be made. Motives concerning the
patient himself were present in 371 transfers (24,5 %). Customer satisfaction and request
fulfillment are part of the institution’s mission. Therefore, when a patient asks for a hygienic
procedure or food before transfer, his or her needs are seen to, causing delay in his transfer
to the designed unit. On the basis of the data, more studies are needed in order to assess the
financial impact these delays cause in the budget of ICUs.
REFERENCES. 1. Fernandes HS, Silva E, Capone Neto A, Pimenta LA, Knobel E. Gestão
em terapia intensiva: conceitos e inovações. RevSocBrasClinMed.2011 Mar-Abr;9(2):12937. 2. Zucchi P, Bittar OJNV, Haddad N. Produtividade em hospitais de ensino no estado de
São Paulo. Rev Panam Salud Pública.1998 Nov;4(5):311-6. 3. Bittar OJNV. Produtividade
em hospitais de acordo com alguns indicadores hospitalares.Rev Saúde Pública. 1996;30(1):
53-60.
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CRITICAL CARE NURSES’ KNOWLEDGE OF EVIDENCE-BASED PRACTICE
ON THORACIC DRAINAGE: AN EVALUATION QUESTIONNAIRE
S. Demeulemeester1, S. Labeau1, S. Blot1
1

Ghent University, Ghent, Belgium
INTRODUCTION. Thoracic drainage is an important responsibility for ICU nurses.
Knowledge of the related evidence-based recommendations is necessary to provide highquality nursing care but a validated and reliable assessment tool is not available.
OBJECTIVES. To develop a reliable and valid evaluation tool for ICU nurses’ knowledge
of evidence-based practice on thoracic drainage.
METHODS. Fifteen nursing-related knowledge questions were identified from a review of
evidence based practice on thoracic drainage. Multiple choice questions were subjected to a
post hoc face and content validation by expert assessment. Based on the test results, an item
analysis was performed on participants (n = 529) at the annual congress of the Flemish
Society of Critical Care Nurses.
(23 Nov. 2012).
RESULTS. The questionnaire contains the following items on thoracic drainage: the
anatomy of the lung, indications of a chest drain (pneumothorax, hemothorax and tension
pneumothorax), the thoracic drainage system (drainage collection chamber, water seal and
suction control chamber), the tubing, the chest drain (placement, removing and suture of a
thoracic drainage) and the complications (tension pneumothorax and occlusion of the tubing). Face and content validity was achieved for all of our 15 items. The content validity
assessment revealed that preferably questions about positioning for placement of a chest
tube and observation of breathing should be added. During the congress 529 questionnaires
were collected (response rate 74.1 %). The item analysis revealed good results on difficulty,
discriminative value and quality of response alternatives. Values for item difficulty ranged
from 0.27 to 0.82 for 13 questions, while two questions had a value of [ 0.90; discriminative values ranged from 0.10 to 0.70 and values for the quality of the response alternatives
between 0.00 and 0.44.
CONCLUSIONS. The questionnaire is reliable and has face and content validity but not the
entire content was included. Therefore two additional items were added to the existing
questionnaire. This questionnaire can be used to identify educational needs about thoracic
drainage.
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DEMAND FOR NURSING CARE IN THE INTENSIVE CARE UNIT
G. Moraes de Oliveira1, E. Ribeiro dos Santos1, B. Murata Murakami1
1

Faculdade de Enfermagem do Hospital Israelita Albert Einstein, São Paulo, Brazil
INTRODUCITON. The Nursing Activities Score (NAS) is an indicator used to measure
Nursing workload in Intensive Care Units (ICU) through 23 items. Each item receives a
score ranging from 1.2 to 32.0. The total score represents the sum of those values, in
percentages, reaching up to 176.8 %. Each point represents 14.4 min of care1.
In this study, we assessed the demand for Nursing care for patients with cardiovascular
diseases, because it is known that the incidence of those conditions has increased, thereby a

greater number of hospitalizations is expected. In the ICU, those patients will require
specialized care and team members should be well prepared to care for them with quality2,3.
OBJECTIVE. To assess the demand for Nursing care through application of the NAS in the
ICU.
METHOD. This is a cross-sectional descriptive exploratory field study with quantitative
correlational data analysis. The research was performed in a 41-bed adult ICU in a tertiary,
extra-sized private hospital located in São Paulo (Brazil). The non-probability sample
included medical charts of patients admitted between 01 and 31 July 2013 with cardiovascular diseases. For data collection, an instrument consisting of two parts was used:
Sample characterization and NAS items. The data collection instrument was daily applied
by using data from patients charts regarding the 24 h before.
RESULTS. 28 medical charts were assessed. The population was mostly male (16,
57.14 %), between 60 and 80 years old (16, 57.14 %), with a diagnosis of cardiopulmonary
arrest (5, 17.90 %). The mean hospital stay was 7.6 days. In the first 24 h in the ICU, NAS
ranged between 81.50 % and 131.20 %. The discharge score ranged from 79.70 % to
107.50 %. The score reduced or stabilized during the period, except for four cases. Thereby,
the mean demand for care for the sample was 97.26 % with a standard deviation of 10.03.
The highest scores were related to patients with a diagnosis of cardiopulmonary arrest and
longer ICU stay.
The sub-items most frequently scored were those related to monitoring and titration, laboratory examinations, medications, hygiene procedures, mobilization and positioning,
support and care of relatives and patient, and administrative and managerial tasks.
CONCLUSION. 28 ICU patients with cardiovascular diseases were assessed. The average
demand for care according to NAS score was 97.26 %, characterizing high dependency for
Nursing care.
REFERENCES. 1. Bochembuzio L. Avaliação do instrumento Nursing Activities Score em
neonatologia [tese]. [São Paulo (SP)]: EEUSP; 2007. 160 p. 2. Cassani RSL, Nobre F, Filho
AP, Schimidt A. Prevalência de fatores de risco cardiovascular em trabalhadores de uma
indústria brasileira. Arq Bras Cardiol. 2009; 92(1): 16-22. 3. Godoy MF, Lucena JM,
Miquelin AR, Paiva FR, Oliveira DLQ, Junior JLA et al. Mortalidade por doenças cardiovasculares e nı́veis socioeconômicos na população de São José do Rio Preto. Arq Bras
Cardiol. 2007; 88(2): 200-6.
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CRITICAL CARE NURSES’ KNOWLEDGE OF EVIDENCE-BASED PRACTICE
ON THORACIC DRAINAGE
S. Demeulemeester1, S. Labeau1, S. Blot1
1
Ghent University, Ghent, Belgium
INTRODUCTION. Thoracic drainage is an important responsibility for ICU nurses.
Knowledge of evidence-based recommendations is necessary to provide high-quality
nursing care.
OBJECTIVES. To evaluate ICU nurses’ knowledge on thoracic drainage to identify the
specific educational needs.
METHODS. We used a reliable and valid knowledge test based on 15 multiple-choice
questions on thoracic drainage. Additional demographics included gender, ICU experience,
number of ICU beds, and whether respondents held a bachelor-after-bachelor ICU qualification. The survey was distributed during the annual congress of the Flemish Society for
Critical Care Nurses (23 Nov. 2012).
RESULTS. During the congress 529 questionnaires were collected (response rate 74.1 %).
The Median score on the knowledge test was 67 % (IQR 53-73 %). Respondents with an
additional ICU qualification and hospitals with more ICU beds have better score’s on the
test. More than 80 % of respondent have god knowledge about function and risk of the water
seal. 82 % of the respondents know the use of a purse-string suture with thoracic drainage.
More than 60 % of respondents know that, in case of pneumothorax, placement of the drain
is apical anterior, but only 39 % know that for hemothorax the placement is basal anterior.
Only 22 % of respondents know that in ventilated patients chest tubes must be removed
during inspiratory phase while 65 % know to remove tubes during expiration of nonventilated patients. 27 % of respondents know that pressure in the drainage collection
chamber is the same as the intrapleurale pressure. Only 45 % of respondents know that in
case of occlusion, the tube has to be removed. In this regard, 40 % thinks they can milk or
strip the tube while this is contra-indicated. We can conclude that there’s a good knowledge
on water seal and suture of thoracic drainage ([ 80 % correct answer).
CONCLUSIONS. Educational opportunities exist regarding pressure in the drainage collection chamber and how to deal with tube occlusion.
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RISK FACTORS FOR NEONATAL HEALTHCARE-ASSOCIATED
BLOODSTREAM INFECTIONS IN A NEONATAL INTENSIVE CARE UNIT
E.H. Verstraete1, K. De Coen2, D. Vogelaers1, P. Vanhaesebrouck2, S. Blot1
1

Ghent University, Internal Medicine, Ghent, Belgium, 2Ghent University Hospital, Ghent
University, Neonatal Medicine, Ghent, Belgium
INTRODUCTION. Healthcare-associated bloodstream infection (HABSI) is a frequent
complication in neonatal intensive care units (NICUs).
OBJECTIVES. To describe risk factors for neonatal HABSI.
METHODS. A hospital-based surveillance-program and a NIC audit system were used to
identify neonatal HABSI-cases (2002-2011). HABSI is defined according to National
Institute Child Health Development criteria. Neonates with a NICU stay
\3 days were excluded. Only the first episode of HABSI is considered. Severity of illness is
assessed with the Clinical Risk Index for Babies (CRIB) score. Risk factors for HABSI were
assessed by univariate analysis and multiple logistic regression. Gastrointestinal disease is
defined as necrotizing enterocolitis and/or gastrointestinal perforation.
RESULTS. A total of 342 neonates developed HABSI in 5134 admissions (6.7 %). Factors
associated with HABSI in univariate analysis are in Table 1. Logistic regression analysis
revealed that independent risk factors for HABSI are: TPN (odds ratio [OR] 8.1, 95 %
confidence interval [CI] 4.0-16.5), very-low-birth-weight (VLBW) (OR 3.2, 95 % CI 2.54.1), gastrointestinal disease (OR 2.5, 95 % CI 1.5-4.2), and surgery (OR 3.2, 95 % CI 2.54.2). Sub-analysis with TPN divided in short term (\ 14 days) or long term administration
(C 14 days), revealed a 5-fold-increased OR for TPN long term administration.
CONCLUSIONS. In this study HABSI was associated with VLBW, TPN, gastrointestinal
diseases, and surgery. Limiting the duration of TPN remains a key point in the prevention of
HABSI.
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EFFECT OF NEONATAL INTENSIVE CARE ON IMPROVEMENT OF
MORTALITY AND MORBIDITY OF VERY LOW BIRTH WEIGHT INFANTS
T. Sung1, J.W. Lee1, Y.J. Lee1, Y.J. Oh1, K.H. Lee1
1

[Table 1. Univariate risk factors for HABSI]
REFERENCE(S). 1. Fanaroff AA, Korones SB, Wright LL, Verter J, Poland RL, Bauer
CR, et al. Incidence, presenting features, risk factors and significance of late onset septicemia in very low birth weight infants. The National Institute of Child Health and Human
Development Neonatal Research Network. Pediatr Infect Dis J. 1998;17(7):593-8. 2. Perlman SE, Saiman L, Larson EL. Risk factors for late-onset health care-associated
bloodstream infections in patients in neonatal intensive care units. American Journal of
Infection Control. 2007;35(3):177-82. 3. Stoll BJ, Hansen N, Fanaroff AA, Wright LL,
Carlo WA, Ehrenkranz RA, et al. Late-onset sepsis in very low birth weight neonates: the
experience of the NICHD Neonatal Research Network. Pediatrics. 2002;110(2 Pt 1):285-91.
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FLUID MANAGEMENT AND CEREBRAL EDEMA IN CHILDREN WITH
DIABETIC KETOACIDOSIS

Hallym University Medical Center, Seoul, Republic of Korea
INTRODUCTION. With recent great improvement in neonatal intensive care system, the
survival rate of very low birth weight infants (VLBWI) and early preterm infants had
increased tremendously in Korea as well as worldwide.
OBJECTIVES. In this study we observed changes in the outcome of VLBWI who admitted
to the neonatal intensive care unit of Hallym University Kangnam Sacred Hospital in the last
8 years.
METHODS. We performed a retrospective review of 419 VLBWI who were born from 1st
January 2004 to 31st December 2012. We compared the outcomes including survival rate,
birth weight(BW), gestational age(GW), morbidities, and mortality between period I(20042009) and period II(2010-2012).
RESULTS. Overall incidence of VLBWI was 2.6 % and it was significantly higher in
period II(3.7 %). Mean BW and GW were significantly decreased in period II(P \ 0.00,
P \ 0.01). Duration of ventilator use and total oxygen treatment were not different
(P [ 0.05). The incidence of cervical incompetence and antenatal steroid therapy, premature rupture of membrane were higher in period II. The survival rate increased from
period I (72.1 %) to period II (88.2 %). BW-specific survival rate increased in 5,00-1,000
gm and GA-specific survival rate significantly increased in 24-27 weeks. The incidences of
respiratory distress syndrome(RDS), retinopathy of prematurity(ROP), sepsis, bronchopulmonary dysplasia(BPD), intraventricular hemorrhage, periventricular leukomalacia, and
necrotizing enterocolitis were same except patent ductus arteriosus. The most common
cause of death in VLBWI was RDS and then pulmonary hemorrhage and sepsis. The time of
death was mostly less than 7 days after birth.
CONCLUSIONS. The survival rate of VLBWI was increased in period II, especially in less
than 1,000 gm and below 27 weeks. This may be due to recent dramatic improvement of
neonatal care. But more efforts are needed to improve outcome during initial phase and to
reduce long term complication such as BPD and ROP.
REFERENCE(S). 1. Chang JY et al. Decreasing trends of neonatal and infant mortality
rates in Korea: compared with Japan, USA, and OECD nations. J Korean Med Sci
2011;26:1115-23. 2. Lemons JA et al. Very low birth weight outcomes of the National
Institute of Child Health and Human Development Neonatal Research Network, January
1995 through December 1996. Pediatrics 2001;107:e1.
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INTRODUCTION. Cerebral edema (CE) is the leading cause of mortality and morbidity in
children and adolescents with diabetic ketoacidosis (DKA). In 2004, the ESPE, LWPES, and
ISPAD endorsed recommendations for type and amount of fluid hydration for DKA patients
aimed at reducing CE. We modified the type of IV hydration from  normal saline
(77 mEq/L) to Lactated Ringer’s (130 mEq/L), and decreased the total fluid volume to be
administered in the first 24 h from 3500 mL-m-2-day-1 to B 2500 mL-m-2-day-1
OBJECTIVES. To compare the incidence of CE and its morbidity/mortality among DKA
patients before and after the implementation of a restrictive IV hydration protocol of
2500 mL-m-2-day-1 with lactated Ringer’s at Texas Children’s Hospital.
METHODS. We identified patient records using ICD-9 codes for DKA, poorly controlled
diabetes, or CE from 8/1/98 to 7/31/04 (Before) and from 8/1/04 to 8/1/10 (After). We
reviewed charts to validate DKA diagnosis (glucose C 200 mg/dl and HCO3 B 15 mEq/L
or pH B 7.3) and determine incidence of suspected CE based on clinical and radiographic
evidence (i.e., altered mental status, GCS B 8, or head CT). The severity of DKA was
graded based on pH and bicarbonate concentration.
RESULTS. We identified 1,868 patient records. There were no differences in demographics
of patients before and after the implementation. The incidence of suspected CE was 9.6 %
(before) vs. 8.3 % (after). The cases who presented initially to an outside hospital (OSH)
were more likely to be graded severe DKA (Odds Ratio (OR): 2.02; 95 % CI:1.62-2.52,
p \ 0.0001), more acidotic (OR: 2.17; 95 % CI:1.67-2.81, p \ 0.0001), increased azotemia
(OR:4.64;95 % CI:3.78-5.69, p \ 0.0001), and develop CE (OR: 2.80;95 % CI:2.00-3.91,
p \ 0.0001). Overall, 13.1 % of cases from an OSH had suspected CE vs. 7.0 % of cases
managed at TCH (p \ 0.001) and 13.9 % vs 4.6 % (p \ 0.05) before and after, respectively.
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EFFICACY OF AN IGM PREPARATION IN THE TREATMENT OF PATIENTS
WITH SEPSIS: A DOUBLE-BLIND RANDOMIZED CLINICAL TRIAL IN
A PEDIATRIC INTENSIVE CARE UNIT
E. Kola1, E. Celaj1, I. Bakalli1, R. Lluka1, D. Sala1, S. Sallabanda1
1

UHC ‘Mother Theresa’, Tirana, Albania
AIM. Additional treatments for sepsis to be administered alongside the standard therapy
recommended by the Surviving Sepsis Campaign have recently undergone evaluation. Due
to its anti-bacterial, anti-inflammatory and immunomodulatory properties, intravenous
polyvalent immunoglobulin M (IgM)-enriched immunoglobulins (IgM preparation) has
been investigated as one of these potentially valid adjunctive therapies. The aim of this trial
was to assess the efficacy of an IgM preparation as adjuvant therapy in the treatment of
pediatric patients with sepsis.
METHODS. In our study, 78 septic patients admitted to a pediatric intensive care unit
(PICU) at the University Hospital Center ‘‘Mother Teresa’’ in Tirana, Albania, were randomized into two groups (intervention and control). All patients were treated according to
standard PICU sepsis guidelines. Additionally, patients in the intervention group received
the IgM preparation Pentaglobin while patients in the control group received standard
sepsis therapy, but no immunoglobulin administration.
RESULTS. The survival rate was higher in the intervention group (87 %, N = 34) than in
the control group (64 %, N = 25), and this difference was statistically significant
(P = 0.03). Length of stay (LOS) was also significantly shorter in the intervention group.
CONCLUSION. In this study conducted in Albania, use of an IgM preparation, in addition
to standard sepsis therapy, led to a significant increase in the survival rate as well as a
significant reduction in LOS compared with placebo, when administered in PICU patients
with sepsis.
KEYWORDS. bacterial infections, IgM preparation, immunoglobulin, immunotherapy,
Pentaglobin, sepsis.

Group characteristics

Before N = 604

After N = 1264

Age (yr.)

11.4 ± 0.2

11.9 ± 0.1

1057

% Males/females

42/58

45/55

Length of stay (days)

3.5 ± 0.2

3.5 ± 0.1

% Transfers from OSH (n)

43 % (260)

40 % (506)

CD64 INDEX ON NEUTROPHILS VS. CRP, PROCALCITONIN, HEMOSCORE,
AS A SEPSIS DIAGNOSTIC MARKERS IN INFANTS AFTER CORRECTION OF
CONGENITAL HEART DISEASE WITH CARDIOPULMONARY BYPASS

Suspected CE cases

Before N = 58

After N = 105

% New onset

53 %

50 %

Total fluids in 24 h (ml/kg/day)

3125 ± 113

2736 ± 65*

Adverse outcomes as % total DKA

0.50

0.24

Adverse outcomes as % of suspected CE

5.2

2.9

[Patients Demographics and Cerebral Edema]
Mean ± SE; Adverse outcome defined as neurologic impairment or death; * p \ 0.005 by
t-test
CONCLUSIONS. Decreasing the rate of fluid administration during the initial 24 h to
2500 mL-m-2-day-1 and increasing the sodium content of IV fluids did not significantly
decrease the incidence of adverse outcomes in children with DKA. The patients who initially presented to an outside hospital had a more severe DKA condition.

A.A. Krivoshapkina1, A.I. Subbotovskaya2, O.V. Strunin1, A.N. Shilova2, A.A. Efimov1,
I.A. Kornilov3, V.S. Kozireva2
1
Novosibirsk State Research Institute of Circulation Pathology, ICU, Novosibirsk, Russian
Federation, 2Novosibirsk State Research Institute of Circulation Pathology, Biochemical
Laboratory, Novosibirsk, Russian Federation, 3Novosibirsk State Research Institute of
Circulation Pathology, Department of Anesthesiology, Perfusiology and Extracorporeal Life
Support, Novosibirsk, Russian Federation
INTRODUCTION. Despite the improved development in the understanding and treatment
of sepsis, it remains a common cause of morbidity and mortality in neonatal and pediatric
intensive care units (ICUs)(1). Signs and symptoms of sepsis are difficult to distinguish from
those of other clinical conditions causing systemic inflammatory response syndrome (SIRS),
particularly in infants after cardiac surgery with cardiopulmonary bypass (CPB), which
commonly can cause SIRS by itself (2). Many studies showed a limited use of procalcitonin
(PCT) and C-reactive protein (CRP) as sepsis markers in infants after CPB(3).
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OBJECTIVE. To investigate the possibility of use of CD64 index on neutrophils as an
early marker of sepsis in infants after cardiac surgery with cardiopulmonary bypass and to
compare its diagnostic and prognostic value to those of other routinely used markers.
MATERIALS. The study included 86 infants after cardiac surgery with cardiopulmonary
bypass with a strong suspect of infection and probability of sepsis realisation in postoperative period. At the moment of suspicion, the CD64 index on neutrophils, PCT, CRP were
determined in whole EDTA-stabilized blood. HEMOSCORE also were calculated. The
patients were retrospectively allocated into 2 groups - those who developed sepsis (group 1)
n = 42, and those who did not (group 2) n = 44. Data were analysed with Mann–Whitney
or Chi squared tests as appropriate. ROC-analysis was used to assess markers’ predictive
ability. A p-value less than 0.05 was considered statistically significant. Continuous data are
median (25-75 percentile).
RESULTS. The CD-64-index in the groups 1 and 2 were 2.12 (1.85 - 2.44) and, 1.40 (1.10 1.62), respectively P \ 0.0001. The area under the curve for CD64 index was 0.890 and, at
the cut-off point 1.9 had a sensitivity 76 % and specificity 88 %, positive predictive value
(PPV) 86 %, negative predictive value (NPV) 79 %. CRP and HEMOSCORE also didn’t
show diagnostic and prognostic values comparable to CD64 index (Figure 1).

[ROC curves comparing CD64index, PCT,CRP,HEMOSCORE]
The sensitivity and the specifity of PCT at the point [ 2 mmol/l were 58 % and 59 %
respectively, with a PPV 58 % and NPV 59 %.
CONCLUSION. CD 64 index on neutrophils is a new good early diagnostic marker of
sepsis as compared to PCT and CRP and HEMOSCORE scale for infants after cardiac
surgery.
REFERENCE(S). 1) Watson RS, Carcillo JA (2005) Scope and epidemiology of pediatric
sepsis. Pediatr Crit Care Med 6 (Suppl 3):S3-S5. 2) Wheeler D.S., Jeffries H.E., Zimmerman J.J., Wong H.R., Carcillo J.A. Sepsis in the pediatric cardiac intensive care unit.
World J. Pediatr. Congenit. Heart Surg. 2011 Jul. 1;2(3):393-9. 3) Davis B.H. Improved
diagnostic approaches to infection/sepsis detection. Expert Rev. Mol. Diagn. 2005; 5:193207
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Sabadell. Corporació Sanitaria Universitaria Parc Tauli, Sabadell, Spain, 4Hospital Regional
Universitario de Málaga-Carlos Haya, Málaga, Spain, 5Hospital Son Espases, Mallorca,
Spain, 6Hospital Clı́nico Universitario de Valladolid, Valladolid, Spain, 7Hospital
Universitario de Salmanca, Salamanca, Spain, 8Complejo Asistencial Universitario de
Burgos, Burgos, Spain, 9Hospital Infantil Virgen del Rocı́o, Sevilla, Spain, 10Hospital Puerta
del Mar, Cádiz, Spain, 11Hospital Mutua de Terrasa, Terrassa, Spain
INTRODUCTION. Sepsis remains a major cause of morbidity and mortality among
children
Objectives: To evaluate the impact on mortality of a multiple intervention to translate
knowledge about empirical antibiotic treatment for severe sepsis into clinical practice
METHODS. Prospective, multicenter study using a before-and-after design to evaluate a
multiple intervention to translate knowledge into clinical practice conducted in 34 spanish
Pediatric Critical Care Units. Patients: children admitted with severe sepsis and septic shock
in the pre-intervention period (November-2011 to May-2012) and in the post-intervention
period (November-2012 to May-2013). Educational intervention (workshops and meetings,
posters, triptychs, mailing and on-line training simulation, www.edusepsis.org/en/
training.htlm) from September to November-2012 (1200 physicians and nurses participated). Statistical analysis: X2 test to compare categorical variables and t-student or U
Mann–Whitney tests to compare continuous variables. SPSS17.
RESULTS. We collected 223 patients in the pre-intervention and 203 in the post-intervention period. To analyze the treatments administered we excluded 25 and 33 patients
respectively referred from other hospitals. No differences were found between the preintervention and the post-intervention periods respect to gender (59.5 % males vs 52 %),
age (median 15.73 months, P25-75 2.19-45.2 vs 8.5 months P25-75 1.93-51.75), PRISM III
score (median 9 P25-75 5-14 vs 9 P25-75 5-13), presence of septic shock (52.5 % vs 57 %),
underlying diseases (41.4 % vs 47 %), medical pathology at admission (83 % vs 86.4 %),
community origin (62.6 % vs 64.1 %) or need for mechanical ventilation (55 % vs 54.7 %).
Statistically significant differences were found with respect to time from the diagnoses of
sepsis to antibiotic administration from the pre-intervention to the post-intervention period
(median 60 min P25-75 21.25-134.25 vs median 30 min P25-75a15-60, p \ 0.001), lactate test
performed (75.2 % vs 87 %, p 0.003), blood culture before antibiotic administration
(74.2 % vs 84.1 %, p 0.021) and the administration of antibiotics in the first 3 h (community
sepsis) and in 1 h (nosocomial) (74.24 % vs 95.8 %, p \ 0.001). No differences were found
between the recommendation of fluids administration (88.7 % vs 92.9 %), Sv02 test
(47.9 % vs 52.35 %) or measure of CVP (51 % vs 51.7 %). Overall mortality decreased
from 15.45 % to 12.9 %, p 0.456; in patients with septic shock decreased from 26.9 % to
20.8 % p 0.314, and in patients without underlying diseases was reduced from 8.6 % to
4.4 % p 0.277.
CONCLUSIONS. The intervention was effective respect to decrease the time to antibiotic,
the lactate test and the extraction of blood cultures before antibiotics. Although mortality
decreased by half in previously healthy children and the overall mortality was reduced, we
didn’t found statistically significant differences.
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IS RED BLOOD CELL DISTRIBUTION WIDTH A USEFUL OUTCOME
PREDICTOR IN CRITICALLY ILL PEDIATRIC PATIENTS?

1060

M.-Y. Oh1, E.J. Ha1, S.J. Park1, W.K. Jhang1

CONSENT FOR PAEDIATRIC CENTRAL VENOUS CATHETER (CVC)
INSERTION IN A TERTIARY SPECIALIST PAEDIATRIC HOSPITAL

1

Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea
INTRODUCTION. Recently, red blood cell distribution width (RDW) has been reported to
be associated with inflammatory markers, bloodstream infection, risk of cardiovascular
event, congestive heart failure, all-cause hospital mortality and long term outcome in adult
patients. However, the exact mechanisms underlying these associations remain unclear and
it was not thoroughly studied in pediatric patients.
OBJECTIVES. To evaluate whether RDW is associated with inflammatory markers, heart
failure or clinical outcome in critically ill pediatric patients.
METHODS. We retrospectively reviewed medical records of 216 consecutive pediatric
patients admitted to pediatric intensive care unit (PICU) between January 2013 and
December 2013. We analyzed results of RDW, hemoglobin, lactic acid, plasma B-type
natriuretic peptide(BNP), C-reactive protein(CRP), pediatric risk of mortality (PRISM) III,
modified sequential organ failure assessment (mSOFA) score and pediatric multiorgan
dysfunction score(pMODS).
RESULTS. There were 105 boys and 111 girls. Mean age and body weight at PICU
admission were 5.1 ± 7.0 years and 18.7 ± 20.9 kg, respectively. Mean duration of PICU
stay was 21.1 ± 41.2 days. PICU mortality was 10.1 %(22/216). Mean RDW at PICU
admission were 15.35 ± 2.5 %. RDW showed statistically significant positive correlations
with BNP, PRISMIII, mSOFA(p \ 0.0001) and pMODS(p \ 0.004). In patients with cardiac disease, RDW was higher than that of other patients(15.95 ± 2.14 vs. 15.11 ± 2.59,
p = 0.026). However, it failed to show any association to CRP or PICU mortality. In
comparison of the predictive power for the PICU mortality, PRISM III showed the largest
area under receiver operating characteristic curve(0.841).
CONCLUSIONS. RDW was higher in patients with cardiac disease. It well correlated with
BNP, PRISMIII, mSOFA and pMODS. However, it was not associated with CRP or PICU
mortality. Further large scaled study including detailed cardiac evaluation is required.
REFERENCE(S). 1. Sadaka F et al. Red cell distribution width and outcome in patient with
septic shock. J Intensive Care Med 2012;28:307-13. 2. van Kimmenade R. e al. Red cell
distribution width and 1-year mortality in acute heart failure. Eur J heart Fail 2010;12:12936. 3.Fukuta H et al. Elevated plasma levels of B-type natriuretic peptide but not C-reactive
protein are associated with higher red cell distribution width in patients with coronary artery
disease. Int Heart J 2009;50:301-12. 4. Allen LA et al. Validation and potential mechanisms
of Red cell distribution width as a prognostic marker in heart failure. J Cardiac Fail
2010;16:230-8. 5.Felker GM et al. Red cell distribution width as a novel prognostic marker
in heart failure. J Am Coll Cardiol 2007;50:40-7. 6. Lippi G et al. Relation between red
blood cell distribution width and inflammatory biomarkers in a large cohort of unselected
outpatients. Arch Pathol Lab Med 2009;133:628-32

R.P. Measuria1, N. Jain1, C. Moores1
1

Alder Hey Children’s Hospital, Anaesthetics, Liverpool, United Kingdom
INTRODUCTION. CVCs may be required for therapeutic, diagnostic or monitoring purposes. Their use is associated with several potentially major complications that may occur
on or after insertion. In line with national guidance on consenting, it is the duty of care of the
anaesthetist performing a CVC procedure to discuss these risks with the patient (or guardian
in paediatric practice) to ensure valid informed consent. Minimal data exists on standardised
consenting for CVC insertion.
OBJECTIVES. To survey the current consent procedure by anaesthetists when planning
insertion of CVCs (temporary CVCs, tunnelled ‘Broviac’ and peripheral invasive central
catheters ‘PICC lines’) in Alder Hey Children’s Hospital (AHCH).
METHODS. A survey was conducted to audit (using a standard of at least 90 %) whether
anaesthetists consent utilising adequate quantity and quality of information for their
insertion of CVCs, based on GMC and AAGBI guidelines [1, 2, 3].
RESULTS. Twenty-eight anaesthetists of 44 anaesthetists (63.6 %) were surveyed - 19
consultants and nine speciality trainees. 66.67 % discussed risks of temporary CVC insertion with patients/guardians. Of the 66.67 %, only 5.2 % quoted statistical figures of risk
and 21 % gave a qualitative incidence (i.e. ‘rare’ or ‘common’).
The same cohort inserted fewer PICC lines and even fewer tunnelled ‘Broviac’ lines
(14.29 %). 64.29 % discussed the same risks for PICC line insertions, but only 5.56 % gave
incidence values (‘risk of infection \ 5/1000 days’). 75 % of those that performed Broviac
lines discussed risks and also gained written consent for the procedure. None of the
anaesthetists had gained written consent for the other procedures.
Verbal consent as documented on the anaesthetic chart by 81.5 % of all the anaesthetists.
The most commonly discussed risks for all procedures were bleeding and infection followed
by pneumothorax and failure to site the line.
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EVALUATION OF THE EFFECTIVENESS OF A MULTIPLE INTERVENTION
AIMING TO IMPROVE EARLY EMPIRICAL ANTIBIOTIC TREATMENT FOR
SEVERE SEPSIS IN CHILDREN. ABISS-EDUSEPSIS PEDIATRIC STUDY
E. Esteban1, M. Iglesias2, V. Bonil3, P. Garcı́a4, J.C. De Carlos5, M. Pino6, V. Murga7,
F. Gómez8, J.D. López9, J. Flores10, R. Ferrer11, ABISS-Edusepsis Pediatric Study Group

[Frequency of all CVC insertions]
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[Risks discussed for all line insertions]
CONCLUSIONS. Obtaining consent is variable in our department with no consistency in
discussing risks for CVC insertion in children. The majority of anaesthetists are not gaining
fully informed consent for CVC insertion as they are not providing complete details of
complications or statistical data to support their discussion.
Patients or guardians should be made aware of the potential risks of such procedures to
validate consent; therefore anaesthetists need to be educated on the importance of informed
consent and a standardised procedure should be developed. We will re-audit following these
proposed changes in 12 months.
REFERENCE(S). 1. Bogod DG, Chambers WA, Gemill L, et al. Consent for anaesthesia.
Revised edition 2006. Association of Anaesthetists of Great Britain and Ireland. 2. General
Medical Council. 0 - 18 years: guidance for doctors. 2007. 3. General Medical Council.
Consent: patients and doctors making decisions together. 2008.
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PROLONGED MECHANICAL VENTILATION (PMV) IN PAEDIATRIC
INTENSIVE CARE UNIT
A. Pavalascu1, S. Pérez Quesada1, C. Zazo Sanchidrian1, R. Reig Saenz1
1

Alicante University General Hospital, ICU, Alicante, Spain
INTRODUCTION. The requirement for a period of mechanical ventilation usually mandates admission to an ICU. Most patients require short periods of respiratory support, but a
minority require prolonged mechanical ventilation (PMV).
OBJECTIVES. To determine the characteristics and risk factors of paediatric patients who
required PMV, defined as ventilatory support for more than 21 days.
METHODS. A retrospective, descriptive study of patients admitted to a paediatric 5 bed
ICU at the Alicante University General Hospital for 10 years (2003-2012). Patients’ age
spans from 1 month to 16 years that have required invasive mechanical ventilation for more
than 21 days. Clinical status at admission, reason for needing PMV, complications and the
situation at discharge were recorded. The categorical variables were expressed as absolute
values and percentages and quantitative variables as mean and standard deviations.
RESULTS. A total of 28 patients (64 % males), which accounts for 1.6 % of the patients
admitted to the unit during this period were studied. The average age was 8 ± 7,8 years.
The most common previous diagnosis was neurological/neuromuscular pathology (10
patients, 36 %), followed by healthy children (9 patients, 32 %). The PRISM at admission
was 15.6 ± 7 points. The most frequent pathology that motivates ICU admission and the
need for prolonged MV in our series of patients was respiratory (64 %, p \ 0,005). 12
patients (43 %) were extubated due to clinical improvement, the average period from the
intubation being 41 ± 26 days. The most common complication related to the PMV was
Ventilator Associated Pneumonia (VAP): 22 patients (79 %). Of the potential risk factors
associated with PVM registered (corticosteroids, muscle relaxants and vasoactive amines),
the most common was the use of muscle relaxants and/or corticosteroids: 20 patients
(70 %). The average ICU stay was of 47 ± 27 days. 13 patients were discharged home
(46 %), of which 5 patients required home MV. 6 patients were discharged to another
hospital (21 %) and 9 patients were exitus (33 %).
CONCLUSIONS. The most frequent pathology that required PMV was respiratory, followed by neuromuscular disease. The associated risk factors were the use of muscle
relaxants and/or corticosteroids. The complication rate was high, being the most frequent
VAP. Around half of the patients were extubated due to clinical improvement.
REFERENCES. 1. Monteverde E, Fernández A, Poterala R, et.al. Characterization of
pediatric patients receiving prolonged mechanical ventilation. Pediatr Crit Care Med. 2011
Nov;12(6):e287-91. 2. Payen V1, Jouvet P, Lacroix J, Ducruet T, Gauvin F. Risk factors
associated with increased length of mechanical ventilation in children. Pediatr Crit Care
Med. 2012 Mar;13(2):152-7.
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INDICATIONS AND COMPLICATIONS OF TRACHEOSTOMY IN PAEDIATRIC
INTENSIVE CARE UNIT
A. Pavalascu1, C. Zazo Sanchidrian1, S. Pérez Quesada1, R. Reig Saenz1
1

Alicante University General Hospital, ICU, Alicante, Spain
INTRODUCTION. The frequency of tracheostomy in children has been rising in recent
years with increasing of chronic underlying diseases which need prolonged mechanical
ventilation (MV).
OBJECTIVES. To determine the characteristics of paediatric patients who required tracheostomy, it́s indications and complications.
METHODS. A retrospective, descriptive study for 6 years (2008-2013) of patients admitted
to a paediatric 5 bed ICU at the Alicante University General Hospital. The patients included
were those aged under 14 years who required tracheostomy. Clinical status at admission,
reason for needing a tracheostomy, postoperative complications and the situation at discharge were recorded. The categorical variables were expressed as absolute values and
percentages and quantitative variables as mean and standard deviations.
RESULTS. A total of 20 patients (80 % males), which accounts for 2.7 % of admitted to
the unit during this period were studied. The average age was 6,25 ± 5,75 years. The most
frequent previous diagnosis was cerebral palsy and neuromuscular disease (60 %), followed
by malformation syndromes, metabolic diseases and prematurity. The PRISM at admission

was 12.89 ± 7.6 points. Emergency tracheostomy for acute airway obstruction was performed in 10 % of patients and elective in 90 % of patients. The most frequent indication
was the prediction of the need for home MV (80 %). The average intubation period until the
performing of the tracheostomy was 18 ± 12 days. Early complications (\ 1 week) were
recorded in 4 patients (20 %), the most frequent being pneumothorax in 2 cases, and delayed
complications in 2 patients (10 %). The average hospital stay was 65.4 ± 46.7 days. 10
patients were discharged home (50 %), of which 5 patients were decannulated at discharge.
The average period from the tracheostomy until decannulation was 20.5 ± 12.3 days. 7
patients were discharged to another hospital (35 %), and 3 patients were exitus (15 %).
CONCLUSIONS. The most frequent indication was the prediction of the need for home
MV. The most frequent previous diagnosis was cerebral palsy and neuromuscular disease.
The average intubation period until the performing of the tracheostomy was short. Early and
later complications of tracheostomy occurred in a third of the patients, the most common
being the pneumothorax. Our patients had high hospital stays, but most of them were
discharged from hospital.
REFERENCES. 1. Overman A, Liu M, Kurachek SC, Shreve MR, et.al. Tracheostomy for
infants requiring prolonged mechanical ventilation: 10 yearś experience. Pediatrics. 2013
May;131(5):e1491-6. 2. Maheshwari PK1, Khan MR, Haque A. Elective tracheostomy in
mechanically ventilated children. J Coll Physicians Surg Pak. 2012 Jun;22(6):414-5. 3.
Butnaru CS1, Colreavy MP, Ayari S, Froehlich P. Tracheotomy in children: evolution in
indications. Int J Pediatr Otorhinolaryngol. 2006 Jan;70(1):115-9. Epub 2005 Sep 16.
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PREVALENCE AND CHARACTERISTICS OF CHILDREN WITH COMPLEX
CHRONIC CONDITIONS IN A PICU
E. Vasilaki1, E. Geromarkaki1, S. Ilia1, A.M. Spanaki1, D.M. Fitrolaki1, T. Tavladaki1,
E. Blevrakis1, G. Briassoulis1
1
University Hospital of Heraklion, PICU, Heraklion, Greece
INTRODUCTION. Growing numbers of children with childhood-onset chronic illnesses
are surviving to adulthood. Children with complex chronic conditions (CC) or malignancies
(M) have considerable, on-going care needs, more so than children with acute conditions
(AC) and may be increasingly represented among patients admitted to pediatric intensive
care units (PICU).
OBJECTIVES. To examine the prevalence and characteristics of CC patients admitted to a
single PICU and to assess whether they experience increased mortality and resource utilization measured by length of stay (LOS) and length of mechanical ventilation (LOMV).
METHODS. We evaluated consecutive admissions to a 7-bed university pediatric intensive
care unit (PICU) over a 10-year period (2004-2014).
RESULTS. Among 1044 admissions, 37.2 % had complex chronic conditions, 7.7 %
malignancy and 55.2 % acute illness. Longitudinally, the prevalence of CC varied between
28.3 % and 48.6 %, p \ 0.0001. Patients with AC, M or CC differed in age (5 ± 0.2 vs.
5.9 ± 0.6, vs. 6.6 ± 0.3 years, p \ 0.0001), nursing workload (230 ± 6 vs. 208 ± 15, vs.
207 ± 6, p \ 0.03), and LOMV (3.4 ± 0.05 vs. 3 ± 1, vs. 3.5 ± 0.6 days, p \ 0.05).
Diagnostic categories also differed between acute and complex chronic conditions
(p \ 0.0001).Patients with CC had higher tracheostomy rates (20 % vs. 1.9 % AC vs. 1.3 %
M, p \ 0.0001) and positive admission blood cultures (CC 2.6 % vs. 1.7 % AC,
p \ 0.0001). PRISM, PELOD, TISS, LOS or mortality (AC 3.1 %, M 6.1 %, CC 4.8 %) did
not differ among groups.
CONCLUSIONS. Children with CC were older and at greater risk for tracheostomy and
prolonged LOMV. Since the prevalence of chronic conditions including malignancy
approximates 45 %, attention must be paid to the rehabilitation care needs of patients during
their PICU stay and after discharge.
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MORTALITY OF PAEDIATRIC PATIENTS WITH NEUROLOGICAL
COMPLICATIONS ADMITTED TO A NEUROSURGICAL ICU (NICU)
P. Volpi1, M.G. Abate2, F. Sala2, E. Colombo2, M. Saini2, D. Savo2, P. Gilardi2,
A. Biondi3, G. Citerio2
1

Università degli Studi di Milano Bicocca, Dipartimento di Scienze della Salute, Monza,
Italy, 2Neuroanestesia e Neurorianimazione, Ospedale San Gerardo Monza, Dipartimento di
Anestesia e Rianimazione, Monza, Italy, 3Fondazione MBBM, Ospedale San Gerardo
Monza/Università di Milano-Bicocca, Dipartimento di Pediatria e Centro Ricerca
Tettamanti, Monza, Italy
INTRODUCTION. In the last years, an increasing number of paediatric patients with
primary CNS disorder or with neurological complication in haematological malignancies
have been admitted to our NICU. Even if long term survival of paediatric patients with
oncological and haematological disorders increased1, ICU clinicians are often reluctant to
admit to the NICU patients with these pathologies. Nevertheless, children with neurological
complications following oncological disorders requiring ICU admission have not been
extensively studied2 and clear data on outcome in this subgroup are lacking.
OBJECTIVES. To explore early and 1 month post-discharge mortality of paediatric
patients admitted to a NICU with neurological disorders either primary (group 1) or in
haematological malignancies (group 2).
METHODS. A retrospective analysis of prospectively collected data was performed.
Children admitted in our NICU in the last 4 years were enrolled. Patient characteristics,
diagnosis, presence absence of piastrinopenia, and prognosis of the haematological disorder
were analysed. The need for chemotherapy during NICU admission, the reason for ICU
admission (medical vs surgical), the neurological status and the need for MV at the time of
NICU admission were also recorded.
RESULTS. 74 patients (male 50, mean age 9,9 ± 5,9 years) were studied. Global mortality
at 1 month was 9.4 %. In Group 1 (56) 14 % required MV. Among patients admitted with
primary CNS infections, seizures and metabolic disturbances only 1 patient died for
intracerebral haemorrhage (ICH). 20 (35 %) had primary CNS neoplasm among which 2
died (for respiratory failure and intracranial hypertension). In Group 2 (17) 10 (more than
50 %) patients required MV and 65 % (11) had severe piastrinopenia. Four (23,5 %)
patients died, 3 because of cerebral thrombosis in lymphatic leukaemia and 1 patient died
for ICH and had myeloblastic lymphatic leukaemia. Coma and piastrinopenia were not
associated to mortality in the 2 groups despite all patients who died in the group 2 were
comatose. MV was associated to mortality (Chi square likely hood ratio, CI95 %,
p \ 0.001) in the two groups. A trend toward an increased mortality was noticed in group 2
requiring MV and with severe piastrinopenia. No differences in mortality were disclosed
between the age ranges.
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CONCLUSIONS. MV was associated to mortality in the 2 groups. Neither coma nor severe
piastrinopenia were associated to mortality. Patients with primary haematological disorder
had higher mortality. Larger studies are needed to generate admission paths for this group of
patients with focus on the stage of the disease (exordium vs remission).
REFERENCE(S). 1. Steliarova-Foucher E et al., Lancet 2004. 2. GT Bird et al. British
Journal of Anaesthesia 2012
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24 HOUR-ACCURACY OF CONTINUOUS NON-INVASIVE HEMOGLOBIN
MEASUREMENT BY PULSE CO-OXIMETRY (SPHB) IN ICU PATIENTS WITH
DIFFERENT INFLAMMATORY STATES
C.A. Reich1, A. Glaum1, J. Weimann2
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QUALITY OF PALLIATIVE CARE AND BARRIERS TO PROVIDING
PALLIATIVE CARE AT THE END OF LIFE AMONG INTENSIVE CARE UNIT
NURSES
B. Sapir1
1

Hadassah Medical Center, Pediatric Intensive Care Uint, Jerusalem, Israel
INTRODUCTION. ICU treatment can be unsuccessful and patients die in the ICU. Goals
of care then change from saving life to palliative care at the end of life. Lack of awareness
for the need for palliative care and other barriers decrease ICU quality of care at end of life.
Few studies have examined staff perceptions of ICU palliative care quality of care or its
barriers.
OBJECTIVE. The objectives of this study were to describe nurseś perceptions of the
quality of ICU end of life care; barriers to its implementation; and the relationship between
them.
METHOD. This was a descriptive correlational study. Three questionnaires (a demographic
and professional characteristics questionnaire; The Quality of Dying and Death Questionnaire1; and the Survey of Oncology Nurses’ Perceptions of End of Life Care2) were
distributed to a convenience sample of 126 ICU nurses from two hospitals.
Findings - Nurses’ perceptions of the quality of palliative care provided by physicians
scored a mean of 6.28/10 (SD = 1.48) and nurses’ perceptions of the quality of palliative
care provided by nurses had a mean score of 7.5/10 (SD = 1.23). ‘‘Education toward giving
palliative care’’ was the lowest scoring item. The mean barrier- intensity score was 3.05
(SD = 0.76) and the mean barrier frequency score was 3.30 (SD = 0.61). The most common barrier was ‘‘having to deal with distraught family members while still providing care
for the patient’’. A negative weak but statistically significant correlation was found between
barrier frequency and perceptions of the quality of care given by the physicians (r = -0.19,
p = 0.03)and nurses (r = -0.19, p = 0.03). A moderate correlation was found between
barrier intensity and frequency
(r = 0.46, p \ 0.001). No statistically significant correlations were found between any of
the demographic and professional characteristics with barrier frequency or intensity or with
nurse perceptions of quality of care.
SUMMARY AND CONCLUSIONS. The lowest nursing quality of care scores were found
related to palliative care education of physicians and nurses. This finding can be considered
as one of the major sources for decreased quality of palliative ICU care. It is recommended
that efforts be made to increase palliative care education at end of life in the ICU, in nursing
schools at the basic and post-basic levels. Further research is recommended that will
examine other sources of barriers.
1 Ho et al., year, journal name - abbreviation; volume: pages
2 Beckstrand et al., year, journal name abbreviation; volume: pages

1
Charité - Universitätsmedizin Berlin, Anesthesiology and Intensive Care Medicine, Berlin,
Germany, 2St. Gertrauden Krankenhaus Berlin, Anaesthesiology and Intensive Care
Medicine, Berlin, Germany
INTRODUCTION. Measurement of total hemoglobin is frequent in ICU patients. Typically hemoglobin is determined via blood gas analysis in an invasive and repetitive fashion.
Recently a continuous and noninvasive technique of hemoglobin measurement (SpHb)
based on multiwavelength pulse co-oxymetry was introduced into clinical practice. Data
regarding accuracy mostly exist for different operative settings and health volunteers over a
short time period. In contrast, no data exist so far specifying accuracy and precision of pulse
co-oxymetry over a period of 24 h in critically ill patients.
OBJECTIVES. To determine accuracy and precision of continuous non-invasive hemoglobin measurement by pulse co-oximetry in ICU patients with various inflammatory states
(ranging from ‘‘No SIRS’’ to ‘‘septic shock’’) over a period of 24 h.
METHODS. After institutional review board approval we performed a prospective
observational study. Data from 81 patients (assigned to predefined subgroups according
ACCP/SCCM consensus definition: No SIRS, SIRS, sepsis, severe sepsis, septic shock) of
our interdisciplinary operative ICU were obtained by Masimo Radical-7 pulse co-oxymeter during a 24 h-period. For reference, arterial line blood samples were analysed at
different time points during the measuring period using an ABL800 FLEX blood gas
analyzer. Bland-altmann plots for 3 time periods (0.-8. hour, 9.-16. hour, 17.24. hour)
were conducted (X-axis: reference method Hb in g/dl; Y-axis: [SpHb - Hb reference
method] in g/dl). Influence of predefined subgroups on SpHb-accuracy was assessed by
linear regression analysis.
RESULTS. Compared to the reference method, SpHb showed a systematic overestimation
of +2,0 % (first period), +3,7 % (second period) and +3,9 % (third period), this trend in
precision was not significant (p [ 0.05). Related standard deviations (accuracy) varied
from ± 1,6 g/dl to ± 1,8 g/dl, limits of agreement between ± 3,2 g/dl and ± 3,6 g/dl.
Differences between time periods were not significant (p [ 0.05). There was no correlation between the accuracy of SpHb values and the predefined different inflammatory
states.
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EFFICACY OF SUPPLEMENTAL PARENTERAL NUTRITION IN CRITICALLY
ILL PATIENTS WITH INTRACRANIAL HEMORRHAGE
J. Titova1, S. Petrikov1, E. Klychnikova1, E. Tazina1, M. Godkov1, A. Solodov1,
V. Krylov1, A. Ryk1
1

Sklifosovsky Research Institute for Emergency Medicine, Moscow, Russian Federation
INTRODUCTION. Supplemental parenteral nutrition (SPN) is one of the common ways to
provide nutrition support with protein and energy requirement to avoid protein-energy
deficiency in critically ill hypermetabolic and hypercatabolic patients (pts) with intracranial
hemorrhage (ICH).
OBJECTIVES. To determine efficacy of SPN in critically ill pts with ICH in the early
postoperative period (PP).
METHODS. We observed 20 pts with ICH and Glasgow Coma Scale 4-13 (age
46.8 ± 10.0; male - 13 (65 %), female - 7 (35 %)) in the early PP. Mortality rate was 50 %
(alived pts - group 1, lethal outcome pts - group 2). We provided standard intensive care,
early enteral nutrition (EN) from the 1st day in intensive care unit after neurosurgical
operative procedure. We used nitrogen balance estimation to determine protein metabolism.
Energy expenditure was calculated on the basis of 160 nonprotein kcal per 1gr of nitrogen
intake. SPN was started on the 2-8th day of PP when EN was impossible or insufficient. We
used ‘‘three-in-one’’ parenteral nutrition Smofkabiven enriched with omega-3-acids and
olive oil (Fresenius Kabi Deutschland GmbH) 1477 or 1970 ml according to energy and
protein expenditure with lipid emulsion rate 0.03 - 0.04 g/kg/h.
Nitrogen excretion (NE), transferrin (TF, normal range 2-3.6 g/L), protein and albumin
serum concentration, oxidative stress markers (OSM) (malone dialdehyde (MDA) (normal
range 2.11-2.47 mcmol/L) and total antioxidant status (TAS) (normal range 1.561.68 mmol/L)) were analyzed in 1-10 day of SPN.
NE, TF, OSM were determined on the 1st, 3rd, 5th, 7th and 10th day of SPN.
Protein and albumin serum concentration were defined daily.
RESULTS. SPN was started on 4 (3; 5) day of PP. Duration of SPN was 7 (4; 10) days. All
pts were hypercatabolic before SPN was prescribed. NE was in 1st day of SPN 17.9 (14.5;
21.4) g/24 h, in 3rd day - 30.2 (19; 32.3) g/24 h, in 5th day -31.9 (23.7; 38.6) g/24 h, in 7th
day -35.3 (33.1; 37) g/24 h (p \ 0.05 as compared with 1st day) and in 10th day - 24 (23;
27.1) g/24 h (p \ 0.05 as compared with 7th day). TF decreased in 1-5 day of SPN and
increased just from 7th day of SPN (1st day - 1.52 (1.32; 1.66) g/L, 3rd day -1.38 (1.26;
1.53) g/L, 5th day - 1.38 (1.34; 1.49) g/L, 7th day - 1.51 (1.24; 1.62) g/L, 10th day - 1.51
(1.46; 1.72) g/L).
Protein and albumin serum level lowered in 1-10 day of SPN (up to 50.4 (47.9; 55.4) g/L
and 29.2 (26.2; 31.8) g/L).
We revealed increase of MDA up to 3.83 (3.53; 4.39) mcmol/L (p \ 0.05 as compared with
normal range) which was not accompanied by significant decrease of TAS (1.3 (1.19; 1.57)
mmol/L in 1-10 day of SPN.
CONCLUSIONS. SPN is effective method of nutrition support in critically ill pts with ICH
and could improve protein metabolism despite of severe hypercatabolic syndrome. ‘‘Threein-one’’ parenteral nutrition enriched with omega-3-acids and olive oil contributed to normal
balance of oxidative stress markers.

[Accuracy SpHb first period (01-08 h)]

[Accuracy SpHb second period (08-16 h)]
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[Accuracy SpHb third period (16-24 h)]
CONCLUSIONS. In ICU patients with a wide range of inflammatory states precision and
accuracy of continuous non-invasive SpHb-monitoring remains stable over a period of at
least 24 h. Importantly we did not find any correlation between accuracy of SpHb values and
different inflammatory states. However, when interpreting SpHb-values to guide clinical
decisions in critically ill patients, intensivists should be aware of limitations in accuracy of
this method in ICU-patients compared to blood gas analysis.
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NON-PHARMACOLOGICAL INTERVENTIONS FOR COGNITIVE DISORDERS
FOLLOWING TRAUMATIC BRAIN INJURY: A SCOPING REVIEW
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Y. Lachance11, D. Griesdale12, A.F. Turgeon9,10
1
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Therapeutics, Division of Critical Care Medicine, Vancouver, Canada
OBJECTIVES. Non-pharmacological interventions are commonly used for cognitive disorders and cognitive rehabilitation following traumatic brain injury (TBI). However, their
effectiveness is unclear and has recently been challenged. The purpose of this scoping
review was to evaluate the efficacy of non-pharmacological interventions on cognitive
impairment following TBI.
METHODS. We conducted a scoping review of randomized clinical trials using the following databases up to November 2012: Medline, Embase, Cochrane Central, CINAHL,
Science Citation Index, PsycInfo, PsycArticles, Biosis, OTseeker and Social Care Online.
We considered studies that evaluated the effect of non-pharmacological interventions on
cognition in adults with moderate or severe TBI. We evaluated the risk of bias using the
Cochrane tool. Study selection, data abstraction and risk of bias evaluation were performed
in duplicate by two independent reviewers.
RESULTS. Database and abstract search yielded 13 460 studies of which 57 were included (4
721 participants) in the current study. The most frequently used intervention types were
‘‘restoration/retraining’’ (35 studies; 2 909 participants) and ‘‘remediation/palliation’’ (12
studies; 1 386 participants). Only one study was double blinded (n = 24) and 4 studies reported
using a sham intervention (n = 174). Domains most commonly evaluated were global cognition (22 studies; 1 971 participants), memory (27 studies; 1 515 participants) and executive
functions (18 studies; 750 participants). Interventions were either performed within one year (21
studies; 1 770 participants) or beyond one year (23 studies; 942 participants) following TBI.
Thirteen studies (2 009 participants) did not mention timing from TBI. The interventions had a
favorable (10 studies; 716 participants), unfavorable (15 studies; 730 participants), or inconsistent (27 studies; 3 086 participants) effect on cognition. Five studies did not report the effect
of the intervention (189 participants). Three studies (315 participants) were at low risk of bias.
CONCLUSIONS. Studies of non-pharmacological interventions for cognitive disorders
following moderate or severe TBI in adults are heterogeneous, report different cognitive
outcomes and have important methodological limitations. Current evidence does not overall
seem to support the use of previously studied non-pharmacological interventions to improve
cognition following moderate to severe TBI.
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PREVALENCE, RISK FACTORS, AND PROGNOSIS OF HYPONATREMIA
ASSOCIATED WITH TRAUMATIC BRAIN INJURY IN EMERGENCY
INTENSIVE CARE UNIT
T. Yumoto1, A. Iida1, E. Knaup1, N. Nosaka1, S. Morisada1, T. Hirayama1, N. Shiba1,
K. Tsukahara1, H. Yamanouchi1, Y. Kinami1, M. Terado1, K. Sato1, T. Ugawa1, S. Ichiba1,
Y. Ujike1
1

Okayama University Hospital, Emergency and Critical Care Medicine, Okayama, Japan
INTRODUCTION. Hyponatremia is a common electrolyte disorder in patients with traumatic brain injury (TBI) (1).

OBJECTIVES. Our objectives were to identify clinical factors associated with hyponatremia
in TBI and to investigate the relation between hyponatremia and neurological outcome.
METHODS. We retrospectively analyzed the TBI patients admitted to the emergency
intensive care unit of Okayama University Hospital in Japan from Nov 2011 through Mar
2014. TBI were defined as recognized intracranial hemorrhage on CT scan or MRI. A total
of 80 patients were included eventually in this study (four patients were excluded due to
early death within 72 h).
RESULTS. Mean age was 52.1 ± 25.7 years, and 26 (32.5 %) were female. Mean Glasgow
Coma Scale (GCS) on arrival and injury severity score were 9.7 ± 3.8 and 30.9 ± 10.9,
respectively. Prevalence of hyponatremia (serum Na \ 135 meq/L) and severe hyponatremia (serum Na \ 130 meq/L) were 43 (53.8 %) and 13 (16.3 %), respectively.
Hyponatremia has occurred at a median time of 7 days after admission. Univariate analysis
showed that the age, sex, GCS on arrival, traumatic coma data bank (TCDB) CT scan
categories (2) and ventilator dependent days were not associated with hyponatremia.
Multivariate analysis revealed that the lower base excess on arrival and the coexisting skull
base fracture were the significant risk factors for hyponatremia (odds ratio, 0.825 and 3.98;
95 % confidence interval, 0.69 to 0.98, and 1.22 to 13.0; P = 0.03, 0.02, respectively).
However, there was no meaningful relation between hyponatremia and Glasgow Outcome
Scale (GOS) at discharge (median time of 21 days). In our study, only TCDB classification
by CT scan had significant correlation with GOS at discharge.
CONCLUSIONS. Hyponatremia is frequently complicated with TBI, and is most manifested around one week after admission. Further study should be necessary to identify how
to manage in this setting (3).
REFERENCES. (1) Kirkman MA, Albert AF, Ibrahim A et al. Hyponatremia and brain
injury: historical and contemporary perspectives. Neurocrit Care. 2013; 18(3): 406-16. (2)
Vos PE, van Voskuilen AC, Beems T et al. Evaluation of the traumatic coma data bank
computed tomography classification for severe head injury. J Neurotrauma. 2001; 18(7):
649-55. (3) Roquilly A, Courc’h M, Cinotti R et al. A new way of thinking: hydrocortisone
in traumatic brain-injured patients. Crit Care. 2013; 17(6): 1016.
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ELEVATED SERUM NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN
(NGAL) IS AN EARLY MARKER OF ACUTE KIDNEY INJURY AND
ASSOCIATED WITH MORTALITY IN CRITICALLY ILL MAJOR TRAUMA
PATIENTS
S.J. Kim1
1
The Catholic University of Korea, Seoul St. Mary’s Hospital, Trauma and Acute Care
Surgery, Seoul, Republic of Korea
INTRODUCTION. The main causes of late mortality in major trauma patients are sepsis
and multi-organ failure. Acute kidney injury (AKI) is a one of important factors that effect
on survival of major trauma patients. So, effective early diagnosis of AKI is important to
management of critically ill major trauma patients. NGAL has been known as an early,
sensitive, non-invasive biomarker for AKI.
OBJECTIVES. The aim of this study was to evaluate elevated serum NGAL levels as a
predict of a early AKI and prognostic factor in major trauma patients.
METHODS. We studied 35 major trauma patients (injury severity score [ 15) admitted to
the intensive care unit of a trauma hospital retrospectively. NGAL was measured using an
ELISA technique upon 24 h after injuries. Presence of AKI during within 5 days after
trauma was defined by the risk injury failure loss and end-stage kidney classification
(RIFLE) criteria.
RESULTS. A total of 35 patients (28 male, 7 female) were studied and mean ISS was 24.6
(16-53). A cut-off point of serum NGAL was larger than 153 ng/ml. 17 patients had elevated
serum NGAL level and mean NGAL level was 314 ng/ml. patients with early AKI development was 15 and mean duration of development of AKI was 1.6 days. Elevated serum
NGAL levels are associated with AKI (p = 0.001), shock (p = 0.022), ISS (p = 0.031),
age (p = 0.008), baseline serum creatinine (p = 0.23) and mortality (p = 0.41). Multivariated analysis showed that lactic acid (p = 0.017), base deficit (p = 0.021) and shock
(p = 0.008) were statistically associated with mortality of major trauma patients.
CONCLUSIONS. Serum NGAL from 24 h of major trauma can be used as a reliable
predictor of AKI and associated with mortality in major trauma patients
REFERENCE(S). 1. Leon H. et al. NGAL, L-FABP, and KIM-1 in comparison to established markers of renal dysfunction clin chem. Lab Med 2014;52(4):537-546. 2.
Konstantinous M. et al. urinary neutrophil gelatinase-associated lipocalin (NGAL) as an
early marker of acute kidney injury in critically ill multiple trauma patients. Clin Chem Lab
Med 2009;47(1):79-82. 3. Adrian J. M et al. Serum neutrophil gelatinase-associated lipocaline in ballistic injuries: A comparison between blast injuries and gunshot wounds. Journal
of critical Care 2012;27;419.e1-419.e5
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FLUID ADMINISTRATION AND ITS EFFECT ON ELECTROLYTES IN
CRITICALLY ILL TRAUMA PATIENTS
N. Amin1, J.R. Prowle1, C.J. Kirwan1
1

Royal London Hospital, Barts Health, Adult Critical Care, London, United Kingdom
INTRODUCTION. Current evidence suggests that excessive fluid administration in critically ill patients worsens outcome, especially in those suffering major trauma. However,
these patients often receive high volumes of fluid after admission to critical care and this
may impact serum electrolyte concentrations and, be a source of ‘dilutional’ reductions in
serum creatinine
OBJECTIVE. To determine fluid balance in major trauma patient admitted to ICU and the
associated changes in serum urea creatinine and electrolytes.
METHODS. 36 critically ill patients admitted following major trauma were analysed. Data
was collected for the first 72 h from admission to critical care and excluded fluids administered in the ED or operating theatre. Results are presented as median and range, with
comparison analysis by the Friedman Test (ANOVA), unless otherwise stated.
RESULTS. 36 consecutive trauma patients, 26 male, aged 39.5(15-78) were reviewed.
Daily fluid balance fell consecutively (1409, 1063, 410mLs p \ 0.01), leaving the cumulative fluid balance at 3599 (-761 to 9955) mLs at 72 h. The admission serum creatinine
was significantly higher than day 3 (75 (39-121) v 60 (31-367); p \ 0.0001) but the urea
remained static (4.8 (2-8.2) to 4.3 (2-21.3); p = 0.1) (figure 1). There was only one case of
creatinine defined AKI.
Sodium (141(131-150) v 143 (135-156)mmol/L; P = 0.0043) and Chloride (104(97-112) to
107(99-119)mmol/L; p = 0.0037) rose significantly with fluid administration despite the
majority use of balanced crystalloid solutions (figure 2), yet the base deficit (34 patients)
normalized (-2.7 to 0.5; p \ 0.0001).
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Day

Lag Time (Minutes)

Peak Thrombin (nM)

mean (SD)

mean (SD)

A

2.86 (0.47)

266 (181)

B

2.54 (0.63)

305 (165)

C

2.78 (0.39)

370 (167)

D

2.76 (0.38)

321 (196)

[Table 1]

[Figure 1]

[Figure 1]
REFERENCES. 1. Lippi G et al. Semin Thromb Hemost. 2010;36:429-36. 2. Lavrentieva
A et al. Intensive Care Med. 2008;34:700-6. 3. Garca-Avello A et al. Thrombosis Research;
1998;89:59-64. 4. Technoclone. Ceveron alpha [Internet]. [cited 2014 Apr 19]. Available
from: http://www.technoclone.com
FUNDING. This study was supported by a grant from the Austrian Society of Anesthesiology, Resuscitation and Intensive Care Medicine and by departmental funds.

1080
PATIENT-CONTROLLED EPIDURAL ANALGESIA IS A BETTER PAIN
MANAGEMENT IN THE SICU???
[Figure 2]

W.-Y. Huang1, H.-C. Lao2

CONCLUSIONS. Critically ill trauma patients have a high cumulative fluid balance within
the first 72 h of critical care. This is associated with significant increases in serum sodium
and chloride. Median creatinine fell significantly however there was no change in urea
suggesting that this decrease cannot solely be explained by haemodilution. Further studies
are required to more accurately assess the effects of continued fluid administration on body
fluid composition and the diagnosis of AKI.

1
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THROMBIN GENERATION IN PATIENTS AFTER SEVERE BURN INJURY
D. Adelmann1, M. Wiegele1, D. Bauer1, S. Kozek-Langenecker2, E. Schaden1
1

Medical University of Vienna, Department of Anaesthesia, General Intensive Care, Vienna,
Austria, 2Evangelical Hospital Vienna, Department of Anaesthesia and Intensive Care,
Vienna, Austria
INTRODUCTION. Severe thermal injury triggers a systemic inflammatory response
including the activation of procoagulatory and fibrinolytic pathways. (1) Early activation of
the coagulation cascade and the presence of disseminated intravascular coagulation have
been associated with increased mortality. The time course of different pro- and anticoagulant enzymes has recently been described, but their determination has not yet been
established in clinical practice. (2,3)
Thrombin generation is a global coagulation test that permits the assessment of an individual’s potential to generate thrombin and has recently become available as a fully
automated laboratory test. (4)
OBJECTIVES. The objective of this study was to prospectively describe changes in
thrombin generation potential in patients after severe thermal injury defined as total body
surface area burned (TBSA) [ 20 %. We herby report the preliminary results of 19 consecutive patients who were admitted to the intensive care unit for burn trauma of the General
Hospital of Vienna, Austria between 10/2012 and 01/2014.
METHODS. Blood samples were drawn in CTAD test tubes (VacuetteTM Greiner,
Kremsmünster, Austria) the day after burn trauma (time point A), the morning after surgical
excision of burn wounds (B) and on post-admission days 7 (C) and 14 (D).
Thrombin generation was determined using the automated coagulation analyzer Ceveron
alpha TGA (Technoclone, Vienna, Austria). The fluorogenic substrate TGA substrate (SUB)
(Technoclone, Vienna, Austria) and the trigger TGA reagent C (RC) High (Technoclone,
Vienna, Austria) were used.
RESULTS. Nineteen patients with a mean age of 54 years (range 19 - 87 years) were
included in this preliminary analysis. The mean TBSA was 33 % (range 20 - 60 %) and the
median abbreviated burn severity index (ABSI) was 8 (range 4 - 12). The thrombin generation
variables lag time, and peak thrombin are given in Table 1, time to peak thrombin is shown in
Figure 1. There was a significant decrease in time to peak (repeated measures ANOVA,
p = 0.026) but not in peak thrombin or lag time in the first 2 weeks after severe burn injury.
Thrombin generation variables did not correlate with TBSA or ABSI.
CONCLUSION. In patients with severe burn injury, time to peak thrombin generation is
decreasing in the first two weeks after burn trauma. Whether these changes in thrombin
generation correlate with patient outcome parameters such as thromboembolic events,
bleeding, or mortality will be evaluated.

Mackay Memorial Hospital, Department of Critical Care Medicine, Taipei, Taiwan,
Province of China, 2Mackay Memorial Hospital, Department of Anesthesiology, Taipei,
Taiwan, Province of China
INTRODUCTION. Multiorgan systemic failure occurs commonly in the intensive care unit
(ICU).Critical care medicine deals with potentially life-threatening patients1. For patients
sent to ICU after surgery, besides organ support, they require stable hemodynamic status
which optimal pain management can offer and perioperative morbidity and mortality, length
of hospital stay and medical costs can be decreased2.
There are plenty of studies about the effects or benefits between different kinds of acute pain
management, but little focus on ICU patients due to either less cases or more focus on
specific operations.
OBJECTIVES. To determine which of three methods of pain management in patients in the
surgical intensive care unit (SICU) provided the best pain control.
METHODS. A retrospective cohort study, chart review of 2663 all cause patients of a 16
beds SICU (1029 beds Medical center) between April 2011 and September 2012.
Unconsciousness and uncooperative patients were excluded.
The primary points were compared with 3 different methods of pain management: P.R.N. IV
Demerol/NSAID (D/N), IV- patient-controlled analgesia (PCA) and patient-controlled
epidural analgesia (PCEA) under 3 different conditions: rest, movement and coughing with
Visual analogue scales (VAS 0-100).Secondary point was the index of overall satisfaction.
RESULTS. 881 patients were excluded. VAS data was analyzed with SPSS 18 version—
ANOVA, results are presented as mean ± SD. At rest, the PCEA group is significantly better
than the other 2 groups. While at movement, there’s no difference between the PCEA group
and the D/N group but both of them are better than the PCA group. Under the condition of
coughing, the PCEA group is better than the PCA group but worse than the D/N group.
The PCEA group gets the best grade in the index of overall satisfaction; the D/N group is the
second.
Demerol/
NSAID
(N = 1367)
VAS–Rest

20 ± 15 *

VAS –Movement 32 ± 21

PCA(N = 202) PCEA(N = 213) P Value

20 ± 9*

14 ± 11

\0.001

42 ± 13*

35 ± 13

\0.001

VAS –Coughing

36 ± 26*

59 ± 16*

53 ± 14

\0.001

Satisfaction

2.69 ± 1.58 *

2.70 ± 1.61*

1.95 ± 0.95

\0.001

* Significant difference compared to PCEA
[VAS and satisfaction of 3 pain management methods]
CONCLUSIONS. PCEA provided better pain control at rest than the other two methods,
whereas prn Demerol/NSAID was somewhat better when patients were moving or coughing.
However, patient satisfaction was significantly better with PCEA.
REFERENCE(S). 1. Kress, J. P. and J. B. Hall (2010). Chapter 261. Principles of critical
care medicine. Harrisońs Principles of Internal Medicine. 2. Effect of postoperative analgesia on surgical outcome. Kehlet H, Holte K. Br J Anaesth 2001; 87: 62-72
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PSYCHIATRIC DISORDERS IN A UK TERTIARY HOSPITAL INTENSIVE CARE
UNIT- THE TIP OF THE ICEBERG?
M. Adlam1, V. Metaxa1
1

King’s College Hospital, London, United Kingdom
INTRODUCTION. Despite extensive research in the consequences of Intensive Care Unit
(ICU) admission on the development of psychiatric disorders (PD), surprisingly little is
known about the effects of existing PD on the outcomes of critically ill patients [1-4]. The
majority of the studies that have examined these associations have focused on specific
patient groups with depression or schizophrenia. The reported incidence of PD in ICU in
these studies varied from 8-28 % [1-3] with conflicting results on length of stay (LOS) and
mortality.
OBJECTIVES. We aimed to assess the prevalence of PD in a UK tertiary ICU and examine
their effect on LOS and mortality.
METHODS. We retrospectively reviewed all admissions from January 2010 to December
2013 in a tertiary, mixed ICU that serves a London Major Trauma Centre (MTC) hospital.
Data obtained were age, APACHE II score, reason for admission, LOS mortality and a
diagnosis of depression, bipolar, self-harm, psychosis, schizophrenia and suicide attempt.
RESULTS. There were a total 7,428 of admissions with 294 (4 %) having a pre-existing
diagnosis of PD. The break down of the different diagnoses is shown in figure 1. Median
APACHE II score was 17 for all admissions vs. 15 for patients with PD, and the LOS was 6
vs. 4 days (p [ 0.05). ICU mortality was statistically different between all admissions and
PD (15 % vs. 11 %, p \ 0.05), whereas hospital mortality was not (21 % vs. 18 %,
p [ 0.05).
CONCLUSIONS. The burden of PD prior to critical illness remains elusive. Our data
suggest that patients with PD in ICU are comparable to patients without in terms of severity
of illness, and have a reduced ICU but not hospital mortality. Despite the retrospective
nature and potential bias of the study, the results warrant further research in the diagnosis
and management of this challenging patient cohort.
REFERENCE(S). 1. Abrams et al. Influence of Psychiatric Comorbidity on Surgical
Mortality. Arch Surg 2010; 145:947 2. Wunch H et al. Psychiatric Diagnoses and Psychoactive Medication Use Among Nonsurgical Critically Ill Patients Receiving Mechanical
Ventilation. JAMA 2014; 311:1133. 3. Suchyta M et al. Substance dependence and psychiatric disorders are related to outcomes in a mixed ICU population. Intensive care Med
2008; 34:2264. 4. Badia M et al. Classification of mental disorders in the Intensive Care
Unit. Med Intensiva 2011; 35:5391.

RESULTS. A total of 1616 patients were admitted to our ICU. Of these patients, 1270 were
analyzed and 346 patients were excluded from the study. There were 169 patients in group
L; 779, in group N; and 322, in group H. Women represented 39 % of the retained study
population. The median age was 71 years, and the median BMI was 22.5 kg/m2. Of the
sample, 82.2 % were surgical patients. Overall, the mortality rate was 8.1 % and the median
hospital stay was 21 days. The mortality rate in group L was significantly higher than that in
both group N and group H (13.6 % vs. 7.8 % vs. 5.9 %, p = 0.01). The length of hospital
stay was not significantly different between groups (p = 0.30).
CONCLUSIONS. Our retrospective study suggests that lower body mass index may be
associated with increased hospital mortality in critically ill Japanese patients. Future
research may focus on conducting a prospective study to ascertain the validity of the
findings reported here.
REFERENCES. 1. Whitlock G, et al: Lancet. 2009;373:1083-96. 2. Pickkers P, et al: Crit
Care Med. 2013;41:1878-83. 3. Horner RD, et al: Health Serv Res. 1991;26:531-42.
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COMPLICATIONS AND TREATMENT IN THE INTENSIVE CARE UNIT
FOLLOWING BARIATRIC SURGERY
T. Pasgaard1,2, E. Tonnesen2, H.L. Nibro2
1
Department of Anaesthesiology and Intensive Care Medicine, Randers Regional Hospital,
Randers, Denmark, 2Department of Anaesthesiology and Intensive Care Medicine, Aarhus
University Hospital, Aarhus, Denmark
INTRODUCTION. Bariatric surgery has become a widely used treatment for severe
obesity in developed countries(1). Complications are rare, but can be fatal(2). Serious
complications requiring admission to intensive care units (ICUs) are poorly described in the
literature.
OBJECTIVES. This observational study describes the clinical course of patients admitted
to an ICU after bariatric surgery, including information on patients characteristics, reasons
for ICU admission, additional complications during ICU stay, length of stay (LOS) and
mortality.
METHODS. We investigated patients admitted to the ICU at Aarhus University Hospital,
Denmark following bariatric surgery during a 5-year period (Jan. 1st 2008 to Dec. 31st
2012). Information was retrieved from written and electronic medical records. Age, body
mass index (BMI), comorbidity, Simplified Acute Physiology Score II (SAPSII), surgical
complications, treatment in the ICU, complications during ICU stay and LOS in the ICU and
hospital were registered.
RESULTS. We identified 43 patients admitted to the ICU mainly due to intraabdominal
sepsis. Anastomotic leakage seen in 24 patients (56 %) was the most frequent complication,
followed by nine patients (21 %) with internal herniation months after the bariatric surgery.
Three patients were admitted due to complications after elective removal of a gastric band.
The patients were relatively young with a median age at 44 years and 77 % were female.
The BMI was high 41 (24-56) (median and range) and Charleson’s Comorbidity score(3)
low, with no patients above 2 points.
Approximately two-thirds were treated with mechanical ventilation among these 61 % had a
tracheotomy. Circulatory support was used for approximately two-thirds of the patients and
dialysis for one-fifth. 10 patients (23 %) developed an intraabdominal abscess and three
patients (7 %) intestinal perforation outside the anastomosis leading to additional surgery.
Nine patients had additional complications during the ICU stay, including rhabdomyolysis,
pressure ulcers and cerebral and respiratory complications.
Median LOS in the ICU was 6 days (range 1-98), but 35 days (range 14-98) for nine
patients with additional severe complications. For all 43 patients we recorded a total of
1010 days in the ICU and 2403 days in hospital. The mortality was zero.
CONCLUSIONS. After bariatric surgery some patients are at risk of severe complications
and prolonged stay in ICU and hospital. Consequently the decision to treat obesity with
surgery in these patients has considerable costs for the individual as well as for society,
which must be addressed.
REFERENCE(S). 1. Steinbrook R. NEJM 2004; 350:1075-9. 2. Goldfeder LB et al. Obe
Surg 2006;16:1050-6. 3. Charlson ME et al. Jr Chron Disea 1987;40:373-83
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THORACIC PATIENTS ADMITTED TO CARDIOTHORACIC INTENSIVE CARE
UNIT: A RETROSPECTIVE AUDIT
M.S.W. Parkin1
1
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POTENTIAL ASSOCIATION BETWEEN LOWER BODY MASS INDEX AND
HOSPITAL MORTALITY IN CRITICALLY ILL JAPANESE PATIENTS
T. Yatabe1, T. Tamura1, K. Yamashita1, M. Yokoyama1
1

Kochi Medical School, Department of Anesthesiology and Intensive Care, Nankoku, Japan
INTRODUCTION. In the general population, body mass index (BMI) is a strong predictor
of overall mortality, both for those with weights above and below the optimal body weight
range (1). A recent observational study conducted in European intensive care units (ICU)
showed that BMI is also associated with mortality (2). Although racial differences may
affect mortality (3), the relationship between BMI and hospital mortality in Japanese critically ill patients remains unknown.
OBJECTIVES. We hypothesized that a lower BMI amongst critically ill Japanese patients
was associated with increased hospital mortality, similar to findings noted among critically
ill European patients. Therefore, we retrospectively investigated the relationship between
BMI and patient outcomes in an ICU.
METHODS. We included consecutive patients who were admitted to our ICU between
January 2012 and December 2013. Of these patients, we excluded those aged \ 20 years,
those who were not discharged by March 31, 2014, and those for whom data regarding
height and/or weight were unavailable. Patients were divided into 3 groups based on their
BMI at ICU admission. The underweight (‘‘lower’’) group (group L) included patients with
a BMI below 18.5 kg/m2, the normal weight group (group N) included patients with a BMI
between 18.5 and 24.9 kg/m2, and the overweight/obese (‘‘higher’’) group (group H)
included patients with a BMI above 25.0 kg/m2. Patient data were retrospectively obtained
from electronic patient records. The primary outcome was in-hospital mortality, and the
secondary outcome was the total length of hospital stay.

St George’s Healthcare NHS Trust, Cardiothoracic Intensive Care Unit, London, United
Kingdom
OBJECTIVES. To understand the type of patient (medical or surgical), length of stay,
readmissions and mortality in thoracic patients admitted to cardiothoracic intensive care unit
(CTICU).
METHOD. A retrospective clinical audit of all thoracic patients admitted to a 17 bed mixed
adult cardiothoracic intensive care unit over a 12 month period (January 1st 2013 to
December 31st 2013) in a large trauma hospital in London.
RESULTS. A total of 1426 patients were admitted to the unit over this period, 82 (5.75 %)
being thoracic patients. With 7 readmissions, meaning 75 actual patients were admitted,
post-surgical 64 (85.3 %), medical 2 (2.6 %), emergency 7 (9.3 %), work-up pre-operation/
intervention 2 (2.6 %). The site origin prior to admission: recovery and theatre 66.6 %
(50), ward 18.6 % (14), emergency department 9.3 % (7), other NHS Trust 5.3 % (4).
Readmission site prior to admission; ward (5), other NHS Trust (2). Reasons for readmission; 5 respiratory failure from the ward; 4 out of 5 having had thoracic surgery, 1
broncho-plueral fistula, 1, oesophageal-plueral fistula, both from other NHS Trust. Mean
age and gender: 64.68 years and 65.3 % men. Average length of stay for all admissions
4.00 days, for readmission group original admission 4.87 days, first readmission 5.56 days,
second readmission for two patients 15.41 days, with a 50 % mortality rate for patients
readmitted twice. Length of stay for patients who died was 4.96 days. Mortality of the
patients admitted was 11 (14.6 %), 8 post surgery, 2 work-up pre-operative/intervention, 1
trauma. Mortality of the 5 patients readmitted 2 (40 %), with 2 patients readmitted being
transferred to other intensive care units local to them, 4 out of 5 readmissions having had
thoracic surgery.
CONCLUSION. In this retrospective clinical audit 9.3 % of thoracic patients discharged
from CTICU required readmission to CTICU, with a mortality rate of 40 %, and a length of
stay increasing on readmissions up to 3.8 times and a 50 % mortality rate for a second
readmission.
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PERFORMANCE STATUS AND LONG TERM OUTCOMES OF PATIENTS WITH
HAEMATOLOGICAL MALIGNANCY ADMITTED TO A SPECIALIST
INTENSIVE CARE UNIT
S. Tanna1, P.C. Gruber1
1

The Royal Masden NHS Foundation Trust, Department of Anaesthesia and Intensive Care,
London, United Kingdom
INTRODUCTION. Recent advances in intensive and oncological care have shown
improved outcomes for patients with haematological malignancies admitted to the intensive
care unit (ICU)1. Few studies have looked at long term outcomes or performance status of
patients with haematological malignancies following ICU admission.
OBJECTIVES. The primary aim of this study was to identify performance status and
outcome of patients with haematological malignancies admitted to a specialist cancer ICU
3 years following discharge.
METHODS. Local approval was obtained to undertake this project. All patients admitted to
a specialist cancer ICU with haematological malignancy as a primary diagnosis or a concurrent co-morbidity during the period 1st Oct 1 2004-30th September 2009 and alive at
3 years were included in the analysis. Survival at 3 years, performance status, hospital
readmission and relapse/remission status were collected using the hospital information
system and medical notes. Performance status was graded 0-5 based on WHO criteria
whereby grade 0 = fully active individual able to carry on all pre-disease performance
without restriction, grade 1 = restricted in physically strenuous activity but able to carry out
light work, grade 2 = ambulatory and capable of all self-care but unable to carry out any
work activities, grade 3 = capable of limited self-care, confined to bed/chair more than 50 %
of waking hours, grade 4 = confined to the bed and unable to self care, grade 5 = dead. The
data were analysed using Microsoft Excel and SPSS for windows softwareTM.
RESULTS. Of the 199 patients admitted to the ICU during the study period, 47 (24 %) were
alive at 3yrs. Of the patients that were alive at 3 years, the median age of the patients were
61 (IQR 43-68), 47 % were male, 26 % were emergency admissions and mean APACHE 2
score was 14 (SD 6.8). Common reasons for ICU admission were elective surgery (34 %)
and respiratory failure (23 %). Haematological diagnosis were 55 % Non Hodgkin’s
Lymphoma, 11 % AML, 11 % myeloma, 9 % CLL, 6 % ALL, 6 % Hodgkin’s Lymphoma
and 2 % CML. Most patients (75 %) had a performance status of 0 or 1 three years after
discharge. The majority (94 %) were in remission from their haematological malignancy
and 68 % did not require further admission to hospital.
CONCLUSIONS. Our study demonstrates that a quarter of haematological patients
admitted to ICU are still alive at 3 years. The majority of these patients are in remission and
have good performance status. Future studies should focus on the long term quality of life of
patients with haematological malignancy that have survived ICU admission.
REFERENCE(S). 1. Azoulay E, Soares M, Darmon M, et al. Intensive care of the cancer
patient: recent achievements and remaining challenges. Ann Intensive Care. 2011;1(1):5
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IMPACT OF DIFFERENT SEDATION PROTOCOLS AND PERIOPERATIVE
PROCEDURES ON PATIENTS ADMITTED TO ICU AFTER MAXILLOFACIAL
TUMOUR SURGERY
D. Lebherz-Eichinger1, G.A. Roth1, B.-A. Tudor1, C.G. Krenn1, R. Seemann1
1

Medical University of Vienna, Vienna, Austria
INTRODUCTION. Maxillofacial tumor surgery often necessitates prolonged invasive
ventilation to prevent blockage of the respiratory tract and adequate healing of anastomoses.
To tolerate invasive ventilation continuously administered sedatives are recommended1. Halftime of sedative or analgesic medication might increase if continuously administered, resulting
in a prolonged weaning period also enhancing the risk of re-intubation and an extended overall
duration of the ICU stay. The prolonged ICU stay vice versa triggers the occurrence of
infections or thromboembolic events, seriously adding to the mortality of intensive care
patients. The conflict of surgical desired ‘‘no movement’’ policy and currently propagated
cooperative sedation regimes and their impact on medical costs is thus crossly revealed.
OBJECTIVES. The aim of our study was to check whether a change in sedation regime
affects length of ICU stay as well as outcome of maxillofacial tumor surgery associated flap
graft. Additionally the impact of various surgical procedures was analyzed.
METHODS. The data of 301 consecutively admitted patients after maxillofacial surgery
have been retrospectively analyzed over a 5 years period in a count regression models. The
first 168 patients received a sedation regimen with sufentanil and midazolam changed in the
following 133 patients to remifentanil and propofol. The impact of surgical procedures (e.g.
via tracheostomy, tumor resection, neck dissection, length of operation) and the patient age
and sex have been analyzed with regard of length of ICU stay.
RESULTS. Patients receiving remifentanil and propofol were discharged earlier form ICU
than patients receiving sufentanil and midazolam (2 vs 3 days, p \ 0.01 for patients after
maxillary- and 3 vs 5 days, p \ 0.001 for patients after mandibular surgery), without any
difference in flap graft outcome.
In patients after maxillary surgery, postoperative ICU stay was negatively influenced by
length of operation (p = 0.01), the patient age (p \ 0.01) and a necessary reconstructive
transplantation (p \ 0.01), whereas tracheotomy significantly reduced length of stay (2 vs
3 days, p = 0.02).
After mandibular surgery, length of ICU stay was negatively influenced by patient age
(p = 0.02), length of operation (p = 0.01) and a simultaneous resection and reconstruction
procedure (p \ 0.01).
CONCLUSION. In order to achieve a compromise between disciplines involved i.e. surgical ‘‘non-movement’’ policy and modern sedation regimes towards awake and cooperative
sedation, it is imperative to continuously evaluate and adapt sedation protocols in ICUs with
respect to reduce recovery time, minimize complications and enhance flap graft survival.
Surgical procedures (e.g. tracheotomy after maxillary surgery) can additionally influence
postoperative outcome and length of ICU stay and should therefore be interdisciplinary
considered.
REFERENCES. 1. Patel, et al. Am J Respir Crit Care Med 2011;185(5):486-97
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OUTCOMES OF OESOPHAGEAL MALIGNANCY AT A REGIONAL UNIT
G. Rajendran1, A. Hughes1, B. Maddison1, K. Kiff1
1

Broomfield Hospital, General Intensive Care Unit, Chelmsford, United Kingdom
INTRODUCTION. Oesophageal malignancy is associated with a high mortality and surgery is the only curative treatment [1]. Our Trust is a regional unit for upper gastrointestinal

surgery and the number of oesophagectomies is expected to rise as the incidence of
oesophageal carcinoma increases [2].
OBJECTIVE. To identify the outcome of patients diagnosed with oesophageal carcinoma at
our hospital in 2012, we studied their postoperative course (duration of mechanical ventilation (MV) and intensive care unit (ICU) length of stay (LOS), 30-day and one-year
mortality). We compared the outcome of patients who underwent surgery with or without
neo-adjuvant chemotherapy (NAC) to those who didn’t undergo surgery.
METHODS. This is a retrospective observational study. We identified consecutive patients
diagnosed with oesophageal carcinoma within our trust from the regional cancer database.
Their clinical details and mortality were obtained from ICU clinical information system
(Metavision) and patient administration system.
RESULTS. Oesophageal cancer was identified in 68 patients in 2012. Of these, 30 (44 %)
underwent surgery and 12 (40 %) of this surgical group had received NAC. Postoperative
LOS in ICU was 3.9 ± 5.2 days (mean ± SD) with 14 patients requiring MV on admission
to the ICU. The duration of MV was 17.7 ± 19 h with 6 patients (20 %) requiring reintubation and MV for 5.6 ± 7.2 days. The ICU readmission rate was 20 % and the LOS on
readmission was 10.6 ± 16.3 days.
Of the 38 patients who didn’t undergo surgery, 29 patients either had metastatic disease or
declined surgery. Nine patients were deemed inoperable, based on the extent of tumour on
the day of planned surgery, of which 8 had previously received NAC.
In the operated group, 30-days mortality was 6.7 % (n = 2) and one-year mortality was
16.7 % (n = 5). One-year mortality after NAC was16.7 % (2/12) with surgery. 38 % (8/21)
of those who had NAC were regarded inoperable and their one year mortality was 12.5 %
(1/8). One-year mortality for those who undertook neither NAC nor surgery was 52 %.
CONCLUSIONS. Surgical group has better survival rate at one year compared to the nonoperated group. Our mortality rate compares to previously published figures [3]. We
observed no difference in mortality at one-year after surgery with or without NAC. However, following NAC a significant number of patients was considered non-operable.
REFERENCE(S). 1. Uzunoglu et al. Surgery of esophageal cancer. Langenbecks Arch
Surg. 2013;398(2):189-93. 2. Simard EP, Ward EM, Siegel R, et al. Cancers with increasing
incidence trends in the united states: 1999 through 2008. CA Cancer J Clin 2012. 3.
Omundsen et al. Outcome after esophagogastrectomy for carcinoma of the oesophagus.
ANZ J Surg 2007; 77(1-2):37-9.
GRANT ACKNOWLEDGMENT. No grants obtained.
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A REVIEW OF RESPIRATORY MANAGEMENT IN SPINAL CORD INJURIES
R. Haylett1, O. Gustafson1, V. Fox2, G. Barker2
John Radcliffe Hospital, Physiotherapy, Oxford, United Kingdom, 2John Radcliffe
Hospital, Adult Intensive Care Unit, Oxford, United Kingdom
INTRODUCTION. No UK guidelines currently exist to inform best practice in the management of patients with a traumatic cervical spinal cord injury (SCI), particularly regarding
ventilatory management in the acute stage. There is limited data available concerning the
outcomes of specific management pathways or adverse events encountered, leading to
individual centres adopting local strategies.
OBJECTIVES. To review the respiratory management of cervical SCI patients admitted to
a single general ICU in the UK.
METHODS. Retrospective data collection and analysis of all 21 patients admitted to the
intensive care unit following a SCI, between October 2010 and April 2014. Clinical data
was collated from the electronic notes system, including the time from admission to tracheostomy, number of failed extubations, and number of adverse events associated with
failed extubations. The cost of respiratory physiotherapy associated with periods of selfventilation, post re-intubation and post tracheostomy was also analysed.
RESULTS. 16 patients admitted during the review period suffered a cervical SCI. Of those
surviving to ICU discharge, 11 (85 %) received a tracheostomy. Of those not receiving a
tracheostomy, one patient was never intubated and transferred to a spinal injury centre
within one week. One suffered an incomplete lower cervical SCI that showed rapid neurological recovery post spinal stabilisation. Three patients died.
There were 12 failed extubations, an average of 1.7 per patient. Patients that were extubated
spent on average 1.4 days self ventilating, and received an average 8.9 h of physiotherapy
input in this time (6.4 h per day). During periods post re-intubation, patients spent on
average 5.5 days receiving mechanical ventilation, with an average 14.7 h of physiotherapy
input during this time (2.7 h per day).
There were complications associated with failed extubations and re-intubations. These
include frequent episodes of physiotherapy and lung volume recruitment/airway clearance,
one emergency tracheostomy to manage a difficult airway, one pneumothorax, and two
bronchoscopies. There were no adverse events post tracheostomy.
The average time from admission to receiving a tracheostomy was nine days. Patients then
spent on average 22.4 days with the tracheostomy, and received an average of 35 h of
therapy in this time (1.6 h per day).
CONCLUSIONS. This limited review suggests that the majority of patients admitted to this
general ICU with a cervical SCI will benefit from a tracheostomy to facilitate weaning from
mechanical ventilation and physiotherapy management. A delay in tracheostomy and subsequent failed extubations are associated with several adverse events. Those that receive a
tracheostomy experience fewer respiratory complications and the cost related to respiratory
physiotherapy is reduced.

1
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RETROSPECTIVE OBSERVATIONAL STUDY OF OBSTETRIC ADMISSIONS
AND OUTCOMES TO HIGH DEPENDENCY UNIT IN AN IRISH TERTIARY
HOSPITAL 2011-2013
F. Kavanagh1, A. Kumar1, I. Browne1, O. Roseag1
1

National Maternity Hospital, Department of Anaesthesia and Critical Care, Dublin, Ireland
INTRODUCTION. Pregnancy and labour usually progress uneventfully however serious
complications can occur and develop rapidly, necessitating critical care admission and
support. Successive confidential enquires have highlighted deficiencies in this area and
suboptimal care leading to increased morbidity and mortality1. The National Maternity
Hospital is the largest maternity hospital in the Republic of Ireland where a total of 8,954
babies were delivered in 2013. It is a stand alone institution and on site facilities include a 2
bed dedicated anaesthesia lead High Dependency Unit.
OBJECTIVES.
1. To examine how the HDU service within a level 2 stand alone maternity hospital is
utilised.
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2. To examine the number of transfers to tertiary level ICU that occur annually.
METHODS. A retrospective observational study was carried out from January 2011 to
January 2014 specially looking at the following parameters: admitting diagnosis, demographics, length of stay and the number of admissions requiring transfer for tertiary level
care.
RESULTS. In total 29,344 deliveries occurred. 376 HDU admissions were recorded in this
period representing 1.28 % of all admissions. The average age of patients admitted to the
HDU was 34. The predominant reasons for admission were hypertensive disease of pregnancy (49.7 %), haemorrhage (antepartum/post partum) (36.4 %), sepsis (4.2 %) and other
reasons (11.1 %) including cardiac rhythm disturbances, neurological complications and pre
existing medical disease. In 2013 average length of stay was 2 days. 6.1 % of those admitted
to HDU required transfer for tertiary level ICU care in other centres during the study period,
this represented 0.07 % of all deliveries.
CONCLUSION. There is significant demand within our institution for HDU care for our
patients, with the number of admissions increasing in 2013. The main admitting diagnoses
are hypertensive disease of pregnancy and haemorrhage with an increase in the number of
patients being admitted for management of sepsis in 2013. This highlights the increasing
awareness, recognition and management of this condition in pregnancy. The increased
number of HDU admissions in 2013 could also be explained by the recent introduction of an
early warning score for the deteriorating patient in our hospital but this would require further
evaluation. The low number of transfers of patients to other tertiary centres underpins the
importance of an anaesthesia lead service.
REFERENCES. 1 Special Issue: Saving Mothers’ Lives: Reviewing maternal deaths to
make motherhood safer: 2006-2008. The Eighth Report of the Confidential Enquiries into
Maternal Deaths in the United Kingdom. BJOG 2011;118(Supl S1):1-203
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MORTALITY AND LONG-TERM FUNCTIONAL STATUS AFTER DISCHARGE
FROM A MEDICAL ICU: A COMPARISON BETWEEN ELDERLY (‡ 80 YEARS)
AND YOUNG (\ 80 YEARS) ICU PATIENTS
R.P. Oliveira1, C. Teixeira1, J.G. Maccari2, J.S. Haas2, C.R. Cabral2, T.F. Tonietto2,
J.H.D. Barth2, A. Savi2, N.B.D. Silva1
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OUTCOMES OF SEVERE ACUTE PANCREATITIS IN A REGIONAL INTENSIVE
CARE UNIT
G. Jones1, A. Watkins1, A.R. Wilkes2, L. Middleton1, M. Vijayakumar1
Intensive Care Unit, Morriston Hospital, Swansea, United Kingdom, 2Department of
Anaesthetics, Cardiff University, Cardiff, United Kingdom
INTRODUCTION. The estimated annual incidence of acute pancreatitis in the UK is
around 10-20/million population (1). Approximately 25 % of these patients develop severe
acute pancreatitis (SAP) requiring prolonged intensive care admissions with an associated
high mortality. (1)
OBJECTIVES. We aimed to review the incidence, management & outcome of patients
admitted with SAP to our regional pancreas referral Intensive Care Unit (ICU) and to
evaluate the prognostic role of the scoring systems used in our unit: Acute Physiology and
Chronic Health Evaluation (APACHE) II and Intensive Care National Audit and Research
Centre (ICNARC) prediction models.
METHODS. Retrospective analysis of all patients admitted with a primary diagnosis of
acute pancreatitis between October 2011 and October 2013 using the unit’s ICNARC
database, e-discharge summaries and IMPAX digital imaging system
RESULTS. 43 patients were admitted with a primary diagnosis of SAP against a total of
2285 admissions during the two-year period. Data could only be collected for 40 patients.
The most common aetiologies were Idiopathic (47.5 %), gallstones (25 %) and alcohol
(20 %). The APACHE II & ICNARC scores, length of stay and mortality data are displayed
on Table 1.

1

APACHE II score*

17 (12-20)*

ICNARC score*

19 (15-28)*

Median Length of stay (LOS) in ICU & Hospital (days)

10 & 23

ICU & Hospital Mortality (%)

30 % & 21.4 %

Emprical Antibiotics (%)

40 %

Number of CT scans in ICU

2(1-3)*, Range 0-9

[Table 1, *Median (Interquartile range)]
35 % (14/40) of patients required Renal replacement therapy (RRT) and 71.4 % (10/14) of
those requiring RRT died. 15 % (6/40) underwent CT Guided drainage (3 of whom had
subsequent necrosectomy), 10 % (4/40) underwent minimally invasive necrosectomy, 15 %
(6/40) underwent open laparotomy and 1 patient had an embolization procedure
The area under receiver characteristics curve for the APACHE II and ICNARC scores were
0.85 and 0.83 respectively and hence were similar in outcome prediction for our patient
population.
CONCLUSIONS. The ICU mortality of our patient population with SAP was 30 %.
Patients with SAP who require ICU continue to be resource intensive, have a high mortality
and a prolonged length of stay. The requirement of RRT was associated with poor outcome.
Both the APACHE II and ICNARC prediction models were similar in outcome prediction in
our patient population.
REFERENCE(S). 1. Harrison DA, Case mix, outcome, and activity for admissions to UK
critical care units with severe acute pancreatitis: a secondary analysis of the ICNARC Case
Mix Programme Database, Crit Care. 2007; 11(Suppl 1): S1.
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IMPACT OF TOTAL SERUM BILE ACIDS IN CRITICALLY ILL PATIENTS
K. Rutter1,2, T. Horvatits1,2, A. Drolz1,2, G. Fauler3, G. Heinz4, M. Hülsmann4, M. Trauner2,
V. Fuhrmann1,2
1

characteristics including admission diagnosis, severity of illness and 28-d-mortality were
documented. SPSS (version 21.0.0.1) was used for statistical analysis. P values \ 0.05 were
considered as statistically significant.
RESULTS. 119 patients (74 male), with mean age of 64 ± 14 years and mean SAPS II
score on admission of 56 ± 23 were included in this study. Overall 28-d-mortality was
19 %. Main admission diagnoses were cardiogenic shock in 39 %, post-surgical in 23 %,
septic shock in 10 %, cardiopulmonary resuscitation in 14 % and others in 14 %. Mean
TBA in the total cohort were 5.0 ± 10.3. TBA were significantly higher in patients with
septic (10.6 ± 19.8) and cardiogenic shock (5.6 ± 12.1) compared to post-surgical patients
(2.4 ± 4.7; p \ 0.05). TBA correlated with alkaline phosphatase levels
(r = 0.49;p \ 0.001) and gamma-glutamyl levels (r = 0.50; p \ 0.001) but not with bilirubin levels on admission (n.s.). In patients that died within 28 days, TBA were significantly
elevated (median, IQR: 5.3 (0.8-10.1) vs. 1.2 (0.6-4.2); p \ 0.05). TBA were significantly
associated with 28-d-mortality independent of age, sex and bilirubin (HR:1.05; 95 % CI:
1.01-1.09; p \ 0.05). AUROC of TBA for predicting 28-d-mortality was 0.7. Sensitivity
was 55 % and specificity 78 % for prediction of 28-day-mortality at a cut-off of TBA [ 5.
CONCLUSION. Total serum bile acids in critically ill patients are significantly associated
with 28-d-mortality.

University Medical Center Hamburg-Eppendorf, Department of Intensive Care Medicine,
Hamburg, Germany, 2Medical University of Vienna, Div. of Gastroenterology and
Hepatology, Vienna, Austria, 3Medical University of Graz, Clinical Institute of Medical and
Chemical Laboratory Diagnostics, Graz, Austria, 4Medical University of Vienna, Division
of Cardiology, Vienna, Austria
INTRODUCTION. Cholestasis is a frequent finding in critically ill patients associated with
increased mortality. There is limited data regarding the clinical impact of total serum bile
acids (TBA) in critically ill patients available.
OBJECTIVES. Aim of the study was to evaluate the impact of total serum bile acids on
28-day-mortality in critically ill patients.
METHODS. Critically ill patients admitted to the intensive care unit (ICU) were included
in this study. TBA (lmol/l) on admission were assessed in all patients. Patient́s

1
Universidade Federal de Ciências da Saúde de Porto Alegre, Clı́nica Médica, Porto Alegre,
Brazil, 2Moinhos de Vento Hospital, Adult ICU, Porto Alegre, Brazil
INTRODUCTION. Admission of elderly patients to the intensive care unit (ICU) is frequently and it will grow in the near future. The hospital- and post-discharge mortality and
disability in activities of daily living (ADL) post-ICU-discharge is high; however, the results
of the studies have been very heterogeneous and depending on the reason for ICU admission
and previous diseases.
OBJECTIVES. To investigate the mortality, and disability in ADLs and reduction in
autonomy in 24-months after ICU discharge, comparing elderly (C 80 years) and young
(\ 80 years) ICU medical survivors patients.
METHODS. Prospective cross-sectional cohort study. Data were collected in two mixed
ICUs (31-bed, closed ICU in a private hospital; and 18-bed, open ICU in a university
hospital) by interview by telephone 2 years after ICU-discharge, and compared with data
collected during ICU-stay. The baseline characteristics, pre-existing diseases, Lawton-ADL
(L-ICU) index, Karnofsky (K-ICU) index, scores of severity of disease, and data on
respiratory, cardiovascular, and dialysis treatments were recorded during the period of ICU
stay. Complications during ICU-hospitalization, survival status at ICU and at hospital discharge were also recorded. After 24 months, were collected Lawton-ADL (L-24mo) and
Karnofsky indices (K-24mo), and cognitive assessment by Six-Item Screener.
RESULTS. One thousand two hundred fifty-six patients were admitted in two ICU during
the study period. At 24 months, 79 (32.2 %) patients aged C 80 years and 421 (43.3 %)
aged \ 80 years were alive and could be evaluated. Elderly patients have poor functional
status at 24 months compared with young patients L-24mo: 25.7 ± 9.7 vs. 16.6 ± 12.9
(p \ 0.0001) and K-24mo: 82.9 ± 14.4 vs. 66.8 ± 21.2
(p \ 0.0001). Total functionality recovery occurred more likely in younger patients (Lawton-ADL: OR 1.71 [95 %CI 1.31-2.23], and Karnofsky index: OR 1.69 [95 %CI 1.30-2.19]).
Only younger patients were able to improve their functional status after 24 month. Immediately after ICU discharge, the elderly had more cognitive deficits (18 % vs. 3.5 %,
p \ 0.0001) compared to younger patients. Two years after ICU discharge this difference
was maintained (23.4 % vs. 10.6 %, p \ 0.0001).
CONCLUSIONS. In our study elderly critically patients have poor functional status at
24 months compared with young patients and more cognitive deficits even after two years of
discharge ICU. The intensive care is a devastating experience for the elderly.
REFERENCE(S). 1. Tabah A, Philippart F, Timsit JF, et al. Quality of life in patients aged
80 or over after ICU discharge. Critical Care (London, England) 2010;14(1):R2. 2. Sacanella E, Perez-Castejon JM, Nicolas JM, et al. Functional status and quality of life
12 months after discharge from a medical ICU in healthy elderly patients: a prospective
observational study. Critical Care (London, England) 2011;15(2):R105.
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OUTCOME AND IMPROVEMENT OF SOME LABORATORY PARAMETERS
FOLLOWING POLYMYXIN B-IMMOBILIZED FIBER TREATMENT IN SEPTIC
SHOCK
Y. Sakamoto1
1

Saga University, Saga, Japan
INTRODUCTION. Direct hemoperfusion using a polymyxin B-immobilized fiber column
(DHP-PMX; Toray Industries Inc., Tokyo Japan) was first developed 1994 and has been
used for the treatment of septic shock. Positive clinical data, such as an increase in systolic
blood pressure (SBP) and an improved PaO2/FIO2 ratio, have also been reported. On the
other hands, recently some papers showed the relationship between sepsis and ADAMTS13
that cleaves von Willebrand factor multimers, and inhibits thrombus formation and,
seemingly, inflammatory reactions.
OBJECTIVES. 29 septic shock patients using 2-6 h DHP-PMX were retrospectively
reviewed to examine improved rate of any sepsis related factors after DHP-PMX and to
analyze relationship between outcome and sepsis related factors.
METHODS. We checked level of many factors before PMX treatment, after PMX treatment and 1 day after PMX treatment.
RESULTS. The average patient age was 63.25 ± 13.13 years; 17 of the patients were men
and 12 were women. The mean APACHE II score was 28.76 ± 8.64, and the mean SOFA
score was 11.72 ± 4.52 before DHP-PMX. The APACHE II score was significantly higher
(p \ 0.00001) and the SOFA score was significantly higher too (p = 0.0005) in expired
cases than in survived cases.
A Chi square test showed that the survival rate in surgical group was significantly better than
in medical group (p = 0.0027). The survival rate of surgical group (84.2 %) was judged to
be very good because the predicated survival rate based on the APACHE II score (25.0) was
only 46.5 %. On the other hand, the survival rate of medical group (35.3 %) was almost
equal to that predicted by the APACHE II score (30.6; predicted survival rate, 27.4 %).
AEA, 2-AG and PAI-1 were significantly improved after DHP-PMX treatment. Survival
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cases were significantly low ADAMTS13 level in every phase (pre PMX-DHP treatment,
post PMX-DHP treatment and 1 day after treatment).
CONCLUSIONS. We observed a relationship between outcome and the low serum ADAMTS13 levels in septic shock patients treated by DHP-PMX. Therefore we suggested the
benefit of ADAMTS13 examination for effective forecasting of DHP-PMX treatment.
REFERENCE(S). 1. Effectiveness of early start of direct hemoperfusion with polymyxin
B-immobilized fiber columns judging from stabilization in circulatory dynamics in surgical
treatment patients. Sakamoto Y, et al. Indian J Crit Care Med. 2010 Jan;14(1):35-9. 2.
Effectiveness of endotoxin scattering photometry for determining the efficacy of polymyxin
B-immobilized fiber treatment in septic shock: report of a case. Sakamoto Y, et al. J Nippon
Med Sch. 2010 Apr;77(2):119-22. 3. Relationship between treatment resistance to hemoperfusion using a polymyxin B-immobilized fiber column and oxidative stress. Sakamoto Y,
et al. ASAIO J. 2008 Jul-Aug;54(4):412-5.

RESULTS.
- For the years 2008, 2009 & 2010, only 14.9 %, 18.6 % & 16.8 % of PRBC transfusion was
appropriate (i.e., transfused at Hgb \ 7gm %). This improved significantly in 2011 and was
sustained in 2012 at 39.2 % & 40.2 % respectively
- Performance improvements though seen across all ICÚs was most significant in the closed
medical ICU at the flagship hospital ([ 59 % for 2011 and 2012).
- The results were independent of severity of illness, and ICU patient census.
CONCLUSIONS.
- Didactic lectures complemented by sustained, feedback blended with an eICU program
improved physician practice performance in this large community health system in the USA.
Physicians most likely to change were those directly vested in the performance improvement program. Despite these efforts, a majority of ICU patients continue to receive PRBC at
higher transfusion thresholds than indicated.
REFERENCE(S). - Clinical Practice Guideline: Red blood transfusion in adult trauma
and critical care. Crit Care Med 2009, 37: 3124-3157 - http://www.healthcare.philips.com/
main/products/patient_monitoring/products/eicu/
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EVALUATION OF PROGNOSTIC LABORATORY DATA ON SURVIVAL
DURING PROLONGED EXTRACORPOREAL LIFE SUPPORT
1

1

1

1

H.S. Son , H.J. Kim , J.S. Jung , K. Sun
1

College of Medicine, Korea University, Department of Thoracic and Cardiothoracic
Surgery, Seoul, Korea, Republic of
INTRODUCTION. Improving ECMO management, prolonged ECMO support occur frequently. However, a few study were performed to evaluate adequate prognostic factor for
survival during ECLS (Extracorporeal life support). Laboratory data correlated with end
organ dysfunction can be useful for prognosis of ECLS. Therefore, we investigated prognostic factor to predict successful survival in prolonged ECMO.
OBJECTIVES. Our purpose is to find helpful laboratory data for prediction of survival
after ECLS.
METHODS. This study reviewed retrospectively the patients who treated with ECMO
between 2009 and 2014. We excluded the patients who shorter than 3 day long support and
younger than 15 years old. All values were collected such as demographic, clinical, and
laboratory data during ECLS. Laboratory data were divided each post-ECLS 0 day, 1 day
and 3 day.
RESULTS. Forty-three patient were enrolled this study.(89 patients were excluded
according to study design) Mean ECLS time were 329.36 ± 284.81 h. Weaning from
ECMO were 25/43(58.1 %). Overall survival were 13/43 (30.2 %). In univariate analysis,
age, sex, renal replacement therapy were significant prognostic factors. In serial laboratory
data, blood urea nitrogen (BUN), international normalized ratio(INR) have significant
predictive values for survival at post-ECLS 1 day and 3 day. (P-value \ 0.05).
CONCLUSIONS. In this study, BUN and INR showed predictable values during ECLS
between post-ECLS 1 day and 3 day. These can be useful tools to predict survival after ECLS.
REFERENCE(S). 1. Chang WW, Tsai FC, Tsai TY, Chang CH, Jenq CC, Chang MY, et al.
Predictors of Mortality in Patients Successfully Weaned from Extracorporeal Membrane
Oxygenation. PloS one. 2012;7(8):7. 2. Kim TH, Lim C, Park I, Kim DJ, Jung Y, Park KH.
Prognosis in the patients with prolonged extracorporeal membrane oxygenation. The Korean
journal of thoracic and cardiovascular surgery. 2012;45(4):236-41. 3. Nishi H, Sakaguchi T,
Miyagawa S, Yoshikawa Y, Fukushima S, Saito S, et al. Frequency, risk factors and
prognosis of postoperative hyperbilirubinemia after heart valve surgery. Cardiology.
2012;122(1):12-9. 4. Zhang R, Kofidis T, Kamiya H, Shrestha M, Tessmann R, Haverich A,
et al. Creatine kinase isoenzyme MB relative index as predictor of mortality on extracorporeal membrane oxygenation support for postcardiotomy cardiogenic shock in adult
patients. European journal of cardio-thoracic surgery: official journal of the European
Association for Cardio-thoracic Surgery. 2006;30(4):617-20.
GRANT ACKNOWLEDGMENT. This study was not supported by any grant. No interest
to declare.
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UTILITY OF EMPIRICAL MODELS OF HEMORRHAGE IN DETECTING AND
QUANTIFYING BLEEDING
M. Guillame-Bert1, A. Dubrawski1, L. Chen1, A. Holder2, M.R. Pinsky2, G. Clermont2
Carnegie Mellon University, Auton Lab, Pittsburgh, United States, 2University of
Pittsburgh, School of Medicine, Pittsburgh, United States
INTRODUCTION. Hemorrhage is a life-threatening condition that that, if not detected and
treated early, may lead to cardiovascular shock. We hypothesized that a Machine Learning
(ML) based approach to build informative models from hemodynamic data could reliably
and consistently detect onset of bleeding, estimate bleed rate and the amount of blood lost.
METHODS. Previously healthy pigs were anesthetized, intubated, ventilated and instrumented with routine invasive hemodynamic monitoring equipment prior to and during
controlled hemorrhage (5, 20 and 60 ml/min) to a mean arterial pressure of 30-40 mmHg.
Multiple commonly monitored physiologic variables collected in the process were used as
inputs of a prototype ML system trained to identify bleed onset, bleed rate, and the amount
of blood lost. Training and evaluation of models were done using leave-one-subject-out
cross validation protocol. In addition, ML models provided descriptions of the importance
and impact of each physiologic variable.
RESULTS. Empirical evaluation shows the ability to reliably detect bleeding at a rate of
20 ml/min after the loss of 61 ml ofblood at an average interval between false alerts of 30 min,
and reliable detection after 102 ml loss on average at false alert of interval of 5 h (see fig. 2).
Fig. 1 shows the bleeding prediction error according to the duration of bleeding. The analysis
of the ML models assesses and ranks the importance of each vital sign, and each derivative
feature of it. Obtained results highlight the importance of multiple vital signs, particularly of the
Central Venous Pressure waveform, once normalized and featurized for use in the ML system.
CONCLUSIONS. ML approach is feasible to model common physiological data and it can be
used to enable efficient and robust detection, tracking and characterization of bleeding. ML based
tools could also be used to inform the understanding of physiological responses to bleeding.
GRANT ACKNOWLEDGMENT. This work was supported, in part, by NSF awards
0911032 and 1320347, and by NIH grant NR013912.
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IMPACT OF REMOTE ELECTRONIC MONITORING AND TELE-INTENSIVE
CARE UNIT BASED ALGORITHM IN MONITORING PACKED RED CELL
TRANSFUSION BEHAVIOR FOR ANEMIA OF CRITICAL ILLNESS:
LONGITUDINAL MULTI-YEAR EXPERIENCE FROM A SINGLE COMMUNITY
HEALTH SYSTEM IN THE UNITED STATES OF AMERICA
N. Li1, D. Simonds2, R. Alva3, T. Wyatt4, M. Ramaswamy2

[Fig 1]
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INTRODUCTION.
- Anemia in the ICU is common and the most common therapeutic approach is the transfusion of stored allogenic packed red blood cell (PRBC) which is potentially harmful. In
2009 the Society for Critical Care Medicine (SCCM) outlined hemoglobin (Hgb) \ 7gm %
as indication for transfusion in the ICU. Despite this, physicians continue to transfuse PRBC
at higher Hgb thresholds.
- VISICU eICU program is a registered trademark of Philips Healthcare. In the USA it
serves more than 350 hospitals. eICU aims to improve critical care delivery by remote
monitoring, blending medicine with technology, and adopting patented processes.
- Cone Health is a multi-hospital, community health system in the city of Greensboro, NC,
USA. It has over 100 ICU beds spread across multiple specialties with variable models of
care (‘‘open’’ and ‘‘closed’’). Since 2007 bedside coverage for all ICU’s is backed up eICU.
OBJECTIVES. - In 2010, the department of medical intensive care agreed to evaluate and
improve transfusion practices for anemia of the critical illness across the whole health system
METHODS. - We took advantage of the proprietary computer algorithm used by eICU that
tracked PRBC transfusion in anemia of critical illness. The system provided quarterly global
feedback for each ICU. -The active intervention took place in late 2010 and early 2011.
More than fifteen didactic lectures to various target audiences (ICU nurses, physicians,
surgeons, oncologists, cardiologists etc.,) were delivered. After this, a less active approach
was adopted by sharing quarterly VISICU data to the medical ICU team that was vested in
this performance initiative and through individual direct feedback on ad-hoc basis to physicians of other service lines.

[Fig 2]
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PRE-OPERATIVE PROGNOSIS OF PREDISPOSITION FOR BLEEDINGINDUCED CRASH
A. Dubrawski1, L. Chen1, F. Liu1, G. Clermont2, M.R. Pinsky2
Carnegie Mellon University, Auton Lab, Pittsburgh, United States, 2University of
Pittsburgh, School of Medicine, Department of Critical Care Medicine, Pittsburgh, United
States
INTRODUCTION. The ability to estimate probability of emergence of a profound instability during surgery prior to its beginning could be particularly useful in reducing risk and
harm to surgical patients. We studied a Machine Learning (ML) approach to prognose the
likelihood of crash in healthy pigs subjected to severe hypovolemic stress induced by
controlled hemorrhage.
METHODS. Previously healthy pigs were anesthetized, intubated, ventilated and instrumented with routine invasive hemodynamic monitoring equipment prior to controlled
hemorrhage, and a set of routine vital signs have been collected during this period of
stability. Then, all pigs were subject to severe hypovolemic stress induced by a slow bleed at
20 ml/min until mean arterial pressure (MAP) decreased to 30 mmHg and then they were
held at that MAP for 90 min prior to reinfusion of colloid/crystalloid mix (hextend) ml per
ml shed blood. If during the 90 min hypovolemic state the MAP decreased to \ 20 mmHg
for 10 s, or to \ 30 for 10 min, then pigs were considered crashing and immediately
resuscitated with the colloid/crystalloid solution, to prevent cardiac arrest and death. 4 in 28
pigs crashed, but all were successfully resuscitated from their profound hypovolemic state.
We used ML approach to predict probability of crashing using only data collected during
stable period prior to the onset of induced bleeding.
RESULTS. We evaluated reliability of the resulting model using leave-one-pair-of-subjects-out cross-validation protocol where each pair consisted of one crash and one noncrash pigs for 424 = 96 unique pairs. We assembled test results separately for crash and
non-crash pigs and computed the average ‘‘crash’’ scores and their confidence limits
respectively. We then drew temporal plots of those statistics over the pre-bleeding period,
truncating a few initial and a few ending minutes of it because of substantial noise
observed in raw data during setup periods before anesthesia and before surgery. The
results (Fig. 1) show remarkably significant separation between crash probability score
distributions obtained for crash and non-crash test pigs throughout the period of presurgery stabilization.
CONCLUSIONS. Our prototype ML based approach to prognose likelihood of bleedinginduced crash using routine, continuously monitored vital signs, yielded very promising
results. It could also help identify the key drivers (features supporting predictions) that
might inform pre-operative decisions to clear patients for surgeries as well as issuing reliable risk warnings before surgeries take place.
GRANT ACKNOWLEDGMENT. This work was partially supported by NSF 0911032,
NSF 1320347, and NIH R01NR013912.
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significant difference in terms of medium APACHE II score (18 X 19, p = 0,21), length of
mechanical ventilation (3,9 X 4,3 days; p = 0,49), ICU length of stay (3,8 x 3,9 days;
p = 0,43) or ICÚs mortality rates [23,2 % X 25,8 %; p = 0,39). Interestingly, the administration of midazolam by continuous infusion increased by 34 % and fentanyl infusion
increased 44 % in the period of 2013, however there was no significant difference in the
prescription of intermittent antipsychotic, analgesic or sedatives drugs.
CONCLUSIONS. Monitoring, as an isolated method to deal with delirium, seems to be
insufficient to improve patient outcomes. Probably systematic screening should be incorporated to a wider delirium management protocol to ameliorate care.
REFERENCE(S). 1. Martin J, Heymann A, Bäsell K, Baron R, Biniek R, Bürkle H, et al.
Evidence and consensus-based german guidelines for the management of analgesia, sedation
and delirium in the intensive care. Ger Med Sci. 2010; 8:Doc02 2. Barr J, Fraser GL,
Puntillo K, Ely EW, Gélinas C, Dasta JF, et al. Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit. Crit Care
Med. 2013; 41:263-306
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THE TRADITIONAL HERBAL MEDICINE YOKUKANSAN AS AN ADJUNCTIVE
SEDATIVE IN THE INTENSIVE CARE UNIT
T. Tsubo1, E. Hashiba2, H. Okawa2, K. Hirota2
1
University of Hirosaki, School of Medicine, Inrensive Care Unit, Department of
Anesthesiology, Hirosaki, Japan, 2Hirosaki University Hospital, Intensive Care Unit,
Hirosaki, Japan
INTRODUCTION. Sedatives used in the intensive care unit (ICU) include midazolam,
propofol, dexmedetomidine and opiates. Some patients, however, are resistant to these
drugs. The Asian traditional herbal medicine yokukansan (TJ-54) is used in Japan to treat
behavioral and psychiatric symptoms of dementia (BPSD) and has been approved for
restlessness and agitation. Recently this drug was used to alleviate delirium in postoperative
patients.
OBJECTIVES. To evaluate the effects of yokukansan as an adjunctive sedative in the ICU.
METHODS. This study involved 15 patients resistant to ordinary sedatives, with
resistance defined as the ineffectiveness of two combinations sedatives at usual doses.
Each patient was administered 2.5 g yokukansan orally or by nasogastric tube and
evaluated 1 h later by the Richmond Agitation Sedation Scale (RASS) and the Bispectral
Index (BIS).
RESULTS. Yokukansan was markedly effective in four patients, effective in seven and
ineffective in two. Mean onset time was 28.3 ± 4.0 min, mean administrative time was
1.9 ± 1.3 h, and clinical duration ranged from 2 to 8 h. Mean RASS score improved from
1.4 ± 0.6 to -0.6 ± 1.0 (p \ 0.05), and mean BIS decreased from 92.3 ± 6.3 to
57.0 ± 15.6 (p \ 0.05; Figure). There were no changes in respiratory rate, blood pressure
and heart rate.
CONCLUSIONS. Yokukansan, a Kampo prescription composed of seven herbaceous
plants, was developed as a cure for restlessness and agitation. Yokukansan has been reported
to act as an antagonist at serotonin 1A and dopamine 2 receptors. Geissoschzine methyl
ether, an alkaloid in uncaria hook, is a major ingredient of yokukansan. Yokukansan was
effective as an adjunct sedative in the ICU.
REFERENCE(S). Iwasaki K et al. J Clin Psychiatry 2005;66:248-52
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A NATIONAL SURVEY OF SEDATION AMONG JUNIOR ANAESTHETISTS
M. Khpal1, A. Myers2, D. Konu1
1
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IMPLEMENTATION OF A DELIRIUM DAILY SCREENING TOOL AND
CLINICAL OUTCOMES
R.D.S. Townsend1, F.S. Neres1, J.M.S.d. Andrade1, A.C.T. Raupp1, F.L. Dexheimer Neto1,2,
M.C. Prestes1, A.M. Santana1, R.V. Cremonese1
1

Hospital Ernesto Dornelles, Unidade de Terapia Intensiva, Porto Alegre, Brazil,
Universidade Federal do Rio Grande do Sul - Bolsista CAPES 9869-13-1, Programa de Pos
Graduacao em Ciencias Pneumologicas, Porto Alegre, Brazil
INTRODUCTION. Delirium is associated with negative outcomes and is frequently underrecognized in the ICU. International guidelines recommend systematic screening for
adequately management of Delirium and suggest that it may improve outcomes.
OBJECTIVES. To compare clinical settings before and after the implementation of a
systematic monitoring of Delirium in our daily practice.
METHODS. We performed an observational comparative study in a 23 bed general ICU in
a south Brazilian hospital.
After the development of a mobile application that guides the examinator through the
Confusion Assessment Method (CAM-ICU) and creates a database, patients were screened
three times a day, from March to August of 2013. The results were compared to data from
the same period of the previous year.
RESULTS. A total of 944 patients were monitored for Delirium from March to August of
2013.
When we compared the data from the two observational period (2012 and 2013, respectively), there was a slightly difference in medium age (60,5 9 58,6 years, p = 0,005) but no
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Barnet General Hospital, Anaesthesia and ICU Department, London, United Kingdom,
2
Croydon University Hospital, Anaesthesia and ICU Department, London, United Kingdom
INTRODUCTION. Sedation is a continuum extending from alert consciousness to complete unresponsiveness [1]. Conscious sedation should be safe since cardiorespiratory
support is not required [2]. Loss of verbal response mandates care identical to that required
for general anaesthesia (GA) and is outside the remit of non-anaesthetists [2]. An audit of
upper GI endoscopies under sedation showed that inappropriate practice lead to morbidity
and mortality as high as 1/200 and 1/2000 respectively [3]. Still, many administering
sedation have no formal training and do not follow guidelines [4].
AIM. Anaesthetists are assumed to be confident in administering sedation and well placed to
safely convert to GA when required. This may be true for senior anaesthetists but there is
minimal evidence detailing experience of juniors. This survey reviews sedation practice by
trainee anaesthetists in an attempt to examine safety of current practice and identify training
issues.
METHODS. A survey was distributed at a national anaesthesia course attended by 68
anaesthetic trainees from all over UK. The survey was paper based, confidential and
completed on a voluntary basis. Responses were collected and analysed using Microsoft
Excel.
RESULTS. Response rate was 78 % (69 % were anaesthetists in their first year of training,
and 31 % in the 2nd or 3rd year). Only 17 % reported receiving formal training in sedation.
Only 40 % were aware of sedation guidelines yet 96 % had administered sedation. 65 % did
not know the recommended depth of sedation. 37 % had needed to request senior help due
to complications. 82 % encountered complications including respiratory depression (64 %)
and loss of consciousness (51 %). Some administered sedation in inappropriate locations i.e.
wards (16 %) and A&E Minors (6 %). 20 % did not routinely pre-assess patients as for a
GA.
CONCLUSIONS. This survey suggests many junior anaesthetists feel they have received
insufficient training in sedation. While most fully monitor their patients, 20 % had not preassessed them. 37 % required senior assistance- possibly since they were in remote or
unsupported sites where complications are more difficult to manage. This small survey
suggests a variation in practice among trainees and scope to improve core training pertaining
to sedation. A larger survey would be valuable for confirming these results and assisting in
development of a sedation training programme.
REFERENCE(S). [1] RCOA and College of Emergency Medicine. Safe Sed of Adults in
the Emergency Department Guidelines; Nov 2012. [2] Webb ST et al. Is Sed by nonanaesthetists really safe? BJA 2013;111(2);136-8. [3] Quine MA et al. A prospective audit
of upper GI endoscopy in two regions of England: safety, staffing and Sed methods. Gut
1995;36: 462-7. [4] Report of an Intercollegiate Working Party chaired by the RCOA. UK
Academy of Medical Royal Colleges and Faculties. Implementing and ensuring Safe Sed
Practice for healthcare procedures in adults 2001.
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MULTI-TIER GROUND TRUTH ELICITATION FRAMEWORK WITH
APPLICATION TO ARTIFACT CLASSIFICATION FOR PREDICTING PATIENT
INSTABILITY

DECREASES IN EXHALED CARBON MONOXIDE IN PATIENTS
EXPERIENCING MULTI-ORGAN FAILURE

D. Wang1, L. Chen1, M. Fiterau1, A. Dubrawski1, M. Hravnak2, E. Bose2, D. Wallace3,
M. Kaynar3, G. Clermont3, M. Pinsky3
1

Carnegie Mellon University, Auton Lab, Pittsburgh, United States, 2University of
Pittsburgh, School of Nursing, Pittsburgh, United States, 3University of Pittsburgh, School
of Medicine, Department of Critical Care Medicine, Pittsburgh, United States
INTRODUCTION. Robust health monitoring systems would identify alerts due to artifact
(e.g. noisy signals or loose sensors) and distinguish them from alerts signifying actual
instability. We sought to apply Machine Learning (ML) to distinguish artifact from real
alerts, but it requires a library of expert-annotated data to establish ground truth. To
facilitate the expert annotation process, we prototyped an Active ML protocol of multi-tier
alert annotation elicitation that yields accurate alert adjudication models at minimal effort
from a team of expert clinicians.
METHODS. The data, collected from continuous noninvasive monitoring system for
heart rate (HR) respiratory rate (RR), systolic and diastolic blood pressure (BP), and
peripheral pulse oximetry (SpO2) contained 1582 alert periods defined as exceedances
over pre-set stability thresholds (HR \ 40 or [ 140, RR \ 8 or [ 36, systolic BP \ 80
or [ 200, diastolic BP [ 110, SpO2 \ 85 %). The Active ML algorithm selected a batch
of alerts which were then presented to multiple reviewers working individually. Each
reviewer was asked to score the alerts on an annotation confidence scale ranging from -3
(artifact) to 3 (true alert). Alerts scored with substantial disagreement or low confidence
were pushed to a jury committee of clinicians for discussion and consensus annotation.
The alerts that could not be agreed upon were put in a ‘‘freezer’’ and not used in
modeling (Fig 1.).
RESULTS. We collected 1941 annotations from 7 expert clinician reviewers on 450 unique
alerts (HR: 60, BP: 80, RR: 80, SpO2: 230), among which 32.5 % of BP, 50 % of SpO2, and
almost no HR or RR alerts had scores requiring escalation to the 2nd tier review. Results
show that consensus for alerts initially conflicted improved significantly as a result of the
committee review (kappa statistic increased from -0.19 to 0.29 for BP, and from -0.10 to
0.28 for SpO2, Fig. 2). A preliminary artifact adjudication model built using the resultant
consensus-derived ‘‘ground truth’’ annotations showed that identification of SpO2 artifact
was achieved early and not improved when 50 % more annotated training data was added to
the model. This suggests that the proposed annotation process can yield accurate ground
truth evidence with reduced human effort.
CONCLUSIONS. We implemented a multi-tier framework to elicit ground truth from
multiple reviewers to support development of a prototype of the automated artifact adjudication system. The initial results show that precious human expertize can be utilized
efficiently and without loss of performance of the resulting models of instability.
GRANT ACKNOWLEDGMENT. NIH NINR R01NR013912; NSF 0911032, NSF
1320347.

Figure 1: Flow chart of the prototype adjudication protocol.
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INTRODUCTION. Carbon monoxide (CO), an endogenous gaseous substance, is a
mediator that maintains homeostasis though vasodilation and its anti-inflammatory effects.
Heme oxygenase 1 (HO-1) is a general cytoprotective mechanism against oxidative stress.
HO-1 catabolizes heme to bilirubin and CO. Exhaled CO may reflect oxidative stress, and
may thus be useful in the detection and management of the conditions of the critically ill.
OBJECTIVES. To assess the exhaled CO realiability of NO-dependent vasodilation and
bilirubin metabolism in critical patients.
METHODS. We investigated 35 patients put on a mechanical ventilator in our ICU. We
evaluated exhaled CO output (VCO), arterial carboxyhemoglobin (CO Hb), total bilirubin
(T-Bil), guanosine 30 50 -cyclic monophosphate (cGMP), and SOFA (sequential organ failure
assessment) scores after stabilizing the ventilator setting at FiO2 1.0 for 30 min. We then
examined these variables’ relationships. Correlation among variables were assessed with
Pearson’s correlation coefficient and expressed in r and P values.
RESULTS. There was significant correlation between VCO and CO Hb and VCO and T-Bil
levels (r = 0.46, P \ 0.01 and r = 0.56, P \ 0.01). VCO was found to be negatively correlated with SOFA score and cGMP (r = 0.37, P \ 0.05 and r = 0.33, P \ 0.05).
CONCLUSIONS. The data showed that exhaled CO decreased in patients experiencing
multi-organ failure. This may be due to the suppression of CO production or enhanced CO
metabolism when organ failure progresses. As a result, there is a possibility that cGMP
increases and affects circulation.
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DEVELOPMENTAL STUDY OF THE EFFECTS OF BALANCED
RESUSCITATION IN POST-OPERATIONAL PATIENTS AFTER DIGESTIVE
SURGERY IN ICU
R. Gutierrez-Rodriguez1, I. Macias-Guarasa1, M.D. Arias-Verdu1, R. Rivera-Fernandez2
Carlos Haya University Hospital, Malaga, Spain, 2Carlos Haya University Hospital,
Intensive Care Unit, Malaga, Spain
OBJECTIVE. to study the changes in resuscitation and initial handling of fluids after
emergency digestive surgery and its link to observed mortality.
METHODS AND MATERIALS. retrospective, descriptive comparative study of ICU
patients after emergency digestive surgery between 2009 and 2010, and 2010 and 2011.
variables: demographics (sex, age, hospital and ICU mortality) associated co-morbidity
according to Charlson Index, gravity according to scores, APACHEII and SOFA. Evaluation
of fluid therapy administered during the first 24 h of the post-operative period, both to cover
base needs and as part of a balanced resuscitation (alternation between saline solution,
isosmolar substances, plasmalyte, ringers is permitted) and non-balanced (where an
exclusive resuscitation is performed with a single type of serum such as saline at 0.9 %,
colloids or simply blood products). Other variables: multiple transfusions during admission
and in the immediate post-operative period (more than 4 concentrates of hematites [ 900 cc
of plasma or [ 2 pools of platelets), renal dysfunction, pulmonary complications and
metabolic acidity. Significance rated at P \ 0.05. X2 for qualitative variables and T-student
for quantitative variables.
RESULTS. we studied 150 patients after emergency digestive surgery, mainly secondary to
sepsis of biliary or urinary origin. 62 were admitted between 2009-2010 and the rest, 88,
were admitted 2011-2012. Mean age was 59 ± 16, scores, SOFA 2.4 ± 3.1, APACHE II
20.4 ± 7.3 y Charlson index 1.2 ± 2.5. Mean ml serum in the first 24 h, for the 2009-2010
group, (7.449.25 ± 11.319), and ml of saline at 0.9 %, (4.075 cc ± 7.833 cc) compared to
the 2011-2012 group, general serum (2300 ± 1110 cc), saline (1440 ± 333 cc), with no
significant differences between groups. In the univariable analysis, not receiving a balanced
resuscitation, 27 % showed no significant link to a greater production of metabolic acidity,
coagulopathy or a greater positive balance of fluids. Significant differences were observed
P \ 0.05 in patients who presented a non-balanced resuscitation, and the p[ercentage of
multiple transfusions in the first 48 h, 69 %, vs 39 %. There was a greater incidence of renal
dysfunction according to RIFLE, 57 % vs 52.2 %. Equally those patients who were
resuscitated with colloids 15 %, presented a greater incidence of nosocomial infections,
54.5 % vs 30 %, P \ 0001, and multiple transfusions during surgery 36.4 % vs 30 %.
Resuscitation with blood products, 9 %, presented 97.7 % highly positive balance,
P \ 0.05, and multiple transfusions in the first 48 h, 50 % vs 12 %.
CONCLUSIONS. this study suggests that complications caused by a poor management of
fluids following emergency digestive surgery were linked more with the type of fluids than
with the ml received.

1
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ARTIFACT ADJUDICATION FOR VITAL SIGN STEP-DOWN UNIT DATA CAN
BE IMPROVED USING ACTIVE LEARNING WITH LOW-DIMENSIONAL
MODELS
M. Fiterau1, A. Dubrawski2, L. Chen3, M. Hravnak4, M.R. Pinsky5, G. Clermont6
1

Figure 2: Kappa statistic for reviewed alerts. A: alerts adjudicated at the 1st step; B: alerts
escalated to the committee level, B1 and B2: kappa before and after the committee review,
respectively.
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Pittsburgh, United States, 5University of Pittsburgh, School of Medicine, Critical Care
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Pittsburgh, United States
INTRODUCTION. Artifactual (false) alerts in physiologically unstable monitored patients
cause alarm fatigue in clinical staff. Training a machine learning classifier for automatic
artifact adjudication requires that a subset of data must first be labeled by clinicians, which
consumes precious time.
OBJECTIVES. Demonstrate the use of active machine learning to select which multivariate vital sign (VS) alerts should be labeled by experts for the purpose of training a
classifier to distinguish true alerts from artifacts to reduce labeling effort yet still achieve
highly accurate automated alert adjudication
METHODS. We collected noninvasive VS data including ECG-derived heart rate (HR),
respiratory rate (RR), systolic and diastolic blood pressure (BP), and pulse oxygen saturation
(SpO2). Our monitoring system alerts whenever any VS exceeds pre-set stability thresholds
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(HR \ 40 or [ 140, RR \ 8 or [ 36, systolic BP \ 80 or [ 200, diastolic BP [ 110,
SpO2 \ 85 %). 812 samples (10 % of the available alerts) were annotated by two experts as
artifact or true alerts, of which 240 corresponded to alerts related to SpO2. The raw monitoring
data were then processed to extract features independently from each VS during the alert time
over threshold and 4 min preceding its onset (alert period). The features include common
statistics (mean, standard deviation, minimum, maximum), and features inspired by domain
expertise (data duty cycle [% of non-missing data during alert period], minimum and maximum
of first order differences, slope of a linear fit to data, etc.). We used machine learning system
called ActiveRIPR to predict SpO2 alerts, treating the expert-labeled data as the pool of samples
available for active learning. We performed 10-fold cross-validation, training the ActiveRIPR
model on 90 % of the samples and using the remainder to calculate the learning curve.
RESULTS. Figure 1 shows a comparison of how the model accuracy varies as the samples are
labeled for SpO2 alert adjudication using different sampling functions specific to active learning
(Uncertainty, Query-by-Committee, Information Gain and Conditional Entropy). Table 1 shows
the number of samples needed to achieve target AUC accuracies of 0.85 and 0.88, averaged over
all cross-validation folds. An accuracy of 0.85 (0.88) can be achieved by labeling 18 % (25 %) of
all available samples using the Uncertainty (Information Gain) scoring function.
CONCLUSIONS. Alerts issued by VS monitoring systems can be accurately classified as
artifacts/real alerts by an automated classification system which requires that only a small
fraction of available reference data be manually labeled to train the classifiers.
GRANT ACKNOWLEDGMENT. NIH NINR R01NR013912; NSF 0911032, 1320347
Target Accuracy
0.85
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Uncertainty

18 %

55 %
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21 %

25 %

CondEntropy

43 %

46 %

[Percentage of samples needed for classification]

independently related to increased risk of death in the ICU. Furthermore, longer ICU stays
[p = 0.036, CI 1.00-1.1] were related with higher mortality during hospitalization.
CONCLUSIONS. The most prevalent SAD admitted to a medical ICU was systemic
vasculitis followed by SLE being infections the main reason for admission. The occurrence
of respiratory and renal failure, the presence of interstitial lung disease, the use of high dose
of corticosteroid in the previous year of admission and longer ICU stays were factors
associated with increased risk of mortality.
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ACUTE PANCREATITIS- CASUISTRY OF 4 YEARS IN AN INTENSIVE CARE
UNIT
S.C. Alves1, B. Amaral1, M. Isidoro1, R. Carvalho1, C. Diogo1, A. Ramos1
1
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INTRODUCTION. Acute pancreatitis (AP) is an inflammatory process of the pancreas.
The latest classifications are based on severity factors such as (peri)pancreatic necrosis and
organ failure.
OBJECTIVES. To characterize patients admitted in the Intensive and Intermediate Care
Unit with AP.
METHODS. Retrospective cohort of admitted patients between March 2010 and March
2014. Variables as sex, age, length of stay, AP etiology, need of invasive mechanical
ventilation (IMV), renal replacement techniques (RRT) or aminergic support, imagiological
findings, increased RCP in the first 48 h, antibiotic, nutrition in the first 48 h, surgery and
death. Data were analysed using SPSS, version 21. The results with a clear association in the
univariate analysis (p-value\0.1) were selected for the multivariable analysis. RESULTS. A
total of 52 patients were included with a median age of 66.8 years old (± 16), 24 (%) were
women. The most frequent etiologies were lithiasic (50 %), alcoholic (25 %), hypertriglyceridemia (10 %) and post ERCP (6 %). IMV was required in 22 patients (42 %), RRT
in 16 (31 %) and aminergic support in 21 (40 %). Imagiological findings were detected in
24 patients (46 %). Aspiration puntion was performed in 5 patients. 90 % of the patients had
increased RCP in the first 48 h and in 54 % antibiotic therapy was performed. 42 % of the
patients had any type of microbiological isolation. 21 % of the patients were on zero diet,
44 % started enteral feeding and 35 % started total parenteral nutrition (because of clinic
severity). 15 patients (29 %) underwent surgery (13 pancreatitis’s complications, 2 cholecystectomy), 3 patients made therapeutic ERCP and 3 patients were submitted to
plasmapheresis. 31 % of the patients died.In an univariate analysis, 4 variables were significantly associated with mortality:need of IMV, RRT, aminergic support and surgery. In a
multivariable analysis, it wasn’t identify any factor with statistical impact on mortality.
CONCLUSIONS. AP is a common condition in intensive care, with a significant mortality.
Organ failure seems to be important in the patients’ outcome.
REFERENCE(S). Poma E.M, et al, SEMICYUC 2012. ‘‘Recomendaciones para el manejo
en cuidados intensivos de la pancreatitis aguda’’ Med Intensiva. 2013;37(3):163—179
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ARE THERE ANY PREDICTORS FOR A PATHOLOGICAL CRANIAL CT SCAN
IN MEDICAL ICU PATIENTS?
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MORTALITY PROGNOSTIC FACTORS OF PATIENTS WITH SYSTEMIC
AUTOIMMUNE DISEASE ADMITTED TO THE INTENSIVE CARE UNIT
P.I. Doti1, E. Coloma Bazán1, I. Rodrı́guez Pintó1, S. Fernández Mendez2, O. Escoda1,
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OBJECTIVES. To describe clinical features and identify mortality prognostic factors of
patients with systemic autoimmune diseases (SAD) admitted in a medical intensive care unit
(ICU).
METHODS. Retrospective observational study including all patients with SAD admitted to
a medical ICU of a tertiary referral centre between January 1999 and December 2013. Only
patients with the diagnosis of SAD according to accepted criteria made prior to ICU
admission or during hospitalization were selected. Patients with short term irreversible
disease and those with an ICU stay less than 48 h were excluded. The reason for ICU
admission, clinical follow-up, immunosuppressive treatment and outcome were collected.
Mortality prognostic factors were identified through logistic regression analysis.
RESULTS. Eighty patients accounting for 87 ICU admissions (53 (66.3 %) women) with
mean (SD) age of 55.2 years were included. Seven patients were admitted twice. Thirty-two
(36.8 %) patients had systemic vasculitis; 25 (28.7 %) patients had systemic lupus erythematosus (SLE); 8 (9.2 %) systemic sclerosis; 7 (8.0 %) dermatomyositis, 5 (5.7 %) had
Sjögreńs syndrome, 3 (3.4 %) primary antiphospholipid syndrome, 3 (3.4 %) cryoglobulinemia and 4 (4.5 %) other. The reasons for ICU admission were infection in 32 (36.8 %),
followed by autoimmune disease flare-up in 19 (21.8 %). Other complications related or not
with the SAD were present in 29 (33.3 %) patients. The mean Acute Physiology and
Chronic Health Evaluation (APACHE II) at admission was 16.3 (6.7) (range 0-31). At the
end of follow-up, 33 (41.3 %) patients had died, 11 (13.8 %) during the stay at ICU, 9
(11.3 %) during hospitalization, and 13 (16.3 %) after hospital discharge. Respiratory
failure at the ICU admission [p = 0.004, CI 2.2-74.9] and the development of acute renal
failure during the admission [p = 0.008, CI 2.1-125.0] were independently related to death.
The presence of interstitial lung disease as a comorbid disease [p = 0.009, CI 1.6-32.6] was
also an independent prognostic factor to die during the admission. In addition, corticosteroid
therapy with more than 20 mg/day in the previous year of ICU admission [p = 0.043, CI
1.0-20.5], the development of acute renal failure during ICU admission [p = 0.020, CI 1.457.7] and the previous diagnosis of interstitial lung disease [p = 0.038, CI 1.1-26.3] were

Klinikum rechts der Isar, II. Medizinische Klinik, München, Germany
INTRODUCTION. Disorders of consciousness are common in critical ill patients. Because
of several potential differential diagnoses such as intracranial bleeding or ischemia, one of
the most important diagnostic tools is a cranial CT (cCT) scan. However, transporting of
critical ill patients for diagnostic reasons can be associated with increased risk for the patient
and complications.
OBJECTIVES. The present study was conducted to identify predictors for a pathological
cCT scan in medical ICU patients with a disorder of consciousness.
METHODS. We analyzed retrospectively a cohort of 276 patients with a cCT scan during
their stay on a medical ICU. We included all patients with a disorder of consciousness and
excluded patients with pre-existing neurological disorder.
Analyzed were age, sex, anisocoria, liver disorder, vasopressor therapy, ventilation, paO2,
paCO2, pH, anion gap, bilirubin, urea, creatinine, lactate, INR, pTT, platelets, hemoglobin,
sodium, potassium, calcium, glucose and TISS and SAPS II score as potential predictors for
a pathological cCT scan. A pathological cCT scan was defined with findings of intracranial
bleeding, ischemia or edema.
RESULTS. 63/276 patients (22.8 %) had a pathological cCT scan. Patients with a pathological finding in the cCT scan were significantly younger (57.6 y vs. 63.5 y, p = 0.011) and
had a longer ICU stay (10.3 d vs. 6.0 d, p = 0.029). Anisocoria was found more often in
patients with a pathological cCT scan, but not statistically significant (19/63 vs. 42/213,
30.2 % vs. 19.7 %, p = 0.079, sensitivity 30.2 %, specificity 80.3 %). The observed laboratory parameters were identical between both groups except for creatinine, that was
statistically significant lower in patients with a pathological cCT scan (1.51 vs. 1.83 mg/dl,
p = 0.026). TISS and SAPS II score were nearly identical in the two groups (21.5 vs. 22.17,
34 vs. 34.7), as well as vasopressor therapy (62 % vs. 66 %), ventilation (67 % vs. 65 %)
and liver disorder (33 % vs. 32 %). In multivariate binary regression analysis, younger age
(p = 0.015) and longer ICU stay (p = 0.015) were the only parameters independently
associated with a pathological cCT scan.
CONCLUSIONS. A pathological cCT scan is common among medical ICU patients with a
disorder of consciousness. Younger age and longer ICU stay were independently associated
with a pathological cCT scan. However, neither clinical signs nor laboratory parameters are
helpful as predictors for risk assessment of an intracranial pathological process. Therefore a
cranial CT scan is mandatory in cases of disorders of consciousness.
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THE NEW HANDHELD INFRARED PUPILLOMETER MAY BE FAVORABLE IN
MONITORING PUPIL DIAMETER, RATHER THAN CONVENTIONAL
MEASUREMENT
H. Miyazaki1, T. Sakai1, S. Mochizuki1, R. Furuya1
1

Yokohama National Medical Center, Emergency Medicine, Yokohama, Japan
INTRODUCTION. The diameter of pupil has been routinely measured to assess the
function of brain stem. However this measurement is common activity in the healthcare
facilities such as ICU, it usually measured by simple visual inspection with or without
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indicated ruler. Recently, a handheld infrared pupillometer was introduced into the clinical
practice. The device measured diameter of pupil and the speed of the light reflex. Scant
literature revealed the usefulness of the device.
OBJECTIVES. This study intended to evaluate whether the new device shows accurate
measuring performance and has easiness of use.
METHODS. All nurses who were enrolled in this study were taught the standard method
which was issued by the manufacture. Measurements were done by the MPi-100 and
conventional method, visual inspection or using an indicated ruler. The Neurological pupil
index(NPi)was also recorded to evaluate the accuracy of the index. The index was considered that it should be above 3 in healthy subjects. All nurses evaluated the easiness of
using the NPi-100 by the scale of 1-5 (5 is most ease). Statistical analysis was performed by
paired student’s t-test for pupil diameter differences between two methods.
RESULTS. Thirty-four participants were enrolled in this study. The mean working years in
ICU was 6(range 1-27 years). Sixty-eight pupils were measured by using the conventional
method and the handheld infrared pupillometer. The mean pupil diameter measured by
conventional and pupillometer were 3.3 ± 0.8 mm and 4.4 ± 0.8 mm, respectively. Median easiness score of the device was 4 out of 5, the range of upper and lower quartile was
3.5-5. All cases except one case, it was above 3 which is thought to be the normal range.

[Difference of diameters]
CONCLUSIONS. The handheld infrared pupillometer (MPi-100, Neurooptics, CA USA)
has been newly introduced into Japanese market. Most of East Asian population have black
eyes, it may be somewhat difficult to distinguish the pupil. The manufacturer mentioned that
the device could measure the pupil diameter regardless ethnicities, however no literature
proved it. In this study, the device consistently measured the diameters, except a few cases,
such as moving eye or blinking during the procedure.
This study shows that the nurses tended to measure pupil diameters smaller than values
measured by the pupillometer. This might lead under estimation of pupil diameter when the
intracranial pressure was increased. The easiness of using the device was assessed as ‘‘very
easy’’ by most of nurses. The Npi seemed precise when it measured healthy subjects, but it
may need further investigation to prove clinical benefit.
REFERENCE(S). Infrared pupillometry during cardiopulmonary resuscitation for prognostication—A new tool on the horizon? Breckwoldt J, Arntz H-R. Resuscitation (2012),

Sedation of the critically ill: 1109–1122
1109
THE RELATIONSHIP BETWEEN DELIRIUM AND LONG-TERM COGNITIVE
DYSFUNCTION IN CRITICALLY ILL PATIENTS
J.R. Azevedo1, W.S. Montenegro1, C.C. Oliveira1, D.P. Rodrigues1, S.C. Souza1,
V.F. Araujo1
1

Hospital Sao Domingos, Intensive Care Unit, Sao Luis, Brazil
INTRODUCTION. Patients who survive critical illness often develop long-term cognitive
dysfunction. Delirium, an acute neurobehavioral syndrome that is common in critically ill
patients is associated with increased mortality and may be associated with long-term cognitive impairment.
OBJECTIVES. We conducted a prospective cohort study in a population of critically ill
patients undergoing prolonged mechanical ventilation in order to test the hypothesis that
delirium correlates with long-term cognitive impairment.
METHODS. All adult patients undergoing mechanical ventilation for at least 24 h,
admitted to a general ICU between January 2012 and December 2012 were enrolled.
We excluded patients with severe neurodegenerative or cognitive disorders including:
acquired mental illness or congenital mental retardation, traumatic brain injury or stroke
resulting in moderate to severe cognitive impairment, severe dementia of any etiology;
patients with a history of substance abuse and those with auditory, visual and language
deficits. The Research Ethics Committee of the São Domingos Hospital approved the study
protocol. Written informed consent was obtained from all patients or their authorized surrogates. Patients underwent two daily evaluations for delirium (morning and evening) using
the CAM-ICU (Confusion Assessment Method for the ICU).
After at least 3 months of hospital discharge, global cognition was evaluated by one of the
study authors. For evaluation we used the Mini-Mental State Examination (MMSE), a tool
for general assessment of cognition, validated for use in Brazil.
RESULTS. From January to December 2012, 86 patients were enrolled for the study, 26 of
these patients died during the hospitalization. The remaining 60 patients were eligible for
the cohort. Eleven patients died before testing, 10 were lost to follow-up and 3 refused to
submit to the assessment of cognition. Thirty-six patients were analyzed. The mean age was
63,5 years, cognitive ability was assessed after 13,8 months on average (9 - 20), 24 patients
had delirium during the study period (Table 1). Seventy-five percent of the patients with
delirium for 3 days or more presented cognitive dysfunction. In logistic regression analysis
delirium was an independent predictor of cognitive impairment (OR = 4.5; p \ 0.05).
CONCLUSIONS. In critically ill patients submitted to prolonged mechanical ventilation
delirium is an independent predictor of cognitive impairment.

REFERENCE(S). 1. Girard TD, Jackson JC, Pratik Psy D, et al. Delirium as a predictor of
long-term cognitive impairment in survivors of critical illness. Crit Care Med 2010; 38 (7):
1513 - 1520. 2. Pandharipande PP, Girard TD, Jackson JC, et al. Long-term cognitive
impairment after critical illness. N Engl J Med 2013; 369: 1306 - 1316.
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EARLY PREDICTION OF DELIRIUM IN ICU PATIENTS (E-PRE-DELIRIC):
MULTINATIONAL DEVELOPMENT AND VALIDATION OF AN EARLY
DELIRIUM PREDICTION MODEL FOR INTENSIVE CARE PATIENTS
A. Wassenaar1, M. van den Boogaard2, T. van Achterberg1,3, A. Slooter4, M. Kuiper5,
M. Hoogendoorn6, K. Simons7, E. Maseda8, N. Pinto9, C. Jones10, A. Luetz11, A. Schandl12,
W. Verbrugghe13, L. Aitken14, F. van Haren15, R. Donders16, L. Schoonhoven1,17
1

Radboud University Medical Center, Scientific Institute for Quality of Healthcare, Nijmegen,
Netherlands, 2Radboud University Medical Center, Department of Intensive Care Medicine,
Nijmegen, Netherlands, 3KU Leuven, Centre for Health Services and Nursing Research,
Leuven, Belgium, 4University Medical Centre Utrecht, Department of Intensive Care
Medicine, Utrecht, Netherlands, 5Medical Centre Leeuwarden, Department of Intensive Care
Medicine, Leeuwarden, Netherlands, 6ISALA Clinic, Research Department of Anesthesiology
& Intensive Care, Zwolle, Netherlands, 7Jeroen Bosch Ziekenhuis, Department of Intensive
Care Medicine, ’s-Hertogenbosch, Netherlands, 8Hospital Universitario La Paz, Department
of Intensive Care Medicine, Madrid, Spain, 9Medway Maritime Hospital, Anaesthetic
Department, Kent, United Kingdom, 10Whiston Hospital, Ward 4E (Critical Care), Prescot,
United Kingdom, 11Charité - Universitätsmedizin Berlin, Department of Anesthesiology and
Intensive Care Medicine, Berlin, Germany, 12Karolinska University Hospital Solna,
Department of Anesthesiology, Surgical Services and Intensive Care Medicine and
Department of Neurobiology, Care Science and Society, Stockholm, Sweden, 13Antwerp
University Hospital, University of Antwerp, Department of Critical Care Medicine, Edegem,
Belgium, 14Princess Alexandra Hospital, Intensive Care Unit, Brisbane, Australia, 15The
Canberra Hospital, Intensive Care Unit, Canberra, Australia, 16Radboud University Medical
Center, Department for Health Evidence, Nijmegen, Netherlands, 17University of
Southampton, Faculty of Health Sciences, Southampton, United Kingdom
INTRODUCTION. Delirium incidence in Intensive Care Unit (ICU) patients is high and
associated with poor outcome. Identification of high-risk patients may facilitate its prevention. We developed and validated an early ICU delirium prediction model.
OBJECTIVE. To develop and validate a model based on data available at ICU admission to
predict delirium for the entire ICU length of stay and to evaluate its performance related to
the moment delirium occurs.
METHODS. Prospective cohort study in thirteen ICUs from seven countries. Data of eighteen candidate delirium predictors were collected at ICU admission. Delirium was assessed
using the confusion assessment method-ICU (CAM-ICU). Multiple logistic regression analysis was used to develop the early prediction (E-PRE-DELIRIC) model on data of the first
two-thirds and validated on data of the last one-third of the patients from every participating
hospital. The performance of the model was determined using the area under the receiver
operating characteristic curve (AUROC) and calibration was assessed graphically.
RESULTS. In total 2,914 patients were included. The E-PRE-DELIRIC model consists of
nine predictors assessed at ICU admission: age, history of cognitive impairment, history of
alcohol abuse, urea level, admission category, urgent admission, mean arterial blood pressure, use of corticosteroids, and respiratory failure (table).
Variable
Regression
Odds ratio (95 % C.I.)
coefficient
age

0.025

1.025 (1.017-1.033)

history of cognitive impairment 0.878

2.406 (1.700-3.404)

history of alcohol abuse

0.505

admission category: [1] surgery [1] RC [2] 0.370
[3] 1.219 [4]
[2] medical [3] trauma [4]
neurology/neurosurgery
0.504

1.657 (1.170-2.347)
[1] RC [2] 1.448 (1.0581.982)
[3] 3.384 (1.997-5.735)
[4]
1.655 (1.064-2.575)

urgent admission

0.612

1.843 (1.326-2.563)

mean ABP at the time
of ICU admission

0.006

0.994 (0.988-1.001)

use of corticosteroids

0.283

1.327 (0.996-1.768)

respiratory failure

0.982

2.670 (2.099-3.396)

urea level at time of ICU
admission

0.018

1.018 (1.006-1.031)

[Variables and coefficients E-PRE-DELIRIC model]

[AUROC E-PRE-DELIRIC]
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The AUROC to predict delirium for the complete ICU length of stay was 0.75 (95 %CI
0.73-0.77) in the development and validation data set (figure). The model was well calibrated. Delirium that occurred later during ICU admission could be predicted more
accurately, AUROC increased from 0.70 (95 %CI 0.67-0.74, \ 2 days) to 0.81 (95 %CI
0.78-0.84, [ 6 days).
CONCLUSIONS. Using the E-PRE-DELIRIC model patients’ risk for ICU delirium can be
predicted at admission, allowing early delirium preventive interventions in patients with a
high delirium risk.
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COMPARATIVE PERFORMANCE OF THREE RISK PREDICTION MODELS
FOR DELIRIUM IN THE INTENSIVE CARE UNIT AFTER CARDIAC SURGERY,
AND ASSOCIATION WITH FAST-TRACK FAILURE
J.L. Mu1, A. Lee1, P.P.N. Leung1, C.H. Chiu1, M.J. Underwood2, G.M. Joynt1
1

The Chinese University of Hong Kong, Department of Anaesthesia and Intensive Care,
Hong Kong, Hong Kong, China, 2The Chinese University of Hong Kong, Division of
Cardiothoracic Surgery, Department of Surgery, Hong Kong, Hong Kong, China
INTRODUCTION. Delirium after cardiac surgery may occur in up to 52 % of patients [1]
and is associated with poor patient outcomes. There are several validated and reliable
delirium risk models for use in critically ill patients [2,3] and cardiac surgical patients [4].
The association between delirium and fast-track failure is unknown.
OBJECTIVES. To compare the performance of the original PRE-DELIRIC [2], internationally externally recalibrated PRE-DELIRIC [3] and Katznelson’s [4] delirium risk
prediction models, and examine the association between delirium and fast-track failure.
METHODS. The ongoing study was conducted at a Hong Kong university hospital in
patients undergoing emergency and elective cardiac surgery from July 2013 to February
2014. All postoperative patients were screened by ICU nurses three times a day using the
Richmond Agitation Sedation Scale and the Confusion Assessment Method for the ICU.
The area under the receiver operating characteristic (AUROC) curve and the Hosmer–
Lemeshow (HL) goodness of fit test were used to determine discrimination and calibration
of the models. Fast-track failure after elective cardiac surgery was defined as ICU length-ofstay [ 48 h, ICU readmission and/or 30-day mortality [5].
RESULTS. Of the 192 patients (118 males:74 females, mean age = 60 ± 10 SD) years, 23
(12.0 %) had delirium - 9 hyperactive, 6 hypoactive and 8 mixed types. The performance of
the three delirium risk models are shown in Table 1. Fifteen of 175 (8.6 %) failed fast-track
elective cardiac surgery. Delirium was associated with fast-track failure (RR = 8.70, 95 %
CI: 3.63 - 20.85).

REFERENCE(S). 1. Diamond-Fox S L, Banks R, Teece A, Borg R, Hails J, Cambridge
Delirium Group, Preller J. 2012. Nurse perceptions of ICU delirium - a unit survey.
ESICM Lives 2012 2. Pun, B.T. and Ely, E.W. 2007. The importance of diagnosing and
managing ICU delirium. Chest.132, 2, pg. 624-636. 3. Ward, J.W., Hails, J., Diamond,
S.L., Hyde, J., Blanco, R., Jones, M., Kingston, D., Wilson, B., Varley, A.J. and Preller,
J. 2010. Evaluation of training in CAM-ICU and RASS scoring by critical care nursing staff
for the assessment of brain dysfunction in ICU. Intensive Care Medicine. 36, (Supp 2), pp.
S397.

Model

AUROC (95 % CI)

HL test

Original PRE-DELIRIC [2]

0.76 (0.69 - 0.82)

P \ 0.0001

Recalibrated PRE-DELIRIC [3]

0.76 (0.69 - 0.82)

P = 0.10
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Katznelson [4]

0.72 (0.65 - 0.79)

P = 0.12

PREVALENCE OF CEREBRAL AUTOREGULATION IMPAIRMENT IN NONNEUROLOGICAL MECHANICALLY VENTILATED PATIENTS AND ITS
RELATIONSHIP WITH DELIRIUM, SEPSIS AND SEDATION

[Table 1. Performance of delirium risk models]
CONCLUSIONS. One in eight cardiac surgical patients were at risk of ICU delirium.
The original PRE-DELIRIC model over-predicted the risk of delirium. The recalibrated
PRE-DELIRIC [3] and Katznelson [4] delirium risk prediction models had acceptable discrimination and calibration properties. Delirium was associated with fast-track
failure.
REFERENCE(S). 1. Rudolph JL et al. Circulation 2009;119:229-36. 2. Van den Boogaard
M et al. BMJ 2012;344:e420. 3. Van den Boogaard M et al. Intens Care Med 2014;40:361-9.
4. Katznelson R, et al. Anesthesiology 2009;110:67-73. 5. Lee A et al. Crit Care Med
2013;41:1205-13.
GRANT ACKNOWLEDGMENT. Research Grants Council of the HKSAR, China
(Project reference: CUHK469113).
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ONGOING CHALLENGES IN USING RASS AND CAM ICU
K. Zamoscik1, C. Whitley1, J. Preller2, Cambridge Delirium Group
1

[Unable to Assess Algorithm]

Addenbrooke’s Hospital, JVF ICU, Cambridge, United Kingdom, 2Addenbrooke’s
Hospital, ICU, Cambridge, United Kingdom
INTRODUCTION. Delirium (brain dysfunction) is a common complication during critical
illness. It is important to actively screen for and decrease the risk factors. The use of
sedatives is an important contributor, which should be carefully modulated. Tools such as
the Richmond Agitation and Sedation Scale (RASS) to monitor the level of sedation and the
Confusion Assessment Method for the Intensive Care (CAM-ICU) to screen for delirium are
commonly used in ICU. We have previously reported on the challenges of instituting a
screening programme and the attitudes of nurses towards brain failure.
OBJECTIVES. We present an audit of compliance after 4 years and suggest a simple
algorithm to decrease the use of Unable to Assess (UTA).
METHODS. We conducted an audit of 5 x 24-hour time points over a 5-week period in our
20-bedded university hospital ICU. Serial screening observations on 78 patients were
included.
RESULTS. 90 % of patients had 87.5 or more of the hourly RASS scores recorded. Some
challenges remains such as correct recording in muscle-relaxed patients. Despite ongoing
training, compliance with twice daily CAM ICU scoring remains challenging.
CAM ICU should be used for all patients with a RASS of minus 2 and higher and can be
used for some patients with RASS minus 3. UTA remained over-used at 22 % of assessed
patients, while the use of UTA could be justified in only 48 % of these.
Feature 1 and 2 of CAM ICU were most consistently scored. To further rule delirium in or
out some still underuse feature 3, which likely is a training issue, with feature 4, by design
being use least, but therefore also applied the least well.
CONCLUSIONS. Despite embedding training in RASS and CAM ICU in core ICU nursing
training some challenges remains to be addressed. The used of agency staff and work
pressure when using less than 1:1 nursing significantly contributes to non-compliance with
all the elements of CAM ICU. We continue to develop algorithms to guide staff past these
obstacles and audit the results.

C. Subira1, C. Dominguez1, S. Cano1, I. Catalan1, O. Rubio1, G. Rognoni1, J.M. Alcoverro1,
R. Fernandez1
1
Fundacio Althaia, Critical Care Department, Manresa, Spain
INTRODUCTION. Cerebral autoregulation (CA) is the physiological response that
maintains cerebral blood flow despite changes in blood pressure. Impairment of CA has
been clearly demonstrated in severe brain trauma, but few studies described CA in ventilated patients without neurological pathology.
Hypothesis: The CA can be impaired in mechanical ventilated patients and it can be
associated with worse clinical outcome.
METHODS. Prospective observational study performed in the general ICU of a University
Hospital. In mechanically ventilated patients, we monitored cerebral blood flow by transcranial Doppler within the first 48-h of admission and repeatedly every 72-h while the
patient was under MV. We evaluated CA by the Mx coefficient, considering CA impairment
at Mx [ 0.3. Studied covariables were: sepsis, severity scores, and use of statin, steroids,
and sedatives (propofol, midazolam, morphine, fentanyl). We recorded as outcome variables: delirium score, length of ICU stay and hospital mortality. Variables were compared
by Fisher exact tests and Mann-Witney U-tests, when appropriate.
RESULTS. From 28 studied patients, 13 (46 %) showed impaired CA. Patients with
impaired CA were older (72 ± 8 vs. 62 ± 13 yr.; p = 0.02), but both groups were similar
in gender, medical history and severity scores at admission (APACHE II, SAPS 3, and
SOFA). We found no differences between groups in the use of statins (26 % in maintained
CA vs 7 % in impaired CA; p = ns), steroids (53 % in maintained CA vs 38 % in impaired
CA, p = ns), and type of sedatives, or in length of ICU stay (12 IQR = 10 days in
maintained CA vs 8 IQR = 9 days in impaired CA). Impaired CA patients showed a nonsignificant lower incidence of sepsis (on admission or during ICU stay) 46 % vs. 73 %;
p = ns. Impaired CA patients had a higher incidence of delirium (75 % vs. 25 %;
p = 0.04), and a non-significant trend to higher hospital mortality (38 % vs. 26 %; p = ns).
CONCLUSIONS. In our study almost half patients under MV had impaired CA. Patients
with impaired CA were older and developed delirium more frequently. We were unable to
demonstrate relationships between impaired CA and type of sedation, sepsis, length of stay
and mortality.
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INCIDENCE AND RISK FACTORS OF DELIRIUM IN A SURGICAL INTENSIVE
CARE UNIT
S. Oh1, H. Lee2, H.G. Ryu2
1
Seoul National University College of Medicine, Department of Surgery, Seoul, Korea,
Republic of, 2Seoul National University College of Medicine, Department of
Anesthesiology and Pain Medicine, Seoul, Korea, Republic of
INTRODUCTION. Delirium in critically ill patients is associated with increased mortality,
prolonged intensive care unit (ICU) and hospital length of stay and long-term cognitive
impairment.
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OBJECTIVES. The aim of current study is to evaluate the incidence and risk factors of
delirium in critically ill patients in surgical intensive care unit (SICU).
METHODS. We performed a retrospective study of development of delirium from
November 1, 2012, to September 30, 2013. A total of 325 patients admitted to SICU for
more than 24 h were enrolled. Patients were evaluated for development of delirium using
the Confusion Assessment Method for ICU Patients (CAM-ICU). We evaluated risk factors
for the development of delirium with univariate and multivariate analysis.
RESULTS. Of the 325 patients, delirium was developed in 89 (27.4 %) patients. Multivariate analysis demonstrated that age (adjusted OR 1.05, 95 % CI 1.02-1.07),
intraoperative red blood cell (RBC) transfusion (adjusted OR 0.89, 95 % CI 0.81-0.98),
APACHE II score (adjusted OR 1.10, 95 % CI 1.05-1.15), stroke (adjusted OR 3.05, 95 %
CI 1.37-6.79), intraoperative administration of midazolam (adjusted OR 3.97, 95 % CI 1.689.40) were independent risk factors of delirium.
CONCLUSIONS. Postoperative delirium in ICU is related several risk factors. Patients
with higher age, intraoperative RBC transfusion, higher APACHE II score, stroke and
intraoperative administration of midazolam have higher risk for development of delirium.
REFERENCE(S). 1. Ely EW, Inouye SK, Bernard GR, Gordon S, Francis J, May L,
Truman B, Speroff T, Gautam S, Margolin R, Hart RP, Dittus R. Delirium in mechanically
ventilated patients: validity and reliability of the confusion assessment method for the
intensive care unit (CAM-ICU). JAMA. 2001 Dec 5;286(21):2703-10. 2. Marcantonio ER,
Goldman L, Mangione CM, Ludwig LE, Muraca B, Haslauer CM, Donaldson MC, Whittemore AD, Sugarbaker DJ, Poss R, et al. A clinical prediction rule for delirium after
elective noncardiac surgery. JAMA. 1994 Jan 12;271(2):134-9. 3. Lescot T1, Karvellas CJ,
Chaudhury P, Tchervenkov J, Paraskevas S, Barkun J, Metrakos P, Goldberg P, Magder S.
Postoperative delirium in the intensive care unit predicts worse outcomes in liver transplant
recipients. Can J Gastroenterol. 2013 Apr;27(4):207-12.

predictable and has no active metabolites. Propofol is highly lipid soluble and is mainly
metabolised by the liver to inactive metabolites. The half time of a propofol bolus is short as
a result of re-distribution into the lipid rich, poorly perfused areas of the body (third
compartment). Following the cessation of prolonged infusions this third compartment may
act as a reservoir to maintain plasma levels; altered protein binding and liver blood flow may
also alter its kinetics during critical illness. Examining propofol levels in patients has been
technically demanding and time consuming so there has been little work in the area. The
development of the Pelorus 1500 (Sphere Medical) device enables blood or plasma propofol
levels to be measured easily on the ward.
OBJECTIVE. To determine the time taken for propofol to become undetectable in the
plasma of critically ill patients following the cessation of a prolonged infusion (48 h).
METHODS. The study had the appropriate permissions granted. Agreement to take part in
the study was obtained from the next-of-kin or patient. Blood sampling was performed prior
to cessation of the infusion and then at 10, 30, 60, 90, 120 min with further samples being
taken every 24 h until the blood sampling line was removed or propofol was undetectable.
The blood was centrifuged and the plasma frozen prior to analysis with the Pelorus 1500.
RESULTS. 14 patients on the general, adult ICU were enrolled. Continuous propofol
sedation was given to tolerate mechanical ventilation. The average duration of propofol
sedation was 130 h (SD 130 h). 14 patients had sampling at sequential time points, (not all
time points achieved) and the [propofol] vs time for the individuals are displayed in graph 1.
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DELIRIUM AS A PREDICTOR OF MORTALITY IN ELDERLY
CARDIOVASCULAR PATIENTS
K. Sato1, T. Taniguchi1
1

Kanazawa University Hospital, Kanazawa, Japan
INTRODUCTION. Delirium, an acute brain dysfunction, is poor prognostic factor in
critically ill mechanically ventilated ICU patients. Because of the progress in the modern
cardiovascular intervention, many geriatric patients with several co-morbid medical illnesses have undergone invasive procedures. Although delirium is one of the common
geriatric conditions during post procedural and medical cardiovascular care, impact of
delirium on outcomes is poorly understood.
OBJECTIVES. To access the impact of delirium on outcomes in cardiovascular patients.
METHODS. The study was single center, prospective cohort study enrolling consecutive
nonsurgical cardiovascular patients 65 years of age or older admitted to ICU. We excluded
mechanically ventilated patients. Patients were followed up for development of delirium
using the Confusion Assessment Method for the ICU. Primary outcomes included 6-month
mortality and overall hospital length of stay.
RESULTS. Of 111 patients, 29 developed delirium during their ICU stay. Baseline characteristics including age, charlson comorbidity index, SOFA score at admission were
significantly higher in delirious patients. Moreover, e-GFR and Hematocrit at admission
were significantly lower. Cardiac risk factors, blood pressure, left ventricular ejection
fraction (LVEF), C reactive protein, medications (angiotensin-converting enzyme inhibitor
and/or angiotensin receptor blocker, beta blockers, antiplatelets, statins, diuretics) were
similar. Patients who developed delirium had higher 6-month mortality rates (p = 0.0008)
and spent 10 days longer in the hospital than those who never developed delirium
(P = 0.0005). Using a multivariable Cox proportional hazards model to adjust for covariates
(including age, charlson comorbidity index, LVEF, Hematocrit, e-GFR), delirium was
independently associated with higher 6-month mortality (adjusted hazard ratio 3.08; 95 %
confidence interval, 1.09-9.4; P = 0.035).

[Individual propofol elimination]
8 patients had baseline and sequential sampling and a percentage decrease in plasma
[propofol] from baseline is shown in graph 2.

[% change in [propofol] from baseline]

[Kaplan–Meier Analysis of Delirium]

CONCLUSIONS. Although this data is preliminary, it does show a long projected elimination time for propofol from the plasma of the critically ill and a marked variation in half
life. Though these patients were very rapidly´awaké following the cessation of propofol it is
unclear the neurological impact very low concentrations may have on higher functions (e.g.
executive functions), warrenting further investigation.
REFERENCE(S). GR Bailie, ID Cockshott, EJ Douglas, BJM Bowles. Pharmacokinetics
of propofol during and after long term ontinuous infusion for maintenance of sedation in
ICU patients. BJA. 1992; 68: 486.
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CONCLUSIONS. Delirium was a useful predictor of prognosis for elderly cardiovascular
patients.
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ELIMINATION KINETICS OF PROPOFOL IN THOSE RECEIVING LONG TERM
PROPOFOL INFUSIONS
J.H. Ryu1, R. Shulman1, D. Brealey1
1

University College London Hospital NHS Foundation Trust, Division of Critical Care,
London, United Kingdom
INTRODUCTION. Propofol is a commonly used sedative on the intensive care unit (ICU)
because, compared to other readily available sedatives, it is easy to titrate, relatively

EFFICACY AND SAFETY OF DEXMEDETOMIDINE IN AGITATED ICU
PATIENTS
C. Iasonidou1, S. Papoti1, P. Ioannidis2, S. Kehagias1, G. Roidos1, N. Kapravelos2
1

G. Papanikolaou, Thessaloniki, Greece, 2G. Papanikolaou, B ICU, Thessaloniki, Greece
INTRODUCTION. In mechanically ventilated ICU pts, the interruption of conventional
sedative and analgesic drugs is associated with high incidence of agitation or delirium. This
effect is related with increased length of ICU stay and risk of morbidity and mortality.
OBJECTIVES. To determine the efficacy and safety of dexmedetomidine in controlling
agitation or delirium in mechanically ventilated pts during weaning from conventional deep
sedation (midazolame, propofol, opioids).
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METHODS. This observational study evaluated 32 mechanically ventilated adult ICU pts,
mixed group (medical/surgical), who developed agitation or delirium on weaning from
conventional sedation. DEX infusion was initiated and titrated to obtain target RASS 0 to 2. We did use loading dose to avoid hemodynamic deterioration. Additional sedation or
analgesia was given if required to obtain the target RASS. We evaluated RASS at 4, 8, 12
and 24 h after DEX initiation. Also Arterial Pressure and Heart Rate were recordered during
the time of DEX infusion. Other measures included duration of mechanical ventilation
before and after initiation of DEX and length of ICU stay.
RESULTS. 32 pts were enrolled, 23 males and 9 females. Mean age was 51,6 years and
mean APACHE II score 13,28. Pts were ventilated for a median time of 73,37 h (10-240)
before enrollment. Median maximum infusion dose of DEX that required was 0,9 lg/Kg/h
(0,2-1,9) with a mean infusion time of 98,65 h (14-288). Importantly, we observed that
higher infusion dose was required in pts who suffered from head injury. In this subgroup
DEX started after the initial stabilization. Target RASS was obtain after initiation of DEX
infusion at 4 h in 31,2 %pts, at 8 h in 15,6pts %, at 12 h in 12,5 %pts, at 24 h in 34,3pts
and [ 24 h in 6,2 %pts. The longer required time was associated with increased length of
prior conventional sedation. Additive sedation or analgesia was required in 9,8 % and 35 %
respectively. Hypotension and need for vasopressors (noradrenaline) were recordered in
12,5 %pts and bradycardia in 3,1 %pts. The mean time of ICU stay was 14,5 days (2-60). 2
patients died after unrelated clinical deterioration.
CONCLUSIONS. Dexmedetomidine is effective and safe in rapid controlling of agitation
or delirium in ICU pts and facilitating the weaning from mechanical ventilation. Our study
is limited because of its observational nature and the small number of pts. Further studies
need to confirm these findings and evaluate the role of Dexmedetomidine especially in
agitated pts with head injury.
REFERENCE(S). 1. Shehabi et al. Anaesth Intensive Care 2010;38:82-90. 2. Jen Tan,
Kwok Ho. Intensive Care Med 2010 36:926-939. 3. Shehabi et al. Annual Update in
Intensive Care and Emergency Medicine 2014:651-661
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analgesia. Direct drug cost was calculated at 72 586 euros. Meanwhile, requirements for
neuroleptic (tiapride, levomepromazine) and anxiolytic drugs (clorazepate) were reduced by
35 % (1068 euros) during the study period.

Age, years

54.5 (15-88)

Gender (male)

69 (75 %)

Weight, kg

73.5 (45-110)

Admission category: Trauma; Surgery;
Medical;

43 (46 %); 26 (29 %); 23 (25 %);

Main reason for ICU admission: Mono
trauma; Poly trauma; Digestive
surgery; Thoracic surgery; Respiratory
failure; Sepsis; Self-poisoning; Others

14 (15 %); 29 (32 %); 16 (17 %); 7
(8 %); 8 (9 %); 5 (5 %); 5 (5 %);
8 (9 %)

49 (53 %); 24 (27 %); 10 (11 %); 5
DEX indication: Cessation of sedation;
(5 %); 4 (4 %);
Agitation; Non mechanically ventilated
patients; Confusion, delirium tremens,
analgesia; Additive to deep sedation
Total dose, mcg

2901 (61-38 862)

Treatment duration, hours

67.5 (3-837)

Length of stay, days

13.8 (1-89)

[Patients and indications (median, range or %)]
CONCLUSIONS. We confirm DEX as being of potential interest to favor cessation of
sedation and ventilation weaning. Considering its direct costs, the indications of DEX use
should be anticipated according to the recruitment of each ICU.
REFERENCE(S). 1-Jakob et al. Dexmedetomidine vs Midazolam or Propofol for Sedation
During Prolonged Mechanical Ventilation. JAMA. 2012; 307: 1151-60

RISK FACTORS ASSOCIATED WITH DELIRIUM IN MECHANICAL
VENTILATED PATIENTS
M. Busico1, D. Intile2, N. Irastorza2, A.L. Alvarez3, G. Plotnikow2, F. Villarejo1,
P. Desmery2
Clinica Olivos, ICU, Buenos Aires, Argentina, 2Sanatorio Anchorena, ICU, Buenos Aires,
Argentina, 3Clı́nica Bazterrica, ICU, Buenos Aires, Argentina
INTRODUCTION. Delirium is a common manifestation of acute brain dysfunction in
critically ill patients on mechanical ventilation (MV). It́s associated with poor short-term
outcomes and may result in adverse effects years after ICU discharge.
OBJECTIVES. Describe risk factors for delirium in patients with mechanical ventilation.
METHODS. Prospective observational multicentric study in patients over 18 years
admitted to the ICU during 10 months with more than 24 hs of MV. Patients with cognitive
impairment or who refused to participate on the study were excluded. Delirium was evaluated through the CAM-ICU (Argentine version) daily. Factors related to delirium as
severity on admission (APACHEII), comorbidities (Charlson index), acquired weakness
(MRC), drugs utilization and parameters of MV and weaning were evaluated daily during
ICU stay. Multivariable logistic regression analyses were performed to investigate risk
factors. The significance level was p \ 0.05.
RESULTS. 181 patients received more than 24 hs of MV and 84 were included. From 79
patients evaluated, 57 (72 %) developed delirium during 3[2-6] days. Delirium was associated with prolonged ICU stay (10[6.7-13] vs 13[9-23.5] days p = 0.0075) and hospital
stay (17[13-32.5] vs 25[15-39.5] days p = 0.05). Use of more than 45 mg of midazolam
(BDZ), age and coma as cause of mechanical ventilation were risk factors for developing
delirium, however progress in rehabilitation evaluated by standing up on the ICU was
protective for delirium. The multivariate analysis is shown on table 1.
CONCLUSIONS. Our results show that delirium occurs frequently on patients with MV and
prolongs ICU and hospital stay. The reduction of benzodiazepines and the development of
programs for early rehabilitation could be targets for prevention and treatment of delirium.
1

Variable

OR (IC 95 %)

[45 mg BDZ

8.96(1.71-46.92)

p
0.009

Coma

24.7(2.08-293.5)

0.011

Age

1.07 (1.02-1.12)

0.008

Stand Up ICU

0.14(0.04-0.51)

0.003

[Multivariate Analysis]
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DEXMEDETOMIDINE IN CRITICALLY ILL PATIENTS: AN 11 MONTH EXPERIENCE
C. Chapuis1, C. Catoire1, J. Picard2, P. Lavagne2, J.-F. Payen2,3
1

CHU de Grenoble, Pharmacie, Grenoble, France, 2CHU de Grenoble, Pôle AnesthésieRéanimation, Grenoble, France, 3Université de Grenoble, Joseph Fourier, Grenoble, France
INTRODUCTION. Dexmedetomidine (DEX) was introduced in France in March 2013.
This a2-adrenoreceptor agonist has been successfully compared with midazolam and propofol, showing a reduced time to tracheal extubation and more ability to communicate with
caregivers (1). We report our 11-month experience in a 15- bed surgical intensive care unit
(ICU).
OBJECTIVES. To describe patients who were eligible for DEX, and to evaluate the cost of
the drug.
METHODS. Basic data were collected from March 2013 to January 2014 for each patient
treated with DEX, including reasons for admission, DEX doses and duration of therapy, and
side effects. Drug costs and consumption were obtained from the pharmacy database.
Patients eligible for DEX were monitored every 4 h using sedation scale (RASS) and pain
(BPS, VAS). The drug infusion (10 mcg/ml) started at 0.6 mcg/kg/hour with no loading
dose, and infusion rate was titrated up to 1.4 mcg/kg/h.
RESULTS. Over 620 patients admitted during the study period, 92 patients (15 %) were
treated with DEX (table 1). There was no agitation with DEX used for cessation of sedation.
There were 2 discontinuations of the treatment due to severe bradycardia (\ 45 bpm), and
only 3 treatment failure. Three patients were successfully treated with DEX for insufficient
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PREVALENCE, RECOGNITION AND MANAGEMENT OF DELIRIUM IN
A CARDIOTHORACIC INTENSIVE CARE UNIT (CTICU) WITHIN A LONDON
TEACHING HOSPITAL
J. Bailes1, M. Moore1, A. Crerar-Gilbert1
1

St George’s Healthcare NHS Trust, Cardiothoracic Intensive Care, London, United
Kingdom
INTRODUCTION. Delirium is associated with poor outcomes and is an independent
predictor of death in intensive care patients. Each additional day spent delirious is associated
with a 20 % increased risk of prolonged hospitalisation and a 10 % increased risk of death
[1].
OBJECTIVES. A prospective, observational cohort study of 100 CTICU patients. The
main objectives were to calculate the prevalence and to measure the recognition and
treatment of modifiable risk factors associated with this syndrome in line with national
guidelines [2].
METHODS. Surgical and medical patients admitted to CTICU were included. Each patient
was screened for delirium using the Confusion Assessment Method for the Intensive Care
Unit (CAM-ICU). Patients with a GCS \ 8 were excluded.
RESULTS. 100 patients (age range 27-90, median age 71) were included with a 62:38
male:female ratio. 72 were surgical and 28 were medical admissions. Patients’ mode of
ventilation was self, non-invasive or mechanical. The prevalence of delirium in this cohort
was 24 %. Of these positive cases, 69 % had hyperactive and 31 % had hypoactive forms at
diagnosis. 10 % of hypoactive patients were diagnosed prior to screening with the CAMICU. Regarding modifiable risk factors, every patient was assessed for dehydration,
hypoxia, infection, pain, immobility and poor nutrition. However, 63 % were assessed for
polypharmacy, 40 % for sleep disturbance and 0 % of patients for sensory disturbance as a
cause of their delirium. Regarding management; it was noted that half of patients received
non-pharmacological methods by ensuring effective communication and prompting. Once
drug treatment was initiated; haloperidol and risperidone were used 1st line. No other
atypical antipsychotics or benzodiazepines were used. In addition, half of patients were
sedated with propofol, opioids or clonidine.
CONCLUSIONS. This study demonstrates that delirium has a prevalence in our CTICU
that is currently under-recognised and under-treated. The prevalence obtained in this study is
comparable to [1] which found 26 % in mixed surgical and medical patients within the
CTICU. (More studies have been conducted within non-CTICU cohorts with prevalences
ranging 20-80 %). As would be expected in a CTICU environment, organic causes were
well recognised and treated. However, areas such as polypharmacy and sleep/sensory disturbance were under-assessed. The key point from this study is that the majority of underrecognised cases were due to hypoactive forms of delirium. Therefore, we suggest that the
CAM-ICU should be used as a tool to screen for these patients.
REFERENCE(S). 1. Delirium in the Cardiovascular ICU: Exploring Modifiable Risk
Factors. J McPherson et al. Critical Care Medicine 2013; 41 (2): 405-13. 2. NICE clinical
guideline 203: Delirium: diagnosis, prevention and management. National Institute for
Clinical Excellence. 2010
ACKNOWLEDGMENT. Thanks to the nursing staff in the CTICU at St Georgés
Healthcare NHS Trust

1122
DELIRIUM AND EARLY PHYSICAL THERAPY (DEPTH): A QUALITY
IMPROVEMENT (QI) PROJECT IN CORONARY CARE UNIT (CCU): AN
IMPROVEMENT IN ATTITUDES THROUGH EDUCATION
D.R.S. Reddy1, S.J. Lee2, J.K. Pannu2, P.K. Guru2, M.O. Al-Qadi2, L.M. Welper3,
M.P. Disdier Moulder4, T.H. Tajouri5, J.P. Bois5, R.J. Le5, R. Kashyap6, B.J. Selim2,
Delirium Early Physical Therapy (DEPTH) QI Team
1

Mayo Clinic, Division of Pulmonary Critical Care Medicine, Rochester, United States,
Mayo Clinic, Division of Pulmonary and Critical Care Medicine, Rochester, United States,
Mayo Clinic, Department of Nursing, Rochester, United States, 4Mayo Clinic, Hospital
Pharmacy Services, Rochester, United States, 5Mayo Clinic, Division of Cardiovascular
Diseases, Rochester, United States, 6Mayo Clinic, Department of Anesthesiology, Critical
Care Medicine, Rochester, United States
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INTRODUCTION. Despite compelling evidence advocating for adopting standard measures to reduce ICU acquired delirium, there is still inconsistency in monitoring delirium
and sedation levels [1]. In patients with respiratory failure, delirium can be reduced through
a QI initiative aimed at using goal directed sedation and routine delirium monitoring [2,3].
This study aims to address the knowledge gap on the impact of these interventions in the
coronary critical care population and the methodology on changing medical practice attitudes and culture.
OBJECTIVES.
1) Assess physician and nursing staff attitudes and knowledge on delirium, sedation, and
physical therapy (PT).
2) Implement a 3 month intervention that includes staff education to address knowledge gap
in recognizing and treating delirium.
3) Increase delirium recognition and treatment by consistent use of the Confusion Assessment Method (CAM-ICU).
4) Increase use and acceptance of a new goal directed sedation protocol with Richmond
Agitation Sedation Scale (RASS) target of 0 to -1.
METHODS. At an academic coronary care unit, staff attitudes and knowledge was collected via an institutional online survey tool. Baseline data (10/2013 to 12/2013) was
compared to data from the interventional period (1/2014 to 3/2014).
RESULTS. The pre-QI survey was taken by 71 participants (46 % physicians, 53 % nurses)
compared to 50 in post-QI (56 % physicians, 44 % nurses). Post-QI there was an increase
use of goal directed sedation using RASS to titrate sedation, considering RASS of 0 to -1 as
the ideal goal. Post QI, more staff felt the patients were over-sedated compared with pre-QI.
Also, there was an increased number of staff who preferred bolus over continuous infusion
for sedation. More people post-QI chose to treat agitated delirium with haloperidol or
quetiapine over increasing sedation with benzodiazepines. In the post-QI period there was a
decrease number who rated PT ‘‘not important or hazardous’’ in intubated patients. Whereas
for sedation, there was an increased preference for non-benzodiazepine over benzodiazepine
use (see Table 1). Through our QI intervention, there was a decrease in the number of
missed CAM-ICU monitoring (157/558 time vs 118/596 times, p = 0.001). Therefore, there

were more delirium days detected via our QI of enforcing CAM-ICU (pre 28 days, post
65 days) and more people detected and treated (pre 7 people, post 17 people) p = 0.017.
CONCLUSIONS. Through a survey conducted via Define-Measure-Analyze-ImproveControl (DMAIC) and Plan-Do-Study-Act (PDSA) cycle along with rigorous education and
awareness, we showed improvement in attitudes within the multidisciplinary teams towards
using goal directed sedation, less use of benzodiazepines and initiating early physical
therapy for CCU patients.
REFERENCE(S). 1) CHEST 2010; 138(5):1224-1233. 2) Critical Care Med 2013;
41:1435-1442. 3) Arch Physical Med Rehabilitation 2010; 91:536-42
Pre-QI
(n = 71)

Post-QI
(n = 50)

p-value

RASS use

(n = 46) 64 %

(n = 39) 78 %

0.16

RASS goal 0 to -1

(n = 30) 42 %

(n = 37) 74 %

0.001

Feel patients are oversedated

(n = 12)17 %

(n = 10) 20 %

0.81

Prefer continuous infusion

(n = 57) 79 %

(n = 31) 62 %

0.038

Prefer Non-benzodiazepine

(n = 44) 61 %

(n = 34) 68 %

0.57

Prefer Benzodiazepine

(n = 24) 33 %

(n = 15) 30 %

0.70

Treat delirium with haldol
or quetiapine

(n = 47) 65 %

(n = 39) 78 %

0.22

PT not important or
hazardous while intubated

(n = 30) 42 %

(n = 13) 26 %

0.083

[Table 1. Comparison of Pre and Post QI Intervention]
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Çapuroğlu E. 0805
Capurro G. 0281
Capuzzo M. 0562
Carbajales Pérez C. 0424
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Fernández Monsteirin N. 0667
Fernández Ortega J.F. 0319, 0324
Fernandez Rivas R. 0055
Fernández Rivas R. 0243, 0419, 0420
Fernández Romero E. 0257
Fernandez Simón I. 0055, 0420
Fernández Simón I. 0243, 0419, 0939
Fernández Trujillo A. 0609
Fernandez-Barat L. 0543, 0884
Fernández-Cuenca F. 0330
Fernández-Delgado E. 0773
Fernández-Mondéjar E. 0425
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Michálek P. 0014
Michalia M. 0510
Michalsen A. 0048
Michard F. 0477
Michelidou S. 0336
Middleton L. 1090
Migliari M. 0188
Miguel S.G. 0836
Mihara T. 0917
Millán-Guilarte T. 0234
Miller A. 0519, 0767
Miller S. 0255
Miller T. 0872
Mimoso Santos C. 0973
Min H.J. 0205
Mina A. 0132
Minning A. 0180, 0821
Min-Ying C. 0864
Mira J.-P. 0018, 0160, 0533, 0542,
0771, 0786, 0880, 1035
Miranda A. 0497
Mirek S. 0659
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Muñoz M.F. 0297
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Pérez-Terán P. 0865
Perez-Vacas J. 0124, 0269, 0769,
0824, 0834, 1024
Peris A. 0019
Perkins G.D. 0265
Perlbarg V. 0017
Perner A. 0179, 0181, 0758, 0779
Perreault M. 0916
Perretti M. 0898
Persichini R. 0428
Pesenti A. 0109, 0188, 0550, 0675
Peteinaki E. 0514
Petersson J. 0902
Petrikov S. 0418, 1066
Petrishchev Y. 0629
Petrova M.V. 0115
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Zuchella C. 0185, 0602

Zuliani M. 0348
Zvyagin A. 0722
Zytoun T.M. 0382

