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ORAL PRESENTATIONS
IMPROVEMENT OF ANTIMICROBIAL USE
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Introduction: The spread of extended-spectrum beta-lactamaseproducing Enterobacteriaceae (ESBL-E) is a major issue in ICU patients.
Whether ESBL-E carriage and infection impact the outcome and the use
of carbapenems in this population remains scarcely evaluated.
Objectives: We investigated the effects of ESBL-E carriage and infection
on carbapenem consumption, ICU length of stay (LOS), and adjusted
probability of death at day-28 (D28) in a multicenter cohort of critically ill
patients.
Methods: Adult patients admitted between January 1996 and December
2013 in 17 French ICUs contributing to the OUTCOMEREA prospective
database were included. Screening for ESBL-E carriage was performed at
ICU admission and weekly thereafter. A cause-specific hazard model was
built to assess the impact of carriage with and without ICU-acquired
infection due to ESBL-E on the likelihood of death or ICU discharge at D28.
Results: Among the 16,734 included patients, 594 (3.5%) were colonized
with ESBL-E during their ICU stay (imported carriage, 52.2%). A total of
118 ESBL-E infections occurred in 98 carriers (16.4%). Both ESBL-E
infections and ESBL-E carriage without infection increased the use of
carbapenems during the ICU stay when compared to non-carriage (627,
241 and 69 treatment days for 1,000 patient-days, respectively, p < 0.001
for all comparisons). The ICU LOS was longer in carriers than in noncarriers (median [IQR], 13 [6-26] vs 5 [3-9] days, p < 0.01) but similar in
carriers with and without ESBL-E infection (13 [6-29] vs 13 [6-26] days,
p = 0.52). Crude mortality rates at D28 were higher in carriers than in

non-carriers (19.7% vs 15.6%, p < 0.01), and further differed when
comparing carriers with ESBL-E infections and uninfected carriers (30.6%
vs 17.5%, p < 0.01). After adjustment on baseline (chronic diseases, type
of admission, and SAPS II and organ failures at ICU admission) and timedependent (SOFA score at the time of ESBL-E acquisition, and end-of-life
decisions) variables, ESBL-E infections increased the risk of death at D28
[adjusted cause-specific hazard ratio (aCSHR) 1.825, 95% confidence
interval (95%CI) 1.235-2.699, p = 0.003] and the ICU LOS (aCSHR 0.563,
95%CI 0.432-0.733, p < 0.001). ESBL-E carriage without infection
prolonged the ICU stay (aCSHR 0.623, 95%CI 0.553-0.702, p < 0.001), but
had no effect on D28 mortality (aCSHR 0.906, 95%CI 0.722-1.136, p = 0.4).
When analyzed separately, the effects of carriage and infection did not
differ between ESBL-producing Escherichia coli (48.7% of carriage isolates)
and other ESBL-E.
Conclusions: In this large cohort of critically ill patients, ESBL-E infections
increased carbapenem consumption, ICU LOS, and D28 mortality. Less
than one fifth of carriers developed an ESBL-E infection; however, even
ESBL-E carriage without infection increased carbapenem exposure and
delayed discharge, thereby amplifying both the selective pressure and
the colonization pressure in the ICU.
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Objective: To evaluate the appropriate use of antibiotics and their deescalation (DE) to treat nosocomial infections in an Intensive Care Unit
(ICU) with Selective Digestive Decontamination (SDD).
Method: In a polyvalent ICU of 30 beds from October 1, 2011 to
September 30, 2014 nosocomial infections (pneumonia, urinary tract
infections, catheter-related bacteremia (BRC) and of unknown origin and
secondary nosocomial bacteremia) were prospectively collected. ENVINHELICS diagnostic criteria were applied. Etiology, inflammatory response
to infection, antibiotic treatment (ATB T), and treatment modifications
according to culture results, was analyzed. SDD was applied to all
admitted patients requiring endotracheal intubation over 48 hours. For
each of the groups categorical variables were summarized as frequencies
and percentages and number in means and standard deviations (SD) or
median with interquartile ranges (IQR). Percentages were compared, as
appropriate, with the Fisher´s exact test.or X2 test and medians with the
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Wilcoxon test for independent samples. For those variables that were
associated with DE in the univariate analysis were entered into a logistic
multidimensional analysis. The model obtained was expressed by pvalues and odd-ratios, which were estimated by confidence intervals at
95%. A hypothesis test was considered statistically significant when pvalue was less than .05.
Results: Fifty-seven patients had ATB DE and 126 did not. There were no
significant differences in demographics or type of admission (Figure 1).

Figure 1(abstract A2) Univariate analysis.

Figure 2(abstract A2) Multivariate analysis.
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Mortality was lower in patients receiving DE antibiotic (ATB) (22.9%, p:
0.095). In the multivariate study of urinary tract infection, septic shock
or severe sepsis and secondary bacteremia were significant (Figure 2).
Of the 253 nosocomial infections ATB DE were performed at least in one of ATB
in 131 (51.8%) of them. The inflammatory response and the type of infection
did not show any decrease in the group with DE compared to all infections. The
ATB T was inadequate in 43 infections (16.9%) (15 pneumonias, 11 urinary tract
infections, 14 CRB and 3 secondary bacteremias). Targeted therapy was
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performed at least 1 time out of 109 infections (43.1% of infections),
28 pneumonias, 35 urinary tract infections, 38 CRB and 10 BRC secondary
bacteremias. The number of antibiotics used was 483 and in 156 occasions
ATB DE was performed. Frequency of use and DE is shown in Figure 3.
Conclusions: Patients with received versus those that did not received
DE had a tendency towards a significant lower mortality. The factors

Figure 3(abstract A2) Antibiotics.
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independently associated to DE were urinary and secondary
bacteremia and septic shock or severe sepsis. Inadequate ATB T in our
ICU happened in 16.9% of nosocomial infections. ATB DE was
performed in 51.8% of them. The most commonly used antibiotics
were piperacillin-tazobactam (29.6%), levofloxacin (12.2%) and
meropenem (10.7%).
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Introduction: De-escalation of broad-spectrum antibiotics such as antipseudomonal beta-lactams is recommended to reduce antimicrobial
selection pressure.
Objectives: To identify factors associated with de-escalation of antipseudomonal beta-lactams in the Intensive Care Unit (ICU). To assess
whether de-escalation was associated with outcome as measured by ICU
mortality and acquisition of MDR-pathogens.
Methods: We retrospectively included all ICU episodes in Ghent University
Hospital during 2013 and 2014 with prescription of meropenem,
piperacillin-tazobactam or ceftazidime for at least 48 hours, stratifying
between ICU episodes of < and ≥4 days; for outcome analysis, only the
first ≥4 days episode per patient was included. De-escalation was defined
as a change from meropenem to a non-carbapenem antibiotic other than
colistin or aminoglycosides or a change from ceftazidime or piperacillintazobactam to a non anti-pseudomonal antibiotic. Organ failure
improvement was defined as a decrease of the SOFA score between day
3 and day 1 of the infection for which the beta-lactam was prescribed.
Antibiotics were considered appropriate if they covered all etiologic
pathogens of the infection. Multidrug-resistant (MDR) pathogens were
defined according to Magiorakos et al. (1). Acquisition of MDR pathogens
was defined as the identification of MDR pathogens more than 2 days after
the start of the antibiotic under study and not present before this date.
Results: Anti-pseudomonal beta-lactam antibiotics (n = 609) were deescalated in 23%: meropenem (n = 129) in 33% and piperacillin-tazobactam
(n = 453) or ceftazidime (n = 27) in 20% (combined). De-escalation was not
associated with the focus or severity of infection, but was significantly
associated with organ failure improvement (p = 0.03) and with the
identification of etiologic pathogens (p < 0.001). Total antibiotic duration in
infections with and without de-escalation was 7 and 5 days, respectively
(p < 0.001). In multivariable analysis examining the relationship between
ICU-mortality and de-escalation with adjusment for organ failure
improvement and focus and severity of infection, ICU mortality was not
associated with de-escalation. Acquisition of MDR was not significantly
different in episodes with or without de-escalation (33% versus 32%,
p = 0.87).
Conclusions: De-escalation was associated with availability of etiologic
microbiological cultures and improvement of the SOFA score. Deescalation was not associated with ICU mortality or with the acquisition
of MDR pathogens.
Grant Acknowledgment: L. De Bus received a Clinical Research Grant
from Ghent University Hospital, Belgium.
Reference
1. Magiorakos AP, et al: Multidrug-resistant, extensively drug-resistant and
pandrug-resistant bacteria: an international expert proposal for interim
standard definitions for acquired resistance. Clin Microbiol Infect 2012,
18:268-281.
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Introduction: The cornerstone of sepsis management requires identifying
the causative pathogen and initiating appropriate antimicrobial therapy.
Current pathogen detection relies on culture techniques, a technology that
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Table 1(abstract A4) PCR/ESI-MS performance vs blood
culture
CULTURE
PCR/ESI-MS

POSITIVE

NEGATIVE

TOTAL

POSITIVE

54

169

223 (36%)

NEGATIVE

13

380

393 (64%)

TOTAL

67 (11%)

549 (89%)

616

is over 100 years old, slow and unreliably. It is not unusual for only 10% of
critical care blood cultures to be positive. Due to the low yield and time
taken to obtain a result, they rarely alter patient management. A novel
molecular pathogen detection system, known as IRIDICA, employs
polymerase chain reaction and electro spray ionisation mass spectroscopy
(PCR/ESI-MS) to identify over 1000 pathogens, direct from sample without
culture and within 8 hours. The RADICAL study was created to assess this
technology in a real world critical care environment.
Objectives: To compare the PCR/ESI-MS rapid pathogen detection system
to hospital standard of care microbiology techniques.
Methods: RADICAL was a multi-centre, prospective, cohort observational
trial involving 9 European Critical Care Units. Critically ill patients having
standard of care microbiology samples, for the investigation of potential
sepsis (such as blood culture or endotracheal aspirate etc.), had a
simultaneous sample for PCR/ESI-MS analysis. The sample was frozen and
later analysed and results were compared to those obtained from the
hospital laboratory. Although treating clinicians were blinded to the
results, an independent panel of doctors reviewed the results as to
whether they would have altered antibiotic prescribing.
Results: 543 patients were recruited between 2013-2014. 616 paired
blood samples, 179 deep respiratory tract samples and 110 samples from
other sterile sites (e.g. CSF) were obtained. A pathogen was detected by
blood culture in 67 (11%) samples and in 223 (33%) samples by PCR/ESIMS. The pathogens isolated by both techniques were those expected in
the critical care environment, E.coli and S.aureas being the most frequent.
The performance characteristics (Table 1) demonstrated the PCR/ESI-MS
result at 8 hours had a negative predictive value of 97%.
169 patients also had replicate blood sampling; PCR/ESI-MS was
concordant in 85% of cases, culture in 55%. Relative yields from the PCR/
ESI-MS were smaller for respiratory and other samples but still superior to
culture and obtained within 8 hours.
The independent panel reviewed 442 case forms and concluded that the
PCR/ESI-MS result could have altered antibiotic prescribing in 42% of
cases, rising to 57% if the result was positive.
Conclusions: PCR/ESI-MS performs well with numerous sample types. It is
3 times more likely to identify a pathogen in blood compared to standard
culture but also carries a high negative predictive value. The PCR/ESI-MS
is capable of obtaining these results within 8 hours compared to an
average of 48 hours for culture. This information may be invaluable in
rapidly guiding antibiotic prescribing and aiding stewardship.
Grant Acknowledgment: RADICAL study funded by Abbott.
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Figure 1(abstract A5) Main baseline difference.

Introduction: Systemic Antifungal therapy (SAT) of invasive candidiasis
(IC) needs to be started immediately upon clinical suspicion. Controversies
exist then about potential harms from antifungal de-escalation (DE). (1) In
cases of documented IC, early DE to fluconazole is recommended by US
guidelines but discouraged in EU guidelines. In non-documented IC, no
data are available to guide SAT DE. These questions are key issues
however as the relationship between antifungal use and Candida
antifungal resistance has been repeatedly demonstrated.
Objectives: To investigate whether DE within 5 days of SAT initiation is
associated with an increase in 28-day death in SAT-treated non-neutropenic
adult ICU patients.
Methods: Patients were recruited from AmarCAND2, a multicenter prospective
observational study conducted in French ICUs (835 patients; 84 ICUs). The study
included 647 non-neutropenic adult ICU patients who received SAT for a
documented or suspected invasive candidiasis and who were alive and in the
ICU after 5 days of SAT initiation. The study considered two groups: SAT DE
group (patients switched from initial SAT to fluconazole or to SAT stop within
five days of SAT initiation) and SAT continuation group (patient without switch
or stop of the initial SAT within five days of SAT initiation). The average causal
SAT DE effect on 28-day death was performed by using a double robust Inverse
Probability of Treatment Weight (IPTW) estimation for observational data.
Results: Of 647 included patients, early DE at day 5 after SAT initiation was
performed in 142 patients (22%) of whom 48 (34%) SAT was stopped
before day 5. The initial SAT was mainly echinocandins (372 patients
(58%)) and fluconazole (261 patients (40%)). 276 patients (43%) had a
proven invasive candidiasis (candidemia: 41%, peritonitis: 47%, deepseated invasive Candida infection: 18%; non-exclusive cases). Crude
mortality before day 28 was 29% in the DE group, 26% in the no DE group.
Main variables associated with DE are reported on the Table below. After
adjustment on the baseline confounders, early SAT DE was not found to
be associated with increased 28-day mortality (RR: 1.14, 95% CI [0.78-1.66]).
Results are not different if analyses are restricted to proven IC (n = 276,
RR = 0.89, 95% CI [0.53-1.49]), suspected IC (n = 371, RR = 0.99, 95% CI
[0.58-1.68]), or first line candins therapy (n = 373, RR = 1.02, 95% CI [0.701.50]). DE increased the number of day alive without SAT (13 days [5-23]
vs. 10 days [1-17] p < .01). Figure 1.
Conclusions: In non-neutropenic adult critically ill patients with proven
or suspected CI, SAT DE within 5 days was not found to be associated
with increased day-28 mortality. Alternatively, SAT DE was found to be
associated with decreased SAT consumption. These results show for the
first time that SAT DE is safe, more particularly in cases of unproven
invasive candidiasis.
Grant Acknowledgment: MSD France.
Reference
1. Deshpande , et al: IJAA 2013, 42(4):294-300.
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A6
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Canadian Critical Care Trials Group
1
McMaster University, Hamilton, Canada; 2University of Toronto, Toronto, Canada
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A6

Page 5 of 507

Introduction: Over the past 5 years, several interventions have been
shown in randomized clinical trials (RCTs) to reduce mortality in patients
with ARDS. The current use of these interventions in clinical practice,
along with those of unproven benefit, is unknown.
Objectives: To determine which ventilation strategies and adjunctive
treatments clinicians use for moderate-severe ARDS, and which ones they
use as rescue therapy in refractory hypoxemia.
Methods: We conducted a 12-month observational study (2014/03-2015/
02) in 23 Canadian and 1 Saudi Arabian intensive care units (ICUs) that
had participated in the OSCILLATE RCT of high frequency oscillation
(HFO). We included mechanically ventilated adults with moderate-severe
ARDS (Berlin criteria), defined by PaO 2 /FiO 2 ≤200 with positive endexpiratory pressure (PEEP) ≥5 cmH 2 O, and who also required a FiO 2
≥0.50. Consecutive patients were prospectively identified and we
collected baseline demographics, daily ventilation settings and adjunctive
therapies for ARDS up to ICU day 28, and hospital outcomes.
Results: These preliminary results include data from 533 patients. On day
1 of ARDS diagnosis, the most common ventilator modes were pressure
control (n = 222, 42%) and volume control (n = 123, 23%). The mean FiO2
was 0.74 (SD = 0.21), tidal volume 7.4 ml/kg (SD = 2.2) predicted body
weight (PBW), plateau pressure 26 (SD = 7) cmH2O and PEEP 11 (SD = 4)
cmH2O. One-third of patients (155/466) were ventilated with tidal volume
>8ml/kg PBW on day 1. In all patients, the most common respiratory
adjuncts used were neuromuscular blocking agents (NMBA) (n = 204,
38%), corticosteroids (n = 139, 26%), pulmonary vasodilators (n = 88, 17%),
prone positioning (n = 48, 9%), HFO (n = 24, 5%) and extracorporeal life
support (ECLS) (n = 23, 4%). Among 82 patients with refractory hypoxemia,
defined as a sustained PaO 2 ≤60 mmHg on FiO 2 1.0, use of adjuncts
increased: NMBA (n = 52, 63%), pulmonary vasodilators (n= 39, 48%),
corticosteroids (n = 26, 32%), prone positioning (n = 21, 26%), HFOV (n =
14, 17%) and ECLS (n = 10, 12%). Median length of mechanical ventilation
was 9 (IQR = 4, 17) days and ICU length of stay was 11 (IQR = 6, 20) days.
ICU mortality was 46% (225/491) overall, and higher (63%, 49/78) among
patients with refractory hypoxemia. Withdrawal of life support preceded
36% of deaths (n = 80).
Conclusions: Clinicians generally utilized low tidal volume ventilation,
although in many patients the recommended threshold was exceeded.
Initial PEEP levels were lower than those used in high PEEP arms of several
RCTs. HFOV was used infrequently in these centres. The most common
respiratory adjunct was NMBAs. Despite stronger RCT evidence to support
prone positioning, it was employed infrequently.
Grant Acknowledgment: Funded by the Canadian Institutes of Health
Research.
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Introduction: Ventilation of ARDS patients with low tidal volume (Vt) is
performed in order to minimize ventilation induced lung injury. This
strategy, however, may induce hypercapnic acidosis, promote derecruitment
and, in some individuals, induce alveolar overdistention despite the use of
low Vt. Extracorporeal CO 2 removal can help minimizing hypercapnic
acidosis and to further reduce Vt (i.e. ultraprotective ventilation).
Objectives: To evaluate the effect of extracorporeal CO2 removal in ARDS
during ultraprotective ventilation in terms of lung mechanics and gas
exchange.
Methods: We studied 9 ARDS patients, in whom ultraprotective ventilation
(i.e. Vt 4 ml/kg PBW) was implemented by means of an extracorporeal CO2
removal system [Hemolung® Respiratory Assist System (RAS), ALung,
Pittsburgh]. Anticoagulation with unfractionated heparin to reach an aPTT
target range of 1.5-2 was used. We compared baseline ventilation with
ultraprotective ventilation (combining Vt of 4 ml/kg PBW and Hemolung®), in
terms of lung mechanics and gas exchange. We collected arterial blood
gases, respiratory and hemodynamic variables, and mixed expired gases at
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Table 1(abstract A7)
VARIABLE

BASELINE

4ml/kg PBW + T-TEST
Hemolung®
p

Vt (mL/kg PBW)

6.4 ± 1

4±0

< 0.001

Vt (mL)

374 ± 55

238 ± 47

RR (bpm)

24 ± 3

28 ± 6

0.027

< 0.001

VE (ml/min) [=Vt*RR]

8798 ± 1297

6639 ± 1679

0.004

PEEP (cmH2O)

11 ± 1

13 ± 4

0.227

Pplat (cmH2O)

24 ± 4

22 ± 3

0.074

Crs (mL/cmH2O) [=Vt/PplatPEEP]

30 ± 9

30 ± 11

0.998

ΔP [cmH2O] [=Pplat-PEEP]

13 ± 3

9±6

0.003

Table 2(abstract A7)
VARIABLE

BASELINE

4ml/kg PBW +
Hemolung®

Vd (mL) [=(PaCO2-PECO2/
PaCO2]

262 ± 29

175 ± 27

Vd/Vt

0.71 ± 0.06 0.75 ± 0.09

0.219

Va min (mL/min) [=(Vt-Vd)*RR] 2614 ± 771 1718 ± 856

0.028

FiO2

0.6 ± 0.2

0.420

pH

7.38 ± 0.06 7.35 ± 0.11

0.6 ± 0.1

T-TEST p
< 0.001

0.493

PaO2 (mmHg)

91 ± 21

109 ± 28

0.138

PaCO2 (mmHg)

50 ± 19

49 ± 12

0.919

MAP (mmHg)

79 ± 18

75 ± 14

0.332

HR (bpm)

101 ± 26

92 ± 22

0.048

baseline and after 60 minutes of stabilization at ultraprotective ventilation.
Statistical analysis: 2-tailed Student’s t-test. Statistical significance p < 0.05.
Results: Five men and four women with ARDS where studied
(8 pneumonias and 1 abdominal sepsis). Age was 61 ± 14 years, SAPS II
at admission 48 ± 28 and ICU mortality 22% (2/9). Seven of these
patients were treated with prone positioning during mechanical
ventilation. Cannulation was done via femoral vein in all patients, using
“ad hoc” 15.5 Fr catheters. Hemolung® allowed a CO 2 removal rate of
84 ± 9 mL/min, with blood flow 447 ± 35 mL/min, at constant sweep gas
flow (10 L/min of O 2 ) and pump speed (1400 RPM). Unfractionated
heparin dose was 200 ± 78 mg/day and aPTT was 1,56 ± 0.18. During
catheter insertion a bolus of 0.6 ± 0.2 mg/kg mg was administered.
Hemolung® total days were 5.3 ± 6.2 (range 1 to 22). No significant
haemorrhage or hemolysis needing transfusion, device malfunction,
insertion and/or withdrawal complications occurred. We report a
significant reduction in minute ventilation and alveolar minute ventilation
(75% and 66%, respectively), dead space (68%), and driving pressure
(69%), without significant changes in arterial blood gases when
ultraprotective strategy was implemented, as compared to baseline (see
tables 1 and 2).
Conclusions: Hemolung® system allows ultraprotective ventilation, while
maintaining adequate arterial blood gases and significantly decreasing
the intensity of ventilator assistance. The technique appears to be useful
and safe.
Grant Acknowledgment: Material for the study was kindly provided by
ALung, Pittsburgh, USA.
Reference
1. Amato M, Meade M, et al: Driving pressure and survival in the acute
respiratory distress syndrome. N Engl J Med 2015, 372:747-55, DOI:
10.1056/NEJMsa1410639.
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Introduction: In intubated acute respiratory failure patients, inhomogeneity
of ventilation-perfusion matching (i.e., presence of over-ventilated underperfused lung regions) might determine extreme pH shifts and increase the
risk of developing ventilator-induced injury. Positive end-expiratory pressure
(PEEP) redistributes tidal ventilation towards more perfused dependent lung
regions, potentially improving homogeneity of ventilation-perfusion
matching.
Objectives: In this study, we used Electrical Impedance Tomography (EIT)
to assess global and regional lung ventilation and perfusion at different
PEEP levels and to verify the effects of PEEP on homogeneity of
ventilation-perfusion matching.
Methods: We enrolled 20 intubated critically ill patients undergoing
controlled mechanical ventilation, sedated, paralyzed, with PaO2/FiO2≤300
mmHg and PEEP≥5 cmH2O. We randomly applied two PEEP levels (clinical
and clinical + 5 cmH2O) for 20 minutes each and collected ventilation and
EIT data at the end of each step. From EIT, we measured: 1. regional
ventilation heterogeneity (VtHet, defined as the ratio between Vt reaching
non-dependent/dependent lung); 2. regional homogeneity of ventilationperfusion matching (HV/P); 3. regional compliance; 4. cumulated regional
lung hyperdistension.
Results: Patients were 62 ± 12 years old, PaO2/FiO2 was 197 ± 52 mmHg,
lower PEEP was 7 (7-9) cmH2O while higher PEEP was 12 (12-14) cmH2O
(p < 0.001). At higher PEEP, VtHet was reduced (1.8 (1.5-2.4) vs. 2.2
(1.8-2.6), p < 0.001). Regional H V/P improved at higher PEEP in nondependent areas (0.42 ± 0.24 vs. 0.29 ± 0.25, p < 0.01) as well as in the
dependent ones, albeit non-significantly (0.37 ± 0.20 vs. 0.33 ± 0.24, p =
0.196) (Figures 1 and 2).
Finally, by applying higher PEEP, regional compliance of non-dependent
lung decreased (31 ± 12 vs. 37 ± 13 mL/cmH 2 O, p < 0.001) and
cumulative hyperdistension of the same areas significantly increased
(+18 ± 7%, p < 0.001).
Conclusions: Improved homogeneity of ventilation-perfusion matching
might represent one of the protective mechanisms associated with the
use of higher PEEP. On the other hand, such benefits must be balanced
with increased risk of hyperdistension of non-dependent lung.
Grant Aknowledgement: Institutional.

Figure 1(abstract A8) H v/p non-dependent regions.
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(WOBBREATH) was estimated by converting the EAdi pressure time product
(PTP)/breath in muscular PTP/breath (PTPBREATH). The conversion factor
was the ratio between EAdi peak and airway opening pressure negative
peak during an end-expiratory occlusion.
Results: See figure 1.
Conclusions: PTPBREATH was in the physiological range during NAVA and PAV
+ whereas during PSV remained constantly below it. We speculate that, as
compared to PSV, NAVA and PAV+ favored a correct matching between
diaphragm contraction and ventilator assistance. Further studies are required to
test if the WOB pattern during assisted ventilation has an impact on mechanical
ventilation duration and other clinically meaningful outcome parameters.
References
1. Sinderby C, Navalesi P, Beck J, Skrobik Y, Comtois N, Friberg S, Gottfried SB,
Lindström L: Neural control of mechanical ventilation in respiratory
failure. Nat Med 1999, 5(12):1433-6, Dec.
2. Younes M: Proportional assist ventilation, a new approach to ventilatory
support. Theory Am Rev Respir Dis 1992, 145(1):114-20, Jan.
3. Bellani G, Mauri T, Coppadoro A, Grasselli G, Patroniti N, Spadaro S, Sala V,
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electrical activity of the diaphragm. Crit Care Med 2013, 41(6):1483-91, Jun.
Figure 2(abstract A8) H v/p dependent regions.
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Impact of the assist ventilation mode on work of breathing (WOB):
neurally adjusted ventilatory assist (NAVA) versus pressure support
ventilation (PSV) versus proportional assist ventilation plus (PAV+)
R Di Mussi1*, S Spadaro2, CA Volta2, T Stripoli1, A Armenise1, L Pisani1,
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A9
Introduction: During assisted mechanical ventilation, appropriate WOB
prevents diaphragm atrophy and fastens weaning. During PSV the ventilator
support is fixed, irrespective of the patient’s effort. On the contrary, both the
NAVA and PAV + algorithms are designed to amplify patient’s spontaneous
effort [1], [2].
Objectives: To test if the assist ventilation mode algorithm has an impact
on patient’s WOB.
Methods: In 12 patients NAVA, PSV and PAV+ were randomly applied in
a crossover fashion, for 4 hours each. The electrical diaphragmatic activity
(EAdi) was continuously recorded during all the modes. WOB per breath

A10
Lung deposition of a radiolabeled aerosol with two ventilation
modalities during invasive mechanical ventilation: a randomized
comparative study
J Dugernier1*, G Reychler2, X Wittebole1, J Roeseler1, T Sottiaux3, JB Michotte4,
R Vanbever5, T Dugernier6, P Goffette7, MA Docquier8, C Raftopoulos9,
P Hantson1, F Jamar10, PF Laterre1
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Introduction: Volume-controlled ventilation has been suggested during
nebulization to optimize lung deposition although promoting spontaneous

Figure 1(abstract A9) PTP,breath vs time in the three ventilatory modes. Red lines: range of physiological PTPBREATH

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 8 of 507

ventilation is targeted for ventilated patient management. Comparing
topographic lung aerosol deposition during volume-controlled and
spontaneous ventilation in pressure support has never been performed.
Objectives: The aim of this study was to compare lung deposition of a
radiolabeled aerosol generated with a vibrating-mesh nebulizer during
invasive mechanical ventilation, using two ventilation modes: pressure
support ventilation (PS) and volume-controlled ventilation (VC).
Methods: Seventeen postoperative neurosurgical patients without
pulmonary disease volunteered to participate in the study and were
randomly ventilated in PS (n = 8) or VC (n = 9) with constant inspiratory
flow. Diethylenetriaminepentaacetic acid labelled with technetium-99 m (2
mCi/3 mL) was administered using a vibrating-mesh nebulizer (Aerogen
Solo®, Aerogen Ltd., Galway, Ireland) connected to the endotracheal tube.
Pulmonary and extrapulmonary particles deposition was analyzed by
planar scintigraphy.
Results: Mean lung deposition expressed as a percent of nominal dose
was 10.5 ± 3.0% and 15.1 ± 5.0% during PS and VC, respectively (p < 0.05).
Higher endotracheal tube and tracheal deposition was observed during PS
(27.4 ± 6.6% versus 20.7 ± 6.0%, p < 0.05). A similar aerosol penetration
from the inner to the outer region of the right lung (p = 0.347) and the left
lung (p = 0.239) was observed.
Conclusions: Volume-controlled ventilation improved lung deposition of
aerosolized particles as compared to pressure support ventilation. The
clinical benefit of this effect warrants further studies.

A NEW PERSPECTIVE AT OUTLOOK,
TREATMENT & MONITORING
A11
Long term mortality and risk of end-stage renal disease following
acute rrt in icu patients
R Lohse1*, MB Damholt2, J Wiis3, A Perner3, T Lange4, M Ibsen3
1
Copenhagen University Hospital - Rigshospitalet, Department of Intensive
Care 4131, Copenhagen, Denmark; 2Copenhagen University Hospital,
Rigshospitalet, Department of Nephrology 2132, Copenhagen, Denmark;
3
Copenhagen University Hospital, Rigshospitalet, Department of Intensive
Care 4131, Copenhagen, Denmark; 4University of Copenhagen, Section of
Biostatistics, Copenhagen, Denmark
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A11
Introduction: In the intensive care unit (ICU) the need for acute renal
replacement therapy (aRRT) is associated with high mortality and risk of
end-stage renal disease (ESRD). We investigated long term mortality and
progression to ESRD in ICU patients requiring aRRT and factors associated
to these.
Methods: Retrospective analysis of all adult patients admitted to the
general ICU, Rigshospitalet, from 1/1-2005 to 31/12-2012, identified

through the ICU database, excluding chronic dialysis patients. ESRD was
defined as the need of dialysis >90 days or kidney transplant.
Results: Of 5766 patients included, 931 (16%) received aRRT, 4762 (83%) did
not receive any RRT and 73 (1%) only received aRRT during a later ICU
admission. The 90-day mortality was 55% for aRRT patients and 22% for
those not requiring aRRT (p < 0.001). The median (IQR) age was 61 (49 - 68)
for aRRT 90-day survivors and 65 (55 - 73) for aRRT non-survivors (p < 0.001).
The median SAPS II score was 53 (43 - 64) for aRRT 90-day survivors and 61
(49 - 74) for aRRT non-survivors (p < 0.001). Characteristics of aRRT patients
developing ESRD and those that did not, are displayed in tables 1-3. The
7-year risk of ESRD for patients surviving 90 days after admission was 10%
(7 - 14) for aRRT patients as compared to 0.5% (95% CI 0.3-0.9) for those not
receiving aRRT (p < 0.001).
Conclusions: The aRRT patients surviving 90 days were younger and less
severely ill at ICU admission as compared to the non-survivors. The
survivors developing ESRD had more frequently preexisting chronic
kidney disease and higher APACHE II scores as compared to those who
did not develop ESRD. aRRT patients had increased risk of ESRD up to
7 years after ICU admission, emphasizing the KDIGO recommendations to
follow up AKI patients due to their increased risk for CKD.

A12
High fidelity simulation for nurse training reduces unplanned
interruption of continuous veno-venous hemofiltration sessions in
critically ill patients. a randomised controlled study
S Lasocki*, P Lemarié, S Vidal-Husser, S Gergaud, X Verger, J Berton, JC Granry
LUNAM Université d’Angers, CHU d’Angers, Angers, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A12
Introduction: Continuous veno-venous hemofiltration (CVVH) is often not
continuous. Indeed, premature unplanned interruptions of sessions (UI)
appear frequently. Nurses are directly implicated in the management of
CVVH generators. High fidelity simulation (Sim) is an efficient method for
health care provider training, mainly to improve procedural and
knowledge skills. Taking advantage of the introduction of CVVH in our ICU
as a new technic, we wanted to evaluate Sim for nurses CVVH training.
Objectives: To assess if Simulation training of nurses reduces unplanned
interruption of CVVH sessions.
Methods: Prospective randomized, single-center, 2-phases study:
(1) Formation, the 30 nurses of our ICU (nurse to patient ratio 1/2.5)
received 6 hours of formation for CVVH management (done by Fresenius,
France), they were then randomized (with stratification on previous
experience with haemodialysis) to receive or not a Sim formation (3x2h
sessions). CVVH knowledge was evaluate using 40 questions test.
(2) Evaluation, all the CVVH sessions performed in the ICU were
randomized to be managed either by Sim or control nurses (i.e. the nurse
in charge of the patient may be changed according to randomization).
A minimization equation was used for randomization (including shock,

Table 1(abstract A11) Baseline characteristics

Age (years), median (IQR)

Data
available

90 day survivors with ESRD
(N = 38)

90 day survivors without ESRD
(N = 404)

442

61

(52.0 - 70.0)

P
61

(49 - 68)

Gender (male)

442

25

(65.8%)

Days in the ICU, median (IQR)

442

7.2

(3.6 - 15.6)

SAPS II score (points), median
(IQR)

427

56

(41 - 68)

53

(43 - 64)

0.39

APACHE II score (points),
median (IQR)

427

30

(25 - 35)

26

(21 - 31)

0.009

First SOFA (points), median
(IQR)

417

11

(8 - 15)

12

(9 - 14)

0.861

MAX SOFA (points), median
(IQR)

418

12

(9 - 15)

13

(11 - 16)

0.377

Vasopressor treatment

442

24

(63.2%)

297 (73.5%)

0.279

Mechanical ventilation

442

30

371 (91.8%)

0.040

(78.9%)

271 (67.1%)

0.400

10.9 (5.7 - 20.9)

0.999
0.087
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Table 2(abstract A11) Preexisting Comorbidity
Data
available

90 day survivors with ESRD
(N = 38)

90 day survivors without ESRD
(N = 404)

P

Chronic kidney disease (nondialysis)

442

23

(60.5%)

90 (22.3%) < 0.001

Hypertension

442

14

(36.8%)

119 (29.5%) 0.505

Diabetes

442

6

(15.8%)

56 (13.9%) 0.784

Congestive heart failure

442

4

(10.5%)

39 (9.7%)

Peripheral vascular disease

442

9

(23.7%)

82 (20.3%) 0.734

Cerebrovascular disease

442

3

(7.9%)

36 (8.9%)

Malignant neoplasm

442

12

(31.6%)

83 (20.5%) 0.180

0.993
0.968

Ischemic heart disease

442

4

(10.5%)

29 (7.2%)

Chronic obstructive pulmonary
disease

442

4

(10.5%)

50 (12.4%) 0.928

0.783

Table 3(abstract A11) Primary diagnosis during ICU stay
Data
available

90 day survivors with ESRD
(N = 38)

90 day survivors without ESRD
(N = 404)

P

Sepsis

442

7

(18.4%)

112 (27.7%) 0.466

Other infectious diseases

442

6

(15.8%)

20 (5.0%)

0.025

Endocrinological diseases

442

(0.0%)

3

0.868

Cardiovascular diseases

442

3

(7.9%)

43 (10.6%) 0.869

Respiratory diseases

442

9

(23.7%)

66 (16.3%) 0.514

Gastrointestinal or liver
diseases

442

2

(5.3%)

11 (2.7%)

0.675

Trauma or poisoning

442

4

(10.5%)

38 (9.4%)

0.975

Other

442

7

(18.4%)

111 (27.4%) 0.483

(0.7%)

better knowledge scores (14[10.5-15] vs 11[10-12] /20, p = 0.044). During a
13 months period, 106 sessions were randomized (n = 53/group) among
50 patients (age 70 ± 13 yrs, SAPS II 74 ± 23, SOFA 11,5 ± 3,4). Catheter
position, absence of anticoagulation, schock, UI during previous session,
patient agitation were not different in the 2 groups. Duration and urea
reduction were not significantly greater in Sim (figure 1). There were
significantly less UI in Sim group (27(62%) vs 38(88%) UI, p < 0.009) and
Sim nurses needed less frequently help (0[0-1] vs 3[1-4] times/session, p <
0.0001). The 2 factors associated with UI in multiple regression analysis
were session SOFA score (p = 0.048) and study group (p = 0.03).
Conclusions: CVVH nurse training using simulation is associated with a
reduction in unplanned interruption of CVVH session and less need for
help. Simulation may offer new perspective for nurse training in the ICU.

Figure 1(abstract A12)

counter-indication to heparin, agitation, prior UI and catheter site). Need
for help was prospectively collected. Efficiency of CVVH session was
assessed by urea reduction fraction. Rate of UI (defined as a session
interruption not prescribed more than 4 hours before) was compared
between the 2 groups. Logistic regression was used to evaluate Factors
of UI (including SOFA score, Shock (yes/no), anticoagulation (yes/no),
delay from admission, agitation, need for help, position of catheter
(jugular/femoral). Data (mean ± SD, median[Q1-Q3] or n(%)) were
compared using Wilcoxon or Fischer exact test as appropriated.
(SimHeR study, NCT02379234).
Results: Nurse experience was comparable between the two groups (5[57] vs 5[3.5-8] yrs of ICU experience for Sim and C, p = 0.73). Sim nurses had

A13
Continuous monitoring of urine output and hemodynamic
disturbances improves early detection of acute kidney injury during
first week of ICU stay
M Flechet*, F Güiza, M Schetz, P Wouters, I Vanhorebeek, J Gunst,
G Van den Berghe, G Meyfroidt
KULeuven, Laboratory of Intensive Care Medicine, Leuven, Belgium
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A13
Introduction: Acute Kidney Injury (AKI) is associated with increased
morbidity and mortality in critically ill patients [1]. Early detection and
treatment may improve outcome. Previously, we developed a logistic
regression (LR) model for early detection of AKI based on routinely
collected data available at baseline, ICU admission and at the end of the
first day (LR_BAD1) [2]. Continuous monitoring parameters may provide
additional predictive power, in particular, urine output and hemodynamic
parameters, whose management influences kidney perfusion.
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Table 1(abstract A13) Demographics - 1778 ICU patients
Age (years): median [IQR]

65.50 [54.55-74.50]

Apache II: median [IQR]

18.00 [13.00-29.00]

ICU length of stay (hours): median [IQR]

69.00 [35.00-151.00]

Baseline serum creatinine (mg/dl): median [IQR]

0.92 [0.77-1.06]

Type of admission: elective/emergency (%)

1155 (64.96) / 623 (35.04)

Diagnostic group: cardiac/transplant/non cardiac surgery and trauma-burns/medical-others (%)

1186 (66.70) / 131 (7.37) / 385 (21.65) / 76 (4.27)

Male gender: n (%)

1123 (63.16)

Sepsis on ICU admission: n (%)

285 (16.03)

Diabetes: n (%)

274 (15.41)

Incidence of AKI within first week: n (%)

241 (13.55)

Figure 1(abstract A13) ROC and decision curves of LR_BAD1 and LR_BAD1+.

Table 2(abstract A13) Statistics of LR_BAD1 and LR_BAD1+
Auroc

LR_BAD1

LR_BAD1+

p-value

0.80 +- 0.01

0.84 +- 0.01

0.05

Net benefit

0.07 +- 0.01

0.08 +- 0.01

0.20

Calibration slope

0.87 +- 0.09

0.88 +- 0.08

0.45

Calibration-in-the-large

0.00 +- 0.01

0.00 +- 0.01

0.47

Discrimination slope

0.22 +- 0.01

0.27 +- 0.02

< 0.01

Objectives: To assess if adding continuous monitoring variables recorded
during the first 24h of ICU stay, to a model to predict AKI in the first
week of ICU admission, can improve the predictive performance.
Methods: The model was built and validated in a subset of 1778 ICU
patients from the EPaNIC trial [3]. Patients with end-stage renal disease,
those with AKI on the first day of ICU stay and those without available
hemodynamic monitoring data during the first day were excluded. AKI
was defined by the creatinine criteria from the KDIGO guidelines.
The LR_BAD1 model used only covariates selected at baseline, ICU
admission and at the end of the first day. In the LR_BAD1+ model, we
have added features extracted from hourly measures of urine and
minute-by-minute measures of heart frequency (HF) and mean arterial
blood pressure (MABP). Moreover, the cumulative dose of inotropes
administered to each patient during the first 24h of ICU stay was used as
additional covariate. The predictive power was assessed by ROC, decision
and calibration curves analysis using 300 bootstraps replicates.
Results: Baseline characteristics are reported in Table 1. Performance of
the model is shown on Figure 1 and in Table 2. Performance of LR-BAD1
is slightly different than what was reported in [2] as here it is evaluated
in a different population. As compared to the LR-BAD1 model, the LR-

BAD1+ model had better discrimination (Auroc p-value = 0.05 and
discrimination slope p-value < 0.01) while retaining good calibration and
net benefit. Model performance increased the most with hemodynamics
features. Highly predictive features included the MABP median and slope,
the time the patient’s MABP was outside the interval defined by the
MABP mean +- 2 standard deviation, HF median and standard deviation,
the total amount of urine and the number of urine measurements.
Conclusions: Early detection of AKI can be improved by routinely
monitored information of urine and hemodynamics. Hence, AKI can be
already predicted with high discrimination and good calibration, only by
using routinely collected ICU data.
Grant Acknowledgment: GM receives funding from FWO (1846113N).
GVdB receives long-term research financing via the Flemish government
Methusalem-program.
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Prognostic factors in the development of permanent renal injury in
patients undergoing cardiac surgery
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A14
Introduction: Renal injury is a frequent and serious complication in patients
undergoing cardiac surgery. This injury usually recover completely. However,
according to recently published data, a significant number of patients with
this lesion remain at hospital discharge.
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Table 1(abstract A14)
No (1678)
Media
Age

61,44

Yes (149)
sd

Media

13,59

67,30

sd

p

10,64

,000

Preoperative creatinine

,89

,17

,86

,19

,05

Ejection fraction

59,25

10,52

57,43

11,07

,04

CPB time

112,37

45,91

108,14

42,94

,3

Aortic clamp time

85,61

38,33

86,09

38,47

,88

Discharge creatinine

,80

,20

1,49

,77

,000

EuroSCORE Log

6,94

7,85

9,55

11,38

,000
Figure 1(abstract A15)

Table 2(abstract A14)
No n

No %

Yes n

Yes %

p

Diabetes

415

25,00

56

38,10

,001

COPD

151

9,10

24

16,30

,008

NYHA:I

473

28,20

29

19,50

,002

II

700

41,80

53

35,60

III

439

26,20

57

38,30

IV

64

3,80

10

6,70

Type: Emergent

32

1,90

5

3,40

Scheduled

1448

86,30

122

81,90

Urgent

198

11,80

22

14,80

,25

Objective: To analyze patients undergoing cardiac surgery in our hospital
to determine whether there prognostic factors for the development of
permanent kidney damage.
Methods: We use data base Andalusian registry of cardiac surgery in the
comprehensive care plan to heart disease, referring to patients operated in
our hospital and admitted to our intensive care unit of the” Hospital Virgen
de las Nieves” of Granada, between June 2008 until the end of 2014.
Results: A total of 2,443 patients underwent cardiac surgery and discharged
from hospital alive. Of these 1,497 had prior to surgery normal renal
function (defined by plasma creatinine ≤ 1.2 mg). A total of 149 were
discharged with plasma creatinine levels that exceeded 0.3 mg baseline
and / or an increase of 50% of these values, regardless of what happened
during their hospital stay.
The main baseline characteristics of patients with and without renal injury
were (table 1).
By adjusting a model of binary logistic regression (table 2) with the variables
age, diagnostic group, NYHA class, character surgery, COPD (cronic
obstructive pulmonary disease), Diabetes, ejection fraction and EuroSCORE is
obtained that the variables that are significantly associated with the
development of renal injury are age (most significant), COPD and NYHA
class.
Conclusions: Age, having COPD or NYHA class to undergo cardiac
surgery, are prognostic factors for the development of permanent renal
injury. These factors should be considered in risk stratification prior to
surgery.

A15
HIgher balanced solution use is associated with less severe kidney
injury and mortality: A MIMIC 2 analysis
FG Zampieri1,2*, OT Ranzani3, IDS Martins4, AB Libório4
1
Hospital das Clínicas, Intensive Care Unit, São Paulo, Brazil; 2Hospital Alemão
Oswaldo Cruz, Intensive Care Unit, São Paulo, Brazil; 3Hospital das Clínicas,
University of São Paulo, Respiratory Intensive Care Unit, São Paulo, Brazil;
4
Faculdade de Medicina da Universidade do Ceará, Programa de Pósgraduação em Ciência Médicas, Fortaleza, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A15

Introduction: Balanced solutions may be associated with lower morbidity
in critical illness in comparison with chloride-rich solutions, including
acute kidney injury (AKI). Lactated ringer (LR) is one of most widely used
balanced solutions. Nevertheless, it is unclear if fluid mix during the first
days of ICU admission influences the development of AKI after controlling
for other relevant confounders such as fluid balance, illness severity and
comorbidities.
Objectives: To assess the association between the higher percentages of
fluid administered as LR (%LR) in the first 48 hours of ICU stay and the
risk of developing severe AKI (KDIGO II/III) during the first 7 of ICU stay.
As secondary endpoint, we assessed the impact of %LR in hospital
mortality.
Methods: Data were extracted from MIMIC-2 database, which contain
information from more than 32,000 patients. All infused volume of LR,
NaCl 0.45%, NaCl 0.9%, NaCl 3% and glucose 5% were retrieved from the
database. %LR was calculated as total amount of LR infused / total
amount of fluid infused. Data were adjusted for illness severity (SAPS 1),
fluid balance, ICU type, age, gender and major comorbidities. Patients
with chronic kidney disease (admission creatinine higher than 4 mg/dL)
and with short ( < 48h) ICU stay were excluded. Analysis was performed
through logistic regression.
Results: After all inclusion criteria were required, 4295 patients remained
in the final analysis and 334 (7%) patients developed severe AKI and 352
(8%) died during hospital stay. Increasing %LR was associated with lower
incidence of severe AKI (shown in Figure 1, OR 0.91; 95% CI 0.86-0.97 for
each 10% increase) and with lower hospital mortality (OR 0.82, 95% CI
0.77-0.87 for each 10% increase).
Other factors associated with severe AKI development were SAPS (OR
1.11 for each point increase, 95% CI 1.08-1.15), upper quartile of fluid
balance (OR 3.08, 95% CI 2.12-4.51), presence of liver disease (OR 2.20,
95% CI 1.31-3.69), presence of heart failure (OR 1.77, 95% CI 1.31-2.38)
and admission to a surgical ICU (OR 2.06, 95% CI 1.47-2.88).
Conclusions: Higher %LR is independently associated with lower AKI and
lower mortality in a wide population of critically ill patients. These
findings corroborate to the concept that balanced solutions should be
the preferred fluid type in the critically ill.
Reference
1. Yunos NM, Bellomo R, Hegarty C: Association between a chloride-liberal
vs chloride-restrictive intravenous fluid administration strategy and
kidney injury in critically ill adults. JAMA 2012, 17(308(15)):1566-72, Oct.
doi: 10.1001/jama.2012.13356.

FLUID THERAPY
A16
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Introduction: The passive leg raising (PLR) test has been developed for
predicting fluid responsiveness. Nevertheless, one could question its
ability to induce a significant increase in the stressed blood volume. Also,
the fact that some patients do not respond to volume expansion by
augmenting cardiac output could theoretically be related to the absence
of preload dependence, but also to an insufficient increase in stressed
blood volume.
Objectives: To assess the effects of increases in preload induced by
passive leg raising (PLR) and fluid infusion on the pressure gradient
between mean systemic pressure (Psm) and central venous pressure
(CVP) and on the resistance to venous return (Rvr).
Methods: In 30 patients with an acute circulatory failure, in order to
estimate the venous return curve, we constructed the regression line
between pairs of cardiac index (CI) and CVP. Values were measured during
end-inspiratory and end-expiratory ventilatory occlusions performed at
two levels of positive end-expiratory pressure. The x-axis intercept was
used to estimate Psm and the inverse of the slope to quantify Rvr. These
measurements were obtained at baseline, during PLR and after fluid
infusion.
Results: In volume-responders (n = 15), Psm increased from 25 ± 13 to
31 ± 13 mmHg during PLR and to 32 ± 17 mmHg after fluid infusion.
CVP increased from 7 ± 3 mmHg to 9 ± 4 mmHg during PLR and to 9 ±
4 mmHg after fluid infusion. Thus, in these patients, the Psm-CVP
gradient increased significantly during PLR and fluid infusion. By contrast
in non-volume responders, PLR and fluid infusion increased Psm and CVP
to a similar extent, so that the Psm-CVP gradient was unchanged. Rvr
was modified neither by PLR nor by fluid infusion in both groups.
Conclusions: In preload-dependent patients, PLR and fluid infusion
increased venous return owing to an increase in Psm higher than in CVP,
with unchanged Rvr. In preload-independent patients, neither PLR nor
fluid infusion changed venous return, Psm-CVP gradient and Rvr.

A17
The mini-sigh test: a new haemodynamic test of fluid responsiveness in
icu patients undergoing pressure support ventilation
A Messina1*, D Colombo1, S Romagnoli2, E Bonicolini2, G De Mattei1,
F Longhini3, AR De Gaudio2, F Della Corte1, P Navalesi3,4
1
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A.O.U Careggi - “Università degli Studi di Firenze”, Firenze, Italy; 3Ospedale S.
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Introduction: Dynamic predictors of fluid responsiveness (FR) perform
poorly in ICU patients receiving partial ventilatory assistance. Because
these modes of partial support are increasingly used, FR dynamic indexes
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are applicable only in a few ICU patients [1]. To overcome these
limitations, novel approaches for testing FR in ICU have been proposed,
such as the passive leg raising and the end-expiratory occlusion. These
tests, however, may not always be applicable [2]. During controlled
mechanical ventilation, Pulse Pressure (PP) and left ventricle stroke
volume are coupled; their variations are due to the reduction of right
ventricle stroke volume consequent to ventilator insufflation and are
either proportional to the tidal volume and closely related to preload
dependence.
Objective: We hypothesize that during Pressure Support (PS) a brief
variation in intrathoracic pressure, such as that produced by a deeper
inflation lasting some seconds, would differently affect PP in fluid
responder and non-responders.
Methods: We investigated 30 ICU hemodynamically unstable patients
undergoing PS. The fluid challenge consisted in 500 mL of Ringer Acetate
in 10 minutes. Patients who showed an increase in CI ≥ 15% after fluid
infusion were considered responders. Hemodynamic measurements were
obtained through arterial waveform analysis by PRAM®. The ventilator was
set adding to PS a time cycled (4 seconds) pressure-targeted (15, 25, and
35 cmH20) sigh breath. The three preset levels of sigh pressure (SIGH_15;
SIGH_25; SIGH_35) were applied in random order according to a pregenerated sequence. The PP variation (ΔPP) was calculated considering the
average PP value in the 20 heartbeats preceding sigh application
(baseline), and 10 (ΔPP_10) and (ΔPP_20) following the sigh. The lowest PP

Figure 1(abstract A17) ROC curves were utilized for comparing responders and non responders
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value obtained during the 20 heartbeats (ΔPP_Nadir) was compared with
the baseline value (example of SIGH_35 in Figure 1).
Results: There was no significant difference between ROC curves of
responders and nonresponders with SIGH_15 and SIGH_25. The AUC of
the ROC curve for ΔPP_Nadir with SIGH_35 was 0.87; a ΔPP_Nadir ≥ 35%
predicted FR with sensitivity 76% and specificity 92%; finally, the AUC of
ΔPP_Nadir was significantly greater than the AUC of ΔPP_10 (0.77; p =
0.03) and ΔPP_20 (0.75, p = 0.02) (Figure 2).
Conclusions: In hemodynamically unstable patients undergoing PS,
ΔPP_Nadir determined adding SIGH_35, while not SIGH_15 and SIGH_25,
allows assessment of FR.
References
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2. Monnet X, et al: Critical Care 2013, 17:217.
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Background: Data is suggesting that non-balanced conventional
crystalloids (0.9% saline) are not only associated with the occurrence of
hyperchloremic, metabolic acidosis but increased incidence of acute
kidney injury and even morbidity and mortality. Experimental data
suggested infusion of hyperchloremic crystalloids to be associated with
hypotension in experimental sepsis. We aimed to investigate whether use
of modern balanced crystalloids lead to better hemodynamic stability
compared to 0.9% saline in the perioperative period.
Methods: We performed a subanalysis of a prospective, randomized,
controlled trial comparing effects of 0.9% saline or an acetate-buffered,
balanced crystalloid during the perioperative period in patients with endstage renal disease undergoing cadaveric renal transplantation. Blood
pressure and need for catecholamine therapy were the primary measures.
Results: A total of 150 patients were included in the study. 76 were
randomized to 0.9% saline while 74 received an acetate-buffered balanced
crystalloid. There was no difference in the volume of fluid administered
(2,625 [2,000-3,100] in the saline vs. 2,500 ml [2,000-3,050] in the balanced
group; p = 0.83). Chloride was significantly higher in the saline group (109
[107-111] versus 107 mmol/L [105-109]). Mean blood pressure was
significantly higher in the balanced group. Mean minimum blood pressure
was significantly lower in the saline group (57.2 [SD 8.7] versus 60.3 mmHg
[SD 10.2]; p = 0.024). More patients received noradrenaline in the group
receiving 0.9% saline (30% versus 15%; p = 0.0278).
Conclusions: Our data suggest that use of 0.9% saline results in
hyperchloremic metabolic acidosis and is associated with a higher
incidence of hypotension and vasopressor use in the perioperative period.

A19
THE PASSIVE LEG RAISING TEST TO GUIDE FLUID REMOVAL IN
CRITICALLY ILL PATIENTS
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N Anguel1, C Richard1, JL Teboul1
1
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Kremlin-Bicêtre, France
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Objectives: To investigate whether haemodynamic intolerance to fluid
removal during intermittent renal replacement therapy (RRT) in critically ill
patients can be predicted by a passive leg raising (PLR) test performed
before RRT.
Methods: We included 39 patients in whom intermittent RRT with weight
loss was decided: 13 with and 26 without intradialytic hypotension (IDH),
defined as hypotension requiring a therapeutic intervention, as decided by
the physician. Before RRT, the maximal increase in cardiac index (CI, pulse
contour analysis) induced by a PLR test was recorded. RRT was then started.
Results: CI significantly decreased faster in patients with IDH with a slope
difference of -0.17 L/min/m 2 per hour on average in comparison with
those without. Ultrafiltration rate was similar in the two patient types. In
patients with IDH, it occurred 120 min [interquartile range: 60-180 min]
after onset of RRT. In the 26 patients with no IDH, the PLR test induced no
significant change in CI. Conversely, in patients with IDH, PLR significantly
increased CI by 15% [interquartile range: 11-36%]. PLR-induced increase in
CI predicted intolerance to RRT with an AUC under the ROC curve of 0.89
(95% interval confidence: 0.75 to 0.97) (p < 0.05 from 0.50). The best
diagnostic cut-off was 9%. It provided a sensitivity of 77%.
(95% confidence interval: 46 to 95%), a specificity of 96% (80 to 100%), a
positive predictive value of 91% (57 to 100%) and a negative predictive
value of 89% (72 to 98%).
Conclusions: The presence of preload dependence, as assessed by a PLR
test before starting RRT with fluid removal, predicts that RRT will induce
haemodynamic intolerance.
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Changes on mean systemic filling pressure and microcirculation after a
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Introduction: In a previous study we observed that a fluid challenge of 4
ml/Kg is adequate to raise the mean systemic filling pressure (Pmsf) and
to increase venous return in fluid responsive patients.
Objectives: The objective of this study is to describe the changes on
microcirculation after a fluid challenge and describe the relationship with
the changes on Pmsf. Our hypothesis is that changes in Pmsf could
induce changes on the number of perfused vessels (PVD).
Methods: 24 post-operative cardiac patients were prospectively enrolled.
Arterial pressure and central venous pressure was measured invasively.
Cardiac output (CO) was measured with a non-calibrated LiDCOplus monitor
(LiDCO, Cambridge). Pmsf was measured using the stop-flow arterial venous
equilibrium pressure method (1). Sublingual microcirculation was recorded
with CytoCam (Braedius Medical, Amsterdam, The Netherlands). Data was
recorded at baseline, immediately after the fluid infusion, 5 and 10 minutes
after the end of 4 ml/Kg of crystalloids infused in 5 minutes. At each time at
least three sublingual microcirculation videos were acquired to assess total
vessel density (TVD), microcirculatory flow index (MFI), proportion of
perfused vessel (PPV), perfused vessel density (PVD) and microcirculatory
heterogeneity index (MHI). Analysis was performed with AVA software v. 3.2
(MicroVision Medical, Amsterdam, The Netherlands). Responders are defined
by an increase in CO greater than 10%.
Results: Changes on haemodynamics and microcirculatory indices are
presented in table 1 and 2. Pmsf increased in both groups. There were
no significant changes in microcirculatory parameters, either in
responders or non-responders. There was no significant correlation
between changes on PVD and changes in CO (t = 0.08, p= 0.59) or Pmsf
(t = 0.12, p= 0.41).
Conclusions: Despite the changes in Pmsf and macrohaemodynamics, a
fluid challenge does not improve microcirculation in patients after cardiac
surgery.
Reference
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Table 1(abstract A20) Changes on haemodynamics
Responders (n = 14)
SV (ml)
Pmsf (mmHg)

Non-Responders (n = 10)

Baseline

Peak value Post-FC

p

Baseline

Peak value Post-FC

p

78.5 (63.3 - 91.3)

94.5 (80.3 - 102 .8)

0.001

69.5 (57 - 87.5)

75.5 (56.5 - 86.8)

0.1
0.04

23 (16.5 - 26)

28 (20.8 - 29)

0.01

25 (20.8 - 27.5)

26.5 (23.8 - 32)

83 (77.5 - 89.3)

84 (79.3 - 89.3)

0.25

80 (74.3 - 86.5)

80 (74 - 91)

0.20

CVP (mmHg)

9 (7.8 - 11)

10.5 (7 - 12.3)

0.24

11.5 (8.5 - 13.5)

13.5 (10.3 - 15)

0.04

MAP (mmHg)

72 (67.8 - 84.8)

86.5 (80.8 - 94)

0.001

78 (69.5 - 80.3)

80 (76.3 - 83.5)

0.03

HR (bpm)

Table 2(abstract A20) Changes on microcirculatory indices
Responders (n = 14)
MFI

Non-Responders (n = 10)

Baseline

Peak value Post-FC

p

Baseline

Peak value Post-FC

p

2.83 (2.66 - 3)

2.83 (2.5 - 3)

0.75

2.92 (2.56 - 3)

2.85 (2.35 - 2.95)

0.21
0.79

TVD (n/mm)

10.8 (9 - 12.6)

12 (10.2 - 12.9)

0.3

12.6 (11.4 - 13)

12.1 (9.5 - 14.4)

PVD (n/mm)

9.9 (8.8 - 12.4)

11.6 (9.9 - 12.6)

0.55

12 (10.8 - 12.7)

11.2 (8.7 - 14)

0.39

98.3 (94.8 - 99.2)

95.6 (90-6 - 99.1)

0.47

95.5 (94.6 - 97.4)

92.8 (89.2 - 98.7)

0.17

8.8 (0 - 34)

12.2 (0 - 28)

0.86

8.8 (0 - 25.8)

6.9 (0 - 23.5)

0.48

PPV (%)
MHI

SAFETY, QUALITY AND ORGANISATION
OF THE ICU 1
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Introduction: Direct costs associated with an intensive care unit (ICU)
admission for sepsis are approximately €30,000. [1] However, total cost
for society is likely to be much higher, because survivors of sepsis may
suffer from long-term sequelae that generate ongoing need for health
care resources. [2].
Objectives: To estimate the difference in annual health care expenditure
before and after an ICU admission for sepsis.
Methods: Data were derived from a prospective cohort study in two
tertiary ICUs in the Netherlands in 2011 and 2012. Patients were included
if they had survived one year following a sepsis episode in the ICU.
Health care consumption and reimbursed costs were derived from a
database of a Dutch health insurance company. The medical ethics
committee of the UMC Utrecht approved the study and waived the need
for informed consent (IRB-number 14-095).
Results: Of the 396 eligible patients, for 21 (5.3%) there was no
information on costs available in the study period, leaving 375 subjects
for analysis. An overview of reimbursed costs is given in table 1. For each
stage of sepsis severity, total costs were significantly higher in the year
following a sepsis admission compared to the year before (p < 0.001 for
all stages, figure 1). This overall increase in costs was due to the
increased use of long-term (home) care (p < 0.001 for all stages), and
consultations of the general practitioner, paramedic, or mental health
professional (p < 0.001 for sepsis, p = 0.008 for severe sepsis, and p <
0.001 for septic shock). In the year after the sepsis episode more patients
(46%) resided in a long-term care facility or received home care than
before the event (10%). Likewise, the proportion of patients receiving

Figure 1(abstract A21)

paramedical and mental health care increased from respectively 26% to
34% and from 3% to 9%. Hospital costs following the sepsis episode
were significantly higher for patients who had septic shock during their
ICU stay (p = 0.038), but not for patients who had sepsis (p = 0.436) or
severe sepsis (p = 0.292). The opposite was seen for drug use, with a
significant increase in costs for patients who had sepsis (p = 0.002) or
severe sepsis (p = 0.021), and a non-significant increase for patients who
had shock (p = 0.167). We observed no differences in total health care
expenditure by disease severity (p = 0.323).
Conclusions: After successful initial ICU treatment, survivors of sepsis
generate substantial health care costs in the year following admission.
Grant Acknowledgment: This work was supported by the Center for
Translational Molecular Medicine, project MARS (grant 04I-201). MB
received research funding from the Netherlands Organization of Scientific
Research (NWO Vici 918.76.611).
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Introduction: A number of tools have been developed to seek the views
of family members of critically ill patients but the most widely validated
is the Family Satisfaction in the Intensive Care Unit 24-item questionnaire
(FS-ICU-24), [1] which assesses overall family satisfaction, satisfaction with
care and satisfaction with decision-making.
Objectives: To assess family satisfaction with critical care in the United
Kingdom using the FS-ICU-24, compare results internationally, and
explore the impact of family, patient and other factors on comparisons
between ICUs.
Methods: The Family Reported Experiences Evaluation (FREE) Study
recruited family members of patients staying at least 24 hours in 20
participating adult general ICUs between May 2013 and June 2014.
Consenting family members were sent a postal questionnaire three weeks
after the patient died or was discharged from ICU. Up to four family
members were recruited per patient. Multilevel multivariable models were
used to identify factors associated with satisfaction.
Results: 12,346 family members of 6380 patients were recruited to the
FREE Study and 7173 (58%) family members of 4615 patients returned a
completed questionnaire. Multiple imputation of missing item response
enabled inclusion of all responders. Overall, satisfaction scores were high
(mean overall family satisfaction 80, satisfaction with care 83, satisfaction
with decision-making 75 out of 100) and were similar to other reports,
internationally. Satisfaction was higher for family members of ICU nonsurvivors. Factors associated with overall satisfaction for family members of
ICU survivors were family member age, ethnicity, relationship (to patient),
visit frequency and patient acute severity of illness and receipt of invasive
mechanical ventilation. Factors associated with overall satisfaction for
family members of ICU non-survivors were patient age, acute severity of
illness and duration of ICU stay. No other factors (of those explored) were
associated. Significant variation existed across ICUs which reduced

following adjustment for family and patient factors, resulting in fewer ICUs
being identified as potential outliers.
Conclusions: The large sample size and robust multilevel multivariable
modelling of factors associated with overall satisfaction indicated the need
for adjustment for these when comparing ICUs. The FREE Study and the
FREE Study database are an important foundation and resource for future
studies evaluating family satisfaction with critical care in the United
Kingdom.
Grant Acknowledgment: NIHR Health Services and Delivery Research
Programme.
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Introduction: In 2013, Intensive Care medicine received 1516
manuscripts, with a global acceptance rate of 20.7%. Among the full
length articles (original articles, narrative review, systematic review/
meta-analyses, my paper 20y later), 1093 were original articles and
10.07% were accepted.
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Table 1(abstract A23)
Articles Average delay submission - first
decision (days ± SD)

Median delay submission - first
decision (days)

Average delay ICM’s rejection - final
publication (weeks ± SD)

Higher
IF

14

12.71 ± 11.66 #

8

7.71 ± 3.65

Same
IF

19

2.53 ± 3.34

1

6.88 ± 3.5

ICM

12

6.08 ± 8.64

2

2.5 ± 1.73

Lower
IF

440

7.61 ± 10.89

2

7.02 ± 2.99

Objectives: This study is part of the quality control of the ICM editorial’s
line. Rejected papers were tracked to know in which journal and after
which time these were finally accepted.
Methods: On February 2015, a Pubmed search was performed to identify
journals and publication dates for original articles rejected by ICM in
2013. Articles were considered as “published on another journal” if they
met the following criteria: similar title, same first author, similar abstract,
and publication year ≥ 2013. Articles were classified in 4 categories:
1) not published;
2) published in the same impact factor journal ( ± 0.5);
3) published in higher impact factor journal or.
4) published in lower impact factor journals.
Results: There was no statistical correlation between submitting country
and group categories. Among the 983 original articles analyzed, 485
(49.3%) were published in other Journals, with a mean ( ± SD) time to
publication of 6,9 ± 3,02 months after ICM’s rejection. All but 17 articles
that were published elsewhere were rejected without review. 19 (4%)
articles were published in journals with same IF, 14 (3%) in journals with
higher IF and 440 (91%) in journals with lower IF. Twelve articles initially
rejected by ICMwere finally published in ICM as letters to the editor.
Table 1 reports time from submission to ICM’s decision between different
manuscript’s categories, as well as time from ICM’s rejection to final publication.
Thirteen of the rejected manuscripts (2.6%) received more than 5 citations
from January 2014 to January 2015. Of these, 8 were classified in the lower
IF category, 2 in the same IF, 2 in ICM, and only 1 in the higher IF category.
Conversely, 80 articles among 110 published by ICM during 2013 (72.7%)
received more than 5 citations in the same period. Sensitivity and
specificity for an article to receive more than 5 citations if accepted by ICM
editorial staff was respectively 85.11% and 81.71%.
Conclusions: About a half of ICM rejected articles were published on
other journals, mostly with lower IFs. Only a very small proportion of
rejected articles received a number of citations higher than ICM’s IF, and
it relates with the interval needed for the first decision.
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Introduction: Checklists, daily goal assessments, and clinician prompts
have been proposed as quality improvement (QI) strategies in intensive
care units (ICU). However, their effectiveness in improving safety climate,
adherence to care processes and clinical outcomes is uncertain.

Objectives: To evaluate whether the use of a multifaceted QI intervention,
including the use of a checklist and the definition of daily care goals during
multidisciplinary rounds, and clinician prompts, lowers in-hospital mortality in
Brazilian ICUs. Secondary objectives were to assess whether the QI intervention
would improve care processes, safety climate and clinical outcomes.
Methods: We first conducted an observational phase to obtain baseline
data on safety culture, care processes and clinical outcomes. Thereafter, we
randomly assigned 118 Brazilian ICUs to a QI intervention consisting of a
daily checklist and definition of care goals during multidisciplinary rounds
with follow-up clinician prompting regarding daily goals, or to routine care.
The primary outcome, in-hospital mortality, truncated at 60 days, measured
in the first 60 admissions of >48h to each ICU, was analyzed using a random
effects logistic regression model, adjusted for patients severity and ICU’s
baseline standardized mortality ratio. Secondary outcomes included
adherence to care processes, ICU safety climate and clinical events.
Results: We enrolled 13,638 patients in the 118 ICUs, including 6,877
patients in the pre-randomization phase and 6,761 in the randomized
phase. Primary outcome data were available for 99.9% of the patients.
Adherence to the QI intervention was good. The intervention improved 4 of
7 care processes: increased use of lower tidal volumes (rate ratio [RR] 1.14;
95% confidence interval [CI], 1.03 to 1.26; P = 0.01) and number of days that
patients were under light sedation or alert and calm (RR 1.19; 95% CI, 1.00
to 1.42; P = 0.05), and decreased use of central venous (RR 0.90; 95% CI, 0.83
to 0.98; P = 0.02) and urinary catheters (RR 0.86; 95% CI, 0.80 to 0.93; P <
0.01). It also improved teamwork (odds ratio [OR] 1.30; 95% CI, 1.08 to 1.57;
P = 0.01) and safety climate (OR 1.27; 95% CI, 1.02 to 1.57; P = 0.03). There
were 1,095 in-hospital deaths (32.9%) in the intervention group and 1,196
(34.8%) in the control group (odds ratio 1.02; 95% CI, 0.82 to 1.26; P = 0.88).
There were no differences in other clinical outcomes.
Conclusions: A QI intervention including a checklist and setting of daily
goals, and clinician prompting improved care processes and safety climate.
However it did not improve in-hospital mortality or other clinical outcomes.
Grant Acknowledgment: Funded by Brazilian Development and Social
Bank and Program to Support Institutional Development of Universal
Health System. Registered at ClinicalTrials.gov NCT01785966.

A25
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Introduction: Substantial variation in use of intensive care resources has
been reported between countries and within the US, however, data on
geographical variation in use within more homogenous tax-supported
health care systems are sparse.
Objectives: The study was aimed at examining whether there is
geographical variation in the use of intensive care resources between
regions and municipalities in Denmark concerning both admission and use
of specific interventions.
Methods: We conducted a population-based cross-sectional study based
on linkage of national medical registries including all Danish residents
between 2008 and 2012 using population statistics from Statistics
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Table 1(abstract A26) Sedatives administered during DSS

Figure 1(abstract A25) Std. ICU admission rate per 1,000
inhabitants.

Denmark. Data on intensive care unit (ICU) admission and interventions,
including mechanical ventilation, non-invasive ventilation, acute renal
replacement therapy and treatment with inotropes/vasopressors, were
obtained from the Danish Intensive Care Database. Data on patients’
residence at the time of admission were obtained from the Danish
National Registry of Patients.
ICU admission rates were age- and gender standardized while proportions
of patients receiving different therapies were age-, gender- and
comorbidity standardized.
Results: We identified 125,790 patients, who were admitted to ICUs in
Denmark between 2008 and 2012. The overall ICU admission rate in
Denmark for the five-year period was 4.6 admissions per 1,000
inhabitants (95% CI, 4.5; 4.6) ranging from 3.9 (95% CI, 3.9; 4.0) to 5.5
admissions per 1,000 inhabitants (95% CI, 5.4; 5.6) in the 5 regions of
Denmark and from 2.9 (95% CI, 2.8; 3.1) to 23.5 admissions per 1,000
inhabitants (95% CI, 13.5; 33.5) in the 98 municipalities.
The standardized proportion of use of interventions among ICU patients
also differed across regions and municipalities.
Conclusions: There is substantial geographical variation in the use of
intensive care resources in Denmark both concerning ICU admissions and
intensive care interventions.

MANAGEMENT OF DELIRIUM,
SEDATION AND ANALGESIA
A26
Are daily sedation stops safe in a medical ICU?
AS Debue*, J Charpentier, M Arnaout, J Busson, C Boulila, S Cabon,
J Dhumeaux, N Ericher, S Lefort, P Lucas, A Marincamp, M Reffiena, A Cariou,
JP Mira, JD Chiche, Groupe de Travail sur la Ventilation
Cochin Port Royal, MICU, Paris Cedex 14, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A26
Introduction: Despite evidence that daily sedation stops (DSS) by nurses
reduce duration of mechanical ventilation (MV), DSS are not part of routine
practice in most ICUs. Reasons for slow adoption include scepticism over
efficacy, logistical burden in initiating changes, and fear of adverse events
during sedation stops. Whether sedation stops are associated with
significant adverse events is unknown.

BZD

Opiates

Propofol

Others

Infusion

984 (57.6%)

575 (33.7%)

127 (7.5%)

21 (1.2%)

Bolus

182 (23.4%)

240 (30.9%)

26 (3.3%)

241 (31%)

Objectives: This study aims to evaluate adverse events occurring during
2-hour DSS in a medical ICU.
Methods: We have retrospectively reviewed charts of all pts mechanically
ventilated in the 24-bed MICU of Cochin University Hospital. In the
absence of contra-indication, all pts underwent a 2-hour DSS as part of our
combined sedation & weaning protocols. During and at the end of DSS,
adverse events, need for bolus or infusion of sedative agents, and RASS
scores were prospectively recorded in a clinical information management
system (Clinisoft®, GE Healthcare). Data are reported as median and
interquartile ranges. A P < 0.05 was considered significant for all statistical
tests performed.
Results: Between 03/08 and 04/15, 9799 pts ( 5760 M/ 4039 F, 62 [46-76] y.
o., SAPS2 43 [29-60], SOFA 5 [2-8]) underwent 12,474 DSS. No significant
adverse event occurred in 12,217 (97.9%) of the DSS. Adverse events
included patient-ventilator asynchrony (n = 159 DSS), O2 desaturation (n =
159 DSS), accidental catheter removal (n = 22), fall (n = 9). However, mild
to moderate agitation occurred during 2,483 DSS (19.9%) and led to
prematurely resume continuous sedation (n = 1707, 13.7%) or to
administer boluses of sedative agents (n = 776, 6.2%).
Conclusions: Overall, daily sedation stops are safe and associated with
few adverse events in a setting with nurse-driven monitoring of
neurological status. Administration of sedative agents may occasionally
be needed to control mild to moderate agitation that may lead to
adverse events.

A27
Evaluation of richmond agitation sedation scale according to alveolar
concentration of sevoflurane during a sedation with sevoflurane in ICU
patients
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JM Constantin2
1
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Clermont-Ferrand, France; 4Université d’Auvergne, Pharmacologie, ClermontFerrand, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A27
Introduction: In ICU sedation, use of inhalated gaz has interesting
qualities, but remains limited due to lack of available and appropriate
material. A new medical device (Mirus TM (Pall)) allows feedback of the
delivered flow rate from the targeted minimal alveolar concentration
(MAC). Sedation is usually monitored by the RASS (Richmond Assessment
Sedation Score).
Objectives: The objective of this study was to describe the values of RASS
corresponding to different MAC or sevoflurane expired fraction (FeSevo) in
sedated patients.
Methods: This prospective, interventional study was approved by the
appropriate Institutional Review Board (Comité de Protection des
Personnes Sud-Est VI, Clermont-Ferrand, France; NCT02202720) and
conducted in a 16-bed ICU. For each patient, the sevoflurane MAC were
increased to 0.1 MAC every 30 minutes from MAC 0 until MAC 0.8 then
reduced with the same steps. Sevoflurane was administered with the
Mirus TM system. RASS was evaluated after 15 min of stability after
changing the MAC. Statistical analysis was performed using STATA, p <
0.05 was considered significant.
Results: Thirty patients were included: 11 women and 19 men, median
age was 57 years; 63% of patients were postoperatively, median IGSII was
29.7 and SOFA 5.6. Compared to MAC 0, RASS decreased significantly from
MAC 0.1 (p < 0.001) then stabilized from MAC 0.6. From MAC 0.2, a
significant correlation was noted between Bispectral index (BIS) and
sevoflurane dose, and between the BIS and RASS. For a target of RASS -5,
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Table 2(abstract A28)

Figure 1(abstract A27) RASS & sevoflurane MAC.

effective concentrations (EC) of sevoflurane were MAC 0.6 for EC50 and
MAC 0.8 for EC95.
Conclusions: This study found a correlation between the RASS and also
the FeSevo or MAC of sevoflurane. The decrease in the RASS was well
correlated with the increase in the concentration of sevoflurane and
decreased BIS. Sedation with inhalated sevoflurane administered by the
MirusTM system allows stable concentrations of sevoflurane and was well
correlated to the targeted level of sedation. EC50 and EC95 can be
expressed from RASS -1 until RASS -5.

A28
Psychotropic drug use before and during physical restraint for
mechanically ventilated critically ill adults
L Burry1*, M Guenette1, T Farquharson1, A Cheung1, S Mehta2, M Traille3,
I Mantas1, L Rose4
1
Mount Sinai Hospital, Pharmacy, Toronto, Canada; 2Mount Sinai Hospital,
Medicine, Toronto, Canada; 3Mount Sinai Hospital, Nursing, Toronto, Canada;
4
University of Toronto, Nursing, Toronto, Canada
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A28
Background: Physical restraint (PR) is common in Canadian intensive
care units (ICUs); used in up to 76% of mechanically ventilated patients.
[1] Psychotropic drugs may minimize PR used for agitation, promoting
patient safety and preventing treatment interference. No data describes
the psychotropic drug use around the time of PR application.

Table 1(abstract A28)
Drug therapy [n (%)]
(N = 93)

pre-PR

post-PR

P

Any psychotropic drug
intervention

52 (56)

80 (86)

a) New drug/increase b)Drug
stop/decrease

a) 42 (45)
b) 10 (11)

a) 69 (74)
b) 11 (12)

No change

23 (25)

7 (8)

< 0.01

No psychotropic drug

18 (19)

6 (6)

< 0.01

< 0.01
a) < 0.01
b) 1.00

Drug class (received >1 drug)
Opioids

19 (20)

50 (54)

Non-benzodiazepine sedatives 22 (24)

27 (29)

< 0.01
0.44

Benzodiazepines

20 (22)

29 (31)

0.18

Antipsychotics

4 (4)

10 (11)

0.11

Sedation (N = 51)

n (%)

Appropriate pre/post (SAS 3-4)

12 (24)

Achieved SAS 3-4 post

8 (16)

Agitated pre/post (SAS 5-7)

8 (16)

Oversedated pre/post (SAS 1-2)

8 (16)

SAS 3-4 pre: SAS 5-7 post

6 (12)

SAS 5-7 pre: SAS 1-2 post

5 (10)

SAS 1-2 pre: SAS 5-7 post

4 (8)

Objective: To characterize alterations to psychotropic drug regimens 1
hour prior and 6 hours after PR application for critically ill, mechanically
ventilated adults.
Methods: Prospective single centre observational study (Feb 2014 to Jan
2015). Eligible patients were physically restrained while receiving
mechanical ventilation. Psychotropic drug data were collected 1 hour
before PR and for 6 hours after PR. We recorded PR indications,
psychotropic drug interventions including new drug initiation, dose
increase, dose decrease, and drug cessation. We documented total
duration of PR, Sedation Agitation Scale (SAS) scores and presence of
delirium (Intensive Care Delirium Screening Checklist score ≥4). We used
McNemar’s tests to compare across time points.
Results: We enrolled 93 patients meeting our inclusion criteria. Mean age
59 years, 53% male, and 65% medical admissions. Median (IQR)
mechanical ventilation duration was 5 (2, 9) days. 111 indications for PR
included prevention of treatment interference (90, 81%), agitation (13,
12%), physical violence towards staff (5, 5%), and self-harm (3, 3%).
Median (IQR) duration of restraint application was 21 (9, 70) hours. Of the
69 patients with delirium screening documented, 23 (33%) were delirious.
More patients received a psychotropic drug intervention after PR (52 vs
80, P < 0.001) and more patients received an opioid after PR (19 vs 50,
P < 0.001). Use of other drugs did not differ (Table 1). Sedation profile of
the 51 patients with SAS scores documented pre and post is shown in
Table 2. Adverse events during PR were uncommon with unintentional
device removal in 7 (8%) patients.
Conclusions: Psychotropic drug interventions were more common after
PR application with opioids used most frequently suggesting priority of
analgesia over sedation. Most patients had a SAS score indicating
appropriate or oversedation in the hour prior suggesting PR was used
more often as a preemptive approach.
Reference
1. Mehta , et al: JAMA 2012, 308:1985-92.
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Risk factors and prognostic impact of sleep alterations in ICU patients a prospective observational polysomnographic study
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Introduction: Poor sleep is common in intensive care unit (ICU) patients.
However, the risk factors and the consequences of sleep abnormalities on
the outcome are not well established. This all the more true that many
studies have not been based on polysomnography and have been
conducted in patients receiving sedation.
Objectives: The aims of our study were: 1) to identify risk factors of sleep
abnormalities in non-sedated ICU patients 2) to describe the
consequences of sleep disturbances on the outcome.
Patients and Methods: This is an ancillary study of a single center
randomized controlled trial. Inclusion criteria were:
1) no sedation for >24h,.
2) sedation level < 3 on the Ramsay scale,.
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Figure 1(abstract A29)

3) expected remaining ICU stay >48 hours,.
4) morphine < 0.01 mg/kg/min,.
5) norepinephrine < 0.3μg/Kg/min.
A 17h polysomnography was performed on the day of inclusion. Patients
completed the Hospital and Anxiety depression scale at ICU and hospital
discharge and at Day-90.
Results: 51 patients aged 64 [56-73] years were included. SAPS 2 was 37
[26-66]. Invasive or non-invasive ventilation was administered in 15 (29%)
patients. ICU length of stay and mortality were 7 [3-13] days and 8% (n =
4). Total Sleep Time (TST) was 4.8 [3.2-6.8] hours including 13 [5-27] %
stage 3+4 and 9 [1-18] % REM sleep. Nocturnal sleep accounted for 89
[76-98] % TST. Patients with a TST < 5 hours were more likely to have
comorbidities as suggested a higher Charlson score (p = 0.008) and more
frequent congestive heart failure (p = 0.04) and chronic respiratory
disease (p = 0.04). TST < 5 hours was associated with more frequent
nurse interventions (p = 0.03). Patients experiencing nocturnal REM sleep
< 10% were more severe as shows their higher SAPS 2 (p = 0.01), had a
higher length of ICU stay before inclusion (p = 0.04) and a lower comfort
score at inclusion (p = 0.04). A TST < 5 hours was associated with more
frequent depression at day-90 (p = 0.04). A nocturnal REM sleep < 10%
was associated with a higher ICU length of stay (p = 0.02) and mortality
(p = 0.04) and more frequent anxiety at ICU discharge (p = 0.03).
Conclusions: Even in critically-ill patients who do not receive sedation, sleep
quantity and architecture are severely altered. Comorbidities, severity of illness
and human interventions negatively affect sleep quantity and architecture.

A30
Systemic corticosteroids and transition to delirium in critically ill patients
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Introduction: Delirium is frequent in the critically ill and is associated
with long-term morbidity [1]. Currently, the key approach for delirium in
the ICU is avoidance of risk factors. Systemic corticosteroids are often
used in the ICU, and regularly administered in high dosages, as
increasing evidence suggests potential benefits of these medications in
critically ill patients [2,3]. However, corticosteroids are proposed to be a
risk factor delirium in patients with acute lung injury [4].
Objective: To investigate whether systemic corticosteroids increase the
probability of transitioning to delirium in a mixed medical-surgical ICU
population.

Methods: We conducted a prospective cohort study in a 32bed mixed
medical-surgical ICU. Critically ill adults who stayed in the ICU for more
than 24hours, without acute neurological disorders or other conditions
hampering delirium assessment were included. Systemic corticosteroid
administration was measured daily. Dosage were converted in milligrams
(mg) prednisone equivalents. Daily mental status was classified as ‘coma’,
‘delirium’, or an ‘awake without delirium’ state using a previously described
algorithm based on the CAM-ICU score [5]. The primary outcome, daily
transition from an ‘awake without delirium’ state to ‘delirium’ was analyzed
using a first order Markov multinomial logistic regression model, taking
competing events such as discharge and death into account.
Results: A total of 1112 patients accounted for 9867 ICU days. The transition
from being ‘awake without delirium’ to ‘delirium’ occurred 562 times (6%). On
3483 days (35%) systemic corticosteroids were administered, with a median
dosage of 50 (interquartile range 25-75) mg prednisone equivalents.
Administration of systemic corticosteroids was not significantly associated with
the transition to delirium (adjusted odds ratio 1.08, 95%CI 0.89-1.32). Increasing
dosage on days patients received corticosteroids was not associated with an
increased odds of transitioning to delirium either (adjusted odds ratio 1.00, 95%
CI 0.99-1.01, per 10 mg increase in prednisone equivalents).
Conclusions: Our findings suggest that exposure to systemic
corticosteroids is not a risk factor for the transition to delirium.
References
1. Reade MC, Phil D, Finfer S: Sedation and delirium in the intensive care
unit. N Engl J Med 2014, 370:444-54.
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UPDATE IN TRAUMA INTENSIVE CARE
A31
S-100 B concentrations are a predictor of decreased survival in patients
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Principals: Major trauma remains one of the principle causes of disability
and death throughout the world. There is currently no satisfactory risk
assessment to predict mortality in patients with major trauma. The aim of
our study is to examine whether S-100 B protein concentrations correlate
with injury severity and survival in patients with major trauma, with
special emphasis on patients without head injury.
Methods: Our cross-sectional data analysis comprised adult patients
admitted to our emergency department with a suspected major trauma
between 1.12. 2008 and 31.12 2010. S-100 B concentrations were
assessed routinely in major trauma patients.
Results: A total of 378 (27.7%) of all patients had major trauma. The
median ISS was 24.6 (SD 8.4); 16.6% (63/378) of the patients died.S-100 B
concentrations correlated overall with the ISS (p < 0.0001). Patients who
died had significantly higher S-100 B concentrations than survivors (8.2
μg/l versus 2.2 μg/l, p < 0.0001). Polytraumatised patients with and
without head trauma did not differ significantly with respect to S-100 B
concentration (3.2 μg/l (SD 5.3) versus 2.9 μg/l (SD 3.8), respectively, p =
0.63) or with respect to ISS (24.8 (SD 8.6) versus 24.2 (SD 8.1),
respectively, p = 0.56). S-100 B concentrations correlated with survival (p
< 0.0001) in all patients and in both subgroups (p = 0.001 and p = 0.006,
respectively).
Conclusions: S-100 concentrations on admission are of considerable
diagnostic value in the evaluation of injury severity and survival of major
trauma patients.
S-100 B concentrations are not significantly different in major trauma
patients with and without head injury. Death is associated with increased
S-100 B concentrations, regardless of concomitant head trauma.
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Long term mortality in critically ill burn survivors
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Introduction: Little is known about long term survival risk factors in
critically ill burn patients who survive hospitalization.
Objectives: We hypothesized that patients with major burns who survive
hospitalization would have favorable long term outcomes.
Methods: We performed a two center observational cohort study
between 1998-2007 in 365 critically ill adult burn patients who survived
to hospital discharge. The exposure of interest was major burn defined a
priori as > 20% total body surface area burned [TBSA]. The modified Baux
score was determined by age + %TBSA+ 17(inhalational injury). The
primary outcome was all-cause 5 year mortality based on the US Social
Security Administration Death Master File. Adjusted associations were
estimated through fitting of multivariable logistic regression models.
Time-to-event analysis was performed using Cox proportional hazard
regression.
Results: Of the cohort patients studied, 76% were male, 29% were non
white, 14% were over 65, 32% had TBSA>20%, and 45% had inhalational
injury. The mean age was 45, 92% had 2nd degree burns, 60% had 3rd
degree burns, 21% received vasopressors, and 26% had sepsis. The mean
TBSA was 20.1%. The mean modified Baux score was 72.8. Post hospital
discharge 5 year mortality rate was 9.0%. The 30 day hospital readmission
rate was 4%. Patients with major burns were significantly younger (41 vs
47 years) had a significantly higher modified Baux score (89 vs 62), and
had significantly higher comorbidity, acute organ failure, inhalational
injury and sepsis (all P < 0.05). There were no differences in gender and
the Acute Organ Failure score between major and non-major burns. In a
logistic regression model adjusted for inhalational injury, presence of 3rd
degree burn, gender and the Acute Organ Failure score, a validated ICU

Page 20 of 507

risk-prediction score derived from age, race, surgery vs. medical patient
type, comorbidity, sepsis and acute organ failure covariates, major burn
was associated with a 3 fold decreased odds of 5 year post-discharge
mortality compared to patients with TBSA < 20% [OR = 0.29 (95%CI 0.110.78; P = 0.014)]. The adjusted model showed good discrimination [AUC
0.81 (95%CI 0.74-0.89)] and calibration (Hosmer-Lemeshow c2 P = 0.67).
Cox proportional hazard multivariable regression modeling, adjusting for
inhalational injury, presence of 3rd degree burn, gender and the Acute
Organ Failure score, showed that major burn was predictive of mortality
following hospital admission [HR = 0.34 (95% CI 0.15-0.76; P = 0.009)].
The modified Baux score was not predictive for mortality following
hospital discharge [OR 5 year post-discharge mortality = 1.00 (95%CI
0.99-1.02 ;P = 0.74); HR for post-discharge mortality = 1.00 (95% CI 0.991.02; P = 0.55)].
Conclusions: Critically ill patients with major burns who survive to
hospital discharge have decreased 5 year mortality compared to those
with less severe burns. The modified Baux score was not predictive for
long term outcomes following discharge.
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Introduction: Spinal cord injury (SCI) is a major public health problem
and a devastating event for individuals. Because the central nervous
system has a limited capacity for endogenous regeneration and repair, it
is necessary to identify factors that exacerbate SCI to prevent any further
deterioration of neurological function and improve the outcomes of
injuries [1]. We previously demonstrated that transient hyperglycemia
during acute SCI is a detrimental factor that impairs functional
improvement in mice and human patients after acute SCI [2]. Although
we performed not only Pearson x 2 analysis but also a multiple linear
regression analysis in the previous study, neurological function is difficult
to be assessed for the patients with multiple injury levels. It is more ideal
to estimate neurological recovery after SCI to match the injury level.
Objective: To clarify the effects of hyperglycemia on the functional
outcomes after SCI.
Methods: To assess whether hyperglycemia purely affects neurologic
outcomes of the patients with the same injury level, in this study, we
selected acute C3-C4 cervical cord injury patients without any bony
damages, which is most popular SCI in Japan. We also eliminated the
patients with surgical treatments to exclude the surgical effect on
neurological recovery. We retrospectively identified 48 SCI patients
admitted within 24 hours after injury to the Spinal Injuries Center
between June 2005 and May 2011. The blood samples of the patients
were corrected immediately after being transported to our hospital
(within 24 hours after injury), and the blood glucose concentration was
measured in each sample. We examined the relationships between the
admission blood glucose concentration values and other functional/
clinical measurements, including American Spinal Injury Association (ASIA)
Impairment Scale (AIS) grade, and the total spinal cord independence
measure (SCIM) scores (for ADLs) at the final follow-up.
Results: Pearson x2 analysis of data for 48 patients with SCI indicated
that hyperglycemia on admission (glucose concentration ≧ 126 mg/dl)
was a significant risk predictor of poor functional outcome.
Conclusions: We showed that hyperglycemia during acute SCI may be a
useful prognostic factor with a negative impact on motor function,
highlighting the importance of achieving tight glycemic control after
central nervous system injury.
Grant Ackowledgement: This work was supported by JSPS KAKENHI
Grant Number 26861198.
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Introduction: Trauma is one of the leading causes of mortality worldwide,
resulting in a great global burden of disability and mortality [1,2].
Approximately half of all trauma deaths occur during the first hours due to
traumatic brain injury or massive bleeding. Later deaths are due to, for
example, sepsis or multiple organ failure [3]. Independent risk factors for
post-injury sepsis are still somewhat poorly defined. Injury Severity Score
(ISS), male gender, age, low Glasgow Coma Scale (GCS) and massive blood
transfusion have been suggested as risk factors [4].
Thioredoxin (TRX) is thought to have important anti-oxidant properties
but it also functions as an endogenous anti-inflammatory mediator [5].
The link between high plasma levels of TRX and sepsis has been studied
previously, although with conflicting evidence [5,6]. TRX-levels in trauma
patients and the possible correlation to secondary complications such as
post-injury sepsis and acute respiratory distress syndrome (ARDS) have to
our knowledge not been studied previously.
Objectives: To study the relationship between trauma and plasma levels
of TRX as well as the possible correlation between post-traumatic plasmaTRX and secondary outcomes such as severe sepsis and ARDS.
Methods: ICU-admitted trauma patients with an expected stay of >3 days
(n = 84) were included. Median ISS was 29. Plasma-TRX was analyzed on
day 1 and 3. Clinical, physiological and outcome data were retrieved from
the trauma and ICU research registries. In addition, we analyzed plasmaTRX in 10 healthy subjects.
Results: A three-fold increase in day 1 plasma-TRX was seen in trauma
patients when compared to healthy volunteers (median, IQR 63.9 ng/ml,
39.3-114.6 vs. 22.6 ng/ml, 16.1-25.8 p = 0.0001). High ISS (>25) was
associated with high plasma-TRX (median, IQR 72.1 ng/ml, 45.2-129.3 vs.
47.9 ng/ml, 35.0-81.2 p = 0.049).
TRX decreased significantly between day 1 and 3 (median, IQR 63.9 ng/ml,
39.3-114.6 vs. 38.6 ng/ml, 32.4-57.1 p < 0.0001).

Figure 1(abstract A34) Bar graph 1st TRX vs ctrl.

Figure 2(abstract A34) Bar graph sev sepsis.

There was no significant difference between survivors and non-survivors
in plasma-TRX.
Day 1 plasma-TRX levels were significantly increased in patients who later
developed severe sepsis compared to those who did not (median, IQR
72.9 ng/ml, 44.8-137.3 vs. 49.8 ng/ml, 39.0-78.3 p = 0.014), no such
difference was noted for post-injury ARDS.
Conclusions: TRX levels rise after trauma. Increased plasma-TRX levels are
associated with post-injury sepsis. The potential usefulness of TRX as a
biomarker in trauma patients needs further evaluation in larger studies.
Grant Acknowledgment: ALF-funding through Stockholm County
Council and Karolinska Institutet.
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Introduction: Traumatic injury is associated with immunosuppression
and an increased risk of developing nosocomial infections. However, the
immune regulatory mechanisms involved remain unclear.
Objectives: 1) To describe genome-wide alterations in micro RNA
(miRNA) expression following severe trauma.
2) To explore the potential role of miRNAs in mediating the posttraumatic immunosuppressive phenotype and their potential role in
enhancing the risk of nosocomial infections.
Methods: Patients requiring ICU care following traumatic injury were
recruited. Whole blood was collected within 2 hours of injury and
24 hours later. Total RNA (containing miRNAs) was isolated utilising PAX
Gene and RNA extraction kits (Qiagen). miRNA-sequencing was
performed with the Illumina HiSeq2500, and sequences were aligned to
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the human GRCh37 reference genome. Data analysis was carried out
using the DESEQ2 package in R, and miRNAs were considered
significantly altered with an adjusted p value of < 0.05. Functional
enrichment analysis was performed using Ingenuity Pathway Analysis
(IPA) on all miRNAs reaching an adjusted p value of < 0.1. mRNA targets
of interest were identified using miRBase and TargetScan (http://www.
mirbase.org, http://www.targetscan.org).
Results: 49 patients were recruited and 25 patients developed
nosocomial infections. Expression of 139 miRNAs was significantly altered
between 2 hours and 24 hours following injury, with miR-146b, a key
inhibitor of pro-inflammatory pathways [1], upregulated to the greatest
degree. Figure 1 presents miRNAs that differ between those patients who
developed nosocomial infections and those who did not. miR-144-5p was
significantly different between the two groups at both time points. A
large percentage of mRNA targets for miR-144 are involved the Cellmediated Immune Response (Figure 2), including the B-cell receptor
complex, p38MAPK, GATA3, IgG, BCL6 and the T-cell receptor. In addition,
we have previously shown that the miR-374 family of miRNAs is linked to
increased IL-10 expression in trauma patients [2]. IPA highlights Cancer,
Haematological Disease, Immunological and Inflammatory Disease and
Organismal Injury and Abnormalities as important pathways altered
between infected and non-infected patients.
Conclusions: These data provide a miRNA signature of severely injured
trauma patients who develop hospital acquired infection compared to those
who do not, and identify the miR-144 and miR-374b families as being of
particular interest for future studies of trauma-induced immune dysfunction.

Figure 2(abstract A35) miR-144 mRNA targets create networks
linked to the cell-mediated immune response. Genes linked to the
immune response are highlighted in yellow.
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Introduction: Relatives of patients with severe sepsis have high risk of
adverse psychological outcomes. Better knowledge about risk factors is
needed.
Objectives: To predict psychological outcomes in relatives of patients at
90 days after death or discharge.
Methods: Prospective study on 4 ICUs in one German University hospital
(04/2014 - 01/2015). The main relative of consecutive patients with severe
sepsis were interviewed by phone at 90 days after patient discharge or
death. Posttraumatic stress symptoms (PTSS) were assessed by the Impact
of Event Scale (IES), symptoms of anxiety and depression by the Hospital
Anxiety and Depression Scale (HADS). Predictors were chosen based on
literature, including demographic data, satisfaction with ICU care and
information and experience of end-of-life care in the ICU. All patients’
health status before severe sepsis and survivors’ health status at 90 days
were assessed by the relative using the EQ-5D questionnaire. A new item
was introduced: feeling overstrained by the ICU experience with rating on
a scale from 1 to 10. Linear regression analyses were used to identify
predictors in the full sample and among relatives of deceased and
surviving patients.
Results: 143 relatives (64% response rate) participated. Fifty (35%)
patients died in the ICU, 78 (55%) were alive at the time of the interview.
Among relatives, median [IQR] age was 54 [47,63], 73% were female, 43%
were spouses and 39% were children of the patient, 78% were legal
proxies. After 90 days, 66 relatives (47%) experienced symptoms of PTSS;
55 (39%) and 41 (29%) suffered from symptoms of anxiety and
depression, respectively. IES, HADS anxiety or depression scores did not
differ between relatives of deceased and surviving patients. By
multivariate analyses no item on satisfaction with the ICU experience or
the experience of end-of-life care reached significance. Female gender
and lower education of relatives were risk factors for some psychological
symptoms in the full sample and among relatives of deceased patients.
Tracheostomy was a predictor of IES in the full sample (p=.004),
treatment on a surgical ICU was a predictor of IES among relatives of
deceased patients (p=.004). The degree of feeling overstrained by the ICU
experience was a predictor of IES, HADS anxiety and depression in the
full sample as well as in the subsamples of relatives of deceased and
surviving patients (p≤.021). The difference in EQ-5D health status
predicted IES and HADS depression among surviving patients (p≤.049).
Conclusions: Feeling overstrained during the ICU stay might be the
strongest predictor of relatives’ psychological symptoms after three
months. Tracheostomy in the ICU might be a predictor for PTSS. Both
should be investigated in prospective longitudinal or interventional
studies to better assess and prevent relatives’ psychological burden after
their ICU experience.
Grant Acknowledgment: German Ministry of Education and Research,
grant no. 01 E0 1002.

Introduction: In Germany, advance directives (AD) are written documents
explaining what medical treatment the individual would prefer in the
future, should that individual lack mental capacity. AD are legally binding.
When a patient has lost mental capacity, the treating physician judges
whether the AD is applicable or not. The AD is applicable if the patient’s
present condition matches the clinical scenario the patient specified in
writing (in the following termed “applicability statement”). Common
applicability statements are “in the event of a terminal illness” or “if I have
irreversible organ failure”. It is unknown how ICU physicians judge the
applicability of a given ADs.
Objectives: To compare the judgment of attending, i.e. experienced
intensivists and the judgment of residents in critical care training.
Methods: Prospective observational patient-based study in 4 multidisciplinary ICUs of a German university hospital. Patients were included if
stayed >48 hours, were mentally incompetent and had a written AD. The
structured interviews took place on the day of patient inclusion. Treating
physicians were provided with verbatim copies of the relevant statements and
asked whether these matched the medical situation. The study was IRB
approved.
Results: Fifty ICU patients with ADs were included; 33 (66%) patients were
mechanically ventilated. 78% of AD contained pre-printed applicability
statements. 84% of ADs contained 3 or more applicability statements. All
ADs, had they been applicable, refused life-supporting measures. 39 ICU
physicians participated (14 consultants and 25 residents). Consultants had
more experience with AD than residents (p = 0.003). Attendings judged
overall 43 AD, residents judged 46 AD. A direct comparison of the
judgment of both groups was possible in 39 cases. Physicians judged that
17 of 39 AD were applicable at the time of the interview, but attendings’
and residents’ judgment agreed in only 6 cases. Cohens Kappa regarding
the agreement of judgments was 0.13 [95% confidence intervall -0.09,
0.35], i.e. there was no significant agreement between the groups. AD
contained overall 153 single applicability statements, of which 25 were
judged as applicable, i.e. that the current clinical condition matched the
patient’s written statement. But only 5 statements were judged applicable
by both groups (Cohens Kappa 0.17 [0.03, 0.31]), indicating no significant
agreement.
Conclusions: Experienced and inexperienced intensivists vary considerably
in their interpretation of an AD in the ICU. Given that the number of
patients with an AD is growing, residency training should include structured
education on how to interpret an AD and respect the patient’s preference
even in the challenging setting of an ICU.
Grant Acknowledgment: The study was partly 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: Previous studies reported that patients in end-of-life (EOL)
care may still receive aggressive treatment in the Intensive Care Unit
(ICU). [1] Despite the fact that less than 10% of Americans report that
they would be willing to die in the hospital, up to 45% may ultimately do
so. A significant fraction will perish in a critical care setting, which may
represent a deviation from previous patients’ values. Therefore, it appears
to be crucial to understand the circumstances surrounding the death of
patients in end-of-life care, specifically which factors might be associated
with decision to transfer or to maintain patients in EOL care in the ICU.
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Table 1(abstract A38)
Characteristics

Death at ICU (n = 76) Death out of ICU (n = 367) p value

Age,y, median (SD)

62.17 (20.34)

66.27 (16.63)

0.102

Male sex, n (%)

41 (55.3)

205 (55.9)

0.858

Cancer diagnosis, n (%)

53 (69.7)

298 (81.2)

0.037

Conflicts, n (%)

27 (35.5)

74 (20.1)

0.006

Time from referral to PCT until death < 3 days, n (%)

21 (27.6)

90 (24.5)

0.671

Time from hospital admission until referral to PCT >14 days, n (%)

33 (43.4)

119 (32.4)

0.088

Receiving advanced support of life (mechanical ventilation or vasoactive
drugs), n (%)

32 (42.1)

13 (3.5)

< 0.001

Patients were in ICU when referral to PCT, n (%)

53 (69.7)

14 (3.8)

< 0.001

With written directives of end-of-life care *, n (%)

53 (73.6)

311 (87.1)

Objectives: To characterize factors associated with death in the ICU in
patients accompanied by a palliative care team (PCT) in a tertiary private
hospital in Brazil.
Methods: Retrospective analysis of prospectively collected data based on
a standardized questionnaire of PCT. All 628 questionnaires from June
2008 to December 2013 were included. Two groups were compared:
patients that eventually died in the ICU versus patients that died outside
the ICU.
Results: Out of 443 (70,5%) patients who died; 76 (12.1%) died in ICU
and 367 (58.4%) outside the ICU setting. A comparison between groups is
shown in Table 1.
Non-cancer patients died more frequently in the ICU (p = 0.03). We
observed the presence of conflicts among patients who died in ICU:
conflicts between family members (family-family conflicts) and between
family and the attending physician (family-physician conflicts) were
equally common, but there were a significant number of conflicts
originating between family and nurse staff (Figure 1).
Explicit directives of EOL care were more commonly explicitly written in
non-ICU patients (26.4% versus 12.3%, p < 0.006). As expected, we also
observed that a remarkable percentage of ICU patients received
advanced life support until death (42%). There were no association
between death in the ICU and age, late PCT consultation (less than
3 days before death) and prolonged hospitalization (hospital length of
stay> 14 days at the of the PCT consultation).
Conclusions: Circumstances associated with death in the ICU of patients
assisted by PCT included a non-cancer diagnosis, conflicts as reason to
referral, being in the ICU or receiving life support at the time of the
initiation of PCT consultation, and the lack of written advanced directives
of EOL care. Further studies are needed to evaluate whether modifying
these circumstances may be related to a different EOL care.
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Introduction: Communication skills with patients and family are getting
more and more important in intensive care units (ICUs), especially for endof-life conditions. Hybrid simulation (combined high-fidelity simulators and
standardized patients) training was put more and more emphases for
communication skills in end-of-life care.
Objectives: This randomized controlled study conducted in National
Taiwan University Hospital (NTUH) were to explore learning effectiveness
of simulation exposure and debriefing.
Methods: In NTUH, all first-year internal medicine residents were all
invited to attend the hybrid simulation training in end-of-life care before
they started their clinical rotation in ICUs and randomized into two groups.
There were two scenarios simulating end-of-life cases in ICUs for each
trainee. For each scenario, trainees were exposed to a 20-minute highfidelity simulator-based simulation of end-of-life cases, followed by
encountering a 10-minute communication with patients’ family who are
played by trained actors. For experimental group, they received
audiovisual assisted debriefing about communication skills for end-of-life
care. For controlled group, they received only discussion about the
performance during manikin-based high-fidelity simulation. Standardized
communication skills assessment form was applied to evaluate each
trainee during second encounter by family who were played by trained
actors.
Results: During 2011-2014, there were totally 93 residents completing
the courses and included for study. Among them, 47 were experimental
group, and 46 were controlled group. “Global rating” of communication
skills were higher in experimental group (4.09 vs. 3.70, p < 0.05).
Trainees of experimental group also got higher scores in aspect of
“appropriate listening skills with minimal interruption to family” (4.09 vs.
3.78. p < 0.05).
Conclusions: Hybrid simulation followed by debriefing is more effective
than hybrid simulation alone in communication skills training for end-oflife care.
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Introduction: The French Intensive Care Society issued guidelines to
promote quality of life in ICU (2009). Though, caregivers’ burnout remains
a concern.
Objectives: We studied the relationship between guidelines implementation
and caregivers’ burnout.
Methods: The “Comite de Protection des Personnes Sud-Est Mediterranee
V” did not consider this research as interventional.
Implementation of the guidelines concerning four areas: (i) unit
organization; (ii) patient management; (iii) support for families;
(iv) support for caregivers have been studied in the RIRE intensive care
network.
Meanwhile, we collected anonymously the caregivers’ burnout scores
using the “Maslach Burnout Inventory”.
The relationship between guidelines application and caregivers’ burnout
have been adressed. Results are median [Interquartile range].
Results: Seven units (3 academics, 1 medical, 2 surgical and 1 geriatric),
representing 64 intensive care beds, were included. 307 caregivers (including
243 women and 64 men, 143 nurses, 95 auxiliaries nurses, 28 physicians,
16 fellows, 7 service agents, 7 medical secretaries, 6 nurses managers,
3 physiotherapists, and 2 psychologists) were evaluated on their burnout.
Median Implementation of the guidelines was 58% [54; 67]. The median
implementation rate was 57% [40, 63] for the unit organization, 58% [52, 64]
for patient management, 58% [56, 74] for the support for families burden
and 58% [54, 64] to support for caregivers. Caregivers reported low to
intermediate Malasch score: burnout 12 [7; 19] (low risk), personal
achievement 37 [31; 42] (intermediate risk) and depersonalization 5 [2; 10]
(low-to-intermediate risk).”.
There is a significant association between the guidelines implementation
for the support for caregivers and the decrease of burnout score (p <
0.05) and personal accomplishment (p < 0.05). There is a significant
association between guidelines implementation for the patient
management and decreased depersonalization (p < 0.05).
Conclusions: Five years after their publication, guidelines on quality of
life in the ICU are imperfectly applied. However, they are associated with
a decrease in burnout among caregivers, consistent with the literature.
Though causality can not be clearly established because of the
methodology, this study suggests multimodal interventions may be
efficient to improve caregivers satisfaction.
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Introduction: Acid-suppressing drugs are routinely prescribed to
mechanically ventilated patients for prophylaxis against stress ulceration,
but there is a lack of recent data to support this strategy.
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Objectives: To evaluate the effect of routine pantoprazole administration
on rates of clinically significant gastrointestinal (GI) bleeding and
Clostridium difficile infection in mechanically ventilated patients suitable
for enteral nutrition.
Methods: This prospective randomised double-blind study was
performed over a 12-month period. All critically ill patients who were
anticipated to be ventilated for greater than 24 hours and enterally fed
within 48 hours were eligible. Patients receiving acid-suppressing
medication prior to admission and those admitted with GI bleeding were
excluded. Patients were assigned to receive IV pantoprazole or placebo
daily until no longer mechanically ventilated, or for a maximum of
14 days. Data were collected for overt GI bleeding (haematemesis, bloodstained gastric aspirate, melaena or haematochezia), clinically significant
bleeding (overt bleeding accompanied by a reduction in mean arterial
pressure >20mmHg in the absence of another cause, or reduction in
haemoglobin >20g/L, or need for endoscopy/surgical intervention) and
C. difficile infection. Patients were tested for C. difficile if they had
diarrhoea (defined as ≥3 bowel movements in 24 hours) or a
temperature of ≥38.6°C and white cell count ≥20 x 10 9 /mL. Data are
mean ± SD or median (IQR) and compared using chi-squared tests or
Mann-Whitney U tests as appropriate.
Results: Two hundred and nine patients were assigned to either
pantoprazole (n = 104) or placebo (n = 105) in a randomised doubleblind fashion, with 1623 ventilation days and 2301 ICU treatment days
observed. The pantoprazole and placebo groups were similar in terms of
age (52 ± 18 vs. 51 ± 18 years) and APACHE II scores (19.6 ± 6.4 vs. 18.8
± 7.2). There were no episodes of clinically significant bleeding in either
group. Three patients (2.9%) assigned pantoprazole and five patients
(4.7%) receiving placebo had an episode of overt bleeding (p = 0.48).
Thirty patients assigned to pantoprazole and forty assigned to placebo
were tested for C. difficile with only one patient (receiving pantoprazole)
diagnosed with C. difficile infection.
Conclusions: Clinically significant GI bleeding appears to occur rarely in
mechanically ventilated patients who are expected to receive enteral
nutrition. Accordingly, the capacity for such patients to benefit from
prophylactic administration of an acid-suppressive drug appears limited.
Further study to evaluate the generalisability of these data is required.
Grant Acknowledgment: This project was funded by a Royal Adelaide
Hospital Research Foundation project grant.
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Introduction: Plasma albumin concentration is a negative acute phase
reactant, decreasing in critical illness, with acute inflammation, and in
connection with major surgical procedures where inflammation is a likely
contributor. How this depletion of plasma albumin relates to albumin
synthesis rate is poorly investigated.
Objectives: To study albumin synthesis rate in relation to acute
inflammation in humans.
Methods: Healthy volunteers in the postabsorptive state (n = 10),
patients with acute inflammatory abdominal disease and plasma Creactive protein over 100 mg/L (n = 10), and patients scheduled for
elective pancreatic resection at the beginning of surgical procedure (n =
10) were studied. The albumin synthesis rate was measured by the
flooding dose technique comprising the incorporation of deuteriumlabeled phenylalanine in de novo synthesized albumin determined by a
gas chromatography mass spectrometer [1]. Total albumin pool was
determined by measuring plasma volume using 125I-albumin and plasma
albumin concentrations. The 3 groups were compared by means of oneway analysis of variance.
Results: Absolute synthesis rate of albumin was 118 ± 16, 180 ± 57 and
96 ± 25 mg/kg/day, in the control, the acute inflammatory, and
pancreatic surgical groups, respectively (p < 0.001). Plasma albumin
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concentrations at the start of measurements was 39.8 ± 3.4, 25.7 ± 5.5
and 27.9 ± 5.2 g/L (p < 0.001). This corresponded to fractional synthesis
rate of albumin of 7.4 ± 1.1, 17.1 ± 3.8 and 8.5 ± 1.4 % per day of the
intravascular albumin pool, respectively (p < 0.001).
Conclusions: A more than 50% elevation of de novo albumin absolute
synthesis rate was seen in patients with acute abdominal inflammation
compared to volunteers and patients scheduled for pancreatic surgery.
The synthesis rate for albumin did not differ between the volunteers and
patients scheduled for surgery, despite the lower plasma albumin
concentrations in the latter group. This might relate to their underlying
pathology associated with a chronic inflammation.
Grant Acknowledgment: Swedish Medical Research Council, and the
Country Council of Stockholm.
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Introduction: Mitochondrial respiration in vitro is inhibited in severe
illness. The mitochondria are one of the major targets for NO.
Objectives: We examined the first 24-hours differences of ATP, NO2¯ and
NO 3 ¯ in patients with severe sepsis (SS) or trauma-related systemic
inflammatory response syndrome (SIRS) compared to healthy-controls (H)
and examined their relations to intracellular heat shock proteins (HSP)-72
and -90a, metabolism and outcome.
Methods: Seventy-eight adults (SS/22; non-infectious SIRS /23; healthy
(H)/33) were included in our study. Energy expenditure (EE) of patients
was measured with the Gas Module E-COVX. Patients were classified as
hypermetabolic, normometabolic, and hypometabolic when the EE were
>110%, 90-110% and, < 90% of the predicted basal metabolic rate,
respectively. HSPs expressions in monocytes (m) or neutrophils (n) and
the levels of amino acids in plasma were determined using flow
cytometry and HPLC, respectively. ATP concentrations were measured by
the luciferase luminescent assay. NO 2 ¯ and NO 3 ¯ determination was
performed using the Sievers Nitric Oxide Analyzer.
Results: SS and SIRS patients predominantly manifested hypometabolic
(SS 41%, SIRS 65%) or hypermetabolic (SS 41%, SIRS 17.4%) rather than
normometabolic pattern (SS 18.2% vs. 17.4%). The hypometabolic pattern
was associated with increased mortality (p < 0.01); accompanied by
decreased concentrations of arginine, citruline, glutamine (p < 0.04) and

Figure 1(abstract A44)
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mHSP72 and nHSP72 expression (p < 0.03). Patients with SS had lower
ATP (184 ± 133 vs. 895 ± 863nM), and NO2¯ (211 ± 56 vs. 280 ± 53nM,
p < 0.03) and SIRS patients lower NO3¯ (p < 0.005) and NO2¯ (p < 0.02)
compared to controls. Comparison between SS and SIRS showed, that SS
had repressed mHSP72 (p < 0.002) and nHSP72 expression (p < 0.01),
decreased SID (p < 0.03) and increased NO3¯ levels (p < 0.01). ATP was
correlated with glutamine (p < 0.05), NO2¯ with citruline (p < 0.03) and
glucine (p < 0.05), and NO3¯ with the metabolic pattern (p < 0.05), CRP
(p < 0.02), SAPS3 (p < 0.02) and inversely with pH (p < 0.002).
Conclusions: Early ons et hypometabolism and bioenergitic failure
characterize critical illness and are related to intracellular HSP72
repression, severity of illness and outcome. The patterns of NO
metabolites in plasma suggest that the changes in ATP and HSP72 are
linked to NO metabolism.
Grant Acknowledgment: This research has been co-financed by the
European Union (European Social Fund (ESF)) and Greek national funds
through the Operational Program “Education and Lifelong Learning” of the
National Strategic Reference Framework (NSRF)-Research Funding Program:
THALES.
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Critically ill patients with ICU-acquired weakness show reduced density
of myosin in electron microscope early after onset of critical illness
T Rathke*, T Wollersheim, M Krebs, M Schülke, S Weber-Carstens
Charité Universitätsmedizin Berlin, Campus Virchow & Campus Mitte, Berlin,
Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A44
Introduction: Recently we showed increased expression of atrophy genes
MuRF-1 and Atrogin-1 during early course of critical illness resulting in
MyHC loss and finally the clinical presentation of ICU-acquired weakness.
Appropriate studies of systematic electron microscope investigations from
this early time in critical illness do not exist yet.
Objectives: To investigate muscle ultrastructure with electron microscopy
within the time course of critical illness.
Methods: Controlled, prospective, monocentric observational study. We
included 30 mechanically ventilated, critically ill patients (SOFA score ≥ 8
at 3 within 5 days after ICU admission). Two open muscle biopsies (M.
vastus lateralis) were obtained at median day 5 and 16. Electron
microscope studies were performed and counting of myosin filaments in
cross section was done using Image J Software. Reference values were
taken from Riley et al.. Muscle strength was assessed using Medical
Research Council (MRC)-Scale when patients were alert later in ICU
course. Non-parametric tests were performed. Ethic vote (Charité EA2/
061/06).
Results: We see a significant reduction of myosin filament to almost half
the normal density already in the first biopsy: n/μm2(mean/SD): 577/193
vs.1054/71. There is no significant ongoing decrease of myosin filament later
according to second biopsy - n/μm 2 (mean/SD):416/172. We found a
significant correlation of myosin filament density and MRC-Scale for the first
biopsy, yet not for the second biopsy.
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Conclusions: Electron microscopy reveals a serious reduction of myosin
filament density very rapidly after onset of critical illness. However, during
course of critical illness the further reduction of myosin filament density is
of minor degree. The early myosin filament loss determines development
of ICU-acquired weakness later during ICU stay, when patients emerge
from sedation.
Grant Acknowledgment: Funded by DFG, KFO 192, WE 4386/1-2.
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Introduction: A switch from carbohydrate to fat as a fuel source is a
hallmark of systemic inflammation. This adaptive reaction allows animals
to survive under restricted food supply conditions. However, a prolonged
and excessive stimulation of lipid metabolism may be detrimental.
Objectives: Using our well-characterized 72h fluid-resuscitated rat model
of faecal peritonitis (1), where accurate prognostication can be made as
early as 6h, we investigated differences in fat metabolism between
predicted survivors (S) and non-survivors (NS).
Methods: Awake, instrumented yet fully mobile male Wistar rats (325 ±
15g) received an i.p. injection of 4μl/g faecal slurry. Fluid resuscitation
(50:50 mix of 5% glucose/Hartmann´s; 10ml/kg/h) was commenced at 2h.
At 6h, an echo-measured heart rate cut-off of 460 bpm was used to
classify animals into predicted S or NS. Control animals were treated
identically except for slurry injection. Blood samples were taken for
measurement of hormones and metabolites at 6 and 24h. Results were
analysed using two-way ANOVA and post-hoc testing, and considered
statistically significant when p < 0.05.
Results: At 6h after sepsis initiation, concentrations of the lipolytic
agents, adrenaline and brain natriuretic peptide, were significantly higher
in NS (Table 1). The rise in plasma free fatty acids (FFA) was similar in
both S and NS. Plasma glucagon and the glucagon:insulin ratio were
higher while triglyceride and cholesterol concentrations were significantly
lower in NS; this is perhaps explained by glucagon-induced repression of
hepatic fatty acid and cholesterol synthesis (2). NS had higher plasma
concentrations of ketone bodies and acetylcarnitine, suggesting different
utilization of acetylCoA groups between S and NS. The plasma
acetoacetate/3-hydroxybutyrate ratio was similar in S and NS at 6h but
increased at 24h in S and decreased in NS, reflecting alterations in redox
potential and the hepatic NAD+:NADH ratio (3).
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Conclusions: Predicted non-survivor rats demonstrated a greater stress
response to sepsis accompanied by greater alterations in fat metabolism.
The consequences of these changes in energy metabolism on the
development of organ failure merit further investigation, as this may lead
to novel directed therapeutics.
Grant Acknowledgment: ESICM Basic Science Award, Intensive Care
Foundation (UK), NIHR.
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FROM TRANSLATIONAL TO CLINICAL
DATA
A46
Sepsis endotypes defined by cytokine trajectory analysis
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G Clermont2,3,4, the ProCESS Investigators, University of Pittsburgh
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Introduction: Several studies have linked cytokine levels to severity of
sepsis and outcome, but the relative timing of biomarker levels, the
septic process and outcomes is often unclear.
Objectives: To determine whether there exists endotypes of sepsis
defined by biomarker trajectories, and whether types of trajectories are
associated with 60-day mortality.
Methods: The Protocol-based Care in Early Septic Shock (ProCESS) trial
prospectively enrolled 1341 patients with sepsis having a 19.3% 60-day
mortality (Yealy et al., 2014). Biomarker levels were obtained soon after
enrollment (t = 0) and at 6, 24 and 72 hours in a convenience cohort of
638 patients having 17.1% mortality. We used trajectory analysis to
cluster IL-6, IL-10, and joined IL-6 and IL-10 trajectories in the 638
patients having at least one measurement of IL-6 or IL-10, in patients
with markers rising between 0 and 6 hours (presumably earlier in the
course of sepsis), and in patients with monotonically decreasing
biomarker levels (presumably later in the course of sepsis). Trajectories
were described as increasing from t = 0 to 6 hours, decreasing or flat.
60-day mortality was compared between clusters to determine the
association between cytokine trajectory and mortality.
Results: 600 patients had measurements at 0 and 6 hours, 570 had at
least 3 measurements, but only 170 patients had measurements at all
time-points. There was no association between stated times of first
symptoms (average 4.0 days), times between emergency department
arrival and enrolment (average 3.1 hours) and whether trajectories were
increasing or decreasing at the first two time points. Comparing
trajectory types of the first two time points (t = 0 and 6), patients with

Table 1(abstract A45)
Control

Survival

Predicted Non-Survival

Adrenaline

8.56 ± 0.42

9.44 ± 0.23

10.3 ± 0.18

B-natriuretic peptide

118 ± 22

196 ± 35

1318 ± 320a

Glucagon

53 ± 5

62 ± 4

75 ± 5 a

Insulin

0.54 ± 0.25

0.86 ± 0.22

0.87 ± 0.13

Triglycerides

1.22 ± 0.08

1.12 ± 0.04

0.75 ± 0.08 a, b

FFA mg/dL

167 ± 27

514 ± 109

456 ± 122 a

Acetoacetate (AA) μmol/L

91 ± 9

78 ± 57

207 ± 122

3-hydroxybutyrate (3HB)μmol/L

97 ± 8

259 ± 49

355 ± 99 a

Acetylcarnitine μM

9.73 ± 0.40

10.02 ± 0.88

16.75 ± 3.25 a,b
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Table 1(abstract A46)
IL-6 increasing 191 (23.6%)

IL-6 decreasing 359 (13.9%)

IL-6 flat 50 (6.0%)

IL-10 increasing 147 (29.3%)

78 (30.8%)

68 (27.9%)

1 (0%)

IL-10 decreasing 297 (15.5%)

62 (25.8%)

222 (12.6%)

13 (15.6%)

IL-10 flat 155 (5.8%)

51 (9.8%)

69 (4.3%)

35 (2.9%)

[T = 0 to 6 hours trends: N of patients (mortality%)]

rising profiles of both IL-6 and IL-10 had the highest mortality (30.8%,
Table), followed by patients with either rising IL-10 (25.8%) or rising IL-6
(27.9%). In trajectory analysis of all four time-points, the cluster of
patients with elevated levels of both cytokines and blunted decreases
had the highest mortality (>50%). Patients with high cytokine level at
enrollment but rapidly decreasing levels of IL-6 had a favorable outcome.
Flat and persistently low trajectories were associated with the lowest
mortality. There exists a significant cohort of patients with a minimal
cytokine response that died, and a smaller cohort of patients with
vigorous and sustained response, that survived.
Conclusions: In this exploratory analysis, patients with rising levels of
cytokines, or persistently elevated levels of cytokines at t≤6 hours are at
high risk of mortality. Endotypes of patients with unexpected outcomes,
non-survivors with blunted cytokine response, or survivors with exuberant
response, deserve more detailed study.
Grant Acknowledgment: NIH R01-GM105728.
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The effect of early goal-directed therapy on outcome in adult severe
sepsis and septic shock patients: a meta-analysis of randomised clinical
trials
J Xu*, Y Yang, H Qiu
Southeast University, Zhongda Hospital, Nanjing, China
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A47
Background: The controversial question of whether early goal-directed
therapy (EGDT) improves outcome of severe sepsis and septic shock is
very relevant and topical. Our goal was to examine whether EGDT
improved outcome when employed in the resuscitation of adult sepsis
patients compared with control care by meta-analysis.
Methods: We searched for and gathered data from MEDLINE, Elsevier,
Cochrane Central Register of Controlled Trials and Web of Science
databases. Studies were eligible if they compared the effects of EGDT
versus control care on mortality in adult patients with severe sepsis and
septic shock. Two reviewers extracted data independently. Data including
mortality, sample size of the patients with severe sepsis and septic shock,
and resuscitation endpoints were extracted. Data were analyzed by the
methods recommended by the Cochrane Collaboration Review Manager
4.2 software.
Results: Eight studies compared EGDT with control care, and 3959 severe
sepsis and septic shock patients were included. A trend towards reduced allcause mortality was observed in EGDT group compared with control care
(RR 0.86; 95% CI, 0.73 to 1.02; p = 0.08). For patients with a higher severity of
disease (acute physiology and chronic health evaluation II score ≥ 20), EGDT
reduced mortality significantly (RR 0.87; 95% CI, 0.77 to 0.99; p = 0.03) when
compared with control care. Moreover, EGDT significantly reduced ICU
mortality in severe sepsis and septic shock patients (RR 0.72; 95% CI, 0.61 to
0.85; p = 0.0002). Predefined subgroup analysis according to protocol with
versus without ScvO2 suggested that mortality benefit appears with ScvO2
monitoring (RR 0.78; 95% CI, 0.66 to 0.91; p = 0.002) when compared with
protocol including identical remaining intervention goals.
Conclusions: EGDT reduced mortality in septic shock patients with a
higher severity of disease when comparing to control care. Furthermore,
when compared with resuscitation protocols without ScvO2 monitoring,
EGDT goals called for CVP, MAP and ScvO2 showed a significant mortality
benefit.

A48
Determinants and prognostic value of sepsis-associated
encephalopathy: insights from the prospective multicentre outcomerea
registry
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M Darmon5, E Mariotte4, L Argaud6, F Barbier7, D Goldgran-Toledano8,
G Marcotte6, D Anne-Sophie9, S Jamali10, V Laurent11, S Ruckly1, JF Timsit1,
OUTCOMEREA
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A48
Introduction: Severe sepsis and septic shock are frequently complicated
by an encephalopathy ranging from confusion to coma (sepsis-associated
encephalopathy, SAE).
Objectives: To characterize risk factors and the prognostic contribution
of SAE in adult patients.
Methods: We conducted a retrospective analysis of all patients with
severe sepsis or septic shock included in the French prospective
multicenter (n = 12 ICUs) OUTCOMEREA database between 1997 and
2014. We excluded patients with acute brain injury as a cause of ICU
admission. SAE was defined by a Glasgow coma scale < 15 at ICU
admission. Independent factors associated with SAE were identified using
multivariate logistic regression analysis. Data are presented in median
(IQR) or number (%).
Results: Among the 18713 patients of the cohort, 3486 patients with
severe sepsis or septic shock at admission were identified. Among them,
137 patients with primary acute brain injury were excluded. Data from
3349 patients (age 66 (54-77) years, male sex 61%, medical admission
71%) were analyzed. Overall, 1586 (47%) patients had evidence of SAE on
ICU admission. SAE was more frequently observed in patients with
bloodstream infections (88% vs. 79%, p < 0.01) and in patients with
pneumonia (45% vs 33% p < 0,01). Compared to patients without SAE,
patients with SAE had higher SOFA scores (10 (7-12) versus 7 (4-9) p <
0.01), a higher length of stay in the ICU (8 (3-17) days vs. 6 (3-14) days
p < 0.01), a higher ICU mortality (40% vs. 18%, p < 0.01) and a higher
hospital mortality (52% vs. 29%, p < 0.01).

Table 1(abstract A48) Factors associated with SAE,
multivariate analysis
Variable

OR

95%CI inf

95% CI sup

p

Hypercapnia

1.375

1.139

1.660

0.0009

Fluoroquinolone

3.328

1.386

7.989

0.0071

Benzodiazepines

1.546

1.168

2.046

0.0023

Steroids

1.378

1.148

1.654

0.0006

Hypernatremia

2.220

1.540

3.201

<.0001

Sedative drugs

1.947

1.510

2.510

<.0001
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In multivariable logistic regression analysis, after adjustment for type of
admission, immune status, history of psychiatric disorder, chronic alcohol
consumption, and SAPS II score, the following parameters, identified on
the day of ICU admission, remained independently associated with SAE.
Conclusions: SAE is observed in about half of adult patients with sepsis
at admission to the ICU and is associated with poor outcome. Our
analysis identified potentially modifiable factors associated with SAE,
including severe metabolic disturbances and pharmacologic agents
commonly used at the early phase of sepsis management. Those factors
may represent interesting therapeutic targets to lower the prevalence,
the intensity and/or the duration of the SAE in critically ill patients.

A49
Long-term follow-up of sepsis induced immunoparalysis
M Raja1*, HDT Torrance1,2, ER Longbottom1,2, AJ Stroud1, ME Vivian1,
PS Zolfaghari1, RM Pearse1,2, CJ Hinds1,2, MJ O’Dwyer1,2
1
The Royal London Hospital, Barts Health Trust, Adult Critical Care Unit,
London, United Kingdom; 2Queen Mary University of London, William
Harvey Research Institute, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A49
Introduction: Severe sepsis induces a state of immunoparalysis [1].
Animal models have demonstrated this to be secondary to microbialinduced host epigenetic alterations, which persist and are associated with
long-term immunoparalysis [2]. Whilst human sepsis is associated with
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Figure 2(abstract A49) Demographic and clinical details of patients
requiring ICU care (severe sepsis) and those receiving ward based
care (no organ impairment).

poor long-term outcomes in conjunction with recurrent infections, [3] it is
not clear if the immunoparalysed state persists following recovery from
the initial septic insult.
Objectives: 1. To confirm the presence of circulating mediators capable
of causing immunoparalysis following bacteraemia.
2. To assess for the presence of immunosuppressive mediators following
hospital discharge with full functional recovery.
Methods: Consecutive adult patients (n = 7) with bacteraemia and an
admission diagnosis of infection were recruited. Serum was collected at 3
time points; within 48 hours of the positive blood culture, 5 days later &
12 months following hospital discharge. Peripheral blood mononuclear
cells (PBMCs) were collected from a healthy control cohort (n = 7) and
pooled. Healthy PBMCs were co-cultured with 30% septic serum for
20 hours with and without GM-CSF (200ng/ml). CD14+HLA-DR (mHLA-DR)
geometric-mean fluorescent intensity (MFI) was determined using flow
cytometry. Data were analysed with non-parametric statistics with results
presented as median & IQR .
Results: Three patients required ICU care & four were managed on the
ward. Demographic & clinical data are presented in Figure 2. mHLA-DR
levels were lower when PBMCs were co-cultured with the baseline
bacteraemic sample in comparison with control group serum (Figure 1,
P = 0.01). mHLA-DR levels following co-culture with the baseline sample
were not significantly different to the levels observed when co-cultured
with day 5 serum (Figure 1A). In comparison to the baseline sample,
when co-cultured with serum from 12 months, mHLA-DR levels were
increased (Figure 1A, P = 0.007). mHLA-DR levels at 12 months were not
different from those seen when control serum was used (Figure 1A P =
0.85). mHLA-DR levels were higher in the presence of GM-CSF when cocultured with baseline (Figure 1B, P = 0.01) and 12 month (Figure 1B, P =
0.02) samples but not with day 5 serum (Figure 1B, P = 0.17).
Conclusions: Circulating mediators present in the serum of bacteraemic
patients reduces the ability of healthy monocytes to express cell surface
HLA-DR, which is reversible in the presence of an immunostimulant.
Serum from patients following full recovery from the acute illness does
not reduce HLA-DR expression on healthy monocytes.
Grant Acknowledgment: ESICM Basic Science Award 2014.
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Introduction: Sepsis is a life-threatening condition following acute
infections. It is a global public health disaster. In Germany, epidemiological
data on incidence, mortality and costs of sepsis is scarce.
Objective: To assess the development of sepsis incidence, mortality and
costs of care in Germany.
Methods: We performed a nation-wide analysis of coded sepsis cases from
2007 to 2013 based on German Diagnosis Related Groups Statistics, Hospital
Statistics, and Causes of Death Statistics. Sepsis cases were identified by a)
clinical sepsis codes for sepsis, severe sepsis and septic shock (R65.0!, R65.1!,
R57.2, respectively, as secondary diagnosis) from the DRG Statistics and b)
microbiological sepsis codes (A02.1, A20.0, A20.7, A21.7, A22.7, A24.1, A26.7,
A28.2, A32.7, A39.2, A39.3, A39.4, A39.1,, A40.-, A41.-, A42.7, A48.3, B00.7,
A54.8, B37.7, B37.6, B49, A49.9, P36.-, O75.3, O85, R57.2 as primary diagnosis)
from the Hospital Statistics and Causes of Death Statistics. Costs were
estimated based on data issued by the German Federal (Social) Insurance
Office.
Results: Between 2007 and 2013, the incidence of sepsis increased by a
mean of 15% per year from 110,653 to 252,812 cases (figure 1), yielding
national estimates of 134 to 314 cases per 100.000 population. Mortality
was 30.5% in 2013 and decreased on average by only 0.8% per year,
resulting in over 75,000 annual deaths in 2013. Severe sepsis occurred in
55% of sepsis patients and 173 cases per 100,000 population, with a
mortality of 46.4%. Hence, sepsis ranks third among the most frequent
causes of death in Germany. Average direct costs per patient increased
from 27,105 in 2007 to 36,129 Euros in 2012. Approximated total costs
rose from 3 to 8.2 billion Euros in 2012 and can be extrapolated to 9.1
billion Euros in 2013. This is equivalent to 3% of the national health care
budget. Hospital Statistics using microbiological sepsis codes considerably
underestimate the incidence derived from clinical sepsis codes. The
official Causes of Deaths Statistics listed merely 8.225 deaths from sepsis
in 2013, thereby considerably underrepresenting the death toll from
sepsis.
Conclusions: The incidence of sepsis in Germany is higher than expected
and on the rise. Demographical change and the advances in medical care
and intensive care in particular may have contributed to this increase of
sepsis cases, as well as better awareness and reimbursement incentives may
have influenced coding practices. Mortality has not declined substantially.
Transsectoral quality measures in other countries have contributed to a
considerable decrease of mortality and similar measures are urgently
needed in Germany. Monitoring of sepsis indices should become a regular
feature of the Federal Health Monitoring and Hospital Statistics reporting.
Grant Acknowledgment: The CSCC is funded by the German Federal
Ministry of Education and Research (BMBF), Germany, FKZ: 01EO1002.
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POSTER PRESENTATIONS
CVVH MEMBRANES & COAGULATION
IN AKI
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type of hospital and ICU? preliminay results of the nefrocon study
C Gomez-Gonzalez1*, S Mas-Font2, MA Alcala-Llorente3, MA Garcia4,
M Argüeso5, M Juan6, Nefrocon Investigators
1
Hospital Infanta Luisa, Sevilla, Spain; 2Hospital General de Castellon,
Castellon, Spain; 3Fundación Jiménez Díaz, Madrid, Spain; 4Hospital de
Sagunto, Valencia, Spain; 5Hospital Clinico Universitario, Valencia, Spain;
6
Hospital General, Ciudad Real, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A51
Objetives: To evaluate the association of the type of hospital and of
Intensive Care Unit (ICU) with the incidence of CA-AKI in critically ill
patients in Spanish ICUs.
Materials and Methods: Prospective multicenter-study in 34 Spanish
ICUs covering a 4-month period (from December 15th, 2012 to March
15th, 2013). Research endorsed by the Spanish Society of Intensive,
Critical and Emergency Care Medicine (SEMICYUC). From 1035 initial
cases, exclusion criteria of uncompleted demography data and renal
depuration yielded a final total of 1012 patients.
CA-AKI is defined as an absolute increase of 0.5mg/dl or 50% relative
increase of serum creatinine 48-72 hours after contrast administration.
Statistical analysis applying Chi-square tests with a significance level of
0.05 (software R3.1.2 for OsX). Results expressed as number(%).
Results: Of the 34 participating hospitals, 2.9% were of Level I, 58.8% of
Level II and 38.2% of Level III. Polyvalent ICUs were 27(79.5%), medical
ICUs were 5(14.7%), 1(2.9%) surgical ICU and 1(2.9%) trauma ICU. In
20(58%) hospitals, preventive strategies were not available. Such
strategies were available in 10.7% of the hospitals of Level I, in 18.9% of
Level II and in 41.9% of the centers of Level III (p < 0.001).
The availability of protocols was significantly higher in surgical and trauma
(100%) ICUs than in polyvalent (26.8%) and medical (21.8%) units. There
were also significant differences in the level of the hospitals and the
performed explorations: coronary angiography was the most frequent
procedure in Level-I hospitals (78.6%) and in Level-II hospitals (56.7%), and
computed tomography (CT)/angio-CT in Level-III hospitals (53.7%), p < 0.001.
According to the type of ICU, CT/angio-CT was the most frequent procedure
in surgical (83.9%) and trauma (100%) ICUs, coronary angiography in
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medical ICUs (64.1%) and similar percentages of both explorations were
found in polyvalent ICUs (coronary angiography in 48.4% and CT in 44.3%),
p < 0.001.
However, beside such differences, the incidence of CA-AKI was
independent of these variables. The incidence was 7% in Level-I hospitals,
12.8% in Level-II hospitals and 11.6% in Level-III hospitals (p > 0.005); and
in 11.5% of medical ICUs, in 19.4% of surgical ICUs, in 12.2% of
polyvalent units and in 3.2% of trauma ICUs (p > 0.005).
Conclusions: Although hospital level and the type of ICU suppose
significant differences in the performed procedures, these variables are
not related to the incidence of CA-AKI. The availability of preventive
protocols was not related either to the development of CA-AKI.

A52
Preventive measures for development of contrast associated acute
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FJ Gonzalez de Molina4, R Catalán-Ibars5, S Aldunate-Calvo6
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Intensive Care Unit, Barcelona, Spain; 6Complejo Hospitalario de Navarra,
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A52
Objectives: The aim of this study is to analyze the effect of preventive
measures for development of contrast associated acute kidney injury (CAAKI), controlling the maximum number of factors confounders using
propensity score methodology.
Methods: We performed a prospective multi-center study, in 34
Spanish ICU, covering the period from 15 December 2012 to 15 March
2013. During this study period, we included 1035 patients, all of them
undergoing a radiographic examination or a coronary angiography
with administration of parenteral iodinated contrast media. We
excluded patients with incomplete data or renal replacement therapy
at the time of the study, being finally 1012 patientes. We defined CAAKI as an increase of serum creatinine ≥, 0,5 mg/dl, or ≥ 50 % from
baseline, assessed 48-72 hours after the procedure. We calculate a
propensity score through regression and subsequent pairing 1:1 by
quintiles clustering. The final analysis was performed using logistic
regression, including the propensity score and factors that could not
be balanced.
Results: Preventive measures were applied in 29,4% of patients: 53,8 %
surgical patients, 30,1% medical patients, and 18,6 % coronary patients,
p < 0,001. The most common choice was volume loading (22,6%),
especially in younger patients (60.02-0.94 vs 63.02-0.55, p < 0.05), more
severely ill patients (APACHE 14,3-0,45 vs 11.9-0.28, p < 0.001), and
patients with worse baseline creatinine (1.08-0.35 vs 0.94-0.01, p <
0.001) and at time of contrast administration (1.24-0.46 vs 1.01-0.02, p <
0.001). Also we applied more preventive measures in patients with
chronic kidney disease stage ≥ 2. The incidence of CA-AKI was higher in
patients who received preventive measures, OR 1.73, (95% CI 1.17-2.56)
and an absolute difference of 6,2% (IC 1,2-11,2). We estimate a
propensity score considering: type of hospital and patient, age, chronic
kidney disease, baseline serum creatinine, APACHE II, serum creatinine
at time of contrast administration, volume of contrast, glucose and
hemoglobin at time of contrast administration, vasoactive therapy,
NSAID, ACEI and shock. In the final regression analysis, we included the
type of patient, volume of contrast, use of ACEIS and glucose and
hemoglobin levels. After pairing, OR for preventive measures was 1,19
(0,71-2,14), and finally, after controlling for other variables mentioned,
we obtained an increase in the risk of CA-AKI in patients with
prophylaxis of 1,1 (0,7-1,72), no significant.
Conclusions: CA-AKI is apparently more frequent after the application of
preventive measures, this is due to the numerous variables which
interfere in the decision on your application. However, in our cohort we
have failed to either show a definitive positive effect on its appearance.

Page 31 of 507

A53
Risk factors of contrast-associated acute kidney injury in spanish
intensive care patients: preliminary results of the nefrocon study
S Mas-Font1*, C Gómez-Gonzalez2, D Herrera-Rojas3, M Herrera-Gutierrez4,
L Del Baño-Aledo5, MJ Broch-Porcar6, E Moreno-Clarí7
1
Hospital General Universitario de Castellón, Intensive Care Unit, Castellón,
Spain; 2Hospital Infanta Luisa, Intensive Care Unit, Sevilla, Spain; 3Hospital
Universitario de Valme, Intensive Care Unit, Sevilla, Spain; 4Complejo
Universitario Carlos Haya, Intensive Care Unit, Málaga, Spain; 5Hospital
Morales Meseguer, Intensive Care Unit, Murcia, Spain; 6Hospital Universitari i
Politècnic La Fe, Intensive Care Unit, Valencia, Spain; 7Hospital Universitario
General de Castellón, Intensive Care Unit, Castellón, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A53
Objectives: It is essential to Know the profile of the patients at risk of
developing contrast-associated acute kidney injury (CA-AKI) in order to
define strategies for prevention. The aim of this study is to determine risk
factors related to contrast-associated acute kidney injury in critical patients.
Methods: We performed a prospective multi-center study, in 34 Spanish
ICU, covering the period from 15 December 2012 to 15 March 2013. During
this study period, we included 1035 patients, all of them undergoing a
radiographic examination or a coronary angiography with administration of
parenteral iodinated contrast media. We excluded patients with incomplete
data or renal replacement at the time of the study, being finally 1012
patientes. We defined CA-AKI as an increase of serum creatinine ≥, 0,5 mg/
dl, or ≥ 50 % from baseline, assessed 48-72 hours after the procedure. We
performed the analysis using multiple logistic regression with CA-AKI as
dependent variable using the R 3.1.2 software for OsX. We included in the
analysis the variables with p < 0,1 in the univariate tests and those collected
in the literature as related to the CA-AKI.
Results: We find that the type of patient (p 0,001), age (p < 0,005),
presence of risk background (p < 0,05) [ cirrhosis (p 0,003), heart failure
(p < 0,005), previous transplant (p < 0,05), chronic kidney disease stage IIV (p < 0,001)], baseline serum creatinine (p < 0,001), APACHE II (p <
0,001), diuretics (p < 0,001), vasoactive therapy (p < 0,001) and shock
(p < 0,001), were related to CA-AKI. CA-AKI was less frequent in coronary
angiography (7,9 %) than in contrast enhanced TC (16,1 %) or other
radiographic examinations (15,9 %, p < 0,001). Higher hemoglobin
concentration (p < 0,001) at time of contrast administration was a
protective factor. Diabetes, hypertension, use of metformin, and the type
and volume of contrast are not shown as risk factors. Neither the
application of preventive measures.
Conclusions: In our cohort, severity of illness, previous kidney function
and use of diuretics were the most relevant factors in relation to the
development of CA-AKI, however, high levels of haemoglobin were as
protectors, presenting lower incidence of CA-AKI.
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Table 1(abstract A53) Multivariate analysis (test HosmerLemeshow p 0,7
Coefficient

p

OR

Apache II

,029

,045

1,030

95% CI
1,001-1,060

Baseline serum creatinine

,389

,067

1,476

,973-2,238

Diuretics

,670

,003

1,955

1,247-3,065

Shock

,969

,000

2,636

1,634-4,253

Hemoglobin

-,114

,011

,892

,817-,974
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Introduction: Continuous Renal Replacement Therapy (CRRT) is commonly
used in critically ill patients with acute kidney injury (AKI). However, factors
which influence outcome and the optimal way to integrate CRRT into the
care of these patients needs to be better defined [1].
Objectives: We aimed to identify factors associated with mortality and
renal recovery among patients requiring CRRT in the ICU. We also
measured residual creatinine clearance during CRRT.
Methods: Electronic medical records of patients requiring CRRT during
their stay in our 35-bed medical-surgical ICU (January 2012-December
2013) were reviewed. Patients were excluded if they were dialysisdependent prior to admission, started on CRRT for toxin removal only,
transferred to another hospital while on CRRT or died within 24 hours of
admission. Binary logistic regression was performed to identify
independent variables significantly associated with mortality and renal
recovery after adjusting for age, gender, APACHE II score and
chronological time to starting CRRT. Creatinine, net fluid balance and
ultrafiltration were adjusted for weight; serum urea was adjusted for
gastro-intestinal bleeding and steroid use.
Results: Among the 157 patients treated with CRRT, 67 (43%) recovered
renal function and 80 patients (51%) survived. The median [IQR] APACHE
II score on ICU admission was 23 [17-26], the total ICU length of stay was
10 [5-18] days and the duration of CRRT was 6 [3-9] days. Adjusted
predictors of ICU mortality were sepsis (OR 2.5; 95% CI 1.3-4.9 - p =
0.008), ARDS (OR 2.1; 1.0-4.4 - p = 0.049) and increasing net fluid balance
(OR 1.01; 1.00-1.01 - p= < 0.001); higher creatinine at the time of starting
CRRT was independently associated with lower ICU mortality (OR 0.96;
0.04-0.98 - p= < 0.001). Serum urea at the start of CRRT was not
associated with mortality. Among patients that did not die on CRRT,
factors that predicted failure of renal recovery were a history of chronic
kidney disease (OR 0.38, 0.16-0.91 p = 0.03) and increasing ultrafiltration
(OR 0.966; 0.94-0.99 - p = 0.015). Furosemide dose had no bearing on
renal recovery. Residual creatinine clearance measured during the 24-48
hours prior to stopping CRRT had a greater AUC (0.90, 95%CI 0.84-0.97)
for predicting freedom from RRT than urine output (0.87, 0.80-0.95) but
was not statistically significant (p = 0.35).
Conclusions: The mortality rate of patients requiring CRRT was high and
only a minority of them were independent of RRT after discharge. Higher
serum creatinine level at the time of starting CRRT was associated with
survival, suggesting it may be advantageous to start CRRT “late”. Greater
positive fluid balance predicted death however in those who survived,
increased ultrafiltration was associated with worse renal outcomes,
suggesting that maintenance of adequate blood volume is of major
importance for the kidneys.
Reference
1. Allegretti , et al: Critical Care 2013, 17:R109.
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SB Mishra*, A Azim, AK Baronia, RK Singh, M Gurjar, B Poddar
Sanjay Gandhi Post Graduate Institute of Medical Sciences, Critical Care
Medicine, Lucknow, India
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A55
Introduction: Acute Kidney Injury is common in patients of septic shock.
There is sparse data comparing SLED and CRRT in septic shock patients.
Objectives: Compare the hemodynamic stability and outcome of SLED
vs. CRRT in septic shock patients.
Methods: Prospective randomized study in a 12 bedded medical ICU.
After clearance from institutes ethics committee and taking informed
consent from the relatives 40 adult patients in septic shock who were
to undergo dialysis for Acute Kidney Injury were included in the study.
They were randomly assigned to SLED or CRRT group. They underwent
the same modality of dialysis until they were hemodynamically stable.
Study was done with an Intention to treat. Hemodynamic instability
was defined as an increase in vasopressor dependency > 20 mmHg-1
from the pre dialysis value. Vasopressor index was calculated by the
formula (dopamine dose×1) + (dobutamine dose×1) + (adrenaline
dose×100) + (noradrenaline dose×100) + (vasopressin dose×10).The
doses were in microgram/kg/min for all vasopressors except vasopressin

Page 32 of 507

Table 1(abstract A55) Demographics
SLED (n = 20)
Median (IQR)

CRRT (n = 20)
Median (IQR)

p value

Age (years)

54 (29 - 60)

47 (24 - 62)

0.85

Sex (male)-n
(%)

15 (75%)

12 (60%)

0.50

APACHE II

25 (20 - 28)

28 (22 - 29)

0.35

SOFA

13 (10 - 15)

14 (12 - 18)

0.09

Table 2(abstract A55) Characteristics at the time of
Randomization
SLED (n = 20)
Median (IQR)

CRRT (n = 20)
Median (IQR)

p value
0.90

Creatinine (mg/dl)

2.5 (1.5 - 4.1)

3 (1.4 - 4.5)

BUN (mg/dl)

71 (53 - 100)

46 (37 - 125)

0.54

MAP (mmHg)

81 (70 - 87)

78 (73-99)

0.45

Dose of Noradrenaline

0.3 (0.21-0.61)

0.35 (0.3 - 0.75)

0.56

Bicarbonate (mmol/L)

18 (14 - 23)

16 (14 - 18)

0.68

8 (3 - 11)

12 (5-13)

0.10

Vasopressor Index

50 (43 - 84)

62 (52 -104)

0.14

Vasopressor Dependency

64 (45 - 105)

75 (55 - 98)

0.42

SLED (n = 20)
Median (IQR)

CRRT (n = 20)
Median (IQR)

p value

Mortality (Day 28)

13/20 (65%)

15/20 (75%)

0.64

Length of stay (in ICU)

13.5 (5 - 30)

12 (6 - 25)

0.73

Hemodynamic
unstable sessions

27/45 (60%)

13/24 (54%)

0.50

Base deficit

Table 3(abstract A55) Outcome

which is in Units/hour. The Vasopressor dependency was calculated by
the formula (Vasopressor index/MAP) X 100. The worst value of
vasopressor dependency during the dialysis session was taken into
consideration. The primary objective was 28 day mortality. The
secondary objective was hemodynamic stability during the dialysis
sessions. The Statistical analysis was done by SPSS 17. Mann Whitney
test was done for continuous data and Fishers Exact test was done for
proportions. Survival analysis was done by Kaplan Mayer method with
log rank test.
Results: The study was conducted from June 2014 to January 2015. The
two groups were comparable in terms of age, sex, APACHE II & SOFA
(p > 0.05) (Table 1). Pre dialysis vasopressor dose, BUN, Creatinine,
Vasopressor index, Vasopressor dependency, & base deficit were also
comparable (p > 0.05) (Table 2). The 28 day mortality rate was 75% (15/20)
in CRRT group and 65% (13/20) in SLED group. The log rank estimate was
0.64 for mortality. The hemodynamic instability as defined by vasopressor
dependency was 54% (13/24) in CRRT group while in SLED group it was
60% (27/45) (p= 0.50) (Table 3).
Conclusions: SLED is comparable to CRRT in septic shock patients and
can be used as an alternative modality of RRT. Larger RCTs are needed to
confirm the above finding.
References
1. Baldwin I, Naka T, Koch B, Fealy N, Bellomo R: A pilot randomised
controlled comparison of continuous veno-venous haemofiltration and
extended daily dialysis with filtration: effect on small solutes and acidbase balance. Intensive Care Med 2007, 33(5):830-5, May.
2. Cruz DN, Antonelli M, Fumagalli R, et al: Early Use of Polymyxin B
Hemoperfusion in Abdominal Septic Shock: The EUPHAS Randomized
Controlled Trial. JAMA 2009, 301(23):2445-2452.
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Objectives: To describe the dynamics of the infusion regimen’s dosage of
the Citrate-Calcium, when they are used as anticoagulants in systems of
CRRT and, determine if the numbers of changes reduce and reach a
constant velocity of infusion as the therapy times progresses, to prove the
utility of dynamic dosage in hemodiafiltration therapy.
Methods: A descriptive and comparative study about a prospective data
basis is made. All the patients with CRRT requirements, admitted in ICU from
September 2014 to March 2015 are included. Variables as motive of therapy,
daily dosage of the therapy, days of therapy, half-life of systems on the first
three days, global half-life of systems, type of anticoagulation, daily mean
dosage of citrate-calcium, number of daily changes in these dosages and
complications are analysed. The number of changes of citrate-calcium and
the day of therapy is compared, such as the filter’s length and the kind of
anticoagulation.
Results: A total of 36 patients are obtained, with a therapy’s length of 331
days, an average of 7.31 days (SD 7.10), a mean half-life system on the first
three days of 2.13 days (SD 0.9), a mean dialysis dosage 1411 ml/h (SD
494.6), an average filtration dosage 700.9 ml/h (SD 583.1), removal dosage
99.8 ml/h (SD 71.5). Indication of therapy was management of volume 61%
and filtratrion of Urea and electrolytes in 33% of the cases. The type of the
anticoagulation was Heparine 61% and Citrate-Calcium 25%.
A total of 62 days of anticoguation with citrate is described, the average
of length 6.8 days. Mean Citrate dosage was 3.02 mmol/l (SD 0.47) and
mean calcium dosage 1.5mmol/l (SD 1.04). No significant bleeding, severe
electrolyte, or calcium disorders were observed.
A progressive decrease of dialysis and convection dosage is observed
along the days of treatment with linear regression (p < 0.01).
Consequently a decrease of 25% of dyalisis solutions consumption is
noticed compared to historical controls.
Global half-life systems were longer in patients with Citrate-Calcium
regimens, average 67.25 hours (IC 60.33-74.16) compared to patients with
Heparine 54.14 hours IC(47.47- 60.80) p < 0.05.
Also is described a reduce in the number of changes in the citrate-calcium
dosage along the period of therapy correlation coefficient (p < 0.05).
Conclusions: A dynamic dose of hemodiafiltration is taken in our ICU
patients with CRRT requirements, consequently a greater efficiency in
therapies is observed. Changes in Citrate-Calcium dosage descreases along
the days and reaches a constant velociy infusion, so Citrate-Calcium
regimens becomes a safe and easy-managment option for anticoagulation
in critical patients.
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Experience of plasmapheresis performed with crrt monitors by ICU staff
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A Hernández-Tejedor, M Sigcha-Sigcha, I Temprano-Gómez, A Algora-Weber
Hospital Universitario Fundación Alcorcón, Intensive Care Medicine, Alcorcón,
Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A57
Introduction: Plasmapheresis (PF) is an extracorporeal blood purification
technique designed to remove large molecular weight particles from
plasma. There is growing evidence on the benefit of this technique in
different clinical diseases that would deserve intensive care.
Objectives: To report our experience in PF performed with CRRT monitors
(Prismaflex® System, Gambro) with a filter membrane, which allows the
removal of particles up to 3x106 Da. To analyze the characteristics of our
patients, the technique and its complications.
Methods: Assessment of all the PF sessions carried out in a 12-bed
medical ICU in Spain (October 2013-February 2015). Hemodynamic data
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were measured before and during each session. Haematological and
biochemical parameters were analyzed before, at the end of each session,
and thereafter following a recovery period (13.9 ± 0.5 hours). Statistical
paired analysis was made by Wilcoxon test.
Results: A total of 49 sessions were performed in 5 patients with
neurological disease. 80% of our patients were female. Median age: 42 (IQR
35-71) years. Median number of sessions in each cycle: 4 (range 3-6). Plasma
volume exchange ratio was 1:1. Replacement fluid used was Hemosol B0 TM
(Gambro) with addition of albumin (to achieve a concentration of 3-4 g/dL)
and KCl (4.1 ± 0.3 mmol/L). Session mean duration: 2.9 ± 0.1 hours.
During PF, a decrease (p < 0.05) in systolic BP (124 ± 17 to 113 ± 19 mmHg)
and diastolic BP (68 ± 11 to 62 ± 10 mmHg) was observed. Nevertheless,
norepinephrine up to 0.27 mcg/kg/min was only necessary in 10% (5/49) of
the sessions. Main significant analytical results in Table 1.
Transient significant leukocytosis with no signs of infection developed after
PF. This was due to an increase in the neutrophils count (6.4 ± 2.5 to 12.4 ±
5.3 cells 103/μL,p < 0.05); lymphocytes trend to decrease although without
reaching statistical significance (1.9 ± 1.5 to 1.6 ± 1 cells 103/μL,p= 0.09).
Although serum Sodium and Chloride varied significantly with PF, their
levels remained within normal ranges, whereas serum Potassium remained
stable due to replacement fluid concentration administered.
Red blood cell transfusion was accomplished in 8.2%(4/49), platelets
transfusion in 2%(1/49) and fresh-frozen plasma transfusion in 6%(3/49) of
the sessions. A mean fibrinogen concentrate dose of 1.9 ± 1.2g. was
administrated in 59.2%(29/49) of the sessions. Electrolytes disturbances were
corrected based on medical criteria.
Complications detected were coagulation of extracorporeal system(n = 1),
catheter thrombosis(n = 1) and femoral catheter contamination(n = 1) due
to indwelling catheter urinary tract infection. No major bleeding, or therapyrelated deaths were registered.
Conclusions: PF is a safe therapy performed with CRRT monitors by ICU
staff. Hemodynamic, hematological and biochemical changes occur with no
related symptoms whether early appropriate adjustment is established.
Close electrolytes monitoring for prompt correction is mandatory.
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Introduction: High-volume hemofiltration (HVHF) is technically possible
in severe acute disease abdominal cavity patients complicated with
multiple organ dysfunction syndrome (MODS). Continuous HVHF is
expected to become a beneficial adjunct therapy for acute pancreatitis
and peritonitis complicated with MODS. In this study, we aimed to
explore the effects of fluid resuscitation and HVHF on alveolar-arterial
oxygen exchange, the Acute Physiology and Chronic Health Evaluation II
(APACHE II) score in patients with septic shock.
Objectives: This study was undertaken to explore the effects of fluid
resuscitation and HVHF on alveolar-arterial oxygen exchange, APACHE II
score in patients with septic shock.
Methods: A total of 45 septic shock patients, who were admitted to ICU,
were enrolled in this retrospective study. The patients were randomly
divided into two groups: fluid resuscitation (group A, n = 20), and fluid
resuscitation plus high-volume hemofiltration (group B, n = 25). The
levels of O2 content of central venous blood (CvO2), arterial oxygen
content (CaO2), alveolar-arterial oxygen pressure difference P(A-a)DO2,
ratio of arterial oxygen pressure/alveolar oxygen pressure (PaO2/PAO2),
respiratory index and oxygenation index were determined. The oxygen
exchange levels of the two groups were examined based on the arterial
blood gas analysis at different times (0, 24, 48 hours and 5 days of
treatment) in the two groups. The APACHE II score was calculated before
and after 5-day treatment in the two groups.
Results: The levels of CvO2, CaO2 on day 5 in group A were significantly
lower than those in group B (CvO2: 0.62 ± 0.22 vs. 0.74 ± 0.24, P < 0.05;
CaO2: 0.82 ± 0.36 vs. 0.95 ± 0.42, P < 0.05). The level of oxygen
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Table 1(abstract A57) PF. Mean ± SD; Median(IQR)
BEFORE PF

Before vs after

AFTER PF

After vs recovery

RECOVERY

Before vs recovery

Leukocytes (103 /μL)

9.4 ± 2.3

P < 0.05

14.8 ± 5.4

P < 0.05

10.6 ± 3.3

P < 0.05

Haemoglobin (g/dL)

10.8 ± 1.8

P < 0.05

11.5 ± 2.1

P < 0.05

10.8 ± 1.9

P= 0.21

Platelets(10 /μL)

221.8 ± 85.3

P = 0.49

213.1 ± 86.1

P < 0.05

209.7 ± 89

P < 0.05

Prothrombin Act. (%)

97.7 ± 12.1

P < 0.05

53.2 ± 12.4

P < 0.05

81.5 ± 11

P < 0.05

Fibrinogen (mg/dL)

232.2 ± 107.7

P < 0.05

100.1 ± 57.2

P < 0.05

164.4 ± 58.5

P < 0.05

Magnesium (mg/dL)

2 (1.9-2.2)

P < 0.05

1.9 (1.7-2.1)

P < 0.05

2 (1.8-2.1)

P = 0.16

Phosphorus (mg/dL)

3.2 (2.6-3.4)

P < 0.05

2.7 (2.4-2.9)

P < 0.05

3.1 (2.6 - 3.4)

P = 0.42

Ionized Calcium (mmol/L)

1.15(1.1-1.17)

P < 0.05

1.1(1.07-1.13)

P < 0.05

1.14(1.1-1.16)

P = 0.68

Albumin (g/dL)

3.2 ± 0.5

P < 0.05

3.8 ± 0.4

P < 0.05

3.3 ± 0.6

P= 0.13

3

extraction rate (O2ER) in group A on the 5th day was significantly higher
than that in group B (29.7 ± 2.5 vs. 22.7 ± 3.5, P < 0.01). The levels of P
(A-a)DO2 and respiratory index in group B on the 5th day were
significantly lower than those in group A. The levels of PaO2/PAO2 and
oxygenation index in group B on 5th day were significantly higher than
those in group A (P < 0.05 or P < 0.01). The APACHE II score in the two
groups reduced gradually after 5-day treatment, and the APACHE II score
on the 5th day in group B was significantly lower than that in group A
(8.0 ± 2.8 vs. 18.2 ± 5.8, P < 0.01).
Conclusions: HVHF combined with fluid resuscitation can improve alveolararterial-oxygen exchange, decrease the APACHE II score in patients with
septic shock, and thus it increases the survival rate of patients.

Baumanii and Staphylococcus epidermidis both in 3 BC each one, and
Pseudomonas Aeruginosa and Serratia marcencens in 1 BC each one.
Conclusions: Rentability of BC in this cohort of critically ill patients with
CRRT is low, and associated with more than seven days after admission.
There was a high rate of contamination.
CRRT can alter BC results and modify their rentability. It is necessary to
clarify the role of routine BC in patients with CRRTin the absence of signs
of infection.
References
1. Le Blanc L, et al: Intensive Care Med 2006, 32:1802-7.
2. Otto GP, et al: Infection 2013, 41:387-90.
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Introduction: Adequate microbiological diagnosis through blood cultures
(BC) is essential to optimize the treatment of septic patients. However, their
extraction in critically ill patients with continuous renal replacement therapy
(CRRT) is poorly studied and characterized. CRRT can modify clinical signs of
bacteriemia like fever and therefore the indication of obtaining BC. It is also
unknown if the therapy itself can alter the results of BC. The routine of BC
extraction every 24 or 48 hours is controversial and could be harmful.
Objectives: To describe the results of blood cultures obtained during
treatment with CRRT in septic patients with acute renal failure.
Methods: Observational retrospective study of a cohort of septic patients
admitted to a critical care unit with acute renal failure who required
CRRT. BC were extracted routinly or by medical criteria. The study period
ranged from May until September 2011.
The variables collected were: positivity rate, contamination rate,
microbiological agent most frequently isolated and temporary positivity
ratio (more or less than 7 days).
We considered the recomendations of the Spanish Society of Infectious
Disease and Clinical Microbiology to defne the contamination or positive BC.
Results: 33 patients were included (57,6% males). Median of age was 66
years (IQR: 60-77). The diagnosis were: 23 septic shock (70%), 8 severe
sepsis (25%) and 2 moderate sepsis (5%). The average score of APACHE II
was 20,5. The mortality asociated was 40% (13 patients).148 patients
undergoing CRRT cycles were collected. 104 BC were obtained from 66 of
these CRRT cycles. Microbiological results were: negative in 78 BC (75%);
18 positive BC contamination (17,3%, coagulase negative Staphylococcus
in all cases); 8 true positive BC (7,7%, corresponding to 5 patients).
For these 5 patients, BC were collected 7 days after admission. The
microbiological agents obtained in true positive BC were: Acinetobacter

Background/Purpose: Acinetobacter baumannii blood stream infection
has a high mortality rate of 50-60% % for critical patients treated in ICUs
[1]. The effect of continuous venovenous hemodiafiltration (CVVHDF) is
described in patients with septic shock undergoing major abdominal
surgery in this retrospective case series.
Methods: Septic shock (acinetobacter baumannii) and acute renal injury
(AKI) was found in 14 of the 53 patients undergoing major abdominal
surgery (colon resection, Whipple). CVVHDF in 6 patients, the intermittent
hemodialysis (HD) was performed in 8 patients diagnosed with septic shock.
Results: In CVVHF group only 1 patient, in the intermittent HD group 2
patients had died. The duration of mechanical ventilation was 32.3 ± 3.8
days in the HD group, while was 23.8 ± 5 .4 day in CVVHDF group. 3
patients who died had diabetes mellitus. APACHE II scores were
significantly higher in the two groups. Repetitive operation due to
anastomotic leakage was made in CVVHDF group 3 patients and in HD
group 4 patients.
Discussion and Conclusion: Factors that increase mortality in patients
with acinetobacter sepsis: reoperation, high APACHE II scores, mechanical
ventilation, diabets mellitus and acute renal failure [1]. Continuous renal
replacement therapy has the advantage of achieving a more stable
haemodynamic situation and an easier volume management compared
to intermittent HD. Removal of cytokines is also provided easier with
CVVHDF [2]. It is concluded that mortality rate and the duration of
mechanical ventilation was less in patients undergoing CVVHDF in
present study.
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Introduction: Acute renal failure (ARF) is a common complication of
Rhabdomyolysis (RBM), a syndrome characterized by muscle breakdown
and necrosis resulting in the leakage of the intracellular constituents into
the circulation and the extracellular fluid. It is estimated that about
10-50% of patients with RBM develop ARF.
Objectives: All the classic treatments for RBM have demonstrated only
partial efficacy. Intravascular volume expansion, urinary alkalinization, and
forced diuresis are currently used as renal-protective measures but are not
useful in the context of severe oliguria. Acute kidney failure is treated by
classical renal replacement therapies; it’s important to produce also a
significant removal of circulating myoglobin and the use of blood purification
techniques may be advantageous. Literature has shown that previous
attempts to remove myoglobin using plasma exchange, intermittent
hemodialysis, and continuous renal replacement therapies (CRRT) have
unfortunately met with limited success. With an analysis of the literature, we
aimed to evaluate a new solution for the removal of myoglobin in the
treatment of RBM, represented by a dedicated sorbent that can be used
both in hemoperfusion (HP) and in combination with traditional CRRT.
Methods: Literature provided a published case study in which a new
adsorber, CytoSorbTM (CytoSorbents Corp) was used in HP for 12h to remove
myoglobin from blood in a complex situation of legionella-pneumonia
associated RBM. CytoSorb TM is a sorbent made of an advanced
biocompatible porous polymer with high binding capacity and designed to
reduce toxic levels of pro- and anti-inflammatory mediators, myoglobin and
bilirubin directly from blood. The evidence found in literature is supported by
our clinical experience, not published yet, regarding a patient with severe
RBM and ARF, after laparoscopic sleeve gastrectomy. The cartridge was used
for 24h and it was installed in a series connection after the dialyzer into the
CRRT circuit.
Results: The course of standard laboratory makers and myoglobin levels
are shown in the table. Results demonstrated an important decrease of
myoglobin levels and an improvement in renal function both in standalone mode and in combination with CRRT.
Conclusions: The use of new sorbents in continuous veno-venous
filtration and HP might represent a novel approach to the treatment of
acute RBM not only because efficient renal replacement may be provide
but also because a potential protective effect can be envisaged in the
rapid and efficient removal of circulating myoglobin and creatine kinase.
References
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Comparison of the efficacy between continuous hemodiafiltration with
polymethylmethacrylate (PMMA) membrane hemofilter CH-1.8W® and
with pmma membrane dialyzer BK-2.1P® in the treatment of critically ill
patients
D Harada*, K Matsuda, T Moriguchi, N Harii, J Goto, M Yanagisawa,
H Sugawara, J Takamino, T Yoshino, Y Hasebe
University of Yamanashi School of Medicine, Department of Emergency and
Critical Care Medicine, Yamanashi, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A62

Introduction: We have reported the efficacy of continuous
hemodiafiltration (CHDF) with a cytokine-adsorbing hemofilter in the
treatment of hypercytokinemia, such as severe sepsis, septic shock, using
a polymethylmethacrylate (PMMA) membrane dialyzer (BK-2.1P®; Toray
Medical Co Ltd, Tokyo, Japan) [1], [2]. In 2013, a new PMMA hemofilter
(CH-1.8W®; Toray Medical Co Ltd, Tokyo, Japan) was released in Japan. It
is covered by Japanese medical insurance for continuous renal
replacement therapy.
Objectives: The aim of this study is to investigate the differences of the
efficacy as cytokine-adsorbing hemofilter between BK-2.1P® and CH-1.8W®
in the treatment of critically ill patients.
Methods: Forty-eight consecutive patients with acute kidney injury
admitted to the intensive care unit (ICU) at the University of Yamanashi
Hospital and treated with CHDF in the period from July 2011 to January
2015 were entered in this study. Twenty-four consecutive patients were
treated with BK-2.1P® between July 2011 and August 2013 (BK2.1P
group). Twenty-four consecutive patients were treated with CH-1.8W®
between July 2013 and January 2015 (CH1.8W group). We compared
changes in systolic blood pressure, volume of urine, water balances and
blood level of interleukin-6 (IL-6) for 7 days from the initiation of CHDF.
In addition, we evaluated twenty-eight day and ninety day survivals.
Statistical analysis was performed using the statistical software packages
Prism for Mac OS X (version 6.0f).
Results: The average ages in BK2.1P group and CH1.8W group were
63.8 ± 14.8 and 65.1 ± 15.1, respectively. The numbers of male were 16
and 17, respectively. APACHE II scores were 29.3 ± 8.8 and 26.8 ± 6.4,
respectively. SOFA scores were 13.4 ± 3.3 and 12.3 ± 2.7, respectively.
There were no significant differences in the pretreatment clinical profiles
between the two groups. There were no significant differences of the
changes in systolic blood pressure, urine volume and water balances per
days following a week. At the initiation of CHDF, the blood levels of IL-6
(log) (pg/mL) were 3.61 ± 1.01 and 3.94 ± 1.08, respectively. There were
no significant differences in IL-6 levels and the change ratios each day.
There were also no significant differences in twenty-eight day and ninety
day survivals. Ratios of the observed ninety day survivals and the
predicted survivals calculated with APACHE II scores were 179.1% and
189.5%, respectively.
Conclusions: This study suggests that there were no differences in the
clinical course of critically ill patients received CHDF with CH-1.8W and
with BK-2.1P. We expect that the new hemofilter contributes to
improvement of the survival of the critically ill patients.
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Introduction: Citrate is the recommended anticoagulant for continuous
renal replacement therapy (RRT) [1], and is thought to confer numerous
benefits, including more continuous hours of filtration, fewer total circuits
used, less overall cost and maybe improved patient and kidney survival
when compared with heparin anticoagulation [2]. Citrate is run pre filter,
calcium is infused post filter, the rates of both determined by the filter
and patient ionised calcium level respectively. This is monitored by blood
tests, which must be sampled frequently. Filter and patient ionised

Table 1(abstract A61) Results before and after the treatment
HP
T0
Creatinine (mg/dL)
Myoglobin (ng/mL)
Creatine Kinase (U/L)

CRRT + HP
T1

Reduction

T0

T1

Reduction

1,56

1,15

26,3%

3,4

2,1

38,2%

18390

8359

54,6%

52998

8862

83,3%

-

-

-

18587

8755

52,9%
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Figure 1(abstract A63) Box Whisker Plot to show hours between
dose changes of citrate (1) and calcium (2). Boxes represent the
interquartile range and median, whiskers represent the minimum
and maximum time interval (hours).

calcium levels, citrate and calcium infusion rates, are recorded as part of
clinical practice at RSCH. The target plasma ionised calcium concentration is
1.0 - 1.2mM, the target filter ionised calcium concentration is 0.25 - 0.5mM.
Objectives: There are currently little data available on how often the
rates of citrate and calcium infusion are changed, and consequently some
concern amongst nursing staff regarding the frequency of blood
sampling and associated workload.
Methods: Observational data were recorded on the time intervals
between the changes in the calcium chloride, and citrate infusion rate.
Data were collected prospectively for the first five patients, up to and
including the first 15 days following citrate introduction.
Results: Data from the first five patients filtered with citrate are presented,
representing a total of 736 hours of RRT. The median length of time of
citrate infusion between dose changes was 32 hours (interquartile range
7.0 - 52.2 hours), with the longest period 112.7 hours. The median length of
time of calcium infusion between dose changes was 6.3 hours (interquartile
range 2.0 - 20.0 hours) with the longest period 96.5 hours (Figure 1).
Conclusions: When citrate anticoagulation is used for renal replacement
therapy, there are long periods when neither citrate nor calcium infusion
rates require altering. These long periods often follow a small cluster of
dose changes, as a ‘steady state’ is achieved. As a result, blood samples
are required less frequently, which in turn, contributes to a lighter
workload for nursing staff and lower operational costs.
References
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Objetives: To evaluate the association of contrast type and dose in
contrast-enhanced radiographic examinations with the incidence of
CA-AKI in Spanish intensive care units (ICUs).
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Materials and Methods: Prospective multicenter-study in 34 Spanish
ICUs covering a 4-month period (from December 15th, 2012 to March
15th, 2013). Research endorsed by the Spanish Society of Intensive,
Critical and Emergency Care Medicine (SEMICYUC). From 1035 initial
cases, exclusion criteria of uncompleted demography data and renal
depuration yielded a final total of 1012 patients.
CA-AKI is defined as an absolute increase of 0.5mg/dl or 50% relative
increase of serum creatinine 48-72 hours after contrast administration.
Statistical analysis through multiple logistic regression with CA-AKI as
dependent variable performed with software R3.1.2 for OsX. Included
variables comprise those with p < 0.1 in univariant tests and those related
to CA-AKI in literature. Results are expressed as average (standard error).
Results: The most frequent radiographic exam was coronary angiography
in 46.6% of the patients. Computed tomography (CT)/angio-CT were
performed in 45.6% of them, and 7% underwent other explorations. The
most frequent types of administered contrast were iso-osmolar in 52.2%
of cases and hypo-osmolar in 43.8%. Iso-osmolar contrast was used in
50% of the coronary angiographies, in 51.8% of the CTs and and in
72.5% of the other explorations (p < 0.001).
The average contrast volume was different in each type of study: 178.2 (4.4)
ml in coronary angiography, 164(10) ml in other explorations and 120.4 (1.8)
ml in CT/angio-CT (p < 0.001), but it was not different according to the type
of contrast: 148.2 (3.4) ml with iso-osmolar, 151(3.8) ml with hypo-osmolar
and 149.4(15.7) ml with hyper-osmolar (p > 0.005). Incidence of CA-AKI was
lower in coronary angiography (7.9%) than in CT (16.1%) and in other
explorations (15.9%), p < 0.001, but neither the volume nor the type of
contrast were associated with the development of CA-AKI.
Mortality was also lower in coronary angiography (5.3%) than in CT
(21.5%) and other explorations (13%), p < 0.001, but it was independent
of the volume and type of the contrast media (13.3% for iso-osmolar,
13.5% for hypo-osmolar and 14.6% for hyper-osmolar, p > 0.005.
Conclusions: In our study, the incidence of CA-AKI and the mortality
were independent of the type and volume of contrast. These findings are
not explained by the different profiles (comorbidities) of the patients to
whom the contrasts are administered.

PATIENT SAFETY IN THE ICU
A65
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Introduction: Prolonged stay in intensive care unit (ICU) after cardiac
surgery may increase the long-term risk of readmission. Preoperative risk
factors, surgical complications, infections and organ failure may need
specific intensive support, increasing costs of reimbursement mainly for
ICU interventions. Readmission costs over months after discharge may be
a dependant of the need of intensive care.
Objectives: We analyzed the impact of ICU interventions and patients´
conditions on readmission risk and on global costs of reimbursement
from the National health service with DRG methodology and assessed the
impact of ICU on global costs for complicated cardiac surgery patients.
Methods: We selected 2067 patients who were admitted to ICUs after
cardiac surgery in Regione Piemonte, Italy, in 2009 and analyzed all
administrative data listing diagnosis and procedures according to ICD-9CM
definitions. Known risk factors for complications and surgical events were
selected as ICD-9CM codes. Specific ICU procedures were included if they had
impact in DRG calculation. Hospital history was followed for six months after
discharge and costs of new admissions were related to selected codes and
conditions at the first intervention. We used hazard models and regression
analysis to identify ICD9-CM codes that are predictors of readmission and
their impact on reimbursement costs, with regard to ICU events.
Results: 528 out of 2067 (25,54%) patients had in total 877 readmissions.
In this population hospital length of stay, tracheostomy, heart or kidney
failure, infection and the use of IABP or ECMO are strong risk factors for
readmission. Tracheostomy accounts for the major increase of costs as
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Table 1(abstract A65) IMPACT OF ADMISSION CONDITIONS
Risk of readmission (logistic
regression)

Impact on global costs (linear regression)

estimate (logit)

Standard
Error

p value

estimate
(EUR)

Standard
Error

p value

Intercept

-2,416

0,35

< 0.0001

19990

1161

< 0.0001

Female gender

-0,164

0,11

0,14

-79

395

0,84

Age (per single year)

0,009

0,005

0,06

-48

17

0,004

15-28

0,48

0,12

< 0.0001

2170

459

< 0.0001

29-60

0,63

0,20

0,002

5017

789

< 0.0001

>60

1,1

0,41

0.007

16464

1644

< 0.0001

Rehab program

0,46

0,13

0,0005

1036

449

0,021

Lenght of stay (days) base reference
0-15 days

Table 2(abstract A65) IMPACT OF ICU PROCEDURES

Tracheostomy

Risk of readmission (logistic
regression)

Impact on global costs (linear regression)

estimate (logit)

Standard
error

p value

estimate
(EUR)

Standard
error

p value

0,41

0,379

0,28

24367

1472

< 0.0001

Shock (any causes)

-0,44

0,401

0,27

3030

1344

0,02

IABP or ECMO

0,23

0,301

0,44

3318

1117

0,003

Mechanical ventilation >96
hours

-0,48

0,340

0,16

2158

1253

0,08

Dialysis

0,015

0,358

0,97

-433

1374

0,75

Table 3(abstract A65) IMPACT OF OTHER CLINICAL CONDITIONS
Risk of readmission (logistic regression) Impact on global costs (linear regression)
estimate (logit)

Standard error p value estimate (EUR) Standard error p value

Infection

0,331

0,322

0,30

-265

1235

0,83

Blood transfusion

1,06

0,321

0,0009

-2847

1292

0,03

Diabetes

0,34

0,164

0,04

-1033

616

0,09

Heart failure

0,34

0,124

0,006

1319

459

0,004

Recent myocardial ischemia -0,131

0,130

0,32

-1817

460

Respiratory disease

0,062

0,188

0,74

-634

698

0,36

Kidney disease

0,440

0,202

0,03

-484

788

0,54

Peripheral vascular disease

0,247

0,124

0,05

-1086

454

0,02

DRG consider it an indicator for extensive use of ICU resources. Shock and
prolonged mechanical ventilation are inversely related to increased risk of
readmission, but they require additional significant expenditure. Some
negative findings on the risk of readmission may be explained with increased
mortality rate in those patients. Full results are shown in Tables 1-3.
Conclusions: The need of ICU stay and procedures after cardiac surgery
may significantly increase the risk of readmission and of reimbursement fee.
The ICD-9CM coding system for administrative purposes might be a reliable
indicator for the actual clinical risk described in existing literature and
predict an increase of expenditure. Health systems should consider ICU costs
in allocating resources for cardiac surgery.
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Table 1(abstract A68)
2188 patients

UD (N = 177)

NUD (n = 2011)

P value

Gender (male)

112 (63%)

1193 (59%)

ns

X²
ns

Age (Moy/Med)

73/76

74/77

ns

ns

Lenght of stay (Moy/Med)

14/6

19/12

Nursing presence

82 (46%)

740 (37%)

0,012

6,3

Relative presence

8 (4,5%)

1066 (53%)

p < 0,0001

153

Pulmonary embolism

12 (7%)

39 (2%)

p < 0,0001

16,7

Procedure complications

14 (8%)

27 (1,4%)

p < 0,0001

38,2

Cancer

32 (18%)

865 (43%)

p < 0,0001

41,8

Infectious complications

40 (22%)

687 (34%)

0,001

9,8

Introduction: We would assess the possible contribution of a future
medical emergency team.
Objectives: We analyzed the characteristics and circumstances of
unexpected deaths that occurred in our center (450 beds) over the last
ten years (2005-2014), with attention on risk factors that could have been
present before the fatal issue.
Methods: In our center, deaths are systematically reported to the « Quality
& Patient Safety Department » via a questionnaire inquiring into the causes,
circumstances and characteristics of death. Medical records of «unexpected
» deaths (UD) (= “death that was not expected to occur at that time or/and
under these circumstances”) were reviewed, after exclusion of patients with
DNR orders. We analyzed the characteristics of this group, focusing on signs
of clinical deterioration (written notes) within 48h before death (vital signs
(VS): s. blood pressure < 90mmHg; heart rate: < 50 >130 BPM; SaO2 < 90%;
polypnea), or on presence (1 or more) of the following presumed risk factors
(PRF): confusion - contention - unable to call - inability to clear respiratory
secretions independently. A comparison with non-unexpected deaths (NUD)
has been made for systematically reported data (nursing and/or relatives
presence; complications).
Results: Out of 2188 ward deaths (ICU/ Emergency room/Operating room
deaths excluded), 177 (8.1%) were considered UD (table 1). UD rate differed
largely from one specialty to another (neurology 2%, orthopedic surgery
67%), with no significant difference between surgical and medical wards. UD
occurred preferably in the early morning (06 - 08 am), irrespective of the
week day. Most UD patients were admitted through ER (67%), stayed in the
ICU (26%) or had surgery (36%) before. Presumed cause of death was
respiratory (41.2%) or cardiac (27.1%).132 UD patients (75%) experienced
either VS deterioration, or had 1 or more PRF (VS deterioration: n = 74; PRF:
n= 18; both VS and PRF: n = 40). Presence of risk factors differed largely
between wards; no risk factor (VS, PRF) was detected in most orthopedic
surgery and internal medicine patients. PRF were more likely present in
neurosurgery, rehabilitation and geriatrics.
Conclusions: There is a high incidence (75%) of VS deterioration and/or
PRF presence in the period before unexpected hospital ward death.
Presence and pertinence of each specific risk factor seems to depend on

Figure 1(abstract A67) The Change of Unpredicted Hospital Death.

each specialty. This could contribute to identify patients who would
benefit from early intervention.
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Introduction: Our hospital is a tertiary 1000-bed hospital. In 2011, rapid
response system (RRS) was introduced in the hospital. Our rapid response
team (RRT) includes critical care physicians, critical care nurses and physical
therapists. Usually, team members are working at ICU. They also provides
respiratory care or critical care interventions to the patients in the wards,
after discharged from ICU. It is just like a Critical Care Outreach Team
(CCOT), however, we call the system, Respiratory Support Team (RST) in our
country. Once the RRS is activated, the team immediately responds to any
type of call during 24 hours a day. The RRS is activated according to
predefined criteria.
Objectives: The object of the study is to make descriptive evaluation of
our RRT activity. The impact of RRS on unpredicted hospital death (UHD) is
also evaluated.
Methods: The activity of RRT was collected prospectively in a database file.
The reason for RRS activation, Modified Early Warning Score (MEWS) at the
time of RRS activation, intervention at scene was evaluated from the
database. The medical records of the patients who admitted to the hospital
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from March 2009 to March 2014 were collected retrospectively. To examine
the efficacy of RRS, the number of UHD in Pre RRS period and Post RRS
period were compared. UHD was defined as the case which the patients
were attempted to resuscitate during cardiac arrest. Resuscitation related
terms in the medical records were investigated and it was considered as an
evidence of resuscitation. Statistical comparisons were made by MannWhitney’s U-test for un-paried data (MESW and UHD).
Results: The number of RRS activation was 325 during 4 years. 69% of
calls were made by ward nurses. The reason for RRS activation was, SpO2
< 92% (85%), worried to the patient (60%), dyspnea (50%), respiratory
rate>25/min (22%), noisy airway (22%), loss of consciousness (12%),
tachycardia>120/min (11%). In the early stage of RRS implementation, the
average of MEWS was 5.82 ± 2.44, however at the end of 2013, MEWS
was 3.77 ± 2.21 (p < 0.001). Most frequent intervention at the scene was
oxygen administration (60%), suction of the airway (54%), manual
ventilation (27%), endotracheal intubation (21%), start of non-invasive
positive pressure ventilation (20%). 35% of the cases were admitted to
ICU. The total number of the patients who admitted to the hospital
during 5 years was 109557 (Pre 50991, Post 58596). UHD in each phase
was Pre RRS 0.58 ± 0.54 vs Post RRS 0.30 ± 0.4 (per 1000 admission per
month) (p = 0.019).
Conclusions: Critical Care Staff based RRS Team has an ability to diagnose
and treat the patients at early phase of deterioration. MEWS at scene
decreased at the end of 2013, which indicate the RRS allowed the early
warning of the patients by the ward staffs. There is possibility that the system
contributed to decrease UHD. We concluded that critical care staff based RRT
is effective for patient safety and quality management in the hospital.
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Introduction: A significant number of dangerous incidents occur at the ICU
on a daily basis [1]. These incidents or (near) errors are suitable to identify
weaknesses in care systems. Therefore, it is important that all incidents are
reported and analysed [2]. At the ICU at VU University medical center
(VUmc), in 2009 less then 100 incidents were reported and throughput and
analysis were long. Also little improvement measures were formulated and
feedback to the team was minimal. To increase the number of reportings,
improvement measures were formulated as regard to culture and structure.
Methods: Handling ICU error reporting is conducted by a monthly
meeting, multidisciplinary committee.
Culture adjustments made: promoting an accessible and blaim free [3]
reporting culture, learning from errors is the key principle and creating
constant risk awareness and attention for improvement measures in team
meetings and thematic consultation. With quarterly reports and
whiteboard notifications current risks or preventive measures are linked
back. The committee acts directly in the ICU environment.
Structure adjustments made: To advance individual processing and
handling error reporting an activity matrix was implemented and
reported errors are classified by location and specialism. To improve error
analysis and increase improvement measures the PRISMA tool was
implemented in the monthly workflow.
A specific “reporting button” was developed within the EHR (Metavison)
to improve reporting accessibility.
Results: From 2009 to 2014 is the number of reports has increased from <
100 a year up to > 600 a year. Throughput of semi serious incidents has
decreased from 10 weeks to 4. Team feedback indicates more insight of
errors reported and improvement measures formulated. The development
of the “incident button” has resulted in an accelerated increase in the
number of ADE´s reportings: in the first 12 weeks there were as many ADE´
s reported compared to the previous 12 months.
Discussion: To increase error reports at the ICU, improvement measures
were succesfully implemented to change an inefficient, barrier creating
reporting system. These changes aren’t only due to structure adjustments,
it requires also a change of culture. At the ICU of VUmc, these
improvements resulted in an increased number of error reportings,
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especially less serious incidents. The incident button in the EHR has
generated the most profit due to optimal workflow feasibility and benefits
for committee members because reporting within the patient file provides
more complete and easier accessible information for analysis.
References
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2. Wollersheim H: Kwaliteit en veiligheid in patiëntenzorg, red. Houten 2011.
3. Molendijk A: Vergissen is menselijk. Blamefree melden doet transparantie
toenemen. Medisch Contact 2004, 58:1658-61.
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Introduction: Intrahospital transport (IHT) of patients from emergency
department (ED) is not without risk. Studies on non-intensive care unit
(ICU) patients’ IHT related mishaps are few.
Objectives: To observe the types and incidence of mishaps experienced
during IHT of both critically ill and non-ICU patients from ED.
Methods: A prospective observational study of consecutive patients
presenting to ED between 1st November 2014 to 27th February 2015 was
conducted after institutional ethical committee clearance. Inclusion
criteria included all patients requiring transport within or outside the ED
for diagnostic or therapeutic interventions and to inpatient sites like ICU.
Patients with incomplete data were excluded.
As per the study protocol the escorting ED residents completed the
prescribed data sheet for critically ill patients during or immediately after
the transport. For escorting non-ICU patients (clinically less unstable), a
ED nurse or sometimes untrained personnels were deputed. Few patients
had multiple transports but since these IHT differed in destination,
duration and nature, each was recorded as an independent event. The
mishaps were grouped into equipment related, patient related, line
related and miscellaneous groups [1].
Results: Total of two hundred and six patients (245 transport events) were
enrolled with 46.6% (96/206) critically ill patients and 53.3% (110/206) nonICU patients. 72.6% (178/245) of transports were associated with one
hundred and twenty IHT mishaps. Maximum mishaps were equipment
related ( 70/120; 58.3%, 95% CI = 52.3%- 62.4%). Of these, Oxygen saturation
probe displacement, ECG lead displacement, power cord tangle and infusion
interruptions were the main causes. Patient related mishaps (30/120, 25%,
95% CI= 21.6%- 28.4%) mainly consisted of hypotension and desaturation
needing interventions like fluid resuscitation and oxygen supplementation.
Line related mishaps (14/120, 11.6%, 95% CI= 9.8%- 14.5%) were
intravenous line (IV) tangle and arterial line kinking. Transport delay and
non-availability of beds were the main miscellaneous causes (6/120,5%,95%
CI= 3.8%-7.6%). In the non-ICU group, on the way to medical ward, two
patients had significant hypotension (gastroenterirtis) needing IV fluid
resuscitation and prompt ICU admission after ED resident intervened. One
had altered sensorium (hypoglycemia) and was corrected with oral glucose.
Though overall mishaps were lesser among non-ICU patients, late
recognition of symptoms could have been fatal.
Conclusions: Mishaps during IHT of patients from ED is common and
potentially dangerous. Adherence to IHT protocols and need for formal
guidelines for transport of non-ICU patients is recommended.
Reference
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Introduction: The complexity of the care provided for critically ill
patients frequently leads to medical errors with potential harm. To
improve standards of care, each incident should be recorded, reported
and discussed within the team. The reporting system highlights where
errors were made and what lessons can be learnt from such incidents.
These are commonly reported as “critical incidents” or “serious incidents”.
A study by Welters et al (2011) found equipment errors accounted for a
large number of critical incidents (CI) [1]. It has been found that CIs may
lead to longer hospital stays, increasing the cost of patient care; therefore
further research into CIs and their prevention is justified [2].
Objectives: This report investigates the incidence of equipment-related
incidents within an ICU of a large inner-city hospital. In order to identify
the most common equipment related CIs.
Methods: The data included in this report was collected from a 17 bed
ICU of a large inner city hospital, in the North West of England. The data
was collected from 2002-2015. Each CI related to equipment was
recorded, and source and mechanism of the error were identified.
Results: Between July 2002 and February 2015, 564 CIs related to
equipment were reported. There were 94 different items of equipment
involved in these CIs. Interestingly, CIs relating to use of beds, mattresses
and chairs were most common, with 70 (12.41%) CIs. The other most
common pieces of equipment include intravenous infusion pumps
(68, 12.05%), tracheostomies (51, 9.04%), ventilators (39, 6.91%), central
lines (32, 6.67%), chest drains (20, 3.55%), invasive monitoring (16, 2.84%),
renal replacement therapy (15, 2.66%), bronchoscopy (14, 2.48%), giving
sets (11, 1.95%), blood gas analysers (11, 1.95%), and CPAP (11, 1.95%).
Conclusions: CI reporting has an important role in any healthcare setting. It
allows staff to acknowledge where errors were made, and provides an
opportunity to learn from these incidents. By identifying the major sources of
equipment-related incidents, appropriate training schemes can be developed
to avoid such incidents in the future in order to improve patient safety.
References
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Introduction: Central venous catheters (CVC) can help with diagnosis and
treatment of the critically ill. CVC cannulation risks arterial puncture and other
complications and should be performed in as few attempts as possible. In the
past, anatomical landmarks on the body surface were used to find the correct
place to insert these catheters, but ultrasound imaging is now available.
Objectives: To analyze safety and effectiveness of CVC cannulation by
ultrasound guided (USG) technique in critical care setting.
Methods: Prospective and observational study of all CVC cannulated in ICU
patients, except those peripherally inserted, during 9 months in a university
teaching hospital. Demographic and clinical data as well as variables related
to cannulation were collected. Results are expressed as mean ± standard
deviation and percentages. Comparisons between variables were performed
by Student´s t-test and Pearson´s chi-squared test.
Results: A total of 175 CVC were cannulated in 118 patients. On the first
attempt, USG technique was chosen in 93 CVC (53.1%) being the
successful procedure in 107 CVC (61.1%). There were no differences
between USG and anatomical landmark technique regarding sex (women
35.9% vs. 38.5%; p = 0.727) or age (66.0 ± 14.3 years vs. 67.3 ± 14.2
years; p = 0.553). According to CVC indication, USG cannulation was
chosen mainly for renal replacement therapy (22.6% vs. 9.8%; p = 0.023).
Nonetheless, there were no differences regarding haemodinamic
management (62.4% vs. 73.0%; p = 0.128), parenteral nutrition (8.6% vs.
3.7%; p = 0.179) and temporary pacemaker (5.4% vs. 11.0%; p = 0.173).
USG technique was mainly performed by residents (57.8% vs. 33.3%;
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p = 0.011), in more severe patients (SOFA 9.0 ± 4.3 vs. 7.3 ± 4.3; p =
0.018), in patients with another CVC 30 days before (36.6% vs. 20.7%; p =
0.021) and if platelets transfusion was needed (10.8% vs. 2.4%; p = 0.030)
without differences in local complications (29.0% vs. 32.9%; p = 0.578). In
the same way, first attempt successful rate was higher in USG procedure
(68.8% vs. 48.8%; p = 0.007) contrary to what happened with the need
for technique change (3.2% vs. 20.7%; p < 0.001). Finally, there were no
severe complications in both groups.
Conclusions: In critical care setting, ultrasound guided CVC cannulation is
a safe procedure which use is preferred in more severe patients. In the
same way, USG technique is related to higher successful rate on the first
attempt than conventional procedure.
Reference
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Introduction: Peripherally inserted central catheters are an alternative to
central venous catheters in critically ill patients. In recent years its use is
increasing despite first central access choice in these patients are central
venous catheters.
Objectives: To describe if peripherally inserted central catheters are
justified to be cannulated instead central venous catheters. Secondary
objective is to describe the duration and time of cannulation related to
admission time to the ICU.
Methods: A retrospective study conducted in the ICU of the Hospital
Universitario del Tajo from 2008 to 2014. All peripherally inserted central
catheters were collected, date of cannulation and removal, and the
presence at the cannulation time of antiplatelet therapy, anticoagulation
therapy (INR > 1.4), coagulopathy (INR > 1.4, prothrombin T+time(PT)
> 60 sec, partial thromboplastin time (PTT) > 45 sec), thrombocytopenia
(< 100000/mm3), anatomical alterations contraindicating central venous
catheters cannulation, decubitus intolerance and/or obesity (BMI> 35). For
the statistical analysis SPSS v.20.0 software was used, using percentages
to describe quantitative variables and means, or medians, to describe
quantitative variables.
Results: 204 peripherally inserted central catheters were cannulated. The
median duration was 3 days (CI 25% -75%: 2-4). Only 108 catheters,
58.9% (95% CI:46,3%-60,1%), had justification for cannulation instead of
central venous catheters. The most frequent causes were coagulopathy in
47 patients (23.0%) and antiplatelet therapy in 33 (16.2%) (Table 1). Most
of the peripherally inserted central catheters cannulated were at the
afternoon shift (15:00-22:00) being this setting 91 catheters, 37.9% (95%
CI: 44,2%-51,2%).
Conclusions: Cannulation peripheral inserted central catheters requires
further justification now at ICU. Pending further studies, central venous
catheters is now the first central access choice in critically ill patient, so
peripheral inserted central catheters is an alternative in selected patients
with risk factors to increase incidence of complications.
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Introduction: The introduction of ultrasound in the ICU has been
extended in recent years. Multiple studies have examined the potential
benefits of its use for central venous access canulation, although not yet
know what changes occur in clinical practice.
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Table 1(abstract A72)
Number of patients

Percentage

Lower limit (CI 95%)

Obesity(BMI>35)

19

9,3

6

14,1

Antiplatelet therapy

33

16,2

11,8

21,8

Anticoagulation Therapy

30

14,7

10,5

20,2

Coagulopathy

47

23

17,8

29,3

Thrombocytopenia

6

2,9

1,3

6,3

Anatomical Alterations

1

0,5

0

2,7

Decubitus intolerance

23

11,3

7,6

16,3

Objectives: Analyze changes in clinical practice before and after train a
group of intensivists in the management of ultrasound-guided technich
for central venous access cannulation.
Methods: Prospective cohort study conducted at the Hospital Universitario
del Tajo between September 1, 2011 and September 1, 2014. Two groups
were created. A Control Group (CG) involving all central catheters access
cannulated between 1 September 2011 and 1 September 2012. The following
year the ultrasound was entering in the ICU. The second group, ultrasound
group (UG), including all central catheters access cannulated between 1
September 2013 and 1 September 2014. Catheter and localization, the use of
ultrasound, date of insertion and removal were collected, major bleeding,
pneumothorax, and catheter bacteremia. For statistical analysis, SPSS v20.0 for
comparison of qualitative variables the c2 test and Student´s t test was used
for quantitative variables. For rate analysis program Epidat 4.1 was used.
Results: The number of catheters increased significantly from 141 in CG
to 181 in UG. Remarkable was the jugular accesses increased from 35
(24.8%) to 67 (37.0%) (Table 1). In the UG 97 (53.6%) of central veins with
ultrasound guidance were cannulated. The mean length mantenance
were 6.43 days in the CG versus 6.35 days in UG (p = 0.054). There wasn´
t significant differences about pneumothorax observed (Table 1). The
bacteremia rates were in the CG of 1.14 / 1000 catheter days and the UG
6.27 / 1000 catheter days, with an RR 5.49 (95% CI 0.44 to 20.0).
Conclusions: The use of ultrasound guidance to cannulate central vein
access in ICU significantly increases the number of implanted catheters,
especially in the jugular. A decrease in pneumothorax or major bleeding
is observed. An increase of bacteremia rates is observed.
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Introduction: Search for patient safety is mandatory for improvements in
ethical and quality in intensive care units. Participation of all healthcare

Upper Limit (CI 95%)

professional categories is required to achieve the highest degree in
patient safety so that a Patient Safety Group (PSG) was founded to
conduct policies in the Intensive Medicine Service (IMS).
Objectives: To implement an incidents and adverse events notification
system (IAENS) in a Post-Cardiac Surgery Unit (PCSU) part of an Intensive
Medicine Service (IMS).
Methods: PSG developed an IAENS in February 2014. After its approval by
Hospital Ethical and Clinical Security Committees it was implemented in
the PCSU on April as first essay before its generalization to the whole IMS.
IAENS consists in a voluntary and anonymous report of adverse events (AE)
in paper form by IMS staff and related healthcare professionals.
A prospective study of reported AE was performed for the period March
2014 to January 2015. Collected data about AE were date, place and nurse
shift at which happened, free text report, number of patient admitted and
nurse: patient ratio at that time, associated factors and classification in
12 groups (medication, airway, procedure, nosocomial infection, etc.),
severity and preventability. We also collected data about patient (sex, age,
length of stay, etc.) and professional category of the person who reported.
Results: During the study period 513 patients were admitted; none of
them suffered an AE as a cause for PCSU admission. 117 AE were
reported, 30% in March, affecting to 75 patients mean age 67.96 years,
77% males, and most of them were discharged to ward (97.5%). Mean
admission days until the happening of an AE were 7.68 ± 30.1 days.
PCSU overall mean stay were 16.45 ± 25.65 days. Most of the EA were
reported by nurse staff (61.5%), during the morning shift (43.6%) with
total occupancy of PCSU (73’5%). The most important group of AE (30%)
was “unanticipated disconnection or withdrawal of catheter, probe, tube,
drainage or sensor” and near the half (49’6%) were considered
undoubtedly preventable. The third part (32.5%) of the affected patients
required any kind of monitoring to assure that the AE did not damaged
them. Only 5.1% of the AE compromised the life of the patients.
Conclusions: As the IAENS consists in voluntary report we consider that
the number of AE reported is a small part of the total AE suffered by
patients. There were less than one reported AE per day and very few
patients were affected. Although the damage caused were not serious we
must point out that the most of EA are considered preventable so the PSG
should develop policies to avoid related risk factors.
Reference
1. Merino P, et al: Adverse events in Spanish intensive care units: the SYREC
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Table 1(abstract A73)
Control Group

Ultrasound Group

p
0,004

Catheters number(%)

141

181

Basilic

2(1,4)

1(0,6)

Cephalic

32(22,7)

22(12,2)

Femoral

22(15,6)

36(19,9)

Subclavian

50(35,5)

55(30,4)

Yugular

35(24,8)

67(37,0)

Ultrasound guided(%)

11(7,8)

97(53,6)

0,026

Pneumothorax(%)

2(2,4)

3(2,5)

0,667

Bacteremia(%)

1(0,7)

7(3,9)

0,084
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Introduction: Medication errors in critical care are frequent, serious and
predictable. Critically ill patients are prescribed twice as many medications
as patients outside the intensive care unit and nearly all will suffer a
potential error at some point during their stay.
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Objectives: To quantify and characterize medication errors in a surgical
intensive care unit (SICU).
Methods: We conducted a one-month prospective observational study to
detect, quantify and score medication errors in a SICU.
Results: A total of 634 observations made over weekdays and weekends
were performed including morning, noon and night shifts. 36.27 %
observations (230) included some type of error, a total of 245 medication
errors were detected. According to the type of error found: 52 were
prescription errors (21.22%), 2 omissions (0.82%), 44 related to
administration technique (wrong speed) (17.96%), 10 omissions of the
administration record (4.08%), 97 erroneous preparations (39.59%), 1
wrongly prescribed dose by default (0.41 %) and 3 by excess (1.22%), 5
errors related to erroneous administration route (2.04%), 2 erroneous
drug monitorization (0.82 %) and 29 transcription errors (11.84%).
According to severity within categories established by the National
Coordinating Council for Medication Error Reporting and Prevention
(NCCMERP), 26.12% errors were Category A, 10.20% were Category B,
61.63% were Category C, 1.63% Category D and 0.41 % Category F.
Conclusions: Determining the incidence of medication errors in our
system and adopting measures to prevent them is a priority in order to
improve the drug treatment process in critically ill patients. The
integration of a pharmacist in the intensive care unit allowed us to
implement improvement measures to reduce medication related errors
and improve quality of care. Measures implemented included: Development of pharmacotherapeutic protocols and guidelines drug
management. - Conducting training sessions for medical staff and
nursing.
Reference
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Introduction: In 2007 Althaia carried out a project which consisted in
implementing the role of the Referent Nurse. Thus, the motivation in the
sanitary professional increased and the patient care improved, which
brought with it the creation of a safety team in order to ensure the
patients’ safety. According to the Spanish Nurse Ethical Code, article
14-15 under chapter 3, all human beings are entitled to the right to life,
to their safety and to the protection of their health. The nurse has the
obligation to ensure and look after the patients’ safety.
In our service we saw the need to set up a standardised way of
monitoring procedures, records and nursing protocols.
Objectives: To improve our patients’ health.To guarantee a good
implementation of healing/nursing protocols.
Methods: Creation of a ICU safety team.Monthly meetings with the safety
team.Controls of observation, intervention and records during a week
every six months.Monitoring of risk indicators, effectiveness and
continuity care: pain, pressure sores, check-list of aided intra-hospital
transport of patients, medication errors and patient identification.
Results: Pain: the patients showed EVE < 3 in 94,4 % of cases.
During the observation period there was a 1,76% of pressure sores91%
of internal ICU transfers check-list was fulfilledMistakes when
prescribing treatments: 9.4%95.5% of the patients were wearing an ID
wristband.
Conclusions: The creation of a safety team in ICU helps us to achieve our
set goals. It also helps us to recognise flaws and/or improvements in our
job, which has an effect on the patient’s safety.
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Introduction: Occult mortality: is the mortality which happens in the
hospitalization ward after the discharge from ICU during the same
hospitable admission.
Readmissions: they represent the patients who are discharged from ICU
and they have to be readmitted into the ICU unexpectedly. The
readmission is precocious if it occurs in the firsts 72 hours after the ICU
discharge.
Objectives: To describe and to identify those factors of risk that might
associate higher risk of death and/or readmission for the patients in the
moment of their ICU discharge.
Methods: It is a retrospective study which information comes from all
the patients who were admitted in the TICU from January 2011 to
December 2013, and were discharged alive from TICU. They are excluded
from the study all patients who were discharged from ICU with orders to
limit the intensive treatment or not reanimation.
25 variables were selected to study in our patients, including the
diagnosis, the number of days of orotrahceal intubation, treatment with
antibiotics and/or vasopressors, blood transfusion, the presence of
tracheostomy in the moment of the TICU discharge, time between
extubation and TICU discharge, presence of nosocomial infection, reason
of dead or readmission. The information was gathered in a database in
Excel.
Results: From January 2011 to December 2011, 1748 patients were
admitted into the TICU 2013. The average of age was 56 years. The
mortality in the TICU was 11.2%, so 1681 patients were discharged alive
from the TICU. 23 patients (1%) represented the “occult mortality”
happened during these three years. From them, 44% needed orotracheal
intubation; 69% were discharged from TICU on holiday or weekend; 26%
of the dead reasons were related with respiratory insufficiency, and 25%
were related with infectious complications; 33% of the patients had a
nosocimial infection during the TICU admission. 37 patients were
readmitted in these three years, from them 19 were precocious. From the
readmitted patients, 75,7% had needed orotracheal intubation; The main
reasons of readmission were surgical complications (35%) and infectious
complications (30%). 81% of the patients who were readmitted came
from a surgical service. 40 of the patients who were readmitted
precociously, were discharged from TICU on weekend. 32% of the
patients who were readmitted, died in TICU.
Conclusions: The mortality of patients who were readmitted was higher
than the average of the TICU. The most important reason of occult
mortality and readmission are infectious complications. The most
frequent reason (60%) of readmission and/or occult mortality in patients
who were in hospitalization ward more than 14 days, were infectious
complications.
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Introduction: Central venous catheters (CVC) frequently are needed in
onco-haematological patients during their hospitalization. In this
particular population, local complications related to cannulation, such us
bleeding or hematoma, are increased. Nowadays, ultrasound guided
cannulation can provide benefits to avoid these adverse events.
Objectives: To analyze safety and effectiveness of ultrasound guided (USG)
CVC cannulation performed by a trained team in onco-haematological
patients.
Methods: Prospective 6 months pre-post study of all CVC cannulations,
except those peripherally inserted, in patients from onco-haematological
ward in a university teaching hospital. Ultrasound team was composed
by 3 physicians and 2 nurses trained on vascular USG cannulation. During
“pre-team” period, CVC cannulation was performed by the intensivist on
duty using anatomical landmark or USG technique. In the second period,
CVC cannulation was exclusively performed by USG team. Demographic
and clinical data as well as variables related to cannulation were
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collected. Results are expressed as mean ± standard deviation and
percentages. Comparisons between variables were performed by Student´
s t-test and Pearson´s chi-squared test or Fisher’s exact test.
Results: A total of fifty seven CVC cannulations were performed in forty
two patients. Thirty one CVC cannulations (54.4%) were performed by
USG team. No differences were observed between post and pre-team
period regarding sex (women 35.5% vs. 30.8%; p = 0.71), age (54.4 ± 16.2
years vs. 51.7 ± 18.0 years; p = 0.56), catheter indication (chemotherapy:
77.4% vs. 73.1%; p = 0.76; apheresis: 12.9% vs. 19.2%; p = 0.72; medical
treatment: 3.2% vs. 7.7%; p = 0.59; parenteral nutrition: 6.5% vs. 0.0%; p =
0.50) or placement (right internal jugular: 64.5% vs. 73.1%; p = 0.57; left
internal jugular: 22.6% vs. 7.7% p = 0.16; right femoral: 12.9% vs. 19.2%;
p = 0.72). Success on first attempt was higher in USG team period (87.1%
vs. 57.7% p = 0.02). In the same way, there was a lower rate of
hematoma and bleeding at 24 hours in the second period (12.9% vs.
38.5%; p = 0.03) with no differences in platelet account (124.9x10 3 ±
91.9x103 vs. 131.5x103 ± 73.0x103; p = 0.78), coagulation parameters (INR:
1.1 ± 0.3 vs. 1.0 ± 0.2; p = 0.41; TTPa: 24.6 ± 8.9 seconds vs. 25.4 ± 9.7
seconds; p = 0.75) or need for transfusion (26.7% vs. 16.0%; p = 0.51). No
severe complications were observed in both periods.
Conclusions: Ultrasound guided CVC cannulations performed by a trained
team is a safe and effective procedure in onco-haematological patients.
This approach is also related to a lower rate of local complications.

OUTCOMES IN SEPSIS
A79
A high anti-inflammatory response is associated with intermediate-term
mortality in patients with sepsis
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Introduction: Sepsis is characterized by a complex systemic inflammatory
response to infection. While an overwhelming pro-inflammatory response
is held responsible for early deaths, subsequent anti-inflammatory cytokine
production may lead to immunosuppression and secondary infections. This
has been suggested as a cause of intermediate-term deaths [1].
Objectives: To study the relation between a persistent anti-inflammatory
response and day 4-14 mortality in patients with severe sepsis and septic
shock who have survived beyond the initial pro-inflammatory phase.
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Methods: We included consecutive patients admitted with severe sepsis or
septic shock to the Intensive Care Units (ICU) of 2 tertiary care centres in The
Netherlands between January 2011 and July 2013 with a length of stay of at
least 4 days. We excluded patients with prior immune deficiency. The antiinflammatory response was assessed through interleukin (IL)-10 plasma
concentrations on admission, day 2, and day 4 using BD™ CBA Flex Set
system immunoassays. We categorized patients into 3 groups (low,
moderate, high) based on day 4 IL-10 percentiles (< 25th, 25-75th, >75th)
and change from day 2 values. We measured IL-6 as marker of proinflammation. We used multivariable logistic regression analysis to study
the relation with day 4-14 mortality and control for confounding.
Results: We enrolled 485 patients; of these, we excluded 116 cases because
of known immune deficiency and 19 cases because of missing plasma
samples, leaving 350 subjects for analysis. A total of 148 (42%) patients were
categorized as having a low anti-inflammatory response, 122 (35%) as
moderate, and 80 (23%) as high. The groups were similar with respect to
age, gender, and ICU length of stay (LOS), but patients with high antiinflammatory response had higher Apache IV scores and were diagnosed
with more abdominal and less pulmonary infections. Mortality between day
4 and 14 was 14%, 9% and 36% for patients with low, moderate, and high
IL-10 levels, respectively (p= < 0.01). After adjustment for age, comorbidities,
sequential organ failure assessment score, site of infection and IL-6 response
in the first 4 days of ICU admission, a persistent high anti-inflammatory
response on day 4 remained independently associated with increased
mortality (crude odds ratio high vs. low 3.4; adjusted 2.8, 95% CI 1.4-5.7).
Conclusions: High anti-inflammatory response after 4 days is an
independent risk factor for intermediate-term mortality in critically ill
patients with sepsis.
Grant Acknowledgment: This study was performed within the Molecular
diagnosis And Risk stratification of Sepsis (MARS) project (grant-04l-201).
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1. Hotchkiss RS, Monneret G, Payen D: Sepsis-induced immunosuppression:
from cellular dysfunctions to immunotherapy. Nat Rev Immunol 2013,
13(12):862-74.
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Introduction: Septic patients with very low vitamin D (VD) levels are
expected to most benefit from supplementation strategies but few data
are available in this specific population [1].

Table 1(abstract A79) Patient characteristics
Low IL-10 level (n = 148)

Moderate IL-10 level (n = 122)

High IL-10 level (n = 80)

p-value
0.22

Age, median (IQR)

65 (56-73)

62 (53-73)

66 (59-73)

Gender (male), n (%)

94 (64%)

75 (62%)

45 (56%)

0.55

Charlson Comorbidity Index, median (IQR)

4 (0-10)

4 (0-9)

5 (0-11)

0.75

Apache IV score, median (IQR)

82 (67-99)

83 (69-102)

87 (71-113)

0.06

ICU length of stay, median (IQR)

10 (6-17)

10 (7-19)

10 (7-19)

0.38

Total SOFA score day 3, median (IQR)

8 (6-10)

9 (7-11)

10 (8-13)

< 0.01

IL-6 day 4 (pg/ml)*, median (IQR)

3 (2.3-4)

3.9 (3.0-4.7)

4.7 (4-5.5)

< 0.01

Day-14 mortality, n (%)

21 (14%)

11 (9%)

29 (36%)

< 0.01

IQR=Interquartile range. SOFA = Sequential Organ Failure Assessment. Difference between groups (low, moderate, high) was tested by one-way ANOVA or
Kruskal-Wallis test for continuous variables as appropriate. Differences between groups for categorical variables was tested for using a Chi-square test. * Log
transformed
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Objectives: Our purpose is to investigate the clinical/epidemiological
profile and sepsis-related outcome of critically ill septic patients with
undetectable VD levels at ICU admission.
Methods: We conducted an observational study enrolling, during a
12 months period, consecutive patients admitted to our ICU with severe
sepsis/septic shock.
Results: 170 blood samples were obtained from 107 patients (septic shock /
severe sepsis: 62% / 38%). ICU admission VD deficiency (≤ 20ng/mL) was
observed in 93.5% of the patients: 57 (53.3%) showed undetectable levels (<
7ng/mL). In patients (n = 33) who received, during the ICU stay, more than
one VD blood sampling, hypovitaminosis D category did not change over
time (p=ns). The principal infection site was the lung (48.6%): 50 (46.7%)
patients were bacteraemic. Comparing patients with undetectable VD levels
with those ones with values ≥ 7ng/mL, there were not significant differences
regarding main comorbidities, presenting features and disease severity
(p=ns). The former group showed a higher rate of microbiologically
confirmed infections but a lower percentage of microbiological eradication
(80.7% vs. 58%, p = 0.02; 35.3% vs 68%; p = 0.03, respectively). Furthermore
they experienced longer duration of mechanical ventilation and vasopressor
support: 9 ds [3.75-12.5] vs. 4 ds [2-0], p = 0.04; 7 ds [4-10] vs. 4 ds [2-7.25],
p= 0.02. Sepsis-related mortality rate was higher in patients with VD levels <
7ng/mL (50.9% vs 26%). Multivariable regression analysis confirmed ICU
admission undetectable VD concentration (p = 0.01) as independent
predictor of sepsis-related mortality.
Conclusions: Our results suggest that in critically ill septic patients
undetectable VD levels at ICU admission may be a major determinant of
clinical outcome. Further studies should assess the impact of replacement
strategies in this subgroup of patients.
Reference
1. Amrein K, et al: Effect of high-dose vitamin D3 on hospital length of stay
in critically ill patients with vitamin D deficiency: the VITdAL-ICU
randomized clinical trial. Jama 2014, 312(15):1520-30.
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Introduction: Despite the remarkable advances in septic shock (SSh)
management is still among the primary causes of death worldwide and

there have been no significant changes in mortality over the last few
decades.
Objectives: Taking into account the importance of early identification
and intervention in patients with SSh in relation to prognosis, we studied
few biomarkers, measured within 24 hours from the onset of SSh, along
with clinical score to compare their prognostic value for SSh and evaluate
their The purpose of the study was to ascertain the prognostic value and
evaluate their usefulness.
Methods: We conducted a prospective cohort study of 100 consecutive
critically-ill adult ICU patients on first-time admission with SSh according to
the Surviving Sepsis Campaign during one year. Demographic data, severity
score (APACHEII and SOFA) and laboratory data were recorded. The program
used for the data processing and statistical analysis was SPSS 15.0®.
Results: Our study included 100 patients, 59% were men, the respiratory
tract (48%) and abdomen (24%) were the two most common primary sites
of infection. The median length of ICU stay was 8 days; and the 28-day
mortality rate was 36%. Non-survivors were older and had significantly
higher APACHE II and SOFA scores on ICU admission. The median MRproADM and lactate levels were significantly higher in 28 day- non-survivors,
however the number of platelets was significantly lower in this group.
Conclusions: The protein MR-proADM, lactate, platelets are strongly
associated with accurate assessment of the risk of mortality in SSh
patients, and similar to the APACHE II and SOFA score, when measured
within the first 24 hours of onset of SS.
Reference
1. Pezzilli R, et al: Time course of proadrenomedullin in the early phase of
septic shock. A comparative study with other proinflammatory proteins.
Panminerva Med 2012, 54(3):211-7.
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Introduction: Health care associated infections (HCAI) are frequent in
patients admitted to ICU and have a great impact on the clinical
outcome.

Table 1(abstract A81) Distribution of biomarkers within 24 hours
Biomarker

Overall population N = 100 Median
(IQR)

Survivors (n = 64) Median
(IQR)

Non-Survivors (n = 36) Median
(IQR)

P*

Age

64 (54.25-71)

63 (49-69)

66.5 (59-72.75)

0.04

APACHE II

26 (21.5-29.5)

25 (19-29)

27 (22.75-33)

0.002

SOFA

10 (8-12)

10 (8-11)

12 (10-14)

<
0.001

MR-proADM (nmol/
L)

1.71 (0.65-4.11)

1.06 (0.53-3.03)

2.84 (1.1-4.75)

0.002

PCT (ng/mL)

7.63 (1.48-24.04)

4.96 (1.07-23.31)

12.85 (4.23-35.52)

ns

CRP (mg/L)

222.15 (131-337.9)

182.5 (131.62-96.24)

249.08 (124-349.55)

ns

Lactate (mmol/L)

2.39 (1.68-3.96)

2.21 (1.62-3.38)

3.17 (1.96-4.56)

0.015

Platelets (x103/μL)

172.5 (106.5-276)

200(143.5-296)

125.65.2-202.5)

0.003

Cholesterol (mg/dL)

119.5 (81.5-153.5)

125.5 (91.75-161)

105 (67.75-135.75)

ns

*Mann-Whitney test; IQR= interquartile range, MR-proADM = Mid-regional pro-adrenomedullin; PCT = Procalcitonin; CRP = C-reactive protein). MR-proADM was
the best predictor of 28-day mortality with the largest AUC (0.77; 95% CI: 0.7-0.89), followed by platelets (0.76; 95% CI: 0.67-0.85) and lactate (0.74; 95% CI: 0.640.83)
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Table 1(abstract A82)
No infection (n = 89.838)

non HCAI (n= 27.850)

HCAI (n= 11.349)

Age: average ± SD

62.5 ± 16.4

62.6 ± 16.3

60.9 ± 16.3

Sex: n(%)male Female

58,979 (65.6) 30,850 (34.4)

18,115 (65.0) 9,735 (35.0)

7,292 8 (65.2) 3,956 (34.8)

APACHE II: average ± SD

12.53 ± 7.5

18.6 ± 8.2

19.6 ± 8.0

Type of admission: n(%) Coronary Medical
Elective surgery Emergency surgery Trauma

27,363 (92.5) 29,506 (55.4)
1,417 (4.8) 17,204 (32.3)
793 (2.7) 6,514 (12,2) 1,004
20,268 (87.6) 5,467 (43.5) 6,146 1,859 (8.0) 5,705 (45.5) 1,395 (4.3) 1,387 (11.0) 1,546
(67.6)
(15.4)
(17.0)

P < 0.05

Antimicrobial treatment at admission
(n = 28.343): n (%)

10,878 (38.4)

13,228 (46.7)

4,237 (14.9)

P < 0.05

Extrarenal depuration technic (n = 6.400): n(%)

2,163 (33.8)

2,509 (39.2)

1,728 (27.0)

P < 0.05

Parenteral Nutrition (n = 14.565): n(%)

5,064 (34.8)

6,069 (41.7)

3,432 (23.6)

P < 0.05

Mortality: n (%)

5,764 (6,4)

4,966 (17.8)

2,976 (26.2)

P < 0.05

Length of stay: days ± SD

4.9 ± 4.8

10.1 ± 9.4

22.8 ± 16.2

P < 0.05

Objectives: To analyze the characteristics of patients developing HCAI
during ICU admission and their influence on the clinical outcome.
Methods: Prospective, observational, multicenter and voluntary
enrollment study (Spanish registry ENVIN-HELICS) [1]. All patients
admitted to ICU for > 24 hours between 1st April and 30th June during
the period from 2006 to 2013 were included. All episodes of HCAI were
recorded during the follow-up. HCAI were categorized as Ventilator
Associated Neumonia (VAP), Primary bacteriemia and Catheter related
bacteriemia (PB-RCB) and catheter-associated Urinary Tract Infection
(CAUTI) according the HELICS definitions [2]. Patients were categorized as:
no infection (NI) when they had not infection during admission, no-HCAI
when they had infection not related with health-care during admission,
and HCAI when they had at least 1 episode of HCAI. Demographic data,
risk factors, length of stay and mortality were recorded. Univariate
analysis was done using Chi-square test. p value < 0,05 was considered
statistical significant.
Results: Among 129,037 patients admitted to ICU, 58,706 infections were
recorded, of whom 15,490 (26.4%) were HCAI: 6,068 (10.3%) VAP, 4,943
(8.4%) CAUTI and 4,479 (7.6%) PB-CRB. 12,612 (82.1%) of HCAI were ICU
acquired, 1,966 (12,7%) were hospital acquired and 686 (4,4%) were
acquired in the community. Table 1 shows demographic data, risk factors
and the clinical outcome of patients accordingly the infectious status.
Conclusions: Patients admitted to ICU with HCAI have a worse clinical
outcome( higher mortality and length of stay), and are more severely ill
on admission than patients with non related HCAI.
References
1. [http://hws.vhebron.net/envin-helics/].
2. Hospital in Europe Link for Infection Control through Surveillance
(HELICS). Version 6.1. Sep. 2004. Surveillance of Nosocomial Infections in
Intensive Care Units. , En: http://www.ecdc.europa.eu/IPSE/protocols/
icu_protocol.pdf.
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Introduction: The chronically critically ill patient comes from an acute
critical patient who survived the initial insult and did not recover their
physiological baseline functions, depending on life support for weeks to
months, especially on mechanical ventilation support. In literature, the
most frequent definitions are the tracheostomy need or length of stay of
at least 8 days in ICU.

p
P < 0.05
NS
P < 0.05

Objectives: Describe and compare clinical and epidemiological data of
chronic and acute critically ill patients in severe sepsis and septic shock.
Methods: Historical cohort. We analyzed 1293 patient charts from 4
intensive care units from January to December 2013. Patients were included
if had at least 18 years old and had severe sepsis or septic shock with a
minimum survival of 24 hours after the diagnosis. The cases were divided
into 2 cohorts: the chronic critical patient (n = 100, 28.4%) and the acute
critical patient (n = 252, 71.6%).
Results: We analyzed 352 cases of severe sepsis (33.2%) and septic shock
(66.8%). The average age was 65 (range 18 to 98), and 53.1% were men.
The APACHE II average score was 20.9. Lung (58% vs 43.3% p = 0.017)
and bloodstream (25% vs 7.5% p < 0.001) were the most prevalent sepsis
focuses in the chronic cohort, but in the acute cohort were abdomen
(22.2% vs 1% p < 0.001) and urine (15.5% vs 5% p = 0.007). There was
no significant difference comparing SOFA, leukocytes, lactate and PCR,
except the maximum respiratory frequency and the maximum
temperature, these variables tended to have larger average values in
chronically critical patients (RF 26ipm vs 24ipm p = 0.006 / T 36,8ºC vs
37,1ºC p = 0.001). When comparing life support need, there was an
increased use of mechanical ventilation (86.9% vs 73.3% p = 0.01) and
lower use of dobutamine (7% vs 17.5% p = 0.019) by chronically critically
ill patients. The most common class of antibiotics in the chronic cohort
was carbapenems (56.6% vs 33.3%, p < 0.001) and in the acute cohort it
was anti-Pseudomonas penicillin (31% vs 16.2% p = 0.007). The largest
duration of antibiotic therapy was on chronically critically ill patients
(7.3 days vs 9.6 days p < 0.001). Analyzing the outcomes, the length of
stay in the chronic group was higher (27.1 days vs 11.9 days p < 0.001).
Also, the mortality rate until the 21st day of stay in ICU was higher in the
acute cohort than in the chronic cohort, although the mortality rate in
60 days was higher in the chronic cohort (53% vs 40.1% p = 0,037).
Conclusions: The profile of chronically critically ill is different from the acute
patient. Chronic ill patients have more lung and blood infection as well as
dependence on mechanical ventilation as life support. Besides, the chronically
critically ill have a higher survival rate in the first 21 days in ICU; however,
after that period, they begin to show a progressively higher mortality.
Reference
1. Sjoding M, Cooke C: Chronic Critical Illness: A growing Legacy of
Successful Advances in Critical Care. Crit Care Med 2015, 43:476-77.
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Introduction: Urinary tract infection (UTI) is a heterogeneous syndrome
ranging from cystitis to bacteremia with shock and multiple organ failure.
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Objectives: To assess the characteristics of patients admitted to the ICU
with a main diagnosis of UTI complicated with severe sepsis or septic
shock. We focused on relevant urologic history (UH), radiological findings
(RF), need of urologic procedures, causative organisms, antimicrobial
therapy (AT) and patients’ outcomes in the ICU.
Methods: Retrospective observational study conducted in a medical ICU
of a tertiary university hospital. Demographic data, model scores
(APACHE, SOFA), UH, immunosuppression, RF, microorganisms, AT,
number of organ failures (NOF), supportive care and overall mortality
were recorded.
Results: Fifty four patients with a urinary source of infection were
admitted to the ICU between May 2012 and March 2015. Mean age
61.1 ± 13.6. Men 55.6%. 11 immunosuppressed patients. Mean APACHE II
17.2 ± 9.6. Mean SOFA 6.6 ± 3.1. First lactic acid 3.1 ± 2.1. Average length
of stay 4.4 ± 2.1 days.
Fifty five point six of these patients had a previous UH: 22.2% needed
Double J stents, 14.8% transrectal prostatic biopsy and 24.1% needed
nephrostomy tubes or other procedures.
The main diagnosis on admission was acute pielonefritis (57.4%); followed
by sepsis related to transrectal prostatic biopsy (14.8%), complicated
urinary tract infection (11.1%) and prostatitis (7.4%).
We found RF in 43.7%. 27.4% needed urologic procedures during the ICU
stay.
Antimicrobial resistance was detected among twenty two (40.7%) of the
isolated microorganisms. Escherichia coli was the predominant
microorganism: 14 were resistant (R) to ciprofloxacin, 2 R to cotrimoxazole
and 4 presented extended-spectrum beta-lactamases. Carbapenems were
used in 64.8% patients. After empiric antimicrobial therapy, we de-escalated
in 66.7% of these patients, with no associated complications.
NOF were 1 or 2 in 74.1%: 70.4% needed vasoactive support, 4 patients
required mechanical ventilation and 4 received continuous renal
replacement therapy. 3 patients died (5.6%).
Patients with UH needed more urologic procedures and had more NOF,
but no statistically significant differences were found {RR 1.9, IC 95% (0.56.5)}, {RR 2.5, IC 95% (0.69-9)}.
A statistical trend showed that patients with a higher number of RF required
more urologic procedures, although with no statistical significance {RR 2.1,
IC 95% (0.6 - 7.3)}. Furthermore, no statistical significance association was
found between UH and bacterial resistance or immunosuppression.
Conclusions: Patients with severe sepsis or septic shock due to UTI in
the ICU had a satisfactory outcome.
De-escalation was done in two thirds of the patients with no complications.
We found a high percent of patients with a previous urologic history and
radiological findings who needed more urologic procedures but no
statistically significant associations were found.
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of ICU stay). The significance of differences between groups was analysed
using one-way ANOVA for normally distributed data, Kruskal-Wallis test for
non-parametric data and chi-squared test for all categorical variables.
Kaplan-Meier analysis was performed to show the survival within different
categories of thrombocytopenia. Spearman’s correlation was used to analyse
the correlation between markers of coagulation activation with platelets
counts on admission to ICU.
Results: 762 patients were included in the study; 162 mildly, 131
moderately and 111 severely thrombocytopenic patients were identified.
The 28-day mortality was significantly higher in severely thrombocytopenic
patients (30% vs 14%, p < 0.001) compared to non-thrombocytopenic
patients. Platelet count dropped in all patients within the first two to five
days of critical illness, followed by a compensatory increase in platelet
numbers. In severely thrombocytopenic patients the platelet count
continued to fall over five days and was followed by slow improvement.
Severely thrombocytopenic patients had a significantly worse outcome and
a longer ICU stay compared to any other category of thrombocytopenia.
Persistent thrombocytopenia over seven days was associated with mortality.
There is no correlation between routine coagulation values and platelets at
admission.
Conclusions: Severely thrombocytopenic patients had an increased
morbidity and mortality in this large cohort study. They took longer for
improvement in platelet count and are linked with poor outcomes.
Persistent thrombocytopenia is also associated with mortality. Clinicians
should be more vigilant with this cohort and should promptly focus on
causes of thrombocytopenia in order to guide treatment.
No Grants used for this study.
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Introduction: Although sepsis outcomes are relatively well known for
developed countries, very few studies evaluated the long-term prognosis
of septic patients at a national level in developing countries.
Objective: To determine the magnitude and duration of the effects of
sepsis on survival of adult patients hospitalized in public hospitals in
Brazil.
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Introduction: Thrombocytopenia is a common laboratory finding among
critically ill patients. Studies have shown that thrombocytopenia is
associated with increased morbidity and mortality, however there is
limited evidence showing increasing mortality with increasing severity of
thrombocytopenia. Several risk factors, such as sepsis and surgery, have
been associated with thrombocytopenia. The relationship between routine
coagulation parameters and platelet count has not been explored.
Methods: This retrospective study included Intensive Care Unit (ICU)
patients admitted to the Royal Liverpool University Hospital between
January 2008- January 2012. Demographic details were collected
at admission along with routine blood results for the first 7 days.
Thrombocytopenia was categorised according to severity (severe < 50 ×
109/L, moderate 50-100 × 109/L, mild 100-150 × 109/L during the first 7 days

Figure 1(abstract A86) Overall mortality. Long-term mortality rate
was 17.4% for septic patients and 7.9% for controls (p < 0.001),
with a hazard ratio of 1.4 (CI95% 1.3-1.5), after adjustment for ICU
stay (fig. 2).
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phosphomycine i.v. at least for seventy-two hours, as rescue therapy for
septic shock bacteraemia due to multidrug resistant (including colistin
resistance) bacteria. Main outcomes (i.e. death in ICU, recovery from
septic shock) were compared with cases of septic shock due to multidrug
resistant (but susceptible at least to colistin) gram negative bacteraemia
(first ICU episode) who received appropriate antibiotic therapy for at least
seventy-two hours (Controls).
Results: Twelve Cases and 14 Controls were included in the study. Median
(IQR) age (years) were 56(45.5-69.2) and 62(57-65), APACHE II 21(20-31) and
18(14-24.5), ICU day of septic shock 63.5(39.5-129.7) and 10(5-16). Duration
(days) of phosphomycine treatment was 12.5(9.7-15). Initial empirical
antibiotic therapy was appropriate in 62.5% of Controls. Four (33%) Case
and 9 (64%) Controls recovered from septic shock in both groups (p =
0.23). ICU duration in Cases and Controls were 73(41-152) and 25(16-33)
(p = 0.02) while overall mortality was 75% and 67% respectively (p > 0.5).
Conclusions: The use of phosphomycine as rescue therapy in septic shock
due to multidrug resistant bacteraemia resulted in low recovery rates
although not significantly different compared to patients with septic shock
due to multidrug resistant (susceptible to more than two antibiotics
including colistin) bacteria.

Figure 2(abstract A86) Long-term mortality ICU stay was a positive
confounder, particularly for the overall mortality hazard ratio.

Methods: Retrospective cohort study using the national hospitalization
database of patients older than 15 years admitted to public hospitals
from 2005 to 2010. These patients were residents in 10 state capital cities
comprising all geographic regions of the country. Sepsis episodes were
identified according to sepsis-associated International Classification of
Diseases codes (ICD-10) [1]. Patients with at least one episode of sepsis
during their hospitalizations were matched by year of hospital admission,
age group, gender and postal code to patients hospitalized due to other
causes. Hospitalization records of sepsis cases and controls were linked
through a deterministic linkage to records of the national mortality
information system from 2005 to 2011. Kaplan-Meier and Cox regression
models were used to evaluate overall and long-term mortality. Long-term
mortality was defined as occurring after discharge of the first
hospitalization due to sepsis for cases or to other causes for controls.
Results: We identified 33,552 patients with at least one episode of sepsis
during hospitalizations, which were compared to 33,341 hospitalized
controls. Patients were followed for a minimum of one and a maximum of
6 years. ICU admissions at least once during hospitalizations were 43.5%
for sepsis cases and 4.6% for controls. Overall mortality rate was 62.1% for
septic patients and 13% for controls (p < 0.001), with a hazard ratio of 4.2
(CI95% 4.0-4.3), after adjustment for ICU stay (figure 1).
Conclusions: This study confirms previous findings of excessive mortality
rates for sepsis in Brazil [2]. Moreover, septic patients who survive
hospitalization in public hospitals have a higher mortality for subsequent
years as compared to matched hospitalized controls.
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Introduction: The management of septic shock due to gram negative
infections is challenging due to the multidrug antibiotic resistance of some
bacterial species.
Objectives: We investigated outcomes of critical care patients with septic
shock due to gram negative bacteraimia susceptible only to phosphomycine.
Methods: Data from septic shock cases hospitalized in a tertiary ICU,
during 2014, were retrospectively collected if patients had received
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Introduction: A continuous infusion of the beta-blocker esmolol has
recently been demonstrated to increase stroke volume without increasing
norepinephrine dosage or impairing microcirculation in patients with
septic shock [1]. In addition, a pre-existing oral therapy with beta-blockers
was associated with a potential 28-day mortality survival benefit in septic
patients [2]. The influence of a new initiated or discontinued oral betablocker therapy upon 90-day mortality, however, remains unclear.
Objectives: We hypothesized that a new initiated therapy with oral betablocker reduces 90-day mortality in patients with severe sepsis or septic
shock, while discontinuation of a pre-existing treatment increases it.
Methods: The present observational, single-center cohort study of
intensive care unit (ICU) patients with primary severe sepsis or septic shock
at the University Hospital of Greifswald, Germany, was performed from
January 2010 to December 2013. The local ethics committee approved the
study (Identifier: BB 133/10) and waived a written informed consent
because of the anonymous data collection and the quality saving and
observing character of the study. The study complied with the Declaration
of Helsinki and was performed according to the responsible data
protection board. The oral administration of beta-blockers (bisoprolol,
carvedilol, metoprolol, nebivolol, atenolol, talinolol, propranolol, sotalol)
before as well as during ICU stay and 90-day mortality were registered.
Categorical data are expressed as percentages and counts.
Results: 580 adult patients were included.
Discontinuation of a pre-existing administration with beta-blockers during
sepsis therapy was associated with an increased 90-day mortality of 71%
(42/59) compared to 42% (96/226) in patients with a continued therapy
(OR 3.35; 95% CI 1.80 - 6.23) (p < 0.001). The number needed to harm was
3.48 (95% CI 2.38 - 6.46).
In contrast, a new initiated therapy of oral beta-blockers reduced 90-day
mortality from 42% (77/181) in patients without beta-blocker therapy
before and during sepsis to 28% (32/114) (OR 0.52, 95% CI 0.32 - 0.87)
(p < 0.05). The number needed to treat was 6.9 (95% CI 3.93 - 28.40).
A chronic, pre-existing beta-blocker therapy did not improve 90-day
mortality if continued during sepsis therapy in comparison to patients
who did neither get beta-blocker treatment before or during sepsis
(OR 1.00; 95% CI 0.68 - 1.49) (p > 0.05).
Conclusions: The present results suggest that a pre-existing therapy with
oral beta-blockers should not be stopped in patients with severe sepsis
and septic shock. In addition, the new initiation of beta-blocker therapy
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should be considered in these patients after initial stabilization.
Randomized, controlled studies are required to confirm these results.
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Introduction: Hemoglobin (Hb) level transfusion thresholds in patients with
sepsis who develop anemia have long been a matter of debate. In a
randomized controlled trial comparing thresholds of Hb ≤ 7 g/dL vs. ≤ 9 g/dL
in patients with severe sepsis and septic shock, comparable outcomes
including mortality were obtained [1], while in an observational study of
those patients, higher Hb levels were associated with lower mortality [2].
During the resuscitation phase of septic shock, a substantial number of
clinicians may have used a higher threshold of hemoglobin at 10 g/dL, as
recommended in the Surviving Sepsis Campaign Guideline 2008 [3].
Objectives: In this retrospective study of patients with severe sepsis and
septic shock, we investigated whether a higher transfusion threshold of
Hb≤11g/dL or higher, compared with Hb≤9g/dL, was associated with
improved outcomes including ICU and in-hospital mortality.
Methods: This is a retrospective study from the database of the J-SEPTIC
DIC study conducted in 41 ICUs, which was developed to evaluate an
association between sepsis-related coagulopathy, anticoagulation
therapies, and clinical outcomes in 3195 adult patients with severe sepsis
and septic shock admitted to ICUs in Japan from January 2011 through
December 2013. Patients were divided into three groups with virtual
transfusion thresholds according to the lowest hemoglobin levels recorded
during the first seven days of ICU stay: i) a threshold of Hb≤9g/dL,
ii) Hb≤11g/dL, and iii) Hb>11g/dL. Patients either not transfused with the
lowest Hb≤9g/dL or transfused with the lowest Hb>13 g/dL were
excluded. Patients transfused with the lowest Hb levels ≤9g/dL or not
transfused due to Hb levels spontaneously maintained >9g/dL and ≤ 11g/
dL were assigned to the group with a threshold of Hb≤9g/dL. Equivalent
assignment criteria were applied to the remaining two groups. To
determine an association between RBC transfusion thresholds and
mortality, multivariate logistic regression analysis was performed.
Results: Of 3195 patients, 1423 patients (44%) received one or more RBC
units during the first seven days of ICU stay. Crude ICU mortality in the
Hb≤9g/dL, Hb≤ 11g/dL, and Hb>11 g/dL groups was 10.9, 7.3 and 7.5%,
respectively (p= 0.074), while in-hospital mortality in each group was 26.4,
18.2 and 9.4%, respectively (p < 0.001). Using multivariate analysis, higher
thresholds of Hb was not associated with ICU mortality (odds ratios: OR
[confidence interval: CI] 1.19 [0.76-1.87] and 2.37 [0.75-7.53] for Hb≤11g/dL
and Hb>11g/dL groups, respectively, compared with Hb≤9g/dL) or inhospital mortality (OR 1.11 [0.75-1.66] and 0.94 [0.35-2.56], respectively).
Conclusions: In this retrospective multicenter observational study of
patients with severe sepsis and septic shock, transfusion thresholds with
a Hb>9g/dL were not associated with reduced mortality.
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Introduction: In ARDS lung parenchyma presents great variability in
inflation, lung inhomogeneities and [18 F]FDG uptake. In fact, inflation
progressively decreases along the sternum-vertebral axis [1] leading to
further inhomogeneities that may act as “stress raiser” [2]. That can
activate a local inflammatory response leading to edema.
Objectives: We aimed to examine the voxel by voxel relationship
between [ 18F]FDG uptake and inhomogeneity according to the actual
classification of ARDS.
Methods: 20 ARDS patients underwent a PET-CT scan at 10 cmH 2 O.
[18F]FDG uptake was determined with the graphical Patlak approach [3]
voxel by voxel. Lung inhomogeneities were determined by measuring the
gas/tissue ratio in two contiguous lung regions. We defined
inhomogeneities the fraction of lung volume whose inhomogeneities were
greater than 1.61 [4].
Results: 5 patients presented mild, 12 moderate and 3 severe ARDS.
In mild and moderate ARDS a consistent lung fraction is homogeneous
with a high [ 18 F]FDG metabolic activity (53 ± 14% and 53 ± 20%).
Inhomogeneous lung fraction with a higher [ 18 F]FDG uptake increases
from mild to severe (12 ± 3%, 16 ± 9% and 27 ± 11%). On the other hand,
the homogeneous parenchyma with normal [18F]FDG uptake decreases in
worse ARDS (33 ± 14%, 26 ± 20% and 5 ± 9%).
Conclusions: Our findings indicate that the actual classification of ARDS
from mild to severe reflects the underlying pathophysiology. In fact, while
a similar sized homogeneous and inflamed/metabolically more active
compartment is present in all the ARDS patients, in mild ARDS it is
associated with a consistent fraction of normal lung while in severe ARDS
is primarily associated with inhomogeneous, inflamed/metabolically more
active lung tissue.
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Introduction: Angiotensin converting enzymes (ACEs) are important in the
control of the cardiovascular function and their inhibition have a primary
role in the treatment of hypertension and heart failure. However they have
effects beyond the cardiovascular system. Angiotensin 2 production by
ACE and stimulation of the angiotensin 1 (AT1) receptor subtype reduces
nitric oxide bioavailability, promotes inflammation and fibrosis. The ACE
type 2 (ACE2) increases angiotensin 1-7 production and counterbalances
ACE effects. Some animal data have shown a beneficial role of the upregulation of the ACE2 pathway and a detrimental role for the upregulation of the ACE classic pathway in different ARDS, but there are no
data in patients with ARDS.
Objectives: We compared the plasma concentrations of ACE and ACE2 in
patients with ARDS and correlated them with ICU mortality.
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Methods: We measured the plasma concentrations of ACE and ACE2 by
a quantitative ELISA method (Cloud-Clone Corp, US) at time of diagnosis
of ARDS (Berlin definition) in 80 consecutive patients admitted to our
department of intensive care We compared the plasma concentrations of
ACE, ACE2 and ACE/ACE2 ratio between ICU survivors and non-survivors.
All analyses were performed in SPSS 22.0 and a p value < 0.05 was
considered as significant. Al values are presented as medians with p25-75.
Results: The main characteristics of the 80 consecutive ARDS patients are
presented in Table 1. The ICU mortality was 31%. ACE was significantly
higher in non-survivors compared to survivors, but ACE2 and ACE/ACE2
ratio were similar in survivors and non-survivors (Table 2). The area under
the curve for the receiver operator characteristics (AUC_ROC) for the ACE
to discriminate between survivors and non survivors was 0.65(0.51-0.79).
Conclusions: Increased ACE levels are associated with worse outcome in
ARDS patients, which might indicate endothelial activation and may have
implication for therapy.
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Introduction: Pleural effusions (PE) are common in intensive care unit
(ICU) patients, especially in patients under mechanically ventilation. Since
PE can alter gas exchanges, one could hypothesize that PE could play a
role in the outcome of weaning from mechanical ventilation.
However, no study has yet reported the incidence and characteristics of
PE in the specific context of weaning failure.
Objectives: To describe the incidence of pleural effusion in patients who
failed a first spontaneous breathing trial (SBT) and to describe the
characteristics of these patients.
Methods: We conducted a prospective observational study in three
medical ICU. All mechanically ventilated patients were screened daily. In
patients who failed their first SBT, a pleural ultrasonography was
performed and the presence of PE was qualitatively quantified according
to a 4-steps classification: 0: no PE; 1: small PE; 2: moderate PE and 3: large
PE. In addition the main clinical characteristics of patients were collected.
For statistical analysis, patients with classes 0 and 1 were regrouped, as
were patients with classes 2 and 3.
Results: From November 2014 to March 2015, 336 patients were screened
and 56 (17%) failed their first SBT. Among them, 28 patients (50%) had no
PE, 18 patients (32%) had small PE (left or right), 8 (14%) patients had
moderate PE and 2 (4%) patients had large PE.
Patients with moderate and large PE stayed longer in ICU (19 ± 7 vs. 9 ±
7 days, p < 0.01) and had a longer duration of mechanical ventilation
(14 ± 9 vs. 24 ± 12 days, p < 0.01) as compared with patients without PE
and with small PE.
Patients with moderate or large PE and patients without PE or with small
PE shared similar characteristics at admission (age: 66 ± 14 and 61 ± 15
and SAPS 2: 55 ± 18 53 ± 15, p > 0.05).
Shock as the cause of initiation of mechanical ventilation was more
frequent in patients with moderate and large PE as compared to patients
without and small PE (40% vs. 4%, p < 0.01).
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Only one patient with a large PE had a pleural evacuation but without
clinical improvement.
Conclusions: Significant pleural effusion is often detected in difficult to
wean patients (18%), and is associated with shock state as the reason for
mechanical ventilation. The interest of pleural drainage in this population
deserves further studies.
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Introduction: Prone positioning has been proven to increase oxygenation
among patients with ARDS. However, individual RCTs did not show a
significant mortality reduction among ARDS patients in prone compared to
supine positioning except in the recent PROSEVA study.
Objectives: This meta-analysis assessed the effectiveness of prone versus
supine positioning among patients with ARDS in reducing 28-day, 60-day,
90-day, and ICU mortality. Incidence of adverse events (ventilatorassociated pneumonia, pneumothorax, endotracheal tube obstruction and
unplanned endotracheal tube extubation/displacement) and length of ICU
stay were also be evaluated.
Methods: We used literature search of MEDLINE, Current Contents,
Cochrane Central Register of Controlled Trials, Google Scholar, Science
Direct, and HighWire Press to identify relevant RCTs for our meta-analysis.
We used the following search strategy and MeSH/key terms: (prone OR
prone ventilation) AND (ARDS OR acute respiratory distress syndrome). We
limited our search to clinical trials. No limits are set for language of
publication. We performed manual search of the references from original
studies and review articles to identify any additional relevant trials and
increase completeness. We searched for electronic conference proceedings
of the American Thoracic Society and unpublished and ongoing trials in
ClinicalTrials.gov and Current Controlled Trials. Odds ratio with 95% CI was
computed for dichotomous outcomes using Mantel-Haenszel and randomeffects model.
Results: Four RCTs met our inclusion criteria, including 502 patients
randomized to prone ventilation and 482 patients to supine ventilation.
All studies had low risk of bias. Overall, prone ventilation did not reduce
28-day (OR = 0.64; 95% CI = 0.39-1.03; p = 0.05; I2 = 62%), 60-day (OR =
0.73; 95% CI = 0.44-1.23; p = 0.02; I2 = 66%), and 90-day (OR = 0.71; 95%
CI = 0.39-1.27; p = 0.03; I2 = 73%) except for ICU mortality (OR = 0.59; 95%
CI = 0.38-0.92; p = 0.09; I 2 = 58%). Length of ICU stay was not reduced
(OR = 1.28; 95% CI = -2.10-4.66; p = 0.34; I2 = 13%). Prone ventilation did
not increase adverse events except for endotracheal tube obstruction
(OR = 2.02; 95% CI = 1.35-3.03; p = 0.88; I2 = 0%).
Conclusions: Our meta-analysis does not suggest a beneficiary effect of
prone positioning on mortality (28-day, 60-day, 90-day) except for ICU
mortality among overall moderate to severe ARDS patients. In addition,
our data suggests that ventilation in the prone position increases the
incidence of airway obstruction but does not shorten days of ICU stay
nor increase incidence of ventilator-associated pneumonia, unplanned
endotracheal tube extubation/displacement, or pneumothorax.
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Introduction: Sepsis and mechanical ventilation are both risk factors of
diaphragmatic dysfunction (DD) in critically ill patients. The evolution of
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diaphragmatic function under mechanical ventilation in septic and non-septic
patients has not been described.
Objectives: To assess the evolution of diaphragmatic function in patients
under mechanical ventilation (MV) with and without sepsis on admission.
Methods: We prospectively included mechanically ventilated patients of
a 16-beds medical intensive care unit. Diaphragmatic function was
estimated by the gold standard method using bilateral anterior magnetic
stimulation (Ptr,stim) at two distinct time points:
1) during the first 24 hours of mechanical ventilation and.
2) in the 24 hours after switching to spontaneous ventilation mode.
Sepsis was defined according to the Surviving Sepsis Campaign criteria.
A Ptr,stim lower than -11 cmH2O defined DD.
Results: Forty-two critically ill patients were investigated (26 males, mean
age 61 ± 14 years, SOFA score 9 ± 4). Twenty six (62%) had sepsis on
admission. Patients with and without sepsis were similar with regards to
age, gender, past medical conditions, length of stay and of MV, use of
sedatives and SOFA score). The first and second evaluations were
respectively performed after a median (interquartile range) of 1(1-1) and
3.75 (2-5) days from the onset of MV. Overall, DD was present in
34 patients (81%) on the first evaluation and in 35 (83%) on the second.
Initial Ptr,stim was lower in patients with sepsis (6.6 ± 3.2 vs 9.7 ±
4.8 cmH2O, p = 0.016). Patients with initial sepsis had a mean increase of
29.7% in Ptr,stim between the two evaluations, whereas in patients
without initial sepsis Ptr,stim decreased by a mean 10.9% (p = 0.03). On
average, Ptr,stim increased by 12.4 percent.day -1 and decreased by
3.8 percent.day-1 in septic and non septic patients, respectively.
Conclusions: In critically ill patients, sepsis on admission is associated
with worse but partially reversible diaphragmatic dysfunction. On the
opposite, patients without sepsis had a continuous decrease in
diaphragm function. These findings provide new insight in the
interrelated contributions of the sepsis and MV on diaphragmatic
dysfunction.
Grant Acknowledgment: Martin DRES was supported by Assistance
Publique Hôpitaux de Paris.
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Introduction: Stablishing when a non-invasive first line approach can be
an option in the management of acute respirarory failure due to severe
pneumonia represents a major challenge.
Objectives: To analyze the influence of first line non-invasive respiratory
support in the outcome of patients admitted with severe pneumonia.
Methods: We analyzed retrospective data from patients admitted due to
severe pneumonia in our polivalent ICU during a 4-year period. Every
patient received antibiotic treatment according to current guidelines.
We collected data related to the specific initial ventilatory therapy, need
for therapy escalation and clinical outcomes.
Results: During the period studied, 113 patients were admitted to our ICU
due to severe pneumonia (78 % from community and 22 % from hospital)
36 (31.8 %) were treated initially with invasive ventilation (MV), 45 (39.2%)
with non-invasive ventilation (NIV), 5 (4.4%) with high-flow nasal cannula
(HFNC) and 27 (23.9%) with conventional oxygen therapy (COT).
NIV was applied to older and more sick (as measured by APACHE II)
patients compared to HFNC and COT [63.3 years (CI 95% 58.2-68.5) vs
48.3 (41.5-55) p 0.001; APACHE 17.8 (16.1-19.4) vs 14.9 (12.8-17) p 0.03]
ICU stay and mortality was higher in NIV group compared to
conventional therapy [8 days (IQR 5-18) vs 4 (2-11) p 0.004; mortality
35.5 % vs 9.1 % p 0.007].
Higher rate of delayed intubation was observed in NIV patients, not reaching
statistical difference between groups (40 % vs 24.2 % p 0.15) In those with
delayed intubation, duration of MV was higher [13 days (IQR 6-26) vs 8 (3-11)
p 0.006] Those patients requiring escalation to mechanical ventilation
presented, as was expected, double mortality (50 % vs 11.5 % p 0.001).
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Among all patients finally ventilated (63 patients), those with delayed MV
had similar age an APACHE II but longer ICU and hospital stay and
duration of mechanical ventilation [13 (5-17) vs 19 days (13-39) p 0.005;
18 (12-25) vs 30 days (15.5-47.5) p 0.032; 8 (3-11) vs 13 days (6-26)
p 0.006] and a trend to higher mortality (46.4 vs 34.3 %; ns).
Conclusions: An initial non-invasive oxygen therapy management for
severe pneumonia did not impact in outcomes, except for patients finally
requiring mechanical ventilation. Non invasive ventilation was probably
applied to sicker patients and this fact may explain the worse evolution
of this subgroup.
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Objectives: To evaluate the clinical usefulness of lung biopsy in
ventilated patients admitted to an Intensive Care Unit.
Methods: Retrospective descriptive study that included 16 ventilated
patients admitted to the ICU, which underwent a lung biopsy between
2008 and 2013. Demographic data, reason for admission, comorbidities,
APACHEII, SOFA, SAPS3, reason for biopsy, clinical data, laboratory results,
bronchoalveolar lavage (BAL), radiological pattern and histology, were
analyzed. Changes in treatment generated by these results and their
impact on prognosis were also analyzed.
Results: The average age of the population was 60 ( ± 13) years. 68.8%
of patients were male. Most patients were admitted for severe CAP
(62.5%). The most frequent comorbidities were malignancy and
immunosuppression (25%) with APACHE 17 ( ± 5) SAPS3 57 ( ± 14) and
SOFA 5 ( ± 2). The main reason for lung biopsy was nonresolving acute
respiratory distress syndrome (ARDS, 56.3%). 62.5% of biopsies were
opened, 25% were transbronchial and 12.5% were obtained with
transthoracic punction. Laboratory results and BAL were inconclusive and
the most frequent tomographic pattern was alveolar damage and ground
glass (56.2%). The main results of biopsies were idiopathic interstitial
disease (56%), tumors (25%) and other processes (19%). In 55.5% of cases
the histologic diagnosis led to changes in treatment (start corticosteroids
or stop antibiotic). The most common complication related to the
procedure was pneumothorax (25%). Intra-ICU mortality was 50% and
within patients who died, 75% had neoplastic disease and 25% had
interstitial disease.
Conclusions: Open lung biopsy confirmed the diagnosis in all cases and
caused a change in treatment in 50% of them. The most frequent
diagnosis was idiopathic interstitial lung disease, which appears to have a
better prognosis than neoplasic pathology. In the group of patients with
nonresolving ARDS, Lung biopsy could be a useful and safe procedure to
guide the treatment and prognosis.
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Introduction: Increased Intra-abdominal pressure is common in critically
ill patients [1] and it may adversely affect respiratory function. Mechanical
ventilation (MV) is considered a predisposing factor for increased intraabdominal pressure (IAP), especially when positive end-expiratory
pressure (PEEP) is applied or in the presence of auto-PEEP. (2) However, it
is not known if an increase in intra-abdominal pressure during weaning
can be a marker for failure.
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Objectives: To assess the role of measuring intra-abdominal pressure in
predicting success of spontaneous breathing trial, and whether intraabdominal pressure can predicit risk of re-intubation in the first 24 hours
after extubation.
Methods: Study included 123 patients who were ventilated due to
respiratory failure and were ready for weaning.To be enrolled in the
study, patients had to have an improvement or resolution of the
underlying cause of acute respiratory failure; adequate gas exchange as
indicated by a PaO2 above 60 mm Hg while breathing with an Fi O2 of
0.40 or less with a positive end-expiratory pressure (PEEP) of 5 cm H2O
or less; awake patients with a Glasgow Coma Scale score above 13; a
temperature below 38° C; hemoglobin level above 10 g/dl; and no further
need for vasoactive or sedative agents. In addition, the responsible
physician had to agree that the patient was in stable condition and ready
to be weaned from the ventilator. To measure IAP 50 ml of sterilized
normal saline was inserted into the bladder using the Foley catheter and
pressure was measured using the Krons technique. Baseline IAP was
measured before SBT (IAP1)and was measured at 15 minutes interval for
60 minutes(IAP2-IAP3-IAP4-IAP5)Patients with BMI more than 30,
abdominal pathology and baseline intrabdominal hypertension were
excluded.
Results: Out of123 patients,94 were successfully extubated after
60 minutes versus 29 who failed the SBT. Mean IAP at all time intervals
was 7.4cmH20 in those who were successfully extubated versus
8.4 cmh20 in those who failed the SBT (p = 0.013). IAP was lower at all
time intervals(IAP1,IAP2,IAP3,IAP4,IAP5) in patients who were extubated
than those who failed (5.97,7.27,7.68,7.69,7.65 vs 6.79,11.28,10.92,15.33,
14.50) Out of the 94 patients who were successfully extubated,
31 patients were reintubated in the first 24 hours. The mean IAP in
patients who were reintubated was 7.4 cmH20 versus 7.3 cmH20 in those
who were not re-intubated.
Conclusions: Intrabdominal pressure is higher in patients who fail the
Spontaneous Breathing trial druing weaning from Mechanical Ventilation

Figure 1(abstract A97) IAP at different time intervals.

Table 1(abstract A97) Mean IAP at Different Time
Intervals
IAP1

IAP2

IAP3

IAP4

IAP5

Extubated(n = 94)

5.97

7.27

7.68

7.69

7.65

Failed SBT (n = 29)

6.79

11.28

10.92

15.33

14.55
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and can be used to predicit failure. However, Intra-abdominal pressure
was not significantly different in patients who were re-intubated in the
first 24 hours after extubation.
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Introduction: Acute respiratory failure (ARF) is the leading cause of
intensive care unit (ICU) admission of immunocompromised patients. In the
early 2000’s, two randomized controlled trials suggested that noninvasive
ventilation (NIV) could decrease mortality of immunocompromised patients
admitted to ICU for acute respiratory failure (ARF) as compared to standard
oxygen therapy (O2). However, the benefits of NIV in immunocompetent
patients with ARF are debated. High flow nasal cannula oxygen therapy
(High-Flow Oxygen) may offer an alternative in hypoxemic patients and we
recently found in a randomized controlled trial including 310 patients with
ARF that High-Flow Oxygen decreased mortality as compared to NIV [1]. In
our unit, High-Flow Oxygen is increasingly used in our unit gradually
replacing the use of NIV.
Objectives: To compare outcomes of immunocompromised patients
admitted to ICU for ARF and treated with High-Flow Oxygen or NIV as firstline therapy.
Methods: All patients admitted for ARF to our 15-bed medical ICU of a
teaching hospital from January, 1 st 2007 to December, 31 th 2014 were
retrospectively screened. Among them we included those who were
immunocompromised including haematological or solid cancer,
neutropenia or immunosuppressive therapy such as corticosteroids or oral
chemotherapy, and who received High-Flow Oxygen or NIV as first-line
therapy. Patients with acute-on-chronic respiratory failure, those treated
with standard oxygen alone or needing immediate intubation, and those
with a do-no-intubate order were excluded.
Results: Over this 8-year period, 1299 patients were admitted for ARF
including 267 (21%) immunocompromised patients. After excluding
142 patients, 125 patients were analyzed including 52 patients (42%) treated
with High-Flow Oxygen and 73 patients (58%) with NIV. Baseline
characteristics were not different between the 2 groups. Patients were more
likely to be treated with NIV in the first period study (2007-2010): 77% versus
47% in the second period (2011-2014), p = 0.0015. Intubation rate was lower
in patients treated with High-Flow Oxygen (33%) than in those treated with
NIV (53%, p = 0.03). In-ICU mortality and day-28 mortality were significantly
lower in patients treated with High-Flow Oxygen than in those treated with
NIV (15% vs. 33%, p = 0.04; and 17% vs. 38%, respectively, p = 0.02). After
adjustment on SAPS II, the use of NIV remained independently associated
with day-28 mortality with an adjusted odds ratio of 3.04 [1.36-6.78], p =
0.005.
Conclusions: In immunocompromised patients admitted to ICU for ARF,
intubation and mortality rates were lower in patients treated with HighFlow Oxygen than in those treated with NIV as first-line therapy. The use
of NIV was independently associated with day-28 mortality.
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Introduction: Ventilator associated pneumonia (VAP) is a complication of
mechanical ventilation that increased ICU length of stay and mortality.
Eckert found 26% of trauma patients intubated in the ED develop VAP as
compared to 6.5% of those intubated in the ICU. Green demonstrated
that 70% of critically ill patients were intubated pre-hospital or in the ED
and 18.2% remained in the ED for more than 4 hours.
Objectives: To identify patients intubated in the ED who are at risk for
VAP and characterize the effect of presenting complaint on VAP risk and
prevalence.
Methods: A retrospective study was performed using an existing QI
database of patients intubated in the ED. For the purposes of this study.
“At-risk for VAP” was defined as intubated >48 hours, with no significant
abnormality on chest x-ray in the first 48 hours. “At-risk” patients were
identified as VAP positive if they had a new persistent infiltrate on CXR
with temperature outside 36°-38°C, and leukocyte count outside 4,00012,000. Chart review was performed in order to categorize patients by
presenting complaints and determine VAP risk and incidence.
Results: 539 patients were included in the ED intubation cohort, of which
244 presented with traumatic complaints. Within the group, 25% (60)
were found to be at risk for VAP and 45% (27) of these developed VAP.
295 patients had medical presenting complaints. 16% (47) of medical
patients were at risk for VAP and 17% (8) of these developed VAP.
Trauma of unknown or less prevalent mechanism was categorized as
Other Trauma, including TBI’s and multi trauma. 28% of this group was at
risk for VAP and 79% of these were VAP positive. 19% of gunshot
wounds were at risk and 67% developed VAP. Neurology complaints
presented with a low occurrence with 24% at risk and only 10% of these
developing VAP. Cardiac, gastrointestinal and stabbing complaints had no
incidences of VAP. Table 1 and 2, as well Figure 1 detail VAP risk and
incidence by presenting complaints.
Conclusions: Patients that arrived to the ED after a traumatic injury were
at higher risk for VAP and developed VAP more frequently than those
who presented with medical complaints. Future study, including a larger
sample, is needed to continue to characterize VAP risk as related to
presenting complaint and to determine interventions to reduce this risk.
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Introduction: There is good evidence that all invasively ventilated
patients should undergo lung-protective ventilation (LPV) [1,2]. As well as
LPV, there is a strong evidence base for other routine interventions in the
care of ventilated patients. We performed a one day snapshot audit and
survey of attitudes towards invasive ventilation practice in intensive care
units across the Severn (Bristol,UK) region.
Objectives: 1. To determine compliance with the central components of
the Institute for Healthcare Improvement (IHI) Ventilator Bundle.
2. To audit use of continual waveform capnography in all ventilated
patients.
3. To audit the use of LPV.
4. To concurrently survey the opinions of senior ICU staff towards the
management of ventilated patients.
Methods: A 24-hour snapshot audit and survey were conducted in regional
Intensive Care Units (ICUs). All invasively ventilated patients were included.
Data collected included ventilation parameters, use of waveform
capnography, Selective oral decontamination and patient position. The oncall consultant(s) and nurse in charge were surveyed to establish individual
opinion regarding the use of invasive ventilation.
Ethical approval was obtained from the local R&D departments prior to
starting the study.
Results: 7 of the 8 regional ICUs participated. 39 patients were invasively
ventilated during the study period. Of the 18 patients being ventilated in
a mandatory mode, 156 data entry points were recorded. 17 (96%) were
ventilated with a volume-control mode and 95% had height documented.
63% of the time was spent at ≤6.5 ml.kg-1 IBW, the range was 0% to 92%
between individual centres. Mean tidal volume was 6.5 ml.kg-1 IBW, with
significant variability between centres (mean individual centre range 5.69.0 ml.kg-1 IBW). 23 out of 24 staff completed the survey, 91% felt that all
patients should receive LPV and 87% said they either always or
frequently ventilated all patients with ≤6 ml.kg-1 IBW tidal volumes. Other
data is illustrated in Figure 1.
Conclusions: Considerable variability in ventilation practice exists between
the ICU’s of this region, particularly in adherence to LPV. There was also a
significant disconnect between the care physicians perceived they were
delivering and the reality of their practice with low tidal volume ventilation
and head-up positioning. The reasons for this are unclear, but have been
observed in other similar studies [3]. This questions the validity of surveys
alone in assessing clinical practice.
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Table 1(abstract A99) Medical Patients VAP Risk and Incidence
Respiratory

Neurologic

Cardiac

Psychiatric

GI

Multisystem / other

Total Patients

59

87

28

57

9

55

% at risk for VAP

9 (15%)

21 (24%)

1 (4%)

6 (11%)

1 (11%)

9 (16%)

% at risk who developed VAP

2 (22%)

2 (10%)

0 (0%)

1 (17%)

0 (0%)

3 (33%)

Table 2(abstract A99) Trauma Patients VAP Risk and Incidence
MVA

Falls

GSW

Stabbing

Other Trauma

Total Patients

119

30

31

14

50

% at risk for VAP

31 (26%)

8 (27%)

6 (19%)

1 (7%)

14 (28%)

% at risk who developed VAP

9 (29%)

3 (38%)

4 (67%)

0 (0%)

11 (79%)
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Figure 1(abstract A99) VAP risk and Incidence by Presenting
Complaint.
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improvement of respiratory function was reported at the end of a SBT by 11point Numerical Rating Scales.
Results: Sixty-two patients (62%) reported moderate or severe breathlessness.
The median intensity of breathlessness reported by the patients was 5
compared to 2 by nurses and physicians (p < 0.001). Patients felt less secure and
reported less improvement of respiratory function compared to nurses and
physicians ratings. About half of the nurses and physicians underestimated
breathlessness (difference score ≤ -2) compared to the patients´ self-reports.
Underestimation of breathlessness was not associated with professional
competencies, whether the nurse or physician was involved in previous patient
care or number of years working in an intensive care unit. Breathlessness was
not related to objective assessments of respiratory function.
Conclusions: Patients reported higher breathlessness after SBT compared
to nurses and physicians. The data suggests that patients’ self-report of
breathlessness should if possible be included in the evaluation of a SBT.
Grant: The study was supported by a grant from the Norwegian Nurses
Organisation. The funder had no role in the design and conduct of the
study; collection, management, analysis and interpretation of the data.
References
1. Schmidt M, Demoule A, Polito A, Porchet R, Aboab J, Siami S, MorelotPanzini C, Similowski T, Sharshar T: Dyspnea in mechanically ventilated
critically ill patients. Crit Care Med 2011, 39:2059-2065.
2. Puntillo K, Nelson JE, Weissman D, Curtis R, Weiss S, Frontera J, Gabriel M,
Hays R, Lustbader D, Mosenthal A, Mulkerin C, Ray D, Bassett R, Boss R, Brasel K,
Campbell M: Palliative care in the ICU: relief of pain, dyspnea, and thirst–a
report from the IPAL-ICU Advisory Board. Intensive Care Med 2014, 40:235-248.
3. Perren A, Previsdomini M, Llamas M, Cerutti B, Gyorik S, Merlani G, Jolliet P:
Patients´ prediction of extubation success. Intensive Care Med 2010,
36:2045-2052.

PERIOPERATIVE MANAGEMENT IN
CARDIAC SURGERY

Figure 1(abstract A100)

3.

Brunkhorst F, Engel C, Ragaller M, et al: Practice and Perception - A
nationwide survey of therapy habits in sepsis. Critical Care Medicine 2008,
36(10):2719-2725.

A101
Assessments of patients’ experiences of breathlessness during a
spontaneous breathing trial
HS Haugdahl1,2,3*, SL Storli2, B Meland4, K Dybwik5,6, U Romild1,7, P Klepstad4,8
1
Levanger Hospital, Levanger, Norway; 2UiT The Artic University of Norway,
Tromsø, Tromsø, Norway; 3Nord Trøndelag University College, Levanger,
Norway; 4St.Olav University Hospital, Trondheim, Norway; 5University of
Nordland, Bodø, Norway; 6Nordland Hospital, Bodø, Norway; 7Public Health
Agency of Sweden, Østersund, Sweden; 8Norwegian University of Science
and Technology, Trondheim, Norway
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A101
Introduction: Breathlessness is a prevalent and distressing symptom in
intensive care unit patients. Patients’ perception of breathing during a
spontaneous breathing trial (SBT) might be correlated to extubation success.
There is little evidence of the ability of health care workers to assess the
patients’ experiences of breathing.
Objectives: To assess mechanically ventilated patients’ experiences of
breathlessness during SBT.
Methods: A prospective observational multicenter study of 100 mechanically
ventilated patients. We assessed the agreement between nurses, physicians
and patients’ scores of breathlessness, perception of feeling secure and
improvement of respiratory function at the end of a SBT. We also determined
the association between breathlessness and demographic factors or
respiratory observations. Self-reported breathlessness, feeling secure and
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Introduction: Perioperative use of Normal Saline is linked to hyperchloraemic
or Strong Ion Difference (SID) related acidosis. It has been suggested, that this
can be avoided by the use of balanced crystalloid solutions including Ringer’s
Lactate (RL). Significant changes in SID were noted previously in cardiac
surgery, however recent publication disproved the link between SID and
hydrogen ion concentration [1].
Objectives: Our aim was to establish effects of routine use of RL on postoperative changes in SID and whether these changes result in metabolic
acidosis. As pH is affected by both respiratory and metabolic components,
we attempted to establish link between SID and base excess (BE), thus
eliminating the potential compensatory effect of respiratory function.
Methods: A retrospective analysis of 179 consecutive patients was
conducted in tertiary referral university hospital. Approval of institutional
ethics committee was obtained for this study. We analysed arterial blood gas
samples at the point of patient arrival to ICU and 24 hours after surgery.
Statistical analysis was performed using SPSS statistical package for Windows.
Pearson correlation was used to establish the link between SID and BE.
Paired samples T-test used to compare means between the two time-points.
Results: Total volume of intravenous infusions in first 24 hours was 5865
(± 1073) ml, 95% of it was RL. 58 % of patients had metabolic acidosis with
the BE of less than (-)2 mmol/L on arrival to ICU. There was significant
correlation between SID and BE (p < 0.01). Significant improvement in
metabolic acidosis was noted at 24 hours postoperatively, mean BE
changed from (-)2.49 to 0.32 mmol/L (mean difference 2.8 mmol/L,
p < 0.001). All of the improvement in BE is explained by change in SID
from mean value of 31.0 to 34.2 mmol/L (mean difference 3.2 mmol/L,
correlation significance of p < 0.001). Changes in SID were primarily driven
by changes in serum sodium concentration that were threefold higher
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compared to those of chloride - 2.36 ( ± 2.6) mmol (p < 0.001) and 0.84 ( ±
3.2) mmol respectively (p = 0.01). There was no difference in pH between
the two groups because of respiratory compensation at the first time-point
resulting in significantly lower mean pCO2 of 41.3( ± 6.7) mmHg versus
43.6 ± 5.8 mmHg at 24 hours (p = 0.003).
Conclusions: Our data confirms that there is a direct correlation between
SID and BE following on pump cardiac surgery. Use of Ringer’s Lactate
prevented significant hyperchloraemia, but did not eliminate the risk of
SID related metabolic acidosis. Change in SID was primarily linked to
perioperative changes in serum sodium concentration.
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Introduction: Prone positioning is a therapeutic maneuver to improve
arterial oxygenation in patients with acute lung injury that is not
implemented in most centers performing adult cardiac surgery. The aim of
this study was to review our experience with prone positioning, which has
become increasingly used at our center over the last years.
Methods: From 2010 to 2014, 127 adult patients with postoperative acute
respiratory failure were treated with prone positioning in addition to
supportive therapy. Preoperative and intensive care unit data obtained from
medical records were retrospectively reviewed. Univariate and multivariate
logistic regression analyses were performed to identify independent risk
factors associated with in-hospital mortality.
Results: In-hospital mortality was 22.8% (n = 29). No complications related
to the proning maneuver were recorded. No significant differences were
observed in preoperative risk factors between patients who survived (group
S) and those who died (group D), except for age (62.7 ± 11.2 vs 70.2 ± 11.3;
p = 0.007) and EuroSCORE II (6.57 ± 8.26 vs 9.22 ± 6.99; p = 0.07). Age
retained statistical significance at multivariate analysis (p = 0.03, OR 1.07).
Pre-pronation values of the PaO 2/FiO 2 ratio were significantly different
between groups (group S vs D: 150 ± 56 vs 115 ± 46; p = 0.006), but only
pre-pronation FiO2 remained highly significant at multivariate analysis (0.67
± 0.16 vs 0.82 ± 0.18; univariate p = 0.0006, multivariate p = 0.001, OR 6.11).
Patients who died showed a higher improvement of the PaO2/FiO2 ratio
immediately after pronation compared with survivors (group S vs D: 219 ±
90 vs 207 ± 100, p = 0.56; at within group analysis between pre-pronation
and 1 hour after prone positioning: group S p = 0.49, group D p = 0.019; at
12 hours: 286 ± 123 vs 240 ± 120, p = 0.06; at within group analysis
between 1 hour and 12 hours after prone positioning: group S p = 0.15;
group D p = 0.17; between groups p = 0.05). Patients who died had higher
pea k white blood cell counts than survivors (group S vs D: 17.67 ± 5.95 vs
26.07 ± 9.78 × 10 3 /ml; p = 0.0001) and a higher rate of low output
syndrome prior to prone positioning (group S vs D: 9 [9.18%] vs 15 [51.72%]
patients; p = 0.0001). Both variables were found to be independent
predictors of mortality at multivariate analysis (white blood cell count: p =
0.005, OR 1.11; low output syndrome: p = 0.0002, OR 20.5).
Conclusions: Prone positioning is a safe treatment option for adult patients
with postoperative acute respiratory failure. Its efficacy seems to be closely
related to two factors: the optimal timing of application of the procedure
and a noncardiogenic etiology as the cause of low PaO2/FiO2 ratio.
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Introduction: Although hyperlactatemia is common after cardiac surgery
(CS), its value and utility as a prognostic marker is controversial.
Objectives: The aim of the present study was to determine whether
postoperative serial arterial lactate (AL) measurements after CS can
predict outcome.
Methods: Prospective, observational study in our Surgical ICU in a
tertiary-level university hospital. AL was measured on ICU admission, 6,12
and 24h after CS, together with clinical data and outcomes including inhospital and long-term mortality.
Results: 2935 patients were included. In-hospital and long-term mortality
(mean follow-up 6.3 ± 1.7 years) were 5.9% and 8.3% respectively.In
comparison with survivors, non-survivors showed higher mean AL values
in all measurements (P < 0.001). Hyperlactatemia (AL>3.0 mmol/L) was a
predictor for both in-hospital mortality (OR:1.468;95% CI:1.239-1.739; P <
0.001) and long-term mortality (HR:1.511;95% CI:1.251-1.825; P < 0.001).
Recent myocardial infarction and longer cardiopulmonary bypass time
were predictors of hyperlactatemia. The pattern of AL dynamics was
similar in both groups, but non-survivors presented higher AL values, as
confirmed by repeated measures analysis of variance (P < 0.001). The
area under the curve also showed higher levels of AL in non-survivors
(80.9 ± 68.2vs.49.71 ± 25.8 mmol·L -1 ·h -1 ;P = 0.038).Patients with
hyperlactatemia were divided according to their timing of peak arterial
lactate,with higher mortality and worse survival in those in whom AL
peaked at 24h compared with other groups(79.1%vs.86.7-89.2%;P = 0.03).
Conclusions: The dynamics of the postoperative AL curve in patients
undergoing cardiac surgery suggests a similar mechanism of hyperlactatemia
in both groups,albeit with a higher production or lower clearance of AL in
non-survivors. The presence of a peak of hyperlactatemia at 24h is associated
with higher in-hospital and long-term mortality in those patients.
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Introduction: Hyperlactatemia (plasma lactate > 2 mmol/l or >18 mg/dl)
can occur in the setting of inadequate tissue perfusion or hypoxia or have
non hypoxic origin like impaired buffering systems or metabolic disorders.
Numerous studies have proven lactate concentration to be a good marker
of disease severity for ICU patients. A single centre study recently have
demonstrated it’s predictive value following cardiac surgery.
Aims: The aim of our study was to establish the prevalence of
hyperlactatemia following normothermic and mild-hypothermic
cardiopulmonary bypass (CPB) and to determine whether normal lactate
levels (NL), moderate hyperlactatemia (MHL) or severe hyper lactatemia
(SHL) at ICU admission was associated with a different postoperative
outcomes.
Methods: Retrospective analysis of consecutive normothermic and mildhypothermic CPB cases performed in Vilnius University Hospital
Stanatriskiu Clinics during the 4-month period in 2014. Based on previous
publication we defined groups according to post-operative lactate levels NL group < 1.6 mmol/l, MHL group 1,6-4,4 mmol/l and SHL group ≥ 4.4
mmol/l. We analysed the impact of hyperlactatemia on the length of
post-operative ICU and hospital stay and also on the incidence of
infectious and non-infectious complications. STS derived 30-day morbidity
endpoints were used: permanent stroke, renal dysfunction or renal failure
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requiring dialysis, any cardiac re-operation and lung ventilation for more
than 48 hours.
Statistical analysis was performed using MS Office Excel and GraphPad
Prism 6 software.
Results: Data of 271 consecutive patients was analysed. Medium age of
the cohort was 65 ± 10,36 years, 180 (66%) of patients were male,
91(33%) - female. Normal lactate levels postoperativelly were detected in
127 (46,86%) patients, moderate hyperlactatemia in - 105 (38,75%), and
severe elevation of lactates in - 39 (14,39%) patients.
The overall incidence of postoperative infectious complications was 12(9%)
in NL group, 20(19%) in MHL and 12(31%) in SHL accordingly (p = 0,0003).
Sternal would infection was significantly more frequent in MHL group (7(6%)
vs. 9(9%) vs. 0(0%), p < 0,0001). The distribution of non infectious
complications amongst three groups was 47(37%), 41(39%) and 24(62%) p =
0,0391. There was no significant difference between groups regarding
development of single postoperative non-infectious complications. The
longest post-operative ICU stay of 7 ± 8,62 days, was observed in SHL group
(p < 0,0001). Overall post-operative in hospital stay was 14 ± 15,47 days in
NL group, 16 ± 13,84 days in MHL and 18 ± 13,01 days in SHL group (p =
0,0002). There was a significant difference in mortality rates between groups
1(1%) v 1(1%) v 2(5%), p = 0,0018.
Conclusions: Post-operative lactate level higher than 4,4 mmol/l was a
significant predictor of worse post-operative outcomes (longer ICU and inhospital stay, greater incidence of postoperative complications and
increased mortality rates.
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Introduction: Endotoxin is a lipopolysaccharide in the membrane of gram
negative bacilli, and is known to be one of the most potent activators of
the inflammatory response in humans. In patients subjected to cardiac
surgery, transient endotoxemia has been shown in many occasions, which
seems to be closely related to extracorporeal circulation. The magnitude of
endotoxemia, the high risk criteria and correlation with clinical evolution
vary widely between studies.
Objectives: To examine the prevalence of endotoxemia related to
cardiopulmonary bypass (CPB) in a cohort of patients undergoing cardiac
surgery, using the Endotoxin Activity Assay (EAA). High risk criteria of
endotoxemia were also investigated.
Methods: EAA assay was performed within two hours of ICU admission in a
prospective observational study. An EAA of < 0.40 units was judged as “low”,
and ≥0.40 units as “high”. Data collected included patient’s demographics,
cardiac history, EuroSCORE and intra-operative data collected included
bypass time and the aortic cross clamp time, drugs and transfusions.
Results: A total of 107 patients were enrolled. The median age was 66
years (36-87), most were males (69%), 38% had diabetes, 71%
hypertension, 12% peripheral vascular disease, 11% chronic renal failure
and 21% were active smokers. Median EuroSCORE I was 6 (0-16). Out of
107, 99 were elective, 5 urgent and 3 emergent cardiac surgeries. 73
were valve replacement, 38 coronary vascular diseases, 12 aortic disease
and 21 combined surgery. The median CPB time was 95 (24-300) and
cross clamp time 68 (17-175) minutes. 37% required blood transfusion.
88% required norepinephrine, 49% dobutamine and 17% epinephrine.
Only 24 patients had EAA≥0.4 EA. We found a significant relation
between peripheral vascular disease (OR 5,28(1,57-18,42), p = 0,0070) and
more red blood packs transfusion with higher EAA levels (OR 1,57 (1,063,06), p = 0,06). On the other hand the rest of variables (demographics,
cardiac history, EuroSCORE and intra-operative variables) were similar in
both groups.
Conclusions: The results of the study indicate that in postoperative
cardiac surgery there is endotoxemia at least in moderate degree. As risk
factors, we found that patients with peripheral vascular disease and those
who had been transfused with more red blood packs during surgery
were at increased risk of endotoxemia.
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Introduction: The systemic inflammatory response syndrome is common
after surgery, and it is often difficult to distinguish between infection and
inflammation in patients (pts.) undergoing CS. Monitoring PCTs kinetic
may be useful to guide antibiotic therapy decisions [1].
Objectives: To analyse the spontaneous PCTs kinetic after CS and to
evaluate the role of PCT in discriminating postoperative infections.
Methods: A prospective, descriptive study for 4 months (period: Oct 2014
- Jan 2015) in pts. admitted to our ICU. We included adults undergoing
emergent, elective or semi-urgent heart valve replacement, coronary
artery bypass grafting or aortic aneurysm surgery. Perioperative and
outcome data were collected daily for 5 days. The pts. were subdivided
in 3 groups: uncomplicated CS group, infectious complications group and
non-infectious complications group. Perioperative non-infectious
complications were reflected by inotropic and vasoactive drugs used,
blood products transfusión, and reintervention for bleeding.
Results: A total of 84 pts. (76,2% males) were studied. Mean age was
68 ± 10 years. APACHE II on ICU admission was 27 ± 3. The most
common CS performed was valve replacement (46,4%). Comorbidities
were: diabetes (n = 37), multiple vascular disease (n = 24), and chronic
pulmonary disease (n = 20). Mean ICU stay was 3 ± 2 days. Early
infections ( < 1 week) occurred in 20,2% pts., the most frequent being
respiratory infection (n = 13). Preoperative serum PCT was 0,05 ng/ml
(from no detectable [ < 0.05] to 1,58). In pts. with documented infection
(n = 17), serum PCT reached peak level at 24-48 hours after surgery,
3,8 ± 1,8 ng/ml (97 %CI; p = 0,001), and decreased progressively after
starting antibiotics. Serum PCT levels at 24 and 72 hours after surgery
were found to correlate positively with SOFA scores (r = 0.54 and r =
0.66) and APACHE II scores (r = 0.50 and r = 0.55). In non-infectious
complications group (n = 51) serum PCT peak level was 1,3 ± 1,02 ng/ml
(95 %CI; p < 0,03), registered 24 hours after surgery. Positive correlation
with APACHE II scores (r = 0.53 and r = 0.60) at 24 and 72 hours after
surgery were found. In uncomplicated CS group (n = 16) serum PCT peak
level was 0,83 ± 0,18 ng/ml (90 %CI; p = 0,02), reached at 24 hours after
surgery, higher when extracorporeal circulation was used (1,16 ± 0,4 vs.
0,5 ± 0,32), no statistical difference registered.
Conclusions: Monitoring PCTs kinetic appears to be usefull to guide
antibiotic therapy in pts. undergoing CS. During the inmediate postoperative
period PCT levels increased, peak level registered at 24 hours. Higher plasma
PCT concentration was observed when perioperative non-infectious
complications were detected. In the pts. with documented infection, serum
PCT continued to increase after surgery until the antibiotic therapy was
started.
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Introduction: Changes in cardiac mediators remain a subject of research
interest. Instantly obtainable biomarkers that are performed routinely, are
inexpensive and are characterized by linkages to outcome in cardiac surgery
settings are optimum. Post-operative conventional cardiac troponins are
linked to short- and middle-length outcomes [1] but highly sensitive troponin
T (hsTnT) has not been extensively evaluated in the same settings.
Objectives: To assess the ability of hsTnT to prognosticate outcomes in
cardiac surgery.
Methods: We conducted a single-center, prospective observational study
over 2 years. We analyzed the data from all patients who underwent
cardiac surgery. We recruited 413 patients with a mean age of 54.9 ±
10.9 years. The patients were divided into two groups based on hsTnT
level, which is analogous to creatine kinase MB (CK-MB) and indicates
myocardial injury (with and without myocardial infarction) [2]. The
receiver operator curve (ROC) was used to determine this relation,
retrieving a level of 2309 ng/L and showing an 80% sensitivity and an
86% specificity (figure). We used a t-test to compare variables and
multivariate analysis was conducted for significant variables.
Results: Two groups (group A (372 patients) and group B (41 patients))
were both matched for age, body mass index, diabetes mellitus
association, serum creatinine, Euroscore, aortic cross clamp and
cardiopulmonary bypass time, and total length of anesthesia. Patients
with hsTnT levels of 2309 ng/L or lower had a better outcome in terms of
inotropes need, lengths of ventilation (LOV), ICU and hospital stay, and
post-operative complications. Multivariate analysis revealed significant
relations of the given level with operative emergency (p = 0.001); the
level was a predictor for a longer duration of mechanical ventilation (p =
0.01) and post-operative atrial fibrillation (POAF) (p = 0.003) (Table 1).
Moreover, 9 patients (21.9%) in group B had perioperative myocardial
infarctions.
Conclusions: Outcome prediction in cardiac surgery in terms of PMI, LOV
and POAF could be enhanced by using a set level of hsTnT; this profile
serves as a powerful laboratory marker to identify high-risk patients.
Grant Acknowledgment: We thank all members of cardiothoracic
surgery department and the medical research center of Hamad medical
corporation.

Figure 1(abstract A108) ROC for hsTnT associated with a high
CK-MB.
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Table 1(abstract A108) Multivariate logistic regression for
hsTnT
Variable

Adjusted OR

95% CI

Operation emergency

10.21

2.5-41.3

P-Value
0.001

LOV

1.01

1.00-1.02

0.01

AKI

0.84

0.32-2.20

0.72

POAF

4.79

1.7-13.5

0.003

Mortality

3.71

0.4-32.9

0.24

CI: confidence interval; LOV: length of ventilation; AKI: acute kidney injury;
POAF: post-operative atrial fibrillation
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Introduction: Controversy exists regarding the relationship of
development of renal failure associated with blood transfusion in
postoperative cardiac surgery.
Objectives: Analyze the relationship between blood transfusion and
quantity with the development of AKI in patients undergoing
postoperative CCV.
Methods: We analyzed patients undergoing CCV in 13 hospitals in the
Andalusian community ARIAM (south Spain) collected in the CVS registry
from the years 2008-2013.
We collected demographic and clinical variables surgery and transfusion
requirements in the operating room during surgery. AKI defined as
doubling of baseline creatinine elevation or above 2 mg / dl or the need
Renal Replacement Therapy.
Qualitative variables were expressed as percentages and quantitative
variables as mean and standard deviation. They have been used t-student
and Chi 2 for the univariate analysis as required and binary logistic
regression for multivariate analysis. Has employed a maximum of 5%
alpha error.

Figure 1(abstract A109) aki transfuse.
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Results: Of the 7276 patients operated on at that time, we used for our
analysis 2986 patients, of which we had all the information regarding
perioperative blood transfusion.
A total of 817 cases (27.4%) have developed renal dysfunction.
918 patients (30´7%) have not received transfusion and the remaining
2068 (69´3%) did it, in which:
1 RCT 339 (11´4%), 2 RCT 501 (16.8%), >2 RCT 530 (17.7%), 651 platelets
(21.8%), plasma 440 (14.7%).
We found a relationship between transfusion of any blood (red cells,
plasma and platelets) with the development of AKI (p < 0.05). In the case
of red blood cells and plasma, the relationship is stronger as we increase
the number of transfusions.
In multivariate analysis, predictors of renal failure were EC time, the
EuroSCORE and RBC transfusion only.
Conclusions: In our study we found that perioperative blood transfusion
is directly related to the development of AKI, with greater force as the
number of units transfused increases. Transfusion of RC was independent
predictor of AKI.
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Introduction: Plasma NT-PRO-BNP is a known diagnostic and prognostic
heart failure biomarker, correlate with ventricular wall stress and severity
of heart failure.
Objectives: To assess whether plasma NT-PRO-BNPs kinetic could predict
postoperative early outcome of CS [1].
Methods: A prospective, descriptive study for 4 months (period: Oct 2014 Jan 2015) in patients (pts.) admitted to our ICU. We included adults
undergoing emergent, elective or semi-urgent heart valve replacement,
coronary artery bypass grafting, and aortic aneurysm surgery. The pts. with
chronic diseases that can increase the baseline NT-PRO-BNP level like
chronic kidney disease, peripheral vascular disease, and chronic pulmonary
disease, were excluded. Data, including perioperative and outcome data,
were collected daily for 5 days. The postoperative complications were
reflected by inotropic and vasoactive drugs used, postoperative acute renal
failure, and mechanical ventilation time longer than 24 hours. The results
were reported as median (interquartile range).
Results: A total of 37 pts. (75,7% males), of 84 pts. admitted to ICU for
postoperative care after CS, were included. Mean age was 65 ± 12 years.
APACHE II on ICU admission was 26 ± 3. Mean ICU stay was 3 ± 1,6 days.
NT-PRO-BNP concentration increased from 703 (5,3-3403) preoperatively to
peak level of 1731 pg/ml (276-6674), reached at 48 hours postoperatively.
Serum NT-PRO-BNP peak value in complicated vs. non-complicated CS was
1847 (50,2-6674) vs. 1372 (960-1965) pg/ml (p = 0,003). Pts. who developed
postoperative acute renal failure (n = 12) had preoperative NT-PRO-BNP of
1132 (33,5-3403), vs. 496 (5,3-3263) pg/ml registered in pts. with preserved
renal function (p = 0,005). Preoperative serum NT-PRO-BNP in pts. who
needed for inotropic and vasoactive suport (n = 23) was 867 (5,3-3400), vs.
432 (33,5-1191) pg/ml in pts. who did not require perioperative inotropic
and vasoactive medication (p = 0,003). No correlation between time of
mechanical ventilation, ICU lenght of stay, and preoperative NT-PRO-BNP
level were founded. Decreased preoperative left ventricular ejection fraction
was detected in 29,7% pts. In those cases we founded postoperative serum
NT-PRO-BNP peak level of 3034 (747-7550), vs. 1394 (154-4454) pg/ml in pts.
with preserved preoperative ventricular function (p = 0,001).
Conclusions: Preoperative NT-PRO-BNP is a valuable marker in predicting
early postoperative outcomes after CS. High preoperative NT-PRO-BNP
levels were associated with the need for inotropic and vasoactive
support, and the deterioration of renal function in the early postoperative
period. The peak levels, reached at 48 hours postoperatively, correlated
with preoperative ejection fraction.
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Introduction: Core temperature is important for the safety of patients in
ICU. Although blood temperature (Tbl) has been accepted as the gold
standard for core temperature monitoring, it requires an invasive
procedure. A recently developed new thermometer, SpotOn®(3M, St. Paul,
MN) that measures deep-forehead temperature (Tdf) can measure core
temperature during surgery1) in a noninvasive manner. However, its
accuracy in ICU patients is not known.
Objectives: The purpose of this study is to compare the accuracy of Tdf
with pulmonary artery blood temperature (Tpa) in ICU patients. In addition,
we compared the accuracies of Tdf and Tbl to determine which value is
closer to Tpa.
Methods: We studied 20 postoperative cardiac surgery patients. To
monitor their core temperature, we measured Tpa using a pulmonary
artery thermistor catheter. We used SpotOn® and a urinary thermistor
catheter to measure Tdf and Tbl, respectively. All temperatures were
recorded at 1-min intervals after patients’ admission to ICU; temperature
recording continued until the pulmonary artery catheter was removed. We
considered Tpa as the reference value and compared Tdf and Tbl with Tpa
using Bland-Altman analyses. We determined an accuracy of 0.5°C to be
clinically acceptable. The differences between Tdf/Tbl and Tpa were
analyzed using paired Student’s t-test. A p-value of < 0.05 was considered
statistically significant.
Results: Among the 20 patients, 16 were males and 4 were females
(mean age, 66.0 years, range 45-78 years; mean weight 56.2 kg, range 4366.7 kg; mean height 159.5 cm, range 117.2-178.0 cm). The mean
duration of measurement was 865 min (range, 251-2283 min). A total of
16407 value points were analyzed. Tpa ranged from 35.6°C to 39.2°C. The
mean average difference between Tdf and Tpa (i.e., Tdf minus Tpa) was
−0.28°C (95% limits of agreement: ± 0.88); 79.0% of the differences were
≤0.5°C. The mean average difference between Tbl and Tpa was 0.04°C
(95% limits of agreement: ± 0.60); 94.5% of the differences were ≤0.5°C.
The difference between Tbl and Tpa was significantly smaller than the
difference between Tdf and Tpa (p = 0.000).
Conclusions: We conclude that Tdf has clinically sufficient accuracy but
its accuracy is inferior to that of Tbl.
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Introduction: Left ventricular heart failure is a well-known risk factor in
cardiac surgery. However, data on the clinical relevance of right ventricular
(RV) failure are limited1.
Objectives: To establish the prognostic implications of RV failure in a
large series of post cardiac surgery patients.
Methods: We performed a single-centre retrospective analysis of all high
risk cardiac surgery patients in a four year period. By protocol these
patients were equipped with a pulmonary artery catheter (Vigilance®,
Baxter), enabling continuous RV ejection fraction (RVEF) measurements.
RVEF was categorized into three subgroups: RVEF < 20%, 20-30% and
>30%. Demographic data and hemodynamic variables were recorded.
Primary outcome was predefined as the correlation between the average
RVEF over the first 24 hours in the ICU and markers of morbidity.
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independent risk factor for duration of mechanical ventilation, length of
stay ICU, and ICU mortality.
Conclusions: A RVEF < 20% is independently associated with increased ICU
mortality and morbidity in high risk postoperative cardiac surgery patients.
Reference
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Perspective: II. Pathophysiology, Clinical Importance, and Management.
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Figure 1(abstract A112)

Table 1(abstract A112) Baseline characterstics
RVEF <20% RVEF 20-30% RVEF >30%
(N = 218)
(N = 750)
(N = 147)

P-value

Age (years)

74[67-79]

70[63-77]

65[58-73]

< 0.001

Diabetes (%)

18

21

16

0.40

COPD (%)

22

17

12

0.04

NYHA III or
IV (%)

50

37

35

0.01

Poor LVEF (%)

21

12

7

< 0.001

Additive
euroSCORE 1

8[6-10]

7[5-9]

6[4-8]

< 0.001

Aortic crossclamp (min)

98[70-128]

97[68-139]

93[65-134]

0.68

13

12

11

0.43

CABG (%)

Data are median [interquartile range] or percentage. RVEF right ventricular
ejection fraction. COPD chronic obstructive pulmonary disease. euroSCORE
European system for cardiac operative risk. NYHA New York heart association.
LVEF left ventricular ejection fraction. CABG coronary-artery bypass grafting

Table 2(abstract A112) Outcome
RVEF <20% RVEF 20-30% RVEF > 30% P-value
(N = 218)
(N = 750)
(N = 147)
Mechanical
ventilation
(hours)

5,5[3,5-17,6]a

4,5[3,0-8,0]b

3,5[2,5-5,5]c

< 0,001

2[2-5]a

2[2-3]b

2[2-2]c

< 0,001

Survival ICU (%)

96a

99b

99b

0,01

Use of inotropic
drugs (%)

75a

61b

48c

< 0,001

1,9[1,2-3,2]a

1,6[0,8-2,8]b

1,1[0,3-2,0]c

< 0,001

Length of stay
ICU

Fluid balance
(litres)

Data are median [interquartile range] or percentage. RVEF right ventricular
ejection fraction. ICU intensive care unit. Groups are significantly different
when p < 0,05. Subscript letters: Different letters indicate a significant
difference of p < 0,05 between groups

Results: A total of 1115 patients were included. Patient characteristics are
summarized in table 1. Patients with an RVEF < 20% had a significant
longer duration of mechanical ventilation and lengths of stay in the ICU,
higher ICU mortality, and increased use of inotropes and fluids. In a
multivariate logistic regression model, RVEF appeared to be an

Introduction: There are many complications of severe acute pancreatitis
(SAP), but infected pancreatic necrosis and pancreatic abscess are very
serious and relate to the mortality and morbidity. Recently there have
been many studies about the utility of procalcitonin (PCT) as a factor of
prediction for infective complications in SAP.
Objectives: To clarify the utility of PCT as a factor of prediction for
infected pancreatic necrosis and pancreatic abscess.
Methods: In a single center of the Advanced Emergency Medical Center in
Japan, the 25 patients diagnosed as SAP in accordance with the criteria of
Japanese Ministry of Health, Labour and Welfare. We measured their PCT
once a day during the first week after hospitalization and three times a
week after first week during they were in the hospital. The fine needle
aspiration (FNA) was administered, when we suspect the existence of
infective complication during the course of SAP. The definition of existence
of infective complication is to be bacteriologically-positive. Comparative
review was conducted on the PCT level of both groups. Review 1 is to
compare the maximum PCT level of with and without infected complication,
both were recorded within 1 week after hospitalization. Review 2 is to
compare the maximum PCT level of with infected complication recorded
during 1 week before proved infection and that of without recorded within
1 week after hospitalization.
Results: The 19 of the 25 patients of SAP ware included because 6 patients
of them had been excluded due to passing away within 1 week. Of the
remaining 19 patients, 9 represented infective complication (infected group)
and 10 were none (non-infected group). All the infected complication
developed at least 1 week after their hospitalization. The infected group’s
median age, APACHE II score, and SOFA score were, respectively, 73 years
old (interquartile range (IQR) 55 to 80), 18(IQR 13 to 22), and 7(IQR 3 to 10),
those of the non-infected group were 49 years old (IQR 43 to 73), 12(IQR 9
to 20), and 4(IQR 3 to 8), which show no significant differences. Review 1:
The infected group’s maximum PCT level was higher, but have largely varied
and shown no significant difference (2.3μg/dl vs.0.8μg/dl : p = 0.09). Review
2: The maximum PCT level of the infected group was found to have
increased with statistical significance as compared to that of the noninfected group (0.7μg/dl vs. 0.2μg/dl : p = 0.05). Assuming the PCT cut off
value being 0.5μg/dl, the sensitivity and specificity of PCT during the
infective complication were 0.55 and 0.9, respectively.
Conclusions: While the elevated PCT during course management of SAP
will possibly give an indication of the infective complication, its clinical
application requires further collection of the clinical data as it is no more
than just slightly higher than the upper limit of normal level according
our results of this study.
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Introduction: Critically ill surgical patients remain at high risk of adverse
outcomes as a result of intra-abdominal infection and its related
prolonged length ICU of stay.
Objectives: The aim of our study was to identify the risk factors for inhospital mortality of ICU patients suffering from complicated peritonitis,
together with those factors associated with the development of tertiary
peritonitis.
Methods: Prospective, observational study at our institution from 2011 to
2013. Baseline characteristics on admission, outcomes, microbiological
results and antibiotics were used in our database for analysis.
Results: 343 patients were included, 158 (46.1%) with secondary and 185
(53.9%) with tertiary peritonitis. 64.4% were male, age was 63.7 ± 14.3
years and APACHE was 19.4 ± 7.8. In-hospital mortality was 37%. We
showed a higher incidence of Candida spp. (Odds Ratio(OR):1.275;95%
Confidence Interval(CI):1.096-1.789; P=0.016), Enterococcus faecium
(OR:1.085;95% CI:1.018-1.400; P=0.002) and Enterococcus spp. (OR:1.370;
95% CI:1.139-1.989; P=0.047) in tertiary peritonitis. Higher rates in the use
of cephalosporins was shown in secondary peritonitis (OR:3.51;95%
CI:1.139-10.817; P=0.035). Longer ICU stay (OR:1.019;95% CI:1.004-1.034;
P = 0.010), urgent surgery (OR:3.247; 95% CI:1.392-7.575; P = 0.006), total
parenteral nutrition (OR:3.079;95% CI:1.535-6.177; P = 0.002) and stomachduodenum as primary infection site (OR:4.818; 95% CI:1.429-16.247; P =
0.011) were factors associated with the development of tertiary peritonitis
whereas suffering from localized peritonitis was protective for their
development (OR:0.308; 95% CI:0.152-0.624; P = 0.001). Multivariate
analysis showed that predictors for in-hospital mortality were age
(OR:1.028;95% CI:1.011-1.045; P = 0.001), arterial lactate (OR:1.088; 95%
CI:1.043-1.136; p < 0.001) and APACHE on admission (OR:1.058; 95%
CI:1.017-1.101; P = 0.005) and the need for Renal Replacement Therapy
(OR:1.728; 95% CI:1.179-2.533; P = 0.005).
Conclusions: Complicated peritonitis remains a cause of higher mortality
in ICU, with urgent surgery, Total Parenteral Nutrition needs and primary
infection site of stomach-duodenum as the main factors associated with
tertiary peritonitis. Worst APACHE II, higher arterial lactate, older age and
Renal Replacement Therapy needs were predictors of in-hospital mortality
in those patients.
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Introduction: Intraabdominal candidiasis (IAC) is a condition associated
with a high morbidity and mortality in the Intensive Care Unit (ICU) [1].
Actual guidelines are centered on candidemia [2] and there are
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uncertainties in the diagnostic criteria for IAC, thus contributing to the
scarcity of information.
Objectives: Describe the characteristics of IAC in ICU patients and assess
possible differences between patients with intraabdominal candidiasis in
ICU compared to those in regular wards.
Methods: Retrospective multicenter, multinational study of IAC over
3 years in 13 hospitals in 5 countries. IAC was defined according to a
European consensus definitions. Demographic and clinical data was
recorded.
Results: 481 patients with intraabdominal candidiasis were recorded.
132 patients (27%) were at the ICU at time of diagnosis and 349 (73%) at
regular wards (252 in surgical wards). There were no statistical differences
in age, sex or comorbidities except for heart disease (28% ICU vs 15%
ward, p= 0,002) and use of dyalisis (11%ICU vs 4% ward p= 0,005).
APACHE II score was higher in ICU group (mean:18 IQR 25%-75%:14-24)
vs wards (mean: 13 IQR 25%-75%:8-18) p= < 0,001.
Time from hospitalization to diagnosis was longer in ICU group (mean: 13
days IQR 25-75%: 6-30 days) compared to regular ward (mean: 11 days
IQR 25-75%: 2-20 days), p = 0,006. Secondary peritonitis was the most
common source of infection (39% vs 40% respectively) followed by
abdominal abscess, biliary tact infection, pancreatitis and tertiary
peritonitis without differences between groups. Candida albicans was the
most frequent isolated strain in both groups (64% ICU vs 65%ward)
follow by C glabrata, C tropicalis, C parapsilosis and C krusei with no
statistical differences. Candida colonization, candidemia and septic shock
were more present in the ICU population (40%,23%, and 70%
respectively). Echinocandin was initiated in 43,7%, follow by azole in 21%
and amphotericin B only 2,7%. Adequate antifungal treatment was more
frequent in ICU population (70% versus 56%, p 0,006), adequate source
control was similar in both groups (58% and 62% p 0,34) however 30 day
mortality was higher in ICU patients ( 39% versus 22% p= < 0,001).
Conclusions: No differences in source of infection or candida species
regarding ICU or regular ward were observed. Adequate initial treatment
was higher in the ICU population but patients with intrabdominal
candidiasis in the ICU remain as a group with high mortality probably in
relation to severity of illness.
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Objectives: C. difficile (CD) is the first pathogen responsible of nosocomial
diarrhea. Our aim was to study the epidemiology and factors associated
with the development of CD infection (CDI) in patients admitted in the
Critical Care Units (CCU) of our country.
Materials: Multicenter, prospective, observational study from February
3 rd to April 3 rd , 2014. We included all adult critically ill patients of
26 CCUs of Spain who had diarrhea1. All feces samples were sent to the
reference laboratory and we considered CDI when cytotoxicity in cell
culture or toxigenic culture were positive. The ribotypes were
determined by PCR.
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Incidence of CDI, clinical characteristics, possible risk factors and ribotypes
were studied. For the bivariate analysis, the Chi-square test was used for
qualitative variables and Student t-test or Mann Whitney U for
quantitative. Multivariate analysis was performed using logistic regression
to identify factors independently associated with the development of CDI.
Results: In the study period, 7196 patients were admitted in the
participating units, 190 (2.6%) had diarrhea and of them, 16 were positive
for CD, representing a CDI incidence of 0.22%. 95´8% patients received
antibiotics previously and only 2 patients (1.1%) had previous history of
CDI. There was no difference in the severity mesured by APACHE II [17
(13-19) vs. 20 (16-25); p = 0.723] or the crude mortality (40 vs. 30.6%; p =
0.555) between patients with or without CDI.
CDI patients had a median age of 66 years, 43´8% were women and they
had an income APACHE II median of 17 points. COPD (37.5%) was the
most frequent comorbidity. CDI was a mild-moderate disease in the 64´
3% of cases, 31´2% of the CDI patients had complications, 15.4% had
recurrence and only one death was directely attributed to the CDI. The
most frequently isolated ribotype was 078/126 (25%) and 027 were
identified only in 2 cases (12.5%).
There were no differences in clinical presentation, previous use of ATB,
use of inhibitors of proton pump, mechanical ventilation and parenteral
nutrition among groups. Prevalence of chronic kidney disease (CKD) was
significantly higher in infected patients (31.3% vs 7-1%; p 0.08) and by
multivariate statistical analysis it was identified as the only factor
independently associated with the development of CDI [OR 5,87 (1,2427,83) 0,026].
Conclusions: Despite using the clinical criteria of diarrhea1, the incidence
of ICD in our population is very low.
We have identified several ribotype of CD including two cases of 027.
We only have indentified the chronic kidney disease as a risk factor
independently associated with the development of CDI whereas the
previous use of antibiotic seems not to directly influence the
development of CDI.
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Introduction: Clostridium species are gram-positive, anaerobic, sporeforming bacteria and some species have pathogenic nature. There is
limited data regarding Clostridium non-difficile infection in critically ill
patients available. Symptoms of infection are often non-specific, which
leads to delayed diagnosis and therapy initiation in these patients.
Objectives: Aim of this study was to evaluate patients with positive
microbiological cultures of Clostridium non-difficile infection with the
need of critical care medicine.
Methods: Patients with microbiological result of Clostridium non- difficile
infection admitted to the intensive care unit (ICU) were included in this
study. Patient´s characteristics including admission diagnosis, severity of
illness (SOFA- score), therapeutic procedures and outcome were recorded.
Results: A total of 47 critically ill patients (32 men, mean age 66 ± 9
years, mean SOFA-score on admission 9 ± 3) with Clostridium non-difficile
infection were included in this study. The most common pathogens were
Clostridium innocum (n = 23), Clostridium perfringens (n = 11),
Clostridium tertium (n = 6) and others (n = 7). Pathogens were detected
in 62% intra-abdominal, in 29% in blood cultures and 8% of patients had
soft tissue infection. Intra-abdominal infections (71%) were the most
common source of infection.
Admission diagnoses were septic shock (54%), surgical treatment (44%)
and others (2%). Highest incidence of septic shock was seen in patients
with Clostridium innocum infection, (p < 0.05). Preexisting, mostly
abdominal (90%) malignancy was seen in 46% of these patients. Invasive
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ventilation was needed in 50%, vasopressor therapy in 71% and renal
replacement therapy in 38%. The overall ICU mortality was 45%. Highest ICU
mortality rate was found in patients with Clostridium innocum infection
(45%), followed by Clostridium perfringens (23%) and Clostridium tertium
(17%). Patients with septic shock showed significantly higher mortality rates
(p < 0.05). By means of source of infection highest mortality rate was found
in abdominal infection (65%) followed by bacteremia (43%).
Conclusions: Clostridium non-difficile infection in critically ill patients is
associated with high mortality and organ failure. Worst outcome was
observed in patients with septic shock.
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Introduction: In this era of increased and indiscriminate antibiotic usage,
it is not only the advent of multi-drug resistant pathogens, but also the
rising prevalence of Clostridium difficile Associated Diarrhoea (CDAD)
which is drawing concern world-wide. It is important not only to
implement a comprehensive antibiotic policy, but also to take up stringent
infection control measures to curb the rise of this serious infection.
Objectives: Primary objective of this study was to know the prevalence
and epidemiology of Clostridium difficile infection among the clinically
suspected cases of Antibiotic associated diarrhoea in our hospital with a
secondary objective of analysis of trend of CDAD over a period of 4 years.
Methods: In this retrospective observational study we analyzed the
prevalence and epidemiology of CDAD cases among all cases of clinically
suspected antibiotic associated diarrhoea occurring in patients admitted
in various departments of this hospital over a period of 4 years, since
2011 to 2014. The presence of Clostridium difficile in the stool samples
was detected by ELISA for both toxin A and B. All infection control
measures taken were recorded.
Results: Out of 287 clinically suspected antibiotic associated diarrhoea
cases reported from January 2011 to December 2014, Clostridium difficile
toxin was detected in 57 (19.86%) occasions. The prevalence was on a rise
after 2011 (10.52%), with a peak of 27% in 2013 and improved gradually
over the next year (16.9% in 2014). Prior usage of broad spectrum
antibiotics was among the prevalent risk factors identified.
Conclusions: It was important to evaluate the prevalence of CDAD in this
part of the country as there is increasing need of awareness among
treating physicians on the risk factors and control of such infections. This
study demonstrated the significant prevalence of Clostridium difficile
Associated Diarrhoea (CDAD) in this hospital. Our study also depicted the
importance of judiciously following antibiotic policies and strict infection
control measures in a hospital. Furthermore it also raised the interest in
future studies for the evaluation of community data on antibiotic usage
and Clostridium difficile infection.
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Introduction: The surgical site infection (SSI) after heart surgery is
infrecuent but is associated with significant morbidity and mortality with
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increased hospital stay particularly when mediastinitis occurs. Surveillance
and infection control measures are important cornerstones to prevent SSI.
Objectives: To evaluate the results after 42 months of implementation of
multidisciplinary protocol for the prevention, diagnostic work-up and
therapy of surgical site infection (SSI) in major heart surgery (MHS) in a
tertiary university hospital.
Methods: The checklist-guided bundle implements pre (topical
decontamination, shaving, systemic prophylaxis), intra (hygiene, surgical
technique, metabolic, temperature) and postoperative (wound care,
physiotherapy, mechanical support of sternotomy, pain control)
interventions. Outcome variables are rate of SSI, length of hospital stay and
mortality. The outcome superficial SSI and “mediastinitis” was defined
according to CDC criteria. The study cohort of patients in whom the
protocol was applied over the first 42 months after implementation was
compared to a historical control group of patients undergoing MHS over 78
months. Potential confounding factors of the effect of the intervention were
considered calculating propensity score of pre, intra and postoperative
variables. The impact of the protocol was estimated by relative risk
reduction (RRR and CI95%) with univariate analysis, stratification and Poisson
regression models. Mean costs of ICU and hospital stay were calculated.
Statistical analyses were performed with STATA 12.0.
Results: 2304 patients (June 2011 to December 2014) were compared to
4317 patients (January 2005 to May 2011). Significant differences were
observed in the incidence of obesity, duration of ischemia and
extracorporeal circulation, previous mechanical ventilation and perioperative
intra-aortic balloon pump. Adjusted relative risk of SSI was significantly
reduced by 36% (RR 0.64; CI95% 0.42-0.97). Adjusted relative risk of overall
mortality was significantly reduced by 41% (RR 0.59; CI95% 0.35-0.99). and
hospital median length of stay was reduced around 50% (46 days (IQR 1769) in front of 29 days (9-46) p < 0,001.
Conclusions: The implementation of a multidisciplinary prevention
protocol for SSI in MHS was associated with a significant reduction of
mediastinitis risk, mortality and cost.
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Introduction: Blood stream infections of abdominal origin are associated
with a high mortality rate. No data are available in patients (pts) with
postoperative peritonitis (POP).
Objectives: We hypothesized that both patient and microbiological
factors determine outcome in critically ill POP pts.
Methods: Between 1999 and 2014, all consecutive ICU pts admitted for
management of POP were prospectively included in a data base.
Bacteremic pts (B+) were defined as having at least one positive blood
culture in the 24 hours preceding/following surgery for POP. The
following data were collected: demographic characteristics, underlying
disease, severity scores at the time of reoperation, microbiologic results,
outcome and survival. B+ pts were compared to non-bacteremic pts (B-).
Results are expressed in mean (SD) or proportions.
Results: Overall, 292 pts (53% male, aged 60 (17) year old, 33% with fatal
underlying disease) were enrolled, including 58 (20%) B+ pts. Age was
similar in both groups while immunosuppression and cancer were more
frequent in B+ pts (p < 0.001 and p < 0.02, respectively). No difference
was observed for the characteristics of initial surgery leading to POP.
Delay for reoperation (9 (8) days), location and cause of POP were similar
in both groups. At the time of reoperation for POP, SAPS II score was
similar in both groups (48 ± 18) while SOFA was increased in B+ pts
(9 (4) versus 7 (4); p < 0.05). The organisms cultured from blood cultures
(19% multidrug resistant bacteria (MDR), mainly Gram+ strains) were
Gram+ (34%), Gram- (47%), anaerobes (14%) and fungi (10%). Among the
organisms cultured from the peritoneal space, proportions of E. coli and
Enterobacter spp were increased in B+ pts (55 vs 41% in B- pts; p < 0.05)
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and (28 vs 15%, p < 0.02), while the proportions of MDR bacteria were
similar in both groups. Adequacy of empiric antibiotic therapy was
reached in 69% of the cases, similar in both groups, without any
difference in the type of agents used, frequency of combination therapy
(75 and 80% in B+ and B- groups) or duration of therapy (11 (6) days).
The frequency of de-escalation (51% in B+ vs 55% in B- pts) and
escalation therapy (19% vs 25%, respectively) was similar in both groups.
While death rate was increased in B+ pts (47% vs 31% in B- pts; p <
0.05), the morbidity criteria did not differ between B+ and B- pts:
frequency of reoperations (47% in both groups), duration of mechanical
ventilation in survivors (11 (11) days), duration of ICU stay in survivors
(18 (12) vs 21 (19) days in B-pts). Positive cultures of enterococci in the
peritoneal fluid could be factor of poor prognosis in case of bacteremia
(74% death rate vs 32% without enterococci; p < 0.01).
Conclusions: In our ICU population of POP, an increased death rate was
reported in bacteremic pts but few elements explain this observation
except underlying disease, ongoing cancer and possibly presence of
enterococci within peritoneal samples.
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Introduction: The risk factors for post-operative intra-abdominal abscess
(IAA) formation after laparoscopic appendectomy (LA) remain debatable.
Some advocate that a perforated appendicitis or Diabetes Mellitus may
increase the incidence of post-operative IAA; however, the existing
evidence is insufficient.
Objectives: This study aimed to identify risk factors and non-risk factors
for IAA formation in patients receiving LA.
Methods: From January 2010 to December 2013, all patients who
underwent three-port LA and who were histologically diagnosed with
appendicitis were included. We classified these patients into two groups
according to their development of post-operative IAA and then analyzed
the differences between the groups.
Results: Overall, 1790 patients showed no post-operative complications
and were assigned to the non-complication group, whereas 27 patients
suffered from IAA postoperatively and were assigned to the IAA group.
The incidence of IAA after LA was 1.4% and the only identified risk factor
for IAA was dirty fluid collection in the peritoneal cavity observed during
the operation. (P < 0.001) On logistic regression analysis of those patients
who demonstrated dirty fluid collection, the non-placement of a
peritoneal drain had statistical significance for the development of IAA.
(P < 0.001).
Conclusions: In the present study, the presence of dirty fluid collection
in the peritoneal cavity rather than the type of appendicitis was
demonstrated as a risk factor for the development of post-operative IAA
after LA. When such fluid collection is observed, surgeons should
consider deploying peritoneal drainage and post-operative antibiotics
treatment including anti-anaerobic treatment.
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Introduction: Multiresistant bacteria (MRB) have become a severe public
health problem, a risk factor for increasing morbibity, mortality and
hospital length of stay and secondarily a raise of social and health
resources consumption. The Spanish Health System started in 2014 a
national campaign (Zero Resistance) conducted to prevent the emerge of
antimicrobial resistance, specially this MRB in intensive care units (ICUs).
Objectives: To describe the impact of an educational program (Zero
Resistance in ICU) on the incidence of MRB in a ICU hospital of Granada,
both in infected and colonized patients, dividing into extra and intra ICU
nosocomial acquisition. We also describe MRB frequencies and map of
resistances.
Methods: An educational campaign recommended by the Spanish
National Health System was driven by the ICU team (physicians, nurses,
assistants...) at the end of the first semester 2014. The program consisted
in the implementation of 12 preventive measures (table 1). We realized
an observational study based on ENVIN-HELICS database of the patients
who had MRB positive cultures identifying the microorganisms at
admission (nosocomial extra-ICU) and after 48 hours of ICU admission
(nosocomial intra-ICU), including infection and colonization, during the
year 2014 in our ICU (18 beds). From these results we analyse the
frequencies, before (first semester) and after (second semester)
implementing the campaign.
Results: We had a total of 1005 patients in our ICU in 2014: mean age
63.40 years CI95(62.4-64.4), 64.88% male, mean APACHE II 12.84 CI95
(12.03-13.62), mean length of stay 5.07 days (SD 8.44). We registered 47
results of MRB cultures: 19 (1.84%) in admission, and 28 (2.71%) after 48
hours in ICU, with a 6.58 ID (for each 1000 days of stay). 26 were
infections and 21 colonizations.
From the total (47), during the first six months of 2014 (were the program
started) we registered 27 (4.83%): 11 (2%) in admission and 16 (2.97%)
after 48 hours, with a ID 6.82; 15 infections, 5 (0.93%) in admission and
10 (1.86%) after 48 hours, with a ID 4.26; and 12 colonizations. In the last
semester we registered 20 (4%): 8 (1.61%) in admission and 12 (2.42%)
after 48 hours. From these, 11 were infections, 4 (0.81%) in admission
and 7 (1.41%) after 48 hours, with a ID of 3.67; and 9 colonizations.
The MRB frequency was (including infection and colonization): MRSA
15.25%, Pseudomona 18.65%, Acinetobacter baumanii imipenem-resistant
35%, Enterobacteria BLEE 6.45%, GNB carbapenemasa 4%.
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Conclusions: The right path it has been achieved as we reached an MRB
Incidence of Density reduction of 13.86% since the implementation of the
Zero Resistance National Program, even though our incidence of MRB
infection and colonization is still above the standard. Most frequent
MRB in our environment is A. baumanii, and the less frequent is GNB
carbapenemasa.
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Multi-resistant pseudomonas aeruginosa: study of risk factors for its
detection at intensive care unit admission
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Introduction: For both infection control (avoiding dispersion of multiresistant) and to ensure empirical antibiotic treatment is essential to be
able to detect colonization/ infection by multi-resistant Pseudomonas
aeruginosa (C/I- MRPa) at ICU admission.
Objectives: Identify risk factors for easy detection (without requiring
access to medical history) for C/I- MRPa at ICU admission. Evaluate
whether with the factors chosen after literature review and analyzed, it is
possible to develop an effective predictive model.
Methods: From variables collected prospectively in ENVIN study (national
nosocomial infection surveillance study), data was analyzed from 16950
patients admitted in 151 polyvalent ICU during the period from April to
June in 2010, as a multipurpose cohort with univariable analysis and a
multivariable logistic regression. Multi-resistant Pseudomonas aeruginosa,
was defined as being resistant to three or more antipseudomonal
families. The study variables are: age, gender, underlying disease, origin,
urgent surgery, immunosuppression, immunodeficiency, neutropenia,
surgical wound infection (superficial or deep) and skin and soft tissue
infections.
Results: In the univariable analysis we found statistical relationship
between C/I-MRPa at admission time in ICU and the variables: underlying
disease, origin, immunodeficiency, neutropenia, superficial surgical wound
infection or skin and soft tissue infection. In the multivariate analysis we
identified as independent risk factors: underlying medical disease (2,07
(1,17-3,66) 0.01), immunosuppression (3,22(1,79-5,79) < 0.001) and
superficial surgical wound infection (6,65(1,70-26) 0.006). Coronary artery
disease acts as a protective factor (0.26 (0,07-0,92) 0.03). The predictive
model globally considered, shows a moderate discriminating capacity
(ABC-COR: 0.72;) 95% CI (0,67-0,78).
Conclusions: There is an increase in the risk for C/I- MRPa at ICU
admission in medical patients (2 times), immunosuppressed (3 times) or
in those that present an infection of superficial surgical wound at the
admission time in the unit (6 times). Coronary patients have lower risk.
Despite assessing all variables described, we couldn´t develop a
satisfactory predictive model because of its fair global prediction
capability. Risk factors described should be taken into account for future
studies with similar approach.
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Risk factors for non-vancomycin-resistant enterococcus faecium
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1
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Figure 1(abstract A122)

Introduction: Enterococci spp. cause serious infections in ICU environment.
Among them, Enterococcus faecium may constitute a problem when
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choosing empirical treatment. In addition, vancomycin-resistant Enterococci
is growing as an epidemiological problem.
Objectives: To identify risk factors for acquisition of an E. Faecium
infection in patients admitted to Intensive Care Unit (ICU).
Methods: We analyzed retrospective data from patients admitted to a
polivalent ICU during a 4-year period. We specifically analyzed those
patients with an infection during their ICU stay and search for factors
related to the isolation of E. faecium from clinical samples.
Results: We studied 841 patients, 21 of them (2.5 %) with an E. Faecium
infection. No E. faecium vancomycin resistance was found.
Patients with E. Faecium isolation were older (69.5 vs 64), infections had
been acquired in the hospital, were surgical patients in higher proportion
and had longer ICU stay (81 vs 44.3 % p 0.001 and 57.1 vs 27.5% p 0.003
and 6 (3-11) vs 13 (6-25) p 0.001 respectively), had received parenteral
nutrition (43 v 13 % p 0.001) and were malnourished in higher rate (25 v
4.2 % p 0.001) Prior use of piperacilina-tazobactam, carbapenem or linezolid
were found more frequently in E. Faecium-infected patients (52.4 vs 24.1 %
p 0.003 and 66.7 vs 20.6 % p 0.001) ESBL isolation coexisted more frequently
in patients with E. Faecium infection. Mortality rate was higher in patients
with E. faecium infection (57 vs 25.6 % p 0.001).
Logistic regression analysis showed nosocomial admission, prior use of
piperaciline-tazobactam or carbapenem and ESBL isolation as
independent risk factors for E. faecium infection. E. faecium infection was
not independently associated with mortality.
Conclusions: Non-community admissions and prior exposure to
piperaciline-tazobactam and carbapenem resulted being associated with
isolation of E. faecium in our patients.
ESBL isolation appeared independently associated with E. faecium,
probably because both bacteria share ways of selection. Controlling
raising incidence of E. faecium may prevent vancomycin-resistant
Enterococci spread, not still a problem in our environment.
References
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2. Alvarez Lerma F: Med Clin (Barc) 2003, 121(8):281-6.
3. Jung E: Am J Infect Control 2014, 42(10):1062-6, Oct.
4. Sung-Chin P: PLoS ONE 7(10):e47297.
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Introduction: Immunosuppression (IS) has been described as a factor
associated with mortality in intensive care unit (ICU) and with increased
susceptibility to infection by multidrug-resistant pathogens (MDR).
Variables that increase these risks have not been completely determined.
Objectives: Characterization of the population under immunosuppressive
therapy (IST) admitted in ICU with infection, and description of risk
factors for infection by a MDR pathogen and hospital mortality.
Methods: Retrospective cohort study of all patients under IST
(corticosteroids, chemotherapy or other immunosuppressive drugs)
admitted with infection at a 11-bed mixed ICU, in a tertiary care, universityaffiliated hospital, between January 2011 and December 2014. Patients who
started IS in the same episode were excluded. MDR pathogen was defined
as a pathogen resistant to at least three antibiotics from different groups
recommended for its treatment. Heavy IST was defined as prednisolone
> 20 mg/day and/or multiple IS and/or chemotherapy. The association of
several variables with infection by MDR pathogen and with hospital
mortality was studied through logistic regression.
Results: During the study period 91 patients under IST were admitted in
the ICU, of those 61 were hospitalized for infection (67%). The mean ±
SD age was 59 ± 15 years, 54% were male, and the mean ± SD SAPS II
was 52 ± 22 and SOFA 9 ± 4. The underlying diseases identified were:
autoimmune diseases (31%), solid tumors (21%), transplanted patients
(25%), hematologic diseases (16%) and others (7%); 46 (75%) patients
were under heavy IST. The most prevalent foci infection were respiratory
(61%) and abdominal (13%). Microbiological documentation of infection
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was possible in38 patients (62%): 16 (44%) gram negative, 7 (18%) gram
positive, 2 (5%) fungus, 2 (5%) other and 11(29%) polimicrobial. MDR
pathogens were identified in 8 (21%). Diabetes was significantly
associated with infection by a MDR pathogen [OR(95%CI) = 6.5(1.1437.05),p = 0.035]. Empiric antibiotherapy was adequate in only 34% of
the patients. Those infected with MDR pathogen had a significantly
higher rate of inadequate antibiotic therapy (75% vs 25%,p = 0.002).
Hospital mortality rate was 54%. Variables associated with increased
hospital mortality were: male gender [OR(95%CI) = 4.14(1.42-12.09)],
chemotherapy [OR(95%CI) = 4.33(1.33-14.14)], duration of treatment < 1
month [OR(95%CI) = 0.19(0.05-0.77)], acute hematological dysfunction [OR
(95%CI) = 9.2(2.75-30.79)], acute renal dysfunction [OR(95%CI) = 3.09(1.088.82)], total SOFA score [OR per point (95%CI) = 1.169(1.008-1.356)] and
SAPS II score [OR per point (95%CI) = 1.030(1.003-1.057)].
Conclusions: Infection was the most common cause of ICU admission in IS
patients. Diabetic had higher prevalence of infection by MDR pathogens.
Surprisingly, infections by MDR pathogens or inadequate initial antibiotic
therapy were not among the risk factors associated with increased hospital
mortality.
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Introduction: In 2013, the “Zero Resistance” (RZ) program was launched in
Spain, to help prevent the emergence of multiresistant bacteria (MRB) in
critically ill patients. One of its recommendations is to complete a checklist
upon patient admission in Intensive Care Unit (ICU) to identify those
patients at high risk for colonization or infection by MRB*.
Objectives: To analyse the effectiveness of the checklist proposed as a
way to early detect MRB and the role of other comorbidities.
Methods: A prospective study from March 17th, 2014 to January 31 rst ,
2015. All patients admitted to a polyvalent ICU of a general hospital were
submitted to the checklist proposed, with the application of contact
precaution (CP) strategies for patients with risk factors (RF) for colonization
or infection by MRB. Bacteriologic swabs (nasal, pharyngeal, axillary and
rectal) were routinely performed on all patients admitted, besides
diagnostic cultures when they were necessary. Furthermore, we analysed
other pathological variables and comorbidities (diabetes, renal failure,
immunosuppression state, neoplasia, cirrhosis, chronic obstructive
pulmonary disease -COPD-, organ transplantation, malnutrition and type of
admission to ICU - urgent or programmed). Univariate and multivariate
analysis of risk factors for MRB with binary logistic regression were
performed. Statistical significance was set at CI 95%.
Results: 780 patients were admitted. 231 (29,6%) met some CP criteria.
In 78 (10%) were detected one or more MRB, 49 of these (62,8%) presented
CP criteria according to the checklist. 23 met 1 criteria, 17 met 2 criteria and

Table 1(abstract A126) RZ checklist
RZ CHECK LIST

OR (IC 95%)
UNIVARIATE

OR (IC 95%)
MULTIVARIATE

Hospitalization >5 days in prior 3
months

3,2 (2,0-5,2)

2,05 (1,1-3,7)

Institutionalized patient

3,7 (1,6-8,6)

NS

Prior MRB colonization/infection

14 (5,7-34,4)

8,7 (3,3-22,9)

Antibiotherapy >7 days in prior
month

4,2 (2,5-7,2)

2,1 (1,1-4,1)

Chronic kidney disease with
dialysis

1,5 (0,2-12,7)

NS

Colonization susceptibility
(bronchiectasis, cystic fibrosis)

2,0 (0,7-5,5)

NS
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Table 2(abstract A126) Comorbidities and type of
admission
COMORBIDITY

OR (IC 95%)
UNIVARIATE

OR (IC 95%)
MULTIVARIATE

DM type II

1,9 (1,2-3,1)

1,8 (1,1-3,1)

COPD

1,9 (1,1-3,4)

NS

Malnutrition

1,9 (1,1-3,6)

NS

Urgent admission to ICU

1,85 (1,1-3,0)

NS

10 met 3 or more criteria with accumulation of risk. In 29 (37, 2%) MRB
carriers it was not identified any of the RF from the checklist. Tables 1 and 2
show RF and comorbidities that were significant as added risk for MRB. We
did not find significant relation between renal failure, immunosuppression
state, neoplasia, cirrhosis or organ transplantation and being MRB carrier.
Conclusions: In our environment, the checklist did not detect 37% of
patients with MRB. Prior antibiotic therapy and prior colonization were
the best predictors. Further factors as diabetes could help on detection of
MRB in ICU.
Reference
1. Montero J, et al: (Scientific Expert Committee for the “Zero Resistance”
Project). Combatting resistance in intensive care: the multimodal
approach of the Spanish ICU “Zero Resistance” program. Critical Care
2015, 19(114).
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Introduction: Predicting colonization/infection by Acinetobacter baumannii
(C-I MRAb) at ICU admission allows optimization of infection control
measures and empirical antibiotic treatment.
Objectives: To describe risk factors for multirresistant Acinetobacter
baumannii (defined as resistant to carbapenem) colonization and infection
at ICU admission, centered on those that are easy to obtain at admission,
without needing access to clinical records, not always avaible at ICU
admission. We also study the predictive capability of a model developed
with those risk factors.
Methods: Retrospective analysis of data collected prospectively from 16950
patients admitted consecutively (stay > 24h) in 151 Spanish ICU
participating in ENVIN (National Surveillance Study of Nosocomial Infections
in ICU) registry during the period of April-June of 2010. Univariable and
multivariable analysis was performed with the next variables: age, gender,
illness, origin place, urgent surgery, immunodeficiency, being immunosuppressed, neutropenic patients and skin infections (surgical site
-superficial and deep- and skin-soft tissue infections).
Results: Overall, 44 patients with C-I MRAb were detected in the study
period. In the multivariable logistic regression analysis gender male (2,99
(1,32-6,77)0,008), to have medical illness (3,16(1,42-7,02)0,005), trauma
critical patient (4,74(1,44-15,56)0,01), admitted from hospital ward (6,21
(2,49-15,47) < 0,001), or from other ICU (12,92(3,87-43,15) < 0,001), or from
a long-term care center (11,95(1,38-102,97)0,02), being immunosuppressed
(4,52 (2,2-9,27) < 0,001) and to have skin-soft tissue infection (14,07 (4,2646,46) < 0,001) were independent risk factors for C-I MRAb at ICU
admission. The resultant predictive model with these variables showed:
AUC-ROC 0,85; 95% CI (0,79-0,90) and p-value on the Hosmer-Lemeshow
of 0,89.
Conclusions: The risk of being C-I MRAb at ICU admission is 3 times
greater in male and medical patients, 4 times in immunosuppressed or in
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trauma critical patients, 6 times in those admitted from hospital ward,
12 times in patients admitted from other ICU or from a long-term care
center and 14 times in those that have skin-soft tissue infection. Our
predictive model showed good discrimination but these results are not
good enough for ICU setting, being aware of the impact of the false
negative results. Risk factors described should be considered for future
studies.
References
1. Nseir S, Grailles G, et al: Accuracy of American Thoracic Society/Infectious
Diseases Society of America criteria in predicting infection or
colonization with multidrug-resistant bacteria at intensive-care unit
admission. European Society of Clinical Microbiology and Infectious Diseases,
CMI 16:902-908.
2. Jianfeng Xie, et al: Value of American Thoracic Society Guidelines in
Predicting Infection or Colonization with MultidrugResistant Organisms in
Critically Ill Patients. PLOS ONE 2014, Volume 9(Issue 3):e89687, 1 March.
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Introduction: New antibiotics have been introduced over the years to
overcome drug resistance, but even these antibiotics have lost their
efficacy against important Gram-negative bacteria with resistance to these
drugs increasing rapidly across Europe and adjacent regions. We surveyed
800 hospital-based physicians in 4 European countries and Russia to assess
their level of ARGN awareness and perceived ability to manage this
growing and serious problem.
Objectives: · Assess hospital-based physician awareness about management
of ARGN infections.
· Determine factors influencing physician awareness of ARGN infections.
· Identify opportunities to improve the diagnosis and management of
ARGN infections.
Methods: We selected 800 hospital-based physicians from an online panel
of 7,700 physicians who reside in Italy, Spain, France, Germany, or Russia,
and who all have recent experience in the treatment of patients with
Gram-negative bacterial infections. They answered questions through a
secured, online web-based survey system. We used a multivariate analysis
to identify factors independently affecting physician awareness of how
best to manage ARGN infections.
Results: Of participating physicians, 55% are in academic/university
hospitals while 38% are in community hospitals. About 45% have practiced
>15 years, and the same proportion reported treating >5 patients with
ARGN infections in the prior month. Less than a third of respondents felt
either very or extremely aware of how best to treat patients with ARGN
infections, yet 64% believe their colleagues are aware of best practices and
75% believe their hospitals are prepared to treat these infections. Only half
of the respondents believe guidelines exist in their hospitals for treating
ARGNs and about half believe rapid molecular diagnostic tests are
available to them. While 75% report using clinical decision support tools
generally, most do not have access to a specific tool to predict those at
high risk for ARGN infections; 86% said they consider such a tool
necessary. More years in practice, recent experience treating a high
volume of ARGN infections, availability of local treatment guidelines,
specialization in infectious diseases, and practicing in academic and
university treatment centers were independently associated with greater
physician awareness.
Conclusions: A high proportion of hospital-based physicians in the 5
countries covered by the survey consider themselves unaware of the best
ways to manage ARGN infections. Various factors affect the degree of their
awareness, but in general, they indicate a need for more support
specifically through enhanced availability of guidelines, rapid molecular
tests, prediction tools, and effective antibiotics.
Grant Acknowledgment: AstraZeneca funded the survey research.
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Introduction: Acinetobacter infections have increased and gained
attention because of the organism’s prolonged environmental survival
and propensity to develop antimicrobial drug resistance [1], [2]. We
performed a retrospective, matched cohort investigation at a tertiary
care hospital in a tier II city hospital of India to examine morbidity and
mortality outcome of patients with multidrug-resistant (MDR)
Acinetobacter (AB) infection compared with patients with MDR nonAcinetobacter (non-AB) infections.
Objectives: To study the outcome difference in terms of morbidity and
mortality in critically ill patients with MDR infections.
Methods: Patient records from the last 3 years from 2011 through 2013
were studied (n = 104) to examine outcomes of hospitalized patient in
terms of number of organ dysfunctions, ICU length of stay, hospital
length of stay and mortality in patients infected with MDR AB infection
compared with the patients with MDR non-AB infection.
Results: MDR AB-infected patients (n = 45, 43%) had greater number
oforgan dysfunctions, and higher mean lengths of hospital stay (8.4 days
vs. 6.1 days) and ICU stay (5.3 days vs. 0.8 days) after the index day than
MDR non-AB infection (n = 59, 57%) (Table 1). In-hospital mortality rates
for patients with MDR AB infections (42%) were higher than for MDR
non-AB infection (10%). F critical = 3.934253.
Conclusions: We demonstrated in patients infected with MDR strains of
any organism that patients infected with Acinetobacter have greater
number of organ dysfunction, longer lengths of stay in both the hospital
and the ICU as well as increased mortality than patients infected with
non-Acinetobacter infection when we controlled for severity of illness.
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Introduction: Emergence of carbapemenases and their worldwide
distribution has worsens the clinical scenario of antibiotic resistance in
Gram-negative bacteria. 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 serious concern with SDD. An effective enteral antimicrobial
treatment in this scenario is still lacking and it might contribute to prevent
systemic nosocomial infections.

Table 1(abstract A129)
Outcome evaluated

MDR
AB

Mean length of stay after
index day
Mean ICU stay after index
day

MDR
non-AB

p value

f value

8.488889 6.101695

0.029299

4.886684

5.311111 0.864407

1.73*10-11

57.30083

Figure 1(abstract A130) Patients data.

Objective: To assess the value of enteral paromomycin 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 to February 2015, expected to require tracheal intubation for longer
than 48 hours were given SDD with a 4-day course of intravenous
cefotaxime, plus enteral colistin, tobramycin, nystatin in an oropharyngeal
paste and in a digestive solution. Oropharyngeal and rectal swabs were
obtained on admission and once weekly. Patients with rectal swabs
colonized by colistin and / or carbepemenase resistant microorganisms
were treated with enteral paromomycin 1 gr every 6 hours daily, in order
to negativize it and eventually preventing nosocomial infections.
Categorical variables were summarized as frequencies and percentages
and the continuous ones as medians and interquartile ranges (IQR) or
means and standard deviations. Statistical significance was set at p ≤ 0.05.
Results: We applied paromomycin treatment to 39 patients colonized
with rectal colistin resistant microorganisms. All of them had colonization
by Extended Spectrum Beta-lactamases (ESBLs) Klebsiella pneumoniae.
Demographic data and type of admission are shown in Figure 1.
Twenty nine (74.3%) out of 39 of the studied patients negativized the
rectal swab. Three of them (7.6%) were colonized by carbepemenases
producing microorganisms and only one of them died with persistent
multirresistant rectal colonization. Only 9 out of the 29 patients that
negativized the colonization received concurrent susceptible IV antibiotics.
None of the patients treated with paromomycin developed any infection
including ESBL Klebsiella pneumoniae. Finally, 13 patients died in the ICU.
Conclusions: Our preliminary data show that enteral paromomycin is
useful in treating rectal colistin and / or carbepemenase resistant
microorganisms colonization to prevent the development of ICU
nosocomial infections.
Reference
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Introduction: MRSA infection is a major health care problem. In 2008, as
a component of a general strategy for infection prevention, a program to
control MRSA was implemented in our ICU, consisting in pre-emptive
isolation, rapid screening tests for identification of MRSA carriers and
targeted decolonization with nasal mupirocin in addition to antiseptic
body bathing. At the same time, screening of at-risk patients along with
targeted isolation and antiseptic body washing was implemented in
general wards.
Objectives: To evaluate the compliance with this strategy and the
success of nasal eradication. To assess MRSA colonization prevalence and
transmission rate evolution. To analyse this strategy impact on MRSA
rates, oxacillin-resistance and anti-MRSA antibiotic consumption.
Methods: We retrospectively analyzed all patients admitted to our ICU
between 2010 and 2014. Data collected included demographics, nasal
swab, isolation measures and nasal mupirocin prescription, staphylococcus
aureus isolates and pattern of sensibility along with consumption of
vancomycin, linezolid, tigecycline and daptomycin.
Results: 1753 admissions and 3149 nasal swabs were analyzed during the
study period. On admission 98% (1720/1753) of patients had a nasal swab
taken. We found a documented order for contact isolation in 92,5% of the
positive (colonized) patients. Only 72,4% (126/174) of colonized patients
started nasal mupirocin in the ICU. After treatment with nasal mupirocin
31/92 (33,7%) of patients had a negative nasal swab, and this eradication
rate improved from 31,3% in 2010 to 63,6% in 2014. Prevalence of MRSA
colonization on admission was 8,4%, 11,7%, 5,3%, 3,6% and 5,1%
respectively from 2010 to 2014. Transmission rate was 5,2 new cases/1000
patient-days in 2010 and 5,1 in 2014. MRSA incidence was 7.39 isolates/
1000 patient-days in 2011, 2.72 in 2012, 3.91 in 2013 and 2.32 in 2014. The
percentage of oxacillin-resistance decreased from 59.3% in 2011 to 18.2 in
2014. Anti-MRSA antibiotic consumption was 1547 DDD/1000 patients in
2011, 1330 in 2012, 649 in 2013 and 815 in 2014.
Conclusions: MRSA incidence and methicillin resistance is decreasing in
our ICU and this may be related to our strategy to control MRSA along
with a multidirectional infection prevention approach. The declining in
consumption of anti-MRSA antibiotics may reflect not only a reduction in
clinical infections but also less MRSA coverage in the empirical treatment
of nosocomial infections. The compliance with the strategy has improved
but the nasal eradication rate remains low. Transmission rate of MRSA
remains higher than expected, signaling that more efforts must be done in
enhancing transversal infection prevention measures.
Reference
1. David P, Calfee , et al: Strategies to prevent methicillin-resistant
Staphylococcus aureus transmission and infection in acute care
hospitals: 2014 update. Infect Control Hosp Epidemiol 2014, 35(Suppl 2):
S108-32, Sep.

A132
Acynetobacter baumanii extremely resistant outbreak control in ICU: a
multidisciplinary approach
M Muñoz*, O Moreno, E Yuste, ME Poyatos, R Ramirez, S Narbona
Hospital Universitario San Cecilio, ICU, Granada, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A132
Objective: Description of an Acynetobacter baumanii extremely resistant
(A. Baumanii XDR) outbreak detection and management at the ICU of an
University Hospital (Spain).
Methods: Observational analysis using ENVIN-HELICS database of all the
infected and/or colonized patients in our ICU between January and May
2014 and to describe the multi-disciplinary measures performed for it´s
control: hygiene measures (strict hand hygiene, patients daily wash with
special chlorhexidine gel, strict contact isolation), clustering measures
(grouping all positive patients in ICU and hospitalization ward), general
measures (high level structure cleaning, staff members training, adjusting
nursing workload), optimize microbiological monitoring (fast culture and
resistance maps processing), follow up during and after hospitalization,
early empirical and directed antibiotic therapy.
Results: The first two patients in whom infection/colonization by
A. Baumanii XDR (strains OXA 51 and OXA 23) was detected, were
hospitalized in vascular and general surgery units between November
and December 2013. From January 2014 the sample increased until it
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was detected in 31 patients (45% colonized and 55% infected), 18 (58%)
of which were admitted to ICU. APACHE II at admission was 23 ± 6.75,
CI95(19.2-27.16). 91% of patients where hospitalized. 50% had risk factors
at admission, like complicated abdominal surgery and/or pneumonia.
100% of ICU patients with positive cultures required mechanical
ventilation (MV), central venous catheter and urinary catheterization. In
this group, mortality rate was 33% (6 patients), 3 in the ICU and 3
afterwards in hospitalization ward. The fast detection and comprehensive
set of measures allowed the ICU outbreak control in only four months,
although in hospital required a longer time for total eradication.
Conclusions: A fast detection and multidisciplinary team and measures
application was essential to eradicate this ICU A. Baumanii XDR outbreak
in only four months. 100% of patients had invasive instrumentation
and MV.
The severity of A. Baumanii XDR infection is characterized by an increase
in mortality, ICU and hospital length of stay.

A133
Analysis outbreak methicillin-resistant S. Aureus (MRSA) in our unit.
description of the control measures
R Fernández Fernández1*, M Herreros Gonzalo1, J Granados Ortega2,
L Camacho Peinado1, A Iburrun Larralde2, F Alba García1,
MÁ Taberna Izquierdo1, F Árbol Linde1
1
Hospital Nuestra Señora del Prado, Unidad Cuidados Intensivos, Talavera de
la Reina, Spain; 2Hospital Nuestra Señora del Prado, Medicina Preventiva y
Salud Pública, Talavera de la Reina, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A133
Objectives: Analyze the outbreak of MRSA locating possible causes,
seeking carriers, describe the control measures carried out and analyze
the impact of control measures in a general hospital. Evaluate the
outcome.
Methods: Prospective descriptive analysis of patients admitted to the
Intensive Care Unit (ICU)with positive microbiological results for MRSA in
2013.
The work was done with the services of Microbiology and Preventive
Medicine and Public Health. We made with Preventive Medicine some
guidelines for outbreak control:
- Insulation Contact: patient in an individual box signaling in front of the
box.
should be placed a poster explaining the type of isolation and
characteristics.
- Hand hygiene: before and after each patient contact. use 10% povidone
iodine, chlorhexidine 4%.Use of disposable gloves and disposable gowns
long sleeve (must be removed before leaving the room).
- Decolonization treatment: hygiene will be held daily with chlorhexidine
gluconate 4% or 10% povidone iodine.
- Topic: only in patients with nasal colonization. Application of mupirocin
ointment in paraffin base every eight hours for five days.
- Systemic: exceptional indication, complementing the topical treatment
in special situations: two new cases in ICU over a period of two weeks:
Doxycycline 100 mg / 12 h + oral Rifampicin 600 mg / 24 h for 7 days.
- Control samples: it will be sampling of nasal swabs, axillary and inguinal
exudate and skin lesions weekly until three consecutive weeks.
Results: From 11 to 17 July of 2013, we found 4 patients with
microbiological resultspositive for MRSA. 3 of them were in ICU and 1 of
them had been in ICU some days before. As in the previous six months
(January-June 2013) we had a total of 3 patients with a positive culture
for MRSA, we could consider that we were facing an outbreak. Until
September 26th, when the outbreak is considered closed, we had 131
episodes of ICU admission, of these, 14 patients (8 women and 6 men)
had positive samples for MRSA. The cumulative incidence is 11% of
patients who were admitted during this period.Samples were positive in
8 cases and in 6 cases, clinical samples. Of these 6, 4 cases were also
positive surveillance cultures. There was 1 death among the 14 cases,
1/14; 7.1%. The study of carriers starts on August 8. Of 93 workers,
complete the nasal screening 91 of them. And three positive cases
(3/91 = 3.2%), which became negative after treatment with nasal
mupirocin are detected.
The outbreak is considered complete at 28 September.
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Conclusions: Active surveillance in UCI has to be initiated in patients at
risk and all patients when the rate of MRSA is high, in which case they
must implement preventive measures to eradicate it. Our measures have
been effective in controlling our outbreak. ICU staff had 3 carriers, the
possibility of studying prevalence of MRSA carriers among staff in the ICU
should be considered.
Grant Acknowledgment: Preventive Department.

A134
Characteristics of isolated multiresistant bacteria according germ,
location and “zero resistance” criteria
S Carvalho Brugger*, R Gavilan Rabell, M Miralbes Torner, G Jimenez Jimenez,
S Iglesias Moles, J Trujillano Cabello, M Vallverdú Vidal, B Balsera Garrido,
F Barcenilla Gaite, M Palomar Martínez
Hospital Universitari Arnau de Vilanova, Lleida, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A134
Introduction: Multiresistant bacteria (MRB) development is a growing
phenomenon. In 2013, the “Zero Resistance” (RZ) program was launched
in Spain, to help prevent the emergence of multiresistant bacteria (MRB)
in critically ill patients. One of its recommendations is to complete a
checklist upon patient admission in Intensive Care Unit (ICU) to identify
those patients at high risk for colonization or infection by MRB*.
Objectives: To search the relation between most common MRB and
specific risk factors for colonization and infection, and the location of the
samples where they are identified.
Methods: A prospective study from March 17th, 2014 to January 31rst,
2015. All patients admitted to a polyvalent ICU of a general hospital were
submitted to the checklist proposed, with the application of contact
precaution (CP) measures in patients at risk for colonization or infection
by MRB. Bacteriologic swabs (nasal, pharyngeal, axillary and rectal) were
routinely performed to all patients admitted, besides diagnostic cultures
when needed. Furthermore, we analysed other pathological variables and
comorbidities. The difference between groups of MRB was made by Chisquare test for qualitative variables and the Kruskal-Walls test for the
continuous ones. Statistical significance was set at p < .05.
Results: In 78 patients were identified one or more MRB (in total 91
MRB). They were classified in 6 groups. 29 patients (37,2%) were MRSA
carriers, 22 (28,2%) E coli ESBLs, 10 (21,8%) Klebsiella spp ESBLs, 10
(12,8%) P aeruginosa, 8 (10,2%) Acinetobacter spp and 12 (15,4%) others
MRB carriers (including 1 case of carbapenemase). Nasal swabs detected
26 (33,3%) of MRB carriers [22 (75,9%) of all MRSA], pharyngeal swabs
26 (35,9%) [17 (43,6%) of MRSA], axillary swabs 13 (16,7%) [7 (24,1%) of
MRSA, 3 (37,5%) of Acinetobacter spp], and rectal swabs 30 (38,5%)
[27 (87,1%) of ESBLs, 3 (37,5%) of Acinetobacterspp]. Diagnostic cultures
(blood, urine, bronchoaspirate, surgical wound and others) detected MRB
in less than 30% of the cases. The checklist did not detected neither
colonization nor infection by MRB in 29 (37,2%) patients (44,8% MRSA,
50% Acinetobacter spp, 38,7% of ESBLs). We did not find significant
relation with other comorbidities.
Conclusions: In our environment, we detected a predominance of MRSA,
higher than the Spanish media, followed by ESBLs. MRSA carriers were
identified mostly by nasal swabs while the ESBL carriers were identified
mainly by rectal swabs. We did not find significant relation between BMR
and other comorbidities, possibly because of the sample size. The RZ
checklist did not identify almost 40% of the MRB.
Reference
1. Montero J, et al: (Scientific Expert Committee for the “Zero Resistance”
Project). Combatting resistance in intensive care: the multimodal
approach of the Spanish ICU “Zero Resistance” program. Critical Care
2015, 19:114.

A135
Acinetobacter baumannii: trends in antimicrobial resistance after
relocation of an intensive care unit in Tunisia
S Koubaji*, S Kamoun, A Ben Souissi, F Haddad, Y Ben Aicha, MS Mebazaa
Mongi Slim University Hospital La Marsa, Anesthesiology and ICU
Department, Sidi Daoued, Tunisia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A135
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Purpose: Multidrug-resistant Acinetobacter Baumannii (MDRAB) is a
worldwide threat because of its remarkable ability to survive in harsh
environment for months. It has been shown that MDRAB can colonize
patient environment [1], especially in intensive care units (ICU). This study
aims to compare the prevalence and antimicrobial susceptibility pattern
of Acinetobacter Baumannii infecting ICU patients before and after
relocation.
Methods: A retrospective study including all patients with Acinetobacter
Baumannii (AB) infections, admitted in ICU between January 2013 and
January 2015; the relocation occurred in September 2013. We recorded
the site of infection, the antimicrobial susceptibility, antibiotic therapy
and the outcome.
Results: 310 patients were hospitalized in intensive care unit: 160 in the
old location and 150 in the new one. Among the 310 patients,
36 developed infection with AB isolated in 45 cultures: 17 in the old
location and 19 in the new one. In the old location, isolates were
resistant to imipenem in 66%, 100% to amikacin, 100% to quinolones,
and 16% susceptible to fosfomycin, 94.11% susceptible to colistin, 94% to
rifampicin and 100% to tigecycline, however in the new location, we
noted 95% resistance to imipenem, 21% resistance to amikacin, 100%
resistance to quinolones, and 20% susceptibility to fosfomycin, 100% to
colistin, 94.7% to rifampicin and 100% susceptible to tigecycline. All
patients have received a combination therapy adapted to microbiological
findings: 2.7% Fosfomycin + colistin, 13.8% imipenem + colistin, 38.8%
colistin + Rifampicin, 44.7% Tigecycline + colistin. The mortality rate was
72.3%: 74% related to refractory septic shock and 26% due to different
causes.
Discussion: The main risk factors for nosocomial infections in ICUs are:
assisted ventilation, large prescription of antibiotics, prolonged hospital
stay and catheterization. Stringent measures had to be applied: restricted
policy for the use of specific drugs, septic isolation, disinfection of the
environment and even the closure of the unit. Furthermore, the resistance
of the AB affects different classes of antibiotics such as carbapenems.
However, resistance to imipenem is variable according to the authors,
ranging from 3.1 to 60% [2]. No resistance of AB to colistin was found
according to various studies [3]. For multidrug-resistant AB, the
antibiotherapy with colistin, rifampicin and tigecycline [4] have been
associated with” favorable” clinical outcomes.
Conclusions: The spread of multidrug-resistant AB in ICU presents a
challenge to clinician. It is necessary to intensify efforts to respect
hygiene rules and restriction in the use of antibiotics.
References
1. Fournier PE: Clin Infect Dis 2006, 42:692-9.
2. Picazo JJ: Enferm Infecc Microbiol Clin 2006, 24:617-28.
3. Li J: Int J Antimicrob Agents 2005, 25:11-25.
4. Garnacho-Montero J: Curr Opin Infect Dis 2010, 23:332-9.

MANAGEMENT AND OUTCOME I
A136
Mews at the time of icu discharge is associated with outcome
IA Meynaar*, P Huber, AE van den Berg, J Vermeulen, K Toorenburg, P Melief,
R Baak
HagaZiekenhuis, ICU, The Hague, Netherlands
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A136
Introduction: The objective of this study was to see if the modified early
warning score (MEWS) on discharge from the ICU to the ward is
associated with outcome.
Patients and Methods: The study was done in the HagaZiekenhuis, a
600-bed teaching hospital in The Hague, Netherlands with all specialties
available including cardiac surgery and neurosurgery. The hospital has a
16-bed adult ICU and an ICU based medical emergency team (MET). A
MEWS is used throughout the hospital to monitor patients’ vital signs and
a score of 3 points or more is the threshold to alert the patients’ doctor
and the MET if necessary. As of 2013 the MEWS was to be recorded in the
ICU discharge notes of all patients discharged from the ICU to the nursing
wards of the hospital. For all consecutive patients admitted to the ICU in
2013 and discharged to the ward we collected baseline characteristics,
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Table 1(abstract A136) Basic characteristics
All patients (n = 713)

MEWS on ICU discharge < = 2 (n = 663)

MEWS on ICU discharge > = 3 (n = 50)

P

Male

497 (69.7%)

459 (69.2%)

38 (76.0%)

ns (1)

Age

64.7 (13.6)

64.8 (13.6)

64.1 (13.3)

ns (2)

Apache IV on ICU
admission

59.0 (25.1)

57.7 (24.5)

75.9 (26.8)

< 0.001 (2)

LOS ICU

0.9 (0.8-2.0)

0.9 (0.8-1.9)

2.3 (0.9-5.7)

< 0.001 (3)

Table 2(abstract A136) Outcome data
All patients

MEWS on ICU discharge < = 2

MEWS on ICU discharge > = 3

Hospital mortality

33/733 (4.6%)

22/663 (3.3%)

11/50 (22.0%)

LOS after ICU discharge (4)

5.2 (4.1-9.8)

5.2 (4.1-9.2)

8.2 (5.2-14.2)

0.005 (3)

ICU readmission

45/713 (6.3%)

37/626 (5.6%)

8/50 (16.0%)

0.01 (1)

outcome data and MEWS on discharge to study the association between
outcome as measured by.
(1) post-ICU hospital mortality,.
(2) post ICU length-of-stay and.
(3) ICU readmission rate.
Results: During the study period, 1297 individual patients were admitted
to the ICU. One-hundred and fifty four patients died in the ICU,
75 patients were discharged towards home or another hospital and in
355 patients the MEWS was not recorded in the discharge notes, leaving
us with a study population of 713 patients who were discharged from
the ICU tot the ward with MEWS available.
(1) Chi square test.
(2) t-Test.
(3) Mann Whitney U test.
(4) in hospital survivors (n = 680).
Conclusions: In patients discharged from the ICU to the ward, a high
MEWS at the time of ICU discharge is associated with a significantly
higher post-ICU mortality rate, a significantly higher ICU readmission rate
and, in hospital survivors, a significantly increased hospital length-of -stay
(LOS) after ICU discharge.

A137
An observational study on the impact of the socio-economic crisis in
greece on ICU patient recruitment
S Savvidou*, K Marmanidou, M Oikonomou, D Matamis
’Papageorgiou’ General Hospital of Thessaloniki, ICU, Thessaloniki, Greece
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A137
Introduction: The recent ongoing financial crisis in Greece has resulted
in an overall significant reduction in road traffic accidents, severe injuries
and deaths [1]. On the other hand, there is conflicting data about the
rate of suicides and suicidal attempts [2], [3].
Objectives: To investigate the impact of the Greek socioeconomic crisis
that started in 2010 on the ICU and hospital admissions due to traffic
accident related multiple trauma (MT) and admissions after suicidal
attempt (SA).
Methods: “Papageorgiou” General Hospital is one of the four major
hospitals of Thessaloniki, the second largest Greek city of 1.2 million
inhabitants. Data was extracted from hospital databases (ICD-10
diagnoses V01-V89 for MT and X60-X84 for SA) from the year 2008 to
2014. Several variables concerning patient demographics, APACHE and
SAPS II scores, length of ICU stay (LOS) and outcome were recorded and
further statistically analyzed using c2, Mann-Whitney and Kruskal-Wallis
tests.
Results: During 2008-2014 the hospital has welcomed an average of
100.2+4.7x10 3 patients annually, with an increasing trend. The general
adult multidisciplinary ICU has 10 beds, 92.4% percentage of mechanically
ventilated patients and an average admission rate of 392.4+41.6 patients
per year. Over the study period, 262 patients with MT and 66 patients after
SA were admitted in ICU. MT patients were 79.8% males, mean age

p
< 0.001 (1)

40+19.3 years old, median LOS 10 days (interquartile range 4-22), mean
APACHE score 10.9+6.6, mean SAPS II 37.6+16.7, overall mortality 16.8%
with 48h mortality of 7.6%. SA patients were 62.1% females, mean age
43.1+15, median LOS 2 days (interquartile range 1-4), mean APACHE score
13.3+7.3, mean SAPS II 44.7+13.8,overall mortality 9.1% with 48h mortality
of 6.1%. There was a significant decrease (-45.5% in total or -7.59% per
year) in the admission rate of MT along with a significant increase (+68.9%
in total or +11.49% per year) in the admission rate of SA (actual numbers
and trend-lines shown in Figure 1). Statistical analysis revealed associations
of mortality with age (p = 0.001 for MT and p = 0.016 for SA) and with
both scoring systems (p < 0.001). No statistical significant differences of
gender, age, LOS and mortality were recorded over time.
Conclusions: The financial crisis in Greece has resulted in a gradual and
ongoing decrease in ICU admissions of patients with multiple trauma
after severe traffic accident and a parallel increase in admissions after
suicidal attempt. Overall mortality has been kept constant over time.
References
1. Michas G, et al: Road traffic accidents in Greece: have we benefited for
the financial crisis? J Epidemiol Community Health 2013, 67:894.
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A138
Retrospective consent in critical care: how achievable is it?
A Carins1*, D Shaw1, A Wright1, D Pearsons1, A Strong1, CH Toh2, ID Welters1,3
1
Royal Liverpool University Hospital, Intensive Care Unit, Liverpool, United
Kingdom; 2Institute of Infection and Global Health, University of Liverpool,
Liverpool, United Kingdom; 3Institute of Ageing and Chronic Disease,
University of Liverpool, Liverpool, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A138
Introduction: Many critical care patients lack capacity due to disease or the
need for sedation to facilitate invasive therapy. Research with incapacitated
patients requires consent from a personal legal representative and upon
regaining capacity retrospective consent from the patient [1]. Obtaining
retrospective consent may delay data collection, requires additional research
time, and consequently increases the cost of research.
Objectives: Our aim was to assess the obstacles to obtaining informed
consent for research in critical care. Outcomes included: the number of
patients who gave full consent on recruitment, the number who gave
retrospective consent, the number in whom death or discharge hindered
retrospective consent, the time to retrospective consent and the number
who withdrew assent given by the next of kin.
Methods: Consent data was collected between 2008 and 2012 from patients
enrolled in a prospective observational study of sepsis markers.1055
admissions to the Intensive Care Units of a tertiary teaching hospital were
included. The inclusion criteria were: emergency admission and a stay of ≥ 48
hours. Planned admissions after elective surgery and repeat admissions were
excluded. Specialist research nurses explained the design and purpose of the
study, where possible full informed consent was obtained on enrolment. With
incapacitated patients information was provided and assent was obtained
from the next of kin with full consent sought from the patient when they
regained capacity. Demographic data, APACHE II, length of ICU stay, outcome
and diagnosis of sepsis were collected along with consent data.
Results: 985 patients met the inclusion criteria and 70 were excluded (53
repeat admissions, 11 elective admissions, three stay ≤ 48 h, one data error
and three withdrawal of consent). The average age was 59 years and 43%
of the patients were female. On enrolment 34% of patients gave full
consent, 21% consented retrospectively, death or discharge prevented
retrospective consent in 44%, 1% did not have or regain capacity and 0.3%
withdrew consent after their next of kin had given assent. The average
number of days between assent and retrospective consent was 27, with
the longest duration being over five months and the shortest less than a
day. 450 patients received two or more additional visits by research nurses
in attempts to gain retrospective consent, with some patients receiving
seven separate visits.
Conclusions: Obtaining retrospective consent is time consuming, labour
intensive and often unsuccessful. Very few patients for whom the next of
kin gave assent later withheld consent. This brings into question the utility
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of retrospective consent. Further research is required to examine the
relationship between attempts to obtain retrospective consent and
withdrawal from clinical research.
Reference
1. Chenaud C, Merlani P, Ricou B: Research in critically ill patients: standards
of informed consent. Critical Care 2007, 11(1):110.

A139
A study to examine the frequency of admissions to icu in relation to
the hour of admission
A Gupta*, P Morgan
Surrey and Sussex Hospitals Trust, Intensive Care, Redhill, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A139
Introduction: In order to determine staffing level allocations following
the expansion of our intensive care unit we conducted a preliminary
retrospective study that looks at the number of admissions at each hour
of the day. We also correlated this to patient outcome as we felt this may
also influence the chosen staffing levels throughout the day.
Objectives: To evaluate the frequency of acute medical admissions to
SASH ICU at each hour of the day.
Methods: All patients included in our sample population were categorised
on the hour of admission to SASH ICU. The number of admissions at each
hour were calculated and correlated with accompanying mortality data.
Retrospective study.
Search criteria were inputted into the ICU ward watcher database. We
excluded elective ICU/HDU surgical admissions from the patient population
and included patients between the ages of 17 and 98 years of age.
Sample population size: 9,092 patients admitted to SASH ITU. Our data
looks at total number of patients meeting the aforementioned criteria
between 29/12/1992 to 25/12/2014.
Results: The data (figure 1)shows that most admissions occur in the late
afternoon and throughout the evening. These numbers then tail off in
the early hours of the morning.
Interestingly, it appears that frequency of ICU admissions at these times
relates paradoxically to outcome. When compared to admissions in the
early morning, there is a worse outcome a lower number of admissions.
Conclusions: There is significant variation that patients are admitted to
ICU over a 24-hour period. As the day progresses into the afternoon and
evening, emergency medical admissions to ICU also increase (peaking
between 17:00 and 20:00). This maybe due to increased bed movements
at this time related to medical discharges elsewhere within the hospital
[1]. Nonetheless, further work must be carried out to examine the
underlying causes for this trend.
Interestingly, this preliminary study also indicates that the number of
admissions can have a paradoxical inverse relationship with outcomes.
The underlying cause for both these results must be investigated further.

Figure 1(abstract A139) Mortality rate of admissions over 24hrs 1992-2014.
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Future work will look at the extent to which out-of-hours healthcare
professional staffing levels relates to patient outcome and delineate
specific factors that may have led to delayed admissions to the intensive
care from the time of referral.
Reference
1. SAWYER Ben: 2010, [online]. Last accessed on April 2015 at www.
patientplacement.com.
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A140
Introduction: Burnout in healthcare workers is deleterious both for the
patients as well as for the healthcare workers themselves with consequences
ranging from less job satisfaction to increased mortality rates. Burnout in
intensivists is reportedly high with almost half of French intensivists having
burnout symptoms.
Objectives: The present study was done to estimate incidence and
prevalence of burnout in intensivists in the Netherlands and to identify
risk factors for burnout.
Methods: Two online questionnaires were sent: one to all intensivists in
the Netherlands and one to the medical directors of Dutch Intensive Care
Units (ICUs).
Results: A reply was received of 318 out of 664 intensivists (47.9%).
Results of 272 intensivists were evaluable, 12 of whom (4.4%) were
diagnosed with burnout at the time of the questionnaire. No association
was found between working conditions or personal characteristics and
burnout, except for the association between burnout and conflict with
the hospital management and between burnout and having complaints
filed against one. From the medical directors questionnaire it was found
that 7.4% of intensivists suffered from burnout in 2013.
Conclusions: Incidence and prevalence of burnout among Dutch
intensivist was found to be unexpectedly low as compared to the
literature. No firm associations were found between burnout and working
conditions or personal characteristics. The low incidence and prevalence
of burnout in Dutch intensivists might be explained be a lower workload
for intensivists as compared to the literature.
Acknowledgement: This study was done with support of the Dutch
Society for Intensive Care.

A141
Adult deterioration detection system (Q-ADDS) based rapid response
system (RRS) reduces severity of illness and length of stay of ICU
admissions from the ward in a regional hospital
KS Joshi, VK Campbell*, RJ Gooch, CM Anstey, MD Landy
Sunshine Coast Hospital and Health Service, Intensive Care Unit, Nambour,
Australia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A141
Introduction: Hospital systems for the recognition (afferent limb) and
management (efferent limb) of deteriorating patients, or Rapid Response
Systems (RRS), are being mandated world-wide. This is despite conflicting
evidence regarding their efficacy, with studies criticised for afferent limb
failure, and questionable end points1. Additionally there are concerns
regarding treatment limitation decisions and ward staff deskilling. Still, as
elsewhere, we were admitting patients into the Intensive Care Unit (ICU)
who we felt we should have been involved with earlier.
Methods: Our retrospective, single-center, observational study compared
equivalent 18-month periods before-and-after the revised RRS. Revisions
included the implementation of the Q-ADDS observation form [2],
sustained staff education and feedback, mandatory call activation, and
primary treating team leadership or co-leadership. Primary end points
included RRS activation volume, improved illness severity of unplanned
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ICU admissions from the ward, ICU LOS and ICU mortality. Secondary end
points included unplanned ICU admissions, cardio-respiratory arrests and
hospital mortality.
Results: With the new RRS, APACHE II (21 to 17, p < 0.001), APACHE III
(68 to 64, p = 0.011) and SAPS (38 to 35, p = 0.044) scores at ICU
admission from the ward were reduced. Less patients were in the
severest quartile of APACHE II (17.5 to 6.5, p < 0.001), APACHE III (15.5 to
7.5, p = 0.012) and SAPS (24 vs 14, p = 0.006). Accordingly, ICU LOS (4 Vs.
3 days, p = 0.02) was reduced and prolonged stay (>7 days) also trended
down (27% to 19%, p = 0.055). Organ support initiation (p = 0.3) and ICU
mortality (25/181 (13.7%) vs. 33/239 (13.8%), p = 0.93) were unchanged,
although the number were small. The frequency of RRS activation (11 Vs.
48/1000 admissions, p < 0.001) was increased, with only a 0.7% failure to
initiate a response where indicated. Hospital mortality, albeit
multifactorial, trended lower (1/57 Vs. 1/64 admissions, p = 0.06).
Unplanned ICU admissions and arrests remain unchanged.
Conclusions: This revised RRS has improved illness severity at ICU
admission, reduced ICU length of stay in our hospital. These specific
outcomes may provide a reasonable measure, of RRS efficacy, even in
smaller centres.
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Impact of extended critical care outreach service with consultant input
at queens hospital
N Muchoki
Barking, Havering and Redbridge University Teaching NHS Trust, Critical Care,
Romford, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A142
Introduction: The Critical Care Outreach services are considered to be an
essential part of a hospital wide approach in improving the early
identification and management of deteriorating patients [1].
Original recommendations made during the modernisation and
improvement programme for Critical Care Services within England in
2000 led to different models of the service introduced but they remained
mainly nurse led, with mixed approach to service delivery [1].
Objective: We aimed to compare the difference in patient outcomes on
a outreach service with consultant intensivist versus a nurse led outreach
service. The CCOT at Queens hospital expanded in September 2013 to
include consultant intensivist and the service also had extended the
hours of provision from 8 hours /5 days to 7 days/12 hours.

Figure 1(abstract A142) Activity.
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Table 1(abstract A142) Outcomes
Outcomes

Jan - June 2012

Jan - June 2014

Emergency
Admissions

255

281

Critical care readmissions

7 (<48hrs (early))
8 (>48hrs (late))

7(<48hrs (early))
12 (>48hrs (late))

CA calls

116

99

CCOT reviews before
admission

87

193

ICU LOS

5.4 days

4.9 days

Methods: Retrospective cohort study of prospective collected data at a
teaching university hospital of adult critical care patients admitted from
January to June 2012 and January to June 2014.
Outcomes measured were:
• Emergency admissions to critical care. (from ward areas only).
• Critical care readmission:- early < 48hrs; Late >48hrs.
• ICU length of stay.
• Patients seen by CCOT before admission.
• Number of cardiac arrest calls.
Results: • 15% reduction on number of Cardiac Arrest calls, (excluding A/
E, critical care and theatres).
• 5.7% reduction on Length of Stay with a 75% increase in early
discharges.
• 121% increase in CCOT visits for critical care admissions.
• 10% increase in Emergency admissions.
> Critical care admitted sicker patients with higher acute physiology score
with 91% reduction on admissions requiring zero organ support.
• 0.9%increase in Critical Care readmission (total emergency
admissions).
Conclusions: In our critical care unit (ICU/ HDU) there has been an increase
in the number of occupancy over a period of time (Graph 1). The extension
of the critical care outreach service to longer hours and to include a
consultant has allowed for early discharges leading to a higher turn over in
the number of critical care patients. The reduction in cardiac arrest calls
could be attributed to an increase in the ´Not for Resuscitation´ decisions
initiated by the consultants as well as an increase in service provision. The
total cost effectiveness of the service is an area of future research.

Figure 1(abstract A143) Detail of the new discharge summary.
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Written communication for ITU discharges: a quality improvement
project
D Bendel*, H Gardner, M Outram
Northampton General Hospital, Department of Anaesthesia and Critical Care,
Northampton, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A143
Introduction: ITU patients are complex, and detailed written handover in
the form of a discharge letter plays a central role in patient safety [1]. We
sought to characterise and improve upon the quality of our written
handover on discharge.
Objectives: To improve the quality of written discharge communication.
Methods: In 2014, we audited our discharge summaries over a two
month period. Our adopted standards were the National Institute of
Health and Clinical Excellence (NICE) clinical guidelines 50 and 83 [2], [3].
They detail various domains that should be present on a summary. These
domains formed the basis of our audit proforma.
Discharge summaries were then scored according to whether the
domains were satisfied or not. The total score for each domain was then
divided by the total number of discharge summaries, in order to indicate
the percentage of summaries that satisfied each domain.
Following this audit, we introduced an electronic discharge summary
template. The template is composed of mandatory headings that cannot
be deleted. Each heading addresses a different domain from NICE
guidance, and is followed by a free-text box. They contain suggestions in
grey that disappear upon entering information (Figure 1).
We closed the audit loop in 2015.
Results: Our discharge summaries fell short of our adopted standards
across several domains. Frequent omissions included legal aspects such
as patient demographics (10%), Dr’s designation (8%) and bleep number
(68%). Other regularly omitted domains included a plain-English summary
for relatives (18%), relevant investigations (35%) and a plan for patient
monitoring on return to the ward (45%).
This was due, at least in part, to the document’s ‘free-text’ nature.
On re-audit, the legal aspects of our summaries are almost 100%
compliant. There is improvement to areas such as reason for admission
(99%) and diagnosis (85%). New information that now features on our
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Figure 2(abstract A143) Areas of significant improvement

summaries includes pending investigations, nutrition plan, infection
status, limitations of treatment and information for relatives (figure 2).
Our new discharge template has dramatically improved the quality of our
written handovers.
Conclusions: The safe handover of ITU patients relies on detailed written
communication, in line with NICE guidance. Simple technological
interventions such as the discharge template described here are an
effective way of achieving this.
References
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to better patient outcomes? an attempt to understand this better
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1
Apollo Hospitals, Critical Care, Hyderabad, India; 2Apollo Hospitals, Pediatric
Pulmonology, Hyderabad, India; 3Apollo Hospitals, Internal Medicine,
Hyderabad, India
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A144

Introduction: The increasing demand for hospital beds, an ageing
population and shorter hospital stays have resulted in increased patient
acuity and greater risk of clinical deterioration. This can have life
threatening consequences which include in-hospital cardiac arrest,
unplanned admission to the intensive care units (ICU) and death.
Rapid Response Systems (RRS) or Medical emergency Teams (MET) are
hospital wide systems that have been developed to provide a safety net
for ward patients who suddenly deteriorate and develop complex care

Figure 1(abstract A144) Overall code blues in Group A vs Group B.
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Figure 2(abstract A144) Monthwise Comparison of Code Blues.

needs that may be outside the scope of clinical ward staff knowledge and
skills.
Objectives: To try and evaluate if a pro-active MET approach, started
from October 2013, based on daily hospital rounds of select patient
groups, to try and identify at-risk patients, is more effective, when
compared with the traditional, physiological-criteria based alert system,
in reducing the overall Code Blue numbers in a tertiary care hospital in
India.
Methods: In an effort to try and reduce the overall numbers of Code blues
in our hospital, a JCI certified 550 bed Hospital in India, daily rounds of the
hospital, by a team comprising of a MET physician and two Nurse
supervisors were started and during the rounds, which started after 5 pm in
the evening, we tried to visit a certain group of patients who, we felt, were
the most vulnerable to deterioration, which could result in a life threatening
situation. These patients were,.
1.All patients on oxygen therapy, respiratory support therapy in the wards
(Bi-pap / C-pap).
2.All ICU transfer outs during the day.
3.All post operative cases.
4.All in-patients undergoing dialysis.
5.All patients receiving chemotherapy.
6.All patients who had received procedural sedation during the day.
7.Patients in the BMT ward.
8.Patients in the Tracheostomy ward, and.
9.Any other patient the staff had a “bad feeling” about.
These patients would then either be shifted to the ICU for further
management, or interventions like labs, dialysis, escalation in therapy
would be initiated and followed up stringently.We have attempted to
compare the code blue rates for a period of one year before this system
was put in place with the numbers since then and tried to analyze if this
pro-active approach to a traditional concept can help reduce Codes in a
setting like ours.
Results: An analysis of this data has shown that a pro-active approach
has helped us in reducing the number of Codes at our Hospital over the
period of a year, when compared to the earlier reactive approach.
(Group A- October 2012 to september 2013 vs Group B- October
2013 to September 2014).
Conclusions: The results of our comparison have encouraged us to try to
come up with a proforma wherein we streamline this process with the
belief that this will not only help us in better identifying patients with the
potential to deteriorate, thereby decreasing adverse events, but also in
better analyzing our data.

A145
Turning a fasthug [1] into low flat hugs could improve compliance with
daily care bundles on the general intensive care unit: a preliminary
audit
M Brooke1*, B Murthy2
1
University of Warwick, Medical Teaching Centre, Coventry, United Kingdom;
2
University Hospital Coventry and Warwick, Dept of Anaesthesia, Coventry,
United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A145
Introduction: Over recent years, Intensive Care Medicine has recognised
the benefit of implementing checklists to augment strategies for
improving patient safety [2]. One such care bundle checklist is the
FASTHUG mnemonic (Feeding; Analgesia; Sedation; Thromboprophylaxis;
Head up positioning; Ulcer Protection and Glucose levels) [1]. In our ICU a
variation of the mnemonic has evolved, initially into ‘FLATHUGS’, and
more recently into ‘FLATHUGS VC’, where additional care bundle
components include L: invasive vascular Lines; C: Chlorhexidine mouth care;
V: lung protective Ventilation.
Objectives: This clinical audit examines (i) compliance with a locally
adapted version of the FASTHUG [1] mnemonic, and (ii)suggests an
updated version and template to improve its clinical utility.
Methods: A random convenience sample of medical notes from
92 separate patient day reviews over a 4 week period were analysed for

Table 1(abstract A145) Completion of FLATHUGS (and
variant)
Patient Day
Reviews
Total

Percentage
Completion

92

´FLATHUGS´ completed

75

81.5%

´FLATHUGS´ attempted but not
completed

14

15%

´FLATHUGS´ omitted

3

3.3%

´FLATHUGS V´

35

38%

´FLATHUGS VC´

3

3.3%
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Figure 1(abstract A145) LOW FLAT HUGS Template.

documented versions of FLATHUGS VC. Data was collected from all
patients with an ICU stay >24 hours, and any actions raised during the
documentation of FLATHUGS were checked for completion within that
same 24 hour period.
Results: In our unit, a basic ‘FLATHUGS’ package was completed in 81.5%
of cases. The two most recently introduced components in addition to
FLATHUGS (lung protective ventilation; and Chlorhexidine mouth care) were
documented in 38% and 3.3% of cases respectively (Table 1). In addition,
we found there were inconsistencies in the detail of what was recorded
under each heading. Common examples included: (i) recording either the
type of sedation, or the level of sedation (RASS Score); (ii) date of IV line
insertion or anticipated date of IV line replacement.
Conclusions: There is currently an inconsistent approach amongst our ICU
physicians in their application of the ´FASTHUGS VC´ care bundle, and we
feel it is conceivable that this situation may be partially attributable to
degradation of the original mnemonic. Although FASTHUG is an excellent
mnemonic for a basic care bundle, we suggest it could be further improved
by amending it to ‘LOW FLAT HUGS’, which includes four additional
elements to those described by Vincent [1] in the original version (Lung
protective ventilation; Oral hygiene of intubated patients; Weight change; Line
change with date). To help embed these proposed changes and improve
compliance a template sticker (Figure 1) may prove useful, and further
evaluation after a period of implementation is recommended.
References
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Audit of operational noise at the leicester royal infirmary AICU
M Charlton1*, KA Prosho2, D O’Neil1
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Introduction: Ambient noise and its impact on sleep is an important
factor in the development of delirium [1]. Noise is a problem on
intensive care units, being one of the main environmental stress
inducing factors amongst patients [2]. A key source of noise is the
signalling of alarms.

As part of plans to decrease noise, we investigated the number and
appropriateness of alarms sounded overnight. An initial audit demonstrated
that over 53% of alarms were inappropriate, with two recurring sources
being due to sampling from indwelling lines and physiological variables
falling outside of a pre-programmed range.
Following this we implemented a brief educational programme,
highlighting the importance of setting appropriate alarm limits and muting
prior to sampling from lines. We then re-audited to determine if
improvement had been made.
Objectives: Improvement in the frequency of inappropriately sounded
alarms at night following intervention.
Audit standard: 90% of alarms being deemed as appropriate.
Methods: Data was collected prospectively by nursing staff on the
intensive care unit. Nurses were allocated to collect data on a bed-space
other than their own to reduce bias. Data collected included the source
and response to the alarm. Data was reviewed by the authors to determine
if the alarms and response were appropriate.
Results: Data was collected over 7 nights with the total number of
recorded alarms being 200. Alarm sources included patient monitoring,
infusion pumps and ventilators amongst others. 39% of the alarms were
deemed to be inappropriate with 7.7% of these being due to sampling
from arterial lines. Other frequently occurring alarms included
physiological variables and minute/tidal volumes falling outside of predetermined ranges (34.6% and 15.4% respectively).
Conclusions: Compared to the first audit, the number of alarms deemed
as inappropriate has reduced from 53.9% to 39%. Alarms due to sampling
from indwelling lines have reduced from 20.8% to 7.7%. Alarms due to
physiological variables falling outside of the pre-determined ranges have
increased from 27.1% to 34.6%.
Ensuring quality sleep forms an integral part of a patient’s recovery from
critical illness and its lack thereof plays an important role in the
development of delirium with its subsequent effects on morbidity and
mortality. Excess ambient noise due to inappropriate alarms will impact
on sleep.
Despite some improvement, we have failed to meet our self-imposed audit
standard. We plan to reaffirm the muting of alarms prior to taking blood
samples and reinforce the importance of appropriate setting of physiological
variable limits at the start of each clinical shift. We plan to implement a daily
checklist to ensure this is complete.
References
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Situation and cognition on the application of mechanical ventilation: a
baseline investigation in northwest china
L Song*, Y Wu, J Chen, Z Li
Xijing Hospital, Forth Military Medical University, Pulmonary and Critical Care
Medicine, Xi’an, China
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A147
Introduction: With the progress of medical technology especially
mechanical ventilation (MV), more and more hospitals have been buying
ventilators in China. But the system of respiratory care has been not set up
in this country. The situation of MV is worth to be is worth paying
attention to.
Objectives: The aim of this study was to investigate the present situation
and cognition level on the application of MV in the above second-class
hospitals in Northwest China, where there was almost no respiratory
therapist.
Methods: All 192 trainees who came from Northwest China were enrolled
in a ventilator-training class and would finish the questionnaires.
Results: 181 qualified questionnaires were collected. The respondents
came from upper first-class hospitals (45.5%), middle first-class (11.3%),
upper second-class (39.5%) and middle second-class (3.7%). In 75.2%
hospitals doctors were responsible for operating ventilators, in 1.2%
nurses and in 24.6% both of them did it. On the actual results of MV,
80.2% respondents thought using MV in early time could improve the
patients´ condition. But 14.8% thought the main aim of MV was satisfying
the request of family, 38.2% thought MV only could retard the disease in
short-term without long-term meaning, 20.9% thought MV was expensive
with poor result and 4.9% thought MV would double the pain of patients.
Many complications in using non-invasive ventilation (NIV) could be meet,
such as expectoration difficulties (70.3%), abdominal distension (58%),
aspiration (25.9%), facial pressure ulcers (24.7%), unstable blood pressure
(8.6%), pneumothorax (12.3%). 8.6% respondents routinely gave sedation
to NIV patients, 11.1% did it for most of time, 25.9% occasionally and
8.3% never. There were a lot of confusion in the NIV application, such as
not knowing clearly the structure and mechanisms of ventilator (61.7%),
not grasping exactly the indications of NIV (67.9%), not being sure of
adjustment methods (75.3%) and not knowing how to resolve the carbon
dioxide retention (53.1%).
Conclusions: In the most of Northwest China hospitals doctors played
main role in operating ventilators. Because ventilators were distributed in
different departments and some operators were lack of systematically
training, incorrectly use caused rather more complications and lower
success rate, and reduced the confidence of staff and patient family in
MV application. So it is necessary for China to set up a sort of rational
system of respiratory care.

A148
Correlation between ffp transfusion and length of stay in ICU patients
A Vakalos*, I Nikitidis
Xanthi General Hospital, ICU, Xanthi, Greece
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A148
Introduction: While plasma donation is still necessary as a unique source
of human proteins and to treat coagulation disorders, FFP administration
seems to have high rate of inappropriate indication. After all, FFP
transfusion is not risk free, and is associated with lung injury, infectious
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disease and circulatory overload in recipients. On the other hand, patients
required long ICU hospitalization, may have impaired physical status and
increased demand for FFP transfusion.
Objectives: The aim of our retrospective observation study was to test
the hypothesis that a correlation exists between FFP transfusion and
length of ICU stay (LOS), in our both medical and surgical ICU served in
community hospital.
Methods: From January 2006 to June 2014 admitted to our ICU 620
patients, mean age 64.8 years, mean length of ICU stay (LOS) 14.2 days,
mean mechanical ventilation duration per ventilated patient (V. Days)
12.23 days, mean APACHE II score on admission 21.2, predicted mortality
38.9 %, actual mortality 31.45 %, Standardized Mortality Ratio (SMR) 0.80.
From our database we looked for LOS and the following values and
indexes according FFP transfusion per year from 2006 to 2014 (mean
values). Total, per patient, per hospitalization days (HD), per patient under
mechanical ventilation (pts V) and per ventilation days (VD) 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 LOS. and FFP
transfusion.
Results:
Conclusions: According to our data, there was no statistically significant
correlation detected between LOS and FFP transfusion indexes. Our data
suggest that even though some patients who require long ICU
hospitalization may need more FFP than others, FFP transfused do not
correlate statistically significant with LOS in ICU patients.

OUTCOME AFTER INTENSIVE CARE 1
A149
Intensive care unit length of stay beyond the first week and 1-year
mortality - dutch single centre study in unselected critically ill patients
describing long-term survival according to length of stay in
conjunction with age
IW Soliman2*, DW de Lange1, LM Peelen2, W Pasma1, JJM van Delden3,
D van Dijk1
1
University Medical Center Utrecht, Department of Intensive Care, Utrecht,
Netherlands; 2Julius Center for Health Sciences and Primary Care University
Medical Center Utrecht, Department of Epidemiology, Utrecht, Netherlands;
3
Julius Center for Health Sciences and Primary Care University Medical
Center Utrecht, Department of Medical Humanities, Utrecht, Netherlands
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A149
Introduction: Increasing age and prolonged intensive care unit (ICU)
length of stay (LoS) are both associated with in-hospital mortality.
Especially older patients with a prolonged ICU stay are often considered
to be at high risk for mortality. [1] However the effect of a prolonged ICU
LoS in conjunction with age on long-term survival remained to be
specified.
Objectives: We aimed to report one-year survival of ICU patients across
different age strata and different LoS strata.
Methods: All consecutive patients admitted to the ICU of the University
Medical Centre Utrecht in the Netherlands between July 2009 and April
2013 were included in the study. For patients with multiple ICU
admissions we only included their first admission. Data on patient
characteristics were prospectively gathered according to APACHE IV
definitions. [2] Survival was tracked using the municipal registry, until one
year after ICU admission. Patients were grouped according to age and

Table 1(abstract A148) Correlation between LOS and FFP transfusion
FFP

Slope

r

r2

S. Error

Lower C.I.

Upper C.I.

p value

Total

-0.0011

-0.0035

3.227

0.596

-15.66

15.53

0.9929

Per patient

0.0767

0.2599

0.0675

0.107

-0.146

0.3316

0.7994

Per Hosp Day

-0.001

-0.060

0.0036

0.008

-0.021

0.0189

0.8966

Per pt ventilated

0.0634

0.2039

0.0415

0.1151

-0.208

0.3357

0.5988

Per Vent Day

0.0035

0.1158

0.0134

0.0114

-0.023

0.0306

0.7667
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Figure 1(abstract A149) Flowchart of inclusion and overall survival.

according to LoS. Note that the LoS groups were not mutually exclusive.
The ethics committee of the University Medical Centre Utrecht approved the
study and gave a waiver of informed consent (protocol number 10/006).
Results: Inclusion and overall survival were shown in figure 1. In total,
7165 unique patients were included. Baseline characteristics are shown in
table 1. One year survival varied markedly, from 82.6% in patients < 65
years with ICU LoS < 1 week, to 22.2% in patients > 80 years with ICU
LoS > 2 weeks (figure 2). In all LoS strata, increasing age was associated
with a decreasing one year survival. There was also a distinct drop in one
year survival when ICU LoS was more than 1 week, in every age category.
However, after the first week in the ICU, one year survival stayed nearly
consistent in patients of all age categories, irrespective of ICU LoS.
Conclusions: In ICU patients, increasing age was associated higher one
year mortality. However, once the patient has survived more than 2, 3 and
4 weeks of ICU stay respectively, his or her 1-year survival is comparable to
patients who have been at the ICU for only more than one week.
Grant Acknowledgement: This study was supported by the NutsOhra
Foundation, project nr 1404-013.
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Figure 2(abstract A149) One year survival since ICU admission.
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Comparing mortality between cancer and non-cancer critically ill
patients: a propensity score matched analysis
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JH Barth, P Morandi, F Dexheimer, W Rutzen, L Madeira, L Tagliari,
RPD Oliveira, C Teixeira
Moinhos de Vento Hospital, Porto Alegre, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A150
Introduction: Intensive care unit (ICU) admission may be required in cancer
patients for management of acute illnessess associated with underlying
malignancy or complications of cancer therapy. The higher mortality rates
found in this population, in comparison to non-cancer critically ill patients,
may be attributable to confounding bias due to a higher incidence of
multiple organic dysfunction in those patiens with malignant neoplasms;
however data regarding this hypothesis are scarce.
Objectives: To compare the crude and propensity score matched
mortality rates between cancer and non-cancer adult patients admited to a
mixed medical-surgical ICU.

Table 1(abstract A149) Baseline characteristics
Age at admission
Total population

Under 65

65-75

75-80

7165

3806

1938

826

595

Age (years)

64 (52-73)

53 (43-60)

70 (67-72)

77 (76-79)

83 (81-85)

Gender (male)

4514 (63%)

2424 (63.7%)

1254 (64.7%)

505 (61.1%)

331 (55.6%)

1 (1-3)

1 (1-4)

1 (1-2)

1 (1-2)

1 (1-3)

3908 (54.5%)

1764 (46.3%)

1265 (65.3%)

547 (66.2%)

332 (55.8%)

46 (33-66)

40 (27-62)

49 (38-65)

52 (41-69)

58 (46-77)

5 (2-9)

5 (2-9)

5 (2-8)

5 (3-8)

6 (3-10)

N

ICU length of stay (days)
Elective admission
APACHE IV score
Total maximum SOFA score*

80 and over

Continuous variables are presented as median (interquartile range), categorical variables as n (percentage); * Sum of highest SOFA component scores during
admission. ICU Intensive Care Unit; LoS Length of Stay; APACHE IV Acute Physiology And Chronic Health Evaluation fourth edition; SOFA Sequential Organ Failure
Assessment;
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Methods: We conducted a retrospective analysis of a comprehensive
longitudinal ICU database from a tertiary referral hospital in Southern
Brazil. All adult patients who were admitted to the ICU from January 2001
to December 2008 were evaluated. Crude and propensity score adjusted
all cause 30-day mortality rates of critically ill cancer patients were
compared with those of critically ill patients without cancer.
Results: A total of 4221 patients were evaluated. The overral population
30-day mortality was 12.2 %. In a Cox regression analysis, crude mortality
rates were higher among cancer patients (HR, 1.93; 95%CI, 1.61-2.31).
However, after adjusting for propensity score, the 30-day mortality rates of
cancer and non-cancer patients were similar (HR, 1.15; 95% CI, 0.88-1.50).
Conclusions: The present study showed that the higher crude 30-day
mortality found in ICU cancer patients, when comparable to non-cancer
patients, was a result of confounding. The propensity score matched
analysis showed no evidence of excess of mortality in critically ill patients
due to cancer diagnosis.
References
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Introduction: For Emergency Department (ED) patients the timing of
transfer to the Intensive Care Unit (ICU) to receive the most appropriate
treatments and early life-sustaining therapies may be an important
determinant of outcome.
Objectives: To analyse the relationship between the ED length of stay
and the clinical course of patients once admitted to ICU.
Methods: An ambispective cohort study of adult patients consecutively
admitted to an ICU exclusively from the ED, from October 2011 to March
2013.
Variables recorded were: sex, age, comorbidities, ED length of stay,
diagnosis, procedures, complications, severity scores (SOFA and APACHE
II), ICU and hospital length of stay and evolution. For the assessment of
clinical deterioration a Delta-SOFA score was calculated as the difference
between SOFA score at ICU admission and SOFA score on ED admission.
Statistical analysis was made using T-test, Mann-Whitney test, Chi-squared
or Fisher’s exact test as appropriate. The coefficient of Spearman Rank
was used to measure correlation between quantitative variables. Data
were analysed with STATA v10.0. All P-value less than 0.05 were
considered significant.
Results: 269 patients were included, 58.7% were male with a median age
of 54 years (IQR: 42.5 to 65.5). Median ED length of stay before transfer
to ICU for the study population was 277 minutes (IQR: 129 to 622).
A moderate correlation between ED length of stay and Delta-SOFA score
was observed (r = 0.57, P < 0.001); (Figure 1).
The group of patients who developed ICU complications had a longer
length of ED stay compared to those without complications (349 vs. 209
minutes, P = 0.002). Particularly, shock, renal failure, haematological
complications and multiorgan failure were time-dependent complications
(Figure 2). Patients who died in the ICU had a longer length of ED stay
(421 vs. 266 minutes, P = 0.000).
The ICU diagnosis was associated with a higher ED length of stay (P =
0.001); briefly, patients with gastrointestinal or sepsis diagnosis were the
most delayed in the ICU admission, (Figure 3). Neither the day (weekday
vs weekend) of admission into ICU nor the shift work (day vs night) were
associated with ED length of stay; weekday 276 minutes vs. weekend 288
minutes, P = 0.593; or day-time 265 min vs. night-time 395 min, P =
0.136, respectively.

Figure 1(abstract A151) Correlation Delta-Sofa score an ED time.

Figure 2(abstract A151) 3 ED time and ICU complications.

Figure 3(abstract A151) ED time and diagnosis in ICU admission.

Conclusions: The length of ED stay before the ICU admission is
significantly related to worsened outcome, including the development of
“time-dependent” complications and increasing the mortality. Only the
diagnostic category was associated with the length of ED stay.
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Introduction: A number of tools have been developed to seek the views
of family members of critically ill patients. The most widely validated is
the Family Satisfaction in the Intensive Care Unit 24-item questionnaire
(FS-ICU-24).
Objectives: To establish the psychometric properties of the FS-ICU-24 in
the United Kingdom.
Methods: The Family Reported Experiences Evaluation (FREE) Study
recruited family members of patients staying at least 24 hours in 20
participating adult general ICUs between 28 May 2013 and 30 June 2014.
Consenting family members were sent a postal questionnaire three weeks
after the patient died or was discharged from ICU. Up to four family
members were recruited per patient. Only one family member per patient
was included in the psychometric assessment, prioritising responses from
the patient’s next-of-kin and family members with a closer relationship to
the patient. Responses were evaluated for high item non-response, floor/
ceiling effects, redundancy and items measuring a construct other than
intended. Internal consistency was evaluated with item to own scale
correlations and Cronbach’s alpha. Confirmatory factor analysis was used
to test the goodness of fit of the two-factor solution (satisfaction with
care and satisfaction with decision-making) from the North American
validation study. Exploratory factor analysis was undertaken to further
explore the underlying structure.
Results: 12,346 family members of 6380 patients were recruited to the
FREE Study and 7173 (58%) family members of 4615 patients returned a
completed questionnaire. The 4615 included family members (one per
patient) had a mean age of 56 years; 67% were female; 46% were the
patient’s partner, 26% a child, 10% a parent and 18% other relationships.
Six items (relating to symptom management and the decision-making
process) had >10% non-response (predominantly ‘N/A’); these were not
considered to represent lack of comprehensibility or acceptability. The
item ‘concern and caring by ICU staff’ had a possible ceiling effect (72%
‘Excellent’). Eleven items were flagged for redundancy; all were just over
the threshold (item to own scale correlation > 0.8) and captured different
aspects of satisfaction. Internal consistency was high (Cronbach’s alpha
0.96 overall, 0.94 for satisfaction with care and 0.93 for satisfaction with
decision-making). The two-factor solution was not a good fit (root mean
squared error of approximation 0.095). Exploratory factor analysis indicated
that satisfaction with decision-making encompassed two constructs—
satisfaction with information (first six items) and satisfaction with the
decision-making process (final four items). Coding of free text responses
identified some discordance between scores and comments.

Page 78 of 507

Conclusions: While the FS-ICU-24 has adequate psychometric properties,
initial analysis of free text responses suggests scope for further improvement.
Grant Acknowledgment: NIHR Health Services and Delivery Research
Programme.
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Introduction: Respiratory ECMO is nowadays a common tool in the ICU
to help the patient survive despite severe respiratory distress and gas
exchange problems. The pathology can be diverse but the most common
diagnoses are pneumonia/ARDS. The treatment time depends on several
factors, including the underlying pathology, patient characteristics and
complications.
Objectives: To investigate how long term survival for adults after
respiratory ECMO correlates to time on ECMO.
Methods: A consecutive cohort of all adults, n = 273, treated in the
ECMO ICU of Karolinska University Hospital Stockholm Sweden between
1995-12-15 to 2013-12-30 and followed up to 2014-01-15 was used(1).
Data on length of stay on ECMO, and long-term outcome up to five years
post ECMO treatment, was extracted. Six different groups was formed
depending on length of ECMO treatment. Outcome after ICU and
Hospital discharge, 90 days and 5 years was analysed. Alive after 90 days
and still alive five years later was also analysed.
Results: The highest survival, 74%, was seen in the group with the
shortest stay,1-7 days on ECMO. Outcome in this group dropped to 56%
survival after 5 years of follow up. With longer ECMO stay, outcome
generally, but not linearly, declined and was still 47% ICU survival in the
group with up to 56 days on ECMO. The group >56 days of ECMO
treatment, containing only six patients, had a 33% ICU outcome.
Interestingly in four out of six groups the patients being alive after 90
days had a 75-100% 5 year survival post ECMO treatment.
Conclusions: ICU outcome after respiratory ECMO in this cohort study
was between 33-74% depending on length of stay on ECMO. Best
outcome was seen in the groups with the shortest length of stay. With
longer ECMO stay, outcome generally, but not linearly, declined.
Interestingly the group being alive 90 days post ECMO had a 5 years
survival between 75-100% The findings though need to be carefully
interpereted since some of the groups are very small.
Reference
1. von Bahr V, et al: Läkartidningen Nr 2015, volym 112(10).
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Table 1(abstract A153) Time on ECMO and long term outcome
Time on ECMO
days

n= (total
n = 273)

Alive from
ECMO ICU

Alive at Hospital
discharge

Alive after
90 days

Alive after
5 years

Alive after 5 years if alive after
90 days

1-7 d

127

94 (74%)

91 (72%)

73 (59%)

36/64 (56%)

28/35 (80%)

8-14 d

72

53 (74%)

51 (72%)

44/68 (65%)

15/31 (48%)

15/17 (88%)

15-21 d

22

12 (55%)

12 (55%)

8 (36%)

2/8 (25%)

2/2 (100%)

22-28 d

17

12 (71%)

12 (71%)

9 (53%)

6/12 (50%)

6/8 (75%)

29-42 d

12

5 (42%)

5 (42%)

5 (42%)

0/1 (0%)

0/0 (0%)

43-56 d

17

8 (47%)

8 (47%)

8 (47%)

3/9 (33%)

4/4 (100%)

> 56 d

6

2 (33%)

2 (33%)

2 (33%)

0/1 (0%)

0/0 (0%)
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Table 1(abstract A154) Case mix and mortality of
admissions
Number of admissions with septic shock (%)

22,081 (16.1)

Number of patients with septic shock

20,549

Age in years (mean/median)

64.0/67

Gender, percent males

52.6

Total hospital mortality, deaths (%)

7724 (37.6)

- Mortality during first CCU admission, deaths (%)*

5772 (28.1)

- Post first CCU in-hospital mortality, deaths (%)

1952 (9.5)

* Including 1532 re-admissions to CCU, total CCU mortality is 6100 deaths
(29.7%)

Table 2(abstract A154) Length of hospital stay and organ
support in 2012
Critical care unit average length of stay in days (median) - 7.6 (4.1)
All
- Unit survivors

8.2 (4.7)

- Unit non-survivors

5.9 (2.4)

Post-unit average length of stay in days (median) - All

23.3 (31.4)

Average number of organs supported (median)

2.1 (2)

- Percentage receiving continuous renal support

20.1

- Days of renal support (mean/median)

5.4/3

- Percentage receiving advanced respiratory support

62.5

- Days of advanced respiratory support (mean/median)

7.7/4

Introduction: Septic shock is a major health care problem which affects
between 20-30 million people per year worldwide [1].
Objectives: The objective of this study was to analyse the burden of
septic shock in 2012 for England, Wales and Northern Ireland.
Methods: We analyzed length of stay, survival and organ support of
adult septic shock patient admitted to general critical care units. Septic
shock was defined as severe sepsis including the presence of
cardiovascular organ dysfunction (from cardiovascular SOFA Score of 2, 3
or 4). Physiological definitions were matched as closely as possible to
those used in the PROWESS trial [2].
These data derive from the Case Mix Programme Database. The Case Mix
Programme is the national, comparative audit of patient outcomes from
adult critical care coordinated by the Intensive Care National Audit &
Research Centre (ICNARC). These analyses are based on data for 136,880
admissions to 205 adult, general critical care units based in NHS hospitals
geographically spread across England, Wales and Northern Ireland. For
more information on the representativeness and quality of these data,
please contact ICNARC.
Results: Tables 1 and 2.
Conclusions: It is evident that patients who develop septic shock pose a
heavy burden to the UK society, as well as to the NHS hospitals. One in
every six patient admitted to a critical care unit is diagnosed with septic
shock. Nearly 40 percent ultimately die while staying at the hospital, of
which close to 30 percent die during CCU stay. These patients also require
substantial renal and respiratory support, as well as total hospital stays of
up to a month. Septic shock is a very burdensome and costly illness and
every effort should be made to reduce this burden to the patients,
hospitals and society.
Grant Acknowledgment: FA and ALK are employed by Ferring
Pharmaceuticals. At the time of the study, TK was employed by Ferring
Pharmaceuticals.
References
1. Dellinger, et al: Crit Care Med 2013, 41:580-637.
2. Bernard GR, et al: NEJM 2001, 344:699-709.
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Introduction: Shock is common in the intensive care units (ICUs) and is
treated with fluids and vasoactive drugs. In 2003 a Scandinavian practice
survey was performed documenting an extensive use of colloids and
dopamine (1). In the last decade new research has questioned these practices
(2,3). Hemodynamic monitoring and evaluation is also under debate.
Objectives: To identify current practice for the treatment of shock in
Nordic ICUs. Primary outcomes were the type of vasopressor and/or
inotropic (VP/I) drugs and resuscitation fluids used. Secondary outcomes
was the type of hemodynamic monitoring used and desired target values.
Methods: An observational descriptive cross-sectional study in intensive care
units in Denmark, Finland, Norway and Sweden. Patients were included if in
shock and older than 14 years with at least 4 hours of continuous VP/I -drug
infusion during a 7-day inclusion period in July and August 2014. Pre-specified
subgroup analysis for patients with sepsis and cardiac failure were performed.
Results: 171 patients were included. Median Sequential Organ Failure
Assessment (SOFA) score was 8 and 80% were mechanically ventilated. 82%
had received VP/I-drug therapy < 24h at inclusion. 84% received volume
loading before onset of VP/I-drug treatment. Ringer´s solution was given in
90% of patients and starches in 3/143 patients. Hypotension was the most
common indication for VP/I-drug therapy (95%). Noradrenaline was the
most commonly used VP/I-drug, given in 98% of cases. 21% received
treatment with more than one VP/I drug. Dopamine was used in 2/170
patients. 97% were monitored with invasive arterial blood pressure. MAP,
followed by lactate and diuresis were considered the most important
variables for monitoring. The pulmonary arterial catheter was used in 16%,
arterial pulse wave analysis in 7% and echocardiography in 29%.
Conclusions: Significant changes in fluid and vasopressor use have occurred
within the last 10 years in Nordic ICUs. Ringer’s solution and Noradrenaline
are now used as first line treatment in early shock and the use of starches
and dopamine is rare. Although most patients were monitored with invasive
arterial blood pressure, more comprehensive hemodynamic monitoring was
surprisingly used only in a minority of patients.
Grant Acknowledgment: Supported by The Research Council of Halland
County Council, Sweden.
References
1. Oldner A, Rossi P, Karason S, Aneman A, Scandinavian Critical Care Trials Group:
A practice survey on vasopressor and inotropic drug therapy in Scandinavian
intensive care units. Acta Anaesthesiol Scand 2003, 47(6):693-701, Jul.
2. De Backer D, Biston P, Devriendt J, Madl C, Chochrad D, Aldecoa C, et al:
Comparison of dopamine and norepinephrine in the treatment of
shock. N Engl J Med 2010, 362(9):779-789, Mar 4.
3. Perner A, Haase N, Guttormsen AB, Tenhunen J, Klemenzson G, Aneman A,
et al: Hydroxyethyl starch 130/0.42 versus Ringer´s acetate in severe
sepsis. N Engl J Med 2012, 367(2):124-134, Jul 12.
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Introduction: Numerous published studies identify acute kidney injury
(AKI) as an independent risk factor for developing incident chronic kidney
disease (CKD), progressive CKD, end-stage renal disease (ESRD), and other
important non-renal outcomes with substantial public health implications.
A recent meta-analysis showed that use of high-chloride crystalloids in
critically ill patients was associated with a significantly higher risk of AKI (1).
Objectives: The objective of this study was to evaluate the costeffectiveness of using high-chloride vs. low-chloride crystalloid fluids in
patients hospitalized in the intensive care unit (ICU) from the US thirdparty provider perspective.
Methods: A Markov decision model was developed to assess the overall
impact of chronic dialysis progression, both in survivors of AKI and in
patients without AKI exposed to high-chloride vs. low-chloride crystalloids
over the life time horizon. The model inputs, including costs, utilities, and
probabilities, were extracted from the published literature. The relative
risk of developing AKI was obtained from the meta-analysis of published
randomized clinical trials and observational studies mentioned above (n=
9 studies with a total of 229 patients). The model simulated the patient
outcomes, assessing the life years gained (LYG), quality-adjusted life years
(QALYs), and associated health care costs.
Results: The probability of patients developing AKI post fluid resuscitation
with high-chloride crystalloids was 36% vs. 22% for patients receiving lowchloride crystalloids. At 90 days, the risk of patients progressing to chronic
dialysis in AKI survivors receiving renal replacement therapy (RRT) was
88.04 per 100,000 patients in the high-chloride group vs. 53.68 per 100,000
patients in the low-chloride group. Overall costs were lower for patients
receiving low-chloride crystalloids, translating into savings of $2,571 per
patient over the lifetime horizon. The incremental cost-effectiveness ratio
(ICER) of -$3,699 per QALY indicated that low-chloride crystalloids
dominate (i.e. less costly and more effective) high-chloride crystalloids and
was well below the societal willingness-to-pay threshold of $100,000 in the
US. Various sensitivity analyses confirmed the robustness of these findings.
Conclusions: In a Markov-based decision model of patients hospitalized
in the intensive care unit, low-chloride crystalloids were dominant (less
costly and more effective) compared to high-chloride crystalloids. The
overall impact on patients progressing to chronic dialysis and the
associated costs were significantly reduced in survivors of AKI receiving
low-chloride fluid resuscitation.
Grant Acknowledgment: This study was sponsored by Baxter.
Reference
1. Krajewski ML, Raghunathan K, Paluszkiewicz SM, Schermer CR, Shaw AD:
Meta-analysis of high- versus low-chloride content in perioperative and
critical care fluid resuscitation. Br J Surg 2015 Jan, 102(1):24-36.
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mortality between the 2 groups (HR 0.923, 95%CI 0.782-1.089, p = 0.343)
(figure 1). Patients admitted after hours have a significantly shorter ICU
stay (5.8 ± 0.1 versus 6.5 ± 0.2, p = 0.007) if they survive their ICU stay.
Year by year analysis also demonstrated no difference in mortality
between cohorts (Figure 2) with a decrease in mortality seen in both in
and out of hours admissions (figure 3).
Conclusions: Timing of acute admission had no impact on ICU mortality
over a 4 year period. These data which are contradictory to some
published observational studies may reflect working patterns among our
medical and nursing staff, and that traditional definitions of “in-hours” may
need to be revisited. The lack of mortality difference provides reassurance
that our current workflows, and acute management protocols are
unaffected by working hours, and has ramifications for manpower
planning.
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Introduction: Patients requiring prolonged mechanical ventilation (PMV)
and protracted and weaning after critical illness is rising. The
consequences are higher Intensive Care Unit (ICU) costs and length of
hospital stay. Weaning Unit (WU) with a multidisciplinary expert team
may facilitate weaning and hospital discharge.
Objectives: To compare risk factors and outcomes of patients who
require tracheostomy, PMV and weaning after critical illness and are
transferred to a WU or to a general ward (GW).
Methods: We retrospectively reviewed medical records of tracheostomized
and clinically stable ICU adults patients who required PMV (> 21 days) and
weaning (> 7 days) and were transferred to a WU or a GW over a 8-year
period (2007-2014) after critical illness. The study was carried out in two
tertiary care university hospitals. Study variables were age, sex, APACHE II
score, principal diagnosis, associated major procedures, length of stay in ICU
and out in hospital, TCU and GW, Sabadell score, in-hospital mortality, types
of tracheotomy procedure, decision to decannulate and discharge to home
or long-care facilities.
Results: In total 66 records of patients discharged from ICU were analysed.
Two groups were defined: 1) WU (n= 26) and 2) GW (n= 40). Patients of
WU group were older (60.88 ± 16.5 vs 55.4 ± 17.05 years) with higher
APACHE II score (27.8 [CI: 24.3 to 31.3] vs 16.2 [CI: 14.1 to 18.3]), and had
longer stay in ICU (45,5 [CI: 40.8 to 56.8] vs 19.5 [CI: 19.1 to 31.4] days;
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Introduction: Patients admitted to intensive care units (ICU) after hours
have higher mortality rates in several studies. This effect is, however,
negated in most studies upon correction for disease severity.
Objectives: We aim to explore differences in mortality between patients
admitted during working hours (8am-5pm on weekdays and 8am-11am
on weekends) compared to those admitted after hours.
Methods: This is a retrospective cohort study of admissions to a medical
ICU in a tertiary teaching hospital between 2010-2014. All patients with
known APACHE II scores were analysed. Primary outcome measure was
that of ICU mortality adjusted for disease severity and secondary
outcome measure was length of ICU stay.
Results: A total of 4266 admissions were included in this study. 1165
(27.3%) were admitted during working hours while 3101 (72.7%) were
admitted after hours. There was no significant difference in APACHE II
scores (24.0 ± 8.7 - working hours; 24.2 ± 8.9 - after hours, p = 0.492).
Adjusted survival analysis did not demonstrate significant difference in

Figure 1(abstract A157)
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Figure 2(abstract A157)
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Bigatello LM, Stelfox HT, Berra L, et al: Outcome of patients undergoing
prolonged mechanical ventilation after critical illness. Crit Care Med 2007,
35(11):2491-2497.
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Figure 3(abstract A157)

P < 0,001) and in ward (74.5 [CI: 63.7 to 115.8] vs 28 [CI: 21.7 to 36.3] days;
P < 0,001) than those of GW group. Rates of nosocomial infections,
vasoactives use, renal failure, blood transfusions were similar in both
groups. in-hospital deaths, decannulation or discharge to home. More
patients were transferred to long-care facilities from hospital without WU
(4 [15.4%] vs 19 [47.5%] P < 0.001).
Conclusions: Weaning Unit should be considered in hospital and ICU
configuration for an integral assistance of critically ill patients with PMV
and weaning.
References
1. Lone NI, Walsh TS: Prolonged mechanical ventilation in critically ill
patients: epidemiology, outcomes and modelling the potential cost
consequences of establishing a regional weaning unit. Critical Care 2011,
15(2):R102.

Introduction: Patients with hematologic malignancy (HM) often require
admission to the intensive care unit (ICU) due to organ failure through
disease progression or complications of treatment. Although there have
been improvements in the prognosis of patients with HM, mortality in
this patient population remains high. We sought to describe patient
characteristics and determinants of outcomes in a Canadian tertiary care
setting.
Objectives: To identify prognostic variables and outcomes in patients
with HM who are admitted to the ICU.
Methods: We performed a structured chart review of all adult patients
(age > 18 years) with HM who were admitted to the ICU of a Canadian
tertiary care hospital between 2004 and 2014. Outcome measures included
ICU length of stay, prolonged ICU stay (> 10 days), ICU readmission, and
mortality (ICU, 30-day, 60-day, and 12-month). A logistic regression model
was adjusted for potential confounding variables and fitted to determine
factors that were predictive of ICU readmission, prolonged ICU stay, and
mortality.
Results: Overall, 206 patients (mean age 51.3 ± 13.6 years; 60% male)
with HM were admitted to the ICU during the study period. The most
common types of HM were acute leukemia (34.5%) and lymphoma
(33.5%). Less than half (44.7%) of patients had a stem cell transplant prior
to admission. The most frequent ICU admission diagnosis was respiratory
failure (39.8%), followed by hemodynamic instability (37.9%). The mean
ICU stay was 3 ± 6 days, with 14.1% of patients requiring prolonged ICU
stay. Readmission to the ICU was necessary for 13.1% of patients. During
their ICU course, 71.8% of patients required mechanical ventilation and
56.8% required vasopressor therapy.
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Of patients admitted to the ICU, 45.6% died during ICU admission, 30-day
mortality was 59.2%, 60-day mortality was 62.6%, and 12-month mortality
was 74.3%. After adjustment, factors predictive of mortality in the ICU
were the need for mechanical ventilation (adjusted estimate [AE] 3.38;
95% CI 1.37, 8.37; P = 0.008) and need for vasopressor therapy (AE 3.65;
95% CI 1.67, 7.96; P = 0.001). A surgical procedure was associated with
increased survival (AE 0.21; 95% CI 0.05, 0.86; P = 0.031). For mortality in
survivors of ICU admission, myeloma was the only significant predictor of
30-day mortality (AE 0.21; 95% CI 0.06, 0.7; P = 0.011), 60-day mortality
(AE 0.15; 95% CI 0.04, 0.52; P = 0.003), or 12-month mortality (AE 0.15;
95% CI 0.04, 0.52; P = 0.003).
Conclusions: Over a 10-year period, ICU mortality in patients with HM
was 45.6% and 12-month mortality was 74.3%. Necessity for mechanical
ventilation and vasopressor therapy were significant predictors of
mortality in the ICU, while myeloma was predictive of longer term
mortality.
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: Appropriate repatriation of patients from specialist ICUs
back to a referring unit is essential to maintain access to specialist
services. Currently, this represents a small proportion of interhospital
critical care transfers in the UK though trends towards increased
regionalisation of specialist services is a potential driver for increases in
such transfers.
Objectives: To assess mortality and discharge destination of patients
following transfer from Papworth Cardiothoracic Intensive Care Unit to
referring hospitals. This includes patients receiving cardiothoracic surgery
and those referred for Extracorporeal Membrane Oxygenation (ECMO).
Methods: Retrospective analysis of Papworth ICU ICNARC data (Intensive
Care National Audit and Research Centre) and ICU Computer Information
System data from April 2012-April 2014.
Results: 169 patients were transferred from Papworth ICU to a general
ICU during the study period. 46 (27.2%) were originally referred for
ECMO, 123 (72.8%) in the non-ECMO group were predominantly elective
& emergency cardiothoracic surgery patients.
The overall median Length of Stay (LoS) in Papworth ICU was 11 days
(Interquartile range, IQR, 15.5 days). In the receiving hospital, median LoS
was 18 days (IQR 28.5 days) for the ECMO group and 12 (IQR 28.5) days
for the Non-ECMO group.
63% of patients survived to be discharged home from the receiving
centre across both ECMO & non-ECMO groups. A further 13% and 11.4%
respectively of patients were discharged to a rehabilitation facility (either
short or long-term). 8 of 46 ECMO patients (16.7%) died following transfer
from Papworth ICU to referring centre, 28 of 123 non-ECMO patients died
after transfer (22.8%).
Conclusions: The majority of patients referred for specialist
cardiothoracic services over the study period, including ECMO, survived
to be discharged home, despite representing a population of relatively
prolonged ICU & hospital stay. Repatriation from our centre to referring
general ICUs is generally safe & appropriate though there is likely scope
for improvement in the efficiency and safety of such transfers. Future
research in this area could assess methods for quality assurance and
scope for standardisation.
References
1. The Intensive Care Society: Guidelines for the transport of critically ill patients
London 2011.
2. Hains IM, Marks A, Georgiou A, et al: Non-emergency patient transport:
what are the quality and safety issues? A systematic review. Int J Qual
Safety Health Care 2010, 1-8.
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A161
Feasibility of implementing rehabilitation outcomes on a specialist
adult critical care unit
S Betteridge, C Bradley*, CC Reilly
Kings College Hospital, Physiotherapy, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A161
Introduction: There is currently no gold standard rehabilitation outcome
measure for Critical Care in the UK. Given the complex nature of these
patients, it has been suggested that a ‘battery’ of outcome measures
maybe more appropriate for this setting ( [1]). Prior to August 2014
rehabilitation outcome measures were not routinely used on our Adult
Liver Intensive Care Unit.
Objective: To assess the feasibility and usefulness of implementing a
battery of rehabilitation outcome measures on an Adult Liver Intensive
Care Unit (LITU).
Methods: A prospective service improvement project. Adult patients with
a length of stay greater than 5 days on LITU were included. Three
outcome measures were selected for use on the LITU; Rehabilitation
Complexity Scale (RCS), ICU Mobility Scale (ICUMS) and The Chelsea
Critical Care Physical Assessment tool (CPAx). These outcomes were
measured on day 5 of admission, start of rehabilitation and on discharge.
Start of rehabilitation versus discharge scores for each outcome measure
were evaluated using the paired sample t test and Pearson’s correlation
analysis.
Results: Between August 2014 and January 2015, 105 patients were
admitted to LITU with a length of stay greater than 5 days and included
in this project. The RCS was measured in all patients on day 5 of
admission. From the start of rehabilitation to discharge from LITU
repeated measures were obtained for RCS = 85 /87 (97%), ICU Mobility
Scale = 65/78 (83%) and CPAx = 65/ 78 (83%) of eligible patients.
Reasons for missing data include; RCS (RIP = 13, LITU care ongoing at
time of analysis = 5, not recorded = 2), ICUMS and CPAx (RIP= 13, no
therapy input required = 9, LITU care ongoing at time of analysis = 5, not
recorded = 18).
All measures demonstrated significant improvements with mean SD
differences of; RCS = 2.37 (2.78), ICU Mobility Scale = 1.58 (2.13) and
CPAx 6.6 (9.26) p= < 0.001. RCS and CPAx at start of rehab were
correlated with length of stay (r = 0.27, = 0.29, p < 0.05).
Conclusions: All measures were feasible to use with the majority of
appropriate patients being scored throughout the critical care
rehabilitation pathway. All measures demonstrated significant
improvements from start of rehabilitation to discharge from LITU showing
they are useful measures to use within this setting.
Reference
1. Connolly B, Denehy L, Brett S, Elliott D, Hart N: Exercise rehabilitation
following hospital discharge in survivors of critical illness: an integrative
review. Crit Care 20 2012, 16(3):226.
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Introduction: Routine collection and analysis of data allows critical care
department to highlight the outcomes of past interventions and to
identify the grounds for future improvement. Data on characteristic and
outcomes of ICU patients are lacking in Pakistan. We report data
collected in 2014 in a 9-bedded medical ICU of Shaheed Zulfiqar Ali
Bhutto medical university hospital, Islamabad.
Objectives: To determine the standardized mortality ratio (SMR), mean
duration of ICU stay and mechanical ventilation and ICU acquired infection
incidence rate during the year 2014 and to compare it with 2008 data.
Methods: Since 2008, performance and activity data of the medical ICU
are entered daily. A software (ICU e-monitoring®) was designed to enter
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patient demographic data, SAPS3 on admission and episodes of hospital
acquired infections (ventilator associated pneumonia (VAP), catheter
related blood stream infection (CRBSI)). Data were collected in 2014 with
the same methodology as the 2008, previously published dataset [1] that
served for comparison.
Results: A total of 196 admissions recorded during the year 2014 (354 in
2008). 47.2% were males and 52.8% were females. Mean age was 32.1
years ± 15.3 SD (37.7 ± 18.9 SD in 2008).Mean SAPS3 score was 68 (44 in
2008). A total of 33% deaths recorded (47% in 2008). SMR was 0.71(1.09
in 2008). Mean duration of ICU stay was15.9 days ± 12.9 SD (9.3 days ±
8.9 in 2008) and mean duration of mechanical ventilation was 12.04 days
(8.7 in 2008). Overall VAP rate was 42.3 cases/1000 ventilator days
(16.7 in 2008). Rate of CRBSI was 17.2 cases/1000 CVC days (12.1 in 2013).
Conclusions: It is possible to collect meaningful data on ICU performance
and activity in resource limited settings, which are useful as internal and
external comparator. There were major changes in our patient population
characteristics between 2008 and 2013: number of patients decreased by
44%, SMR decreased from 1.09 to 0.71 and incidence rate of VAP and
CRBSI increased by 153% and 42% respectively. Since 2008, intensive care
medicine post-graduate training program was started in our institution
and ICU admission criteria were defined and implemented. Longer
duration of stay in ICU and mechanical ventilation, as well as variations in
the case-mix of our patient population and improved clinical management
may explain the observed changes. The high rate of device associated
infections, as compared to published figures ( [2]) requires urgent targeted
interventions.
Grant Acknowledgment: The ICU e-monitoring®software was funded
through a grant from French Embassy in Pakistan.
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2. Rosenthal VD: Device-Associated Nosocomial Infections in 55 Intensive
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Physicians 2006, 145(8):582, Oct 17.
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Introduction: The immobility is long recognized as a cause of
complications in critical patients, including muscle atrophy, pressure ulcers,
atelectasis and ocassionally, mortality. Therefore, the role of mobilizing in
critical patients is debated.
Objective: To study the relationship between immobility and hospital
mortality on patients requiring mechanical ventilation (MV) during
Intensive Care Unit (ICU) stay.
Method: A cohort research carried out in a medical-surgical ICU at a third
level hospital for 2 years (February 2009-January 2011) on patients who
require MV≥ 24 hrs. Data source: clinical trial PUPPAS (1). Primary end
point was hospital mortality. The main outcome measure was the
implementation of posture changes during the stay in ICU (the percentage
of posture changes made with regard to the total of posture changes
scheduled). The posture changes include the next sequence of turning
schedules every 2-4 hours: supine position, right side, prone position, left
side. Secondary predictors of mortality were age, gender, weight, cancer,
surgery, MV duration, APACHE II score, duration of anaemia (days),
reintubation (%), SOFA 3 score, albuminemia level and incidence of airway
obstruction. Statistical research: descriptive, t-student, chi-square and Cox
regression model.
Results: 329 patients were included, of 61 ± 25 years, 33% of them were
women. APACHE II score was 23 ± 4 and the MV duration was 12,7 ± 18
days. The implementation of posture changes for patients was 61%.
Hospital mortality was 63,5 ± 38,6 %. In this multivariable model, the
hospital mortality hazard ratio (HR) in relation with the percentage of
posture changes implemented was 0,97 (IC 95% 0,96-0,98; p = 0,001).
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Other variables included on the model were APACHE II (HR 1,076, IC 95%
1,040-1,114; p < 0,001), age (HR 1,024, IC 95% 1,008-1,041; p = 0,004),
surgery (HR 0,35 IC 95% 0,22-0,54, p = 0,001), SOFA score on the 3th day
(HR 1,097, IC 95% 1,031-1,167; p = 0,003), duration of anaemia (HR 0,95,
IC 95% 0,92-0,99; p = 0,02).
Conclusions: Patients immobility is associated to a risk of death in
patients under mechanical ventilation in ICU.
Reference
1. Manzano F, colmenero M, Pérez AM, et al: Comparison of two
repositioning schedules for the prevention of pressure ulcers in patients
on mechanical ventilation with alternating pressure air mattresses.
Intensive Care Med 2014, 40:1679-1687, DOI 10.1007/s00134-014-3424-3.
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Introduction: Extubation failure in critically ill patients has associated
morbidity, but it cannot be safely predicted or avoided. Preventive NIMV
has proved beneficial only in hypercapnic patients. We hypothesized that
High-flow oxygen therapy may reduce postextubation respiratory failure
due to gas humidification, avoidance of lung collapse by moderate PEEP,
and work of breathing reduction by dead-space washing.
Objectives: Our objective was to reduce postextubation respiratory
failure with High-flow in high-risk patients.
Methods: Randomized multicenter trial in patients who successfully
passed a spontaneous breathing trial. Only patients with criteria for highrisk of failure were randomized to receive conventional oxygen or Highflow oxygen (Optiflow®: Fisher Paykel) for 24 hours post-extubation.
Primary outcome was respiratory failure within 72 hours postextubation.
Secondary outcome were: reintubation, ICU and hospital length of stay,
and survival. Statistical analysis included multiple logistic regression
models.
Results: The study was stopped after 18 months due to low recruitment.
We enrolled 155 patients: 77 with conventional and 78 with High-flow
oxygen. Groups were very similar at enrollment. All patients tolerated the
High-flow system. We found the projected reduction in postextubation
respiratory failure (20.5% vs. 27.3%, p = 0.3) that failed to reach statistical
significance due to sample size. Similarly, the benefit in reintubation
(16.7% vs. 19.5%, p = 0.6) didn´t reach significance. We found no
differences in ICU length of stay, hospital length of stay, and survival. By a
logistic regression model, we were able to independently associate highflow with reduction in postextubation respiratory failure (OR 0.4 p = 0.049),
by including COPD, cancer, length of MV, obesity, and cardiac failure in the
model.
Conclusions: High-flow oxygen therapy for 24-h may reduce postextubation respiratory failure in high-risk critically ill patients.
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Effect of high-flow nasal cannula oxygen on diaphragmatic excursion
and lung volumes determined by electrical impedance tomography
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1
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Clermont-Ferrand, Biostatistics Unit, Clermont-Ferrand, France; 4CHU
Clermont-Ferrand, Pôle Médecine Péri-Opératoire, Clermont-Ferrand, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A165
Introduction: High Flow Nasal Cannulae (HNFC) is commonly used to
improve oxygenation in critically ill patients. But it effects on diaphragm
motion and end expiratory lung volumes (EELV) are not well described.
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Objectives: To assess and compare effects of different flows of HFNC and
conventional facemask on the diaphragm excursion. Secondary outcomes
were to assess effects on patient discomfort, PaO2/FiO2 ratio, EELI and
TDI variation measured by electrical impedance tomography (EIT).
Methods: Cross-over single prospective study on patients undergoing a
major abdominal surgery and high respiratory risk assessed by ARISCAT
score > 26 admitted in a surgical intensive care unit.
Results: Twenty consecutive patients were included. The mean ARISCAT
score was 41. The mean right diaphragmatic excursion was significantly
increased with increasing inspiratory flow (baseline: 0.73 mm, 20l / min: 0.99
mm, 40l / min: 1.26 mm, 60l / min 1.51 mm, baseline. 0.66 mm, p < 0.0001).
Linear regression analysis showed a dependent speed increase without
ceiling effect. Lung volumes were also significantly increased compared to
baseline, with increasing total flow (20l / min: 8%, 40 l / min: 16%, 60 l / min:
+ 24% baseline: p < 0.05) and equally PaO2 (baseline: 79 20l / min: 124, 40l /
min: 152, 60l / min: 155, baseline. 81 mmHg, p < 0.0001). A significant
decrease in respiratory rate was observed (baseline: 20.4, 20l / min 19.2, 40l /
min: 17.2, 60 l / min: 16.7, baseline. 20.3 / min, p < 0.0001). No difference
were noted in the modified score Borg and the right or left side.
Conclusions: Application of progressive flow through HFNC improves
diaphragmatic excursion, lung volumes and oxygenation while decreasing
respiratory rate, speed-dependent manner. Its clinical impact remains to
be seen in the population of high respiratory risk patients undergoing
major abdominal surgery.

A166
High flow nasal cannula oxygen (hfnc) versus non-invasive positive
pressure ventilation (NIPPV) in acute hypoxemic respiratory failure. a
pilot randomized controlled trial
JR Azevedo*, WS Montenegro, AL Leitao, MM Silva, JS Prazeres, JP Maranhao
Hospital Sao Domingos, Intensive Care Unit, Sao Luis, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A166
Introduction: Oxygen therapy is generally provided via nasal cannula,
non-rebreathing masks and masks with reservoir bags. These devices
have various limitations.
Despite showing clear benefits in certain conditions, non-invasive positive
pressure ventilation (NIPPV) limits mobilization, restricts communication
and oral nutrition and is poorly tolerated by some patients due to
discomfort.
High-flow nasal cannula oxygen (HFNC) delivers a high flow of heated
and humidified oxygen through nasal prongs. It generate positive airway
pressure, reduces respiratory dead space, airway resistance, and less
frequent interruption of therapy.
Objectives: The primary aim of this study was to compare HFNC and
NIPPV efficacy to prevent endotracheal intubation in patients with acute
hypoxemic respiratory failure. Secondarily to access comfort, ventilatory
and oxygenation parameters.
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Methods: We included all adult patients admitted to a 45-bed medical
surgical ICU in the period from December 2013 to March 2015, with acute
hypoxemic respiratory failure defined as SpO2 < 95% while receiving
oxygen through a facemask at an estimated FIO2= 50%. The study was
approved by the Ethics Committee of Sao Domingos Hospital.
HFNC oxygen was delivered via a high flow delivery system (Optiflow;
Fisher &Paykel, Aukland New Zeland) and an air-oxygen blender that
delivers a gas flow of up to 60 liters/min to a heated humidifier
(Fisher&Paykel MR 850).
NIPPV was delivered with a full-face mask (Performax, Philips Respironics),
connected to an ICU ventilator with a NIV mode Patients were ventilated
in the mode pressure support.
Comfort was evaluated through modified Borg scale at baseline and at
the end of therapy. Respiratory rate and SpO2/FIO2 were measured at
baseline and after 6, 12 and 24 hours of support.
Clinical stabilization was defined as a SpO2 > 94% and respiratory rate <
28 rpm with a low flow oxygen nasal catheter or Venturi ≤ 0.40.
Successful treatment was defined by avoidance of intubation.
Results: Thirty-five patients were submitted to randomization. Five were
excluded from analysis. Thus, 30 patients were analyzed, 14 in HFNC
group and 16 in NIPPV group. Both groups were comparable regarding
to age, gender and APACHE IV score (Table 1). Twelve patients were
intubated due to failure of therapy (6 in each group). Three interruptions
of therapy were motivated by patient intolerance (2 NIPPV and 1 HFNC).
Modified Borg scale improved substantially in both groups (Figure 1 Panel
A). Improvement of respiratory rate and PbO2/FIO2 also were expressive in
both groups after beginning therapy (Figure 1 Panel B and C).
Conclusions: We found no significant difference in the necessity of
endotracheal intubation and invasive ventilation in patients with
hypoxemic respiratory failure managed with HFNC compared to NIPPV.

A167
The comparison of two different weaning trial methods for patients
with chronic obstructive lung disease (COPD) in a cardiothoracic
intensive care unit (ICU)
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1
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and Training Hospital, Anesthesiology and Reanimation, Istanbul, Turkey;
3
Iskenderun State Hospital, Anesthesiology and Reanimation, Hatay, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A167
Introduction: Postoperative complications related to pulmonary and
cardiovascular functions are higher in patients with chronic obstructive
pulmonary disease (COPD) after cardiac surgery (1).
Objectives: The two different weaning trial methods including T-tube
and biphasic positive airway pressure (BiPAP) was compared in patients
with COPD after failed extubation postoperatively.

Table 1(abstract A166) Characteristcs of study population
HFNC
(N = 14)

NIPPV
(N = 16)

Female, n (%)

8 (57)

8 (50)

Age, y, mean (SD)

61,4 (13.7)

72.3 (19.0)

0.08

APACHE IV, mean (SD)

58.3 (17.2)

65.5 (23.5)

0.33

Pulmonary edema
(cardiogenic)

4

9

Community-acquiered
pneumonia

5

5

Sepsis

2

-

Aspiration

2

-

Other

1

2

Etiology of ARF

P

HFNC (N = 14)

NIPPV (N = 16) P

Duration of therapy, hours median
Interquartile range

24.00 14.04-59.04 17.00 8.86-35.14

0.38

Outcome Intubation

9 (64.2)

0.72

9 (56.2)
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Figure 1(abstract A166)

Methods: After cardiac surgery, 188 patients with COPD under mechanical
ventilation for greater than 24 hours and failed extubation were
prospectively randomized to receive a T-tube spontaneous breating trial
(n = 94) or 2-hour BIPAP trial (n = 92). Two patient who refused to
complete two-hour BIPAP was excluded. The trial procedure was repeated
after 24 hours if patients were failed to be weaned in the first attempt in
case they fulfilled the weaning criteria. Signs of a low 2-hour trial
tolerance; included spontaneous respiratory rate >25/min, SatO2 < 90%,
FiO2≤0.4, heart rate >140/min (or more than 20% change from the initial
heart rate), systolic blood pressure >200 mm Hg or < 80 mm Hg, Pao2≤60
mm Hg, pH≤7.30, and restlessness. ( [1]). BIPAP was applied in
spontaneous breathing at inspiratory positive airway pressure of 8 to12
cmH2O and expiratory positive airway pressure of 4 to 6 cmH2O. Arterial
blood gas values (pH, PaCO2, PaO2, SaO2, HCO3) were collected. The
weaning outcome was assessed depending on the following parameters:
extubation success, mechanical ventilation duration, duration of intensive
care unit (ICU) stay, reintubation rate, and mortality rate.
Results: Two-hour trial failed in 41 (44%) patients in T-tube and 40 (43%)
patients in BIPAP group(p = 0.871). Of patients in whom weaning failed, 33
(54%) in the T-tube group and 29 (73%) in the BIPAP group were
successfully extubated (p < 0.001). Mechanical ventilation lasted
significantly longer in T tube than in BIPAP group (187 hours vs 163 hours,
respectively, p < 0.001). Also, patients in T-tube group ICUstay time was
more than patients in BIPAP group (238 hours [interquartile range 208274] vs 205 hours [200-255], respectively, p < 0.001). Reintubation was
required in 9 (27%) and 5 (17%) patients in T-tube and BIPAP group,
respectively (p < 0.001) and 30-day mortality was 9(9.6%) and 6 (7%)
patients, respectively (p > 0.05).
Conclusions: After cardiac surgery, patients with COPD who failed the
2-hour spontaneous breathing trial show successful extubation and
improved postoperative outcomes as well as diminished ICU stay with
the use of BIPAP method rather than T tube method for weaning from
mechanical ventilation and for these reasons BIPAP shows a promising
weaning modality for mechanically ventilated COPD patients after cardiac
surgery.
Reference
1. Matic I, Danic D, Majeric-Kogler V, Jurjevic M, Mirkovic I, Vucinic NM:
Chronic Obstructive Pulmonary Disease and Weaning of Difficult-toWean Patients from Mechanical Ventilation: Randomized Prospective
Study. Croat Med J 2007, 48(1):51-58.
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Introduction: Noninvasive ventilation (NIV) has shown benefit in term of
decrease in mortality in COPD exacerbation. The nebulized bronchodilators
are mostly prescribed as the role of reversible of obstruction in these
patients. However, there have been few studies demonstrating the factors
those affect the aerosol delivery during NIV.
Objectives: We aimed to investigate the effect of different positions of
exhalation port and nebulizer, ventilator setting delivered by NIV on the
amount of aerosol bronchodilator delivery during simulated spontaneous
breathing.
Methods: A noninvasive ventilator (Covidien Puritan Bennett® 560TM) was
connected to a lung model that simulated spontaneous breathing. The
noninvasive ventilator was set for the spontaneous mode, trigger 2 L/min,
back up respiratory rate 13/min and target tidal volume of 0.4 L. A
nebulizer was filled with 5 mg of albuterol in 3 ml of solution driven with
8 L/min oxygen source. The experimental settings varied in the following
features: 1) Bi-level positive-airway-pressure ventilator (BIPAP) settings
with the inspiratory positive airway pressure and expiratory positive
airway pressure (EPAP) of 10/5, 15/10, 15/5, and 20/10 and continuous
positive airway pressure of 5 and 10 cmH2O and 2) Two mask types were
used: one, in which the leak port was incorporated into the mask(vented
mask) and the nebulizer connected directly to mask (Figure 1A) and
another in which the leak port was incorporated into the circuit(nonvented mask)(Figure 1B and 1C). In non-vented mask group, the
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Figure 1(abstract A169) Schematic diagram of experimental procedure and different types of mask and bebulizer positions.

nebulizers were placed either proximal to leak port (Figure 1B) or distal to
leak port (between leak port and lung simulator)(Figure 1C).
Albuterol was collected with a filter and measured the percent amount
delivered by infrared spectrophotometry.
Results: Albuterol delivery in NIV varied between 6.73 ± 0.44% to 37.01 ±
4.31% of the nominal dose. There were the significant difference in
albuterol delivery between the mask types and nebulizer positions under
4 combinations of BIPAP levels and 2 levels of CPAP (p < 0.001)(Figure 2).

The highest albuterol delivery was observed with the nebulizer operating
at the distal position. The system in which the nebulizer is connected
directly to the vented mask had the lowest aerosol delivery (p < 0.001)
(Figure 2). Under different levels of BIPAP setting, the higher levels of
EPAP show significantly decrease in albuterol delivery (21.15 ± 10.58%
with EPAP 10 cmH2O vs. 23.15 ± 9.73%with EPAP 5 cmH2O, p < 0.001).
Conclusions: Albuterol delivery with NIV was affected by the position of
leak port and nebulizer and the ventilator setting. We recommend
placing the nebulizer operating at the distal position to the leak port.
Reference
1. Dai B, Kang J, Sun LF, Tan W, Zhao HW: Influence of exhalation valve and
nebulizer position on albuterol delivery during noninvasive positive
pressure ventilation. Journal of aerosol medicine and pulmonary drug
delivery 2014, 27:125-132.
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Figure 2(abstract A169) Efficiency of albuterol delivery during NIV
system at different IPAP and EPAP levels and nebulizers position.

Introduction: The noninvasive ventilation (NIV) has been used successfully
in acute respiratory failure (ARF) due to heart failure. However, patients
with acute coronary syndrome have worse outcome than other ethologies
of heart failure.
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Objetives: Primary objective: To analyze the effectiveness of NIV in
patients with ARF due to acute heart failure due to acute coronary
syndrome (AHF-ACS) or other causes (AHF-NACS). The secondary objective
is to analyze the risk factors related to failure of NIV in these patients.
Methods: Prospective study, for 16 years, in patients admitted to the ICU
with ARF due to hear failure requiring treatment with NIV. The criteria for
initiation of NIV were respiratory rate> 30, PaO 2 / FiO 2 < 250 or accessory
muscles respiratory activity. The diagnosis of ACS was conducted by the
European Society of Cardiology / American College of Cardiology criteria.
Success of NIV was defined as avoiding intubation and be discharged alive
plant. The results are expressed as mean ± standard deviation and
absolute and relative frequencies. Comparisons between variables using
Student T and Pearson Chi2. Multivariate logistic regression analysis.
Results: During the study period, 1088 patients were admitted with AHF
who required NIV, 453 (41.6%) with ACS. BiPAP mode was used in 993
patients (91.3%) and the rest CPAP. Do not intubate order in 258 patients
(23.7%): Age at AHF-ACS group was 75 ± 9 and AHF-NACS 74 ± 10 (p =
0.235) and SAPS II: 43 ± 13 and 43 ± 12, respectively (p = 0.933). Respiratory
parameters in patients and AHF AHF-ACS-NACS show: respiratory rate 37 ± 5
and 36 ± 5 (p: 0.187), pH: 7.35 ± 0.12 and 7.36 ± 0.12 (p:0.175) and PaO2/FiO
2: 127 ± 32 and 130 ± 32 (p = 0.101). LVEF was 32 ± 9 and 40 ± 13,
respectively. Arterial hypotension at the time of initiation of NIV was 26.9%
in AHF-ACS and 14.5% in AHF-NACS (p < 0.001). NIV success was obtained
in 320 (70.6%) and 539 (84.9%) (p < 0.001) and hospital mortality in 342
(75.5%) and 560 (88.2%), respectively (p < 0.001). By multivariate analysis,
predictors for NIV failure were: ACS (OR: 3.05; 95% -CI: 1.91-4.88; p < 0.001),
SAPS II (OR: 1.05; 95% -CI: 1.03-1.07; p < 0.001), COPD (OR: 0.385 95% -CI:
0.19 to 0.78; p:0.008), respiratory rate 1 hour-NIV (OR: 1.09; 95% -CI: 1.041.14;p < 0.001), PaO2 / FiO2 1 hour-NIV (OR: 0.98; 95% -CI: 0.98 -0.99;
p:0.008), NIV-related complication (OR: 4.98; 95% -CI: 3.04-8.16;p < 0.001),
and SOFA maximum (OR: 1.54; 95% -CI: 1.43-1.67;p < 0.001).
Conclusions: Patients with ACS as a cause of AHF have a greater number
of failures of NIV, leading to a worse prognosis and causing increased
mortality.

A171
Noninvasive ventilation as a weaning-facilitating strategy
P Guijo González*, JM Estella, A Ramos Rodríguez, M Jaen Franco, M Recuerda
, T Rico Armenteros, L Fernández Ruiz, A Jareño Chaumel
Hospital del SAS de Jerez, Intensive Care Unit, Jerez de la Frontera, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A171
Introduction: Extubation of critically ill patients with cardiac dysfunction
and/or hypercapnic chronic obstructive pulmonary disease are probably
one of the most common causes of weaning failure. Both extubation
delay and especially the need for reintubation are associated with poor
outcomes and an increase in morbidity.
Objectives: The aim of the present study was to evaluate the frequency
of extubation failure in critically ill patients with chronic obstructive
pulmonary disease (COPD) and/or cardiac failure and to analyze the
efficacy of non invasive ventilation (NIV) applied inmediately after
planned extubation.
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Methods: Observational study performed in a 17 beds medical-surgical
ICU. Time of study was 14 months. Consecutive mechanically ventilated
patients with COPD and/or cardiac failure were included. The variables
analyzed were age, sex, ICU diagnosis, APACHE II at admission in ICU,
fluid balance, ICU length of stay, tracheotomy, rate of reintubation. We
distinguish two strategies of extubation based in physician´s criteria
according with or without the use of NIV after planned extubation.
Results: 44 patients were finally included. 26 were treated with NIV
immediately after planned extubation.
Shows clinical characteristics of patients analyzed. Reintubation rate was
significantly lower in the NIV after extubation strategy subgroup of
patients (p < 0.05, RR, 0.167; 95% CI 0.029-0.953). In our series we
observed a higher mortality in extubated patients without use of NIV.
Conclusions: A high rate of reintubation was observed in mechanically ill
patients with COPD and/or cardiac failure.
Preventive use of NIV immediately after planned extubation was
associated with a minor reintubation rate. NIV may be considered like an
useful tool in patients with high risk of developing respiratory failure after
extubation.

A172
The role of noninvasive ventilation in patients with “do not intubate”
order in the emergency setting
M Vilaça1*, C Dias2, I Aragão3, G Campello3
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Medicine Integrated Master (MIM), Instituto de Ciência Biomédicas Abel
Salazar, Porto, Portugal; 2Information Sciences and Decision on Health
Department (CIDES), Faculdade de Medicina da Universidade do Porto,
Porto, Portugal; 3Intensive Care Unit (UCIP)- Centro Hospitalar do Porto,
Porto, Portugal
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A172
Introduction: Noninvasive ventilation (NIV) has been increasingly used in
patients with a “do not intubate” order (DNI). In this group of patients
the use of NIV in intensive care units was associated with no decrease in
health-related quality of life (HRQOL). Its impact on the clinical and
HRQOL in the emergency setting is still unknown as is its utility in
symptom relief in the end-of-life care.
Objectives: To evaluate the impact of the use of NIV in the outcome and
HRQOL in patients with DNI order admitted to the emergency room.
Methods: Prospective cohort study of all patients who receive NIV for
acute or acute-on-chronic respiratory failure with DNI order admitted to
the emergency room of a tertiary care, university-affiliated, 600-bed
hospital between January and December 2014. Patients were divided in
two groups: those who had a DNI order in the context of withhold therapy
decision and those in whom all treatment, including NIV was provided for
symptom relief. For HRQOL evaluation SF-12 was used. This evaluation was
made only in the first group of patients. Long-term outcome was
evaluated at 90 days after hospital discharge by a telephone interview.
Results: During the study period 1727 patients were admitted to the
emergency room, 243 were included in the study and 70 (29%) had a
“do-not-intubate order”, of those 29 (41%) received NIV for symptom
relief. The median age was 82 years in the first group and 79 years in the

Table 1(abstract A171) Study characteristics
NIV after extubation strategy (n: 26)

Extubation without NIV (n: 18)

Age

68

66

Apache II at admission

22.3

21.1

24 h fluid balance

-1126

-1979

Ventilator Associated Pneumonia (%)

7.7%

11.1%

ARDS (%)

11.5%

5.6%

Tracheotomy (%)

0%

11.1%

ICU lenght of stay

10.4

9.6

Reintubation rate (%)

7.7%

33.3%

Mortality (%)

3.8%

11.1%
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Figure 1(abstract A172) HRQOL in patients with withhold therapy
decision.

second (p = 0,299). Active cancer [7% (n = 10) vs 35% (n = 3), p = 0,004]
and neuromuscular diseases [0% vs. 17% (n = 5), p = 0,010] were more
prevalent in the group undergoing symptom relief treatment. NIV was
stopped in 20% (n = 8) of patients in the first group and in 59% (n = 17)
in the second group, due to lack of clinical benefit (p < 0.001). The
hospital mortality rate was 37% (n = 15) in the first group and 86% (n =
25) in the symptom relief group (p < 0,001). Among the group of
patients discharged from hospital, 24% (n = 6) of the first group and all
patients from the second group were dead at the point long-term
outcome evaluation. No significant decline in HRQOL was observed at 90
days when compared to baseline.
Conclusions: A DNI order was present in 29% of patients who received
NIV for acute or acute-on-chronic respiratory failure in the emergency
room. Long-term outcome translated to a 49% survival rate in the group
of patients with a DNI order in whom NIV was used as a treatment with
no decrease in HRQOL compared to baseline. NIV did not provide
significant symptom relief in more than half of the patients in whom it
was used for that purpose.
Reference
1. Azoulay E, et al: Noninvasive mechanical ventilation in patients having
declined tracheal intubation. Intensive Care Med 2013, 39(2):292-301.
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Efficacy, safety and side effects of noninvasive mechanical ventilation
(NIV) in an internal medicine ward
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UOC Medicina Interna Semi-Intensiva. AO Villa Sofia-Cervello Palermo,
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A173
Introduction: Over the last two decades, NIV has become the
cornerstone in the management of acute respiratory failure (ARF) in ICU.
Benefits from NIV have been reported from RCTs and meta-analyses in
selected patients admitted to centers with extensive experience. The
generalizability of these benefits in non referral centers and in elderly
patients with co-morbidities has to be demonstrated.
Objectives: We retrospectively analyzed the data of patients admitted to
our sub-intensive internal medicine department to assess NIV indications,
safety, tolerability and success rate.
Methods: From 1/2013 to 12/2014 critically ill patients presenting with
ARF and requiring ventilatory support were included. ARF etiologies were
classified into three groups: group A (acute on chronic respiratory failure),
group B (cardiogenic pulmonary oedema), and group C (de novo
respiratory failure i.e. hypoxemic ARF patients either immunocompetent
or immunocompromised).
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Results: Clinical records of 104 patients (6O males, 44 females, mean age
76 years, range 60-94) receiving NIV were reviewed. Group A included
62 patients, group B encompasses 22 subjects and group C comprised
20 persons (mostly pneumonia). All patients had at least 2 co-morbidities
either cardiovascular or metabolic disease. Nurses reported poor NIV
tolerance in 25 % of patients. Patients self-reported on anxiety in 24 % of
the cases, and 9 % complained of an important nose and mouth dryness.
Conjunctivitis, nose skin ulcerations or gastric distension were found in
8 % of patients. Nurses also ranked sleep quality as poor in 32 % of
patients. NIV success was 69 % overall (95 % CI 65-73 %). Among 34
patients who failed NIV, 20 were submitted to endotracheal intubation
and referred to ICU, 14 died.
Conclusions: In most elderly and chronic-ill patients physicians have
difficulties to take decisions when oxygen supplementation and the usual
medical therapy are not effective. In these subjects the indication for
mechanical ventilation may be questionable. Our data suggest that NIV
could be an alternative option as it could provide an effective and safe
treatment in a general ward. The difficulty lies in making a proper
selection of these patients, how to establish who needs to be admitted in
an ICU setting and who could be treated with NIV in a setting of subintensity of care. To address this question we need to develop more
accurate prediction rules focused on patients’ overall prognosis to better
select and help families in the decision-making process, and to make a
more efficient use of the resources. The major limitations of our study are
its retrospective nature, its low power due to the limited sample size, and
the lack of a randomized control group. Our data suggest that the use of
NIV in internal medicine sub-intensive units is a safe and effective option
in the treatment of ARF in elderly patients with co-morbidities, reducing
the need of intubation and unnecessary admissions to ICUs.

A174
Outcomes of patients receiving non-invasive ventilation (NIV) in the
general intensive care unit: is niv duration an important factor?
L Wilson*, J Gross, G Gallagher, A Wolff
Royal Free London NHS Foundation Trust, Intensive Care Unit, Barnet
Hospital, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A174
Introduction: The role of non-invasive ventilation in the intensive care
unit (ICU) is generally poorly understood. Published guidelines largely
relate to the use of NIV outside the ICU1,2. Whilst much focus has been
placed on relating indication for NIV on outcome, little attention has
been paid to the duration of NIV and whether or not this might have an
impact on outcome.
Objectives: To review the practice and outcomes of NIV in our institution
over a 1-year period and compare those receiving NIV for shorter (< 48
hours) compared with longer (>48 hours) periods.
Methods: We conducted a retrospective care note analysis of all patients
receiving their first NIV period at any time during their ICU admission
between 1st January 2014 and 31st December 2014. Patients receiving NIV

Figure 1(abstract A174) Indications for NIV.
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Table 1(abstract A174) Comparing outcomes according to duration of NIV
NIV for < 48 Hours

NIV for > 48 Hours

P-Value

Number of patients

69

34

Median % predicted acute mortality (ICNARC) [IQR]

36 [18.5-62.5]

48 [15-68]

Median time period of initial NIV administration (hours) [IQR]

12 [5-18]

136 [72-227]

Median % time NIV actually received during 1st period of administration [IQR]

100 [91-100]

37 [18-71]

Number intubated

23 (33%)

16 (47%)

0.18

Median time for mechanical ventilation for those intubated (days) [IQR]

9 [5-10.5]

9 [5.5-19.5]

0.36

Median ICU length of stay (days) [IQR]

4.9 [3-11]

11.3 [7-23]

Number surviving to ICU discharge

48 (70%)

25 (74%)

after a period of mechanical ventilation were excluded from this analysis.
Patients were analysed depending on whether they received NIV for a
total period of < 48 hours or > 48 hours. For each group, data was
collected for % time NIV actually received during their NIV period,
number requiring intubation and mechanical ventilation, ICU length of
stay and number surviving to ICU discharge.
Results: The notes of 103 patients were reviewed. 49 were female (48%)
with a mean age of 69 years (range 19-100 years). Indications for
initiation of NIV are highlighted in figure 1.
Sixty-nine (67%) patients received NIV for < 48 hours compared with 34
(33%) patients receiving NIV for > 48 hours. Predicted acute hospital
mortality (according to ICNARC score) on ICU admission was similar
between the 2 groups (median predicted mortality risk 36% [IQR18.562.5] v 46% [IQR 15-68]; p = 0.34). When comparing those who received
NIV for < 48 hours with those who received NIV for > 48 hours, the
median total intermittent duration of NIV was 12 [IQR 5-18] and 136 [IQR
72-227] hours respectively (p < 0.05) and the median % of time actually
spent receiving NIV during these periods were 100% [IQR 91-100] and
37% [IQR 18-71] respectively (p < 0.05). The median ICU length of stay
was significantly shorter in the < 48 hour duration group (4.9 [IQR 3-11]
days v 11.3 [IQR 7-23] days (p < 0.05)) although intubation rates (33% v
47%; p = 0.18) and % surviving to ICU discharge (70% v 74%; p = 0.68)
were similar and not significantly different (table 1).
Conclusions: At our institution, those receiving NIV for < 48 hour time
period had a shorter length of ICU stay compared with those receiving NIV
for longer periods. Duration of NIV may be an important factor in
determining success of NIV and may be worth further exploration in future
prospective studies.
References
1. Clinical practice guidelines for the use of noninvasive positive-pressure
ventilation and noninvasive continuous positive airway pressure in the
acute care setting. CMAJ 2011, E183-E241.
2. British Thoracic Society Standards of Care Committee: BTS Guideline: Noninvasive ventilation in acute respiratory failure. Thorax 2002, 57:192-211.

0.34
< 0.05
< 0.05

< 0.05
0.68

Methods: Prospective cohort study in all patients admitted to the
emergency room of a tertiary care, university-affiliated, 600-bed hospital
between January and December 2014, who received NIV for acute or
acute-on-chronic respiratory failure with no withhold treatment decision.
NIV failure was defined as the need for endotracheal intubation.
Association of variables with NIV failure was studied through logistic
regression models. HRQOL was evaluated using SF-12. Long-term
outcome was evaluated at 90 days after hospital discharge by a
telephone interview.
Results: During the study period, 1727 patients were admitted to the
emergency room, of which 243 were included in the study. Of those 70
(29%) had a “do not intubate” order and were excluded. NIV failed in
40 (24%). Variables associated with NIV failure were: young age
[adjusted OR (95% CI) = 0,97(0,94-0,99)], pneumonia [adjusted OR (95%
CI) = 3,86(1,60-9,41)], sepsis at admission [adjusted OR (95% CI) = 3,34
(1,08-10,30)] and lower values of bicarbonates 1 hour after NIV
[adjusted OR (95% CI) = 0,92(0,87-0,98)]. Acute cardiogenic pulmonary
edema was significantly more frequent in the success group (52% vs
24%, p = 0.002). Immunosuppression (6% vs 22%, p = 0.006) and active
cancer (11% vs 24%, p = 0.026) were more frequent in the failure
group. The hospital mortality rate was significantly higher (54%) in the
group of patients with failed NIV than in the success group (10%), (p <
0,001). Independent risk factors for hospital mortality were: NIV failure
[adjusted OR (95% CI) = 14,31(5,22-39,22)], pneumonia at admission
[adjusted OR (95% CI) = 5,02(2,06-12,27)], neuromuscular diseases
[adjusted OR (95% CI) = 8,64(1,74-43,00)] and lower values of lactates
after 1 hour of NVI [adjusted OR (95% CI) = 1,40(1,08-1,82)]. No
difference was found in HRQOL between the two groups at admission
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Noninvasive ventilation in the emergency setting: predictors of failure
and long-term mortality and impact on health-related quality of life
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A175
Introduction: Noninvasive ventilation (NIV) has been used increasingly
outside intensive care units. Predictors of success and failure have been
poorly explored in these settings. To our knowledge no study has
evaluated the impact of success or failure of NIV on mortality and healthrelated quality of life (HRQOL) in an emergency setting.
Objectives: To evaluate independent risk factors associated with NIV
failure and mortality in patients admitted to the emergency room and its
impact on HRQOL.

Figure 1(abstract A175) HRQOL at admition and on 90 days after
discharge.
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(baseline) and 90 days after hospital discharge. No significant decline on
HRQOL was observed in the two groups.
Conclusions: Pneumonia, sepsis and lower values of bicarbonates 1 hour
after NIV were independent risk factors for NIV failure. NIV failure,
pneumonia at admission, neuromuscular diseases and lower values of
lactates 1 hour after NIV were independent risk factors for higher hospital
mortality. No significant impact on HRQOL was observed in both groups
at admission or in the long-term follow-up.
Reference
1. Brochard L, et al: Noninvasive ventilation for acute respiratory failure. Eur
Respir J 2002, 19(4):712-21.
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Introduction: High-flow nasal cannula (HFNC) is a non-invasive
respiratory support increasingly applied to hypoxemic acute respiratory
failure patients. HFNC decreases dyspnea, improves oxygenation and
enhances patient’s comfort.
Objectives: In the present study, to identify the mechanisms underlying
the clinical benefits associated with HFNC, we measured in hypoxemic
non-intubated critically ill patients the effects of HFNC on lung aeration,
patient’s effort and CO2 washout efficiency.
Methods: We performed a prospective randomized cross-over study on
hypoxemic (PaO2/FiO2 ≤300 mmHg) non-intubated patients admitted to
Intensive Care Unit of San Gerardo Hospital. We delivered the same air/
oxygen mix by HFNC (40 L/min) and facial mask for 20 minutes by
random order. Continuous recordings of lung aeration and minute
ventilation by Electrical Impedance Tomography (EIT) and of inspiratory
effort by esophageal pressure swings (ΔPes) were obtained.
Results: We enrolled 15 patients (10 male), aged 57 ± 16 years old.
Compared to standard facial mask, HFNC significantly improved PaO2/
FiO 2 values (184 ± 53 vs. 130 ± 34 mmHg, p < 0.001). End-expiratory
lung volume (867 ± 488 a.u. vs. baseline, p < 0.001) and central venous
pressure (6 ± 4 vs. 4 ± 4 mmHg, p < 0.01) increased, too, possibly
indicating positive end-expiratory pressure effect. HFNC decreased
respiratory rate (22 ± 5 vs. 24 ± 4 bpm, p < 0.001), as well as ΔPes (8.7 ±
3.3 vs. 10.4 ± 3.7 cmH2O, p < 0.01). Finally, corrected minute ventilation
(i.e., MV*PaCO 2 /40 mmHg, with lower values indicating increased
efficiency of CO2 removal) decreased (p < 0.001) (Figure 1).

Figure 1(abstract A176) Corrected minute ventilation.
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Patients with baseline ΔPes higher than median value (i.e., >8.4 cmH2O,
indicating higher inspiratory effort) reduced, by application of HFNC, both
respiratory rate (-4 ± 3 vs. -1 ± 1 bpm, p = 0.02) and ΔPes swings (-24 ±
17% vs. -5 ± 16%, p < 0.05) most consistently in comparison to patients
with lower effort, while oxygenation improved less (+37 ± 22 vs. +79 ±
44 mmHg, p = 0.03).
Conclusions: In hypoxemic critically ill patients, HFNC might improve
oxygenation and patient’s comfort by lung expansion and enhanced CO2
clearance. Patients with higher inspiratory effort might experience the
larger benefit in terms of decreased effort, but higher flows might be
needed to optimize oxygenation.
Grant Acknowledgement: Institutional; Fisher & Paykel Healthcare
provided unrestricted research grant to support, in part, the study.
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Introduction: Lung ultrasound (LUS) is a useful tool in the intensive care
unit (ICU) and in mechanical ventilation it has been possible to measure
lung collapse that presents after a spontaneous breathing test by measuring
lung aeration loss and detecting those patients that probably will fail
extubation and assessing the necessity of non invasive mechanical
ventilation (NIMV) as well as those patients that fail the spontaneous
breathing test as a weaning method. There is controversy whether the NIMV
can help in weaning in patients other than those with chronic obstructive
pulmonary disease (COPD).
Objectives: To determine those patients that will fail the use of NIMV by
using LUS.
Methods: Prospective observational study completed from April 2013 to
April 2015. LUS were performed at minute 1 and 30 during a spontaneous
ventilation test at PEEP of 0cmH2O and support pressure of 7cmH2O.
Indexes to evaluate extubation were measured including negative
inspiratory force, P01, superficial respiration index, also LUS in the 6
quadrants from left and right hemithorax evaluating the lines patterns
determining if an A, B or AB pattern exist at minute 1 and 30. Successful
weaning was defined as those patients that remained extubated for at least
72 hours.
Results: A total of 79 patients were analyzed with 37 (46,7%) female
population and a median age of 64 year (min. 19 max. 88 years).
Means of length of stay in the ICU of 16 days, Charlson index 5,54
(min. 0 max. 17,3), SOFA score at admission 7 (min. 0 max. 7) and
mean SOFA before extubation of 2. Of the 79 patients 88,6% (n = 70)
had a successful extubation, 9 required NIMV for extubation failure
treatment and 19 used NIMV as a weaning method. Of the 79 patients
17 (21,5%) presented extubation failure, the causes of failure were
10/79 for cardiac cause, 5/79 for respiratory cause and 2/79 for mixed
cause. For this study only the patients that used NIMV after extubation
were included (n = 28) and divided in those who were successfully
extubated (57,1%) and those who fail extubation (42,9%). This group
presented a mean age of 71,21 ± 10,69, with 13 (46,4%) women,
Charlson index of 5,43( ± 2,39), SOFA 9( ± 3,43), VRS at minute 1 of
50,64( ± 16,74), VRS at minute 30 of 48,68 ( ± 24,16), P01 at minute 1
of 3( ± 1,96), P01 at minute 30 of 2,21( ± 0,99). Distribution between
LUS patterns at minute 1 and 30 were respectively A: 10(35,7%) and
7 (25%), B: 10 (35,7%) in both times and AB: 8 (28,6%) and 12 (39,3%).
Also we found that 42,9% of those patients with NIMV as a weaning
method or as a extubation failure treatment had to be reintubated.
There were no significant differences between the two groups in the
variables measured.
Conclusions: None of the indexes employed predicts the success of
NIMV for extubation failure treatment. Further investigation is needed to
develop new indexes that can predict success of NIMV as a treatment for
extubation failure.
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Introduction: While studies suggest that functional status may be
modifiable in the ICU, limited information exists in ICU survivors regarding
the association between functional status at hospital discharge and adverse
events following hospital discharge.
Objectives: To examine the association between functional status at
hospital discharge in survivors of critical care and risk of 90-day all-cause
mortality after hospital discharge.
Methods: We performed a retrospective cohort study in one Boston
teaching hospital on 10,343 adults who received critical care between
1997 and 2011 and survived hospitalization. All patients had a formal
evaluation by a physical therapist at hospital discharge. The exposure of
interest was functional status determined by physical therapy evaluation.
Patients were assessed on bed mobility (roll side to side, supine to sit, sit
to supine), transfers (sit to stand, stand to sit, bed to chair), and gait (level
ambulation, stairs). The primary outcome was 90-day post hospital
discharge all-cause mortality obtained from the US Social Security
Administration Death Master File which has high sensitivity and specificity
for mortality. We used logistic regression to describe how 90-day post
hospital discharge mortality differed with functional status at hospital
discharge. We also evaluated how the odds of 30-day readmission differed
with functional status at hospital discharge.
Results: In an logistic regression model adjusted for gender and the
Acute Organ Failure score, a validated ICU risk-prediction score derived
from age, race, surgery vs. medical patient type, comorbidity, sepsis and
acute organ failure covariates, the lowest quartile of functional status at
hospital discharge was associated with a 6 fold increased odds of 90-day
post-discharge mortality compared to patients with independent
functional status [OR = 5.64 (95%CI 3.97-8.01; P < 0.001)]. The adjusted
odds of 30-day readmission in patients with the lowest quartile of
functional status at discharge was 1.3 fold higher than patients with
independent functional status [OR 1.28 (95%CI 1.07-1.52; P = 0.008)]. In
patients who had at least 7 days of physical therapy treatment prior to
discharge (N = 2,293), the adjusted odds of 90-day post-discharge
mortality in patients with marked improvement in functional status at
discharge was 64% less than patients with no change in functional status
after adjustment for the acute organ failure score, gender and the
number of days between initial and discharge physical therapy
assessment [OR 0.36 (95%CI 0.24-0.53); P < 0.001].
Conclusions: Lower functional status at hospital discharge in survivors of
critical illness is associated with increased post-discharge mortality and
hospital readmission. Further, patients whose functional status improves
during hospitalization have decreased odds of post-discharge mortality.
ICU survivors with low functional status are a high risk group for adverse
outcomes following hospital discharge.
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Introduction: Critical illness is characterized by a dramatic loss of skeletal
muscle mass which comprises to about 10% per week. This loss is mostly
driven by an increased muscle protein breakdown, whereas synthesis
rates are on average not changed [1]. However, this result limits to total
muscle protein and does not elucidate whether different proteins behave
differently. We have previously shown that mitochondrial protein
synthesis in skeletal muscle of critically ill patients is not different from
controls [2].
Objectives: Here we investigate, in the same patients, whether the major
contractile proteins, myosin and actin, behave the same.
Methods: Seventeen critically ill patients with multiple organ failure and
treated in the ICU and ten aged matched metabolically healthy patients
undergoing elective surgery were included. Protein synthesis was
measured in vivo using a flooding dose of D5-phenylalanine and
measurement of the incorporation of this tracer into muscle protein over
90 minutes. Ninety minutes after an iv infusion of the tracer, muscle
biopsies were obtained from the vastus lateralis using a Bergström needle.
Myosin and actin were isolated from the muscle sample by sequential
centrifugations and analyzed for D5-phenyalanine in the proteins by mass
spectrometry. Fractional synthesis rates (FSR) were calculated by dividing
the protein incorporation into the 2 proteins by the amount of D5phenyalanine in the precursor pool (plasma). Mann-Whitney U-test was
used for statistical comparison. Results are given as median and range.
Results: All critically ill patients had multiple organ failure with SOFA
(sequential organ function assessment) scores between 3 and 12 on the
study day. Ages of the groups were comparable (ICU 69; 25-77 years and
control 70; 48-76 years). Synthesis rates of myosin were significantly
lower in muscle of the critically ill patients (0.79; 0.31-6.95 %/day versus
1.17; 0.95-2.25 %/day; p = 003). No difference in synthesis rates of actin
were observed (3.14; 1.58-6.38 %/d versus 2.44; 2.01-4.2; p = 0.05).
Conclusions: Despite that mixed protein synthesis is on average normal
in critically ill patients, this is not the case for the contractile proteins.
Synthesis of myosin is decreased and there is a trend for actin synthesis
to be upregulated. Possibly this mismatch explains the lower myosin/
actin ratios observed in muscle of critically ill patients [3].
Grant Acknowledgment: Stockholm County Council and Swedish
Research Council.
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Introduction: Underfeeding is still reported as a major therapeutic failure
in intensive care units (ICU), despite the increasing recognition of
nutritional support as a predictor of patients’ outcome. Early optimized
enteral nutrition is reported to diminish infectious events, length of stay
(LoS) and, with less preponderance. Implementation of nutritional
protocols is likely to improve enteral feeding in ICUs1.
Objectives: We studied nutrition support adequacy after implementation
of an enteral nutritional protocol in a university hospital ICU.
Methods: We implemented a nutritional protocol based on American and
European guidelines recommendations. The protocol consisted on daily
adjustment of enteral support using a excel based tool designed by the
study authors aiming to accomplish 100% of caloric and proteic
requirements. We compared nutritional support during the first 5 days of
ICU stay in all admitted patients pre and post protocol implementation,
excluding patients with indication for parenteral nutrition. Primary
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objective was the difference of caloric and proteic intake between the
two periods. Secondary objectives were possible side-effects of early
protocolled nutrition, LoS, mortality, days of invasive ventilation and
development of pneumonia. Comparison between groups was performed
using parametric and non-parametric tests as adequate.
Results: We included 70 ICU admissions, 35 pre-protocol and 35 after
protocol implementation, with similar distribution of severity criteria as
well as reason for ICU admission. We observed a significant increase in
caloric intake after the fifth day of stay (79% versus 100% of proposed
caloric intake, p < 0.001) and of proteic intake since the first day (30%
versus 45% of proposed proteic intake administered, p < 0.001) after
protocol implementation. Importantly, at day 5 of ICU stay the average
protein intake was 80% after protocol and 48% before protocol (p <
0.001). There were no differences between groups on the average
length of stay, survival, incidence of pneumonia or days of mechanical
ventilation. We also did not observe increased frequency of adverse
events like increased gastric aspirates, urea or diarrhea.
Discussion: This pilot study shows the feasibility and efficacy of a
simple nutritional protocol, which resulted in improvement of
nutritional support without increasing expectable adverse effects.
Similar simple design protocols might be widely applied, leading to an
increase in nutritional support to ICU patients and hopefully to
improved mortality and decreased number of ICU related complications
like motor disability.
Reference
1. Ventura AM, et al: Enteral Nutrition Protocols for Critically Ill Patients: Are
They Necessary? Nutr Clin Pract 2014.
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Introduction: Loss of skeletal muscle is a typical and early finding in
critically ill patients, mostly related to forced immobility, systemic
inflammatory response, and protein depletion; it is clinically associated with
a functional impairment that may cause difficult weaning from mechanical
ventilation, increased length of ICU and hospital stay and long term
functional disability.
Objectives: We carried out a prospective observational study to evaluate
the morphological changes of the muscle mass in a group of enterally fed
trauma patients, comparing them with a control group of malnourished
patients (anorexia nervosa).
Methods: Fifteen ICU patients were studied on day 1 and on day 20
after trauma and compared with 15 anorexic patients with severe
malnutrition (BMI < 17) volunteering to participate to the study. Muscle
mass was evaluated by ultrasound scan, a recently validated method
with several advantages: it is accurate, non-invasive, inexpensive, easily
repeatable, easy to perform at bedside and apt to detect both
qualitative and quantitative changes of the muscle. In all patients, we
studied the rectus femuris (RF) and anterior tibialis (AT) muscles,
considering.
(a) the anterior-posterior diameter,.
(b) the lateral diameter,.
(c) the sectional area and.
(d) the muscle echogenicity according to Heckmatt’s score.
Results: Our trauma patients were 12 males and 3 females; age was 53
(range 43-61), length of ICU stay 35 days (23-50), days on mechanical
ventilation 22 (12-36), injury severity score 34 (27-50), BMI 27.5 (23.129.4). The anorexic patients were all female: age 21.5 (17-30), BMI 14.9
(13.2-16.65). From day 1 to day 20 after trauma, the muscle mass
decreased significantly, reaching the values observed in the anorexic
patients: the anterior-posterior diameter of both RF and AT decreased
significantly (p < 0.008 and p < 0.001, respectively); the area of RF
decreased by 26.1% (16.1 % - 36.3%, p < 0.001); the area of AT
decreased by 37.3% (24.5% - 50.2%, p < 0.001), reaching a value not
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dissimilar from anorexic patients (p = 0.18). On day 1 after trauma,
muscle echogenicity of both RF and TA was higher than in anorexic
patients (p < 0.001), suggesting very early inflammatory changes. The
muscle echogenicity was higher on day 20 if compared to day 1, both
in RF (p < 0.005) and in AT (p < 0.004), suggesting further
abnormalities of muscle structure which cannot be explained by
malnutrition alone.
Conclusions: Evaluation of skeletal muscle changes in the critically ill
patients can be successfully performed by ultrasound, which yields both
quantitative and qualitative data. Our results confirm the progressive
depletion of muscle mass in the ICU trauma patient; also, our data
suggest that the inflammatory process - which is a major contributor of
muscle wasting - begins very early in the critical illness, in the first 24 hrs
after trauma, and progress further during the ICU stay.
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Introduction: Hypokalemia is a common electrolyte disturbance in the
ICU, which makes potassiumchloride (KCl) suppletion a frequent
necessity. Parenteral KCl suppletion is mostly used in critically ill
patients, but it is associated with safety risks, such as overcorrection
and line-infections. Enteral KCl suppletion could be a safe and effective
alternative in many instances. However, it is not known whether
bioavailability of enterally administered KCl is sufficient in critically ill
patients. Renal potassium excretion (RPE) was used as a measure of
absorbed KCl.
Objectives: To compare the RPE in patients receiving parenteral KCl with
patients receiving enteral KCl during regular potassium control in the ICU.
Methods: This study was a prospective, observational study from
February to March 2015, evaluating all patients with a minimal length of
ICU-stay of 3 days in a university teaching hospital. Potassium was
regulated by our validated computerized potassium regulation protocol,
GRIP-II 1 . KCl-rate was advised by GRIP-II and the administration route
(parenteral or enteral) was decided and recorded by an ICU nurse. KCl
was never given as bolus neither intravenously nor enterally.
Based on KCl administration route, patients were assigned to either the
enteral or parenteral group per day. If patients received both enteral
and parenteral KCl on the same day were excluded from analysis, as
were days when patients received renal replacement therapy. RPE was
determined in 24-hour urines and compared between the enteral and
parenteral group. The use of diuretics was recorded as well.
Results: A total of 101 ICU patients with altogether 678 ICU days were
included. In 49 (49%) patients only parenteral KCl was supplied and in 27
(27%) only enteral KCl was supplied. During 376 ICU days, potassium was
administered intravenously and for 302 ICU days enterally. Mean ± SD
plasma potassium was 4.1 ± 0.4 and 4.1 ± 0.4 mmol/L in these groups.
The use of diuretics per day was slightly higher in the enteral group (120
enteral, 112 parenteral; p = 0.007). We collected 534 (79%) RPE
measurements. RPE was 65 ± 33 for the parenteral group and 72 ± 35
mmol/d for the enteral group (p = 0.022). Upon multivariate analysis with
ICU day, diuretic use, plasma potassium, plasma creatinine and mode of
KCl administration as variables, mode of KCl administration was not
related with RPE.
Conclusions: Enteral KCl has a bioavailability similar to parenteral KCl in
ICU patients.
On the basis of these observations we plan a RCT to assess the effect of
the optimal mode of KCl administration in critically ill patients.
Reference
1. Hoekstra M, Vogelzang M, Drost JT, 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, 10(5).
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Introduction: We created early goal-directed enteral nutrition protocol in
2010. The purpose of this study is to evaluate the relation between
nutrition management methods and the outcome in emergency and
medical ICU.
Methods: We investigated retrospectively the patients hospitalized for 48
hours or more, in the ICU of in Nagoya University hospital in Japan, from
May 2011 to March 2014. According to the first nutrition method, the
patients were classified into the following three groups: peroral intake
group (PO), enteral nutrition group, and parenteral nutrition group (PN).
Enteral nutrition group was classified into the following four groups,
according to the time to initiate enteral feeding: within 6 hours (EN6), 6
hours or more, and less than 24 hours (EN6-24), 24 hours or more, and
less than 48 hours (EN24-48), and 48 hours or more (EN48). We evaluated
APACHEII score and mortality in ICU of each group.
Results: There were 506 cases in the criteria of this study. Enteral
nutrition according to EGDN NAGOYA were 260 cases (51.4%) were
classified into enteral group: EN6 38 (14.6%), EN6-24 113 (43.5%), EN24-48
79 (30.4%) and EN48 30 (11.5%). The mean of the APACHE II score was
28.6, 29.8, 29.5 and 29.4, and the ICU mortality was 2.6%, 8.8%, 5.1%,
13.3%, respectively. On the other side, in PN, the APACHE II score was
28.1 and its ICU mortality was 15.6%. EN according to EGDN showed the
significantly better outcome than PN in spite of the similar ill severity.
Conclusions: This study showed that beginning enteral nutrition early
could lead to good prognosis of critically ill patients.
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Introduction: Vitamin D is an immune modulator hormone which has
major effects on nearly all cells of the immune system. The deficiency of
vitamin D has been found to be associated with many diseases. Chronic
Obstructive Pulmonary Disease (COPD) is a chronic inflammatory pulmonary
disease asociated with significant mortality and morbidity. Immune system
disorders may aggravate the COPD due to the increased morbidity.
Objectives: In this study we aimed to investigate the effect of serum
vitamin d levels on COPD patients’duration of stay in intensive care unit (ICU).
Methods: This retrospective study was performed in ICU of Adana
Numune Training and Research Hospital. A total of 44 patients with
COPD were included. Patients had diagnosed with COPD according to the
GOLD 2011 report. The study and control groups included 23 and 21
patients with vitamin D deficiency or optimal vitamin D status,
respectively. Serum 25(OH)D concentrations were used for vitamin D
levels. Patients with different diseases in addition to the COPD were
excluded. FEV1/FVC, FEV, serum creatinine levels and duration of stays in
ICU were recorded and compared. MedCalc 15.2.2 (MedCalc Belgium)
statistical software was used for statistical analysis.Chi-square is used to
test the statistical significance of differences in frequencies. T test or
Mann Whitney U tests were used for comparison of quantitative
measurements between the two groups.
Results: The groups were matched in terms of age and sex (p = 0.65,
0.931, respectively). FEV1/FVC, FEV1 and serum creatinine levels were
comparable in both groups (p = 0.255, 0.393, 0.372, respectively). The
levels of serum vitamin D were 14.7 ± 4.0 and 39.7 ± 11.1 in the study
and control groups, respectively (p < 0.001). Duration of stay in ICU was
longer in COPD patients with low serum vitamin D levels (9.1 ± 3.2 vs.
6.7 ± 4.1, p = 0.033).
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Conclusions: Vitamin D deficiency may aggravate COPD and lead to stay
longer in ICU. Patients with COPD should be investigated for vitamin D
deficiency. As an immune modulator vitamin D can protect COPD patients
against co-morbidities such as infections. Therefore, supplementation of
vitamin D can relieve the severity of disease and shorten the length of
ICU stay.
Grant Acknowledgment: The authors have no conflicts of interest.
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Introduction: ESPEN Guidelines(2009) about parenteral nutrition in
critically ill patients recommended protein content of 1,3-1,5 gr/kgr/d
(0,208-0,24 gr N) and energy inputs of 20-25 kcal/kgr/d (80-95 kcal non
protein /gN). Recent trials detected underline protein content in the most
of critical patients and in special cases of CRRT.
Objectives: Protein content between 2010-2013 to verify trend to higher
protein content and diminished non protein calories. In 2013 we
compared the differences between protein content of critical ill patients
and hospitalized patients and patients with CRRT.
Methods: We used a Data Base ( NUTRIDATA), registered in the pharmacy
of our hospital (550 beds) by case and day. During 2010-2013 protein
content and parenteral nutrition bags, gr, grN/kgr and Kcal non protein are
registered. In the subgroup of CRRT we registered patients with parenteral
nutrition, statistically significance about differences in protein content, we
used test of student.
Results:
Conclusions: Increased in protein content between 2010-2013 and
diminished calories non proteics /grN. In our hospital we followed the
ESPEN Guidelines with important differences in the groups of study and
with statistically significant difference.

A186
Glycemic variability as a risk factor of intensive care unit-acquired
weakness
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Berlin, Germany
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Introduction: Intensive care unit-acquired weakness (ICUAW) is a serious
complication associated with loss of muscle mass and strength, metabolic
disorders, organ failure, failure to wean, and increased mortality. ICUAW is

Table 1(abstract A185) Number of cases, number of bags,
protein content in bags, grN, grN/kgr and Kcal no prot/grN
Year

2010

2013

N cases

411

365

N bags

5731

5882

Days/patients

14,2

16,6

GrN

14+_3,28

15,05+_4,23

% grN over 18

12,8

19,6

% grN/kgr over 0,26

15,9

21,3

Kcal no prot/grN

111,62+_22,23

101,82+_25,41

% Kcal no prot/grN

36,8

56,4
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Table 2(abstract A185) Protein content parenteral nutrition in critically ill patients vs hospitalized patients. Influence
of CRRT
2013

Hospitalized

ICU

Number of cases

251

168

CRRT
53

Number of bags

2973

2178

1015

%GrN between 18-22 Over22

13,56+_3,13 4,4 0,8

15,87+_4,19 20,4 7,4

17,60+_4,28 33,8 13,5

Kcalnoprot/grN %Between 80-95 Over95

112,2+_20 14,5 82,6

97,3+_22,6 44,5 40,6

89,68+_18,4 44,7 27,8

GrN/Kgr % over 0,26

0,204+_0,052 15,6

0,205+_0,056 20,4

0,211+_0,056 22,8

diagnosed via MRC scores, and electrophysiological examinations (EP) can
detect muscle excitability disorders associated with ICUAW (1). While
uncontrolled hyperglycemia and/or insulin resistance has been linked to
ICUAW (2), glucose variability, promoted by Krinsley et al as a crucial
parameter independently linked to ICU mortality (3), has thus far been
neglected in ICUAW studies. There is a lack of standardization in the
assessment of glucose variability, and not all methods associate with
mortality.
Objective: The aim was to assess the relationship between blood glucose
variability and the incidence of ICUAW. Such a relationship could identify
variability as an early ICUAW risk factor. As this was the first attempt to
find such correlation, differing metrics were examined.
Methods: This study examined data from 3 previous studies, including 101
ICU patients from Charité Medical University in Berlin, with a Sequential
Organ Failure (SOFA) score ≥ 9 within the first 5 days of admission,
mechanical ventilation, available consent, and specific ICUAW diagnostics via
MRC and/or EP. Exclusion criteria included diabetes mellitus, BMI > 35, and
preexisting neuromuscular disorders. We analyzed 4 daily glucose readings
via blood gas analyzer at regular intervals, and computed common
variability measurements suitable to our data. (Ethics Vote EA1/017/11).
Results: For each patient, we calculated the standard deviation (SD),
mean absolute glucose (MAG), mean amplitude of glycemic excursions
(MAGE), and lability index (LI). These values were analyzed against MRC
scores and EP diagnoses. Measurements were analyzed for the first 7
days, as well as until the time of the first MRC score, when the patient
was deemed sufficiently awake for the first time. No significant
correlation and/ or group differences could be found (Figure 1 and 2).
Conclusions: None of the metrics tested identified a correlation between
glycemic variability and ICUAW. Further studies using continuous
measurement systems would allow additional metrics to be tested.
Grant Acknowledgement: Deutsche Forschungsgemeinschaft (DFG),
Grant KFO192 WE4386/1-2.
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Figure1(abstract A186) p-values comparing glucose variability of
ICUAW and non-ICUAW patients, grouped by diagnostic method
and evaluation perod. Electrophysiological results indicate
nonexcitable muscle membrane, but not necessarily ICUAW.
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Introduction: Hyperglycemia in critically ill patients has not shown predict
poor outcomes in those with preexisting Diabetes Mellitus (DM). Otherwise
hyperglycemia in patients without DM has shown poor outcomes and
generally this association reflects the severity of the disease. In addition
the high level of glycemia can produce deleterious effects and is
associated inversely to the survival. Also, It has been shown that insulin
has anti-inflammatory effects, and hyperinsulinism can predicts survival in
experimental critically ill models. Nevertheless is not known if prediabetic
patients (A subgroup of non-diabetic patients that often presents insulin
resistance and hyperinsulinism) have an increased risk of stress induced
hyperglycemia.
Objectives: The goal of this study is to determine if prediabetes is a risk
factor for stress induced hyperglycemia in critically ill adult.
Methods: A descriptive, observational, transversal study was conducted
to obtain the risk of prediabetic patient to present stress induced
hyperglycemia. Patients without history of prediabetes were recruited in a
period of one month and obtained the glycosylated hemoglobin and
classified as diabetic and non-diabetic. Those with DM (glycosylated
hemoglobin >6.5%) were excluded, and those without DM were classified
as prediabetic or not, including patient with prediabetes in the range of
glycosylated hemoglobin from 5.7 to 6.4%. We considered stress induced
hyperglycemia a central glucose more than 140 mg/dl at admission. We
did the screening of 15 patients; 2 of them (13.3%) were excluded
because a glycosylated hemoglobin more than 6.5%, the other 13 patient
(86.7%) were included in the study. With this information we obtained
relative risk (RR), fraction and risk attributable to exposure and its
significance.
Results: We obtain 6 patients (40%) from our total screening in the range
of prediabetes. From those with prediabetes 5 of the 6 patients (83.3%)
developed stress induced hyperglycemia, and those without prediabetes
only 1 of 7 (14.2%). We obtain a relative risk (RR) of 5.86, IC95%
(1.09,36.89) p < 0.05, fraction and risk attributable to exposure were
82.9% and 69% respectively. Figure 1.
Conclusions: In critically ill non diabetic adult, prediabetes increases 5.86
times the risk of stress induced hyperglycemia. More studies are needed
to determine if hyperglycemia in this group of patient affects ICU stay,
morbidity and mortality.
Grant Acknowledgment: This study did not receive any grant from any
funding agency.
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Figure 2(abstract A186) Patient results for standard deviation, grouped by MRC score (mean <4 = ICUAW) and electrophysiological results
(Compound Muscle Action Potential after direct muscle stimulation (dmCMAP < 3mV)) as predictor for ICUAW.

A188
What proportion of calories given to critically ill patients come from
propofol?
AKA Abi Musa Asa’ari*, ST Passey, M Mendis, B Carr
University Hospitals of North Midlands Trust, Critical Care Unit, Stoke-onTrent, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A188
Introduction: Establishing nutrition support is a priority in the
management of the acutely unwell patient. Administration of proprofol by
infusion is commonly used for sedation. This can significantly contribute to
the total calorific input due to the lipid content. We investigated the total
calorific input received in a cohort of patients in the first 7 days of
nutrition support during their critical care stay.
Objectives: We examined the current practice of our intensive care unit
(ICU) looking at the total calorific input including the proportion of
calories contributed from profolol infusions.
Methods: We collected retrospective data from 50 consecutive ICU
patients from July to November 2014. We included patients that received
≥7 days of enteral/parenteral feeding. Data collected included; patient
demographics, type and amount of feed given and total propofol

Figure 1(abstract A187) Demographic chart.

administered in the same period. We then calculated the proportion of
calories from propofol (1.0kcals/ml) given to the 50 patients.
Results: In the 50 patients established on feed,10% of the 7 day total
calorific input came from propofol.
One patient (patient 2) received the highest calories from profolol at 4169
kcals.
Patient 16 had the highest proportion of calories from propofol at 33%.
Conclusions: Use of propofol for sedation makes a significant contribution
towards a patient’s energy requirements. Although in situations such as
traumatic brain injury (patient 2) deeper sedation may be required, care is
still required over both prescription of propofol, and nutrition support to
take account of the additional calories provided as Intralipid with the
propofol.

A189
Changes in blood glucose concentrations over time when
administering intravenous insulin in post cardiac surgery in adult
intensive care patients
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Figure 1(abstract A188) Percentage of calories from feed and
propofol.One patient (patient 2) received the highest calories from
profolol at 4169 kcals.
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Figure 2(abstract A188) Calories from feed/propofol in individual patients.Patient 16 had the highest proportion of calories from propofol at 33%.

Figure 3(abstract A188) Calories from feed/propofol in percentages.

Figure 1(abstract A189) Blood glucose trends after insulin infusion change.
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Figure 2(abstract A189) BG trends after insulin infusion change:2u/hr decr.

Figure 3(abstract A189) BG treans after insulin infusion change:2u/hr incr.
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Sydney, Australia; 5The University of Sydney, Sydney, Australia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A189

Introduction: Patients in intensive care units (ICUs) are treated with
intravenous (IV) insulin by infusions with the goal of maintaining blood
glucose (BG) within a narrow target range. However, as BG is measured
intermittently and how the time course of BG concentration changes
after altering the insulin infusion rate is unknown. We used an intraarterial Continuous Glucose Monitoring (CGM) system to study the time
course of BG concentrations after changes in IV insulin infusion rates.
Methods: This prospective, observational cohort study was conducted
during Feb-April 2013 as part of a CGM product development study.
Following local human research ethics approval we studied adult patients
admitted to our ICU immediately after elective, cardiac surgery who
received an IV insulin infusion as clinically indicated. Prior written consent
was obtained from all participants prior to surgery. All BG concentrations
were measured for up to 48hrs using a CGM system via the radial artery
catheter. The CGM system recorded BG values every 10 seconds. Insulin
(Actrapid) was infused at a concentration of I unit/5mls via a volumetric
pump. We analysed BG values measured by the CGM system following a
step-wise change in the insulin infusion rate for a maximum of 2 hours.
Infusion rate changes analysed were (1 u/hr increase, 1 u/hr decrease, 2 u/hr
increase,and 2 u/hr decrease).We excluded artefactual measurements that
occurred due to blood draws or flushing though the arterial line. Linear
interpolation was used to estimate excluded data.
Results: 7 participants were treated with an IV insulin infusion during the
recruitment period. Over the 2 hour time period the BG level of patients
were variable. There were 5 episodes where the insulin infusion was
decreased by 1 u/hr, BG remained relatively stable until 90 mins after
which time there was a marked variability. In the group where insulin
was increased by 2 u/hr there were 3 episodes where BG remained
relatively stable, after 20 mins after which time obvious variability
occurred. The group where insulin was decreased by 2 u/hr there were

3 episodes where there was no consistent pattern and variability in BG
occurred within the first 30-40 mins (Figure 1).
Conclusions: In patients studied immediately following cardiac surgery
blood glucose concentrations following changes in an insulin infusion
rate are highly variable. These data suggest that factors other than the
insulin infusion rate determine BG concentration in this setting and that
frequent checks of BG concentrations or CGM are needed to safely
manage BG.

A190
Validation of a point-of-care instrument for bedside glutamine
screening in the intensive care unit
L Pettersson1*, S Ryden1, I Tjäder1, O Rooyackers2, J Wernerman2
1
Karolinska University Hospital, Huddinge, Sweden; 2Karolinska Institutet,
CLINTEC, Huddinge, Sweden
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A190
Introduction: Glutamine supplementation for critically ill patients has
become controversial after trials showing a negative effect on clinical
outcome. However, in addition to patients with very low glutamine levels
there are patients with very high levels and most likely supplementation
needs to be individualised to the patients with low levels. Unfortunately
no clinically acceptable bedside analysis for glutamine is available.
Objectives: In this study, a point-of-care instrument developed for
measuring glutamine levels in cell cultures was validated for bedside use in
the ICU setting and compared with a standard HPLC technique to measure
plasma glutamine. The aim was to make evaluations for absolute
measurements and for clinical screening purposes.
Methods: Blood samples were obtained during ICU stay from one hundred
adult ICU patients 3-5 days apart as long as patients were treated in the ICU.
Patients younger than 18 years, not given consent or re-admitted to the ICU
were excluded. Each sample was divided into 3 aliquots; for analyses of
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plasma and whole blood glutamine by the point-of-care (POC) instrument
(Bioprofile Basic, Nova Biomedical, Waltham, MA, USA) and for analysis of
plasma glutamine concentration by the gold standard HPLC technique. The
analyses were compared with regression analyses and Bland-Altman plots.
Results: The initial sample of all subject (n = 100) showed a good
correlation between plasma and whole blood analyses on the POC when
corrected for hematocrit (r = 0.99, p < 0.001). Comparison of plasma
glutamine measured on the POC and HPLC gave a good correlation (r =
0.98, p < 0.001) but Bland-Altman analyses revealed a line of identity of
-222 μmol /L and lines of agreement (2xSD) of 55 and -499 μmol /L.
However, after pragmatic adjustments for the constant bias (222 μmol /L)
and hematocrit (0.30), POC analyses of whole blood compared with HPLC
plasma analyses (all samples; n = 316) showed a line of identity of
-34 μmol /L and limits of agreement between 288 and -355 μmol /L.
Conclusions: When compared to the HPLC gold standard, in particular the
bias of -222 μmol /L, indicates that the point-of-care instrument is not
suitable for absolute plasma glutamine concentration measurements. For
screening purposes to identify patients with hypoglutaminemia and
hyperglutaminemia the instrument may be useful when adjusted for this
constant bias. Identification of subjects with hypoglutaminemia for
supplementation was safe. The point-of-care instrument may also serve to
screen for scientific studies.
Grant Acknowledgment: Stockholm County Council.
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Initiation of enteral and parenteral feeding and why we interrupt them
in the critical care setting
AKA Abi Musa Asa’ari*, ST Passey, B Carr
University Hospitals of North Midlands Trust, Critical Care Unit, Stoke-onTrent, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A191
Introduction: Initiation and appropriate delivery of nutrition support is
fundamental in the care of critically ill patients. To optimise delivery of the
prescribed energy and protein there is the added challenge of minimising the
frequency and duration of interruptions in order to meet nutritional needs.
Objectives: We explored the current practice of our CCU looking
specifically at time to initiation of feed; and interruptions to feed once
started.
Methods: We collected retrospective data from 50 consecutive CCU
patients receiving ≥7 days of enteral/parenteral feed from July to
November 2014. Data included; time from CCU admission to initiation of
feed and interruptions over the first 7 days including type, duration and
frequency. We compared our practice with guidelines that suggest feed
should be started within 48 hours. [1,,3].
Results: 66% of our patients were started on a regime within 48 hours of
their CCU admission. 34% started their feed after >48 hours.
We found 8 types of interruption, with 4 being more frequent. The most
common was related to nasogastric (NG) medications. The second was

Figure 1(abstract A191)

Figure 3(abstract A191)

due to poor absorption, indicated by high aspirates and vomiting.
Imaging and procedures came after. We calculated the mean duration for
each interruption type. This showed high vasopressor requirement caused
the longest interruption, however this pertains to only 2 patients.
Absorption issues were the next longest duration of interruption with a
mean time of 9.65 hours. We found a large amount of interruptions not
documented.
Days 1 and 2 of feeding were the least interrupted. Day 5 was the mode
and 12% of patients managed 7 uninterrupted days of enteral/parenteral
feed.
Conclusions: 66% patients started feed within the first 48 hours.
6 patients waited >72 hours, to a maximum of 131 hours. This is an area
we need to improve on. NG drug administration was the most common
cause for interruption; this was resolved by increasing the rate to achieve
the same total in fewer hours. More interventions are needed to resolve
issues regarding poor absorption of feeds and interruptions due to
delayed procedures. 19.7% of interruptions had no documented cause; this
is an area for improvement for nursing/medical staff. Only 12% managed
7 days of non-interrupted feed half of them were on parenteral nutrition.
Day 5 was the most interrupted day due to it being the day most likely for
patients to be extubated or tracheotomised.
References
1. Singer , et al: ’ESPEN guidelines on parenteral nutrition: Intensive care’,
Clinical Nutrition. 2009, 28:387-400.
2. Dellinger , et al: ’Surviving sepsis campaign: International guidelines for
management of severe sepsis and septic shock: 2012’ Critical Care
Medicine. 2012, 41:480-637.
3. McClave , et al: ’Guidelines for the Provision and Assessment of
Nutritional Support Therapy in the Adult Critically Ill Patient:ASPEN’,
Journal of Parenteral and Enteral Nutrition. 2009, 33:277-316.
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Introduction: Real-time continuous glucose monitoring system (RTCGMS)
measures the interstitial glucose continuously,it displays the trend of
glucose all day and it can detect the hypeglycemia and hypoglycemia fastly,
reducing the glucose variability.Many studies have evaluated the accuracy of
RTCGMS in the critically ill patients,but they have different opinions.
Objective: To assess the accuracy of RTCGMS in critically ill patients and
its correlated factors.
Methods: From July 2014 to January 2015,22 patients were enrolled.All the
subjects underwent RTCGMS(San MediTech) for five days. Capilllary glucose
values through self-monitoring of blood glucose(SMBG)were input twice a
day for adjustment. Meanwhile, arterial cannula was placed for arterial blood
sampling. The value of RTCGMS,SGMB and arterial blood glucose(ABG) at
the same time were recorded every 4 hours. Whether use vasoactive agents,
glucocorticoids, continuous renal replacement therapy(CRRT),enteral
nutrition(EN), parenteral nutrition(PN) or not were also recorded at the same
point. The correlation of RTCGMS and SMBG, RTCGMS and ABG were
analyzed by correlation analysis. The consistency was analyzed by Clarke
error grid. Relative absolute difference(RAD) was used to assess the accuracy
of RTCGMS, its correlated factors were also analyzed.
Results: A total of 504 pairs of RTCGMS and SMBG[11.0(9.0-13.1)mmol/L
vs.(11.3 ± 3.2)mmol/L, P < 0.05)],RTCGMS and ABG[11.0(9.0-13.1)mmol/L
vs.(11.11 ± 3.32)mmol/L, P < 0.05] were collected.
① Spearman correlation analysis denoted that RTCGMS was both
positively correlated with SMBG value (r = 0.820, P < 0.001) and ABG
value ( r = 0.792, P < 0.001).
② Clarke error grid showed that 98.4% of paired RTCGMS-SMBG value
located in Zone A and B;98.2% of paired RTCGMS-ABG located in Zone A
and B.
③ The ovrerall RAD of RTCGMS-SMBG was 9.8%(4.2%-17.9%), the ovrerall
median RAD of RTCGMS-ABG was 12.0%(6.1%-21.2%).
④ The median RAD of RTCGMS-SMBG: in patients use vasoactive agents or
not were 9.4% vs.10.3% (P > 0.05);in patients use glucocorticoids or not
were 10.9%vs.9.7% (P > 0.05);in patients underwent CRRT or not were
10.0% vs.9.7% (P > 0.05);in patients used EN or not were 9.4% vs.10.3% (P
> 0.05);in patients used PN or not were 10.0% vs.9.7% (P > 0.05); The
median RAD of RTCGMS-ABG: in patines use vasoactive agents or not
were 11.7% vs.12.6% (P > 0.05);in patients use glucocorticoids or not
were 13.1%vs.11.8% (P > 0.05);in patients underwent CRRT or not were
13.2% vs.11.3% (P > 0.05);in patients used EN or not were 11.7% vs.12.6%
(P > 0.05);in patients used PN or not were 13.2% vs.11.3% (P > 0.05).
Conclusions: ① The results of RTCGMS in critically ill patients are
accurate,and have good correlation with SMBG and ABG.
② Conventional operations or therapies in ICU may not influenced the
accuracy of RTCGMS.
Grant Acknowledgment: Supported by grants from San MediTech
Medical science and Technology Co., Ltd.
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CARDIAC ARREST: PROGNOSIS AND
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Background: Out-of-Hospital Cardiac Arrest (OHCA) remains a major
public health concern, with low survival. Percutaneous Coronary
Intervention (PCI) may improve survival in OHCA of ischemic cause.
Selection of patients suitable for early coronary angiography and PCI
remains challenging, and differences across gender remains unknown.
Objectives: To assess the relationship between gender and coronary
reperfusion after OHCA, and the relationship between PCI and outcome
according to gender.
Methods: All patients admitted in our center after OHCA were
prospectively included in an electronic registry database, from 2000 to
2013. Characteristics were collected according to the Utstein style. We
assessed the association between gender and coronary reperfusion (using
multivariate logistic regression and propensity-score analysis), and
between PCI and outcome (according to gender).
Results: 1817 patients were included (520 women, 29%). Women were
older than men (62.8 vs 59.1 years, P < 0.0001), with less cardiomyopathy.
They had less frequently bystander cardiopulmonary resuscitation (84% vs
88%, P < 0.05) and less shockable rhythm (42% vs 61%, P < 0.001). After
multivariate logistic regression, male sex was associated with the decision
to perform coronary angiography (OR 1.73, 95%CI 1.28-2.34, P < 0.001) and
results were consistent even after propensity-score matching (P = 0.02).
Among 1157 patients who underwent coronary angiography, rate of PCI
did not differ between men and women (OR 1.30, 95%CI 0.90 - 1.88, P =
0.17). Results after matching (211 men, 211 women) were consistent (P =
0.13). PCI was associated with favorable outcome by multivariate logistic
regression (OR = 1.45, 95%IC = 1.07 - 1.96, P = 0.02) with no interaction
between gender and PCI (P for interaction = 0.40). Association between
PCI and outcome was consistent across genders.
Conclusions: After OHCA, women are less likely to undergo coronary
angiography. However rates of PCI after coronary angiography do not
differ across gender, and the association between PCI and favorable
outcome is similar across gender.
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Introduction: Chloride may alter renal function by inducing
vasoconstriction of renal afferent arterioles, thereby inducing cortical
hypoperfusion. Increased chloride delivery to the distal tube may also
induce tubular dysfunction. The effects of chloride balance on renal function
after cardiac arrest (CA) remain unknown.
Objectives: To investigate whether chloride serum and urinary levels as
well as intravenous chloride load, balance and the anion urinary gap
(AG U ) in the first day after CA are associated with the development
of AKI.
Methods: Retrospective analysis of an institutional database including all
adult comatose patients admitted to the Intensive Care Unit (ICU) after
CA (2007-2014). Inclusion criteria were age ≥18; non-traumatic arrest;
complete data available on serum and urinary samples for at least 3 days;
survival ≥ 72 hours after admission. Patients with previous AKI, with
anuria on ICU admission or on chronic hemodialysis were excluded.
Demographics, CA-related findings and outcome information were
included in the database. We collected chloride levels on blood (BCl) and
urinary (UCl) analyses on ICU admission; chloride load (CL) was calculated
by considering the amount of chloride present in the IV fluids
administered within the first 24 hours to the patient, while chloride
balance (CB) was calculated as: CL - CO, where CO is chloride output (UCl
* daily urine output). Creatinine clearance (CrCl) was calculated on 24-hr
urinary collection. AKI was defined according to standard AKIN criteria.
Results: Of the 404 eligible patients, 102 met the inclusion criteria.
Median age was 58 [49-74] years and 75 (70%) were male. ICU mortality
was 29% (n = 30). Forty-three patients (42%) developed AKI, after a
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median of 2 [2-4] days since admission (13 needed continuous renal
replacement therapy). Patients with AKI had similar serum creatinine on
admission and 24-hr fluid balance than others; however, 24-hr urine
output (1111 [448-1870] vs. 2130 [1125-2775] mL, p = 0.004) and CrCl
(21 [11-44] vs. 104 [71-143] mL/min; p < 0.001) were lower in patients
with than without AKI. Although the initial BCl (102 [100-104] vs.
104 [101-107] mEq/L) and CL (341 [160-504] vs. 315 [201-436]) were
similar between groups, patients with AKI had a lower UCl (66 [33-95] vs.
106 [61-138] mEq/L; p = 0.001) and CO (62 [11-125] vs. 177 [96-244] mEq;
p < 0.001) than patients without AKI. This resulted in a higher CB (221
[68-462] vs. 125 [6-296] mEq; p = 0.02) and a trend towards higher (AGU)
(45 [32-66] vs. 37 [24-54]; p = 0.16) in AKI patients when compared to
others.
Conclusions: After CA, AKI occurred in 40% of patients and was
associated with a significant alteration in renal chloride elimination,
already during the first day. The pathological role of chloride and the
impact of such findings on the management of fluid therapy in this
setting remain to be further evaluated.
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Introduction: Few studies are available on the outcome and prognosis
factors of IHCA treated with cardiopulmonary resuscitation (CPR) in
mechanically ventilated (MV) patients. MV is associated with increased
mortality of IHCA in ICU patients [1] and in patients under anesthesia [2].
The only epidemiologic report show a decreased survival rate in MV
patients without solving the bias related to illness severity or to
indication for MV [3]. Authors of these reports did not comment on risk
factors for mortality in MV patients.
Objectives: The purpose of this study is to evaluate the outcome and
risk factors for mortality in IHCA among MV patients.
Methods: IHCA are defined by presence of chest compression and/or
external electrical shock (EES). All IHCA witnessed by an anesthesiologist in
the OR or ICU are analyzed. All IHCA are recorded on a database including
: demographic data, medical history, location of IHCA, event time sequence
of CPR, initial cardiac rhythm (VF, VT, PEA, Asystole), first treatment
attempt, number of EES, type of IV treatment, immediate survival rate (ISR).
For Survivors : SAPS II score, duration of ICU stay, treatments and hospital
survival rate (HSR) are recorded. Two groups defined by presence (group
V) or absence (Group NV) of MV prior to IHCA were compared.
Results: From 01/01/2009 to 12/01/2014, 357 IHCA were recorded (5.2
IHCA/1000 stays) and 161 were analyzed (107 men ; mean age 69+/-12).
Group V patients (n = 81; 50.3%) had significantly higher rate of
epinephrine use (96.3% vs 57.5%), longer time to ROSC (7.81+/-6 vs
4.39+/-5.2 min), longer LOS in ICU (9.54+/-14 vs 5.28+/-6.33 days), lower
ISR (59.26% vs 76.25%) and lower HSR (33.3% vs 63.75%) compared to
NV patients (fig. 1) (p < 0.05). There was no differences between groups
for age, sex ratio, comorbidity, circumstances, time to intervention
(1.02+/-0.2 vs 1.08+/-0.3 min, NS), initial cardiac hythm.
Conclusions: This is the first European study on this topic. This is also
the first study controling patients for time to intervention and for MV
indication (OR and ICU). Our results confirm a significant decrease in
immediate and hospital survival rate among patients under MV at the
time of the IHCA. These decrease cannot be relied to differences in
illness severity or in initial care nor to initial cardiac rythm. Longer time
to ROSC and higher rate of epinephrine use in MV patients strongly
suggest that these patients may be resistant to vasopressors. These
results also suggest that experimental datas [4] showing an adverse
effect of MV on coronary and cerebral perfusion in a VF model may be
clinically relevant. Cardiac arrest treated with CPR is one more situation
in which cardiopulmonary interaction may affect outcome. A specific
management of MV during IHCA treatment must be discussed.
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Introduction: A significant decrease in circulating lymphocytes can occur
after septic shock and severe trauma and is associated with a poor
outcome. After cardiac arrest (CA), the return of spontaneous circulation
is associated with a significant inflammatory response that can also
mimic the same alterations, but lymphocyte count has not been studied
in this setting.
Objectives: To investigate whether circulating lymphocyte count is
associated with patients’ outcome after CA.
Methods: Retrospective analysis of an institutional database including all
adult comatose patients admitted to the Intensive Care Unit (ICU) after
CA from January 2007 to December 2014. Inclusion criteria were as
follows: age ≥18, non-traumatic arrest and survival ≥ 24 hours after
admission. Demographics, CA-related findings and outcome information
were included in the database. We collected data on daily routine blood
analyses and, in particular, total white blood cells (WBC) count,
neutrophils and lymphocytes. Lymphopenia was defined as a lymphocyte
count < 1000/mm 3 . We recorded ICU mortality and long-term
neurological outcome; a CPC score of 3-5 at 3-months was used to define
poor neurological outcome (PNO).
Results: Of the 404 eligible patients, 27 were excluded because of lack of
blood analyses and 377 were eventually included. Median age was 62 [5275] years and 263 (70%) were male. Median time to ROSC was 15 [8-25]
minutes and 232 (62%) had a non-shockable initial rhythm. ICU mortality
was 58% (n = 217) and 3-month PNO was observed in 246 (65%) patients.
Median WBC count on the day of admission was 12200 [9000-16700]/mm3,
including a lymphocyte count of 1208 [700-2350]/mm3. Of these, 199 (53
%) had lymphopenia, which was moderate in 151 and severe ( < 500/mm3)
in 48. Thirty-nine (25%) patients had recovered a normal lymphocytes
count within the first 2 days in the ICU. Lymphocyte count was lower in
patients under immunosuppressive therapy (n = 77) than in the others
(p = 0.004), and in patients with in-hospital CA (n = 164) when compared
to out-of-hospital CA (p < 0.001), as well as in patients with non-shockable
rhythms when compared to shockable ones (p < 0.001). Moreover, patients
developing an infection (n = 215) had also lower lymphocytes on
admission than the others (p = 0.01). Finally, ICU non-survivors had lower
lymphocytes than survivors (1100 [613-2317] vs. 1316 [891-2395]/mm3;
p = 0.05) as well as patients with PNO when compared to those with
favourable outcome (1100 [600-2013] vs. 1350 [919-2614]/mm 3 ;
p = 0.003).
Conclusions: After CA, lymphocyte count is lower in patients with nonshockable rhythms, in-hospital CA and previous immunosuppressive
therapy than in the others. A lower lymphocytes count was also found in
non-survivors and in patients with poor neurological outcome.
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Introduction: Hospitals situated in the Piedmont Region (Italy) have
systematically collected data on in-hospital cardiac arrest (IHCA) since
2012. This activity has been established as part of the Regional Guidelines
for the continuous quality improvement of the in-hospital emergency.
Those guidelines and improvement strategies are coordinated by the
Scientific Committee of the Regional Board and transferred to the
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Monitoring Center (CdM) that takes care of the data quality control, and
the preparation of an annual report.
Objectives: The aim of this study is to describe the epidemiology, nature,
incidence and clinical outcomes of IHCA over twelve consecutive months
(January 1st to December 31st, 2013) in Piedmont Region (35 Hospitals, 618
consecutive patients). Our database analysis could be valuable for
comparison/benchmarking with national and international data/standards (1).
Methods: Systematic data collection was performed using the Italian
Cardiac Arrest Register (RIAC). This is an electronic online database
created by the Italian Resuscitation Council (IRC). Within the database, the
35 Piedmont hospitals form a cluster. The records were collected using
the Utstein standard. Ethics approval was obtained by the local ethics
review board and all patient´ information were collected anonymously
and analyzed by the CdM.
Results: The CdM reviewed over 12 months a total of 618 patients in 25
centers. The patients´ characteristics are shown in Table 1 and the
outcomes in Table 2. The incidence of IHCA was 1.7/1000 admissions/
year. The presenting rhythm was shockable in 23,1% and ROSC was
obtained in 228 cases (41,1%). The survivors at hospital discharge were
79 (14,2% of the CPR started), 73 of those (92,4%) with good neurological
outcomes (CPC 1-2). Follow-up at 6 months showed 60 patients (10,8%)
are still alive.
Conclusions: 35 hospitals collaborated in Piedmont collecting data
regarding IHCA. The incidence of IHCA is comparable with one of the
most recent international studies(1). Major limitation of this study is the
fact that we recorded only the events involving the MET. Therefore, we
cannot exclude other events occurred without involving the medical
emergency team. The percentage of shockable rhythms was slightly
lower than the average reported in the literature. We believe that
epidemiological data and outcome data recorded for IHCA in Piedmont
could be compared and benchmark with other centers at a national and
international level. Therefore, we are confident that this study will help
improving the treatment of cardiac arrest and the organization of the
emergency systems.
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Introduction: Generalized status myoclonus following out of hospital
cardiac arrest (OHCA) has been associated with poor prognosis1. Many
patients die and majority of those who survive remain in a vegetative
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state2. There is paucity of data on the clinical characteristics and outcome
of patients with status myoclonus treated with hypothermia from
resource-limited centres in South Asia.
Objectives: To study the clinical characteristics and outcome of patients
with status myoclonus following out of hospital cardiac arrest and treated
with hypothermia.
Methods: Retrospective chart review of patients surviving > 24 hours
following OHCA in an urban community hospital in South India, between
January 2006 and December 2012. All patients received therapeutic
hypothermia (32-34°C) for 24 hours. Data on the clinical characteristics of
patients developing status myoclonus (clinical myoclonic status
epilepticus) and their outcome (survival, morbidity and mortality) were
studied in detail. Based on the cerebral performance category (CPC) score
at hospital discharge, the neurological outcome of patients was classified
into favorable (CPC1, 2) and unfavorable (CPC 3,4).
Results: Out of the 124 patients surviving > 24 hours, 52 (42%)
developed status myoclonus. Baseline and general characteristics were
similar in patients with and without status myoclonus (Table 1). Majority
of patients with status myoclonus had absent brainstem reflexes
[(pupillary, corneal and cough) 92% vs. 62%, P < 0.001] and motor
response worse than flexion (100% vs. 71%, P < 0.001) on day 3 postcardiac arrest (Table 2). None of the patients with status myoclonus had
favorable neurological outcome (50 patients died and 2 patients were
discharged in vegetative state, CPC 4). Out of the 72 patients without
status myoclonus, 18 (25%) patients had favorable neurological outcome
(CPC1). Out of the 104 patients who died, 53 (51%) were following
withdrawal of life sustaining treatment (WLST) and majority (37/53) of
these patients had status myoclonus (74% vs. 30%, P < 0.001).
Conclusions: Status myoclonus following out of hospital cardiac arrest
was associated with unfavorable outcome. Majority of deaths in patients
who developed status myoclonus was secondary to WLST, which may
indicate self-fulfilling prophecy.
References
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Introduction: Patients surviving cardiac arrest account for 5.8% of all UK
ICU admissions 1 . Analysis of the Intensive Care National Audit and
Research Centre Case Mix Programme Database (ICNARC CMPD) found
that 42.9% of patients admitted after cardiac arrest survived to ICU

Table 1(abstract A198) General Characteristics
Characteristics

Status Myoclonus Present N= 52

Status Myoclonus Absent N= 72

Duration of cardiac arrest >20 minutes N (%)

50 (96.2)

60 (87.0)

P Value
0.113

Charlson comorbidity index Median (IQR)

3 (2-6)

5 (2-6)

0.328

APACHE II score Median (IQR)

34 (30-37.5)

35 (31-40)

0.420

Sex N (%) Male Female

33 (63.5) 19 (36.5)

44 (63.8) 25 (36.2)

0.972

Age Median Years (IQR)

60 (47.5-67.5)

63 (54-70)

0.250

Metabolic Acidemia at presentation N (%) PH <7.0

49 (94.2)

63 (91.3)

0.544

Etiology of cardiac arrest: Non-cardiac N (%)

36 (69.2)

37 (53.6)

0.082

Non-shockable rhythm N (%)

50 (96.2)

59 (85.5)

0.052
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Table 2(abstract A198) Neurology, Morbidity and Mortality
Neurological Characteristics

Status Myoclonus Present
N = 52

Status Myoclonus Absent
N = 72

P value

Absent brainstem reflexes on day 3, post-cardiac arrest N (%)

47 (90.4)

43 (62.3%)

< 0.001

Motor response worse than flexion, day 3 post-cardiac arrest N (%)

52 (100)

49 (71)

< 0.001

CPC 1 N (%)

0

18 (25%)

< 0.001

CPC 4 (N %)

2 (4)

Mortality N (%) 104 (84)

50 (96)

54 (75)

< 0.001

Death Due to underlying illness N (%) 51 (49)

13 (26)

38 (70.4)

< 0.001

Death following withdrawal of life sustaining treatment N (%) 53 (51)

37 (74)

16 (29.6)

< 0.001

discharge, and 28.6% survived to hospital discharge. Of these 79.9%
returned directly home1.
Objectives: To see if our outcomes 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 cardiac arrest in or out of hospital (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: 161 patients were admitted post cardiac arrest between January
2010 and December 2012. 6 patients were excluded due to incomplete
data. There were 60 IHCA, 65% male (mean age, 68 years) and 35%
female (mean age, 61 years) and 95 OHCA, 69% male (mean age, 66
years) and 31% female (mean age, 70 years). Comorbidities included
cardiovascular (36%), gastrointestinal (20%) and drug/alcohol abuse (17%).
The predominant rhythm was VF/VT (56%) in OHCA and Asystole/PEA
(65%) in IHCA. 98% of patients were mechanically ventilated and 79%
required haemodynamic optimisation with inotropic agents. Adequate
blood glucose control was achieved in 72% of patients. Primary PCI was
performed in 20% VF/VT OHCA. Cooling was achieved in 78% of VF/VT
OHCA compared to 24% of VF/VT IHCA.
58% of the cohort died during hospital admission, 86% during their ICU
stay. However 42% went on to survive to hospital discharge, 78% of
whom were discharged home (33% of all patients admitted). The best
outcome was seen in VF/VT IHCA and VF/VT OHCA; 62% and 50%
respectively survived to hospital discharge. In VF/VT IHCA 77% of hospital
survivors were discharged home compared to 81% in VF/VT OHCA.
Poorest outcome was observed in PEA/Asystole OHCA where 27%
survived to hospital discharge.
Conclusions: Comparing our population to the ICNARC CMPD data,
survival to hospital discharge (33% vs. 28.6%) and subsequent discharge
home (78% vs. 79.9%) were comparable. Adherence to the ICS bundle of
care was well achieved overall. The poorest component of the bundle
was provision of primary PCI for OHCA VF/VT.
References
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Introduction: Out-of-hospital cardiac arrest (OHCA) is a major public
health problem whose prognosis is uncertain. Therapeutic hypothermia
improved outcome of these patients but also changed the value of
several prognosis factors [1, 2]. Lactate is a controversial factor associated
to outcome after OHCA [3].
Objectives: Evaluation of lactate as prognosis factor after out-of-hospital
cardiac arrest treated by therapeutic hypothermia.
Methods: We performed a retrospective study including adult patients
admitted in 4 ICUs for OHCA and treated by therapeutic hypothermia. We
collected demographic data, circumstances of cardiac arrest and arterial
lactate levels in the first 48 hours after admission. Neurologic outcome was
evaluated by the CPC score: favorable outcome (scores 1-2) and
unfavorable outcome (scores 3-5). Data are expressed as median and IQR.
Comparisons were made by a Mann-Whitney or a chi-squared tests as
appropriate. Odds ratio associated to outcome were estimated by a logistic
regression. A p value < 0.05 was considered as statistically significant.
Results: Two-hundred and seventy-two patients were included in the
study: 89 favorable and 183 unfavorable outcome patients. Favorable
outcome patients were younger (60 [49-70] vs. 68 [58-76] years; p < 0.01),
exhibited shorter durations of no-flow (1 [0-5] vs. 5 [0-10] min; p < 0.01)
and low-flow (10 [5-15] vs. 20 [15-30] min; p < 0.01), and a higher
proportion of shockable rhythm (74% vs. 30%; p < 0.01). Lactate levels at
different times were lower in the favorable outcome patients (table 1).
In multivariate analysis, several factors were associated to unfavorable
outcome: admission lactate levels (OR 1.304 [1.146-1.483] p < 0.01), age
(OR 1.031 [1.01-4.55] p < 0.01), non-shockable rhythm (OR 1.993 [1.0393.825] p < 0.01). Outcome was different according to quartiles of lactate
(p < 0.01; figure).
Conclusions: Lactate levels seem associated to outcome after OHCA
treated by therapeutic hypothermia. However, the statistical performance
of this test alone is insufficient to establish a neurologic prognosis.

Table 1(abstract A200) Lactate levels according to outcome
All patients

Favorable outcome

Unfavorable outcome

Lactate H0

4.2 [2.2-8.1]

2.2 [1.5-3.6]

5.4 [3.3-9.4]

p values
< 0.01

Lactate H12

2.1 [1.3-3.4]

1.4 [1.0-2.2]

2.5 [1.6-4.7]

< 0.01

Lactate H24

1.5 [1.1-2.4]

1.3 [0.9-2.1]

1.8 [1.1-2.8]

0.01

Lactate H48

1.4 [1.1-2.1]

1.3 [1.0-1.8]

1.4 [1.1-2.5]

0.05
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Table 1(abstract A201) Indications for TH
OOHCA with shockable rhythm

46%

OOHCA with non-shockable rhythm

23%

In-hospital cardiac arrest with shockable rhythm

11%

In-hospital cardiac arrest with non-shockable rhythm

8%

Respiratory Arrest

8%

Attempted suicide by hanging

4%

Table 2(abstract A201) TH using intravascular cooling

Figure 1(abstract A200) Outcome according to quartiles of lactate

Prospective studies associating several parameters are needed to improve
prognostication.
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Intr: Out-of-Hospital Cardiac Arrest (OOHCA) is associated with a poor
prognosis. Targeted temperature management (TTM) within Intensive
Care (ICU) including therapeutic hypothermia (TH) aims to reduce
cerebral reperfusion injury and improve neurological outcomes.
Within Northern Ireland (NI), Craigavon Area Hospital (CAH) is the only
ICU to implement TH using an intravascular cooling device (Coolgard
3000©, Alsius UK®).
The benefit of TH has recently been disputed and many ICUs within NI
have since adopted TTM to 36°C in survivors of OOHCA [1].
In view of this we aimed to benchmark our use of TH to 32-34°C, using
intravascular cooling against best practice at the time of data collection.
Objectives: To assess:
· Demographics of patients receiving TH within CAH ICU.
· Implementation, maintenance and temperature control during TH
using intravascular cooling.
· Outcomes of patients receiving TH.
Against standards used in published reference journals [2,3].
Methods: Retrospective, observational chart-based data collection.
40 patients admitted to CAH ICU, who received TH via intravascular
cooling catheter (24/5/2010-30/11/2012), were identified from the
Intensive Care National Audit and Research Centre (ICNARC) database.
35 patients (87.5%) had available relevant and complete data.
Results:
Conclusions: Overall our outcomes for a mixed ICU population with
broad inclusion criteria for TH are comparable with those of published
studies [2].
The use of intravascular cooling for TH was associated with minimal use
of muscle relaxants allowing early neurological prognostication in our
patient group.
However intravascular cooling to 32-34°C was associated with prolonged
periods of rebound hyperthermia in a significant minority of patients
(45.1%, mean time 8.6 hours).

Mean time from ROSC to target temperature of 32-34°C

8.3 hours

Mean duration of TH at temperature <34 °C

23.8
hours

Neuromuscular blockade use

28.5%

Rebound hyperthermia (>38°C) on cessation of active
cooling

45.1%

Mean duration of rebound hyperthermia

8.6 hours

Table 3(abstract A201) Outcomes
Mean length of ICU stay

5 days

ICU Mortality

45.7%

Destination at Hospital Discharge: Home

94.1%

Destination at Hospital Discharge: Hospice

5.9%

30 day mortality

60%

We believe that TH to 32-34°C, using intravascular cooling, increases the
risk of developing a rebound hyperthermia that could potentially
exacerbate acquired neurological injury.
Our data supports the use of TTM to 36°C to mitigate any potential effect
of rebound hyperthermia is this patient group.
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Intr: Red cell distribution width (RDW) is a quantitative measure of the
variability in size of erythrocytes and it is used for the differential diagnosis
of anemia. Moreover, in critically ill patients, high RDW values have been
associated with increased hospital mortality. No data on the impact of
RDW on the outcome of patients resuscitated from cardiac arrest (CA) are
available.
Objectives: To investigate whether RDW values are associated with
outcome after CA.
Methods: Retrospective analysis of an institutional database including all
adult comatose patients admitted to the Intensive Care Unit (ICU) after CA
from January 2007 to December 2014. Inclusion criteria were as follows:
age ≥18, non-traumatic arrest and survival ≥ 24 hours after admission. We
collected demographics and CA related data. We also collected daily
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routine blood analyses; RDW (normal values: 10.9-13.4%), was obtained
from the day of admission to day 3. We recorded ICU mortality and longterm neurological outcome; a CPC score of 3-5 at 3-months was used to
define poor neurological outcome (PNO).
Results: Of the 404 eligible patients, 14 were excluded because of lack of
blood analyses and 390 were eventually included. Median age was
62 [52-75] years and 275 (70%) were male. Median time to ROSC was
15 [8-25] minutes and 241 (62%) patients had a non-shockable initial
rhythm. ICU mortality was 56% (n = 220) and 3-month PNO was
observed in 251 (64%) patients. Median RDW on the day of admission
was 14 [13.0-15.2]% and remained stable over the observation period.
RDW on admission was within normal ranges in 145 (37%) patients. We
found a significantly higher RDW on admission in non-survivors than
survivors (14.2 [13.2-15.5]% vs. 13.7 [12.6-14.9]%; p = 0.0007) as well as in
patients with PNO when compared to those with favourable outcome
(14.2 [13.1-15.5]% vs. 13.6 [12.6-14.8]%; p = 0.001). ICU mortality
increased with increasing RDW quartiles (from 42% for RDW ≤12.9%
[Quartile I] to 65% for RDW ≥15.6% [Quartile IV]; p = 0.001) as well as
PNO (from 51% to 72% for the same RDW ranges; p = 0.003).
Conclusions: RDW values are higher in non-survivors and patients with
poor neurological outcome after CA. Patients with the highest RDW
values will have a higher mortality rate and worse neurological recovery.
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Intr: Anoxic brain insult is a sequalae of tissue hypoperfusion during
cardiac arrest that may lead to varieties of neurological outcome in
patients [1]. One of the main drawbacks in the diagnosis of brain injury
post-cardiac arrest is the absence of a widely available and rapid
diagnostic test. pNFH might be an ideal biomarker for brain injury as it is
axon specific [2], highly immunogenic [3] and an excellent target for
antibody-based assays [4].
Objective: The objective of our study was to assess whether pNF-H could
provide useful diagnostic information about axonal injury in the early
evaluation of such patients and whether levels of the pNF-H correlated
with the outcome and prognosis of these patients.
Methods: A total of 30 critically ill patients admitted to the critical care
departments of Cairo and Beni Suef Universities and had cardiac arrest
during their ICU stay were prospectively studied. Serum levels of pNF-H
were assayed on day 1 and on day 3 post cardiac arrest. Neurofilament
levels were correlated with Glasgow coma scale to assess conscious level
on day 1 and on day 3 post arrest. Rankin score and cerebral performance
categories (CPC) were used to determine patient outcome and the degree
of disability.
Results: pNFH levels showed a negative correlation with GCS on day 1
and day 3 in patients with brain injury post cardiac arrest (P= 0.001 & p
< 0.001) respectively; hence higher pNF-H levels were associated with
lower GCS on day 1 and day 3. There was a statistically significant
positive correlation between pNFH and Rankin score on day 3 with r
value = 0.814 & P value > 0.001. Patients with higher levels of pNFH on
day 1 post arrest and on day 3 showed a greater CPC score hence liable
for severe disability and poor outcome (CPC = 3,4,5), (r = 0.52, p = 0.003)
and (r = 0.84, p < 0.001) respectively. The cut off level of pNF-H to detect
severe disability and death was 0.201 ng/ml on day 1 with sensitivity
85% and specificity 70% with a p-value 0.022.
Conclusions: pNFH is a promising diagnostic and prognostic marker in
patients with brain injury post cardiac arrest. NFH levels can be used as a
marker to detect the degree of disability and death in patients after
cardiac arrest.
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Intr: The effects of hyperoxia at a cellular level are well known, with
formation of free radical species causing reactive damage. It has
previously been shown that hyperoxia is associated with increased
mortality in patients resuscitated from cardiac arrest [1]. However,
hypoxia is likewise deleterious to outcomes in this patient cohort.
Objectives: We sought to examine whether mortality varies with arterial
oxygenation in the first 24 hours after admission to our intensive care
unit (ICU) following out of hospital cardiac arrest (OOHCA).
Methods: This was a retrospective, consecutive case series of patients
admitted to the ICU at the Victoria Infirmary, Glasgow following OOHCA
over a 15 year period between 1999 and 2014. Patients were identified
and characterised using the WardWatcher™ database. Three subgroups
were generated based on the arterial partial pressure of oxygen (Pa02)
provided as part of severity scoring: hyperoxia was defined as Pa02 > 15,
normoxia as Pa02 10-15 and hypoxia as Pa02 < 10 kPa. Hospital mortality
was the primary outcome measure and statistical significance was
assessed using Fisher’s exact test.
Results: There were 124 patients (73 men, 58.9%) with a median age of
64 years (IQR 52-70 years) admitted following OOHCA. For the 97 patients
with complete severity scoring, the median APACHE II score was 31 (IQR
24-35) and mortality prediction 80.3% (IQR 59.4%-87.9%). Survival to
hospital discharge was achieved in 29 patients (23.4%), yielding a
standardised mortality ratio of 0.95. Median hospital length of stay was
16 days (IQR 8-27 days). Data on arterial oxygenation were available for
103 patients.
There was no statistically significant difference in hospital mortality
between groups (P = 1.0 for hyperoxia vs. normoxia; P = 0.68 for
normoxia vs. hypoxia).
Conclusions: We demonstrated survival to hospital discharge in almost a
quarter of patients admitted to ICU post-OOHCA. Despite international
resuscitation guidelines to the contrary [2], a significant proportion of our
patients continue to be exposed to hyperoxia. However, there is no
evidence that arterial oxygenation levels impact outcomes in our unit.
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Table 1(abstract A204) Prevalence & mortality in art.
oxygenation subsets
Number (%) of patients

Hospital mortality

Hyperoxia

71 (68.9%)

74.6%

Normoxia

20 (19.4%)

75.0%

Hypoxia

12 (11.7%)

83.3%
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Intr: Hospital Emergency Codes are used in hospitals worldwide to alert
staff to various emergencies. The use of codes is intended to convey
essential information quickly and with minimal misunderstanding to staff,
while preventing stress and panic among visitors to the hospital. A Code
Blue is the term used to alert the Code Blue team (Resuscitation team) to
an area where a person has had a cardiac/respiratory arrest. We in our
hospital have intensive care unit personnel (Resident doctor, Nurse and
Technician) assigned to attend the code blue calls.
Objectives: The purpose of this study is to evaluate the policy,
standardize and analyze results of code blue over last 3 years of its
implication in our hospital setting.
Methods: A retrospective chart analysis of all code blue cases done,
noting down the cause for code blue, time to reach the spot,
resuscitation measures& outcome over last 3 years.
Results: We had 192 code blue calls in the study period over 3 years, with
a monthly average of 4-5 calls. Nephrology patients had maximum
number of calls (33.33%) followed by cardiology patients (14.35%). Most of
the code blue calls (72.46%) were during off times (8PM-8AM). Bradycardia
is the commonest cause (44%) of alert. Our code blue response time was
3 minutes. Return of spontaneous circulation achieved in 54.25% cases, of
which 22.80% patients discharged home in conscious state.
Conclusions: Code blue team has made a definite positive impact after
its implementation in our hospital with improvement in patient outcome
with passing time.
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Intr: Several studies have investigated the factors associated with the
return of spontaneous circulation (ROSC) in out-of-hospital cardiac arrest
(OHCA) cases. The most analyzed factor is pre-hospital resuscitation, such
as an early phone call for the ambulance, bystander cardiopulmonary
resuscitation (CPR), presentation with ventricular fibrillation, and
medication. The blood gas parameters have not yet been reported as a
predictive factor for ROSC.
Objectives: This study aimed to determine whether the blood pH, partial
carbon dioxide pressure (PC02), bicarbonate (HC03 - ), hemoglobin,
natrium, potassium, lactate, and glucose concentration on admission were
able to predict ROSC in patients with OHCA.
Methods: We performed a retrospective observational study of 186 OHCA
patients who visited the emergency department of our hospital from January
2008 to December 2013. Bystander CPR status, initial cardiac rhythm, cause of
arrest, the time from call receipt to hospital arrival, sex, age, and parameters of
blood gas (pH, PC02,HC03-, hemoglobin, natrium, potassium, lactate, and
glucose) were measured and compared between the ROSC-achieving patients
(ROSC group) and those who did not achieve ROSC (non-ROSC group).
Results: Among the OHCA patients, 67% did not achieve ROSC. The
patients who did not achieve ROSC had a lower percentage of bystander
CPR than those who achieved ROSC (13% vs. 31% p = 0.004). The PC02
and potassium levels on admission were significantly higher in the nonROSC group (84 mmHg vs. 69 mmHg P = 0.03; 6.7 mmol/l vs. 5.2 mmol/l
P < 0.01, respectively). The glucose concentrations were significantly
lower in the non-ROSC group (149 mg/dl vs. 258 mg/dl p < 0.01). There
were no statistically significant differences between both groups for other
blood gas parameters. On multivariate analysis, bystander CPR as well as
PC02, potassium, and glucose levels were independently associated with
ROSC.
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Conclusions: A high blood PC02 level, a high potassium level, and low
glucose level measured in OHCA patients on arrival at the hospital is
predictive of a poor outcome for ROSC.
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Intr: In the critically ill, the number of the bone marrow-derived endothelial
progenitor cells (EPCs) in peripheral blood constitutes a regeneration index
of the endothelium of tissues that suffered the consequences of critical
illness. Furthermore, electrical muscle stimulation (EMS) has been shown to
induce beneficial effects in relation to prevention of acquired muscle
weakness and atrophy, as well as weaning duration. The acute effects of
EMS on EPCs have been scantily explored.
Objectives: Our hypothesis was that EMS, an exercise equivalent,
increases EPCs in ICU patients.
Methods: Sample was consisted of 32 mechanically ventilated (for >72 hrs)
septic patients of a multidisciplinary ICU, aged (mean ± SD) 58 ± 14 yrs. Ten
patients were on steroids (group S), while 22 patients were not (group A)
(APACHE-II score: 21.5 ± 8.7 vs 19.6 ± 7.2 respectively). Patients were
randomized to one of two 30 min EMS biphasic protocols (PR1: 75 Hz,
400μsec, 6s on - 21s off, PR2: 45 Hz, 400μsec, 5s on - 12s off). Blood was
sampled before and immediately after the EMS implementation. EPCs were
quantified by flow cytometry, utilizing the surface markers CD34, CD133,
CD45; for the mature circulating endothelial cells (CECs, indices of
endothelial injury), CD34, CD45, VEGFR2 were utilized.
Results: In all patients, EPCs (cells / million enucleated, mean ± SE)
increased from 13.53 ± 1.80 to 20.81 ± 2.99 (p = 0.013). Group S
demonstrated a different response from group A (p = 0.015). In group A,
EPCs increased from 12.09 ± 2.27 to 23.82 ± 4.05 (p = 0.002). In group S,
EPCs did not change (from 16.70 ± 2.79 to 14.20 ± 2.69, p = 0.46). PR1 did
not differ from PR2 (p = 0.60 in whole cohort, p = 0.67 in group S, p = 0.84
in group A). No correlation among the EPCs increase and the contraction
force (r = 0.24, p = 0.28) or maximal current (r = 0.12, p = 0.64) was
observed. Furthermore, in all patients CECs increased from 16.50 ± 2.57 to
23.84 ± 3.40 (p = 0.008). No difference between the groups A and S (p =
0.21) or the EMS protocols PR1 and PR2 (p = 0.20) was found. During EMS,
no side effects, ECG or haemodynamic complications were observed.
Conclusions: The present study showed that the number of EPCs and CECs
increases after EMS implementation in septic, critically ill patients. No difference
was established between the two EMS protocols. Steroids, likely because
they are marrow suppressants, seem to inhibit EPCs. EMS may act beneficially
by mobilizing EPCs, in the same direction as exercise. Further investigation
is required to explore the underlying pathophysiological mechanism.
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Intr: Heart failure (HF) is a chronic and life-threatening disease which can
be characterized with serious fatigue, dyspnea and deterioration of
functional condition. Because of the life-threatening nature of the
symptoms patients often apply to ER and referred to intensive care.
Aim: The aim of this study is the assessment of educational needs of HF
patients in intensive care units.
Methods: A qualitative study to determine the experiences of the
patients about their condition which affects the educational needs of the
patients. The Data collected by individual in depth interview with 14
patients receiving treatment in the coroner intensive care unit are
evaluated according to Colaizzi’s phenomenological data analysis method.
Findings: Average age of the patients in this study is 69.21(43-80) and %
64.3 of them are females. Of the patients who have participated in the
study %30.8 of them have stage III, %69.2 of them have stage IV HF.
After their diagnosis, patients have been in intensive care for an average
of 6.7 ± 4.4 (1-16) times. Average time period for the disease is 9.4 ± 7.5
years. In this study 3 categories for the educational needs of the patients
and in each category 4 themes have been determined.
Category 1: Themes related to the educational needs of patients about
usage of drugs,.
(i) effects of drugs and, their purpose,.
(ii) side effects of drugs,.
(iii) drug-drug and drug-food interaction,.
(iv) reasons for changing drugs.
Category 2: Themes related with lifestyle changes.
(i) Nutritional characteristics and reasons for salt restriction,.
(ii) coping with the symptoms of fatigue and weariness, planning the
activities,.
(iii) regulation of sleep.
(iv) coping with stress.
Category 3: Themes about the educational needs of the patients related
to the characteristics of the disease,.
(i) prognosis of the disease, meaning and interpretation of the tests,.
(ii) warning signs of the disease,.
(iii) compliance with limitations,.
(iv) control of the symptoms.
Results: In this study HF patients stated that they mainly need
information about the effects and purposes of the drugs they used. The
need for information about the management of the symptoms that affect
daily activities are considered 2nd and the educational needs about the
disease itself are considered 3rd in importance.
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Intr: Atrial fibrillation (AF) is a commonly encountered complication in
intensive care. The causes of AF are widespread & thought to be an
electrolyte disturbance or altered intravascular volume, but recent
evidence suggesting that vasopressor dose & raised MAP also are
indicated. There is little uniformity or guidance in the management of
this arrhythmia.
Objectives: New onset atrial fibrillation occurs in about 10% of patients
admitted to intensive care and has an adverse effect on several outcome
measures. The objective of this audit was to assess the incidence of new
onset AF in critical illness, its causes, treatments & to evaluate a proposed
target as laid by the Royal College of Anaesthetists (RCOA).
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Methods: Using the Philips Intel iView Clinical Information Portfolio (ICIP),
all patients who developed AF during their admission to ICU were
identified between March 2012 & June 2014. The records were examined
for the demographics, MAP,vasopressor dose, electrolytes immediately
prior to development of AF. The drug charts were examined for evidence
of rate & rhythm control & anticoagulation. In addition the use of DCCV &
echocardiography were recorded.
Results: During the time period there were 1900 admissions to the Unit.
On examining the patient record, 203 patients developed AF during their
ICU admission. In 60% patients the MAP was ≥75 mmHg, with 7% on a
dose of noradrenaline > 0.3 mcg/kg/min. Nearly half of the patients had
a diagnosis of severe sepsis or septic shock & in this group the MAP≥75
mmHg in 60%.31% patients had rhythm control, 14% rate control & 7%
both. Anticoagulation was prescribed in only 15% patients. 38 patients
had a documented ECHO. The median values for K+ & Mg2+ at the onset
of AF were 4.3 & 0.85 respectively.
Conclusions: The incidence of new AF in our ICU was 11%. It was not
just confined to those with greater disease severity as defined by
APACHE, but seen predominantly in those with APACHE II < 25.
Interestingly the relation between higher MAP& AF seen in the
SEPSISSPAM was repeated in our patient cohort. As a common practice
ensuring K+ & Mg2+ greater than 4.5 mmol/l &1 mmol/l respectively to
treat AF seems to be an appropriate management strategy in absence of
well documented evidence. Small proportion of patients received an
ECHO, which we believe to be a result of the constraints on the
echocardiography service. We know that transthoracic echocardiography
(TTE) diagnosed left ventricular dysfunction, increased left atrial diameter
and valvular abnormality were associated with increased risk of stroke,
thromboembolism and mortality. Hence it’s both clinically relevant & cost
effective to perform an ECHO. Lastly few patients received the standard
of care documented by the RCOA.
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Intr: The hemodynamic effects of laryngoscopy and endotracheal
intubation are well known. A variety of drugs, like fentanyl, esmolol and
lately dexmetomidine, have been used in order to attenuate the stress
response to laryngoscopy and endotracheal intubation. Esmolol is an
ultrashort acting beta 1 selective adrenergic antagonist, while
dexmetomidine is an alpha 2 adrenergic receptor agonist. Fentanyl is a
short-acting opioid.
Objectives: The scientific objective of this study, was to compare the
efficacy of dexmetomidine, fentanyl and esmolol for attenuation of
sympathetic response during laryngoscopy and endotracheal intubation.
Methods: The present study included sixty (60) elective surgery patients
with ASA 1 and 2, aged 20-60 years, who needed endotracheal intubation.
Patients were randomly allocated into 3 groups. Each group included
twenty patients (n = 20). Patients in group D (Dexmetomidine) received
1mcg/kg dexmetomidine with infusion in 10 min, patients in group F
(Fentanyl) received 2 mcg/kg fentanyl, while in group E (Esmolol), patients
received 2 mg/kg esmolol two min before induction. All patients had
Mallampati and Cormack-Lehane Grades 1 or 2. All patients were intubated
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in less than 30 sec. Systolic, diastolic, mean arterial pressures and heart
rates were measured before induction, before intubation and 1, 2, 4 and
10 min after intubation.
Results: When recorded values before induction and intubation were
compared to the measurements of the groups, it was found that 4 and 10 min
after intubation, heart rate in group D and systolic, diastolic and mean arterial
pressures in group E, were lower than the other measurements. (p < 0.05).
Conclusions: Dexmedetomidine was superior than the other drugs in
preventing laryngoscopy and intubation-related tachycardia. On the other
hand, esmolol was superior in preventing systolic, diastolic and mean
arterial pressure increases following laryngoscopy and intubation.
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Intr: To incorporate advances in documentation with computerised
Electronic Medical Record systems, enable ease of calculation, and
provide a single score for vasoactive support after cardiac surgery in
children across all ages, we explore a modification of the VIS, which is
the Total Inotrope Exposure Score (TIES).
Objectives: To study the performance of the TIES as compared to
the VIS.
Methods: A single-centred retrospective study was conducted in children
undergoing cardiac surgery with Cardiopulmonary bypass (CBP) between
September 2010 and May 2011. The average and maximum VIS at 24 and
48 hours (VISavg24, VISmax24, VISmax48, VISavg48) and TIES were calculated.
The performance of these scores to predict primary clinical outcome–
either death, Cardiopulmonary resuscitation, extra-corporeal membrane
oxygenation (ECMO) before hospital discharge and secondary
outcomes—prolonged length of invasive mechanical ventilation, length
of intensive care unit(ICU) stay and hospital stay were calculated.
Results: 167 separate admissions included 37 (22.2%) neonates and 65
(41.3%) infants with a mean age of 2.9 (6.0) years. Twenty percent had
higher complexity operations with a RACHS-1 category of 4-6.
The TIES predicted the primary outcome (6 of 167 cases) with an AUC
0.92 (0.86, 0.97). The unadjusted odds ratio for a poor outcome was OR
42 (4.8, 369.6)].
The TIES score best predicted prolonged ventilation with an AUC of 0.88
(0.81, 0.95) compared to VIS avg 24 - 0.73 (0.64, 0.82) [p = 0.0001],
VISmax24 - 0.74 (0.66, 0.83) [p = 0.0011], VISavg48 - 0.74.
(0.65, 0.82) [p < 0.0001], VISmax48 - 0.67 (0.58, 0.77) [p < 0.001]. TIES was
the best predictor of prolonged mechanical ventilation with an adjusted
OR of 13.6 (3.9, 47.8) at a cut off of 14.7. None of the other scores
significantly predicted prolonged ventilation after adjusting for
covariates in a multiple regression. The TIES score best predicted
freedom from mechanical ventilation with an adjusted-hazard ratio of
Cox proportional hazard model of 0.97 (0.96, 0.99) [p = 0.01].
Similarly, the adjusted odds of a prolonged CVICU stay was predicted by
the TIES score with an OR of ≥12.7 (3.51, 45.7) at a cut off of 14.7. The
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other scores which predicted a prolonged CVICU stay were - VISavg24
≥4.5 OR 4.3(1.3, 14.1); VISmax24 ≥4.8 OR 7.3(2.2, 24.2); VISavg48 ≥3.1 OR
3.5(1.1, 10.7).
The odds of a prolonged hospital stay were 4 (1.37, 11.66) and 12.2 (2.5,
60.9) for VISavg48 and TIES at cut offs of 3.1 and 14.7 respectively. The
TIES score best predicted discharge from the ICU and hospital with an
adjusted Hazard Ratio of 0.96(0.94, 0.98)[p < 0.001] and 0.98(0.96,0.99)
[p < 0.024].
Conclusions: The TIES score performed well and warrants prospective
validation across larger numbers of patients, and across institutions.
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Intr: Cardiac arrhythmias constitute a great challenge in the ICU, since
they aggravate a borderline cardiopulmonary function. Atrial fibrillation
(AF) forms the commonest type of arrhythmias and an unappreciated
chapter of the respective literature at the same time.
Objectives: To estimate the prevalence of new onset AF in ICU patients.
Methods: the study took place in a 13 level-3 bed ICU, of a university
hospital in Northwestern Greece, during December 2013-September 2014.
All admitted patients were scrutinized and their medical history, APACHE
II score, admission and discharge diagnosis, AF prevalence along with
arterial blood gases (ABGs) and vital signs during the attack, arrhythmia´s
treatment outcome and any possible damaging factors responsible for its
appearance were recorded.
Results: A total of 192 patients were admitted during the study period
(124 men, 68 women, mean age 59.2 and 59.8 years respectively). Total
mortality was 27.6%, mean ICU staying was 15 days (1-77 days). Twelve
patients had history of chronic AF (CAF) and 7 had history of paroxysmic
AF (PAF). During hospitalization, 37 patients developed rapid ventricular
response AF (RVAF, 7/12-58.33% with CAF, 4/7-57.14% with PAF and 18/
173-10.4% with no history of arrhythmias). Main factors for RVAF, common
in all three groups, were hypoxemia, sepsis and septic shock, severe
electrolyte abnormalities and APACHE II score above 30. Amiodarone (300
mg in 30 minute infusion, followed by either 900 mg in 24-hour infusion or
300 mg tid) was the drug of choice in 32/37 patients, while in 5/37 patients
(all with CAF and RVAF), iv b-blocker was initially administered. In 4/5 with
CAF and RVAF, b-blocker was ineffective and amiodarone was additionally
administered. In all patients with CAF and RVAF, amiodarone was effective
for rate control. Amiodarone was also the drug of choice for rhythm
restoration in all RVAF and history of PAF and those with no history of
arrhythmias. Restoration of rhythm was successful in all of those patients.
In all cases, RVAF improved quicker when the underlying condition was
hypoxemia, rather than sepsis or septic shock, while electrolyte
abnormalities rendered RVAF especially resistant to treatment, until those
abnormalities were effectively addressed. Moreover, CAF patients were
proven more difficult to respond to drugs than PAF ones. In most cases,
initial 300 mg of amiodarone sufficed for RVAF control.
Conclusions: RVAF is frequent in ICU patients, especially among those with
prior history of cardiac disease. Proper treatment requires immediate control
of the predisposing factor and drug regimen initiation, mainly amiodarone.
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Intr: One-fifth of patients admitted to Intensive Care Units suffer from
significant cardiac arrhythmias, contributing to a major source of morbidity
[1]. Since arrhythmias rarely becomes obvious during admission, a close
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monitoring is mandatory to ensure early therapeutic intervention if
necessary. However, the effects of disease pattern and intensive care
measures (e.g. sepsis, medication) on heart rate and variability are poorly
understood. Electrical instability could be detected during repolarization
shortly before cardiac arrest with a high resolution ECG, not recordable
with a conventional ECG, even in patients without prior heart
pathologies [2].
Objectives: We analysed changes of beat-to-beat cardiac activity during
intensive care stay and therapeutic intervention (e.g. antimycotic therapy)
of double lung transplanted recipients with a high resolution
electrocardiogram. Obtained results may offer new insights in the
development of alterations in cardiac electrical activity of critical ill
patients.
Methods: At 1000 Hz sampling rate the cardiac electric activity of 45
double lung transplanted recipients on ICU were analysed during their
stay and inhalationtherapy with 50 mg of Amphotericin B®. The
electrodes were fixed on the prepared skin for recording the leads I, II, III
and reconstruct pursuant to Einthoven´s equation aVR, aVL, aVF,
obtaining continuous ten-minute recordings (Lab System Th Pro - Bard
electrophysiology U.S.A.).
Results: Results obtained from 45 Amphotericin B® treatments show
irrespective of the prior QT range an increasing of the QT-interval
additionally up to 21 ms (p < 0,05) from the beginning of the infusion.
This variation was observed for two minutes of therapy and returns with
a slow to their pre-value. Concerning QT prolongation the beat-to-beat
duration increases too. Other ECG data remained unchanged during the
time of treatment.
Conclusions: Haemodynamic alterations could be detected after the
onset of antimycotic treatment with Amphotericin® lung transplantation
recipients. With regard to comorbidities of lung transplanted patients, it
seems reasonable that changes in cardiac electric activity based on heart
lung interactions in humans during their ICU stay and their origin might
be observed even earlier. In contrast even minor circadian beat to beat
variations might precede the occurrence of potentially life threatening
arrhythmias.
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Intr: Heart rate variability has been recognized as a parameter that partly
describes autonomic nervous system modulation of cardiovascular system.
Analysis of heart rate variability has been proposed as clinically important
as predictive and monitoring factor in subjects with different cardiac
disease conditions and in subjects who suffer from diabetes mellitus.
Despite numerous clinical and experimental trials on the topic of heart
rate variability in the setting of intensive care medicine there is a lack of
appropriate technological facilites for routine monitoring and analysis of
this phenomenon in everyday clinical practice.
Objectives: Assessment of the parameters of heart rate variability in
critically ill patients with different disease condition.
Methods: Recordings of forty-two consecutive patients with different
disease conditions admitted to intensive care were included in the
observational trial. Electrocardiogram was recorded in the periods after
admission and primary stabilization of the general condition, and
afterwards during the period of stay in intensive care every day (first
week of stay). After recording, analysis of short-term segments of
electrocardiograms was performed by means of software packages for
heart rate vaiability analysis (HrvFreq version 4.0, ©2006 and Kubios HRV
version 2.1,2012). Linear parameters in time domain (mean RR, mean HR,
SDNN) and parameters in frequency domain (TP, LF,HF,LF/HF) and
parameters of Poincaré plot (SD1,SD2) were analysed.
Results: Statistical analysis of the data obtained was performed by
software package IBM SPSS version 20. Diversity of the clinical conditions
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of the patients and different medications that were used on regular bases
limited statistical analysis to only descriptive statistics. Results of
assessment of different parameters of heart rate variability in the setting
of ICU, in small group of subjects with different comorbid states are
presented in this paper.
Conclusions: Subjects in critical state for different disease conditions or
after trauma had different patterns of alterations of heart rate variability.
In this small group of patients, despite considerable variations in
reduction of different parameters of heart rate variability, alterations of
heart rate variability were the most pronounced in subjects who had also
had developed acute coronary syndrome before admission to the
hospital.
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Intr: Maintaining the patency of arterial lines is essential for obtaining
accurate physiological measurements, enabling blood sampling and
minimising the time, expense and patient discomfort incurred by line
replacement. HS is commonly used to maintain and prolong arterial line
patency. In 2008, a National Patient Safety Agency alert advised
organisations to minimise its use for this purpose following multiple
clinical incidents involving mis- selection of heparin products. Use of HS
is also associated with risks such as thrombocytopenia and haemorrhage
[1]. Historical studies suggest that NS is equally as effective at
maintaining line patency, although recent evidence has questioned this
[2].
Objectives: We aim to assess the impact of heparinised saline (HS) versus
0.9% normal saline (NS) on arterial line patency.
Methods: We conducted a prospective analysis of the use of HS versus NS
in maintaining arterial line patency. Over a four-month period in 2014,
data was recorded on all arterial lines managed in the HDU and ITU of our
university teaching hospital. During the first and last month, data was
collected on the use of HS and then substituted for NS for the second and
third months. Data concerning duration of line insertion and reason for
removal was collected from our clinical information system Innovian® and
analysed using SPSS.
Results: We prospectively collected data for 451 arterial lines: 230
flushed with HS and 221 flushed with NS. We found lines flushed with
NS had a shorter lifespan (3.03 days) compared to HS (3.37 days, p =
0.39). 78 lines were removed due to blockage. Significantly more lines
became blocked when flushed with NS (23.5%) versus HS (11.3%, p =
0.003), with a relative risk of 1.9 (95% CI 1.25 - 2.96). Of the 78 blocked
lines, 44% needed to be replaced: 10% from the HS group and 28%
from the NS group (p = 0.0006). There was no significant difference in
patient age, sex, length of ITU stay or ICNARC score between the NS
and HS groups.
Conclusions: Our study demonstrates a significantly important
reduction in arterial line longevity when flushed with NS compared to
HS. We have determined that these excess blockages have a significant
clinical impact with further lines being inserted after blockage, resulting
in increased risks to patients, wasted time and cost of resources. Our
findings suggest that the current UK guidance favouring NS flushes
should be reviewed.
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A comparison of global end-diastolic volume (GEDI) and central venous
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Goal of Study: The aim of our study was to evaluate the predictive value
of CVP with regard GEDI, and correlate these parameters to cardiac Index
(CI) and extravascular lung water index (EVLWI).
Methods: Prospective study. Surgical intensive care unit, university
hospital.
Patients and interventions: 89 hemodynamic measurements using the
PiCCO (Pulsion Medical System, Germany) were performed in 18 patients
during major liver resection.
Results: Mean CVP (8,23 +/- 3,12 mmHg) was normal, whereas mean GEDI
(615,2 +/- 135,44 mL/m2) was decreased. Thirty-one CVP measurements
were elevated despite simultaneous GEDI levels indicating a normal or
decreased preload. Sensitivity, specificity, positive predictive value, and
negative predictive value of CVP with regard to volume depletion (GEDI <
650) were 6,28 (0-12,77. CI 95%), 100 (97,86-100, CI 95%, 43, 2 (28,99-50,82,
CI 95%) respectively. CVP did not correlate to GEDI (r = -0,065, p = 0,32), CI
(r = 0,23, p = 0,176) and EVLWI (extravascular lung water index) (r = -0,05,
p= 0,49). GEDI significantly correlated to CI (r = -0,24, p < 0,01) and VVS
(r = -0,39, p < 0,01).
Conclusions: Volume depletion according to GEDI was found in more
than half the patients. The predictive values of CVP with regard to volume
depletion were low GEDI and its changes significantly correlated to CI and
its changes, which was not observed for CVP. Therefore, GEDI appears to
be more appropriate for volume management during major liver
resections with the aim to avoid intraoperative bleeding and transfusion.
Grant Acknowledgment: We express our gratitude to Mutua Madrileña
Foundation (Madrid, Spain) for its grant collaboration by without which
this work could not have been completed.
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CLINICAL STUDIES IN SEPSIS
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Management of temperature in sepsis: a survey of current practice and
opinion of uk intensive care consultants
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Intr: Sepsis is a leading cause of ICU admission, morbidity and mortality.
Although guidelines exist to aid physicians in the early diagnosis and
management of sepsis there exists no consensus for the optimal
temperature for a patient with sepsis or the best means of achieving this.
Methods: An anonymous on-line survey of ICU consultants regarding
their current practice and attitudes to temperature control in treating
hypo or hyperthermia in sepsis was conducted. Consultant practice
regarding trigger and target temperatures, physical, invasive and
pharmacological therapies was assessed. Surveys were distributed via the
Critical Care Network nationally; response rate could not be calculated.
Results: All respondents (N = 45) completed all 16 questions. The
majority of respondents work in a general ICU, but in units with a wide
range of bed numbers. 80% used cooling by physical means; 90% by
pharmacological means. The temperatures at which respondents initiate
cooling, or warming, and the level of concern, is shown in table 1. The
most frequently used physical/invasive means were surface cooling (85%),
intravascular cooling devices (50%) and cold water circulation (44%)
whilst cold air circulation (20%) and cold gel pads (17%) were the least
popular. Ten respondents do not use physical cooling, citing insufficient
evidence (70%), lack of national (50%) or departmental (50%) guidelines
and lack of equipment (13%) as reasons. Preferred agents for
pharmacological temperature reduction were regular paracetamol (82%),
PRN paracetamol (65%), regular NSAIDS (4%) and PRN NSAIDS (12%). Six
respondents do not employ pharmacological cooling, citing insufficient
evidence base (100%) and lack of national guidance (50%) as reasons.
18% of respondents had departmental guidelines for temperature
management in sepsis.
Conclusions: While a raised temperature in sepsis is likely to be beneficial,
too high a temperature is harmful, but it is not clear even now if there is
an optimum temperature, or whether physical or pharmacological cooling
is beneficial or harmful [1]. There was considerable spread in this survey
around the trigger for manipulating temperature in sepsis, but correlates
with the level of perceived concern at that temperature. Of those who
don’t manipulate temperature, lack of evidence, and lack of guidelines
are the commonest causes. This survey highlights the lack of consensus on
the optimum target temperature, and the need for further work and
guidance.
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Intr: 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 patients with severe sepsis and septic shock
detected by a sepsis unit.

Table 1(abstract A217) Clinician response to temperatures in sepsis
Temperature–>

<34 C

34-35 C

35-36 C

36-37 C

I would use pharmacological cooling
I would use physical/invasive cooling
I would use physical/invasive warming

83.7%

79.5%

56.8%

2.3%

This temperature causes slight concern

4.8%

34.2%

52.5%

7.3%

This temperature causes severe concern

95.2%

63.4%

7.5%

37-38 C

38-39 C

39-40 C

40-41 C

>41 C

12.3%

66.4%

86.1%

88.6%

90.7%

6.3%

18.9%

56.8%

77.8%

80%

14.6%

65.9%

43.9%

5.0%

0%

9.8%

53.7%

95.0%

100%
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Methods: During an two years period, severe sepsis and septic shock
patients detected in a teaching hospital were prospectively evaluated,
Clinical and microbiological variables and process indicators such as delay
of lactate extraction, inadequate empirical antibiotic treatment (IEAT)
rates and antibiotic administration were recorded. Mortality rates, % of
admissions at ICU and length of stay were also collected. Two different
periods were analysed in order to analyse the possible differences in
process indicators, mortality rates and length of stay. Period A: From 1October-2102 to 15-June-2013 when a manual electronic check list to
guide the detection of these patients was applied and Period B: From 16June-2013 to 30-September 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: 1039 cases of severe sepsis and septic shock were detected
(34.1% septic shock). Mean age was 72 ± 15 years, APACHE II and SOFA
score were 17.7 ± 6.5 and 5 ± 3 respectively. The primary focus of
infection was the respiratory (42.5%) followed by urinary (25.4%). Global
mortality was 23.3%. Antibiotic administration was performed at 161.9 ±
179.1 min. in period A and 153.74 ± 156.49 min. at period B (p = 0.25).
No differences in delay of lactate extraction were found (86,0 ± 112,7 vs
81,32 ± 191,4 min). The number of activations was higher in period B
(254 vs. 785 episodes) however the rate of admissions in ICU diminished
in a significant way. (30.7 % vs. 27.4%; p = 0.03) Statistically significant
differences were also observed for the rate of appropriate empirical
antibiotic therapy (40% vs. 13%. p = 0.01) between two periods. Although
there were no significant differences in global mortality rate (23.2% vs.
23.3%) and length of stay (11.8 ± 13,6 vs 10.60 ± 13,7 days) between two
groups when patients with LTS were excluded the diminution of
mortality rates became significant (14.6% vs. 13.7%; p = 0,02).
Conclusions: These intermediate results showed an clearly benefit of
AEAP in terms of detection, diminution of admissions in ICU and
mortality rates in patients without LTS without any changes in process
indicators. A significant reduction of inappropriate empirical antibiotic
therapy may be the cause of these improved results.

A219
IMPLEMENTATION OF SEPSIS TREATMENT PROTOCOLS IN AN
EMERGING COUNTRY FROM 2005-2014: AN ANALYSIS OF 21,103
PATIENTS
FR Machado*, LC Pontes de Azevedo, EMF Ferreira, J Lubarino, C Silva,
P Schippers, A Pereira, IC de Paula, BF Mazza, MC Assumpcao, H Fernandes,
N Akamine, R Salomao, E Silva, on behalf of LASI Network
Latin American Sepsis Institute, Sao Paulo, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A219
Intr: Previous studies already showed a reduction in sepsis’ mortality
rates after the implementation of protocols based on the Surviving Sepsis
Campaign (SSC) bundles, in high income countries. However, there is no
similar study in emerging settings.
Objectives: To assess the impact of a national initiative in implementing
sepsis protocols in Brazilian institutions, analyzing them according to the
source of income (public or private).
Methods: Retrospective analysis of the Latin America Sepsis Institute
(LASI) database, from 2005 to 2014. Participation was voluntary. The
implementation process was based on a multifaceted intervention
including a local sepsis team, protocols, screening procedures, laboratory
and antibiotics flowchart for emergency department (ED), wards and
intensive care units (ICU), checklists, physicians and nurses training nd
audit/feedback strategies. After the initial training, the institutions collect
data on SSC bundles compliance and hospital outcome in patients with
severe sepsis or septic shock in all hospital settings. We included only the
institutions with at least 80 patients and at least one year of data
collection, excluding patients admitted after the first four years of the
campaign. All patients were followed until hospital discharge. We define
public institutions as those with the major income coming from public
sources and private as those coming from private insurances.
Results: We included 21,103 patients from 65 institutions being 9,032
from public institutions and 12,071 from private ones. Comparing the 1st
semester with the 8 th semester, compliance with the 6-hours bundle
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increased from 13.5% to 58.2% in the private institutions while the public
ones improved from 7.4% to 15.7%. Mortality rates significantly decreased
throughout the program in private institutions (1st semester: 47.6%, 8th
semester: 27.2%; odds ratio (OR): 0.45; 95% confidence interval (CI): 0.320.64). However, there is no significant reduction in the public institutions
throughout the semesters (1st semester: 61.3%; 8th semester: 54.5%, OR:
0.63; 95%CI: 0.39-1.02). The intervention reduced the mortality rates
throughout the semesters in patients from all settings (1st semester vs 8th
semester: ED - OR: 0.55; 95%CI: 0.38 - 0.79; wards - OR: 0.59; 95%CI: 0.420.83; ICU - OR: 0.46; 95%CI: 0.39 - 0.54) although the effect was less
consistent in the ICU. In patients from private ED, mortality rates
decreased from 38.1 to 21.2% (p < 0.001) while in the public institutions
this reduction was not significant (56.3% to 49.8%, p = 0.057).
Conclusions: The implementation of sepsis protocols resulted in
improved compliance to the quality indicators and reduction in mortality
rates. The impact of this intervention was different in public and private
institutions.
References
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Intr: Central venous oxygen saturation (Scv02) is used as an indicator of
adequate tissue oxygenation and current sepsis guideline includes Scv02
70% or more as one of initial resuscitation goals during the first 6 hours.
However, it is still controversial that to achieve Scv02 goal is mandatory.
Objectives: The aim of this study was to investigate the prognostic value
of 6-hour Scv02 to predict the 1-month mortality in patients with septic
shock.
Methods: We have retrospectively identified septic shock patients who
received protocolized treatment in two tertiary academic EDs. All patients
were treated using the early goal-directed protocol. The data with respect
to demographics, predisposing factors, site of infection, and the
admission APACHE II score were collected. Hemodynamic (mean arterial
pressure and central venous pressure) and laboratory (arterial blood gas
analysis, Scv02, and lactate level) parameters at baseline and 6-hour were

Figure 1(abstract A220) The 6-hour lactate level was positively
correlated with the admission APACHE II score (Pearson´s r =
0.556). However, the 6-hour Scv02 was not correlated with the
admission APACHE II score (Pearson´s r = -0.022) (Fig 2).
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Figure 2(abstract A220)

also recorded. To test the prognostic value of 6-hour Scv02, the area
under receiver operating characteristics curve (AUROC) to predict 1month mortality was calculated and compared with that of 6-hour lactate
level. Pearson correlation coefficient between 6-hour Scv02 or lactate
level and the admission APACHE II score were also analyzed.
Results: After excluding 122 patients with missing variables, 424 were
analyzed. Among them, 104 (24.5%) died within 1-month. Respiratory
infection was more frequently observed in 1-month mortality group.
Lower 6-hour mean arterial pressure, higher baseline and 6-hour lactate
levels, and higher admission APACHE II score were associated with an
increase in the 1-month mortality. The AUROC of 6-hour Scv02 to predict
1-month survival was 0.525 (95% confidence interval, 0.458-0.592). AUROC
of 6-hour lactate level to predict 1-month mortality was 0.767 (0.7130.821), which was significantly higher than that of 6-hour Scv02 (p <
0.001) (Figure 1).
Conclusions: The 6-hr Scv02 has no prognostic value in patients with
septic shock. Targetting Scv02 goal ≥ 70% may not be essential in the
management of septic shock.
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treatment of severe sepsis and septic shock. N Engl J Med 2001,
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Venoarterial carbon dioxide gradient utility as a criterion for blood
transfusion at the intensive care unit
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Intr: Currently there is controversy about criteria for blood transfusion in
critically ill patients by a level of hemoglobin and specially as a strategy
to raise the venous oxygen saturation (Sv02).
Objectives: To analyze de utility of the venoarterial carbon dioxide
gradient (V-a PC02) to detect those patients who will respond with a rise
of Sv02 to blood transfusion.

Methods: Patients within their first 12 hours from admission to the
intensive care unit (ICU) during the hemodynamic optimization protocol in
which blood transfusion was decided to rise the Sv02 after hemodynamic
optimization: central venous pressure (CVP)>8 mmHg, mean arterial
pressure (MAP)>65 mmHg, peripheral oxygen saturation (Sp02)>90%. Pre
and post transfusion hemoglobin, venous oxygen saturation (Sv02), and
V-a PC02 were measured, then divided in two groups: “Responders” (R) if a
rise >5%. In Sv02 after transfusion was present and in “Non responders”
(NR) with a rise < 5% in Sv02 after transfusion. Receiver Operating
Characteristic (ROC) curve analysis was performed to asses the utility of the
pre transfusion V-a PC02 as a tool to predict responsiveness of the Sv02 to
blood transfusion.
Results: 73 patients were analyzed, mean age of 68 ± 2, with 35 (47.9%)
males, 25 (34,25%) patients in the R group and 48 (65,75%) in the NR
group.
ROC curve analysis were performed resulting in an area under the curve
of 0.82 (p < 0.01; CI 0.73-0.91) with a pre transfusion V-a PC02 cutoff
value of ≥6 showing a sensibility 66% of and a specificity of 84% for
predicting those patients who will not respond with a rise greater than
5% in the post transfusion Sv02.
Conclusions: V-a PC02 >6 mmHg identifies those patients that will no
show a rise of the Sv02 as a response to blood transfusion.

A222
Severe sepsis admitted through the emergency department to an
internal medicine ward: time to antibiotic and its factors (retrospective
cohort study)
J Pires*, L Ledo, G Jesus, F Ferreira, V Santos, C Madaleno, RMM Victorino,
SM Fernandes
Hospital de Santa Maria, Medicina 2, Lisboa, Portugal
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A222
Intr/Objectives: Sepsis mortality is determined by the time since hospital
admission until antibiotic prescription. We aimed to evaluate the time
until first antibiotic administration in patients with severe sepsis admitted
directly to an Internal Medicine Ward and the factors that influence it.
Methods: We performed a retrospective study of patients discharged
from an Internal Medicine Ward with severe sepsis diagnosis between
January 2011 and December 2012. Time was counted since emergency
department admission. Patients on exclusive palliative care were
excluded.
Results: We identified 75 patients admitted with severe sepsis, with an
average age of 75.7 ± 13 years, and an overall hospital mortality of 47%.
The patients included had in average 3 severity criteria, mainly acute
kidney injury (67%), altered state of consciousness (51%), hypotension
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(56%), and lactate above 36 mg/dL (34%). Only 31% of the patients
received antibiotic treatment in the first 3 hours (mean time since
hospital admission until antibiotic administration: 8.0 ± 7.9 hours). The
only factor associated with timely antibiotic administration was patient
direct reference to reanimation room (Odds ratio: 5.0; p < 0.01).
Importantly, age, gender, and the presence of comorbidities like
cardiovascular disease, cancer or dementia was not related with time
until first antibiotic prescription. Moreover, the presence of classic signs
of systemic inflammatory response syndrome was also not related with
rapid antibiotic prescription.
Conclusions: Understanding the factors for antibiotic delay is of utmost
important to improve healthcare of severe sepsis patients. We call
attention for the importance of rapid identification of these patients at
the time of nurse triage in order to guarantee antibiotic administration in
the first three hours. Premature nurse recognition of such patients seems
to have a relevant role and therefore their training must be highlighted.
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Incidence of severe sepsis and septic shock in german intensive care
units - the insep study
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Intr: Sepsis is a frequent syndrome associated with high morbidity,
mortality and long-term disability. Valid epidemiological data are
important to monitor the burden for the health care system and to
allocate finances to patient care and research.
Objectives: Aims of the study were to estimate the incidence of severe
sepsis and septic shock in German ICUs, and to establish a method
allowing repeated prospective investigations of sepsis epidemiology.
Methods: INSEP was designed as a prospective multicentre epidemiological
longitudinal observational study. All patients treated on the ICU on Nov. 4,
2013 and all patients admitted to a participating ICU between Nov. 4, 2013
and Dec. 1, 2013 were included into the study and followed up for the
occurrence of severe sepsis or septic shock during their whole ICU stay.
Results: A total of 11.883 Patients were included in the study in 129 ICUs
at 95 hospitals of different specialization, type and size in Germany. 1503
(12.6%) patients had severe sepsis / septic shock. 643 (42.7%) of infections
causing sepsis were community-acquired and led to the hospitalization of
patients. 860 (57.2%) infections were of nosocomial origin. The most
frequent sites of infections were the lower respiratory tract (n = 700,
46.6%), the abdomen including the gastrointestinal tract (n = 431, 28.7%),
and the urogenital tract (n= 190, 12.6%). An incidence density of sepsis of
11.76 [95%-CI: 10.62-12.99] per 1000 ICU-days was found. The point
prevalence was 17.9% [95%-CI: 16.3-19.7]in the whole study population.
ICU mortality related to severe sepsis / septic shock was 34.3%,
approximately 5.5 times higher than in patients without severe sepsis /
septic shock (6.0%).
Conclusions: Severe sepsis and septic shock continue to be a frequent
syndrome with a high mortality rate. The risk of developing septic shock
increased with the number of SIRS criteria fulfilled. Multiorgan dysfunction
syndrome occured frequently in patients with severe sepsis /septic shock.
The high rate of nosocomial infections as a cause of sepsis demands further
investigation. The presented kind of study is a pragmatic, affordable and
feasible tool in the investigation of sepsis epidemiology.
Grant Acknowledgment: The study was carried out by the German
Competence Network Sepsis (SepNet) without financial funding. We thank
all contributors for their engagement.
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Intr: Estimates of sepsis incidence, cost of care and outcomes many times
are derived from administrative health data. Translating a diagnosis of
sepsis into administrative data involves health care coders reviewing the
medical record and assigning diagnostic codes for each condition
present. This coding and quality of the data are thus influenced by the
physician’s ability to both recognize and adequately document a
diagnosis of sepsis, which can impact critical health care sector decisions.
Objectives: To compare cases of sepsis, severe sepsis and septic shock
that were identified through a reference standard medical record review
using the 2001 ACCP/SCCM consensus criteria definitions [1] versus
physician documented cases.
Methods: Retrospective cohort study in which the medical records of ICU
patients from three tertiary care centres in Calgary, Canada from years
2009-2012 were randomly selected and linked to an administrative
discharge abstract database and ICU clinical database. Patient
demographics and clinical information including a diagnosis of sepsis
according to a checklist following the ACCP/SCCM 2001 consensus
definition criteria, as well as whether the terms, ‘sepsis’, ‘severe sepsis’ or
‘septic shock’ were documented in the physician progress notes
(physician ‘explicit stated diagnosis) in the patient chart were collected.
Summary statistics, frequencies and percentages were calculated.
Results: Out of 945 ICU patient medical records reviewed, 583 patients
(61.7%) were classified as having sepsis and 362 (38.3%) were classified
as not having sepsis according to the 2001 ACCP/SCCM consensus
definition. Of these 85 met criteria for sepsis, 195 for severe sepsis, and
303 met criteria for septic shock. According to the physician ‘explicit’
stated diagnosis, 382 out of 945 (40.42%) patients had one of the terms,
‘sepsis’, ‘severe sepsis’ or ‘septic shock’ documented in the chart. Multiple
diagnosis terms were used in 52.3% of physician identified cases. Of the
583 cases identified by the consensus definition only 390 of these cases
(64.6%) were documented by physicians (sepsis = 5.2%, severe sepsis =
23.8% and septic shock = 69.4%). In physician documented cases, 36.1%
had mean SOFA scores >11, 63.9% had APACHE score>20 and 74.6% had
a microbiologically confirmed infection.
Conclusions: These results suggest that a diagnosis of sepsis is poorly
documented in medical records which may be reflective of the ability of
a physician to recognize less severe forms of sepsis. Factors affecting
physician documentation and diagnosis must be further studied to
understand the impact on data quality.
Grant Acknowledgment: We acknowledge the Alberta Sepsis Network
Grant through the Alberta Innovates: Health Solutions.
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Appropriate fluid resuscitation of septic shock patients pretreated with
high doses of catecholamines
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A225
Intr: Appropriate fluid resuscitation for hemodynamic support in septic
shock remains a fundamental challenge even for experienced intensivists
and should be ideally achieved before administration of vasopressors and
inotropes. The development of hemodynamic monitoring revealed that
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some patients treated with high doses of catecholamines have been
improperly resuscitated with fluids before.
Objectives: The aim of our study is to show the time course of an
individualized fluid challenge in septic shock adapted to the patients’
needs resulting in lower catecholamine doses.
Methods: We analyzed n = 29 pts.; 17 m, 12f; mean age 71 ± 10y [SE];
mean SAPSII 59 [min. 40, max. 87]) with septic shock, mottled-marbled
cold extremities and MAP≥65 mmHg on high catecholamines
(norepinephrine 16,67μg/min (28 pts.); dobutamine 333,33μg/min (20 pts.);
epinephrine 16,67μg/min (17 pts.) [median, range up to 56,67/1666,67/
33,3μg/min]) retrospectively after major surgery (university hospital).
Median CVP was 17 [5-34] mmHg. Care standard comprised of an
extended forced volume challenge combined with active reduction of
catecholamines to achieve an adequate fluid loading status, guided by
passive leg rising test, clinical signs and in 19 cases by hemodynamic
monitoring (PAC, VigilanceII n = 10; FloTrac, Vigileo n = 9, PreSep n = 5
[Edwards-Lifesciences]). It was stopped after clinical improvement with
rewarmed extremities, increasing diuresis and lack of improvement by PLR.
Results: Extended individualized volume challenge consisted of 4.500 ml
Ringer [5.250] and 1.000 ml colloids [1.000]. Fluid balance in meantime:
+6.465 ml [5.228]. Fluid balances at day.
1: +8.820 [5.665];
2: +3.025 [2.785];
3: +1.165 [3.873];
4: +256 [3.266];
5: -388 [2.880];
6: -233 [1.711];
7: + 286 [1.953] ml [median, IQR].
Catecholamine doses were significantly reduced in all pts.: norepinephrine
to 0; dobutamine to 166,67; epinephrine to 3,33μg/min (up to 10/666,67/
6,67; p < 0,05 [Wilcoxon signed rank test]). Weaning time from
catecholamines took 12 h (13,5), afterwards all patients showed
rewarmed extremities and a decrease of lactate levels from 2,78 (3,01) to
2,05 (1,68) mmol/l. Hemodynamic constellations were inhomogeneous
(CO decreased from 6,3 [1,9] to 6,15 l/min [2,3]; SVR decreased from 995
[220] to 788 [255] dyn*s*cm-5) without any cardiac deterioration nor of
Pa02/Fi02 (change from 264 [125] to 250 [104] mmHg; median, IQR).
Calculation of predicted mortality rate with SAPS II resulted in 66% (min.
25%, max. 96%), 20 patients survived, 9 died.
Conclusions: Appropriate fluid loading preceding to the use of high
catecholamine doses should be a main subject of discussion in patients
with severe septic shock, because it is possible to wean quite a few
septic shock patients from high dose catecholamines.
Reference
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Intr: Despite extensive research and an improved standard of care, sepsis
remains a disorder with a high mortality rate. Sepsis is accompanied by
severe metabolic alterations. However, there are controversies about
changes in lipid profiles in sepsis patients.
Objectives: To examine whether disorders of lipid metabolism are
associated with worse disease activity and mortality.
Methods: We evaluated 117 sepsis and septic shock patients (65 survivors
and 52 non-survivors) who were admitted to the intensive care unit of a
university-affiliated hospital in Korea. Serum levels of cholesterol,
triglyceride (TG), high-density lipoprotein (HDL), low-density lipoprotein
(LDL), free fatty acid (FFA), and apolipoprotein (apo) A-I were measured on
days 0, 1, 3, and 7. Patients who had previously used statins or steroids, for
treating lipid diseases or liver diseases were excluded.
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Results: Non-survivors showed significantly higher SOFA scores than
survivors (p = 0.008). Non-survivors had low levels of cholesterol, TG, HDL,
LDL, and apo A-I levels on days 0, 1, 3, and 7. In linear mixed model analysis,
over time the variation in TG, LDL, FFA and apo A-I between groups differed
significantly (p = 0.043, p = 0.020, p = 0.005, and p = 0.015, respectively).
However, there were no significant differences in cholesterol or HDL
between groups. Through multivariate analysis, TG level and SOFA scores
were associated with mortality on day 0 and day 1 (p = 0.018 and p = 0.008,
respectively). In survival analysis, the high TG level group showed better
prognosis than the other groups (p = 0.022).
Conclusions: Recently, in two large, multicenter, double-blind, randomized,
placebo-controlled studies, simvastatin and rosuvastatin did not improve
clinical outcomes in acute respiratory distress syndrome (ARDS) or sepsisassociated ARDS patients. Similary, in contrast to previous studies, our study
showed that low TG level is associated with mortality in ICU patients with
sepsis. This may be due to alterations in serum lipid metabolism during
sepsis, modulating the host response to inflammation in critically ill patients.
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Aspirin and statin therapy in sepsis, a red herring?
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Intr: Severe sepsis is attributable to 37000 deaths per year in the United
Kingdom [1]. Recent studies have suggested aspirin or statins have a
beneficial effect in the treatment of sepsis, reducing overall mortality
[2-4]. This is thought to be secondary to their anti-inflammatory effect,
blocking inflammatory cascades triggered in sepsis [2,3].
Objectives: To identify whether aspirin therapy, statin therapy or
combination therapy improves survival in septic patients admitted to ICU
compared to patients receiving neither.
Methods: Patients admitted with sepsis to a 5 bedded teaching hospital
intensive care unit over a 2 year period from January 2013 to March 2015
were identified utilising the WardWatcher™ database. Demographic data,
outcome data and medications prescribed during this time were obtained
via the ICU clinical information system, specifically looking for aspirin and
statin therapy prior to admission. This information was subsequently
analysed using an Excel™ spreadsheet.
Results: During the study period, there were a total of 218 (35.7%)
admissions to ICU identified with sepsis out of a total of 611 admissions.
Ten were excluded due to incomplete data. Septic patients were split
into four groups; aspirin therapy, dual aspirin and statin therapy, statin
therapy, neither aspirin nor statin therapy.
The majority (61%) of patients admitted with sepsis were on neither
aspirin nor statin therapy. This patient group also had the lowest median
age of 56. Median APACHE-II scores were similar in each group and this
was reflected in the lack of any significant survival difference between
groups. Patients on neither therapy were more likely to survive hospital
admission (67.7%) than those on dual (57.6%) or single aspirin or statin
therapy, although this was not statistically significant.
Conclusions: Our study demonstrates no significant benefit in outcome
from sepsis in intensive care with aspirin or statin therapy.
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Table 1(abstract A227) Medications prescribed
Aspirin therapy

Statin therapy

Dual therapy

Neither therapy

Total number

12

36

33

127

Male:Female ratio

1:1

1:1.25

1:1.2

1:1.1

Median age (IQR)

70.5 [61.25-78.25]

66 [52.25-75]

72 [63-77]

56 [47-68.5]

Surgical:Medical

1:3

1:2

1:0.7

1:0.69

Median APACHE-II (IQR)

17.5 [15.5-24.5]

20 [17-28]

20 [16-26]

20 [14-27]

% Hospital survival

66.7

63.9

57.6

67.7

2.

3.

4.

O´Neal HR, Koyama T, Koehler EA, Siew E, Curtis BR, Fremont RD, May AK,
Bernard GR, Ware LB: Prehospital statin and aspirin use in the prevalence
of severe sepsis and acute lung injury/acute respiratory distress
syndrome. Critical Care Medicine 2011, 39(6):1343-50.
Christensen S, Thomsen RW, Johansen MB, Pedersen L, Jensen R,
Larsen KM, Larsson A, Tonnesen E, Sorensen HT: Preadmission statin use
and one-year mortality among patients in intensive care - a cohort
study. Critical Care 2010, 14(2):R29.
Dobesh PP, Klepser DG, McGuire TR, Morgan CW, Olsen KM: Reduction in
mortality associated with statin therapy in patients with severe sepsis.
Pharmacotheapy 2009, 29(6):621-30.
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university emergency ICU
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Medicine, Nagoya, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A228
Intr: Nagoya University Hospital set up an original management bundle
for septic shock on 1st May 2011. This study was intended to verify the
strategy.
Methods: This study adopted retrospective analysis. As the basis for
management of septic shock, 13 main elements were combined as the
management bundle of septic shock, which contained antibiotics followed
culture sampling, standard precaution, infusion therapy adjusted with
echocardiogram, early goal-directed original infusion methods, lactate
clearance, open lung strategy, analgesia and sedation, b-adrenergic
receptor non-stimulation, urine volume management, continuous
henofiltration, early enteral nutrition within 48 hours, and early
rehabilitation within three days. We analyzed the feasibility and the
outcome for septic shock in accordance with this policy from 1st May 2011
to 31st December 2014 as compared with in-ICU mortality rate of more
than 25% in 2010.
Results: Out of total 1,714 cases managed in our ICU among the period,
96 were included with septic shock. The sex ratio was 63:33, mean age was
64.6 ± 18.7 years old, mean ICU stay was 11.6 ± 13.4 days and APACHE II
score was 28.6 ± 7.8. The shock withdrawal rate was 99.0%, and in-ICU
mortality and 28 day mortality was 5.2% (n = 5) and 6.3%(n = 6),
respectively. The dominant causes of death were DNR order with intraabdominal infection, intestinal necrosis and soft tissue infection.
Conclusions: A high survival rate was obtained with our septic shock
management bundle as compared to our management in 2010 and
sepsis registry in the Japanese Society of Intensive Care Medicine.
Grant Acknowledgment: Grants-in-Aid for Scientific Research in Japan.
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Intr: Rapid response teams (RRT) are important systems for identifying
patients requiring intensive car e [1]. Compliance with the process of care
in sepsis can be increased by the activation of RRT, thereby reducing
hospital mortality rate [2].
Objectives: To investigate the correlation between the clinical outcomes
of septic patients and the elapsed time before transfer to the intensive
care unit (ICU).
Methods: A retrospective descriptive study performed in a large hospital
in São Paulo, Brazil, with all patients admitted to the ICU by RRT activation
due to suspected sepsis, sepsis, severe sepsis or septic shock from January
to December 2011.
Results: 39 patients were attended by RRT 5 to 20 minutes after activation.
Thirty patients (76.9%) were immediately transferred to the ICU. The
elapsed time since assessment to transfer to the ICU ranged from 15 to
30 minutes (n = 5, 12.9%), 30 minutes to 1 hour (n = 15; 38.5%), 1 to 2
hours (n = 8, 20.5%) and ≥3 hours (n = 8, 20.5%). As for the clinical
outcome in the ICU, 20 (51.3%) had a clinical improvement, 14 (35.9%)
died and 5 (12.8%) had an initial clinical deterioration with subsequent
improvement. Clinical improvement or initial deterioration with
subsequent recovery occurred mainly among patients transferred to the
ICU within 15 minutes to 3 hours. In patients transferred after 3 hours,
death was the most frequent outcome.
Conclusions: The clinical outcomes of septic patients early transferred to
the ICU are better than the outcomes of patients transferred later.
References
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by a Rapid Response Team Versus Conventional Admittance,
Characteristics, and Outcome. Critical Care Medicine 2013, 41(3):725-31.
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The evaluation of perfusion index as a predictor of vasopressor
requirement in patient with sever sepsis and septic shock
I Rasmy, N Nabil, H Mohamed, S Abdel Raouf, A Hasanin, A Eladawy*,
M Ahmed, A Mukhtar
Cairo University, Cairo, Egypt
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A230
Despite various campaigns and the presence of strong evidence for
management, septic shock remains the leading cause of death worldwide
[1]. A strong association has been found between early initiations of
vasopressor therapy and reduced mortality in these patients [2]. These
findings raise an important question: Is there any tool that can predict the
requirement of vasopressor therapy in patients with severe sepsis.
Objectives: A prospective observational study was conducted to examine
whether perfusion index (PI) could predict vasopressor use during early
resuscitation of patients with severe sepsis.
Methods: All consecutive patients who were clinically suspected of having
severe sepsis defined by the criteria of the American College of Chest
Physicians/ Society of Critical Care Medicine Consensus Conference; were
included. Upon admission to intensive care unit (ICU), hemodynamic,
central and peripheral perfusion variables were simultaneously recorded at
baseline. Perfusion variables included; PI, blood lactate level, central
venous oxygen saturation (ScV02), and the difference between central
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venous carbon dioxide (PcvC02) and arterial carbon dioxide (PaC02)
pressures (Pv-a C02). Arterial blood lactate will be measured at T0. The
requirement of vasopressor was evaluated as yes/no.
Results: A total of 36 patients fulfilling inclusion criteria were enrolled in
our study, of whom 15 died and 21 survived. Twenty-one of the 36
patients required vasopressor and 15 did not. The cutoff of the PI value
was ≤0.3 for predicting vasopressor requirement, resulting in a sensitivity
of 100% and a specificity of 93%; AUC was 0.96 (95% CI 0.8-0.99), p <
0.0001. The cutoff of the PI value was ≤ 0.21 for predicting ICU mortality,
with sensitivity of 86% and a specificity of 90%, AUC was 0.94 (95% CI 0.80.99), p < 0.0001.
Conclusions: PI less than or equal to 0.3 is predictive of vasopressor
requirement during early resuscitation of patients with severe sepsis and
septic shock.
References
1. Vincent J-L, Marshall JC, Namendys-Silva S a, et al: Assessment of the
worldwide burden of critical illness: the Intensive Care Over Nations
(ICON) audit. Lancet Respir Med 2014, 2:380-6.
2. Beck V, Chateau D, Bryson GL, et al: Timing of vasopressor initiation and
mortality in septic shock: a cohort study. Crit Care 2014, 18:R97.

FLUIDS, BLEEDING AND THROMBOSIS I
A231
Prevalence and associated factors of developing venous
thromboembolism in the perioperative period
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Medical School, Department of Anesthesiology, Inzai, Japan; 3Nippon
Medical School, Division of Intensive Care Unit, Inzai, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A231
Intr: Previous studies suggested that the prevalence of venous
thromboembolism (VTE) is considerably lower in Asian populations
compared with Western populations. It is therefore indicated that the
incidence and risk of developing VTE among Asian countries should be
evaluated separately.
Objectives: This study aimed to clarify the epidemiology and associated
factors of developing VTE during the perioperative period in a tertiary
care hospital in Japan.
Methods: We retrospectively reviewed patients who underwent
operation under general anaesthesia between August 2011 and
December 2013. VTE in the perioperative period was identified through
contrast enhanced CT which was performed from 30 days before
operations until 90 days after operations. Multivariate logistic regression
was conducted to assess the associated factors of developing VTE.
Results: 8287 patients were included in this analysis. The mean age of
subjects was 58.7 ± 16.5 years and there were 3973 (47.9%) female
patients. 102 (1.23%) cases showed the evidence of VTE during the
period and 64 were diagnosed postoperatively. Of these, 34 (53%)
patients received pharmacological prophylaxis after operation. In-hospital
mortality of patients with VTE was 3.9%. Multivariate analysis revealed
that associated factors of developing VTE were female patients (odds
ratio [OR] 3.24, 95% confidence interval [CI] 1.84 to 5.70, P < 0.001),
receiving open reduction internal fixation (ORIF) (OR 2.96, 95%CI 1.49 to
5.88, P = 0.002), and receiving multiple surgeries during the course of
hospitalization (OR 32.25, 95%CI 18.21 to 57.11, P < 0.001).
Conclusions: The perioperative incidence of VTE was substantially lower
in this study than in previous reports for Western populations. Patients
who were female, had ORIF and multiple surgeries were highly associated
with the occurrence of VTE.
References
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Intr: Perioperative bleeding remains one of the major causes of increased
mortality and morbidity in patients (pts) undergoing liver transplantation
(LT). Only few studies have examined the association between genetic
polymorphisms and increased blood loss in the population of surgical pts.
There are no data regarding this issue neither in liver nor in any other
solid organ transplant recipients.
Objectives: To evaluate the risk exerted by each of the following
polymorphisms on perioperative blood loss in adult pts undergoing LT
from cadaveric donors: platelet glycoprotein (GP) IaIIa -52 C/T and 807 C/T,
GP Iba 524 C/T, tissue factor (TF) -603 A/G and tissue factor pathway
inhibitor (TFPI) -399 C/T.
Methods: We have prospectively enrolled 78 adult pts undergoing
cadaveric LT in Central Teaching Hospital of the Medical University of
Warsaw. Pts were recruited from August 2012 until March 2014. Written
informed consent was obtained from all pts. All subjects were tested for
the above polymorphisms. For each polymorphism an allele carrying
increased risk for perioperative bleeding (pro-haemorrhagic) was
hypothesized based on available data on their physiological role: allele T
(GP IaIIa -52C/T), allele C (GP IaIIa 807 C/T), allele C (GP Iba 524 C/T), allele
A (TF -603 A/G) and allele C (TFPI -399 C/T). The primary end point was
number of units of red blood cells (RBC), fresh frozen plasma (FFP),
platelet concentrates (PLT) and cryoprecipitate transfused during LT.
Results: The frequency of pro-haemorrhagic alleles in the study
population varied from 0.51 to 0.90. The percentage of pts being
homozygotes for the pro-haemorrhagic alleles was 24% for GP IaIIa -52 C/
T, 28% for TF -603 A/G, 50% for GP IaIIa 807 C/T, 64% for TFPI -399 C/T,
and 81% for GP Iba 524 C/T. Multivariate linear regression analysis
showed that TF -603 AA genotype was independently associated with
increased amount of RBC transfused intraoperatively (b = 0.221; p < 0.05).
There was no relation between the amount of RBC transfused and other
polymorphisms analyzed. GP IaIIa -52 TT genotype was independent
predictor of the amount of FFP (b = -0.197; p < 0.05) and PLT (b = -0.222;
p < 0.05) used intraoperatively. No association was found for other
polymorphisms. None of the analysed genotypes have significantly
affected the amount of cryoprecipitate transfused during LT. Genetic
factors were explaining 4%, 5% and 3% of the variablity of the amount of
respectively RBC, FFP and PLT transfused intraoperatively.
Conclusions: This is the first study to demonstrate that polymorphisms
of TF -603 A/G and GP IaIIa -52 C/T are independent predictors of
perioperative blood loss in adult pts undergoing LT. Surprisingly, for GP
IaIIa -52 C/T an allele hypothesized to be associated with increased blood
loss turned to be a protective factor. Therefore further studies are
required to explain mechanistic link of this association.
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Extra vascular lung water but not lung ultrasound predicts grade 3
pulmonary graft dysfunction and utilization of rescue therapies for
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Intr: Primary graft dysfunction (PGD) is the result of pulmonary edema
following lung transplantation. The definition [1] is based on Pa02/Fi02
and the presence of lung infiltrates on chest X-ray. Lung ultrasonography
(LUS) and the extravascular lung water index (EVLWi) are reliable
methods for quantification of lung edema [2,3].
Objectives: We tested if LUS and EVLWi were associated with grade 3
PGD.
Methods: We prospectively included patients who underwent lung
transplantation in one university teaching hospital over a 14-month
period. LUS scores and EVLWi were assessed at ICU admission and during
the following 48 hours period. We compared patients with grade 3 PGD
with the others.
Results: 36 patients were included. Among them, 13 (36 %) had grade 3
PGD. EVLWi was significantly higher in the grade 3 PGD group at ICU
admission, day one and at day 2.
A cut-off value of 14 ml/kg of EVLWi at admission predicts the
progression to grade 3 PGD with a sensitivity of 82% and a specificity of
77% and was significantly associated with the need for rescue therapy for
severe hypoxemia.
Less than a half of patients had all their LUS windows available. LUS
scores did not discriminate patients with grade 3 PGD from the others.
Conclusions: Contrary to LUS scores, EVLWi is a promising tool for early
assessment of grade 3 PGD after lung transplantation.
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Intr: The Emergency Laparotomy Network have highlighted the
significant morbidity and mortality associated with emergency abdominal
surgery [1]. Poor standards of care have been identified by the National
Confidential Enquiry into Patient Outcome and Death.
Objectives: Conduct a prospective audit of patients undergoing nonelective laparotomy in a district general hospital including time of day of
surgery, seniority of personnel, post-operative disposition and postoperative complications.
Methods: Patients ≥50 years undergoing non-elective laparotomy were
included. Preoperative and intraoperative data were collected via
standard proforma completed by attending anaesthetist. Post operatively,
data were collected via standard proforma daily for 7 days.
Results: Data were collected for 43 patients (24 female), 65.1% were
aged 60-79 years and 62.3% were ASA 3. Preoperatively 16.3% received
level 2 or 3 care. Prior to non-elective laparotomy 23.3% of patients had
previous abdominal surgery within the preceding 11 days.
Seventy-three percent of surgeries were conducted from 08:00 to 17:59
(5% from 00:00 to 07:59). Consultant surgeon and consultant anaesthetist
were present intraoperatively in 80% and 72.5% of cases respectively and
in 55% of cases were present together.
Immediate post-operative care was as follows: 46.5% post anaesthetic
care unit (PACU), 11.6% level 2 (non-PACU) and 41.9% level 3 care. From
PACU, a further 15% were transferred to higher level care at 6 hours.
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Mean length of stay in critical care 3.36 days (range 0.5 - 15.5 days) and
in hospital 24 days (range 3 - 65 days).
The overall incidence of perioperative AKI between day 4 preoperatively
and day 7 postoperatively according to AKIN classification and/or serum
NGAL was 67.4%. AKIN 3 was reached in 11.6% of patients and 7.0%
received haemodiafiltration. AKI was unresolved at day 7 in 11.6%.
Post-operative proforma were completed daily for ≥4 days in 37 patients.
Within the first 4-7 post-operative days, 14 patients required TPN,
4 patients had an episode of atrial fibrillation, 3 developed pneumonia,
3 congestive cardiac failure and 3 required a further laparotomy. Three
patients were dead at 30 days.
Conclusions: The majority of operations occurred during the day and by
senior staff however combined presence of consultant surgeon and
anaesthetist could be improved. Utilisation of critical care resources was
significant with >68% of patients receiving level 2 or 3 care. The long
hospital stay may be accounted for by the wide range of early postoperative complications and the high rate of repeat surgery. Limitations
of the audit include lack of information on timeliness of surgery and on
perioperative physiological disturbance.
Reference
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Intr: Our University Hospital is one of the national reference centers in
upper extremity replantation surgery (ERS) (the transfer is carried out on
air transportation by the National Transplant Organization, NTO).
Therefore, it is important to optimize postoperative care in the ICU that
may influence replantation evolution.
Objectives: To describe the characteristics of patients undergoing this
surgery admitted to the ICU and to evaluate prognostic factors related
with bad outcome [2].
Methods: Observational study of patients with ERS during a period of
seven years (2008-2014). Computer research of electronic medical records
in databases was conducted. We obtained a sample of 60 cases and
classified them into two groups: good and poor outcome. We analyzed:
epidemiological variables (age, smoking, diabetes, arteriopathy) variables
related with injury mechanism (degloving, flattening, large bone lesion,
neural lost and vascular affectation), surgery and postoperative care
(amines, mechanical ventilation, transfusion, ICU stay).
We compared the factors associated with poor outcome in both groups.
Results: In our sample of 60 cases 85% were male, mean age was 47,13
years, and no differences in previous comorbidities were observed. We
found significant differences between the injury mechanism and the
presence of large bone and vascular lesion (Table 1). Time of ischemia
and surgery were comparable. There were no treatment differences in
the ICU in both groups. ICU replantation survival was 93,3%, with 10% of
early reoperation due to arterial thrombosis.
Conclusions: In our sample, large bone and vascular affectation were the
factors associated with poor replantation outcome, in patients with upper
extremity amputation. No differences related with surgical or
postoperative care variables were observed. Replantation survival rates,
and need of reoperation in our series, were consistent with literature data
[3].
References
1. Nick Brinkman J, H. Derks Lieke, Klimek Markus, et al: Perioperative Fluid
Management and Use of Vasoactive and Antithrombotic Agents in Free
Flap Surgery: A Literature Review and Clinical Recommendations. J
Reconstr Microsurg 2013, 29:357-366.
2. Masoomi , et al: Predictive risk factors of free flap thrombosis in breast
reconstruction surgery. Microsurgery 2014, March.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 117 of 507

Table 1(abstract A235)
Variable

Good outcome (n = 30)

Bad outcome (amputation, n = 30)

P value

Injury mechanism(%) (degloving, flattening)

34.8

65.2

0.09

Large bone lesion(%)

21.7

78.3

0.00

Large vascular affectation (%)

18.8

81.3

0.00

Large neural lost(%)

44.7

55.3

0.11

Warm ischemia time (mean hours ± SD)

4,0 ± 1,44

4.36 ± 1.45

0.57

Surgery time (median hours, IQR)

4.00 (3,15-7,50)

5.00 (3.00-8.30)

0.61

3.

Prucz RB, Friedrich JB: Upper Extremity Replantation: Current Concepts.
Plast Reconstr Surg 2014, 133:333.

A236
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Intr: Individualised Goal Directed Fluid Therapy, monitoring Cardiac Output,
or other surrogates of tissue oxygenation, to guide intra-venous (IV) fluid
delivery, is a cornerstone of Enhanced Recovery. Debate surrounds the
optimal timing, volume and targets for IV fluid, but the physiological
consequences of head-down positioning, pneumoperitoneum (laparoscopic)
and the implications of hypoperfusion or oedema for anastomotic integrity,
demand scrupulous attention to fluid management in colorectal surgical
patients. Flow monitoring devices (eg Oesophageal Doppler) can reduce
complications and current guidance stipulates their use [1].
Objectives: Our objectives were to review local peri-operative fluid
management and assess the extent to which Goal Directed Fluid Therapy
impacts on outcome in colorectal surgical patients.
- What is compliance with intra-operative Cardiac Output monitoring?
- How does Cardiac Output monitoring influence peri-operative fluid
therapy and patient outcome?
Methods: A retrospective notes analysis was performed on patients who
underwent elective major colorectal surgery at the Royal Berkshire
Hospital between January and May 2012. Demographics, co-morbidities
and intra-operative and post-operative data were recorded, including
haemodynamic monitoring, fluid management and post-operative
destination. Outcomes recorded included post-operative complications,
length of stay and 30-day mortality.
Results: 65 patients were included: mean age 67.6 years; 57% male.
5% operations were open, 77% laparascopic and 18% laparoscopic
converted to open.
Conclusions: - Cardiac Output monitoring is not used in a sufficient
number of patients.
- Patients with Cardiac Output monitoring received more fluid intraoperatively, had higher complication rates and length of stay. This
probably reflects a higher risk cohort, whose complexity is identified early
and who are treated aggressively.
- Restriction of intra-operative IV fluid to 1 or 2 litres, made little
difference to the total peri-operative intake.
- Post-operative fluid was better restricted in the High Dependency Unit.
To optimise fluid management through the peri-operative pathway, we
propose:
- Intra-operative Cardiac Output monitoring should be universally
implemented in major colorectal surgical patients.
- Patients should be nursed post-operatively in high dependency areas,
which are equipped and staffed to facilitate tight, focused, individualised
fluid management.
Reference
1. Gustafsson UO, et al: World J Surg 2013, 37:259-284.

Figure 1(abstract A236) Use of Cardiac Output monitoring. For patients
receiving < 1 or 1-2 litres intra-operative IV fluid, the mean total perioperative* intake was 3.55 and 3.37 litres respectively. Patients receiving
2-3 or >3 litres intra-operatively received a mean total of 4.88 and 6.5
litres peri-operatively. * Intra-operative and 72 hours post-operative

Figure 2(abstract A236) Complication rate and Intra-operative IV
fluid.

Figure 3(abstract A236) Length of Stay and Intra-operative IV fluid.
Patients admitted to High Dependency care received 0.89 litres IV
fluid in the 72 hours post-operatively, compared to 2.19 litres
when nursed in standard wards.
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urinary biomarkers in patients undergoing colectomy: a prospective
observational pilot study
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Intr: Several studies have suggested an association between chloride rich
fluids and acute kidney injury (AKI) in perioperative and critically ill
patients [1]. The mechanism of injury has not been fully described but
renal haemodynamic effects and a change in oxidative stress have been
hypothesised. Urinary Cystatin C (uCysC) is a sensitive and early marker of
renal tubular injury [2]. Levels of uCysC correlate well with adverse clinical
outcomes such as AKI and mortality. Urinary neutrophil gelatinaseassociated lipocalin (uNGAL) has been shown to be an excellent predictor
of acute renal injury in paediatric and adult cardiac surgery [3] but has
not previously been studied in non-cardiac surgery.
Objectives: To assess the effect of balanced versus non-balanced fluid
replacement in peri-operative patients using uCysC and uNGAL.
Methods: We performed a prospective observational pilot study on
patients with normal baseline renal function undergoing elective
colectomy. Patients received either Hartmann´s Solution or 0.9% Saline
intra-operatively according to a stroke volume variation based protocol.
Urine samples were taken at baseline, on completion of surgery, 4 hours
and 12 hours post completion. Baseline and post-operative day 1
creatinine levels were measured.
Results: Twenty patients (n = 20) were recruited for this pilot study,10 in
each group. There was no significant difference in gender distribution,
mean age, mean pre-op pH, mean baseline NGAL and Cystatin between
the groups. Patients receiving 0.9% Saline had a higher post-op chloride
with a mean difference of 4.4 mmol (95% 0.3-7.98, p = 0.019). pH was
lower in the saline group (7.33 vs 7.37) but this was not statistically
significant (p = 0.10). No significant difference was seen in intra-operative
fluid volume and urine output at 4 hours. Patients receiving 0.9% Saline
had a higher urine output at 12 hours with mean difference of 239 ml
(95%CI 61.04-416.97, p = 0.011). There was no significant difference
between pre and post op uNGAL or uCysC at 4 and 12 hours in both
groups. There was no significant difference in level of uNGAL or uCysC
between the two groups at all time-points.
Conclusions: Patients treated with 0.9% Saline but not Hartmann’s
Solution developed hyperchloremia but this did not result in a rise in
uNGAL or uCysC. Patients undergoing elective colectomy do not develop
a rise in uNGAL or uCysC as a result of the operative process, unlike
those undergoing cardiopulmonary bypass.
Grant Acknowledgment: Research was facilitated by a grant from the
NUI Galway Millennium Research Fund.
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Which amount of fluid do we need to evaluate preload dependency?
J Marc1*, B de Broca1, PG Guinot1, T Archange1, J Garnier1, MO Fischer2,
H Dupont1, E Lorne1
1
Univ. Hospital Amiens, Amiens, France; 2CHU Côte de Nacre, Caen, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A238
Intr: Cardiac output optimisation is based on stroke volume (SV)
variations with fixed volume expansion (VE) or use of dynamic preload
indices. The amounts of volume and thresholds used for SV increase vary
between studies.
Objectives: The objective of this study was to evaluate the ability of the
stroke volume (SV) variation with 250 ml (Δ250SV) of volume expansion
(VE) to predict further SV increase with VE. We also studied the ability of
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respiratory SV variation (ΔrespSV) to discriminate fluid responisvenness
according to the amount of VE (250 then 500 ml). Fluid expansion
consisted on infusion of 500 ml of Ringer lactate fractioned by step of
250 ml over 10 min.
Methods: After IRB approval, 48 patients ventilated with a tidal volume
of 7 ml/kg and monitored by an oesophageal Doppler were included.
Hemodynamic (heart rate, blood pressure) and ODM (peak velocity (PV),
stroke volume (SV), corrected flow time (FTc), cardiac output (CO),
ΔrespSV) data were collected before VE, after 250 ml and 500 ml.
Responders (R) were defined by an increase ≥10% of SV after VE. We
defined three groups : Non-responders (NR), Responders at 250 and 500
ml of VE (R) and Non-responders at 250 ml but Responders at 500 ml of
VE (NR250). Data were compared by ANOVA with post-hoc analysis and
Mann Whitney test. A ROC curve was constructed for ΔrespSV250,
ΔrespSV500 and Δ250SV.
Results: Of the 48 patients, 18 (38%) were classified as NR, 17 (35%)
NR250 and 13 (27%) R. In the overall population, 30 patients increased SV
over 10% after 500 ml of VE. In the NR250 group the average Δ250SV
was 8% (IC95: 6-10) and 11 (23%) patients had a Δ250SV less than 10%
whereas they were responders for 500 ml of VE. The Δ250SV AUC was 0,9
(IC95:0,79-0,97), p < 0,001, with an optimal threshold at 7%. The ΔrespSV
AUC differed with the amount of VE used (0,76(IC95:0,62-0,88) for 250 ml
and 0,87(IC95:0,74-0,95) for 500 ml, p < 0,05).
Conclusions: In this study, VE with 250 ml of crystalloid solution hid 50%
of the responders for 500 ml. For a VE titration, a Δ250SV threshold at
10% could miss an important number of preload dependant patients.
Predictability of dynamic preload indices vary according to the amount of
VE. It could be related to crystalloid expansion power effect.

A239
Fluid responsiveness predicted by transcutaneous partial pressure of
oxygen in critically ill patients
J Xu1*, Y Yang2, H Qiu2
1
Southeast University, Zhongda Hospital, Intensive Care Unit, Nanjing, China;
2
Southeast University, Zhongda Hospital, Nanjing, China
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A239
Objectives: Our goal was to study the feasibility of predicting fluid
responsiveness by transcutaneous partial pressure of oxygen (Ptc02) in
the critically ill patients.
Methods: This was a single centre prospective study conducted in the
intensive care unit of a tertiary care teaching hospital. Patients for whom
the attending physician decided to perform a fluid challenge or presence
of at least one clinical sign of inadequate tissue perfusion in the absence
of contraindication for fluid infusion were eligible to participate in the
study. Ptc02 was used to continuously record at baseline, during a passive
leg raising (PLR), and then during a 250 ml rapid saline infusion in 10
minutes. Fluid responsiveness is defined as a change of stroke
volume≥10% after 250 ml volume infusion.
Results: Twenty-three patients were included; of whom, 9 responded to
volume expansion. In the 9 responders, heart rate, mean arterial pressure,
pulse pressure, central venous pressure, cardiac output, stroke volume,
Ptc02 all increased significantly (p < 0.05). Fluid responsiveness was
predicted by the PLR-induced change of 13.9% in Ptc02 (area under
receiver-operating characteristic curve 0.932) with a sensitivity of 77.8%
and a specificity of 100%.
Conclusions: In this prospective study, it is suggested that the newly
defined parameter, Ptc02 changes during the volume expansion or PLR
appears to be a good parameter to predict fluid responsiveness.
Trial Registration: NCT02083757.

A240
The change of procalcitonin concentrations after tracheostomy at
bedside
K Sato*, M Okajima, T Noda, Y Koshida, T Taniguchi
Kanazawa University Hospital, Intensive Care Unit, Kanazawa, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A240
Intr: Serial Procalcitonin (PCT) measurement has become a part of routine
Intensive care unite (ICU) practice to monitor infections. Tracheostomy is
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one of the most common surgical procedures in ICU. In addition to
procedure itself, complications of tracheostomy such as hemorrhage,
airway complications, and pneumothorax may have an influence on daily
PCT concentrations.
Objectives: To investigate the relationship between the change of PCT
and complications of tracheostomy in ICU.
Methods: We conducted a retrospective chart review study of adult ICU
patients at Kanazawa university hospital from January 2010 to January
2015. We included adult patients (>18 year-old) performed tracheostomy
at the bedside and measured daily PCT as a marker of infection and
collected results of PCT both within 12 hour before and 12-24 hour after
tracheostomy. Alert PCT was defined as a PCT ≥0.5 ng/mL that was not
decreasing from previous level. Perioperative complications including new
onset of coincidental bacterial infections were investigated. We also
collected the changes of markers including C-reactive protein, white
blood cell count, SIRS, and SOFA score.
Results: A total of 102 patients were enrolled. The mean time to
tracheostomy was 8.4 ± 6.4 days. A total of 6 perioperative complications:
hemorrhage (n = 1), airway complications (n = 2), pneumothorax (n = 2),
bronchospasm (n = 1), and 2 coincident bacterial infections: blood stream
infection (n = 1), catheter related blood stream infection (n = 1) were
reported. Tracheostomy related death was not observed. Only 10% of all
patients showed alert PCT. Multivariate stepwise logistic regression
analyses adjusting time to tracheostomy, SOFA score, and steroid usage
revealed that perioperative complication was independently associated
with alert PCT. Receiver operating characteristic curves (ROC) were
generated to evaluate the predictive ability of the change of PCT (ΔPCT =
PCT before tracheostomy - PCT 12-24 hour after tracheostomy) for
perioperative complications and showed ΔPCT was a most reliable marker
with area under the ROC curve of 0.99. The optimal cut off point of ΔPCT
was −0.04 ng/mL with 100% of sensitivity and 97% of specificity.
Conclusions: The present study strongly suggests that PCT is a reliable
marker to monitor the patients’ course after tracheostomy in ICU.

A241
Peri- and post-operative management of the “high-risk” surgical
patient. an audit of practice in a large district general hospital
L Winslow*, L Bridge
Whiston Hospital, Intensive Care Unit, Prescot, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A241
Intr: In 2011, the National Confidential Enquiry into Patient Outcome and
Death (NCEPOD) published a report, “Knowing the Risk,” [1] which
reviewed data regarding peri-operative management of the high risk
surgical population and subsequently produced recommendations in aim
to improve outcomes in this patient population.
Of particular focus, recommendations included; clear documentation of
operative mortality risk, to use peri-operative cardiac output monitoring
with CardioQ technology, as supported by NICE Medical Technology
guidance 3 [2] and to provide higher-level care, with Critical Care input,
post-operatively.
Aim: This study aimed to audit clinical anaesthetic practice at a large
district general hospital (DGH) against those recommendations outlined
in the NCEPOD 2011 report, regarding the management of high risk
surgical patients.
Methods: Case notes were used for retrospective data collection. Patients
undergoing emergency surgery between January-March 2013 and JanuaryMarch 2014 were identified. From these, high-risk patients were selected
for inclusion in the audit. For the purpose of this audit, high-risk patients
were defined as those older than 65 years and undergoing emergency
laparotomy. Data included demographic details, documentation of risk,
peri-operative haemodynamic monitoring used, 30-day survival and
involvement of Critical Care post-operatively. These data were collated and
compared between 2013 and 2014, identifying any interval improvement,
and with the national prospective data outlined in the NCEPOD report.
Results: 33 and 23 patients were identified as undergoing high-risk
surgery in 2013 and 2014, respectively.
NCEPOD data identified arterial lines; central lines and cardiac output
monitoring were used in 27%, 14% and 5%, in high-risk patients,
respectively. In this audit, these figures were 50%, 36.1% and 2.8%, in
2013, and 60.9%, 26.1% and 34.8%, in 2014, respectively.
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In this audit, 69% and 65% of “high-risk” patients were referred to higherlevel care in 2013 and 2014, respectively. Of these, 85% (2013) and 90%
(2014) had a clearly documented plan from higher-level care, whether
that be admission to HDU or outreach plan. The overall admission rates
to higher level care were 47.2% and 65.2% in 2013 and 2014,
respectively. This is comparable to the 22.1% seen in the NCEPOD data.
Conclusions: Comparison between 2013 and 2014 data suggests perioperative care is improving year-on-year after publication of this NCEPOD
report. However, there is a need for further improvement in perioperative care to fully comply with NCEPOD recommendations.
References
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ONCO-HERMATOLOGICAL PATIENTS
A242
Hematological patients profile admitted to an intensive care unit over
20 years experience
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E Giraldez Vazquez, A Garrote Freire, JR Fernandez Villanueva
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Santiago de Compostela, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A242
Objective: To determine Mortality in Hematological patients admitted at
the ICU of University Clinical Hospital of Santiago de Compostela from
August 1995 to November 2014.
Material and Methods: Retrospective observational study of long-term
Survival of total Hematological patients admitted to the ICU of University
Clinical Hospital of Santiago de Compostela between August 1995 and
November 2014. 93 patients were enrolled by variables of Age, Gender,
APACHE-II Score, Hematological Disease, Claim Inpatient Admission,
Length of Stay, Mechanical Ventilation, Continuous Renal Replacement
Techniques (CRRT) and Cause of Death.
Results: 93 patients studied, 69% male, with Mean Age 57 years and SD 15
years. Mean APACHE-II were 22 with SD 9.5, 68% had an APACHE-II >16.
The most frequent Hematological Disease was Lymphoma (44%) followed
by Leukemia (33%), Multiple Myeloma (7.5%), Myelodysplastic Syndrome
(5%) and Others (10.5%). The most frequent cause for ICU admission was
Acute Respiratory Failure (44%). Mean ICU Stay was14 days with SD 15
days. 76% of patients needed Mechanical Ventilation and 29% were into
CRRT. Mortality at ICU was 59%, the most frequent Cause of Death was
Multiple Organ Dysfunction Syndrome (29%), followed by evolution of
Hematological Disease (15%). In a Subgroup Analysis based on Year of
Admission, differences in Mortality rates were noticed before and after
2006 (72% vs 48%) with no statistical significance.
Conclusions: Mortality at ICU was 59%. Most frequent Cause of Death
was Multiple Organ Dysfunction Syndrome (29%) and Hematological
Disease (15%). In a Subgroup Analysis based on Year of Admission,
differences in Mortality Rates were noticed before and after 2006 (72% vs
48%). Though no statistical significance, we think this notorious difference
is based on Hematological treatment improvement and a better Intensive
Care support.

A243
Non-transplant patients with haematologic malignancies have better
survival outcome than recipients of haematopoietic stem cell transplant
(HSCT) AFTER ADMISSION TO INTENSIVE CARE UNIT (ICU)
Y Corcia Palomo1*, T Knight Asorey2, I Espigado Tocino2, L Martín Villén1,
A Gutiérrez Pizarrayo3, J Garnacho Montero1
1
H Virgen del Rocio, Intensive Care Service, Sevilla, Spain; 2H Virgen del
Rocio, Haematology and Haemotherapy Service, Sevilla, Spain; 3H Virgen del
Rocio, Red Española de Investigación en Patología Infecciosa REIPI, Sevilla, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A243
Introduction: Patients with haematological malignancies admitted to ICU
have a high mortality rate. Identifying predictors of mortality and survival
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may be useful for clinical decision making and can help to improve
survival. The differences in mortality rate and other outcomes between
recipients of HSCT and non-transplant haematologic patients admitted to
the ICU have been poorly studied.
Objectives: To compare survival rate after intensive care admission
between recipients of HSCT and non-transplant patients with
haematologic malignancies.
Patients and Methods: Prospective observational study of all
consecutive patients with haematologic malignancies admitted to the
ICU. Patients had been undergone to an HSCT or not. Period: December
2012 through April 2014. Variables that were analyzed included:
demographics haematological disease, stage of the haematological
disease, main reason for admission to the ICU, severity of illness (APACHE
II y SOFA), organ failure, need of organ support therapy, death rate in the
Unit, in hospital and in the following 28 days after admission. The Chi
square test was used to analyse categorical variables and the U Mann
-Whitney test to compare quantitative variables.
Results: 63 consecutive patients were included and their data analyzed.
Twenty-seven (42.9%) have undergone an HSCT and 36 did not. Acute
leukemias were the main hematological diagnosis that determined the
transplant (11 patients, 40.7%) and 51.9% of transplanted patients were
admitted in ICU in complete remission. HSCT recipients tended to be
younger [median age 51 (34-55) vs. 57 (43-66); p = 0.01] and they were
admitted to the ICU in a worst clinical condition SOFA [10 (8-14) vs. 8 (411); p = 0.01] and APACHE II [26 (19-29) vs. 21 (16-28); p = 0.32]. The
most frequent cause of admission to the ICU was respiratory failure
(77.8 %), without differences between both groups (p = 0.54). However,
recipients of HSCT needed more frequently invasive mechanical
ventilation (85.2% vs. 52.8%, p = 0.007) and suffered significantly more
liver failure (77.8% vs. 30.6%; p < 0.001) and renal failure (85.2% vs.
44.4%, p < 0.001). Haemodynamic failure was also more frequent in the
HSCT recipients (88.9% vs. 63.9%; p = 0.02). Hospital mortality rate 28
days after ICU admission of patients with HSCT was higher than for nonHSCT patients (92.6% vs. 44.4%; p < 0.001). There were no significant
differences between both groups in the rest of the analyzed variables.
Conclusions: Recipients of an HSCT have a significantly higher mortality
rate and worse survival than non-transplant haematologic patients after
intensive care admission. The causes for such poor outcome could be the
worst clinical condition at admission, more need for invasive mechanical
ventilation and higher rate of organ failure in HSCT recipients. Knowing
the reasons for these differences merit further investigation and may help
to improve survival of both patients settings.

A244
ICU and long-term mortality analisis of hematology patients admitted
in ICU. a 7 years review from a single spanish center
R Garcia Gigorro1*, A Jiménez-Ubieto2, H Marín1, G Morales-Varas1,
C Grande-García2, JC Montejo-González1
1
Hospital 12 de Octubre, Intensive Care, Madrid, Spain; 2Hospital 12 de
Octubre, Hematology, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A244
Intr: Improved survival in patients with haematological malignancy (HM)
admitted to the intensive care unit (ICU) has largely been reported in
uncontrolled cohorts. Newly diagnosed patients should be admitted,
since their prognosis is still to be defined. Nevertheless the admission of
the remaining patients remains a matter of substantial controversy.
Objectives: To analyse the survival of HM patients admitted to ICU over
a 7-year period (from 2008 to 2014).
Methods: We conducted a detailed retrospective study of sequential adult
ICU admissions with HM in a single centre, considering numerous variables
with regard to their influence on ICU and mortality. Overall survival (OS)
was defined as the time from ICU admission to death from any cause, and
surviving patients were censored at last follow-up. OS were calculated
using the Kaplan-Meier method estimates and the differences assessed by
the log-rank test. All P-value less than 0.05 were considered significant.
Results: Overall, 67 HM patients were included, 62% were male, with a
median age of 59 years (IQR: 19-82). The median APACHE II was 22 (IQR:
12-49). The hematologic diagnosis was as follow: 25 lymphomas (37%),
9 Multiple Myelomas (13%), 6 chronic lymphocytic leukaemia (9%) and 28
acute leukaemia or myeloproliferative or myelodisplasic syndromes in
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acute phase (41%). Disease status at the moment of UCI admission was:
19 (28%) complete response (CR), 24 (36%) newly diagnosis disease and
24 (36%) active disease (of those, 18 patients were refractory to disease
specific treatment and 6 patients were chemosensitive); 67% of patients
were on active oncologic treatment. Principal ICU diagnosis was sepsis
(68%). Median number of organ failure were 2 (IQR: 0-4), and up to 36%
of patients presented neutropenia at the moment of UCI admission.
Median ICU length of stay was 7 days (IQR: 1-48) and hospital of stay 38
days (IQR: 8-109). ICU mortality was 46% (25% of patients died the first
day of ICU admission, and 75% died within the first week).
The rates for ICU, 1-month, 6-month and 12 month mortality were 48%,
55% and 66%, respectively. With a median follow up of 18.5 months (IQR:
8-66), OS was 31%. Figure 1; Hematologic diagnosis (P = 0.04) Figure 2;
status of the disease at the moment of ICU admission (P = 0.01) Figure 3;
and the number of organ failure (≤ 2: 67% vs ≥ 3: 28%, P = 0.009) were
the most powerful predictor variables associated with an increased
mortality.
Conclusions: OS of our HM patients is not worse than that recently
reported from specialist units.The decision for or against ICU admission of
patients with HM should become dependent of the underlying malignant
disease and especially with the status of the disease at the moment of
admission. Almost 50% of survivors are still alive one year after ICU
admission, suggesting that an important subgroup of HM patients benefit
from ICU admission.

Figure 1(abstract A244) Overall Survival.

Figure 2(abstract A244) OS and type of HM in ICU admission.
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Mortality of oncohematologic patients admitted to the intensive care
unit (ICU) who required invasive mechanical ventilation (IMV). do we
have to delay intubation?
Y Corcia Palomo1*, T Knight Asorey2, I Espigado Tocino2, L Martín Villén1,
A Gutiérrez Pizarrayo3, J Garnacho Montero1
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Figure 3(abstract A244) OS and type of response in ICU admission.

A245
Evaluation of the factors affecting the prognosis of patients with solid
tumors and hematologic malignancies in the intensive care unit
Y Savran1*, R Arikan2, B Comert1
1
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Unit, Izmir, Turkey; 2Dokuz Eylul University Faculty of Medicine, Internal
Medicine, Izmir, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A245
Intr: Cancer has an increasing incidence worldwide and has a high
mortality rate. Patients diagnosed with cancer need to be admitted to
intensive care units for various reasons. As a result of the shortage of
beds in intensive care units, physicians feel reluctant about the admission
of these patients to intensive care units.
Objectives: This study aimed to show the prognostic factors of the
patients with solid tumors and hematologic malignancies in intensive
care units, and hence guide physicians to manage patients with cancer
and their intensive care units.
Methods: This study included patients who were hospitalized in Dokuz
Eylul University Hospital Internal Medicine Intensive Care Unit for more than
24 hours during tJanuary 2012-December 2013 interval. The patients were
divided into three groups; patients with solid tumors, patients with
hematologic malignancies, and patiens without cancer. Their data was
analyzed retrospectively. All patients´ data (demographic data, organ failure,
comorbid diseases, critical diseases, presence of infection, immunsupressive
treatments within the last month) were recorded at the time of admittance.
Additionally presence of remission, history of bone marrow transplantation,
previous treatments, presence of neutropenia of patients with solid tumors
and hematologic malignancies were also recorded.
Results: Mortality rate in intensive care unit was found to be %46.0 in
general, %68.6 in patients with solid tumor, %53.0 in patients with
hematologic malignancy, and %39.8 in the control group (n = 512; solid
tumor = 89, hematologic malignancy = 49, control group = 374). The
mortality rate was especially high among patients with solid tumors. In the
logistic regression model, APACHE II score and the need of invasive
mechanical ventilation at the time of admission to intensive care unit were
found as independent risk factors for increased mortality. In addition, the
need of renal replacement therapy at the time of admission to intensive
care unit was found as an independent risk factor for increased mortality
among the control group.
Conclusions: The mortality rate of patients in intensive care units is high,
especially those with solid tumors. At the time of admission to the
intensive care unit, for cancer patients with critical illness, the APACHE II
score and the need of invasive mechanical ventilation should be
evaluated, for these are strong predictors of increased mortality.
References
1. Fromm R, et al: Guidelines for intensive care unit admission, discharge,
and triage. 1999, 551:545-551.

Intr: The oncohematologic patients (OHP) with respiratory insufficiency
who are admitted in the ICU have high mortality, even more if they need
support with invasive mechanical ventilation (IMV). Respiratory support
with non-invasive ventilation (NIV) tries to avoid intubation and therefore
reduce mortality, although this is not yet fully proven.
Objectives: Study mortality difference between OHP admitted to the ICU
with respiratory failure who were intubated during the first hours and
those who were intubated after more than 24 hours of support with NIV.
Patients and Methods: We include all OHP admitted to our ICU with
respiratory failure during two years (2013 and 2014). Demographic
characteristics, underlying disease, admission cause, presence of organ
failure, severity scores and mortality were registered. Data were compared
by analysis bivariate between those intubated within 24 hours (group 1) and
those requiring VMI after more than 24 hours of support with NIV (group 2).
Results: 49 patients, of whom 42 required VMI were included. 35
belonged to group 1, and 7 patients to group 2. We observed that group
1 patients have a significantly higher APACHE II [28 (22-34) vs 17 (16-23);
p = 0.04] and more situations of septic shock [20 (57.1) vs. 1 (14.3); p =
0.005]. No significant differences in the development of organ failure
(renal, hepatic, hematologic), the use of supportive therapies, or inhospital mortality (30, 85.7% vs. 6, 85.7%; p = 1) were found.
Conclusions: In our series, the failure of NIV carries the same mortality as
the VMI in the early hours of ICU admission.

A247
Impact of oncologic pathology (OP) in the evolution of severe sepsis
(SS) in the critically ill patients (CIP)
J Ruiz Moreno1*, E González Marín1, MJ Esteve Paños1,
R Corcuera Romero de la Devesa1, M Moral Guiteras1, M Juliá Amill1,
N Suárez Álvarez1, N Conesa Folch1, F Baigorri González1, A Artigas Raventós2
1
QuirónSalud Hospital Universitario Sagrat Cor, Critical Care Department,
Barcelona, Spain; 2Hospital de Clínicas de Sabadell & QuirónSalud Hospital
Universitario Sagrat Cor, Critical Care Department, Sabadell, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A247
Intr: It is considered that the severity of septic CIPs is higher than the
overall CIPs requiring ICU admission. Nevertheless, the impact of the OP
over the severity of the SS perhaps has not been sufficiently analyzed
and evaluated.
Objectives: To evaluate the impact of the OP in the evolution of the SS
of the CIPs.
Methods: · Study: prospective, analytical, longitudinal, and observational.
· Period: January 1-2011 / June 30-2014 (42 months).
· SETTING. Medical/Surgical ICU.
· Population: 2559 CIPs admitted consecutively to the ICU; sample: 484
CIPs with SS.
· Exclusión criteria: CIPs < 16 y., major burn CIPs, incomplete clinical
documentation, and voluntary discharge.
· Variables analyzed:
a) Age.
b) Hospital mortality.
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Table 1(abstract A247)
Global

%

SS

%

SS with OP

%

SS witout OP

%

N

2559

100

484

18,9

130

26,9

354

73,1

Age

65,88

16,7

73,5

13,1

73,18

11,4

73,64

13,7

p value
NS

Mortality

182

7,1

120

24,8

39

30,0

81

22,9

NS

RRT

91

3,6

70

14,6

20

15,8

50

14,1

NS

TPN

467

18,2

184

38,0

90

69,3

94

26,5

0,0001

IAP

136

5,3

101

20,8

37

28,6

64

18,1

0,012

Metb acid

955

37,3

368

76,0

113

86,9113

255

72,0

0,0006

Table 2(abstract A247)
Global

%

SS

%

SS with OP

%

SS witout OP

%

p value

Blood products

500

19,5

216

44,6

83

63,8

133

37,6

0,0001 NS NS

Cultures

689

26,9

456

94,2

119

91,5

337

95,2

NS

Pericardiocent

8

0,3

3

0,6

2

1,5

1

0,9

NS

ALS

85

3,3

42

8,7

16

12,3

26

7,3

0,085

FGC

54

2,1

28

5,8

8

6,1

20

5,6

NS

FBC

61

2,3

47

9,7

12

9,2

35

9,9

NS

LLS

220

8,6

122

25,2

41

31,5

81

22,9

0,0518

c) Case - mix: metabolic acidosis, total parenteral nutrition, intraabdominal pressure (IAP), blood products, cultures, cardiac output, renal
replacement therapy (RRT), advanced life support (ALS), FGC, FBC,.
e) Organ dysfunction: SOFA and LODS.
f) Limitation of life support (LLS).
· Statistical analysis: Ji squared and contrast of means (Student’s t).
· Limitations of the study: absence of critically burned patients and
pediatric CIPs.
Results: Global CIPs: 2559; sepsis CIPs: 484; non sepsis CIPs: 2075.
SOFA: Global (2.70), septic CIPs (5,32), non-septic CIPs (1,90).
LODS: Global (1.37), septic CIPs (2,78), non-septic CIPs (0,94).
See Tables 1 and 2.
Conclusions: 1) The OP conditions not age or mortality of CIPs with SS.
2) Metabolic acidosis and the need of TPN, IAP and blood products are
higher in the SS with OP.
3) Cultures, RRT, ALS, FGC, and FBC are applied equally in both groups.
4) The LLS is applied more in the SS with OP.
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platelets. ICU patients generally receive a high amount of transfusions [3]
and hematological ICU patients are no exception.
Objectives: Our aim was to describe the number and type of
transfusions given to patients with haematological malignancies admitted
to an intensive care unit. Furthermore, we wanted to test if there was an
association between the number of platelet transfusions given in the first
three days after arrival at the ICU and 30 day-mortality.
Methods: This was a retrospective observational study with data from
patients with ALL, AML and MDS admitted to the ICU at Rigshospitalet,
Copenhagen University Hospital 2008-2012. Data were extracted from the
electronic ICU patient charts, blood bank database and national registries.
To test for an association between platelet transfusions and 30-day
mortality, we used logistic regression adjusted by SAPS II.
Results: Our cohort included 112 patients. 104 (93 %) received at least
one blood product with a median of 20 blood products (IQR 7.5-52.5).
Eighty-five (76%) patients received one or more platelet transfusions
(median 12, IQR 6-37). During the first three days in the ICU, 58 patients
received at least one platelet transfusion (concentrate from 4 donors)
(median 5, IQR 3-8). No association between the number of platelet
transfusions given during the first three days in the ICU and 30-day
mortality was observed (HR 1.004, 95%CI 0.895-1.126).
Conclusions: In this cohort of patients with haematological malignancies
admitted to the intensive care unit the use of blood products was high.
Platelet transfusion given in the first three days in the ICU was not
associated with increased 30-day mortality.
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Intr: Mortality among leukemia patients admitted to the intensive care
unit remains high [1] and bleeding complications are common in
particular among thrombocytopenic patients [2]. Platelet levels measured
in thrombocytopenic ICU patients reflect both the inherit and transfused

Figure 1(abstract A248)
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Intr: Haematological malignancies are associated with treatment releated
morbidity and mortality. Intensive chemotherapy and haematopoetic
stem cell transplantation has increased treatment releated complications.
Transferring a severely ill patients to the intensive care unit for life
support is often a difficult decision.
Objectives: To detect risk factors effecting haematological malignancy
patients mortality after admission to the medical intensive care unit.
Methods: This study was performed prospectively in the medical
intensive care unit of Erciyes Universty Hospital. History, physical exam
and laboratory findings on admisssion,and therapeutic interventions
during ICU stay were recorded. The study end point was ICU mortality.
Results: 32 (%60) of the 53 patients included into this study were male.
The average age of the patients was 49 ± 19 years. The hematological
diagnosis of the patients were as follows; 19 were AML, 12 were MM, 7
were Non-Hodgin Lymphoma and 6were ALL. The most common reasons
for ICU admissions were respiratory failure (%57) and septic shock (%17).
The mean time delay starting from deteriation to ICU was 6 hours (range
1-48). APACHE-2 score was 26 ± 8 and the early warning system score
was 8 (range 1-14). APACHE-2 score and time delay for ICU admission of
nonsurvivors were higher (p= 0.009, 0.05 respectively). Serum total
cortisol levels were lower in survivors compared to nonsurvivors (p=
0.023). ICU mortality rate was 60%.
Conclusions: The mortality rate of haematological malignancy patients
rate was high. The time delay for ICU admission and APACHE-2 score
were important risk factors for ICU mortality. These patients should be
admitted to the ICU as soon as possible when vital signs are detoriated.
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Haematological patients admitted to ICU: differences between survivors
and non-survivors
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R Molina Montero, M Rascón Risco, C Arenillas Juanas, M Manso Álvarez,
Y Ortiz de Zárate Ansótegui, JA Cambronero Galache
H Principe de Asturias, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A250
Intr: Patients with haematological malignancies admitted to ICU have
high mortality. Reticence of intensive care providers to admit and treat
these patients is well described in literature.
Objectives: To evaluate differences between survivors and non-survivors
and provide possible independent risk factors for ICU mortality.
Methods: Single centre observational retrospective study in a 14-bed
Intensive Care Unit of a University Hospital. All haematological patients
admitted between January-2009 and December-2014 were enrolled. Data
acquired included: demographics characteristics, haematological
diagnosis, reason of ICU admission, severity-of-illness scores (APACHE and
SOFA) and intensive care therapy (mechanical ventilation (VM), extrarenal
therapy depuration (ETD) and vasopressor support (VS)).
Results: We included 38 patients in the study,15(39,47%) were survivors
and 23(60,52%) were non-survivors. Median age of 50,47 ± 13,98 vs
59,78 ± 14,73 (p > 0,05) and predominance of males in both groups (60%
vs 73,9%, p > 0,05), respectively. In both groups non-Hodgkin lymphoma
was the most frequent haematological malignancy, 53% and 30,4 %,
survivors and non-survivors respectively and acute respiratory failure was
the most frequent reason for ICU admission(66% and 39,1%, respectively).
Intergroup comparisons revealed statistically significant differences in
APACHE (19,73 ± 8,05 vs 26,48 ± 8,74, p < 0,05) and SOFA (9 ± 3,4 vs
11,83 ± 3,23, p < 0.05). During the first 24h of ICU admission, 60% of the
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survivors patients had 2 or more organ failures, and 73,9% in nonsurvivors group. During evolution in ICU, survivors patients required VM
and VS in 80% and 66,7%, respectively. None of them needed EDT. Nonsurvivors required VM and VS in 91% and 95,7% respectively, and 17,4%
needed EDT. There were no statistically significant differences in ICU
support therapies between survivors and non-survivors. No independent
risk factors for mortality were found by logistic regression analysis.
Conclusions: Mortality in patients with haematological malignancies
remains high. There were significant differences in severity-of-illness
scores during the first twenty-four hours of ICU admission between
survivors and non-survivors. No significant differences in intensive care
therapy were found between groups during ICU hospitalization.
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Intr: The number of critically ill patients with malignancies has increased
over the past decade and acute complications of cancer or its treatment
are one of the most common causes to ICU admission.
Objectives: Evaluate the clinical characteristics and outcomes of patients
admitted to ICUs with complications related to cancer or its treatment in
order to identify independent risk factors associated with mortality rates.
Methods: Secondary analysis of two prospective Brazilians cohort studies.
We used logistic regression to identify variables associated with hospital
mortality.
Results: Out of 2028 patients, 456 (23%) had at least one cancer-related
complication at ICU admission. Compared to those without complications,
they had worse performance status (PS) (57% vs 36% with PS ≥ 2, P <
0.001) and had more active disease (5% vs 43%, P < 0.001). The median
SOFA score was higher [8 (5-11) vs 6 (4-9), P < 0.001], as well as the
need for vasopressors, mechanical ventilation (MV) and dialysis (45% vs
34%, 70% vs 51% and 12% vs 8%, respectively) (P < 0.001 for all). The
hospital length of stay (LOS) was similar in both subgroups (P = 0.501),
but those with complications showed increased ICU mortality (47% vs
27%, P < 0.001). The most frequent complications were chemotherapy
toxicity (5%), venous thromboembolism (5%), respiratory failure by tumor
(RFBT) (4%), gastrointestinal complications by tumor (GCBT) (3%) and
vena cava syndrome (VCS) (2%). 39/456 patients with complications
received chemotherapy and/or radiotherapy at ICU, with no mortality
difference. Adjusting for the type of admission, hospital LOS prior to ICU
and patient’s age, the variables independently associated with hospital
mortality were: PS≥2 [OR = 2.56 (2.05-3.20), P < 0.001], metastatic solid
tumor [OR = 2.11 (1.59-2.80), P < 0.001], high-grade hematologic
malignancy [OR = 2.08 (1.36-3.17), P = 0.001], higher SOFA score [OR =
1.16 (1.13-1.20), P < 0.001], MV [OR = 4.08 (3.23 - 5.15), P < 0.001],
P <0.001], presence of VCS [OR = 3.72 (1.10 - 12.58), P = 0.035], GCBT
[OR = 2.56 (1.29-5.09), P = 0.007] and RFBT [OR = 1.97(1.04-3.71),
P = 0.37].
Conclusions: The prognostic impact of cancer-related complications is
variable. The presence a severe acute cancer-related complication per se
should not guide decisions to admit a patient to the ICU. However,
patients presenting with VCS, GCBT and RFBT had worse outcomes.
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Intr: Mortality among leukemia patients admitted to the intensive care
units remain high [1] and bleeding complications are common in these
patients [2]. Prediction of bleeding would be of value because bleeding
may associate with mortality. In recent years there has also been
increasing focus on thrombosis among leukemia patients [3].
Objectives: The basis for this study was a clinical observation of a high
frequency of bleeding complications among ICU patients with leukaemia.
We wanted to answer the following questions:
1. How big is the problem?
2. Can we predict bleeding or thrombosis using standard laboratory
coagulation tests?
3. Is bleeding and/or thrombosis associated with a higher ICU-mortality?
Methods: Retrospective observational study of patients with AML, ALL or
MDS admitted to the ICU at Copenhagen University Hospital 2008-12.
Data was collected from the ICU electronic patient files, the National
Blood Bank as well as the hospital’s clinical chemistry laboratory
database. Bleeding complications were graded according to the WHO
classification.
Results: There was a high frequency of bleeding among these patients:
- 66 patients (57%) had one or several bleeding episodes during their ICU
stay.
- More than half of the bleedings were severe or debilitating (WHO grade
3-4).
- One third of all the admitted patients had at least one major bleeding
episode during their ICU stay.
- 10 deaths were directly related to bleeding episodes.
- 11 patients (9%) had thrombi clinically or on ultrasound/CT-scan.
Among severely thrombocytopenic patients (b-platelets < 50x109/L) there
was no difference among bleeders and non-bleeders with regard to
platelet numbers, INR levels, activated pro-thrombin time, fibrinogen
concentrations and anti-thrombin levels.
Higher 30-day mortality rates were observed in bleeding vs non-bleeding
patients (68% vs 50%, p = 0.19.).
Conclusions: Bleeding was very common and associated with mortality
in leukaemia patients in the ICU, but it was difficult to predict in the
individual patient using traditional coagulation analyses.
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Intr: Febrile neutropenia has a significant mortality rate of 5-21.5%,
warranting early recognition and appropriate therapy. Worldwide, there is
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a lack of studies on prognostic factors that predict poor outcome in
patients with febrile neutropenia. It is important to identify these factors
to recognize patients who will benefit from early aggressive therapy and
closer monitoring.
Objectives: The study aimed to describe the clinical, laboratory, and
microbiologic profile of adult Filipino patients with febrile neutropenia,
and to determine specific parameters that are potentially associated with
severe outcomes, complications, and mortality.
Methods: This is a retrospective study of adult febrile neutropenia
patients admitted at the Philippine General Hospital from January 2010October 2014. Patients were described in terms of clinical, laboratory, and
microbiologic presentation, and stratified according to the presence or
absence of severe outcomes. Prognostic factors were then identified
using univariate and multivariate logistic regression analysis.
Results: A total of 115 febrile episodes in 102 patients were identified.
Acute Leukemia (48.7%) was the most common underlying disease in
both complicated and non-complicated groups. Most patients (50.43%)
had infections of the respiratory tract, and gram negative bacteria were
the predominant pathogens. The factors that significantly predicted poor
outcome in the univariate analysis were non-treatment/relapse of the
underlying disease (OR 2.28; 95% CI, 1.04-4.98; p = 0.040), prolonged
fever >7 days (OR 3.24; 95% CI, 1.16-9.01; p = 0.024), non-recovery from
neutropenia (OR 2.17; 95% CI, 1.01-4.68; p = 0.048), and severe
thrombocytopenia < 50,000/uL (OR 3.45; 95% CI, 1.52-7.84; p = 0.003.)
Meanwhile, complete antibiotic therapy significantly predicted a better
outcome (OR 0.26; 95% CI 0.12-0.57; p = 0.001.) Using the factors that
reached significance in the univariate analysis, subsequent multivariate
analysis showed prolonged fever (OR 2.43; 95% CI, 0.77-7.74), positive
cultures (OR 2.69; 95% CI, 1.04-6.98), and nadir absolute neutrophil count/
ANC < 100 during admission (OR 1.96; 95% CI, 0.75-5.12) as significant
predictors of poor outcome. The factors that significantly correlated with
better outcome were granulocyte colony-stimulating factor (G-CSF) use
(OR 0.31; 95% CI, 0.11-0.85) and complete antibiotic therapy (OR 0.26;
95% CI, 0.10-0.67.).
Conclusions: Adult febrile neutropenia patients with prolonged fever >7
days prior to admission, positive cultures, and nadir ANC < 100 during
admission were at significant risk of developing worse outcomes, whereas
G-CSF use and complete antibiotic therapy were significantly associated with
better outcomes. These prognostic variables might be useful in identifying
patients that need more intensive treatment and closer monitoring.
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Intr: Pneumonia is the most frequent type of infection in cancer patients
and is associated with exceedingly high mortality rates. Clinical judgment
is insufficient to an early identification of outcomes in critically ill.
Objectives: The aim of the present study was to evaluate the patterns of
CRP response to antibiotic therapy during the first week in the ICU in
cancer patients admitted with healthcare-associated pneumonia (HCAP).
Methods: This was a secondary analysis of a prospective cohort of cancer
patients admitted to three ICUs with the diagnosis of HCAP. CRP was
sampled every other day from D0 do D6 of antibiotic prescription. Patients
were classified according to an individual pattern of CRP-ratio response with
the following criteria: fast response - when CRP at day 4 of therapy was <
0.4 of day 0 CRP; slow response - characterized by a continuous but slow
decreased of CRP; non-response - when CRP remained always above 0.8 of
day 0 CRP; biphasic response - characterized by an initial CRP decrease to
levels < 0.8 of the day 0 CRP followed by a secondary rise > 0.8.
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Results: A total of 129 patients were included in the study (median age: 65
years; solid tumors 69%; neutropenia 13%). Good performance status was
observed in 62%. The median Charlson comorbidity index was 3 points.
Septic shock upon ICU admission was present in 74% of all patients,
invasive mechanical ventilation was used in 73% and 27% used dialysis.
ICU and hospital mortality rates were 47% and 64%, respectively.
Microbiological confirmation was present in 51% of all patients, with a
slight predominance of Gram-negative bacteria. A relatively low incidence
of multiresistant pathogens (17%) was observed. 31 patients were
classified as fast response pattern, 44 as slow response, 39 as nonresponse
and 15 as biphasic response. The time-dependent analysis of relative
variations of CRP of the four different patterns evolution was statistically
different (p < 0.001). The ICU mortality rate was significantly different
according to the patterns of response, fast response 12.9%, slow response
43.2%, biphasic response 66.7% and nonresponse 71.8% (p < 0.001).
Conclusions: Serial evaluation of CRP ratio was useful in the early
identification of cancer patients with HCAP with a poor outcome. Besides,
the recognition of the patterns of CRP ratio in critically ill patients with
cancer could significantly influence the clinical decision-making process at
the bedside.

PREDICTING AKI
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Background: Different biomarkers have been studied as outcome
predictors in patients with sepsis, recent reports had indicated the
usefulness of urinary soluble triggering receptor expressed on myeloid
cells-1 (sTREM-1) as a better prognostic marker for sepsis and sepsisinduced acute kidney injury (AKI).
Objectives: Detection of the prognostic value of urinary sTREM-1 in
sepsis regarding the clinical course, development of AKI and the final
outcome.
Methods: Thirty critically ill patients (pts.) with sepsis (57.6 ± 7.5 y, 18
males) and a subset of 10 controls (45.6 ± 3.5 y, 7 males) were included
in this study. Urinary sTREM-1 and C-reactive protein (CRP) serum levels
were measured on admission, day 3 and 7, respectively. SOFA score was
estimated at baseline and daily until discharge, death or up to 28 days.
ICU length of stay, need for mechanical ventilation, vasopressors or renal
replacement therapy, and development of AKI and the final outcome
were recorded.
Results: Compared to the controls, sTREM-1 in the patient group showed
significantly higher values (3.78 ± 1.21 vs. 0.78 ± 0.16 ng/ml, P < 0.001).
The patients who needed vasopressors (23 pts) or hemodialysis (pts 4)
showed significantly higher sTREM-1 values than the other patients
(4.06 ± 1.22 vs. 2.86 ± 0.51 ng/ml, P < 0.001 and 5.27 ± 1.2 vs. 3.55 ±
1.05 ng/ml, P < 0.05), respectively. Fair correlation could be detected
between sTREM-1 and SOFA score on day 1 and 7 (r = 0.45, P < 0.05 and
r = 0.47, P < 0.05), respectively, and with CRP values only on day 7 (r =
0.48, P < 0.05). Fair correlation could be detected between sTREM-1 and
CRP only on day 7 (r = 0.46, P < 0.05). The ICU length of stay showed no
correlation with sTREM-1 values. In patients who developed AKI (12 pts),
sTREM-1 showed significantly higher values than those who didn’t
develop AKI (4.37 ± 1.34, 3.39 ± 0.95 ng/ml, P < 0.05). Compared to the
survivors, the non survivors (14 pts) had significant higher sTREM-1 values
(4.6 ± 1.14 vs. 2.96 ± 0.52 ng/ml, P < 0.001). The area under the curve
(AUC) for sTREM-1 to predict AKI on day 1 was 0.73 (95% CI; 0.53-0.92),
with best cutoff value of 4.02 ng/ml (sensitivity 66.7% & specificity
83.3%). The AUC for sTREM-1 to predict the ICU mortality on day 1 was
0.91 (95% CI; 0.81-1.01), with best cutoff value of 4.02 ng/ml (sensitivity
73.3% & specificity 100%).
Conclusions: Urinary sTREM-1 could predict the clinical outcome,
development of AKI and ICU mortality.
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Introduction: Enkephalins are opioid peptides and enkephalin and its
precursor pro-enkephalin (pro-ENK) are found to be widely distributed in
organ tissues including the kidney [1]. Pro-ENK is a predictor for acute
kidney injury (AKI) in patients after cardiac surgery and can detect
severity of AKI in patients admitted to the emergency department with
sepsis [2,3]. In surgical ICU-patients with sepsis, information on the
suitability of pro-ENK to determine kidney function is lacking.
Objectives: To evaluate kidney function by measuring pro-enkephalin in
surgical ICU-patients with sepsis, severe sepsis or septic shock.
Methods: In a prospective, observational trial, we included 42 consecutive
ICU patients after major surgery with clinical signs of sepsis according to
ACCP/SCCM definitions. Plasma samples to determine pro-ENK were drawn
within 16 hours after diagnosis of sepsis. Laboratory and clinical parameters
were recorded. Values are expressed as median and interquartile ranges
(IQR), or counts and percentages as appropriate. Group comparisons of
continuous variables were performed using Kruskal-Wallis test. Biomarker
data were log-transformed. Spearman rank-order correlation was applied to
continuous variables. A p < 0.05 was considered significant.
Results: Patients (67% male) were 73 (IQR 58-77) years old and had a
body mass index of 26.0 (IQR 23.4-29.3) kg/m². Lengths of stay (LOS) in
ICU was 6 (IQR 2-18) days and in hospital 18 (IQR 11-26) days. Of 42
consecutive ICU patients, eight patients had sepsis, 19 severe sepsis and

Table 1(abstract A256) Pro-ENK concentrations
Subgroup

n

Median pmol/L)

IQR(pmol/L)

Sepsis

8

44.3

40.8 - 57.6

Severe sepsis

19

85.6

37.1 - 163.6

Septic shock

15

86.0

58.7 - 146.8

Figure 1(abstract A256) Correlation between pro-ENK and eGFR.
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Figure 2(abstract A256) Renal dysfunction.

Figure 3(abstract A256) Metabolic acidosis.

15 suffered from septic shock. Pro-ENK is increased, but does not differ
significantly according to disease severity (table 1, p = 0.069).
Pro-ENK concentrations in sepsis, severe sepsis and septic shock patients
(p = 0.069).
In contrast, pro-ENK showed a negative correlation with eGFR (r = -0.74,
Figure 1) and a positive correlation with serum creatinine (r = 0.51).
Spearman rank correlation coefficient r = -0.74 (95% CI -0.84 to -0.57, p <
0.0001).
Higher pro-ENK levels were found in patients with renal dysfunction
and metabolic acidosis (p = 0.0002 and p = 0.003, respectively; Figure 2
and 3).
Linear regression including age, gender, BMI, eGFR, renal dysfunction and
metabolic acidosis revealed a strong influence of eGFR on pro-ENK
plasma levels (partial R = 0.35, p = 0.0002) and some influence of
metabolic acidosis (partial R = 0.19, p = 0.029), while the other factors did
not gain significance.
Conclusions: Pro-enkephalin is increased in surgical ICU-patients with
suspected sepsis and renal dysfunction and correlates significantly with
the eGFR. Thus, pro-enkephalin may serve as laboratory parameter to
monitor kidney function in surgical patients with suspected sepsis.
Grant Acknowledgment: This study was supported by a restricted grant
of Sphingotec, Hennigsdorf, Germany.
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Objectives: To analyse differences in survival between patients presenting
community acquired advanced acute kidney injury (CAKIN3) and hospital
acquired advanced acute kidney injury (HAKIN3). We also evaluated Renal
Replacement Therapy (RRT) timing impact in these two populations.
Methods: We studied a cohort of 217 critically ill patients all of them
presenting advanced acute kidney injury (AKIN3) at some point of their
hospital stay. Patients with previous advanced chronic kidney disease
(CKD5) were excluded. CAKIN3 was defined as those patients who
presented AKIN3 at hospital admission and HAKIN3 was defined as those
patients who presented no AKI at hospital admission. Both groups studied
presented AKIN3 within the first 24h of ICU admission. To evaluate RRT
timing impact we defined as Early RRT those patients whom were initiated
on RRT within the first 48 hours from hospital admission (CAKIN3) or within
the first 48 hours from ICU admission (HAKIN3). Patients with more than
7 days from hospital admission (CAKIN3) or ICU admission (KAKIN3) to RRT
initiation were both excluded from RRT timing analysis. Non RRT control
group was also included in timing analysis.
Results: 90 days mortality was 51.5% in CAKIN3 patients and 71.1 % in
HAKIN3 patients (p = 0.005). RRT was required in 82.8% of CAKIN3
patients vs 89.2% of HAKIN3 patients.
No differences between CAKIN3 and HAKIN3 were observed in terms of
age (62 ± 15 vs 61 ± 14 years), SOFA score (12 ± 4 vs 12 ± 4), baseline
creatinine (100 ± 46 vs 108 ± 50 umol/L), Lactate at ICU admission (6.2 ±
7 vs 5.2 ± 5.5 mmol/L), days from ICU to RRT (2.5 ± 6.8 vs 1.5 ± 1.8 days),
urine output at RRT initiation (0.25 ± 0.34 vs 0.20 ± 0.23 ml/kg/h),
mechanical ventilation at RRT initiation (81% vs 79%), or presence of
shock at RRT initiation (94.6% vs 90.2%).
Differences between CAKIN3 and HAKIN3 were observed in terms of
creatinine at hospital admission (379 ± 268 vs 108 ± 54 umol/L),
creatinine at ICU admission (372 ± 225 vs 260 ± 134 umol/L), urine
output within the first 24h of ICU admission (0.40 ± 0.49 vs 0.28 ± 0.30
ml/kg/h), creatinine at RRT initiation (435 ± 205 vs 337 ± 128 umol/L), pH
at RRT initiation (7.25 ± 0.13 vs 7.29 ± 0.11), diabetes mellitus (31.5% vs
19%), and Chronic obstructive pulmonary disease-COPD (23.1% vs 9.6%).
Most of CAKIN3 patients were medical (60.3%) and most of HAKIN3
patients were surgical (58.3%).
In CAKIN3 patients Early RRT improved 90 day survival compared to Late
RRT and non RRT patients (p = 0.049). In HAKIN3 patients Early RRT had
no survival impact compared to Late RRT or non-RRT patients.
Conclusions: Community acquired advanced AKI seems to present better
outcome respect to hospital acquired advanced AKI. Early RRT seems to
improve outcome in community acquired advanced AKI but has no
beneficial impact on hospital acquired advanced AKI.

A258
Comparative analysis of diagnostic and predictive performance of
novel renal biomarkers in plasma and urine of acute kidney injury
patients
G Schley1*, C Köberle1, E Manuilova2, S Rutz2, R Kientsch-Engel2, K-U Eckardt1,
C Willam1
1
University Hospital Erlangen, Erlangen, Germany; 2Roche Diagnostics GmbH,
Penzberg, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A258
Intr: Renal biomarkers represent an attractive new diagnostic tool which
not only implies early diagnosis of AKI, but provides also information
about patients at risk for AKI and prediction of adverse clinical outcome
parameters like the need for renal replacement therapy, length of stay in
ICU and mortality. Biomarker levels in urine however may be altered by
intravascular volume availability and chronic renal insufficiency.
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Objectives: This study directly compared the diagnostic and prognostic
performance of biomarkers in urine and plasma.
Methods: This prospective cohort study included 110 unselected adults
undergoing cardiac surgery. Plasma and/or urine concentrations of
creatinine, cystatin C, neutrophil gelatinase-associated lipocalin (NGAL),
liver fatty acid-binding protein (L-FABP), kidney injury molecule 1 (KIM1),
and albumin and furthermore a multiplex panel of 15 biomarkers in
plasma and urine were measured during the perioperative period. The
primary outcome was AKI defined by AKIN criteria.
Results: Biomarkers in plasma showed markedly better predictive and
diagnostic performance than their urinary counterparts. Discriminative
power of urinary biomarkers improved when concentrations were related
to urinary creatinine but still did not achieve AUC values of markers
measured in plasma samples. Before surgery plasma IP10 (interferon-ginduced protein 10, CXCL 10), cystatin C and MIG (monokine induced by
interferon-g, CXCL9) best predicted postoperative AKI (AUC 0.73-0.70). Best
diagnostic performance 4h after surgery had NGAL (AUC 0.83), cystatin C
(0.76), and MIG (0.74) in plasma. Combination with clinical scores
(EuroSCORE and Cleveland Clinic Foundation Score) or combinations of
several biomarkers did not significantly improve predictive or diagnostic
power of either plasma or urine markers.
Conclusions: In our cohort plasma biomarkers had higher discriminative
power to predict and to diagnose AKI than urine biomarkers. Plasma IP10
and NGAL performed best in predicting and diagnosing AKI respectively.
Their performance could not be improved by combining with clinical
scores or additional biomarkers.

A259
Established renal markers for diagnosis and prognosis in acutely
decompensated heart failure
M Brand1*, M Schwiede2, H-J Trappe2, M Christ1, L Maier2, A Luchner2,
CG Jungbauer2
1
Marienhospital Herne - Ruhr University Bochum, Herne, Germany;
2
University Medical Center Regensburg, Regensburg, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A259
Objectives: Patients with acutely decompensated heart failure suffer often
from deterioration of renal function, the so-called cardiorenal syndrome
(CRS). This prospective study assessed whether established renal markers are
relevant for diagnosis and establishment of prognosis in acute heart failure.
Methods: The classic proteinuria markers - protein, albumin, IgG and alpha-1microglobulin - were assessed from urine samples of 58 patients with acutely
decompensated heart failure at admission, at day 2, at middle of therapy and
at discharge. The serum levels of NT-proBNP, creatinine and cystatin C were
acquired in the same way. The development of acute kidney injury (AKI) was
analysed. Outcome parameters were all-cause mortality and a combined
endpoint of death and rehospitalisation for congestive heart failure. Patients
were followed for a median duration of 644 days (IQR 316, 837 days).
A Cox regression analysis including EF, occurrence of acute kidney injury,
NYHA stage >2, BMI, age, serum creatinine and respectively one of the
markers was performed to identify independent predictors. Independent
predictors were further evaluated with ROC-curve analysis.
Results: 23 patients (40%) suffered from AKI. In patients without AKI a
decrease in protein, albumin and IgG concentrations was observed during
recompensation compared between the different sampling time points and
day 1 (each p < 0.05). This decrease was most pronounced for albumin with
a stepwise decrease over time. In contrast, there was no significant decrease
in proteinuria in patients with AKI (each p= n.s.).
A total of 22 deaths were observed and 34 patients reached the
combined endpoint.
At admission NT-proBNP and serum creatinine were significant predictors for
mortality. Discharge levels of urinary protein and a1-microglobulin as well as
NT-proBNP were significant predictors for all-cause mortality (each p < 0.05).
Admission cystatin C performed as significant predictor for mortality as well
as the combined endpoint (p < 0.05). In the Cox regression analysis
admission cystatin C and a1-microglobulin at discharge performed as
independent predictors for all-cause mortality, admission cystatin C also for
the combined endpoint (each p < 0.05). Admission cystatin C (AUC of 0.68
for both endpoints) and discharge a1-microglobulin (AUC 0.69 for all-cause
mortality) showed satisfying predictive values in the ROC curve analysis.
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Conclusions: Patients with AKI don´t show a significant decrease of
urinary protein concentrations over time. Cystatin C at admission and a1microglobulin at discharge offer important prognostic information in
patients with acutely decompensated heart failure, superior to the
established renal function parameters creatinine and eGFR. Therefore,
renal function plays an important role for risk stratification and
establishment of prognosis in cardiorenal syndrome.

A260
Clinical usefulness of serial neutrophil geletinase-associated lipocalin
(NGAL) change as a predictor for acute kidney injury
H Yu1, S Park2*, Y Choe2, S Kim2, S Park2, Y Lee2, H Lee2
1
Chonbuk National University Hospital, Nursing, Jeonju, Korea, Republic of
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A260
Intr: Plasma neutrophil geletinase-associated lipocalin (NGAL) has been
regarded as one of the valuable markers of development of acute kidney
injury (AKI) in ICU admitted patients. However, clinical significance of
short-term change of plasma NGAL was not clearly investigated.
Methods: 50 patients who admitted intensive care unit (ICU) was included
by prospective manner. We analyzed plasma NGAL level by Triage
immunoassay on ICU admitted time and 12 hours after. Change of
estimated glomerular filtration rate (by MDRD equation) and need of renal
replacement therapy was investigated. Patients with chronic kidney
disease were excluded.
Results: Persistent elevation of plasma NGAL above 1000 ng/mL on 0
and 12 hours was significantly associated with need for early renal
replacement therapy. Patient with increased level of NGAL at 12 hours
showed unfavorable outcome which is related to renal replacement
therapy or progressive renal impairment (13/25; 48% of patients).
Conversely, 2/17 (11.8%) of patients had poor renal outcome when NGAL
decrease more than 20% from baseline at 12 hours after ICU admission.
On multivariate analysis, baseline NGAL and ΔNGAL 0-12 hr was
independent predictors of unfavorable renal outcome. However, ΔNGAL012hr did not significantly correlated with the change of glomerular
filtration rate between day 1 and day3.
Conclusions: Our data suggest that measurement of early serum NGAL
change may be useful marker in predicting the renal impairment and
need for renal replacement therapy in intensive care unit.

A261
Timing of continuous renal replacement therapies in acute kidney
injury patients after cardiac surgery
P Cardenas Campos*, J Sabater Riera, G Moreno Gonzalez, VF Corral Velez,
JM Vazquez Reveron, RS Contreras Medina, ND Toapanta Gaibor,
VD Gumucio Sanguino, XL Perez Fernandez
Hospital Universitari de Bellvitge, Barcelona, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A261
Introduction: Cardiac surgery-associated acute kidney injury (CSA-AKI) is a
common postoperative complication, despite advances in surgical
techniques and intensive care, mortality and morbidity associated with
acute renal failure have not markedly changed in the last decade.
Depending on the definition used, the incidence of CSA-AKI is reported to
range from 1 to 30%. CSA-AKI requiring continuous renal replacement
therapy (CRRT) occurs in 1.2-3.0% of cardiac surgery cohorts and is
independently associated with mortality.
Objectives: We studied mortality differences between CRRT and nonCRRT
patients. We studied Timing effect (Early vs Late CRRT initiation respect to
ICU admission) using non-CRRT as control group.
Methods: We performed an observational prospective cohort study of
2100 patients undergoing different types of cardiac surgery, from 2006 to
2011 in a tertiary university hospital. Of these, 87 patients developed AKIN
2-3 stage within the first 24h of immediate postsurgical ICU admission,
whereas 30 patients received CRRT during their ICU stay. All those patients
with CKD 4-5 were excluded. Severity of AKI was defined by AKIN score
(urine output (UO) and serum creatinine). We classified patients in early
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group (< 48 hours) and late group (>48 hours) based on time from ICU
admission to CRRT.
Results: Baseline patients characteristics were: Mean age (years) 65 ± 10;
APACHE II 20 ± 8; SOFA 10 ± 3; UO (ml) 6h before CRRT 161 ± 225;
Creatinine at CRRT initiation (umol/L) 298,20 ± 98. Mortality at 90 days in
patients with AKIN 2-3 the first 24h of ICU admission was 37,9%. The
mortality in patients with AKIN 2-3 that required CRRT was 63,3%,
compared with 24,6% in patients that did not require CRRT. Timing
analysis was performed (Early vs Late) using non CRRT as control group:
Mean age in years (60 ± 8 vs 70 ± 7) vs 66 ± 10; SOFA (11 ± 3 vs 11 ± 3) vs
10 ± 3; APACHE (22 ± 6 vs 23 ± 7) vs 19 ± 8; Creatinine at ICU admission
(umol/L) (55 ± 14 vs 66 ± 17) vs 59 ± 8; UO 24h at ICU admission (ml/k/h)
(0,3 ± 0,2 vs 0,7 ± 0,5) vs 0,8 ± 0,4; Urine output 6h previous to CRRT (0,2 ±
0,2 vs 0,5 ± 0,6)*. *p < 0,05.
Conclusions: Higher mortality in those AKIN 2-3 whom needed CRRT vs
non-CRRT (63.3% vs 24.6%). Timing analysis revealed no survival differences
between those patients who were early initiated on CRRT (< 48 h respect to
ICU admission) and those who were initiated later (60.0% VS 66.7%). Urine
output 6h previous to CRRT was significative higher in the late group
respect to the early group (0.54 ml/kg/h vs 0.18 ml/gh/h) introducing some
concerns about CRRT indication on this Late group. CRRT initiation in
advanced AKIN patients (AKIN 2-3) who still present preserved UO > 0.5 ml/
k/h should be discouraged, these patients present higher mortality
compared to non-CRRT patients.

A262
Fractional excretion of sodium and fractional excretion of urea in
differentiating prerenal from renal azotemia complicating circulatory shock
HM Sherif*, AR Yassin, AY Mousa, A Esmat
Faculty of Medicine, Cairo University, Critical Care Medicine, Cairo, Egypt
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A262
Background: Fractional excretion of sodium (FENa) is used to differentiate
renal from prerenal azotemia. However, many drugs and medical problems
affect the sodium (Na+) handling in the kidney. On the other hand, the
fractional excretion of urea (FEurea) is mainly dependent on passive forces
so that it is less influenced by the diuretic therapy.
Objective: Comparison between FENa and FEurea in differentiating renal
from prerenal azotemia complicating circulatory shock, and the effect of
diuretics on their handling.
Methods: Both serum FENa & FEurea were measured in 40 patients (pts)
with acute kidney injury (AKI) complicating circulatory shock during their
stay in ICU. All patients were divided into 26 pts (mean: 60.0 ± 15.15 years)
with prerenal azotemia (group-1) and 14 pts (mean: 56.29 ± 19.5 years) with
renal azotemia (group-2). Group-1 was subdivided into 12 pts (group-1a)
who didn’t receive diuretics 24 hours before the sampling process and 14
pts (group-1b) who received diuretics during their stay in ICU. Acute kidney
injury was diagnosed according to the RIFLE-criteria (Risk, Injury, Failure, Loss
and End-stage Kidney) in oliguric patients.
Results: Both FENa and EFurea showed significantly increased incremental
values with higher RIFLE-criteria from mild to severe AKI. Compared to pts of
group-2, pts of group-1 showed significantly lower FENa (0.99 ± 0.66 and
2.57 ± 1.73, P < 0.05), and significantly lower FEurea (29.7 ± 7.6 and 43.7 ±
15.4, P < 0.001), respectively. For differentiating renal from prerenal azotemia;
compared to FENa, FEurea showed better sensitivity (78.1 % vs. 71.4%) and
specificity (88.5% vs. 69.4%) respectively. Moreover, compared to pts of
group-1a with those of group-1b, FEurea were not significantly affected by
the use of diuretics; sensitivity (78% vs. 78%) and specificity (92% vs. 88%),
respectively. As a predictor of differentiation, the cutoff value of FEurea was
34.12% (P < 0.001) and the cutoff value of FENa was 1.1% (P < 0.05).
Conclusions: FEurea is more sensitive, specific and less affected by the
use of diuretics than FENa in differentiating renal from prerenal azotemia
in patients with AKI complicating circulatory shock.

A263
The incidence of acute kidney injury in patients with traumatic brain
injury
R Avila*, N Carrizo, A Fernandez, MM Filippi
Hospital Cullen, Santa Fe, Argentina
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A263
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Intr: There are a few researches that investigated non-neurological
complications in traumatic brain injury (TBI) and reported a low incidence
of acute kidney injury(AKI). Probably most of them did not use the scores
validated for AKI ,likely only identify patients with severe AKI.
Objectives: The aim of this study was to determine the incidence of AKI
using a reliable score as classified by the RIFLE criteria.
Methods: We study all patients, 16 years and over ,with moderate or
severeTBI (Glasgow score < 13) and admitted to the intensive care unit
(ICU) in a Trauma Intensive Care Unit Level III (Hospital Cullen) in Santa
Fe, Argentina from 1 January 2014 to 31 December 2014.
Prospectively collected data of AKI from the ICU trauma registry and
pathology database was analyzed retrospectively(Hardinero Quality). Risk
injury failure loss end (RIFLE) criteria were used to categorize renal
function.
Results: The incidence of AKI was 17 % (29/169). RIFLE (F10,I5,R13)
Patients who developed AKI were older, had higher severity of illness
scores, and a lower GCS. ICU mortality : AKI group 58% compared with
30% in patients without AKI.
Conclusions: In patients with TBI the incidente of AKI is relatively
common and identifies patients with a high risk of death. Age, APACHE II
and lower Glasgow score identify patients with high risk of AKI.
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Intr: Endocan is a proteoglycan preferentially expressed in pulmonary and
renal vasculatures and a marker of endothelial dysfunction [1]. Recently,
elevated plasma endocan concentrations have been associated with
chronic kidney disease stage after renal transplantation [2], but data on
acute kidney injury are lacking.
Objectives: The aim of the study was to determine whether plasma
endocan levels were correlated with renal function in patients with acute
respiratory distress syndrome (ARDS) and could predict the need for renal
replacement therapy (RRT), as an indicator of acute renal dysfunction,
during the ICU stay.
Methods: This was a post hoc analysis of prospectively collected data
from 96 consecutive patients with ARDS (Berlin definition) who were not
receiving RRT at diagnosis. Plasma endocan concentrations were measured
using a quantitative ELISA method (Lunginov, France). We analyzed the
predictive value of creatinine and endocan levels at diagnosis on the
subsequent need for RRT using the area under the receiver operating
characteristic curve (ROC AUC). We dichotomized values of creatinine
(using a renal SOFA cut-off of 1.2 mg/dL) and endocan (best sensitivity and
specificity based on the ROC curve) to predict need for RRT. All analyses
were performed using SPSS 22.0 and a p value < 0.05 was considered as
significant. Al values are presented as median with p25-75.
Results: Of the 96 patients [APACHE II score 21 (17-27), SOFA score 9 (6-12),
creatinine 1.0 (0.7-1.4) mg/dL], 66% had sepsis, 53% needed norepinephrine
and 17% needed RRT at some point after diagnosis. Patients who needed
RRT had higher APACHE II scores [28(21:30) vs 21(16:26), p = 0.03], higher
SOFA scores [12(10:16) vs 8(5:11), p < 0.01], higher blood creatinine levels
[1.8(1.2:2.7) vs 0.9(0.7:1.3), p < 0.01] and higher endocan levels [10.0(8.1:30.6)
vs 8.1(6.0:10.8), p = 0.02] than those who did not need RRT. ROC AUCs
(IC 95%) for creatinine alone, endocan alone or the two together to predict
RRT were 0.72 (0.58-0.85), 0.69 (0.53-0.85) and 0.77 (0.64-0.89), respectively.
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Figure 1(abstract A264) Need for RRT according to creatinine and endocan.

The best ROC AUC cut-off for endocan was 8 ng/mL. Endocan and creatinine
values were poorly correlated (r² = 0.052, p = 0.03); when combined they
predicted the need for RRT better than did creatinine alone (Figure 1).
Conclusions: At ARDS diagnosis, elevated endocan levels are associated
with subsequent development of renal failure.
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Intr: Acute kidney injury (AKI) is characterized with decline in the
glomerular filtration rate, elevation of serum blood urea nitrogen,
creatinine, and other metabolic waste products [1]. AKI is considered to
be associated with sepsis between 45 to 70% [2].
Objectives: The aim of the study was to investigate the variabilities in
vital signs, hemodynamic parameters and laboratory values after
receiving renal replacement therapy (RRT) among AKI patients with or
without sepsis in intensive care unit (ICU). Also we examined the two
different renal injury staging systems in the patients.
Methods: After obtaining approval from the Ethics Committee, patients
who were admitted to ICU between 01.01.2010 - 30.06.2014 and
requiring RRT in the management of AKI were enrolled. They were
divided into septic shock group or nonseptic group. Glasgow coma score
(GCS), vital signs, laboratory values, vasopressor or inotropic agents
requirements at initiation, 12 th and 24 th hours of RRT were collected.
APACHE II scores, 28th and 90th day mortality were also recorded. Staging
of AKI was carried out based on KDIGO 2012 guidelines and RIFLE (Risk,
Injury, Failure, Loss of kidney function and End-stage renal failure).
Results: A total of 153 patients were included in the study. Ninety three
patients had septic shock. APACHE II score and 28th day mortality were
significantly higher in Group Septic Shock (p < 0.001,p < 0.001
respectively). In subjects above 62 years of age found associated with
higher 90th day mortality (p = 0.002).

Both in two groups glomerular filtration rates, urea and creatinine levels
improved after RRT initiation (p < 0.001). Also inotropic and vasopressor
agent using has decreased significantly after RRT in both groups (p <
0.001).
Frequency of AKI were comparable with the KDIGO guideline and RIFLE
classification (p = 0,5, p = 0,5 respectively).
Conclusions: Mortality rate increases when AKI complicated with sepsis
and higher age. The KDIGO staging for AKI is equivalent to the RIFLE
classification in septic or non-septic critically ill patients.
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Introduction: Recently a new scenario has been proposed for renal
dysfunction with the coining of the term “renal disease” (RD) as a whole,
integrating the classic terms of CKD, the no so classic AKI and the
emergent AoC renal disease.
Objectives: To define the epidemiology of this entity in ICU and its
prognosis at hospital discharge.
Methods: Post-hoc analysis of a prospective observational cohort from a
previous study on AKI conducted in our Unit. We detected previous renal
disease as stated in the medical records, and AKI or AoC based in KDIGO
criteria (any degree). We performed a Cox proportional risks survival analysis.
Data are shown as mean (SD) and Hazard Ratio (95% CI).
Results: 279 patients aged 54,3(18,4) years, 69,5% men, admission APACHE
II 29,8(10,3), basal creatinine 1,04(0,79) and higher creatinine 1,75(7,36) in
day 3(1-9). Our population is close to the usual ICU case-mix (22,9% trauma,
16,1% cardiac surgery, 11,5% sepsis, 9,3% urgent surgery, 5,4% elective
surgery, 8,6% trasplant y 26,2% other). 20,1% reported diabetes y 35,5%
high blood pressure. 46,2% needed vasopressors y 36,9% had infection.
In our cohorts, 43% developed AKI during hospital stay, 5,7% AoC and
15,4% had chronic disease. Only 35,9% of our cases did not have RD.
Hospital mortality was 45,8% for DRA, 25% for AoC, 6,3% for chronic
disease and 6% for those cases without RD.
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Acute renal denervation decreases lactate production in the kidney
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Figure 1(abstract A266) In the multivariate analysis, APACHE, age,
vasopressors, sepsis and RD (specifically AKI and AoC) were
related to mortality, with a hazard ratio of 4,49 (IC 1,71-11,7) for
AKI and 2,44 (IC 0,63-9,39) for AoC

Figure 2(abstract A266)

Conclusions: Renal disease shows a high incidence for ICU patients, but
its repercussion on hospital mortality is related to the stage of disease,
being highly relevant when a new injury is detected in a patient with a
previous normal renal function and less so when it happens in a patient
with a previous history of renal disease.

Introduction: The kidney is not considered a source of lactate during
septic shock. Renal lactate metabolism, however, is complex with
consumption and production occurring simultaneously. As b2 stimulation
during endotoxemia results in increased lactate production in the muscle
[1], lactate formation in the renal cortex may result from sympathetic
stimulation as well.
Objectives: To investigate the effect of acute renal denervation on
kidney cortex metabolism in an ovine model of septic shock.
Methods: After baseline measurements were taken (T-1h), the animals
were randomized to bilateral renal denervation (n = 7) or sham
procedure (n = 7). Surgical denervation consisted of stripping the renal
artery from the adventitia and applying a 20% phenol in 95% alcohol
solution. In sham animals, the adventitia was left untouched and the
artery was moistened with a 0.9% NaCl-solution. A flow probe was placed
around the left renal artery to measure renal blood flow (RBF) and a
microdialysis probe was inserted into the kidney cortex to measure
interstitial glucose, pyruvate and lactate levels.
Sepsis was induced by injecting 1.5 g/kg of autologous feces into the
abdominal cavity (T0h). The animals received fluid (Ringer’s lactate and
HES 130/0.42 in a 1:1 ratio) to keep the pulmonary artery occluded
wedge pressure at baseline levels.
The animals were observed for 18 hours and data were analyzed for main
effect of time and interaction between group and time using linear mixed
models. In case of significance, pairwise comparisons were carried out
using Student’s t-test. A p-value of less than 0.05 was considered
statistically significant.
Results: Septic shock was associated with increased cortical lactate levels
after 6 hours and increased interstitial pyruvate concentrations after 12
hours (table 2). Renal denervation caused an immediate and temporary
increase in RBF but a similar reduction in RBF was observed in both
groups after the onset of shock (table 1). However, denervation
prevented the late increase in interstitial pyruvate (T12h) and interstitial
lactate (T18h) concentrations. A similar reduction in creatinine clearance
and urine output (UO) was observed in both groups.
Conclusions: Renal denervation attenuated the increase in lactate and
pyruvate levels in the kidney cortex, suggesting that the renal nerve
regulates aerobic glycolysis in the kidney cortex during sepsis. These
metabolic alterations do not appear to have a causal relationship with
the observed renal dysfunction.
Reference
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Table 1(abstract A267)
MAP, mmHg
RBF, mL/min
Creatinine Clearance, mL/min
UO, mL/kg/hr

[General hemodynamics and renal function]

Control

T-1h

T0h

T6h

T12h

T18h

88 ± 11

85 ± 7

73 ± 21

43 ± 8 *

33 ± 8 *

Denervation

90 ± 10

85 ± 6

78 ± 9 *

49 ± 9 *

41 ± 13 *

Control

194 ± 48

157 ± 24 *

116 ± 62 *

44 ± 28 *

29 ± 31 *

Denervation

163 ± 69

237 ± 59 #,*

186 ± 36 #

64 ± 42 *

38 ± 35 *

Control

61 ± 17

61 ± 18

59 ± 42

5±6*

1±2*

Denervation

77 ± 43

54 ± 29

58 ± 32

7±8*

0±0*

Control

2.0 ± 1.0

2.2 ± 1.2

1.8 ± 0.9

0.1 ± 0.1 *

0.1 ± 0.1 *

Denervation

2.5 ± 1.9

3.2 ± 2.9

2.0 ± 1.0

0.4 ± 0.4 *

0.0 ± 0.0 *
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Table 2(abstract A267)
Glucose, mg/dL
Lactate, mmol/L
Pyruvate, μmol/L

T0h

T6h

T12h

Control

21 ± 8

22 ± 12

22 ± 13

18 ± 17

T18h

Denervation

23 ± 5

25 ± 6

25 ± 10

12 ± 11

Control

0.5 ± 0.3

0.7 ± 0.3

1.5 ± 0.7 *

Denervation

0.7 ± 0.3

0.9 ± 0.3

1.3 ± 0.6

4.5 ± 1.2 *
2.5 ± 0.8 #,*

Control

23 ± 13

42 ± 13 *

75 ± 29 *

66 ± 47

Denervation

30 ± 6

32 ± 6

41 ± 23 #

22 ± 8 #

[Renal cortex metabolism]

MECHANICAL VENTILATION AND
RESPIRATORY FAILURE: MISCELLANEOUS
A268
Effects of continuous positive airway pressure on respiratory mechanics
and breathing pattern in healthy individuals
E Soilemezi*, E Koco, M Oikonomou, M Georgiadis, D Matamis
Papageorgiou General Hospital, Thessaloniki, Greece
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A268
Introduction: Variable levels of positive end expiratory pressure (PEEP) are
widely used during mechanical ventilation or during spontaneous breathing
for acute or chronic lung diseases. In this study, respiratory indirect
plethysmography (RIP), electromyography (EMG) of the transversus
abdominis and scalene muscles and indirect calorimetry are used to achieve
an integrated picture of the changes in the respiratory system after
exposure to 10 cmH2O CPAP.
Objectives: To investigate the changes in breathing pattern, respiratory
muscle mechanics and work of breathing induced by 10 cmH 2 O of
continuous positive airway pressure (CPAP).
Methods: Fourteen young, healthy individuals participated in the study,
assessed in the semi-recumbent position initially at ZEEP and then at 10
cmH2O CPAP. RIP was used to evaluate the contribution of the rib cage (RC)
and abdominal (AB) compartments to the inspired tidal volume, and to allow
measurement of the continuous degree of asynchrony between the thoracic
and abdominal movements. EMG activity of the accessory respiratory muscles
(transversus abdominis and scalene muscles) and measurements of oxygen
consumption (V02) were recorded during both ZEEP and CPAP settings.
Results: Tidal volume increased from ZEEP (738 ± 208 ml) to CPAP (896 ±
272 ml, p < 0,05) with RIP revealing that this increase was mainly due to RC
rather than AB contribution. No significant thoraco-abdominal asynchrony
was observed in the CPAP setting. During the first twenty breaths during
CPAP the difference between mean tidal volume inspired (862 ± 235 ml) and
mean tidal volume expired (831 ± 875 ml) was 31 ml, and the volume
trapped was approximately 600 ml. This volume trapped was accommodated
during the first four CPAP breaths, after which mean tidal volume inspired
and mean tidal volume expired did not differ significantly. EMG recordings
indicated increased inspiratory activity of the scalene muscles and increased
expiratory activity of the transversus abdominis during CPAP, leading to an
increase in oxygen consumption from 278 ± 40 ml/min to 322 ± 52 ml/min
(p < 0,05) measured with indirect calorimetry.
Conclusions: In normal individuals 10cm H 2 O of CPAP induces acute
overdistention. This overdistension activates the accessory respiratory
muscles and increases the work of breathing. The increased inspiratory
scalene muscle activity during CPAP explains the increased RC contribution
to tidal volume, whereas the expiratory transversus abdominis recruitment
probably defends the lung from overinflation by pulling back the diaphragm
towards the initial FRC position. We can assume that in patients with acute
respiratory failure not tolerating various levels of CPAP, CPAP induces overdistension and increases the work of breathing.

A269
Efficiency of ventilators for intermediate care to deliver adequate FI02.
a bench study
L Baboi1*, S Guegan2, C Guérin1,3
1
Hôpital de la Croix Rousse, Réanimation Médicale, Lyon, France; 2Ecole des
Haute Etudes Ingenieur, Lille, France; 3INSERM UMR 955, Créteil, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A269
Introduction: There is an ongoing development of turbine powered
ventilators able to support patients with mild acute respiratory failure in the
intermediate care environment at the hospital. The capability for these
home care ventilators to deliver adequate FI02 is an important end-point for
patient’s safety.
Objectives: To compare on the bench the performance of ventilators for
intermediate care to deliver appropriate FI02 when non vented (double
limb) circuit was used.
Methods: Astral 150, Elisée 150, Trilogy 200 and Monnal T50 equipped
with non-vented double limb circuit or equivalent were set in volume
controlled mode (tidal volume 500 ml, breathing frequency 15 cycles/min,
inspiratory time 0.8 sec, constant flow inflation shape, positive end
expiratory pressure 5 cmH2O) and connected to ASL 5000 lung model set
in a condition mimicking COPD patient (compliance 75 ml/cmH2O,
inspiratory and expiratory airways resistance 15 and 25 cmH2O/L/s,
respectively). Oxygen was supplemented by connecting the low pressure
oxygen port at the rear of ventilator to the wall oxygen supply via a flowmeter. Three oxygen flow rates were delivered: 0, 3 and 15 L/min. FI02 was
measured with Citrex H4™ (imtmedical, Switzerland) and continuously
monitored at the screen of the device. Once FI02 reached a plateau
oxygen administration was maintained for an additional one minute and
FI02 was measured over the last 10 breaths of the recording at the steady
state defined as changes in FI02 less than 10% from the previous sampling
window. The sampling rate was 200 Hz. Citrex H4 ™ device was calibrated
before each experiment. The values of FI02 were expressed as mean ± SD.
Comparisons were made by using two-factor ANOVA and multiple
comparisons between ventilators by using Tukey test.
Results: The values of FI02 are shown in the table. There is a significant
effect of both oxygen flow rate supplementation and ventilator (P < 0.001
for each) and a significant interaction between them (P < 0.001). For any
given level of oxygen flow rate supplementation all differences between
multiple comparisons across ventilators were statistically significant.
Conclusions: Some ventilators were associated with significantly higher
levels of FI02 than the others at any rate of oxygen supplementation.

Table 1(abstract A269)
Oxygen supplementation
0 L/min

3 L/min

15 L/min

Astral 150

22 ± 0.0

42 ± 0.0

99 ± 0.0

Elisée 150

21 ± 0.0

35 ± 0.0

94 ± 0.0

Monnal T 50

21 ± 0.0

40 ± 0.0

86 ± 0.0

Trilogy 200

22 ± 0.0

30 ± 0.0

62 ± 0.0
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At 15 L/min oxygen supplementation, FI02 was close to 100% with the
Astral ventilator. These results might open some new opportunities, such
as allowing walking even for intubated hypoxemic patients in sub-acute
facilities, especially when devices offer good mobility and Sp02 monitoring.

A270
Challenges encountered in employing a low tidal volume ventilation
strategy in patients at risk of ARDS
R Fisher*, A Selman, Z Brummell, BO Rose
University Hospital Lewisham, Critical Care Unit, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A270
Introduction: Ventilator strategies that use tidal volumes (TVs) limited to
6 ml/kg IBW (ideal body weight) have been shown to reduce mortality in
patients with ARDS (acute respiratory distress syndrome) [1]. It is
suggested that using these same low tidal volumes in other critically ill
patients may reduce the progression to ARDS [2,3]. An initial audit in the
ICU at University Hospital Lewisham demonstrated that patients without
ARDS were receiving mandatory ventilation in excess of 8 ml/kg IBW
>40% of the time.
Objectives: To assess the effectiveness of a new protocol and education
program in reducing rates of excessive TV ventilation in a general ICU.
Methods: Data was collected on all ventilated patients without ARDS
during three 21-day periods: an initial audit (Febuary 2013); a re-audit
following the initiation of the protocol and education program (June
2013); a subsequent re-audit following redrafting of the protocol and
introduction of PRVC (Pressure Regulated Volume Control) as the default
mode of mandatory ventilation (November 2013).
Mode of ventilation and measured TV were recorded hourly by the
patient’s bedside nurse. Investigators estimated IBW by using the
patient’s ulna length as a surrogate of height.
Results: During the initial audit period 17 patients received a total of
1393 hours of mandatory ventilation, of which 40.4% of TVs were >8 ml/
kg IBW. More than half of the patients studied received TVs >8 ml/kg IBW
for the majority of the study period.
During the first re-audit period 16 patients received a total of 794 hours
of mandatory ventilation, of which 40.4% was >8 ml/kg IBW (p = 1).
During the second re-audit period 15 patients received a total of 846
hours of mandatory ventilation, of which 33.4% was >8 ml/kg IBW (p =
0.001) (Figure 1).
Conclusions: Introduction of a formalised protocol supported by an
education program failed to decrease the rate of excessive TV ventilation
in ICU patients without ARDS. The addition to the protocol of a default
mode of ventilation that requires staff to set the target TV significantly
reduced rates of excessive ventilation, however TVs >8 ml/kg IBW
continued to be delivered a third of the time and there remains scope for
improvement. These results highlight the difficulty in changing staff
practice (both medical and nursing) in the ICU.

Page 132 of 507

References
1. The Acute Respiratory Distress Syndrome Network. Ventilation with
lower tidal volumes as compared with traditional tidal volumes for
acute lung injury and the acute respiratory distress syndrome. NEJM
2000, 342:1301-1308.
2. Determann, et al: Ventilation with lower tidal volumes as compared with
conventional tidal volumes for patients without acute lung injury: a
preventive randomised controlled trial. Critical Care 2010, 14(1):R1.
3. Fuller, et al: Lower tidal volume at initiation of mechanical ventilation
may reduce progression to acute respiratory distress syndrome: a
systematic review. Critical Care 2013, 17:R11.

A271
Partitioning of respiratory mechanics after cardiac arrest and
cardiopulmonary resuscitation
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Introduction: Acute respiratory failure is a frequently complication after
cardiac arrest. These patients need mechanical ventilation, however there
is a scare information about the components of respiratory mechanics.
Objectives: To evaluate the total respiratory system mechanics into the
lung and chest wall mechanics using the esophageal balloon technique
after chest compressions and artificial ventilation post-cardiac arrest.
Methods: The study was conducted in general intensive care of two
tertiary hospitals. 15 patients were studied after hypothermia in clinically
stable situation. During volume assist control mechanical ventilation, with
constant flow. Esophageal pressure were measured using balloon
catheter, positioned by gastric compression procedure. Airways pressure,
respiratory flow and esophageal pressure were registered at 100 Hz, and
posterior analysis was performed by Anadat® software. The passive
respiratory mechanics analysis were measured without external PEEP and
the other respiratory parameters of mechanical ventilation were
unchanged. Multiple linear regression techniques were used to calculate
respiratory mechanics and his components, without interruption of
mechanical ventilation. Data are expressed as mean ± standard deviation
and range.
Results: Ventilator parameters were: Vt 0,6 ± 0,1, V´I:0,64 ± 0,1L/s, TI:1,0 ±
0,3 s, Ttot:2,4 ± 0,5 s, RR:17 ± 4 bpm, Fi02:0,6 ± 0,2, PEEPe: 0 cmH2O.
Respiratory system mechanics: Ers 34 ± 12 cmH2O/l, Rrs 15 ± 5 cmH2O/l/s,
PEEPi 5 ± 0.7 cmH2O. Chest wall mechanics were, Ecw:10 ± 4 cmH2O/l,
Rcw:0.7 ± 0.4 cmH2O/l/s. End esophageal espiratory pressure was 15 ± 5
(12-19 cmH2O). The mean fraction of Ecw to Ers was 32 ± 18 % (4 to 82 %).
Conclusions: Total respiratory system mechanics were abnormal after of
chest compressions post-cardiac arrest, a reflection of alteration of lung
mechanics. Chest wall compliance showed high variability, similar to
other critically ill patients. Higher end espiratory esophageal pressure
must be considered in presence of severe respiratory failure.

A272
Efficiency of quality of triggering system and pressurization of home
care ventilators. a bench
L Baboi1*, S Guegan2, C Guérin3,4
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Figure 1(abstract A270) Proportion of recorded TVs by ml/kg IBW.

Introduction: Turbine home care ventilators can be used in the hospital
to manage patients with hypercapnic acute respiratory failure. The goal
of this study was to assess efficiency of quality of triggering system and
pressurization of these ventilators.
Methods: Astral 150, Elisée 150, Trilogy 200, Monnal T50 (double limb
circuit) and Evita XL were set in pressure support (PS) 15 cm H2O with
positive end expiratory pressure (PEEP) 5 cmH2O. In each ventilator the
specific leak compensation system was activated. Each ventilator was used
with its optimal inspiratory triggering system facing leaks. Inspiratory
trigger was set at maximum sensitivity avoiding autotriggering. The
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Table 1(abstract A275)
Number of hospitalized
patients

2011-2012

2013-2014

p

666

648

NS

SAPS2

52,6

53,0

NS

Mean time of ICU
hospitalization (days)

7,1

8,0

NS

Number of chest x-rays

1744

1612

NS

NUMBER OF CHEST-CT

52

34

p < 0,05

SUMMARISE DOSE OF
RADIATION/YEAR [mGY/1,70
m2 BSA]

1199,2

925,6

p < 0,05

Mean time of mechanical
ventilation

6,2

8,3

NS

Mortality

36,5%

36,0%

NS

Figure 1(abstract A272)

ventilators were connected to ASL 5000 lung model set in a condition
mimicking COPD patient (compliance 75 ml/cmH2O, inspiratory and
expiratory airways resistance 15 and 25 cmH2O/L/s, respectively). We
compared low, moderate and strong inspiratory efforts (-3, -6 and -12 cm
H2O muscular pressure, respectively) with and without calibrated non
intentional leak (NIL 20 L/min at 15 cm H2O). Pressure time product (PTP)
of the triggering system (PTPtrig) was measured over 10 breaths as the
area subtended by the pressure over the time spent between onset of
inspiratory effort and start of pressurization (time unsupported). PTP500
was measured between onset of inspiratory effort and 500 ms after. When
time unsupported was greater than 500 ms (delayed effort) PTP500 was
set to 0. Measured PTP500 was compared to ideal PTP500, which is equal
to PS level achieved at the end of inspiration x 500 ms (PTP%ideal).
Values were expressed as mean ± SD. Comparisons were made by using
one-factor ANOVA and multiple comparisons between ventilators by
using Tukey test. Significant statistical threshold was set to P < 0.001 to
take into account the number of statistical tests performed.
Results: For PTPtrig with NIL, there were marked differences across
ventilators for low and moderate efforts that were no longer present for
strong effort (Figure). Without NIL, the results were in the same direction.
Significant differences were observed between ventilators for PTP500 at
each effort with or without NIL. The same was true for PTP500%ideal. As
an example, for strong effort without NIL, PTP500%ideal averaged 70 ±
1% for Astral, 70 ± 2% for Elisée, 55 ± 1% for Evita XL, 50 ± 1% for
Monnal T50 and 34 ± 4% for Trilogy (P < 0.001 between ventilators). With
NIL, these values were 73 ± 12, 32 ± 40, 66 ± 29, 58 ± 26 and 35 ± 21
(P < 0.001 between ventilators), respectively.
Conclusions: There were marked differences in PTPtrig between
ventilators that were also dependent on intensity of effort. The overall
quality of PS mode as assessed in present study, was significantly different
across the ventilators tested, with the Astral ventilator exhibiting best
performance.

resulting from PEEP. All the ultrasonographic measurements are made
noninvasively and at the patient’s bedside. Lung ultrasonography has been
performed in our ICU for three years. Since then a tendency to reduce
number of chest x-rays and chest CT has been observed.
Objectives: The aim of the study was to analyze whether usage of the
lung utlrasonography as a diagnostic and monitoring tool leads to
minimize the number of chest x-rays and chest CT and radiation dose in
the ICU.
Methods: Data from 2 years before and 2 years after implementing a
routine lung ultrasonography have been compared and statistical analysis
has been made.
Results:
Conclusions: The ability to perform transthoracic lung ultrasonography
allowed us to reduce number of chest x-rays, chest-CT and overall
radiation dose. The implementation of new diagnostic technique did not
influence on length of hospital stay or mortality.
Grant Acknowledgment: ICU Staff.
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Point of care ultrasound - a way to reduce radiation exposure of
patients and medical staff
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Contact impedances of textile electrodes for electrical impedance
tomography
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DA Reuter2
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Introduction: Lungs ultrasonography and echocardiography is used by
intensivist to provide assessments in patients with significant respiratory
and cardiac diseases.
Transthoracic lung ultrasound allows to detect lung aerations and
consolidations, to find pneumothorax or hydrothorax, localize alveolarinterstitial edema. It is also used as a monitoring tool to detect reaeration
resulting from efficient treatment of pneumonia and lung recruitment

Introduction: In thoracic electrical impedance tomography (EIT)
electrodes are placed around the human thorax. Weak alternating currents
are applied via two electrodes and the resulting potentials are sensed by
the remaining electrodes. The measured voltages are then converted into
moving real-time images showing heart and lung functions rather than its
structures. EIT is non-invasive and can thus be employed over several
hours right at the bedside. However, for mid and long term measurements
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Figure 1(abstract A274) Skin contact impedance box plot using a six point description: minimum (black line), first quartile (blue line), mean
(red cross), median (red line), third quartile (blue line), and maximum (black line). The left part of the plot - grey shaded area - shows the effect of
the CA in 10 healthy volunteers. The median skin contact impedance values decreases from 2’151 Ohm in dry textile electrodes to 299 Ohm after
applying the CA. The mean values decreases from 2’056 ± 464 Ohm to 325 ± 88 Ohm. Right part of the plot depicts the contact impedances measured
in patients. During the 4 hours observation period in 40 male patients contact impedance increases slightly

stable electrical electrode skin contact and a skin friendly patient interface
are required.
Methods: In this study the electrical skin contact of a novel textile-based
electrode assembly comprising 32 active electrodes integrated in a vestlike structure was assessed in 10 healthy volunteers and in 40 patients
undergoing robot-assisted radical prostatectomy. The study protocol was
approved by the ethics committee of the medical board Hamburg (PV374)
and written consent was obtained from all patients. The electrode
assembly was connected to the Swisstom BB 2 and the skin contact
impedance was measured once with dry and once with wetted electrodes
in the 10 healthy volunteers. An electrically non-conductive oil-in-water
liquid emulsion, called ContactAgent (CA), was used to wet out the textile
electrodes. Mid-term stability was then measured over a period of 4 hours
in the 40 patients. To avoid any undue burden measurements with dry
electrodes were not repeated in patients.
Results: Skin contact impedance of the dry electrodes was higher than
2’000 Ohm. After applying the contact agent, skin contact impedance
dropped below 500 Ohm and remained there for the next 4 hours.
Discussion and Conclusions: In spite of being non-conductive, the CA
markedly decreased skin contact impedance. Possible explanation are that
the CA increases the adherence of the textile electrode to the skin,
increases the effective electrode contact area while displacing the air
pockets both, within the yarns of the textile layer and between the
electrode and the skin thereby improving the dielectric properties of the
skin-electrode system. We conclude that the new patient interface in
combination with the special CA provides a stable electrical contact
between electrodes and the skin for at least 4 hours.
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Obstetric delivery in mechanically ventilated critically ill pregnant
women
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Introduction: Approximately 1 in 500 pregnancies develop complications
requiring mechanical ventilatory support, the majority of episodes
occurring postpartum. While uncommon, the situation of a pregnant
woman requiring ventilatory support for respiratory failure is very
concerning. Delivery of the fetus is often considered, either to improve
maternal well-being or due to concerns for the fetus. Little data exist to
guide physicians in these decisions.
Objectives: To evaluate the effect of obstetric delivery on maternal
respiratory function, in pregnant women ventilated for respiratory failure.
Methods: Subgroup analysis of a retrospective review of pregnant
women from 4 ICUs in 4 countries over a 10 year period, who received
mechanical ventilation for greater than 24 hours. In women who
delivered while on mechanical ventilation, maternal respiratory
parameters were evaluated pre-delivery and 2-5 hours and 12-15 hours
post-delivery. Respiratory system compliance was estimated from
recorded ventilator plateau pressure and tidal volume. Data are presented
as median and interquartile ratio (IQR).
Results: We identified nine women who delivered while ventilated for
respiratory failure. Median age was 29 (22.5-33.5) years and gestation 29
(27.5-31) weeks. Pre-delivery Pa02/Fi02 ratio was 268 (131-317) and PaC02
37.3 (33.2-49) mmHg. Duration of ventilation prior to delivery was 1.5 (1-2)
days, and time from delivery to extubation was 2 (1-3.8) days. All deliveries
were by Cesarean section except one spontaneous stillborn delivery at
26 weeks. Cesarean sections were performed for either maternal
respiratory indications (n = 3) or for obstetric/fetal indications (n = 5).
APGAR scores at 1 minute were low (≤7) in all 8 elective deliveries, and
only 3 recovered to >7 by 5 minutes. All mothers survived, as did all but
one neonate (the spontaneous delivery).
Delivery had a variable effect on maternal respiratory parameters. By 12-15
hours, oxygenation index had improved from a median 7.5 (5.9-16.2) to
6 (4.9-9.1), and PEEP was reduced from 11 cmH2 O (8.5-12) to 9 cmH2O
(6.5-10). Estimated compliance improved in most patients, but to a variable
degree. Three hypercapnic patients (mean C02 57 mmHg) improved, to
mean PaC02 of 46 mmHg.
Conclusions: This relatively small case series examines a rare but important
intervention in the ICU - delivery of the fetus in a pregnant woman
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ventilated for respiratory failure. Delivery occurred early in the mothers’
ventilator course, followed by extubation within a few days in the majority
of patients. The effect of delivery on maternal respiratory function was
variable, with some, but not all women showing an improvement in
oxygenation and respiratory system compliance. At delivery, fetal
compromise was evident but all neonates survived to hospital discharge.
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New device to support patients with acute respiratory distress: high
flow, nebulization and oxygen therapy with automated fi02 titration
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Introduction: Hyperoxia induced hypercapnia has been described more
than 60 years ago [1] and first recommendations to avoid hyperoxia in
COPD patients were provided more than 50 years ago [2]. Alarm bell was
recently raised [3] after the demonstration that high oxygen flows could
increase mortality in patients with respiratory distress [4].
Objectives: To develop a device continuously adjusting Fi02 with high
flows of air/oxygen based on the Free02 system that titrates oxygen flow
delivered to patients with the aim to maintain a constant oxygenation [5].
Methods: The Free02 system was modified to allow a mixture of oxygen
and air administration with a constant gas flow. The proportion of
oxygen is based on an advanced closed loop to maintain a constant
Sp02. We compare this new prototype with Optiflow set with minimal
Fi02 (35%). Both devices are set at 30L/min, and we plan to recruit 10
healthy subjects’. The experimental conditions are the following: healthy
subjects will initially breath room air (5 minutes), followed by 5 minutes
of induced hypoxemia (nitrogen administration), and return to initial
conditions (breathing room air for 5 minutes). We record Sp02,
respiratory rate, heart rate and Fi02 delivered.
Results: We will present results of this comparison in 10 healthy subjects.
Initial data demonstrate the feasibility to deliver variable oxygen flows
administered with air at high flows (from 20 to 60L/min). In this study, the
flow is maintained constant at 30L/min. During nitrogen administration to
the healthy subjects, with the new prototype controlling oxygen/air
administration, the oxygen increases (leading to a Fi02 increase) to
maintain constant the Sp02 level (set at 94% in this study), and the air flow
decreases to maintain constant the total flow (30L/min). After cessation of
nitrogen, the oxygen flow (and Fi02) are automatically reduced (Figure). In
the first included subjects, with Optiflow. hyperoxia is present during the
first and third condition (breathing room air) and hypoxemia occur during
nitrogen administration.

Figure 1(abstract A276) Automatic adjustment of the Fi02.
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Conclusions: This new device may help to optimize oxygenation
avoiding hypoxemia and hyperoxia during high flow oxygen therapy.
Grant Acknowledgement: Fond de recherche en Santé du Québec,
Canadian Fundation for Innovation.
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The Aim: Comparison of the effectiveness of the modes of respiratory
support, different by pressure and volume (PCV, VCV) to select the
optimal variants for mechanical ventilation in patients with of acute
respiratory distress syndrome ALI/ARDS.
Materials and Methods: The patients included in the study were those
after cardiopulmonary bypass surgery, coronary artery bypass grafting,
and heart valve replacement surgeries, complicated by ARDS, in ICU RSCS
after acad. Vakhidov within 2010-2014. In complex respiratory therapy
included intra-pulmonary percussive ventilation (IPV).
In a comparative aspect, to divide two group patients: Group A, n = 28.
Used mode of mechanical ventilation was with controlled pressure (PCV),
an inverse relationship I:E -1,5:1, Pinsp-20-26 cm of water, Fi02 < 60%
“Optimal” PEEP, the rate of Vinsp - 40 - 60 l/min, auto PEEP comprising no
more than 50% of total PEEP. Group B, n = 26. Used mode of ventilation
comprised ventilation with small Vt and low Pplat (< 35 smH 2 O), with
controlled volume (VCV), Ppeak < 35-40 cm of water, VT 6-8 ml/kg, Fi 02 <
60%, PEEP 8-10 mm Hg, the rate of Vinsp - 40 - 60 l/min. The efficiency
measure criterions: Pa02 and Sa02, Pa02/Fi02, Fshunt, p02 (A-a), p02 (a/A),
Cst., degree of lung injury by J. Murray.
Results: Improvement of Pa02/Fi02 in group A than in group B (outcome 108,7 ± 22,4/112,4 ± 20,2, 5-day-184,8 ± 22,4/140,4 ± 24,2. A/B, respectively).
There was a difference in values of p02 (A-a) 170 ± 18/165 ± 20 on the 2nd
day, 100 ± 20,4/140 ± 22,6 on the 5th day, 58 ± 24,4/100 ± 22,2 respectively.
In the first group transition of ALI into ARDS was observed in 2 cases, in the
second group - in 4 cases. Compared to group B, reduction of duration of
mechanical ventilation was observed in patients of group A (16 ± 4,6/12 ±
2,6 days, respectively). Results are different between patients treated with
and without IPV. PEEP, tidal volume and maximal alveolar pressure all
increased with IPV.
Conclusions: Management of patients with ALI/ARDS in the modes by
pressure, with restricted peak inspiratory pressure and tidal volume with
prolonged inspiratory time with intra-pulmonary percussive ventilation, prove
to be more effective for the correction of hypoxemia, for reducing the negative
effects of mechanical ventilation on pulmonary parenchyma, for reducing
duration of mechanical ventilation and more favorable in terms of lethality
when compared with conventional methods of mechanical ventilation.
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Figure 1(abstract A278)

Introduction: Automated tube compensation (ATC) is a new mode of
ventilatory assistance that aims to compensate for the resistance of
endotracheal tube and, hence to reduce the resistive work of breathing.
Objectives: The aim of this study was to measure triggering system and
pressurization in pressure support ventilation with and without ATC.
Methods: Once removed the endotracheal tube from patients, who were
extubated in our ICU after successful weaning trial, was connected to a
filter (Hygrobac), and both were attached to ASL 5000 active servo lung
(IngMar medical). The lung model was set with a compliance of 50 ml/
cmH2O and resistance of 10 cm H2O/L/s. The inspiratory effort included
sinusoidal half-wave shape, muscular pressure -10 cmH2O, respiratory rate
27 breaths/min. The ventilator used was Evita XL (Dräger) set as used in
patients during the weaning trial in our ICU, ie pressure support 7 cm H2O
above PEEP of 4 cm H2O. ATC was set to 80% compensation and the
internal diameter of the endotracheal tube for each patient was entered
into the ventilator dialog box. Pressure support was run for 2 minutes
without then with ATC. Pressure time product (PTP) trigger was defined as
the product of airway pressure to time spent between onset of inspiratory
effort and pressurization. The quality of airway pressurization was assessed
as the area of airway pressure over time from inspiratory effort to 0.5 s
later (PTP500). PTP500 was further expressed as percent of ideal PTP500,
which was airway pressure recorded at the end of inspiratory time
multiplied by 0.5 s. The values are expressed as median [first-third
quartiles]. The comparisons were made by Wilcoxon signed rank test with
continuity correction.
Results: We included 40 patients (29 men), aged 71 [62-80] years, SAPS2 on
ICU admission 50 [43-62]. They have been intubated for 5 [2-8] days before
extubation. The internal diameter of the endotracheal tube was 7.0 mm in 4
patients, 7.5 in 33 and 8.0 in 3. The results pertaining to PTP are displayed in
the table. As shown, PTP trigger was significantly lower and PTP500
significantly higher with than without ATC for similar pressure support level.
Conclusions: ATC provided with efficient compensation for used
endotracheal tube. The clinical significance of these results remains to be
done.
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Introduction: Multidisciplinary tracheostomy teams have been
implemented in acute hospital settings for over ten years. There is
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evidence that this initiative contributes to a reduction in total
tracheostomy time and an increase in speaking valve use for patients
leading to improved quality of life [1]. The recent NCEPOD safe trache
report recommended a number of safety factors to maintain patient
wellbeing in this cohort [2]. We investigated whether the introduction of a
multidisciplinary tracheostomy team had an impact on the reduction of
adverse incidents.
Objectives: To determine the tracheostomy rounds impact the incidence
of adverse incidents in tracheostomised patients.
Methods: Data was prospectively collected over a 3-month period on 64
patients on the ICU, HDU, and general ward (January 2015 to March
2015). Data collected included the access to availability of a difficult
airway trolley and fiberoptic bronchoscopy, presence of emergency
equipment at the bedside, identifiable tracheostomy information, the
presence of emergency airway management in the event of
tracheostomy emergency, the presence of a weaning and nutrition plan.
Results: A total of 64 patient contact episodes were recorded. 16 incidences
of latent patient safety issues were identified (16/64; 25%). January (n = 8;
12.5%), February (n = 6; 9.4%) and March (n = 2; 3.1%). Emergency airway
plan related (n = 11; 17.1%), missing equipment (n = 8; 12.5%). The number
incidence of blocked or dislodged tracheostomy in this period was 0.
All patients reviewed had an appropriate weaning and nutrition plan.
Conclusions: The introduction of a multi-disciplinary tracheostomy
outreach team has led to a reduction in the latent critical incidents
associated with tracheostomised patients. This audit highlights that the
presence of a MDT tracheostomy ward round has a positive impact on
patient safety.
References
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Introduction: Abdominal infection leading to sepsis is a major cause of
mortality in the ICU. The inflammatory response also alters the pulmonary
immunity leading to increased risk for VAP.
Objectives: The aim of this study was to determine the incidence of VAP
and define the most important pathogens for VAP in patients with
abdominal sepsis.
Methods: A retrospective study in a 7 bedded mixed medical surgical
ICU of a tertiary care teaching institute.
The data of patients diagnosed with abdominal sepsis between 2009 & 2013
and requiring mechanical ventilation for at least 48 hours was extracted. The
microbiological flora as assessed by sampling of endotracheal aspirate (ETA)
for culture and sensitivity were noted. The Clinical Pulmonary Infection
Score (CPIS) was used to make the diagnosis of VAP.
Results: The average age of the 124 patients (59 males and 65 females)
recruited in the study was 58 years (range 27-76 years) and mean
APACHE II was 19 (range 9-30). The average length of ICU stay was
16 days (range 4-57 days) and the duration of mechanical ventilation was
12.5 days; 39 patients (31.4%) died. In patients with abdominal sepsis,
67 strains of bacteria were cultivated from the lower respiratory tract, of
which 62 were Gram-negative. All of these bacterial strains were isolated
in significant quantities for lower respiratory tract infection. The most
common bacteria isolated from the endotracheal aspirate were Klebsiella
pneumoniae (24 times), followed by Pseudomonas aeruginosa (22 times)
and Acinetobacter baumannii (16 times). VAP was diagnosed in
47 patients (37.9%) in the cohort. The incidence of VAP was calculated to
be 93.6 per 1000 days of mechanical ventilation. In 34 patients (72.3%),
VAP was diagnosed as early onset ( < 4 days of initiation of mechanical
ventilation) and in 13 patients (27.7%) as late onset (>4 days).
Conclusions: Despite advances in diagnostics and therapy, abdominal
sepsis is still burdened with high morbidity and mortality due to VAP.
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Therefore, the prevention and treatment of VAP remains an integral
component in the management of mechanically ventilated patients of
abdominal sepsis.
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Introduction: Selecting, and adapting, appropriate settings of mechanical
ventilation can be seen as difficult and time consuming. Clinical
guidelines have been shown to be helpful, but do not provide advice
that is tuned to the individual patient. The Beacon Caresystem (Mermaid
Care, Denmark) is a commercial version of a previously published [1]
physiological-model based system for advising on mechanical ventilation.
Mathematical models are tuned to patient specific measurements, and as
such advice is for the individual patient. Beacon 3 provides advice for
control and support modes of ventilation, with advice given on:
inspiratory oxygen; inspiratory pressure or tidal volume; and, in control
modes, respiratory frequency.
Objectives: This study investigates the changes in oxygenation,
ventilation and acid-base status in patients where the system is used for
a maximum of 8 hours.
Methods: Patients have been recruited from non-cardiac intensive care
units at four hospitals in Denmark. Informed consent and ethical approval
was obtained in all cases. A mix of patients have been recruited ranging
from those classified as mild to moderate ARDS, to those during weaning.
The study plans inclusion of 60 patients, with 25 included to date. All
p-values are calculated using paired t-test.
Results: Fifteen patients were in pressure support and 10 in volume control
modes. Advice was provided an average of 4 times for each patient.
Average values of ventilation, oxygenation and acid-base status across all
patients at the start and end of using the system were as follows. Inspired
oxygen did not change with a small, insignificant, reduction in FI02 from
38.2 ± 7.0% to 36.4 ± 8.6 (p = 0.18). A small reduction in arterial oxygen
partial pressure (from 12.1 ± 2.4 kPa to 10.9 ± 2.2 kPa, p = 0.06) and
saturation (97.2 ± 1.5 to 95.9 ± 1.4, p < 0.01) was seen. Ventilation was on
average reduced, with tidal volumes falling from 586 ± 201 ml to 536 ± 166
ml (p = 0.06), and little change in average respiratory frequency (from 20.0 ±
9.3 breaths/min to 20.7 ± 8.5 breaths/min, p > 0.5). The reduction in
ventilation induced a decrease in average plateau pressure (from 20.5 ± 6.1
cmH2O to 17.3 ± 5.2 cmH2O, p < 0.01), and modified acid base status only
slightly (pH from 7.428 ± 0.044 to 7.402 ± 0.041, p < 0.05; PaC02 from 5.3 ±
1.0 kPa to 5.7 ± 0.6 kPa, p < 0.05; FETC02 from 4.5 ± 0.8 % to 4.8 ± 0.7%,
p = 0.06).
Conclusions: These initial results indicate that the Beacon Caresystem
provides advice which is rational and tailored to the individual patient’s
physiology, lowering ventilation without adversely affecting acid-base
status or oxygenation.
Grant Acknowledgment: SER and DSK are minor shareholders and
perform consultancy work for Mermaid Care.
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NUTRITION - DYSFUNCTION &
PROGNOSIS
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Introduction: Refeeding syndrome (RFS) is a complication of malnutrition.
It consists of electrolyte derangements and organ failure. National Institute
of Clinical Excellence (NICE) have outlined specific risk factors for
identifying patients at risk of RFS, including low levels of phosphate,
potassium and magnesium before feed, low body mass index, starving for
>5 days, weight loss, history of alcohol abuse and drugs including insulin,
diuretics, chemotherapy and antacids. Hypophosphataemia is a common
phenomenon in critically ill patients, but may also indicate RFS. As
there are no specific criteria for diagnosing RFS in critical illness,
hypophosphataemic patients are often nutritionally restricted to prevent
development of RFS.
Objective: To assess the applicability of the NICE risk factors to diagnose
RFS in critically ill patients.
Methods: We analysed hypophosphataemic patients admitted to Intensive
Care Unit (ICU) in Royal Liverpool Hospital between January 2010- January
2012. Demographic details, risk factors for RFS, electrolyte values and
nutritional details over a 7 day period were collected. Moderate and severe
hypophosphataemia were defined as serum phosphate levels between
0.32- 0.65 mmol/L and < 0.32 mmol/L respectively at any time during the
observation period. The significant difference between groups were
analysed using independent t-Test and Mann-Whitney U test depending
on distribution of continuous variables. Categorical data was analysed
using c2 test or Fisher’s exact test. A receiver operative characteristic (ROC)
curve was plotted to analyse the predictability of RFS based on phosphate
levels at admission or a drop thereof after starting nutrition.
Results: 104 moderately and severely hypophosphataemic patients were
analysed in this study. 84 patients were at risk of refeeding syndrome.
39 (36.5%) patients had a diagnosis of RFS after applying the NICE criteria
and initiation of nutrition >10 kcal/kg/day. The mean phosphate levels
dropped after admission and reached a nadir on Day 4 (0.69 ± 0.29 mmol/L).
Area under the ROC curves (AUC) showed that phosphate levels at admission
(AUC 0.51) or a drop of phosphate levels after feed (AUC 0.56) were poor
predictors of RFS. The nutritional intake of these patients increased
throughout their stay to 1235.5 kcals on day 7, which is lower than
recommended intake for adults.
Conclusions: The incidence of RFS was 36.5%. NICE guidelines for
identifying patients at risk for RFS are not applicable to critically ill patients.
Electrolytes, especially phosphate levels are weak predictors of RFS. Critically
ill patients who were hypophosphataemic were not receiving adequate
nutrition during ICU stay. Clinicians should be vigilant for RFS, but must
consider alternative causes of hypophosphataemia in critical illness.
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Introduction: Admission to the hospital, and particularly to the intensive
care unit, leads to a dramatic reduction in physical activity level, which
alters the glucose metabolism towards a pre-diabetic state [1]. Critically ill
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patients often develop spontaneous hyperglycemia, which is related to an
increase in morbidity and mortality [2,3]. The incretin hormones
glucagon-like peptide (GLP)-1 and gastric inhibitory polypeptide (GIP) are
secreted from the gut in response to a glucose load and stimulate up to
70 % of the insulin secretion from the pancreatic beta cell in healthy
persons, which is named the incretin effect [4]. The incretin effect is
reduced in critically ill patients [5], but the underlying mechanism has not
yet been determined.
Objectives: Using strict bed rest as a model of physical inactivity seen
during hospitalization, we aimed to determine if bed rest induced
physical inactivity would reduce the incretin effect in healthy volunteers.
Methods: Ten healthy male volunteers (age 22.9 ± 3.6 yrs, BMI 24.5 ±
1.8 kg/m2) were included in the study. All volunteers underwent eight days
of strict bed rest and received an iso-caloric diet with three meals per day
based on an estimation of their resting energy expenditure. DXA scans were
performed before and after bed rest to evaluate body composition. Before
and after bed rest, all volunteers underwent an oral glucose tolerance test
(OGTT) and an intravenous glucose infusion (IVGI) on the following day to
mimic the blood glucose profile measured during OGTT. The incretin effect
was calculated as the relative increment in total serum insulin response to
the OGTT compared to the IVGI.
Results: Bed rest reduced total lean body mass significantly (p < 0.05) with
no change in total fat mass. During the OGTT, blood glucose, serum insulin
and serum C-peptide were significantly higher after bed rest (p < 0.05)
with no change in the incretin effect (p = 0.6). Bed rest did not change
plasma GLP-1 during the OGTT, but plasma GIP was significantly higher
after bed rest (p < 0.05). The voluteers became insulin resistant (Matsuda
index (p < 0.05)), with no change in beta cell function evaluated by
C-peptide derived insulinogenic index.
Conclusions: Blood glucose and serum insulin were higher during the
OGTT after bed rest and the Matsuda index was reduced, indicating
insulin resistance. The incretin effect was unaffected. Thus, bed rest does
not explain the reduced incretin effect in the critically ill.
Grant Acknowledgment: CIM is supported by Danish National Research
Foundation (DNRF55). CFAS is supported by Trygfonden. This study was
supported by grants from The Augustinus Foundation and Aase and Ejnar
Danielsen’s Foundation. CIM is a member of DD2 (grant no. 09-067009
and 09-075724).
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Introduction: University College London Hospital (UCLH) was one of the
largest contributors to the CALORIES trial; a pragmatic, multi-centre,
randomised control trial examining the effectiveness of early nutritional
support in critically ill patients through a comparison of parenteral and
enteral nutrition. The trial found no significant difference in 30-day
mortality associated with the route of calorie delivery [1]. Both groups had
a similar calorie intake and neither group attained their calorie target. We
sought to determine whether our institution’s nutritional support practices
were concordant with the CALORIES trial findings, and whether a
relationship between calorie ‘dose’ and patient outcomes could be
delineated [1].
Objectives: At UCLH, we sought to determine whether there was an
association between:
1) Type of nutritional support and meeting a calorie target.
2) Type of nutritional support and 30, and 90 day mortality.
3) Meeting a calorie target and 30, and 90 day mortality.
Methods: Data from 138 CALORIES participants’ trial records at UCLH
were collected. Type of nutritional support was defined as parenteral or
enteral. Meeting a calorie target was defined as a trial participant
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receiving an average of 25 kcals/kg/day during the first five days in
critical care [1]. Data were analysed using Stata 11.0. Logistic regression
and ANCOVA analyses were conducted.
Results: 67 (48.6%) participants were randomised to receive enteral
nutrition and 71 (51.5%) parenteral. A mean of 12.6 (SD 7.2) kcals/kg/day/
patient was delivered enterally and 17.4 (SD 5.8) kcals/kg/day/patient
parenterally. Nine participants (6.5%) met their calorie target. There was
strong evidence of an association between a parenteral nutrition strategy
and achieving 50% of target calorie intake (p < 0.001). After adjusting for
covariates, the parenteral group achieved a significantly higher mean
proportion of their target calorie intake compared with the enteral group
(p < 0.001). However, no statistically significant associations were found
between:
i) type of nutritional support and meeting target calorie requirements;
ii) meeting the calorie target and 30 or 90 day mortality; and.
iii) type of nutritional strategy and 30 or 90 day mortality.
Conclusions: In contrast to the aggregated results of CALORIES,
parenterally fed, critically ill patients at UCLH achieved a significantly
greater proportion of their target calorie intake than those enterally fed.
However, there was no relationship between calories delivered and
outcome. In concordance with the CALORIES findings, our analysis showed
the route of nutrition was not associated with mortality. Our results
suggest that further work needs to be done to establish the relationship
between calorie intake and outcome.
Grant Acknowledgment: No funding received.
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Introduction: Gallbladder dysmotility has been implicated as a putative
mechanism underlying acute acalculous cholecystitis and lipid
malabsorption in the critically ill, despite nutrient-stimulated gallbladder
emptying never having been quantified in this population. In health,
endogenous cholecystokinin (CCK) stimulates gallbladder emptying.
Objectives: To determine fasting and nutrient-stimulated gallbladder
volumes in critically ill patients.
Methods: Twenty-four critically ill patients (16M:8F, age 54 ± 16y, BMI
29 ± 6kg/m 2, APACHE II 17 ± 5, SOFA score 7.5 ± 4, day of admission
5 ± 4) with no history of biliary pathology were compared to 12 healthy
volunteers (8M:4F, age 55 ± 19, BMI 24 ± 4). All participants were fasted
for 8 hours and had a feeding catheter inserted into the duodenum. At
T = -30min 3D images of the gallbladder were acquired and wall
thickness and presence of sludge recorded. Between T = 0-120min 20%
intralipid was infused into the duodenum at 2kcal/min. Ultrasound
measurements of the gallbladder were obtained at 30min intervals until
T = 180min. Ejection fraction (%) and the change in gallbladder volume
(mls) were calculated from T = 0-120min. Blood samples were taken at
30 minute intervals for the measurement of plasma CCK. Differences
between groups were analysed using Student’s t-test or Mann-Whitney
test as appropriate and data are presented as mean (SD) or median [IQR].
Unadjusted correlation analyses were performed for demographic,
ultrasound and CCK data.
Results: The cohorts were well matched for age, but BMI was greater
(P < 0.01) in the critically ill. In the critically ill, fasting gallbladder
volumes were greater (by about three fold) [ICU 60[38-90] vs health
22[15-24]ml; P < 0.001], as was wall thickness [0.44(0.14) vs 0.26(0.08)mm;
P < 0.001]. Sludge was evident in the majority (71%) of patients but in
none of the healthy participants. The ejection fraction was less in the
critically ill [50[10-82] vs 77[72-82]%; P = 0.01], but there was no
difference in the change in gallbladder volume [22[11-32] vs 16[12-20]ml;
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P = 0.18]. Gallbladder volumes post lipid infusion (T = 120min) were
much greater in the critically ill [22[9-66] vs 4[3-6]ml; P < 0.01]. There was
no difference in fasting CCK concentration [ICU 5.3(2.5) vs health 4.7(1.2)
pmol/L; P = 0.5] or the incremental increase in plasma CCK T0-120 min
[5.8(3.8) vs 4.6(3.7)pmol/L; P = 0.37]. There were no associations between
fasting CCK concentration and fasting gallbladder volume, and CCK
increment and gallbladder ejection fraction in the critically ill. There was
an association between severity of illness score and gallbladder ejection
fraction [r = -0.5; P < 0.05].
Conclusions: When fasted, critically ill patients appear to have larger and
thicker walled gallbladder than healthy subjects. In response to nutrient
stimulation the change in gallbladder volume is unaffected, but the
ejection fraction is less leading to incomplete emptying.
Grant Acknowledgment: Study supported by a NHMRC Postgraduate
Scholarship.
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Introduction: The patency of the capillary wall is compromised in
inflammation, stress, and fluid overload resulting in extravasation of water
and macromolecules [1]. Reliable measurement of capillary leakage is an
important tool in the pursuit of treatment effects.
Objectives: To study plasma volume (PV) and transcapillary escape rate
of albumin (TER) in relation to acute inflammation and surgical stress.
Methods: Healthy volunteers (group A; n = 10), patients with acute
abdominal inflammation and plasma C-reactive protein > 100 mg/L
(group B; n = 10), and surgical patients during the reconstructive phase
of pancreatic resection (group C; n = 10) were investigated. PV and TER
were measured by 125I-labeled human serum albumin (125I-HSA). Groups
were compared by one-way analysis of variance.
Results: Thirty subjects 57 ± 9 years were recruited. TER was 4.5 ± 1.3,
6.1 ± 1.5 and 9.6 ± 5.2 % per hour in groups A-C, respectively, (p =
0.006). Mean PV was 111 ± 19, 114 ± 15, and 102 ± 18 % (p = 0.79) of
the corresponding anthropometric values [2]. Plasma albumin was 39.3 ±
2.9, 24.7 ± 4.9 and 19.1 ± 5.3 g/L at the start of TER measurement (p <
0.001).
Conclusions: Capillary leakage assessed by TER was doubled during the
later stages of pancreatic resection surgery, compared to the other two
groups. While PV was preserved in all 3 groups, plasma albumin was
much lower in inflammation and surgery.
Grant Acknowledgment: Swedish Medical Research Council, and the
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Introduction: Bioenergetic failure due to mitochondrial dysfunction has
been implicated as an important pathophysiological mechanism
underlying poor outcome in critical illness.
Objectives: We examined the longitudinal changes of ATP, N02¯ and
N03¯ in patients with severe sepsis (SS) or trauma-related systemic
inflammatory response syndrome (SIRS) compared to healthy-controls (H)
and their relations to intracellular heat shock proteins (HSP)-72 and -90a,
metabolism and outcome.
Methods: Seventy-eight adults (SS/22; non-infectious SIRS /23; healthy
(H)/33) and sixty-two children (SS/15; non-infectious SIRS /20; healthy (H)/27)
were studied. Blood samples obtained on days 1, 3 and 5. Energy
expenditure (EE) of patients was measured with the Gas Module E-COVX.
HSPs expressions in monocytes (m) or neutrophils (n) were determined
using flow cytometry. ATP concentrations were measured by the luciferase
luminescent assay. N02¯ and N03¯ determination was performed using the
Sievers Nitric Oxide Analyzer.
Results: In both, adults and children, mitochondrial bioenergetics showed
different longitudinal trends for survivors and non-survivors. The nitrite/
nitrate ratio increased longitudinally in critical illness (p < 0.05). Among
adult survivors, N03¯ (26422 ± 19368 vs. 13807 ± 3740nM, p < 0.04) and
ATP concentrations (503 ± 645 vs. 185 ± 192nM) decreased from day 1 to
3, and lactate from days 1 to 3 to 5 (15 ± 11 vs. 10 ± 4 vs. 8 ± 5mMol/L,
p < 0.001). Survivors had higher ATP, N03¯ (p < 0.04), N02¯ (p < 0.04), V02
(p < 0.0001), VC02 (p < 0.0001), EE (p < 0.04) on day 1, N02¯ (p < 0.05) on
day 3, and lower lactate levels on days 1 and 5 (p < 0.03), compared to
non-survivors. Non-survived children had lower SID (28 ± 5 vs. 34 ± 4,
p < 0.03) and mHSP72 (16 ± 13 vs. 23 ± 15 MFI, p < 0.05) on days 1, 5.
Conclusions: Our data implicate bioenergetic failure and a drop in NO
synthesis in white blood cells as possible pathophysiological mechanisms
contributing to mortality. Our data suggest that in critically ill patients NO
metabolism is linked to HSP72 and has a protective impact on
mitochondrial function.
Grant Acknowledgment: This research has been co-financed by the
European Union (European Social Fund (ESF)) and Greek national funds
through the Operational Program “Education and Lifelong Learning” of
the National Strategic Reference Framework (NSRF)-Research Funding
Program: THALES.
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Introduction: Confirming the position of Nasogastric tubes (NGT) in
critical care is a controversial area. The National Patient Safety Agency
(NPSA) guidance [1] advocates pH testing although use is limited in ICU
due to continuous enteral feeding and proton pump inhibitor therapy.

Table 1(abstract A288) Patient Demographics
Data Point 1
Jan 2014

Data Point 2
Nov 2014

No of Patients

16

16

No of NGT confirmations

36

32

No. of confirmations per patient
(median, IQR)

2 (1-3)

2 (1-2.8)

Trauma

12 (75)

11 (69)

Medical

3 (19)

5 (31)

Surgical

1 (6)

0

Days data collected (median, IQR)

11 (8-17)

11 (6-13)

Type of patients n (%)
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Table 2(abstract A288) Nutritional data
Data Point 1 Jan 2014 Median
(IQR)

Data Point 2 Nov 2014 Median
(IQR)

P

Hours off EN per episode of NGT (re)placement

5.3 (2-9)

10 (6-16)

0.028

Calorie deficit per episode of NGT (re)placment

402 (363-442)

768 (635-867)

0.04

Calorie deficit per patient for duration of EN received over study
duration

2423 (1955-3452)

5660 (4299-7338)

0.00024

% of calories delivered vs. prescribed over study duration

84 (77-87)

71 (62-80)

0.018

Chest X-ray is therefore commonly used with trainee doctors often being
responsible for confirming tube position. Following three incidents of
undetected NGT misplacement (outside of our ICU), our trust stipulated a
change in practice so that only radiologists or ICU consultants were
allowed to confirm placement. We were concerned that this could
negatively influence tube confirmation times and enteral nutrition (EN)
provision. Cumulative calorie deficits contribute to malnutrition [2].
Under-nutrition in critically ill patients is associated with increased
mortality, infections and length of stay [3].
Objectives: To determine if new guidance for NGT confirmation would
influence time off EN and calories delivered.
Methods: Quality improvement project over two different 4 week time
frames, before and after the change in NGT confirmation policy in a
general/trauma ICU.
Results: Data was collected on 32 patients, 16 at each data point. See
table 1 for demographic details. The majority of NGT placements or
replacements occurred in trauma patients. The change in NGT
confirmation resulted in significantly longer time off EN and a significant
decrease in EN provided (Table 2).
Conclusions: All patients acquired a cumulative calorie deficit over the
time they were studied (average of 11 days). The change in NGT
confirmation practice had a detrimental effect on time off EN and
amount of EN provided. The size of increase in calorie deficit between
the two time periods is only partly attributable to the change in NGT
confirmation. Other factors influenced EN delivery in our patients,
between the two data points such as non-compliance with our fasting
guidelines for surgery and airway procedures. We speculate that the
change in NGT confirmation may have led to an excessively risk-averse
approach in which the problems of cumulative calorie deficit were underappreciated. The current NGT confirmation practice for ICUs in our
organisation is being reviewed. It is proposed once again to permit ICU
trainees who have successfully completed relevant competency training
to confirm position of NGT on x-ray. We intend to repeat data collection
once this change has been implemented.
Grant Acknowledgement: No external funding was sought for this
project.
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Introduction: Interruption of enteral nutrition (EN) is common in the
intensive care unit (ICU). Frequent episodes of EN interruption can lead to
protein and calorie debt with a potential impact on outcomes in critically
ill patients [1,2]. However, few studies have investigated the details of EN
interruption practice including the reasons and duration of the
interruption [3,4]. A standard protocol to minimize EN interruption has
not been established.

Objectives: In this retrospective single center survey, the current practice
of EN interruption was investigated to support future development of an
interruption-minimizing protocol.
Methods: This is a review of 100 patients in the ICU more than 72 hours
and receiving EN in a 12-bed, medical/surgical ICU in a tertiary care
center between January and December 2013. Data were collected from
the electronic medical record including patient demographic data; total
time designated for EN; the number of EN interruption episodes; reason
of each interruption episode categorized as: diagnostic examination,
therapeutic intervention, and gastrointestinal (GI) events, and their
individual subcategories; duration of each interruption episode; and
presence of written orders for interruption.
Results: The median ICU length of stay was 17.1 (interquartile range [IQR]
3- 71) days. Mean APACHE II score was 21.8 (standard deviation 6.8).
Crude hospital mortality was 19%. The total number of EN interruption
episodes in all patients was 571. Of these, 515 (89%) EN interruption
episodes were in intubated patients. There were a mean of 8.5 episodes
per patient. EN interruption was performed for unknown reasons (166
episodes, 29.1%), GI events (78 episodes, 14.7%) and hemodialysis (71
episodes, 12.4%). The median duration of EN interruption in all patients
was 9.47 (0.5 - 203) hours. The cumulative time of episodes corresponds
to 19% of the total time designated for EN. The duration of EN
interruption, varied by reason including extubation (15 [1 - 53] hours),
tracheostomy (9.5 [1 - 24] hours), and possible intubation (6.5 [1.5 - 68]
hours). Only sixty episodes (11.7%) had written orders for interruption.
Conclusions: According to this single-center study, interruption episodes
during EN in the ICU are frequent, the reason and duration of the
interruption varied, and airway procedures had relatively longer durations
of interruption. Documentation and orders were frequently missing. These
results warrant development of a protocol for EN interruption.
References
1. Villet S, et al: Clin Nutr 2005, 2.
2. Adam S, et al: Intensive Care Med 23:261-266.
3. Passier RH, et al: Intensive Care Med 2013, 39.
4. McClave , Stephen A MD, et al: Critical Care Medicine 1999, 17.

A290
Personalised glucose therapy: glucose targets in critically ill patients
with pre-existing poorly controlled type 2 diabetes
P Kar1,2*, MP Plummer1,2, R Bellomo3, AJ Jenkins4, AS Januszewski4, K Lange5,6,
MJ Chapman1,2,6, M Horowitz5,6, AM Deane1,2,6
1
Royal Adelaide Hospital, Intensive Care Unit, Adelaide, Australia; 2University
of Adelaide, Discipline of Acute Care Medicine, Adelaide, Australia; 3The
Austin Hospital, Intensive Care Unit, Melbourne, Australia; 4University of
Sydney, NHMRC Clinical Trials Centre, Sydney, Australia; 5University of
Adelaide, Discipline of Medicine, Adelaide, Australia; 6University of Adelaide,
NHMRC Centre for Research Excellence, Adelaide, Australia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A290
Introduction: In patients without pre-existing diabetes, hyperglycaemia
during critical illness is associated with adverse outcomes. However,
recent observational data suggest that in patients with pre-existing
poorly controlled type 2 diabetes (defined as an HbA1c ≥7%) prior to
their acute illness, targeting glucose concentrations < 10mmol/l is
associated with harm [1]. Accordingly a higher glucose target may benefit
these patients.
Objectives: To determine whether more liberal glucose targets in critically
ill patients with pre-existing poorly controlled type 2 diabetes increases
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Introduction: Continuous glucose management (CGM) has not yet been
implemented to daily routine in the intensive care unit (ICU) setting. CGM

Figure 1(abstract A290) Mean time weighted glucose between
groups.

time weighted mean glucose concentration, attenuates hypoglycaemia,
and appears overtly safe.
Methods: Prospective, open-label, sequential period, pilot study of
86 patients with poorly controlled type 2 diabetes (admission HbA1c ≥
7.0%) and a blood glucose concentration > 10mmol/L requiring admission
to the Intensive Care Unit (ICU) and administration of insulin. The ‘control’
patients (n = 53) were consecutively admitted during a 6 month period
and the ‘intervention’ patients (n = 33) were admitted during a
subsequent 6 month period. During the ‘control’ period blood glucose was
targeted between 6-10mmol/l, whereas during the ‘intervention’ period
the target was 10-14mmol/l. Time weighted mean glucose was calculated
and recorded blood glucose concentrations < 4.0mmol/l considered as an
hypoglycaemic episode for each patient. Data are mean (SE) or median
[IQR] and analysed using independent samples t-test, Mann-Whitney test,
Chi-squared test, Linear and Logistic regression as appropriate.
Results: The groups were well matched in terms of age (Control: 64.0 (2.0)
vs Intervention: 62.6 (2.0) years), admission HbA1c (8.5 (0.2) vs 8.8 (0.2)%),
APACHE II score (20.4 (1.0) vs 20.5 (1.2)) and Charlson Comorbidity Index
(4.5 (0.3) vs 4.3 (0.3)). More liberal targets resulted in greater time weighted
mean glucose concentrations (TWGlucoseday0-7 9.3 (0.3) vs 10.2 (0.4) mmol/l,
P = 0.04) and there was a trend towards fewer patients with
hypoglycaemic episodes (34% vs 16% of patients, P = 0.07). There was no
difference in ICU mortality (10 [19%] vs 6 [18%], P = 0.94) or 90-day
mortality (19 [36%] vs 12 [36%], P = 0.96). ICU length of stay was shorter
in the ‘control’ period (3.5 [4.0] vs 6.3 [8.7] days, P = 0.01) with
significance persisting when adjusting for APACHE scores and Charlson
Comorbidity Index (P = 0.04).
Conclusions: In critically ill patients with pre-existing poorly controlled type 2
diabetes, more liberal glucose targets increase mean glucose concentrations
may reduce the incidence of insulin- induced hypoglycaemia, and appear to
be overtly safe. Prospective studies using larger cohorts are indicated.
Grant Acknowledgment: Dr Kar is supported by a Royal Adelaide
Hospital A.R. Clarkson Scholarship.
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Figure 1(abstract A291) Clarke-Error-Grid showing 544 values.
Distribution: A = 76.7%, B = 21.9%, C–.2%, D = O.9%, E = O.4%.

Figure 2(abstract A291) Association MARD and individual BG
variability shown in SD of reference BG on 58 study days. 1st SD
(median = 11.3%), 2nd SD (median 19.7%).
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systems aim to improve glycemic control, and consequently patient
outcome.
Objectives: The main purpose of this study was to evaluate accuracy of
the subcutaneous Medtronic Sentrino® CGM system in critically ill
patients.
Methods: Inclusion criteria were an expected length of stay in the ICU of
at least 72h, age ≥ 18 years, and availability of informed consent given by
patient or legal proxy. Sensors were inserted into subcutaneous tissue of
the patient’s thigh, quantifying interstitial glucose concentration based on
glucose oxidase reaction. Measurements were collected for up to 72h,
while calibrations took place every eight hours, as recommended by the
manufacturer. Arterial blood glucose (BG) values determined by blood gas
analyzer Radiometer ABL800 were used as reference. Accuracy was
illustrated in Clarke-error-grid and Bland-Altman-Plot. Non-parametric tests
were performed (Mann-Whitney U Test and Spearman´s Correlation). Ethic
vote Charité EA2/095/14.
Results: 544 paired glucose values were generated from 32 sensors in 20
critically ill patients. Mean absolute relative difference (MARD) was 15.2%
(95% CI 13.5%-17.0%). 60.7% of sensor data deviated ≤ 12.5% from
reference BG (or were within ± 10mg/dl for readings < 100mg/dl), while
76.7% were within 20% of the reference. Clarke-error-grid is represented
in Figure 1. In the Bland-Altman-Plot (graph not shown) mean bias was
+1.55mg/dl and limits of agreement were +65.7mg/dl and -62.6 mg/dl
(mean bias ± 1.96x standard deviation (SD)). We identified that the BG
variability, analyzed in SD, is significantly associated with CGM accuracy
(Figure 2). Confirming these finding, SD per patient was positively
correlated with MARD per patient (k = 0.68, p = .001, n = 20, R2 = 0.345,
graph not shown). Furthermore, MARD from the CGM devices was
significantly higher when BG was >180mg/dl (p = .038) or < 80mg/dl
(p < .001), as compared to the reference range of 80mg/dl -180mg/dl
(graph not shown).
Conclusions: In our patients, subcutaneous CGM accuracy does not fulfill
criteria specified in the consensus recommendations of the expert
meeting published in 2013 ( [1]). Accuracy deteriorated in patients with
high blood glucose variability, as well as in the hypo- and hyperglycemic
range. Following our data, we cannot recommend a clinical use of the
investigated device.
Grant Acknowledgment: Preliminary study within ECCRN research award
for clinical nutrion 2013.
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Introduction: Blood glucose management is important in the intensive care
unit (ICU). Although we have used an intravenous continuous glucose
monitor for blood glucose management to avoid hypoglycemia, there has
been a problem with interruption of blood glucose measurement caused by
blood removal failure [1]. A previous study reported that a subcutaneous
continuous glucose monitor was reliable for use in critically ill patients [2].
Objectives: We thought that a subcutaneous continuous glucose monitor
was more useful compared with an intravenous continuous glucose
monitor because blood removal failure may not occur. However, given
the lack of previous comparative studies, the purpose of this study was
to compare the subcutaneous and intravenous continuous glucose
monitors.
Methods: This was an observational trial, registered in the University
Hospital Medical Information Network Clinical Trial Registry System
(UMIN-CTR, ID:000013338). The ethics committee of our hospital approved
the study, and patient informed consent was obtained. We included
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patients who were admitted to our ICU after hepato-biliary pancreatic
surgery. A 20-G intravenous catheter was inserted into a peripheral vein
and connected to the intravenous continuous glucose monitor STG-55
(Nikkiso, Tokyo, Japan). The subcutaneous continuous glucose monitor
iPr02 (Medtronic Japan, Tokyo, Japan) was inserted into the subcutaneous
tissue of the ipsilateral upper arm. Continuous blood glucose
measurement was performed between ICU admission and discharge. The
STG-55 measured the glucose level in real time, and the iPr02 measured
this every 5 minutes. We compared glucose levels obtained using the
two devices every 5 minutes using a Bland-Altman plot and a regression
analyses.
Results: A total of 19 patients were enrolled. Of these cases, the STG-55
broke down in 3 cases, and the iPr02 did not export data in one case;
thus, 15 cases were analyzed. We collected 3145 comparative samples. Of
these samples, 158 were excluded because the STG-55 could not
measure blood glucose owing to blood removal failure (4.5% of all
samples). The mean glucose level measured using the STG-55 was 142 ±
18 mg/dl, and that measured using the iPr02 was 145 ± 31 mg/dl.
A linear regression line had the equation of the form y = 0.407x+87.556.
The coefficient of determination was 0.05 and p < 0.05 by the F-test. The
mean of the differences was −3.6 mg/dl, with a 95% agreement limit
of −68 to +61 mg/dl. The percent error was 46%.
Conclusions: Our study suggests that the accuracy of the subcutaneous
continuous glucose monitor was lower than that of the intravenous
continuous glucose monitor in ICU patients. However, we considered that
both devices need improvement because blood removal failure was
observed in 4.5% of all samples with the intravenous continuous glucose
monitor.
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Introduction: IC is the reference method to measure EE, but is not
available in every healthcare center. ESPEN guidelines recommend using
a predictive equation based on the BW before acute illness in case of
fluid retention, but the accuracy of this BW is questionable.
Objectives: The aim of this study is to ascertain the accuracy of the
ESPEN equation using different BW vs. EE measured by IC, in ventilated
patients and to determine the most suitable BW.
Methods: All mechanically ventilated patients staying >72h in ICU, with
Fi02 < 60%, PEEP < 9cmH2O, no pulmonary fistula or lung multi-resistant
bacteria were included and had IC measurement. We calculated EE with
the ESPEN equation (20-25 kcal/kg acute phase and 25-30 kcal/kg postacute phase), using several BW: anamnestic (BWAN), measured (BWMES),
adjusted for water balance (BWADJ) and ideal BW calculated for a body
mass index of 22.5 and 25 kg/m2. Results are presented as mean ± SD.

Table 1(abstract A293) Differences of EE according to
various BW
ESPEN
equation

Mean Δ (calculated- measured EE)( ± 2SD)*p < 0.05
Bonferroni post hoc test

BWAN

271 (-1273 ; 731)*

BWADJ

265 (-1339 ; 809)*

BWMES

368 (-1478 ; 742)*

BWBMI22.5

-15 (-811 ; 841)

BWBMI25

195 (-1041 ; 651)
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Calculated EE was compared to EE measured by IC, with ANOVA repeated
measure and Bonferroni post-hoc test, as well as Bland-Altman analysis.
Results: We included 85 patients (57 ± 19 y, 61 men, SAPS II 50 ± 14),
including 47 in acute phase. EE calculated with BWAN, BWADJ and BWMES
significantly overestimated measured EE by IC (1910 ± 458 kcal/d; p <
0.0001). Differences of calculated EE were statistically significant between
the various BW used (p < 0.0001).
Conclusions: It is crucial to define the best BW to be used because it
impacts calculated EE. The ideal BW calculated for a BMI at 22.5 kg/m2
matches better with measured EE than other BW. ESPEN equation is not
accurate enough to be used in a metabolically heterogeneous ICU
population. It tends to overestimate the EE increasing the risk of
overnutrition and potential negative impact on clinical outcome.
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Introduction: Intravascular continuous glucose monitoring (CGM) in
critically ill patients represents a major advance to improve the quality of
care and to decrease the nursing workload dedicated to glycemic control.
However, the presence of several physical or chemical interferences can
limit the accuracy of the blood glucose readings (BG) measured by the CGM,
implying the need for a thorough validation process for each technique or
device used for CGM.
Objectives: To assess the accuracy of Optiscanner (Optiscan Corp, Hayward,
CA), which directly measures mid infrared absorption of glucose in plasma.
Methods: Adult medical and surgical critically ill patients with an expected
length of stay in the ICU of at least 3 days, an admission BG > 150 mg/dl
and a need for central venous and arterial catheterization were enrolled
after signed informed consent. A 4-lumen central venous catheter was
inserted into the superior vena cava and the proximal port was connected
to the OptiScanner. Blood was drawn every 15 minutes and BG was
determined on 0.1 mL of centrifuged blood by mid-infrared spectroscopy.
Comparative samples were drawn 12 times per day separated by a
minimum 60-min time interval. BG reference values were measured by two
different blood gas analysers (YSI 2300 STAT Plus and GEM4000). BG
measured with the Optiscanner were plotted against the reference BG on a
Clarke error grid (CEG). The percentage of values in the A and B zones of the
CEG, i.e when BG values were within 20% of the reference sensor, or when
the inaccuracy would not influence the treatment, and the mean amplitude
of the relative difference (MARD) were determined.
Results: Eighty-five patients (median age 63 years (range 21-88),
predominantly males (65%) with a median APACHE II score of 20 (range
6-41) were included. The ICU and hospital mortality were 19 and 20 %,
respectively. 8,430 BG values were determined by the OptiScanner and
862 paired BG, ranging from 60 to 352 mg/dl, values were analysed. The
percentage of values between 70 and 150 mg/dl were 60% and 58.6%
when measured by the OptiScanner and the blood gas analyzers,
respectively. The percentage of values in the A and B zones of the CEG
were 95.1 and 4.8% The MARD was 8%.
Conclusions: The Optiscanner provided reliable and accurate BG values
over a large range of values in a heterogeneous population of ICU patients.
The impact of a therapeutic strategy using this device on glucose control
performance and indices of nursing workload should be studied.
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Introduction: The use of veno-venous Extra-corporeal Membrane
Oxygenation (vv-ECMO) in adults with severe respiratory failure is
increasing. Nutrition whilst on vv-ECMO is challenging as inadequate
feeding, mainly due to gastric intolerance is common [1-4]. Our
understanding of how to meet nutrient needs in this high-risk patient is
limited.
Objectives: To improve our understanding of the nutritional support
preferences and practices by conducting an international survey of adult
ECMO centres.
Methods: Details for International ECMO centres were obtained from our
database used in previous surveys. Survey questions were developed
through an iterative process and assessed for content and face validity.
None of the survey domains were mandatory. This resulting 38-question
online survey was emailed to 161 eligible ECMO centres using Smart
Survey® (Smartline International Ltd, Gloucestershire, UK). Sole paediatric
centres were excluded. The need for informed consent was waived by
the local research and ethics committee.
Results: Sixty-seven (42%) eligible centres responded to the survey. One
third of centres managed less than 10 vv-ECMO patients over the
previous year.
Estimating Nutritional Requirements: The most common equation to
determine energy requirements is 20-25kcal/kg/day (17/34; 50%) and
1.5g/kg/day for protein (11/32; 34%).
Route of Initial Feeding: Out of 37 responses, 29 (78%) use naso-gastic
feeding as the initial route of feeding. Five commence parenteral
nutrition first (14%) and 3 (8%) post-pyloric feeding.
Early Enteral Feeding: Twenty two out of thirty six respondents (61%)
report feeding within 24 hours of commencing vv-ECMO. Twelve centres
(33%) feed within 48 hours and one (3%) within 72 hours. One centre
(3%) reports never feeding their vv-ECMO patients.
Gastro-Intestinal Intolerance: Gastro-intestinal intolerance is perceived
as common in these patients with 16 out of 26 respondents (69%)
reporting that 50% or more of their patients require prokinetics drugs
during their vv-ECMO run.
Conclusions: The survey identifies significant heterogeneity in assessment
and provision of nutritional requirement in these patients. Lack of
evidence coupled with lack of guidelines relating to nutritional support
explains this heterogeneity. Our survey highlights an urgent need for
focused research in this area.
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BIOMARKERS IN SEPSIS AND INFECTION I
A296
Cytokine levels is septic shock
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Objectives: Evaluate the profile of cytokines levels in a group of septic
patients and the relationship with organ dysfunction.
Methods: Patients admitted to the ICU with criteria of septic shock (SCCC
2001), all of them mechanically ventilated and requiring vasoactive
support. Demographic variables, renal function and haemodynamic
monitoring data by PiCCOÓ system were collected. Tumor necrosis factor
(TNF-a), interleukin (IL) 6, IL-8, IL-10 levels, IL-10/ TNF-a ratio and lactate
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were analyzed at admission (T1), at 48 (T2) and 72 hours (T3), and at
discharge from ICU or prior to death (T4). Ten patients with anemia
served as controls for determination of cytokine levels.
Results: Twenty-three patients were included (mean age 74.5 years; 52%
males patients). The type of admission was surgical in 11 patients and
medical in 12 patients. APACHE II score was 18.33 ± 6.59 and SOFA score
at admission 10.8 ± 2.58. The overall mortality of the group was
9 patients.On admission, patients with septic shock had higher levels of
all cytokines than did controls, with significant differences for IL-6 and IL8 (p < 0.05).There were significant differences in baseline serum levels of
IL-10 and IL-10 /TNF-a ratio between survivors and non-survivors, and
these differences remained at 48 hours. The levels of IL-6 were higher in
non-surviving group at 48 hours and at the end of the study (p < 0.05).
A significant correlation of baseline IL-10 /TNF-a ratio with SOFA score
was noted. In addition, IL-8 significantly correlated with plasma creatinine
(p < 0.05) and a statistically significant negative correlation was obtained
between the cardiac index with the levels of IL-6, IL-8 and TNF-a. All of
cytokines revealed a statistically significant positive correlation with
lactate levels.
Conclusions: Cytokine levels had a different progression between patients.
Sustained intravascular inflammation characterized by a continuous
elevation of pro-inflammatory cytokines as well as a predominance of antiinflammatory profile determines which patients have a worse final outcome.
The pro-inflammatory cytokines are involved in myocardial dysfunction
associated to sepsis, as well as renal dysfunction.
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Coagulation disorders and the role of tissue factor and tissue factor
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Introduction: Tissue factor (TF), plays a key role in pathophysiology of
disseminated intravascular coagulation (DIC) and multiple organ
dysfunction syndrome. Tissue factor pathway inhibitor (TFPI) regulates
tissue factor activity. Several studies in septic patients have shown that TF
production exceeds TFPI production,promoting a prothrombotic state.
Objective: The aim of our study was to record coagulation disorders, during
the course of different stages of sepsis. We also measured TF and TFPI levels,
while we investigated the possible correlation of these parameters with
morbidity and mortality.
Methods: This prospective observational study was conducted in a 19-bed
polyvalent adult intensive care unit of the “Attikon” University Hospital,
between November 2012 and June 2013.TF and TFPA levels were recorded
on day of study entry (protocol day 0) and further followed once a week
(days 7 and 14 or until they were discharged from ICU or until death).
Tissue factor activity (TFa) was measured by homemade test of Stago
Diagnostica. TFPI was measured by immunoenzyme assay ELISA standard
phase. Disease severity at study entry according to Acute Physiology and
Chronic Health Evaluation (APACHE II) score, the degree of organ
dysfunction quantified by the Sequential Organ Failure Assessment (SOFA)
score, the presence of DIC, as expressed by DIC score, the sepsis stage, and
the respective laboratory data, were recorded on each protocol day.
Results: Twenty nine (19) mechanically ventilated septic patients were
enrolled in the study. Among them, 12 patients survived (63%) during ICU
staying. Survivors were significantly younger than non-survivors (p = 0.03),
with higher disease severity as expressed by APACHE II (p = 0.008). DIC
score was significantly higher in non survivors (p = 0.01). Mortality was
higher in patients with severe sepsis/septic shock, as compared to patients
with sepsis/SIRS (p = 0.02). The latter group of patients showed significantly
lower DIC and SOFA scores. TFa has higher in non survivors (p = 0.007). It
also showed a trend to be higher in patients with severe sepsis/septic shock,
while the difference became significant on study day 14. TFPI tended to be
higher in the same group of patients. A significant correlation was observed
between TFPI and INR values on study day 0 (Pearson coefficient = 0.9, p =
0.001), between DIC score and APACHE II, and DIC score with SOFA.
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Conclusions: The activation of coagulation in sepsis, as expressed by DIC
score, is significantly correlated to organ dysfunction and subsequent
mortality. The observed imbalance between TF and TFPI might have a
prognostic value. Larger studies are needed, in order to confirm these
results, and lead to possible therapeutic considerations targeting to sepsis
associated DIC and organ dysfunction.
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Introduction: Sepsis is an important cause of morbidity and mortality in
neonates, especially in premature babies. Rapid and accurate diagnosis of
neonatal sepsis is essential to prevent severe and life-threatening
complications. However, diagnosis is often difficult as the clinical
manifestations of this condition are often subtle and can overlap with those of
non-infectious conditions. As a result, clinicians frequently administer empiric
antibiotics to symptomatic or “at risk” infants while waiting culture results,
which are currently the gold standard to identify bloodstream infection.
Prolonged and inappropriate use of antibiotics is associated with various
and well documented complications and adverse events. Therefore, it is
mandatory not only to rapidly treat a suspected neonatal sepsis, but also
to rule out the infection as soon as possible, in order to stop unnecessary
antibiotics.
Objectives: Assess the negative predictive value of PCR/ESI-MS compared
to blood cultures in neonatal sepsis.
Methods: Prospective observational study in all consecutive neonates
(< 28 days old) with clinical suspicion of sepsis. Samples for PCR/ESI-MS
analysis are collected at the same time as samples for the blood culture,
before the initiation of antibiotics. The Negative Predictive Value is
calculated by dividing the Real negative / (Real negative + False negative).
Results: We have so far collected 110 samples, over the last 14 months.
Eighty one of these have been analyzed so far. Two patients had negative
PCR/ESI-MS results but positive blood cultures. Overall, the Negative
Predictive Value is 62/64 = 97%. The 95%CI of this result is 92.6% to 100%.
The final results will be presented at the Congress.
Conclusions: Based on these preliminary results, PCR/ESI-MS analysis of
neonate blood samples seems to have a very good Negative Predictive
Value. This novel test might allow for early reassessment of the need for
antibiotics.
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Introduction: Healthcare-associated pneumonia is associated with high
mortality rates in critically ill especially those with multidrug-resistant
pathogens.
Objectives: The aim of the present study is to evaluate the value of Creactive protein (CRP) ratio in the outcome of ICU cancer patients with
healthcare-associated pneumonia (HCAP).
Methods: This was a secondary analysis of a prospective cohort of cancer
patients admitted to three ICUs with healthcare-associated pneumonia.
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CRP was sampled every other day from D0 do D6 of antibiotic
prescription. CRP-ratio was calculated in relation to D0 CRP concentration.
Comparison between survivors and non-survivors was performed.
Results: 137 patients were included in the study (median age: 65 years;
solid tumors 69%; neutropenia 13%). Good performance status was
observed in 61% of all patients. The median Charlson comorbidity index
was 3 points. Septic shock at ICU admission was present in 74% of
patients and invasive mechanical ventilation was used in 73% while 27%
used dialysis. 30-day and hospital mortality rates were 54% and 65%
respectively.
The course of CRP from D0 to D6 as well as CRP-ratio were significantly
different in survivors and non-survivors (p = 0.017 and p = 0.03,
respectively). After 48h of antibiotic therapy CRP concentration was
significantly lower in survivors (p = 0.042)). By D4, both CPR and CRPratio of survivors were significantly lower (p < 0.001 and p = 0.004,
respectively). The AUC of CRP and CRP-ratio by D4 in the identification of
patients with poor outcome were 0.717 and 0.662, respectively.
Conclusions: The rate of CRP decrease, assessed either by absolute as
well as relative changes, after antibiotic prescription in cancer patients
with HCAP was markedly associated with mortality and may be used as
an early predictor of outcome.

A300
Is hyperlactatemia a useful screening marker of severe sepsis in
hemato-oncologic malignant patients?
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A300
Introduction: Hyperlactatemia is often associated with poor clinical
outcomes. Mortality is increased when lactic acidosis with low-flow states
or sepsis. For improving poor prognosis, early detection and intervention
of hyperlactatemia are important. There are call for monitoring blood
lactate level. However, hyperlactatemia is often associated with type II
lactic acidosis in hemato-oncologic malignant patients.
Objectives: We investigate there are difference in blood lactate level
between severe sepsis and Type II lactic acidosis in hemato-oncologic
malignant patients.
Methods: Medical records of 99 patients in hemato-oncologic malignant
patients admitted at Asan Medical Center from January 1, 2013 to June 31,
2013 was reviewed. Above 4 mmol/L blood lactate were screening.
Results: Among 99 patients with hyperlactatemia, 35 patients showed
severe sepsis, 64 patients showed Type II lactic acidosis. There was no
significant difference in basal characteristics. Blood lactate level was no
significant difference (6.76 mmol/L in severe sepsis and 6.10 mmol/L in
type II lactic acidosis, P-value = 0.301). There are significant difference in
blood lactate level between oncologic malignant patients and hematologic
malignant patients (6.63 mmol/L and 5.48 mmol/L, P-value = 0.029). In
oncologic malignant patients, blood lactate level was no significant
difference between severe sepsis and type II lactic acidosis (7.26 mmol/L
and 6.32 mmol/L, P-value = 0.291). In hematologic malignant patients,
blood lactate level was no significant difference between severe sepsis and
type II lactic acidosis (5.67 mmol/L and 5.32 mmol/L, P-value = 0.639).
Conclusions: Hyperlactatemis is associated with poor prognosis. It is
important blood lactate level screening in severe sepsis. However, blood
lactate level is not useful with hemato-oncologic malignant patients for
sepsis screening. Other indicators to suggest sepsis are more useful sepsis
screening tool. For example, other indicator were blood pressure, heart rate,
respiratory rate, body temperature, mental status, oxygen requirement and
urine output etc.
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Trends in vital signs and routine biomarkers in sepsis patients during
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Introduction: Sepsis lacks a reliable measure of disease activity [1,2].
Therefore, it remains unclear how to monitor the response to treatment.
Little is known about changes in vital signs during sepsis resuscitation
and biomarkers for disease activity are not available to evaluate effects of
treatment in sepsis patients at the bedside [2,3]. Trends in vital signs and
biomarker levels during resuscitation might provide information about
response to treatment at a very early stage of sepsis.
Objectives: Detect trends in vital signs and routine biomarker levels
during sepsis resuscitation in the emergency department (ED).
Methods: Prospective observational pilot study in the ED of a tertiary
care teaching hospital. Adult non-trauma patients with two or more SIRS
criteria and suspected infection were included. Blood samples were taken
and vital signs (heart rate, blood pressure, respiratory rate, oxygen
saturation and temperature) measured at admittance to the ED (T0) and 3
hours later (T 1 ) and the differences between T0 and T3 (delta) were
analyzed.
Results: In total data of 99 patients was analyzed. Of these patients, 63
presented with sepsis, 30 with severe sepsis and 6 patients had septic
shock. Trends in vital signs and routine biomarker levels are respectively
shown in Figure 1 and Figure 2. All vital signs decreased, except for
peripheral oxygen saturation which increased. The heart rate and
respiratory rate dropped by over 10% during resuscitation (p < 0.001). At
the same time, the systolic and diastolic blood pressure decreased
respectively with 5% and more than 9% (p < 0.001). Almost all biomarker
levels decreased during resuscitation, except for CRP, bands, potassium,
Troponin T and direct bilirubin that remained stable. Sodium, chloride
and NT pro-BNP increased slightly.
Conclusions: Vital signs and biomarker levels showed descending trends
during resuscitation, except for parameters directly affected by treatment
modalities. Despite these trends patients clinically improved. Trends in
vital signs and routine biomarkers might be helpful in predicting clinical
course and response to treatment in sepsis patients.
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Figure 1(abstract A301) Delta in vital signs between T0 and T1.
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Figure 2(abstract A301) Delta in biomarker levels between T0 and T1.
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test. Biomarker data were log-transformed. Spearman rank-order
correlation was applied to continuous variables. A p-value of < 0.05 was
considered significant.
Results: Patients (66% male) were 70 (IQR 60.5-77) years old and had a
body mass index of 26.2 (IQR 24.2-29.4) kg/m². Lengths of stay (LOS) in ICU
was 3 (IQR 1-12) days and in hospital 16.5 (IQR 8-21) days. Of the
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Introduction: Synthesis and liberation of adrenomedullin (ADM) are found
in different tissues and endothelial cells and ADM is induced by hypoxia,
oxidative stress, and pro-inflammatory cytokines [1]. The prognostic value
of ADM is described in general patient populations, in medical patients
and in particular recently in patients with suspected sepsis in the
emergency department [2,3]. In surgical patients, the obstacle is to
differentiate between postoperative inflammation and sepsis and to assess
the patients’ prognosis.
Objectives: To evaluate the value of measuring ADM in surgical ICUpatients with sepsis, severe sepsis or septic shock.
Methods: In a prospective, observational clinical trial, we included 42
consecutive ICU patients after major surgery with clinical signs of sepsis
according to the ACCP/SCCM definitions and 14 patients admitted
routinely to the ICU after major surgery. Plasma samples to determine
ADM were drawn within 16 hours after diagnosis of sepsis or routine
admission. Laboratory and clinical parameters and 28-day and 90-day
mortality were recorded. Values are expressed as median and interquartile
ranges (IQR), or counts and percentages as appropriate. Group
comparisons of continuous variables were performed using Kruskal-Wallis

Figure 1(abstract A302) ADM by 90 day outcome (p = 0.019).

Table 1(abstract A302) ADM concentrations in all groups
Subgroup

n

Median (pg/mL)

IQR (pg/mL)

Control

14

16.2

11.8 - 20.0

Sepsis

8

25.8

20.3 - 40.2

Severe sepsis

19

84.2

42.7 - 118.5

Septic shock

15

119.7

83.8 - 172.6

Figure 2(abstract A302) Vasopressor use during stay (p = 0.001).
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42 consecutive ICU patients, eight patients had sepsis, 19 developed
severe sepsis and 15 suffered from septic shock. ADM increased with
severity (p < 0.0001, table 1).
Adrenomedullin (ADM) levels in control, sepsis, severe sepsis and septic
shock patients (p < 0.0001). Post-hoc comparisons show significant
differences between controls and severe sepsis/septic shock, as well as
sepsis and severe sepsis/septic shock.
Higher ADM concentrations were associated with poor 90 day outcome
(p = 0.019, figure 1) and more frequent vasopressor usage (p = 0.001,
figure 2).
Conclusions: Adrenomedullin levels are increased according to the
severity of sepsis in surgical ICU patients. Higher levels of adrenomedullin
predict the need of vasopressor and survival. Thus, adrenomedullin may
be a useful additional parameter in surgical patients with suspected
sepsis.
Grant Acknowledgment: This study was supported by a restricted grant
of Sphingotec, Henningsdorf, Germany.
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Objectives: To determine whether the plasma concentration of high
sensitive Troponin T (TnThs) correlates with the initial echocardiographic
ejection fraction (EF) in patients with sepsis. Analyze whether the TnThs
acts as a biomarker and independent determinant factor of myocardial
dysfunction in these patients.
Methods: We performed a prospective observational study with a cohort
of 60 septic patients admitted to the ICU. Demographic data, severity
scales, organ failure and doses of noradrenalin were registered. TnThs
analysis was performed at baseline and in the first 24 hours a
transthoracic echocardiography was performed to assess the ejection
fraction (Simpson), once a correct resuscitation had been performed.
Patients were monitored until hospital discharge. The statistical analysis
was aimed to show whether biomarker TnThs acts as an early myocardial
dysfunction biomarker in patients with sepsis and if it is an independent
determinant factor of myocardial dysfunction. A bivariate analysis was
performed using non-parametric tests and multiple logistic regression
with the aim of obtaining a model adjusted to severity. Statistical
significance if p < 0.05.
Results: Of the 60 studied patients, 65% were men, with a mean age
63.9 ± 13.2 years. APACHE II was 16.8 ± 7.5 points, SAPS II 38.3 ± 15.7
points and an initial SOFA of 6.8 ± 2.8 points. Mortality to 28 days was
23.3%. The most frequent source of sepsis was abdominal (38.3%),
followed by respiratory (23.3%). 36.7% of patients had initial myocardial
dysfunction (EF < 50%) and TnThs values were positive (> 15 ng / L) in
76.6%.The correlation between the quantitative levels of initial TnThs
and doses of noradrenaline was positive and statistically significant, with
p = 0.0001. There was also a significant correlation, in this case negative,
between the quantitative levels of initial TnThs and the initial EF (p =
0.04). The multiple logistic regression model adjusted for APACHE II
showed that the TnThs [OR: 1.027 (95% CI = 1.000 to 1.007); p = 0.04]
was an independent determinant of myocardial dysfunction in this
model.
Conclusions: The TnThs is a suitable biomarker for detecting myocardial
dysfunction and correlates well with the initial EF and doses of noradrenalin. In
a multiple logistic regression model adjusted by severity, TnThs behaves as an
independent determinant factor of myocardial dysfunction in patients with
sepsis.
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Introduction: Hyperglycemia has long been recognized as a common
occurrence in critically ill patients, even without a history of diabetes
resulting from the acute metabolic and hormonal changes associated
with the response to injury and stress.
Objectives: To assess the correlation between blood level of IL-6 and the
severity of hyperglycemia on ICU admission,glucose control, duration on
mechanical ventilation, length of ICU and hospital stay in both diabetic
and non-diabetic septic patients.
Methods: The study was carried out on 87 (59 diabetic and 28 nondiabetic)adult patients who were admitted to the critical care units in
Alexandria Main University Hospital with severe sepsis and septic shock
stayed in the ICU for 72 hour or longer,did not receive steroid therapy
prior to ICU admission, and does not had a history of malignancy.
Results: A positive correlation between high levels of IL-6 on and blood
glucose level on ICU admission in all studied cases, which was much
stronger in non-diabetic group (n = 28, r = 0.986, p < 0.001) than
diabetic group (n = 59, r = 0.629, p = 0.001), · the insulin dose, the
duration needed to reach target glucose level (140-180 mg/dl) and the
mean IL-6 level on admission in all studied patients, this positive
correlation was much stronger in non- diabetic group (p < 0.001) than in
diabetic group (p = 0.002,0.003) respectively, also the duration on
mechanical ventilation, the length of ICU and hospital stay was positively
correlated to high IL-6 levels on admission.
Conclusions: High IL-6 level is correlated with hyperglycemia on
admission and difficulties in glucose control. These results suggest there
is a possibility that hypercytokinemia might be involved in the
development of hyperglycemia in sepsis, and that it might thereby affect
the success of glucose control, IL-6 level is correlated to the length of
both ICU and hospital stay in critically ill septic patients, these results
confirm the prognostic value of IL-6 in septic patients.
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Homocysteine levels in septic shock
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Objectives: To assess the role of homocysteine (HCY) in sepsis, its
relationship with inflammation and its possible prothrombotic effect.
Methods: Prospective cohort study of patients admitted to the Intensive
Care Unit with criteria of septic shock (SCCC 2001), mechanically
ventilated and requiring vasoactive drugs. Demographic variables,
haemodynamics, respiratory, renal function, CRP and lactate were
collected. HCY levels, coagulation factors II, VII, VIII and XII were
determined at admission (T1), at 48 (T2) and 72 hours (T3), and at
discharge from ICU or prior to death (T4) were analyzed.
Results: Twenty-three (12 males, 11 females), mean age 74.5 years and
APACHE II 18.33 ± 6.59 were included. The type of admission was surgical
in 11 patients and medical in 12 patients. The overall mortality was 39%
(9 patients). HCY levels were higher in those patients who died and these
differences were significant at T2, T3 and at the end of the study (T4)
(p < 0.005). Plasma HCY levels revealed a statistically significant positive
correlation with plasma factor VII (r = 0.35, p < 0.05) and plasma factor
VIII (r = 0.31, p < 0.05) at admission. Also, a statistically significant
positive correlation was obtained between HCY and the cytokines IL-8,
IL-10 and IL-10/ TNF-a ratio at 48 hours of the study.
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Conclusions: High HCY levels in septic patients are associated with
increased mortality. HCY plays a major role in septic patients due to its
pro-inflammatory and pro-coagulant effect.
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Diagnostic and prognostic usefulness of mid-regional proadrenomedullin levels in patients with severe sepsis
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Introduction: Mid-regional pro-adrenomedullin (MR-proADM) is a
fragment of 48 amino acids which splits from the final proADM molecule
in a ratio of 1:1 with ADM. It is essentially irrelevant, but proportionally
represents the levels and activity of ADM. Its half-life is several hours
longer, and its plasma concentrations can be determined in clinical
practice. It has been identified as a prognostic marker, stratifying the
mortality risk in patients with sepsis.
Objectives: To evaluate the usefulness of MR-proadrenomedullin (MRproADM) levels in the diagnosis and prognosis of sepsis in patients admitted
to the ICU.
Methods: Prospective observational single-center study. A total of 120
consecutive patients with suspected severe sepsis were recruited to the
ICU of Jerez Hospital. Epidemiological, clinical, laboratory data and MRproADM, Procalcitonin (PCT), and C-reactive protein (CRP) levels were
collected at the time of admission, at 48 hours, at the 5th day and on the
day of discharge from the ICU.
Results: 104 patients were diagnosed at discharge of severe sepsis and
16 patients were diagnosed of SIRS without sepsis. The group of septic
patients reached MR-proADM levels of 4.05 nmol/l vs of 0.309 nmol/l in
not septic patients (p < 0.0001). The AUC-ROC was 0.9474 (Figure 1).
At 48 hours after admission the MR-proADM levels in surviving septic
patients fell to 1.65 nmol/l and in the non-survivors 2.475 nmol/l (p =
0.04). On the 5th day following admission the survivor levels fell to 1.36

Figure 1(abstract A306) ROC curve MR proADM sepsis diagnosis.
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nmol/l vs 3.42 nmol/l in the septic patients who died in the ICU (p =
0.0006). At the 5th day the survivors showed greater clearance MRproADM with a median level of 62.7% vs 21.2% in the non-survivors
(Table 1).
The AUC the ROC curve at the 5th day was: MR-proADM 0,828(p = 0,001);
PCT 0.725 (p = 0,016) CRP 0.700 (p = 0,0214). The AUC the ROC curve to
MR-proADM clearance at the 5th day was 0,734 (p = 0,0104) (Figure 2).
Patients with MR-proADM levels of 2.5 nmol/l and above or MR-proADM
clearance less than 30% at the 5th day following admission in the ICU
showed an enhance in mortality (p < 0.0001). In the multivariate analysis
(Cox proportional hazards models) MR-proADM levels and MR-proADM
clearance at the 5th day following admission, were statistically significant
predictive factors for mortality in the ICU and at 90 days (Figure 3).
Conclusions: Initial MR-proADM levels help to identify the infectious
origin in patients with SIRS and organ dysfunction. MR-proADM levels
and its clearance at the 5th day following admission are the most
effective biomarker to determine unfavorable evolution and the risk of
mortality in patients with severe sepsis admitted to the ICU.

A307
Circulating endothelial cells (CECS) and circulating endothelial
progenitor cells (CEPCS) in septic and non-infectious systemic
inflammatory response syndrome
S Fernández1*, P Castro1, P Molina2, M Palomo2, J Aibar1, M Díaz-Ricart2,
JM Nicolás1
1
Hospital Clinic of Barcelona, Medical Intensive Care Unit, Barcelona, Spain;
2
Hospital Clinic of Barcelona, Hemotherapy-Hemostasis Department,
Barcelona, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A307
Introduction: Endothelial dysfunction plays a key role in sepsis
physiopathology, leading to multiorgan failure and death. Circulating
endothelial cells (CECs) and circulating endothelial progenitor cells (CEPCs)
may be elevated in septic syndrome as a result of endothelial damage.
Previous studies have shown conflicting results and their role in septic
syndrome remains unclear [1,2].
Objectives: Compare the number of circulating endothelial cells (CECs)
and circulating endothelial progenitor cells (CEPCs) in septic and noninfectious systemic inflammatory response syndrome (SIRS) and controls;
and evaluate their association with outcome.
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Table 1(abstract A306) MR-ADM levels and clearance in survival subgroups
SEPTIC SURVIVORS

SEPTIC SURVIVORS

SEPTIC NON SURVIVORS

median

IQR

median

IQR

p

ADMISSION levels (nmol/l

3.04

1.67-6.8

5.7

1.81-7.79

p = 0.263

48 HOURS levels (nmol/l

1.65

1.11-3.62

2.47

1.43-6.48

p = 0.04

5TH DAY levels (nmol/l

1.36

0.88-1.96

3.42

2.18-10.57

p = 0.0006

DISCHARGE levels (nmol/l)

1.268

0.88-1.78

48 HOURS Clearance (%)

43.2

14.4-60.5

22.8

-1.3-59.72

p = 0.20

5TH DAY Clearance (%)

62.7

46.17-82.3

21.2

-38.7-61

p = 0.015

MR-proADM

Figure 2(abstract A306) ROC curves Biomarker 5th day prognosis.

Figure 3(abstract A306) multivariate analysis mortality 90 days.

SEPTIC NON SURVIVORS
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Methods: Blood samples from patients affected with septic syndrome
(sepsis, severe sepsis and septic shock) and SIRS were prospectively
collected within the first 24 hours and after 96 hours of symptoms onset.
Patients with malignancies were excluded. A healthy control group was
included (n= 15). CECs (defined as CD45-, CD146+ and CD31+) and CEPCs
(defined as CD45-, CD34+ and KDR+) count were determined by flow
cytometry and were calculated to obtain their absolute number per 1 mL
of whole blood.
Results: Fifty-seven patients were included in the study: sepsis (n = 20),
severe sepsis (n = 10), septic shock (n = 16) and non-infectious SIRS (n =
11). Sixty-five percent were male and median age was 68 years. Most of
the patients presented non-surgical pathologies (93%). Patients of all
groups presented higher number of CECs and CEPCs than healthy
volunteers in baseline (p < 0.001 and 0.034 respectively). A positive
correlation was found between CECs and CEPCs count in the first day in
all groups (p < 0.001). CECs and CEPCs count decreased significantly in
patients with severe sepsis/septic shock at 96 hours (p = 0.034). There
were not significant differences between CECs and CEPCs count either
between the different groups or survivors and non-survivors. We did not
find any correlation between the number of CECs or CEPCs and severity
or organ dysfunction at any time point.
Conclusions: Patients with SIRS of infectious and non-infectious origin
present an increase of CECs and CEPCs count. However, different septic
syndrome and non-infectious SIRS do not present differences in these
count. Finally, CECs and CEPCs count seem not associated with survival or
illness severity in these patients.
Grant Acknowledgment: FIS PI12/00832, Instituto de Salud Carlos II y
cofinancaido con Fono Europeo de Desarrollo Regional (FEDER), Unión
Europea, Una manera de hacer Europa.
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patients with septic shock. Am J Respir Crit Care Med 2001, 163:195-200.
2. Schlichting DE, Waxman AB, O´Brien LA, et al: Circulating endothelial and
endothelial progenitor cells in patients with severe sepsis. Microvasc Res
2011, 81:216-221.
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Introduction: The recruitment maneuver (RM) is a transient increase in
trans-pulmonary pressure to reopen collapsed alveoli. During mechanical
ventilation, mucus could be displaced toward the lungs, driven by the
inspiratory flow, via a two-phase gas-liquid flow mechanism [1].
Objectives: We evaluated, in an animal model of primary acute
respiratory distress syndrome (ARDS), the effects of different RMs on the
displacement of respiratory secretions, gas exchanges, and respiratory
system elastance (Ers).
Methods: Seven pigs (34 ± 1.8 Kg) were intubated and mechanically
ventilated. Animals were challenged into the lungs with P.aeruginosa to
develop ARDS. After 48 hours from bacterial inoculation, we applied, in a
randomized sequence, four different RMs: 1) extended sigh, in volume
control (VC) mode, through stepwise increments of 5 cmH2O of positive
end expiratory pressure (PEEP), every 30 sec, up to 40 cm H 2 0; 2)
maximal recruitment strategy, in pressure-control (PC) mode, starting with
PEEP of 25 and driving pressure of 15 cmH20, then sequential increments
of 5 cmH2O of PEEP, every min, up to 35 cmH20; 3) sustained inflation,
through continuous positive airway pressure held at 40 cm H2O for 30
sec; 4) sudden increase in driving pressure and PEEP in PC-mode,
through an increase of PEEP to 16 and driving pressure to 24 cmH2O for
90 sec. A 1-hour washout period was allowed between interventions. At
baseline, and throughout each RM, mucus transport was assessed
through fluoroscopic tracking of radiopaque disks, insufflated into the
airways. Mucus clearance velocity (MCV) was computed. Positive and
negative MCV values describe mucus moving toward the glottis and
lungs, respectively. After 15 min from completion of each RM, arterial
partial pressures of oxygen/inspiratory fraction of oxygen and carbon
dioxide (Pa02/FI02 and PaC02), and Ers were assessed and adjusted per
baseline values.
Results: At baseline, animals were ventilated with respiratory rate of
40 ± 10 breaths/min, tidal volume 260 ± 14 mL, and PEEP 8.5 ± 0.5 cm
H 2 O. As a result, Pa02/F I 02 and PaC02 were 277 ± 100 and 51 ± 13
mmHg, respectively. The effects of RMs on MCV, Ers, Pa02/F I 02 and
PaC02 are reported in table 1. MCV, during RMs that either improved or
impaired Pa02/F I02, was 0.0 ± 0.5 and -0.2 ± 1.0 mm/min, respectively
(p = 0.591).
Conclusions: In a model of primary ARDS, we found that different
methods to recruit the lungs produce similar results on gas exchanges
and Ers, but consistently impair mucus clearance. Likely, the distinctive
inspiratory airflow patterns generated by RMs are major culprit in these
findings.
Grant Acknowledgment: 2013 ESICM/ECCRN young investigator award.
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Table 1(abstract A308)
Baseline Extended
sigh

Maximal
recruitment
strategy

Sustained
inflation

Sudden increase driving
pressure and PEEP

P-value

Mucus Clearance (mm/min)

2.2 ± 2.4 0.3 ± 0.9

-0.2 ± 0.9

-0.3 ± 0.6

-0.1 ± 0.7

0.021

Incidence of mucus moving toward lungs (%)

0

50.0

57.1

80.0

57.1

0.013

Respiratory System Elastance After-Before
recruitment maneuver (cm H20/L)

NA

-5.8 ± 3.5

-9.0 ± 8.9

-4.1 ± 3.1

-3.6 ± 3.9

0.124

Pa02/FI02 After-Before recruitment maneuver
(mmHg)

NA

4.1 ± 63.1

2.8 ± 45.8

13.6 ± 42.3

-2.2 ± 41.6

0.937

PaC02 After-Before recruitment maneuver
(mmHg)

NA

6.9 ± 7.8

3.9 ± 7.4

6.7 ± 13.6

1.8 ± 4.0

0.616

[Effects of recruitment maneuvers]
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Introduction: Lung protective ventilation, LPV, is recommended for ever
wider patient populations, even those without primary lung disease. Low
tidal volume ventilation is a first-hand remedy for LPV that is facilitated by
dead space reduction. Inspiratory flow pattern affects gas exchange. In
ARDS patients, it was recently shown that a long period during which
inspired tidal gas is in contact with resident alveolar gas, mean distribution
time, MDT, as well as a high end inspiratory flow, EIF, immediately before
interruption of inspiration augment exchange of C02 by reduction of
airway and alveolar dead space.
Objectives: The hypothesis was tested that MDT and EIF affect C02
exchange in man without lung disease in principle as in ARDS. The study
should provide guide lines in support of LPV at health as well as in lung
disease.
Methods: During preparation for cerebral surgery in 8 patients without
lung disease, breaths with 20 inspiratory wave forms were delivered with
different inspiration time, TI, post inspiratory pause time, TP, and shape in
form of ramps with increasing or decreasing flow rate. Signals for flow
rate and C02 were analysed in the format of the single breath test C02
from which the volume of C02 eliminated during each ordinary or
modified tidal breath, V T C02, was derived. Changes of V T C02 were
explained by changes in airway dead space and by effects on intraalveolar gas mixing inversely reflecting alveolar dead space.
Results: In relation to ordinary breaths with TI 33%, TP 10% and square
inspiratory flow, the change of C02 volume exchanged per breath,
DVtC02%, varied with MDT and EIF: DVtC02% = 17 · lnMDT + 13 · EIF +1.4.
In each subject the influence of lnMDT and EIF was highly significant.
Positive effects on C02 exchange by longer MDT and higher EIF reflected
both a reduced airway dead space and improved intra-alveolar gas
mixing indicating a reduced alveolar dead space.
Modification of inspiratory flow pattern could increase VTC02 by 17% at
constant inspiratory flow and 27% at increasing inspiratory flow. The most
efficient way to modify inspiration was to prolong TP at the expense of a
shorter TI and eventually a shorter expiratory time. The more efficient C02
exchange allows a reduction of tidal volume by about 10%.
Conclusions: Modification of inspiratory flow pattern, particularly by a
longer TP , is a tool for more efficient C02 exchange that can easily be
applied for lung protective ventilation at reduced tidal volume in patients
without or with lung disease.
Reference
1. Aboab , Niklason , Uttman , Brochard , Jonson : Critical Care 2012.
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Background: The effect of changing tidal volume on mortality of acute
respiratory distress syndrome (ARDS) is determined by pulmonary
compliance. We aimed to investigate the effects of different tidal volumes
on lung strain in patients with ARDS.
Methods: Nineteen patients were divided into high (Chigh group) and low
pulmonary compliance (C low group) groups based on their pulmonary
compliance values (0.6 ml/[cmH 2 O·kg]). End-expiratory lung volumes
(EELV) with different tidal volumes (VT at baseline and at 6, 8, 10 and
12 ml/kg predicted body weight [PBW]) were measured by nitrogen
wash-in/washout. Lung strain was calculated as the ratio between tidal
volume and EELV.
Results: The mean baseline EELV and pulmonary compliance values were
1873 ml, 0.31 and 0.65 ml/(cmH2O·kg), respectively; all differences were
statistically significant between the two groups. For all participants, a
positive correlation was found between pulmonary compliance and EELV
(r2 = 0.238, p = 0.034). When the tidal volume increased gradually from
6 ml/kg to 12 ml/kg also increased gradually, from 0.31 ± 0.27 to 0.52 ±
0.46, which represented a positive correlation (r2 = 0.956, p < 0.01). In the
Chigh group, there were no significant differences in strain between the
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tidal volume ventilation of 6 ml/kg.PBW and the volumes of 8 and
10 ml/kg.PBW. However, strain increased significantly with the tidal
volume of 12 ml/kg.PBW. The mean lung strain was < 0.27 with
ventilation at tidal volumes of 6 and 8 ml/kg.PBW, whereas it was > 0.27
with volumes of 10 and 12 ml/kg.PBW. In contrast, in the Clow group,
there were no significant differences in strain between the different tidal
volumes. However, mean lung strain was ≥ 0.27 for each tidal volume. In
addition, 60% of patients’ lung strain measured ≥ 0.27 even with tidal
volume ventilation of 6 ml/kg.PBW.
Conclusions: Pulmonary compliance affected the effect of tidal volume
on strain in ARDS patients, which suggests that setting individual tidal
volumes based on pulmonary compliance and strain may be more
rational.
Trial Registration: Clinicaltrials.gov identifier NCT01864668.
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Introduction: The use of prescription opioids has increased in the United
States during the past twenty years. The relationship of outpatient opioid
use to early assisted ventilation needs in patients admitted to a
community hospital intensive care unit was examined.
Objectives: The purpose of this study was to examine the relationship of
outpatient prescription opioid use to the initial ventilatory requirements
in patients admitted to a community hospital intensive care unit.
Methods: Longmont United Hospital (LUH) is a 146 bed institution in
Boulder County, Colorado. The intensive care unit is a sixteen-bed
combined medical-surgical facility that provides care to any critically ill
patient at LUH. Admissions were prospectively studied from January
through March of 2015. Patients were evaluated for age, sex, prescription
opioid use, and for the type of assisted ventilation required during the
initial twenty- four hours of their stay. For purposes of this study, six
prescription analgesics: oxycodone, hydrocodone, morphine, fentanyl,
tramadol, and hydromorphone were included. Ventilatory assistance was
defined as either intubation with mechanical ventilation or the new use
of mask delivered bi-level positive airway pressure (BiPAP).
Results: 225 patients were enrolled. The prevalence of outpatient
prescription narcotic use was 25.3%. Average ages were 62.9 years in the
narcotic group, and 57.5 years in non-narcotic group. The narcotic group
demonstrated a sex distribution of 29.8% male, 70.2% female, while the
non-narcotic group demonstrated a distribution of 57.7% male, 42.3%
female. In the narcotic group, the day-one need for ventilatory assistance
was 40.4%, versus 19.1% in the non-narcotic group (p < 0.05) [1]. Among
those patients who required ventilatory assistance; 78.3% of patients in
the narcotic group received mask BiPAP as the mode of ventilation
during the first twenty-four hours of their ICU stay; while in the nonnarcotic group, BiPAP was used in 15.6% of those who required assisted
ventilation during their first twenty-four hours in the ICU (p < 0.05).
Conclusions: There is a substantial prevalence of prescribed narcotic use
among patients admitted to a community hospital ICU. Patients with preexisting narcotic use demonstrated an increased need for assisted ventilation
during the first twenty-four hours of their ICU stay. There was a significant
increase in the use of mask BiPAP as compared to intubation and mechanical
ventilation in those patients using outpatient prescription narcotics. Further
study is warranted to evaluate ICU length of stay, morbidity, mortality, and
cost, as related to the use of outpatient prescription narcotics.
Reference
1. VanHook CJ, Burneikiene S, Tangel DJ, Warner B: The Prevalence of
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Introduction: Proportional Assist Ventillation (PAV) is a patient and user
friendly mode of spontaneous mechanical ventilation which uses dynamic
feedback of respiratory parameters to support the effort and assess the
consequent workload overcomed by the patient´s respiratory muscles to
which diaphragm contributes the most. The relationship of Pmus [1]
(respiratory muscle pressure) and diaphragmatic function (displacementexcursion/ thickening ratio) has not however been adequately investigated.
Objectives: The aim of our study is to evaluate the relation between this
Pmus (cmH2O) and the diaphragmatic function as obtained by
ultrasonography in ICU patients ventillated with PAV, during weaning.
Methods: 20 ICU surgical and medical patients were included in the
study. All patients were off sedation able to breathe spontaneously and
ventilated with PAV with a target of 6-7 ml/kg as adjusted with the gain
(%support).An ultrasound study recorded the diaphragmatic displacement
at the right mid axillary line and thickness at the zone of apposition [2].
The values of Ppeak, PEEP, tidal volume Vt, Sp02, compliance, % gain,
displacement, Tdi (thickness at end inspiration) Tdex (thickness at end
expiration) were recorded by a single operator based on the low
interobserver variability [3] of the ultrasound method.
Pmus was calculated from the equation: Pmus = (Ppeak-PEEP) × ((100gain))/gain and diaphragmatic thickening ratio from the equation: TdR =
(Tdinspiration-Tdexpiration)/Tdexpiration.
Kolmogorof-Smirnof (K-S) distribution of gender, age, weight and other
somatometric characteristics was normal. Data was analysed by SPSS 16.0
software using the Pearson correlation of bivariate analysis.
Results: Data results are shown:
Pearson Correlation Pmus-TR = 0.420 p = 0.065.
Pearson Correlation Pmus- DISPLACEM = 0.419 p = 0.066.
Conclusions: A positive but yet not statistically significant correlation is
found both between the Pmus and the thickening ratio(TdR) of the
diaphragm and the Pmus and the displacement of the diaphragmatic
muscle. (Pearson correlation coefficient 0.420 p = 0.065 and 0.419 p =
0.066 respectively). The results so far indicate that the statistical
significance should be evaluated with a larger number of patients and 2
observers in order to increase repeatability and reliability of the
measurements.
References
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41(9):2125-32, Sep.
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patients. Technique and clinical applications. Intensive Care Med 2013,
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Introduction: Weaning from mechanical ventilation represents the period
of transition from total ventilator support to spontaneous breathing.
Patients who are difficult to wean from mechanical ventilation represent
a clinical problem which is usually multifactorial.
Objectives: To analyze parameters of respiratory system mechanics and
to assess diaphragmatic function in ventilator-dependent patients, with
normal cardiac function, after repeated unsuccessful weaning trials.
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Methods: In this observational study, 20 stable intubated patients with
normal cardiac function undergoing prolonged ventilation (>10 days) in
whom 3 attempts of spontaneous breathing trials failed, were evaluated.
Diaphragmatic muscle function was assessed invasively by the tensiontime index of the diaphragm (TTdi), an indicator of diaphragm endurance
time. Additional physiologic measurements of respiratory system were
obtained using esophageal balloon catheter.
Results: The frequency to tidal volume ratio (f/Vt), measurement of rapid
shallow breathing, was 125.84 ( ± 111.75) breaths/L, whereas 30% of the
patients were above the standard “cut off” value of 105 breaths/L.
Dynamic lung compliance and pulmonary resistance at midinspiratory
volume were 0.09 ( ± 0.07)L/cmH2O and 16.48 ( ± 7.16) cmH2O/L/s
respectively. Of the patients studied, 15 (75%) had increased pulmonary
resistance (>10cmH2O/L/s) and 20% of the patients had reduced dynamic
lung compliance. The dynamic intrinsic positive end-expiratory pressure
(PEEPi, dyn) was 2.11 ± 1.58 cmH2O. Additionally, 30% of the patients
had decreased respiratory muscle strength, maximum inspiratory pressure
(MIP) < -25cmH2O (-37.16 ± 15.06 cmH2O) whereas 50% of the patients
presented limited diaphragm endurance time, TTdi > 0.16 (0.13 ± 0.07).
The study group increased the Pdiswing/Pdimax ratio (tidal
transdiaphragmatic pressure over maximum transdiaphragmatic pressure)
(0.46 ± 0.6), in order to compensate the increased load of respiratory
system mainly due to elevated pulmonary resistance. The respiratory time
fraction (Ti/TTOT) remained normal (0.30 ± 0.11).
Conclusions: Weaning from mechanical ventilation continues to be an
area of significant interest. Difficult - to- wean patients with normal
cardiac function, after prolonged mechanical ventilation, are characterized
by reduced diaphragmatic endurance and dysfunction and alterations in
respiratory mechanics, as characterized mainly by increased airway
resistance.
Grant Acknowledgment: None of the authors has any conflicts of
interest.
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Introduction: Due to voicelessness, communication is often a source of
extreme frustration for tracheostomised mechanically ventilated patients.
Cuff deflation is required to enable speaking valve (SV) use and has been
thought to potentially cause derecruitment of the patients’ lungs.
Diaphragm weakness is also known to develop rapidly whilst patients are
mechanically ventilated. Recently, data was reported that with SV in-situ
end-expiratory lung volumes (EELV) increased. However, there are no
published data on ventilation distribution or the potential effect of SV on
the diaphragm.
Objectives: To assess EELV distribution and abdominal to chest ratio when
using a SV in-line with mechanical ventilation circuit of tracheostomised
ICU patients.
Methods: Twenty consecutive tracheostomised cardio-thoracic ICU patients
weaning off mechanical ventilation and using an in-line SV were recruited.
Ten patients were receiving Pressure Support Ventilation and 10 were on
High Flow Tracheostomy piece. All patients were monitored using Electrical
Impedance Tomography and Respiratory Inductance Plethysmography pre,
during and post 30min of SV use. Outcome measures included EELV
distribution and abdominal:chest ratio.
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Results: The patients showed increased EELV with a significant increase
(p < 0.001) in all regions (522 in anterior, 299 posterior, 180 in left and
641 right) of the lungs during 30min with SV in ventilation circuit. EELV
continued to increase in all regions once SV was removed (1505 globally,
p < 0.001). This increase in EELV happened irrespective of the
patients’ventilation status. There was a significant increase in abdo:chest
ratio (p = 0.03) indicating increased abdominal mobility suggestive of
improved diaphragm activity with SV.
Conclusions: SV use in this cohort of tracheostomised mechanically
ventilated cardio-thoracic ICU patients resulted in likely improved
recruitment of the patients’ lungs with increased diaphragm activity.
More research is needed to determine whether this improvement in
patient communication could also lead to shorter ventilator weaning
times, and improved ICU outcomes.
Grant Acknowledgment: The Prince Charles Hospital Foundation.
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Introduction: The incidence of patients requiring ICU admission is as
high as 32-55% after major abdominal surgeries due to severe abdominal
complications. Mechanical ventilation is sometimes necessary during
intensive treatment. Prognosis remains poor with mortality rate of
29-42%. Success in weaning from mechanical ventilation in these patients
remains a big problem.
Objectives: To use V02 and VC02 (indirect calory parameters) to optimise
respiratory support and to wean patients from mechanical ventilation.
Methods: 26 patients after major abdominal surgery requiring Mechanical
ventilation (11 women and 15 men with an average age of 52.4 ± 9.2)
were randomly selected, from mid of 2014 to 2015. Patients were on
mechanical ventilation for a at least 5 days. Engstrom Carestation Indirect
Calorimeter´s gas analyser (E-COVX) was used to measure the changes in
oxygen consumption (V02) carbon dioxide production (VC02) on different
modes of mechanical ventilation with 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/PSV) mode
with decreasing Pressure support from 16 to 6 mm H 2 O was used as
weaning method. Cardiac output was also measured using bio-impedance
method. Weaning procedure lasted 20-24 hours with changes in
parameters noted every 2-3 hrs.
Results: The V02 and VC02 of patients in Bi-level mode were of 255 ± 38
ml/min and 188 ± 32 ml/min respectively. In weaned patients, a slight
increase in ΔV02 of 23 ± 4 ml/min (9.1%) and significant increase in ΔVC02
of 31 ± 5 ml/min (16.5%) occurred gradually with the decrease in pressure
support. An insignificant increase in cardiac output from 3.6 ± 0.4 l/min to
3.9 ± 0.4 l/min was noted. 16 out of 26 patients were successfully weaned
but in 6 of them mechanical ventilation had to be restarted. 10 patients
could not be weaned at all and their ΔV02 was of 77 ± 10 ml/min (30.1%)
and ΔVC02 was of 54 ± 7 ml/min (28.7%). These changes was also related
with significant decrease in cardiac output to 3.1 ± 0.3 l/min.
Conclusions: Changes in ΔV02 and ΔVC02 parameters during weaning
may be used as an alternate to Arterial blood gas analysis as they
respond quicker to respiratory and metabolic distress. Thus, patients
ventilator parameters could be altered accordingly in time without any
significant respiratory and cardiac decompensation.
A316
Implementation of a protocol for predicting successful extubation in
critically ill patients
P Guijo González, Á Estella*, JM Ramos Rodríguez, T Rico Armenteros,
M Jaen Franco, M Recuerda, A Jareño Chaumel, L Fernández Ruiz
Hospital del SAS de Jerez, Intensive Care Unit, Jerez de la Frontera, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A316
Introduction: Weaning protocols have been show to be better than
traditional physician directed discontinuation of mechanical ventilation.
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Table 1(abstract A316) Study characteristics
Protocol (n:
54)

Physician criteria
(n:37)

Age

63

58

APACHE II at admission

20

19

24 h fluid balance
(accumulated)

-1155 ml(184)

-1502 ml (-336)

Ventilator Associated
Pneumonia (%)

5.6%

10%

ARDS (%)

7.4%

16%

Tracheotomy (%)

3.7%

5.4%

ICU lenght of stay

10.17

14.14

Reintubation (%)

5.6%

35.1%

Mortality (%)

3.7%

5.4%

Extubation failure can cause increased complications, higher ICU length
of stay, higher cost, morbidity and mortality.
Objectives: The aims of the present study are to analyze the influence of
implementation an extubation protocol and to compare clinical outcome
with a traditional strategy based in the physician´s criteria for discontinue
mechanical ventilation.
Methods: Observational study performed in a 17 beds medical-surgical
ICU. Time of study was 18 months. Consecutive mechanically ventilated
patients during more than 48 hours were included. The variables
analyzed were age, sex, cause of the intubation, APACHE II at admission
in ICU, vasoactive requirements, fluid balance, day of weaning, ICU length
of stay, tracheotomy, rate of reintubation. We distinguish two subgroups
according extubation strategy, based in physician´s criteria vs protocol
designed by a intensivist and nursing team including haemodynamic and
respiratory parameters like: negative inspiratory force, maximal inspiratory
pressure, f/VT, airway occlusion pressure at 0,1 second. The data collected
were analyzed using SPSS version 22 for Windows.
Results: 91 patients were analyzed, 54 were extubated based on the
protocol and 37 according physician criteria. There were not differences
in clinical characteristics, APACHE score, fluid balance and vasoactive
requirements.
Reintubation rate was higher (35.1% vs 5.6%) in not protocolized group
with a statistical significant difference (RR, 0.109; 95% CI 0.028-0.417).
Tracheotomy requirements, ICU lenght of stay and mortality was lower in
the protocol -directed ventilator weaning group.
Conclusions: Physician directed extubation was associated with an
increase in the rate of reintubations and ICU length of stay compared
with a protocolized weaning strategy.

A317
Lung ultrasound to predict mechanical ventilation weaning failure
LY Delgado Ayala1*, O Torres1, A Sanchez-Calzada1, JL Navarro1, A Torres2,
R Gastelum1, P Romano Albornoz1, M Arcos1, EE Monares1, J Aguirre1,
J Franco1
1
ABC Medical Center, Intensive Care, Mexico City, Mexico; 2ABC Medical
Center, Orthopedics, Mexico City, Mexico
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A317
Introduction: Mechanical ventilation weaning failure accounts for the
10-20% of all planed cases despite having indexes and spontaneous test
which increases morbidity and mortality.
Objectives: To evaluate the usefulness of lung ultrasound to predict
mechanical ventilation weaning failure.
Methods: Prospective observational study completed from April 2013 to
April 2015. Including adult patients with mechanical ventilation form more
than 24 hours that met the international consensus conference criteria.
Patients with less than 18 years old or those with the order of limiting
therapeutic effort. Discontinuation from mechanical ventilation was
attempted at clinical judgment of the medical team at charge, according to
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the consensus criteria. Pressure support ventilation were started at 7 cmH2O,
CPAP 0, Fi02: 0.35% for 30 minutes and indexes (IWY, tracheal airway
occlusion pressure P01, VRS Delta VRS, Sv02, NIF, time to reach NIF,CV,
p01 × VRS from minute 30) were calculated at minute 1 and 30. Lung
ultrasound was performed. It was categorized in patterns A, B o AB. Group
A: successful extubation and Group B: extubation failure.
For quantitative variables T-test and U-Mann Whitney tests were
performed. Crosstabs and Chi square test were performed to compare
differences in qualitative variables. ROC were performed.
Results: A total of 79 patients were analyzed. With 42 (53.2%) male
patients and mean age of 64 ± 16.23 years with a maximum age of 88
years. A total of 17(21.5%) of the population presented extubation failure.
Significant difference in length of stay were founded with 13 ± 14.39
days in the A group and 27 ± 23.68 days in the B group. P01 values at
minute 1 showed significant difference with a mean value of -2.19 ± in
the A group and -3.6 in the B group.
ROC curves analysis showed that non of the indexes (IWY, VRS deltha,
VRS, Sv02) had significant value except for the lung ultrasound at minute
1 and 30. A B pattern at minute 1 showed an area under the curve (AUC)
of 0.7 (p = 0.031, CI 0.54-0.85) with a sensibility of 81% and specificity of
60% for predicting weaning failure. Also a B pattern at minute 30 showed
an AUC of 0.68 (P= 0.046, CI 0.52-0.85)) with a sensibility of 80% and
specificity of 50% for predicting weaning failure.
When analyzing only the group of patients who presented B patterns at
minute 1 ROC curves showed significant value for predicting extubation
success with a cutoff point of ≥-2.35cmH2O for P01 at minute 1 (AUC 0.86,
CI 0-1.00, p = 0.016, sensibility 80%, specificity 80%). And the subcategory
of B pattern at minute 30 a cutoff value of ≥-2.45cmH2O of P01 at minute
30 also showed significant value for predicting extubation success (AUC
0.82, CI 0.64-1.00, p = 0.42,.
Conclusions: Lung ultrasound combined with P01 at minute 1 and 30
respectively is a promising index to predict extubation success.and needs
further validation.

A318
Patients characteristics and outcomes of prolonged mechanical
ventilation after critical illness transferred to a weaning unit
J Rubio1*, JA Rubio Mateo-Sidron2, E Palma Gonzalez2, R Sierra Camerino3,
F Carmona Espinazo3, F Fuentes Morillas2
1
Hospital Puerta del Mar, ICU, Cádiz, Spain; 2Hospital Infanta Cristina, Badajoz,
Spain; 3Hospital Puerta del Mar, Cádiz, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A318
Introduction: Recent trends seem to point out that growing numbers of
patients requiring prolonged mechanical ventilation (PMV) and protracted
weaning after critical illness with eventually account for a large portion of
all Intensive Care Unit (ICU) cost and bed occupancy. Specialized Weaning
Unit (WU), may facilitate weaning through focused multidisciplinary expert
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team, but due to considerable variability of interventions and organization
outcomes remain unclear.
Objectives: To characterize patients, risk factors and outcomes of
patients who require tracheostomy, PMV and weaning after critical illness
and are transferred to a WU.
Methods: A retrospective, descriptive study of tracheostomized and clinically
stable patients who required PMV (> 21 days) and weaning (> 7 days)
admitted to a 23-bed university intensive care unit and were transferred to a
WU over a 4-year period (2011-2014) after critical illness. Demographics
characteristics, clinical status at admission, reasons for needing PMV,
complications and clinical status at discharge were recorded and analysed
from clinical charts and electronic databases. Basic descriptive statistics are
presented, mean ± SD, median (interquartile range), and percentages.
Results: Twenty-six patients were included in the study. Most were male
(57.7%). Age 60,88 ± 16.5 years. APACHE II score 27.5 (12 - 46). The most
frequent admission category was medical (61.5%), and the main diagnostics
groups were neurological 9 (34,6%) and respiratory (15,4%). ICU and WU length
of stay were 45.5 (11 - 88) and 74.5 (3 - 244) days respectively, with an inhospital mortality rate of 15.4%. The main reasons for mechanical ventilation in
WU were neuromuscular illness (73%), and were on mechanical ventilation for
84 (4 - 533) days. Seven-teen (65.4%) patients were discharged to home, 76.5%
of them could be decannulated and 35% were out with mechanical ventilation.
Four (15.4%) patients were transferred to other long-care facilities.
Conclusions: This specific WU care resulted in low mortality rates, high
success of weaning and considerable home discharge rates of ICU
patients with prolonged mechanical ventilation and weaning.
References
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2. Lone NI, Walsh TS: Prolonged mechanical ventilation in critically ill
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prolonged mechanical ventilation after critical illness. Crit Care Med 2007,
35(11):2491-2497.

A319
Comparing two different modes of mechanical ventilation by the least
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Figure 2(abstract A319)

Table 1(abstract A319)
Pt

Sex (M:F)

Age (years)

Height (cm)

Weight (kg)

1

F

74

154

90

Septic shock

Pathology

MV mode
PSV

2

F

54

160

77

Postoperative respiratory failure

PSV

3

M

81

172

70

Heart failure

PSV

4

M

66

175

75

Hemorrhagic shock

PSV

5

M

74

178

120

Heart failure

PSV

6

M

73

175

85

Septic shock

PSV

7

M

38

180

80

Thoracic and abdominal trauma

PSV

8

M

78

174

70

Septic shock

PSV

Mean

6:2

67 ± 15

171 ± 9

83 ± 16

Table 2(abstract A319)
Pt

Sex (M:F)

Age (years)

Height (cm)

Weight (kg)

9

F

58

160

56

Septic shock

NAVA

10

F

80

158

70

Heart failure

NAVA

11

F

81

170

76

Acute exacerbation of COPD

NAVA

12

F

63

170

85

ARDS

NAVA

13

M

64

165

75

Acute hypertensive pulmonary edema

NAVA

14

F

78

160

65

Septic shock

NAVA

15

F

68

168

72

ARDS

NAVA

1:6

70 ± 9

164 ± 5

71 ± 9

Mean

Introduction: The Least Square Fitting (LSF) method is a statistical
approach used for evaluating respiratory mechanics [1]. It allows
measurement of respiratory mechanics continuously at the bedside, even
in presence of flow limitation [23], without the need for constant
inspiratory flow rate, end-inspiratory hold and end-expiratory occlusion.
These features allow the application of the LSF method to assisted
ventilation modes, such as pressure support ventilation (PSV) [3] and
neurally-adjusted ventilatory assist (NAVA).
Objectives: We compared the LSF performance during PSV and NAVA.
Our hypothesis was that the LSF works better during NAVA than during
PSV, since NAVA algorithm allows a more accurate neuro-ventilatory
coupling.
Methods: 15 patients undergoing mechanical ventilation for acute
respiratory failure were ventilated using randomly either PSV or NAVA.
Data of resistance (Rrs), elastance (Ers) and total positive end expiratory

Pathology

MV mode

pressure (PEEPtot) were obtained by fitting the equation Paw = Rrs x V´ +
VT/Crs + PEEPtot during inspiration. The coefficient of determination (CD)
of the applied equation was used to compare data obtained during
NAVA and PSV, the higher being the CD, the better the quality of the
data. These data were obtained at the beginning of mechanical
ventilation (T0), and after 12 (T12), 24 (T24), 36 (T36), 48 (T48), 60 (T60)
and 72 (T72) hours of mechanical ventilation.
Results: Data obtained with LSF were statistically more reliable during
NAVA than during PSV (Chi-squared test: p < 0.001). The CD level showed
a higher value during NAVA (T0 median 0.9855), that was maintained
constantly higher in time, than during PSV (T0 median 0.9288), in which
the value of the CD progressively worsened by the hours of mechanical
ventilation.
Conclusions: The LSF method of the LSF performs better during NAVA
then during PSV. By the hours of mechanical ventilation the performance
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of the LSF method further worsens during PSV while remains constant
during NAVA. Our data indirectly confirm more physiological patientventilation interactions during NAVA than during PSV.
References
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of the total respiratory system in ventilated patients by a computed
method. Intensive Care Med 1990, 16:189-195.
2. Volta CA, Marangoni E, Alvisi V, et al: Respiratory mechanics by least
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3. Iotti GA, Braschi A, Brunner JX, et al: Respiratory mechanics by least
square fitting in mechanically ventilated patients: applications during
paralysis and during pressure support ventilation. Intensive Care Med
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Introduction: Burns are a major global public health problem. It is
estimated that over 300 million burn victims die each year worldwide.
Most accidents are domestic or on workplace and involve mainly women
and children. With the advances made in the care of burned patients, the
mortality has decreased in recent years and the inhalation injury has
become the leading cause of death in these patients. Mortality associated
to smoke inhalation alone may be low (0-11%), but the inhalation
combined with skin burns can reach 90%. Uteroglobin-related protein 1
(UGRP1) is a secretory protein expressed in the airways, and speculated
to have anti-inflammatory activity.
Objectives: To evaluate if UGRP1 plasma levels are related to the severity
of inhalation injury.
Methods: Observational study, mechanically ventilated patients admitted
to the Intensive Care Unit of the Hospital de Clinicas de Porto Alegre,
victims of a great fire in January 2013 in the city of Santa Maria, state of
Rio Grande do Sul, Brazil.
Results: We included 16 patients (age: 23 ± 5 yrs), with inhalation injury:
grades 1 (n = 3), 2 (n = 4), and 3 (n = 9). UGRP1 levels were significantly
related to the severity of inhalation (Grade 1 0.389 ± 0.053 mcg vs. grade
2 0.474 ± .0423 mcg vs grade 3 0.580 ± 0.094 mcg; p = 0.007).
Conclusions: Uteroglobin-related protein 1 levels are significantly
increased in patients with inhalation injury and associated to the injury
severity, particularly in those with grade 3 inhalation injury.
Grant Acknowledgment: Universidade do Extremo Sul Catarinense.
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Table 1(abstract A321) Metabolic measurements
PSV
Energy expenditure (kcal)

PSV + ATC

1728,2 ± 430,5 1696,9 ± 418,3

p
0,195

Oxygen consumption (ml/min) 259,3 ± 68,7

251,3 ± 65,4

0,129

Carbondioxide production
(ml/min)

199,58 ± 52,2

0,646

201,0 ± 55,5

Methods: After approval from University Ethics Committee and having
patients´ informed consents, patients ventilated with PSV mode more
than 24 hours and met the weaning criteria were included. Patients
having a respiratory rate>35/min, dyssynchrony with ventilator, body
temperature>38.3oC, abnormal blood gas values, hemodynamic
unstability were discarded. After obtaining normal blood gas values at
the end of a stabilization period with PSV, metabolic parameters were
measured for 30 min and average values of oxygen consumption (V02),
carbondioxide production (VC02) and energy expenditure (EE) were
recorded. Then ATC set at 100% support was added to PSV and after the
similar adaptation period, measurements were repeated for 30 min. Vital
signs, respiratory mechanics and blood gas results were recorded at every
10 min.
During the study period of 2 hours, patients were not disturbed by
tracheal aspiration, position change and wound and catheter dressings. If
needed, patient was discarded.
Results: Thirty-nine patients with an average age of 54,8 ± 21,5 years,
APACHE II score of 20,7 ± 6,5 and ideal body weight of 64,4 ± 9,07 kg
were enrolled. There were no significant difference in terms of
hemodynamic parameters, blood gas values and respiratory mechanics
between PSV alone and PSV + ATC. Metabolic measurements were also
not different (Table 1).
Conclusions: The addition of ATC to a standart PSV based weaning did
not improve metabolic parameters. More clinical studies are needed to
clarify the effect of ATC as an adjunct measure during weaning.
References
1. Haberthur C, et al: Additional inspiratory work of breathing imposed by
tracheostomy tubes and non-ideal ventilator properties in critically ill
patients. Intensive Care Med 1999, 25:514.
2. Cohen JD, et al: Extubation outcome following a spontaneous breathing
trial with automatic tube compensation versus continuous positive
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DELIRIUM, SEDATION AND ANALGESIA
IN ICU

A321
Does automatic tube compensation change metabolic parameters
when added to pressure support mode during weaning?
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A multinational, drug utilisation study to investigate the use of
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1
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Introduction: Artificial airway increases work of breathing (WOB) during
weaning [1] which is one of the reasons for weaning failure [2]. Pressure
support ventilation (PSV) decreases WOB and oxygen expenditure by
decreasing resistance caused by artificial airway. Because inspiratory flow
changes with every breath during PSV, it can not constantly compansate
the changes in resistance caused by changes due to patient’s inspiratory
effort.
Automatic tube compensation (ATC) compensates the imposed WOB due
to artificial airway. ATC adjusts the pressure inside the endotracheal tube
therefore we hypothesized that when ATC is added to PSV, this
compensation becomes better.
Objectives: To investigate the effects of addition of ATC to PSV on
metabolic parameters.

Introduction: Dexmedetomidine (Dex) is a sedative drug approved as
dexdor® (Orion Pharma, Finland) for ICU sedation in adults in the
European Union in 2011. This observational, retrospective drug utilisation
study was requested by the Committee for Human Medicinal Products for
Human Use of the European Medicines Agency to investigate Dex use in
clinical practice.
Objectives: The objective of the study was to evaluate how Dex is used
in the EU, with particular focus on off-label use including the paediatric
population.
Methods: Study countries/sites were chosen by a blinded multi-national,
multi-specialist, independent group from those with highest Dex use,
based on sales. All patients treated with Dex during the enrollment
period were to be included. Anonymised data on demographics,
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treatment indication, dosing, concomitant medications and treatment
effectiveness were collected retrospectively. Informed consent was
waived to avoid influence of the study on the prescribing of Dex.
Results: Data from 2000 patients were collected from 16 hospitals in 4
EU countries (Finland 750, Poland 505, Germany 470, Austria 275)
between June 2013 and December 2014. The median age was 62 years
(males 70.2%). The proportion of paediatric patients was 5.2% with the
highest incidence in Austria and Finland. Dex was primarily used in adult
ICU (86.0%) for ICU sedation (78.6%) and mostly dosed according the
label. Overall in 84.9% of administrations the intended sedative effect
was obtained. The most common clinical situations in the ICU in which
Dex was used varied between countries but was predominantly agitation
despite existing sedation, delirium and difficult to wean from the
ventilator. Other clinical objectives included reducing/replacing other
sedatives and facilitating sleep.
Conclusions: This drug utilisation study indicates that Dex is mostly used
according to the terms of its product licence, although a variable degree
of use was also seen in other settings and populations.
Grant Acknowledgment: This study was sponsored by Orion Pharma.
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Nursing factors in performing daily interruption of sedation in a large
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Introduction: Sedation is a fundamental aspect of management of
Intensive Care Unit (ICU) patients. Improvements in sedation practice
(including daily interruption of sedation [DIS]) have been strongly
associated with decreased ICU length of stay and decreased duration of
mechanical ventilation [1]. A previous intra-departmental audit had
shown scope for improving DIS performance [2]. Nursing care factors
impact on efficacious performance of DIS. However, there is limited
qualitative evidence determining the specific factors to target in order to
optimise patient care.
Objectives: Identification of modifiable factors within the nursing care
provided to ICU patients to allow optimisation of the performance of DIS.
Methods: This qualitative study was performed in a large 75 bedded ICU
with over 450 nursing staff. At the time of study, there was no specific
protocol for sedation management within the ICU. Questionnaires were
anonymously distributed and collected from all nursing staff members on
duty on 6 shifts (day and night). Free text answers underwent qualitative
content analysis, coding key themes and concepts. Three specific
categories of factors were examined: knowledge, training and clinical
practice.
Results: 30% of participants (60; n = 200) responded to the questionnaire.
There was a heterogeneous awareness of the benefits of DIS amongst
respondents. This was exemplified by 56.7% stating that DIS was an
opportunity to assess neurology and 15% noting it as an opportunity to
assess the potential for extubation. The most commonly stated
disadvantages of DIS were: risk to patient (46.7%), agitation (28.3%) and
causing the patient distress (16.7%) - demonstrating similar heterogeneity.
The majority (83%) of respondents were unaware of any research
concerning DIS. 55.9% were untrained in DIS with 79.3% desiring training/
further training. 48.3% stated that doctors led DIS whilst 45% stated that
this role was a joint doctor-nurse responsibility. 68.3% felt that it should be
led jointly. 61.7% were unaware of the recommended sedation score
target during a DIS.
Conclusions: A number of nursing factors were identified that may be
impacting on performance of DSI and patient outcomes. These could largely
be rectified with systematic training and education, with the nursing cohort
being receptive to this. Introducing a protocol for management of sedation
may also help mitigate the human factors impacting on the performance
of DSI.
References
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Introduction: Sedation is used almost universally in the care of Intensive
Care Unit (ICU). The action and side-effects of intravenous drugs in the
severely ill patient population of an ICU are difficult to control. The
Anesthetic-Conserving Device (AnaConDa) can be used to administer
inhaled anesthetics using an ICU ventilator. Inhaled sedation is efficient
and easily controllable; in low concentrations it causes minimal changes in
the patient and very little interference with hemodynamics. Awakening
after inhaled sedation is quick and predictable.
Objectives: The main goal is to assess the safety and efficacy of using the
AnaConDa with sevoflurane when maintaining sedation after neurovascular
surgery.
Methods: Prospective observational study of 16 consecutive patients in
the Surgical Intensive Care Unit (SICU) of a tertiary university hospital after
neurovascular between July 2014 and December 2014. We studied 16 SICU
patients who received sevoflurane via the AnaConDa. The patients were
under sevoflurane sedation administered with the AnaConDa placed in the
inhalation tube. The sevoflurane dose was set using the Belda et al. [1]
normogram to give an end-tidal concentration of sevoflurane between
0.5 and 0.7% on the basis of data from a gas analyzer. Fast-track
extubation protocol was used.
Results: The sedation goal (Richmond -4,-5) was reached with sevoflurane
in all 16 patients. The mean (SD) time each patient were under sedation
with the AnaConDa in place was 72 (11.44) min. The end-tidal concentration
of sevoflurane never exceeded 1.1%. Richmond agitation-sedation scale
were -5 at 60 min in all cases; Deeper sedation was desired for the first
60 min to avoid awakening related to relaxing. The mean time until
awakening was 3.12 min (range 1-11 min). The mean time until extubation
was 8 (6.44) min. Hemodynamic changes were nonsignificant, and no renal
or hepatic dysfunctions were observed.
Conclusions: Routine SICU postoperative neurovascular surgery patients
sevoflurane sedation with the AnaConDa is easily feasible, effective, safe,
and has a relatively short awakening period. With this device, it is possible
to monitor the concentration administered. The use of volatile anesthetics
on the ICU could adopt a permanent position in various intensive care
sedation concepts in future. It may be possible thereby to optimize the
treatment process both in medical and economical terms. It is the first
study using sevoflurane sedation in postoperative neurovascular surgery
patients.
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Introduction: Remifentanil target-controlled infusion (TCI), widely used in
the operating room owing to its reliability, is poorly assessed in the ICU,
while several procedures may induce pain and discomfort. Only one
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series of 14 patients focused on Remifentanil-TCI use for performing
fiberoptic bronchoscopy (FB) in the ICU [1]. We aimed to assess
Remifentanil-TCI feasibility, safety and tolerance during FB performed in
consecutive non-intubated ICU patients.
Objectives: Primary end point was FB complete achievement, with
Remifentanil TCI and standardized local anesthesia without need for
general anaesthesia or additional analgesia. Secondary aims were
objective (respiratory and hemodynamics parameters) and subjective
(pain, dyspnea and comfort assessment) tolerance and safety
measurements during and after the procedure.
Methods: Observational prospective study of Remifentanil targetcontrolled infusion (TCI) use during FB performed in non-intubated ICU
patients. Quantitative and qualitative variables are presented as median
[interquartile range] and number (percentage), respectively.
Results: From November 2014 to March 2015, 40 patients (age 59 yrs
[41-71], 75% men; SAPS II score 28 [22-39]) were included. FB was
performed in patients receiving nasal oxygen (85%), high-flow humidified
oxygen (12.5%) or non-invasive ventilation (2.5%), and a broncho-alveolar
lavage was done in 7 patients (17.5%). Total infusion duration was
22 minutes [15-29], TCI concentration goal was 4 ng/mL [3.5-5.5] and
total drug dose infused wad 279 μg [196-377].
FB was performed completely without any additional drugs in 38 patients
(95%), whereas propofol was used in 2 (5%). Three patients presented
side effects comprising bradypnea (n = 1) and hypotension (systolic
arterial pressure of 70 mmHg, n = 2) that occurred during the procedure
and were completely reversible with TCI goal decrease. Thus, FB was
performed entirely without additional anesthesia or complication in
35 patients (87.5%).
Comfort was assessed in 28 patients (70%): 22 (79%) stated that they
experienced a bearable pain or no pain at all, 6 (21%) had a moderate
pain, and none felt severe pain. Among the 26 patients who were asked,
20 (77%) would agree to have a FB in the same conditions.
Conclusions: Our findings suggest that TCI of Remifentanil may be useful
and safe, for performing FB in the ICU, with acceptable patients’ comfort
and tolerance, even in those with respiratory failure. The study
completion should strengthen these preliminary results.
Reference
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Introduction: Patient’s nursing is carried out several time per day in the
intensive care. It is often described as painful by patients. The
measurement of pupillary dilatation reflex (PDR) during a tetanic
stimulation by pupillometry predicts analgesia level in the operating
room and during tracheal aspirates in critically ill patients [1].
Objectives: The objective of this study is to evaluate whether this PDR
predicts insufficient analgesia prior to a nursing care.
Methods: Prospective, interventional study conduct in an academic
surgical ICU. After local ethic committee agreement and consent (relatives
and patients).
Critically ill patients, intubated and mechanically ventilated, sedated, were
included in the absence of ocular pathology, pace-maker, neuromuscular
blockade agent, TBI or spinal cord injury. Before each nursing, the PDR
was measured using a pupilometer (AlgiScan, IDMed France) during
tetanic stimulation at increasing intensity (5, 10, 20, 40 and 60 mA). The
PPI score was also measured, it combines automated increasing tetanic
stimulations with measurement of PDR, quoted in a scale ranging from 0
to 10. During each nursing care pain was measured using the Behavorial
Pain Scale (BPS). PDR values for each stimulation threshold and PPI score
were compared for painful (BPS> 5) and not painful (BPS≤5) nursing
cares. The best diagnostic value was determined using ROC curves.
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Figure 1(abstract A326)

Results: Among the 170 nursings achieved in 41 patients (age 65 ± 15
years, 33 (80%) men, SAPSII 56 ± 18, 82% emergent surgeries, 5%
planned surgeries), 32 (18.8%) were painful. Blood pressure during the
nursing care were higher during painful nursings (p = 0.02). But no other
parameters were associated with pain during nursing (including the
doses of sedation and analgesia). The areas under the curves of PDR at
different stimulation levels did not exceed 0.6 (Figure 1), with no
difference between the different intensity of stimulations. The PPI score
was not better (4.1[3.2 to 5] vs 4.9[4.5 to 5.4] for painful or not, p = 0.10).
Conclusions: Pupillometry can not predict insufficient analgesia prior to a
nursing care in surgical ICU patients. The heterogeneity of diseases
(peritonitis, mediastinitis, multiple trauma, medical cause...) could explain
these results, the same procedure (ie a nursing care) may induce an
highly variable degree of pain depending on the patient conditions.
Reference
1.
: Critical Care 2013, 17:R161.

A327
Comparison between dexmetomidine and midazolam on early
extubation and hemodynamic profile. a randomized double-blind study
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Introduction: Patients under mechanical ventilation in the Intensive Care
Unit (ICU) require sedation in order to facilitate ventilator and endotracheal
tube tolerance. The sedative agent that must be used should not interfere
with early extubation of patients. Midazolam is a benzodiazepine, a
common sedative agent used in the ICU, while dexmetomidine is an alpha 2
adrenergic receptor agonist, that is used over the last years. It has both
sedative and analgesic effects.
Objectives: The scientific objective of the study was to compare
dexmedetomidine and midazolam regarding their extubation profile, as well
as their cardiovascular response.
Methods: The present study included forty (40) mechanically ventilated
patients of both sexes, aged 20-60 years, who were meeting the standard
criteria for weaning. Patients were randomly allocated into 2 groups. Each
group included 20 patients (n = 20). Patients in group D (Dexmetomidine)
received intravenous infusion of dexmedetomidine (0.2-0.7 mcg/kg/h), while
in group M (Midazolam), patients received midazolam (0.04-0.2 mg/kg/h) in
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order to achieve a Ramsay sedation scale of 2-4. Extubation was performed
after standard extubation protocol was completed. Time for extubation and
vital parameters were recorded periodically.
Results: Time to extubation in the dexmedetomidine group was
significantly lower than in the midazolam group. Blood pressure and heart
rate was most of the times significantly lower in the dexmedetomidine
group than in the midazolam group. (p < 0.05).
Conclusions: Dexmedetomidine has obvious clinical benefits compared to
midazolam regarding extubation. This occurs due to its shorter extubation
time, better hemodynamics, easy arousability and lack of respiratory
depression.
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Introduction: Pain is common in intensive care units (ICUs) [1]. Regular
pain assessment can improve patient satisfaction and clinical outcomes. It
is commonly performed by nurses [2], yet physician-led assessment can
improve analgesic management. Using pain documentation as a
surrogate for assessment, a review showed physiological parameters i.e.
cardiovascular assessment, were more frequently documented by doctors
than pain in critically ill patients [3].
Objectives: Review pain documentation in ICU.
Methods: An observational audit of adult ICU patients was conducted by
trainee research networks (London and South East England). Governance
approval was obtained at each hospital. Data collection was performed
over two 24-hour periods (each representing a patient “episode”), with
patients contributing data to either one or both periods. Medical and
nursing notes were reviewed for pain and physiological parameter
assessment and demographic data.
Results: 44 ICU’s participated (including medical, surgical and specialist
units). 1022 patient episodes were reviewed, contributing 2463 separate
patient assessments conducted by 412 doctors. 712 separate patients
were included (mean age 61.8 years, range 19-103 years). Patients were
intubated in 38% of patient episodes (unable to self report).
Nursing Assessments: 29% of patient episodes had no nursing pain
assessment. Pain assessment for both sedated and awake patients,
commonly used a 0-3 scale (52%) or the numerical rating scale (19%).
0.02% of nursing pain assessments used validated assessment tools for
sedated patients i.e. the Behavioural Pain Score or Critical-Care Pain
Observation Tool.
Doctor Assessment: 79% of patient assessments documented by doctors
included a cardiovascular system (CVS) review compared with 21% for
pain. Of those pain assessments made, 89% described pain in terms of
comfort or stability whilst 9% used a pain assessment tool.
Conclusions: This large data set represents practice occurring in ICUs in
South East England and London. Whilst pain poses significant physiological
and psychological consequences for the critically ill, our results suggest a
sizeable proportion lacked any pain assessment. Nursing assessment often
used non-validated tools for patients unable to self-report. Doctors’
documented CVS reviews 3 times more often than pain. Pain, when
reported was mostly narrative. Authors recognise limitations include that a
lack of documentation does not exclude an assessment, but believe it is a
useful surrogate when evaluating patient care from charts. Our data raises
a number of themes including whether doctors prioritise pain and the use
of appropriate pain assessment tools in ICU. Does omission of pain
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documentation represent an assumption that pain management lies
outside the remit of the doctor role, or perhaps reflects a lack of
education?
Acknowledgement: Dr F Rubulotta and Dr C Bantel.
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Introduction: It is known that volatile agents are efficient and safe in
general anaesthesia and may be used in ICU as alternative to intravenous
medications [1]. Neverhteless we lack information about special features
of analgesia and sedation and haemodynamic changes during action of
inhalational anaesthetics in patients after surgery.
Objectives: The objective of this prospective study was to evaluate efficacy
of analgesia and sedation with volatile anaesthetic sevoflurane and its
influence on haemodynamics in mechanically ventilated patients in ICU.
Methods: 37 patients on prolonged mechanical ventilation (20 males,
17 females) after abdominal surgery were followed up in ICU. The
sedation level was evaluated with RASS scale and auditory evoked
potentials (AEP), analgesia - with the analgesia/nociceptive index (ANI),
based on spectral analysis of RR intervals [2], hemodynamic parameters by impedance plethysmography. Sedation was performed by AnaConDa
(anaesthetic conserving device) with sevoflurane. Mean duration of
sedation was 5 hours. Statistical analysis was performed by Wilcoxon
matching pairs test. Data are presented as mean and standard deviation.
Results: The mean rate of sevoflurane infusion was 3.0 ± 0.6 ml/h,
sevoflurane concentration - 0.5 ± 0.2%. We achieved the target sedation level
(from -2 to -3 RASS) in all the patients. Significant fall of AAI index (AEP) was
observed during the period of sedation (from 67.40 (12.5) to 42.4 (9.3) (p <
0.05). ANI rised during the period of sedation from 74.8 (6.8) to 96.0 (2.34),
p < 0.05, and reflected adequate analgesia. MAP decreased during the
therapy but remained in normal ranges. Increase of cardiac index (CI) and fall
of system vascular resistance (SVR) (table) reflected more effective heart work
that may be induced by cardioprotective effect of sevoflurane.
Conclusions: Inhalational anaesthetic sevoflurane provides adequate level
of sedation and analgesia during first 5 hours in patients in ICU after
surgery and has no negative influence on circulation parameters.
References
1. Soro Marina, Gallego Lucía, Silva Vanessa, et al: Cardioprotective effect of
sevoflurane and propofol during anaesthesia and the postoperative
period in coronary bypass graft surgery: a double-blind randomised
study. Eur J Anaesthesiol 2012, 29(12):561-9, Dec 2.
2. Chumachenko ED: Analgesia nociception index: from objective
evaluation of nociception to analgesia improvement. Clinical
Anesthesiology & Intensive Care, N 2014, 2(4):90-102.
A330
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Introduction: The accumulation of benzodiazepines (BZD) or their
metabolites in critically ill patients may prolong wakening times after its
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Table 1(abstract A329) Influence of Sevoflurane on Haemodynamics
Parameters

Baseline

1 hour

2 hour

3 hour

4 hour

MAP, mm Hg

90.4 (12,5)

89.0 (12,0)

85,9 (10.8)*

82.7 (7.5)*

81.6 (8.8)*

5 hour
80.5 (10.9)*

CI, ml/min/m2

1.64 (0.71)

1.85 (0.74)

2.10 (0.68)*

2.20 (0,65)*

2.13 (0,11)*

2.23 (0.30)*

SVR, din·c·cm-5

3116.00 (950.15)

3097.75 (923.07)

3142.25 (940.86)

2920,75 (986.36)

2100,3* (130.42)

2387,6* (584.0)

* - significant comparing with baseline (p < 0,05)

discontinuation increasing their morbidity and leading to the overuse of
complementary testing to assess neurological function. Route urine/serum
determination of BZD are used in some centers to determine BZD
clearance, however the correlation of BZD urine/blood concentration and
its clinical action has not been determined in critically ill patients.
Objectives: We aimed to investigate the correlation between the
presence of BZD in urine and blood (midazolam-MDZ) with the time of
wakening after discontinuation of prolonged intravenous (iv) infusion of
MDZ in critical care patients. We also aimed to determine the impact of
renal failure (ARF) in the efficacy of those test.
Methods: Prospective, observational study in a 30-bed adult medicalsurgical intensive care unit (ICU) from Oct 2014 to Apr 2015. All patients
admitted with GCS>8 who were sedated with iv MDZ infusion >72 hours
were followed from sedation discontinuation until complete wakening.
Patients with chronic use of BZD previous to ICU admission or treated
with oral BZD after MDZ iv discontinuation were excluded. Daily urine
qualitative (One step rapid test, Healgen®’) and blood quantitative (Advia
Chemistry, Siemens®) BZD determinations were taken until the first
negative urine BZD result. Renal function was determined using RIFLE
scale. Time to wake up was defined as the number of hours from BZD
discontinuation to the ability to obey simple commands.
Results: A total of 32 patients were included, 8 of whom were excluded
due to chronic use of BZD (2[25%]) or treatment with oral BZD after MDZ
iv discontinuation (6[75%]). The remaining 24 patients (male 70%, 63.3(SD
12) years old, APACHE II 23(SD 8), SAPS 3 40(SD 22) were sedated with
2382.32mg (SD 3402.20) of MDZ during 7(SD 6) days.A strong correlation
between MDZ serum levels and urine BZD positivity (p < 0.0001,R² 0.89)
was found. We also found an statistically significant correlation between
the number of days of positive BZD urinary determinations and the time
to wake up (p = 0.002), but with a low clinical relevance (R² 0.392).
Discrimination power (ROC) of MDZ serum levels to predict the wakening
showed an AUC of 0.71 (0.61-0.80, p = 0.001).Patients with ARF (14 [58%])
had more days of positive BZD urinary determinations compared with the
group without ARF (10[41%])(10.5[SD 7.8]vs.4.6[SD 4.9],p = 0.032), despite
receiving lower total doses of MDZ (2245.72mg [SD 2589.88] vs.
2573.57mg [SD 4452.21],p = 0.838) respectively.
Conclusions: Qualitative BZD urine determination is not a useful tool to
predict wake up times in critically ill patients receiving prolonged MDZ
infusions. The determination of serum levels of midazolam can readily
predict the wakening time in more than 70% of ICU patients who had
received long-term MDZ sedation.
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Risk factors for hyperactive delirium among ICU adult patients in
southern Brazil: a prospective cohort study
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C Guterres, M Falavigna, K Lima, C Robinson, R Ribeiro, J Maccari, C Teixeira
Moinhos de Vento Hospital, Porto Alegre, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A331
Introduction: Delirium is associated with worse outcomes among
intensive care unit (ICU) patients. Data about risk factors for delirium in
Latin American ICUs are scarce.
Objectives: To determine risk factors associated with hyperactive delirium
among ICU adult patients in Southern Brazil.
Methods: A multicenter prospective cohort study was performed with all
consecutive adult patients admitted to mixed medical-surgical ICUs in
Southern Brazil between May 2014 and December 2014. The present
study is part of BaSICS (Brazilian Study of Post Intensive Care Syndrome).

Hyperactive delirium was diagnosed by the confusion assessment method
for the intensive care unit (CAM-ICU). A stepwise logistic regression was
conducted to determine factors associated with incidence of hyperactive
delirium during ICU stay.
Results: During the study period 124 patients were evaluated. The mean
age and APACHE-II score were 64.5 years (SD 16.5) and 14.1 points (SD 5.3),
respectively. The mean ICU length of stay was 8.8 days (SD 9.5). The overall
incidence of hyperactive delirium was 25.8% (32 patients). Upon
multivariate logistic regression analysis, parenteral sedation need during
ICU stay (OR, 9.59; 95%CI, 3.42-26.9) and Charlson comorbidity index (OR,
1.33; 95%CI, 1.08-1.63) were risk factors for hyperactive delirium. On the
other hand, admission in a single-bed ICU room (OR, 0.15; 95%CI, 0.040.50) was a protective factor against hyperactive delirium during ICU stay.
Conclusions: Delirium in the intensive care unit (ICU) is exceedingly
common, and risk factors for delirium among the critically ill are nearly
ubiquitous. Nevertheless, maybe the action on the modifiable risk factors
(eg, sedation management), and changes in architecture of the ICU could
help to prevent the appearance of this syndrome.
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Introduction: Light sedation is preferred for critical ill patients. We often
use dexmedetomidine for light sedation, but sometimes additional sedative
drugs(such as midazolam and propofol) is needed. Benzodiazepine is risk
for delirium, but it is unclear benzodiazepine use combined with
dexmedetomidine is risk for delirium.
Methods: This prospective observational study was conducted in open
ICU, urban hospital(Hiroshima, Japan) between February 2013 and March
2015. Adult patients intubated within 24 hours from ICU admission and
underwent light sedation with dexmedetomidine was eligible. Exclusion
criteria were: age < 18, stroke, cardiopulmonary arrest, neurosurgery,
seizure, traumatic brain injury. We compared alternative sedative dug use
with no additional drug. Primary outcome is delirium incidence.
Results: 268 patients were eligible and 254 patients were analyzed.
Median age (Q1-Q3) was 74 (66-81) years, 162 male(64%), median APACHE
II score was 19 (15-23). 89 patients were administrated additional sedative
drugs (midazolam 14, propofol 80). Delirium was observed more frequently
compared with dexmedetomidine alone, 41 (46%) vs. 51 (31%), p = 0.02.
Additional sedative drugs were associated with prolong ICU stay (5 (3-8)
days vs. 3 (2-4.5) days, p < 0.001) and decreased ventilator free days
(25 (21-26) days vs. 26 (26-27) days, p < 0.001).
Conclusions: Additional sedative drugs to light sedation with
dexmedetomidine might be risk for delirium.
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SEVERITY-OF-DISEASE SCORING
SYSTEMS
A333
Refuse of admission to intensive care: analysis of a score
M Arlandis Tomas*, E Bisbal Andres, R Reig Valero, D Ferrándiz Sellés,
L Mateu Campos, A Ortiz Martinez, C Martinez Valero, J Rodriguez Portillo
Hospital General de Castellon, Castellón de la Plana, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A333
Objectives: To analyze whether the parameters used to refuse admission
to the ICU have been successful in identifying those patients rejected and
its relationship with the final outcome.
Methods: Prospective, descriptive study in a multi-disciplinary ICU,
university referral hospital from June 2013 to May 2014. Demographic
data, severity of illness based on sequential organ failure assessment
(SOFA), degree of independence (Barthel index) and comorbidities
(Charlson Index) were documented. Age was categorized into subgroups,
assigning a score of 1-6 upstream ( < 40; 40-60; 61-70; 71-75; 76-80;> 80
years), SOFA score give a possible score of 0 to 24, Barthel Index of 1-5
points and Charlson Index of 1-3 points. Adding the four variables, the
final score had a rating from 9 to 41 points.
Results: One thousand four hundred fifty-eight (1458) patients were
assessed for admission in ICU, and 397 (mean age 73 and 63,2% males)
were refused. Reasons for refusal were low severity (70.8%), limitation of
therapeutic effort (28,2%) and patient or relatives refusal to UCI
admission (1%). Global mortality in the group where UCI admission was
refused was 19.85%. Hospital mortality in this group was 21.7%, 17.9%
related to the cause of refusal and 3.8% was unrelated.
The score for those patients refused due to low severity was 8.9 ± 3.4
and those refused for limitation of therapeutic effort was 14.4 ± 3.3. The
score was higher in non-survivors (9.6 ± 3.7) than in survivors (14.2 ± 3.6).
The area under the receiver operating characteristic (ROC) curve between
global mortality and score was 0.82 (95% confidence interval (CI): 0.77 to
0.87) where the cutoff between 11 and 12 points was established.
Conclusions: The parameters used to create a new score allow us in
our particular setting identify patients who should not benefit from ICU
care.
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D Kaufman
Bridgeport Hospital, Yale University, Bridgeport, United States
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Introduction: Early warning scores such as National Early Warning Score
(NEWS) have been used to direct care of deteriorating patients on
hospital wards. Certain routine laboratory data including Red Cell Width
Distribution (RDW) and renal function have been shown to be
independent predictors of mortality.
Objectives: The purpose of this study was to assess whether addition of
RDW and RIFFLE classification, would improve the prognostic ability of
the NEWS at the time of rapid response team (RRT) activation.
Methods: This is an observational study of 198 patients on the hospital
wards whose physiological parameters met criteria for RRT activation. Serum
Creatinine, eGFR, RDW and NEWS closest to the time of RRT activation were
collected from the hospital’s electronic medical records. The primary
outcomes were in-hospital death, transfer to higher level of care or
transition to hospice. The predictive value of NEWS with RIFLE classification,
RDW, and all three together were measured and compared using receiver
operating characteristic (ROC) curves.
Results: Out of the 198 RRT activations, 74 patients had at least one positive
outcome. For the combined endpoints of in-hospital death, transition to
higher level of care or hospice, AU-ROC for NEWS was 0.748, which
improved to 0.762 with RDW, and 0.764 with RIFLE classification. AU-ROC for
NEWS improved from 0.748 to 0.771 when combined with both RDW and
RIFLE classification. Based on NEWS alone, there were 128 patients with

Page 161 of 507

moderate and high risk scores, while this number increased to 170 when
RDW and RIFLE were added to the tool.
Conclusions: Addition of RDW and RIFLE classification appears to
significantly improve the prognostic performance of NEWS and better
identify patients who are at moderate to high risk for adverse events.
Further study is needed to assess its implementation in real-time and
whether it improves patient outcomes. RDW, serum Creatinine and eGFR are
routinely checked during a rapid response event and can be useful in
indentifying patients at high risk for poor outcomes.
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Introduction: The Simplified Acute Physiology Score (SAPS) III has been
validated as the Korea SAPSIII model in Korea. However, the Acute
Physiology and Chronic Health Evaluation (APACHE) IV model has not yet
been validated in Korea provincial intensive care units (ICUs).
Objectives: The aim of this study was to compare the ability of the APACHE
IV with Korean SAPS 3 in predicting hospital mortality in a provincial ICU
population.
Methods: The study was designed as a prospective cohort study for
patients admitted to the nine intensive care units in the four
provincial academic medical centers from September 2013 to February
2014. Validation and comparison were conducted to measure
discrimination and calibration with using the area under the receiver
operating characteristic curve (AUC) and the Hosmer-Lemeshow test,
respectively.
Results: Among 733 enrolled patients, 34.4% (252/733) were surgical
patients. The hospital mortality was 23.5%. The median APACHE IV
score was 71(Standard deviation ± 33.8), and the predicted death rate
was 25.6% respectively. The observed hospital mortality was 23.5%. The
discriminative powers of two models were similar. The AUCs were 0.753
(95% confidence intervals (CI) : 0.711-0.794) for APAPCH IV and 0.768
(95% CI : 0.727-0.809) for Korean SAPS III respectively. HosmerLemeshow C and H statics showed good calibration for both models,
(H = 8.69, p = 0.370; C = 128.17, p = 0.824 for APACHE IV, and H =
8.40, p = 0.396; C = 178.98, p < 0.001 for Korean SAPS III respectively).
Conclusions: For Korea regional ICU patients, the APACHE IV and Korea
SAPS III showed good discrimination and good calibration for hospital
mortality. Therefore, the APACHE IV prognostic model might be applied
to predict mortality in Korea regional ICUs.
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Introduction: Upper gastrointestinal bleeding (UGIB) is a frequent cause
of emergency department admission. It can be caused by a wide spectrum
of pathologies, some of which carry clinically significant morbidity and
mortality. To stratify the risk and plan the level of care at admission at
Emergency Department is challenging. Several risk factors for adverse
outcomes are known and different risk scores are developed and applied
to stratify these patients. It is unclear if any of these tools are sufficiently
predictive to guide emergency physicians’ decisions.
Objectives: To evaluate independent clinical and laboratory variables
associated with need for organ support and consequently admission to
the Emergency Room. To study the adequacy of AIMS65 and GlasgowBlatchford Bleeding Score (GBS) in an emergency setting.
Methods: A retrospective cohort study was conducted in all patients with
endoscopically confirmed UGIB admitted in an Emergency Room at
tertiary, university hospital between January 2010 and September 2014.
Need for organ dysfunction support was defined as need for endotracheal
intubation, blood, platelets and coagulation factors transfusion, mechanical
ventilation and vasopressor support. Association of independent predictors
with need for organ dysfunction support was studied through logistic
regression models. Accuracy of risk scores AIMS65 and GBS to predict need
of organ dysfunction support was assessed by the area under the curve
(AUC).
Results: A total of 504 patients presented with UGIB to the Emergency
Room during the study period; of those 201, (159 men; median age 60 ± 3
years) were included in the study. A total of 44 patients died for an overall
mortality rate of 21,9 % and 155 patients (77,1%) needed organ
dysfunction support. On multivariate analysis, ischemic cardiopathy,
chronic kidney disease, raised urea and low hemoglobin were found to be
independent predictors for need of organ dysfunction support in this
population.
Risk scores AIMS65 and GBS were found to be both predictors for need of
organ dysfunction support and AIMS65 had a higher accuracy in detecting
these patients (AUC, 0,734; 95% CI 0,651-0,816) than GBS (AUC, 0,717; 95%
CI 0,628-0,807). The four variables found in our study together showed
more accuracy to predict need of organ dysfunction support (AUC, 0,911;
95% CI 0,873-0,949).
Conclusions: Referring all patients with evidence of UGIB to the
Emergency Room may be unnecessary and can prove to be costly and
overwhelming to the capacity of the ER. AIMS65 and GBS may be a useful
risk stratification tool to determine the level of care in ED, but the accuracy
can be improved with new clinical and laboratory markers.
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Introduction: Sub-Saharan Africa has a significantly growing burden of
critical illness on account of high prevalence of sepsis, HIV, trauma and
obstetric complications. With scarce data on organ dysfunction in low
income countries we analyzed the latter by comparing SOFA scores
between survivors and non-survivors. We replaced the Pa02/Fi02 ratio
with SP02/Fi02 ratio.
Objectives: To compare SOFA scores between ICU survivors and nonsurvivors in Mulago National Referral Hospital general intensive care unit.
Methods: We performed a prospective observational study in Mulago
general ICU on patients above 12years. We excluded postoperative
patients admitted for low risk monitoring or less than 24hours. The worst
SOFA scores were calculated at admission and 48 hours, including the
difference thereof. Patients were then followed up to discharge or death.
Results: 135 patients were consecutively enrolled from February 2014 to
January 2015, 17 were excluded. Interim analysis was done on 118
patients; the median age 34 years, 57.6% male and the overall ICU
mortality 47.5%. Median survival time was 12 days with (95% CI 6.3817.62).
Comparing the mSOFA score means, the non-survivors vs. survivors; the
initial mSOFA (7.7 vs. 5.5; p = 0.007), mean mSOFA (8.1 vs. 4.7; p =
0.00001), and highest mSOFA (9.4 vs. 5.8; p = 0.00001). We found that in
survivors the delta mSOFA decreased by 2.7(1.7), it increased by 1 (3.1)
after 48hours in non-survivors. On admission, only the SOFA-RS and
SOFA-CVS means were significantly different between non-survivors vs.
survivors; (2 vs. 1; p = 0.007) and (1 vs 0; p = 0.001) respectively. We
however found that at 48hours, non-survivors also had a significantly
higher SOFA-Renal and SOFA-CNS mean scores than survivors; (3 vs. 2;
p = 0.0001) and (2 vs. 1; p = 0.0001) respectively.
Conclusions: Non-survivors have significantly higher initial, mean, and
highest SOFA scores and more number of organ dysfunctions after
48hours.
Funding: Self-funded as part of post-graduate thesis.
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Introduction: Evaluation of mortality showed that in many ICU mortality
in critically ill patients may range from 6.4% to 40% despite best care
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provided [1,2]. This variability is considerable and persistent even after
adjustment based on the characteristics of the patient on admission [3-8].
Objectives and Methods: A retrospective observational study that aims
to assess, analyze and characterize mortality in ICU -ABT, in 2014.
Results: In this period, there were 608 admissions. The severity indices
measured reached 48.5 points for SAPS II, and APACHE II 25.6
corresponding to a mortality rate of 43.8% and 56.9%, respectively. There
were in total 170 deaths (27.9%). Of these, the majority were male (104
vs 66; 61% vs 39%) and the average age was 75.4 years and ranged
between 37-97 years. The most prevalent age range was between 70-79
years (36%, n = 61). The average length of stay was 3.89 vs 2.99 days in
patients who died. 54% (n = 92) of the deceased patients remained less
than 24 hours in the ICU. Regarding the type of patient admitted, 82%
presented a medical diagnosis (n = 139), 9.5% (n = 16) surgical-urgent
and 8.5% (n = 15) surgical-elective diagnosis. The most prevalent primary
diagnosis was septic shock which included 55 patients (32.4%) and
cardio-respiratory arrest post-status in 13.5% (n = 23). The severity indices
(APACHE II, and SAPS II) of the deceased patients reached 64 and 33
(75% and 78.6%) respectively.
Conclusions: The data presented are consistent with the literature. Septic
shock, most prevalent entity among the deceased, presented a mortality
of up to 50%, so its strong representation is not surprising. It is to
emphasize the fact that more than 50% of the deceased stayed less than
24 hours in the ICU, reflecting a late referral to the unit. The analysis of
the severity index points to an estimated mortality higher than the
observed, exposing a high quality of care provided.
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Introduction: Prognostic scores are important for clinical and
administrative management of intensive care units (ICU). SOFA score was
designed to describe the sequence of complications during the patient´s
stay in the ICU, not to predict outcomes. However, it has been shown that
high scores on the SOFA score are associated with high mortality. ΔSOFA is
a measure derived from the SOFA score defined as the difference between
the SOFA score at admission and the achieved in a determined point of
time.
Objectives: To evaluate the relationship between ΔSOFA and mortality in
patients admitted to the ICU.
Methods: Adult patients of both sexes with stay in the ICU >48 hours
were analyzed. Demographic and clinical variables were recorded. The
SOFA score was computed on admission and every 48 hours during the
stay in the ICU. ΔSOFA was calculated and evaluated as a predictor of
mortality through its discriminative capacity and calibration. Logistic
regression analysis was performed to identify independent risk factors of
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death. A p value < 0.05 was considered statistically significant. SPSS 20.0
was used for data analysis.
Results: Eighty patients, mean age 46 years, 53.8% men were included.
The mean length of stay in ICU was 5.11 days and the mortality of 16.3%.
The mean SOFA score at admission, maximum and ΔSOFA were 6.01, 6.27
and 0.26, respectively. ΔSOFA showed good discriminative capacity and
calibration for predicting mortality (area under the ROC curve 0.914, 95%CI
0.881-1.0, p < 0.05; Hosmer-Lemeshow Chi2 0.371, p = 0.96) and is a risk
factor for death.
Conclusions: ΔSOFA is useful in predicting mortality in patients admitted
to the ICU.
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Introduction: White blood cell count is a parameter that is included in
many scoring systems. Previous studies based on acute coronary
syndrome are demonstrated that the ratio of neutrophils to lymphocytes is
related to mortality. The relationship between lymphocytes count and
mortality is unknown in critically ill patients.
Objectives: To assess the relationship between ICU mortality and
disturbance in the lymphocytes count.
Methods: Multicenter case-control study nested in a cohort. Patients
hospitalized to a period of four months in the ICU of the two hospital
(University Clinical -Malaga- and Infanta Margarita- Cabra, Córdoba-) are
included. We have studied all deaths and a random sample (1 of 5) of
the survivors.
Results: 226 patients (178 Malaga, 48 Cabra). 89 cases (deaths). And 138
controls that are the random sample of survivors. Mean age was 63.39 ±
14.04 years. The severity assessed by SAPS-3 in 48.84 ± 15.39 points.
The deaths present at admission leukocytes count 13614 ± 6137 vs.
10212 ± 4759 of the controls (p < 0.001). The deaths also present on
admission greater neutrophils count 10813 ± 6258 vs 7823 ± 4396 (p <
0.001) and lower lymphocytes count 1194 ± 826 vs 1471 ± 1355 (p <
0.001). The ratio of neutrophils and lymphocytes increased in deaths
(15.55 ± 24.14 vs 8.38 ± 7.54, p < 0.001).
We collect the lowest lymphocytes count throughout all ICU stay and the
deaths have lower lymphocyte count that survivors (768 ± 494 vs 1120 ±
893, p < 0.001). Multivariate analysis showed that variable most related
with mortality is the lowest lymphocytes count. The 47.2% of deaths
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patients had lymphocytes count less that 600 in the analytical with lower
lymphocyte count, compared to 23.4% of the survivors (p < 0.001), OR:
2.93 (1.65-5.21).
Conclusions: The mortality of ICU patients is associated with
leukocytosis, neutrophilia, lymphopenia and high ratio of neutrophils and
lymphocytes. The deaths usually have very low lymphocytes count.
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Introduction: Identifying patients who may deteriorate on the ward and
need admission to an intensive care unit (ICU) is imprecise. Numerous
variables, alone or in combination, have been used to identify patients who
may benefit from ICU admission. A predictive test should be accurate,
reliable, easy to measure and cheap. [1].
15 years ago an observational study from our unit showed that both base
excess (BE) and lactate, or combination of both, can be used to predict
outcome in patients admitted to ITU [2]. We replicated this study to find
out if BE and lactate are still useful prognostic indicators for patients
admitted to ITU.
Methods: As in the 2001 study we examined the records of 148 unselected,
consecutive general medical and surgical admissions to St George’s Hospital
General ITU in September 2013. We recorded blood BE and lactate levels at
admission and at 24 hours and calculated corresponding Sequential Organ
Failure Assessment (SOFA) scores. The data was taken from the patients’ ITU
charts and our computer laboratory result system EPR. We compared this
data to that presented in 2001. The chi square test was used to determine
the statistical difference between groups.

Figure 1(abstract A341) Overview of lactate and base excess.
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Results: 44 patients were admitted with acute medical problems, 68 after
elective surgery and 36 after emergency surgery (compared with 70, 53
and 25 respectively in reported in 2001). As in 2001 we divided the
patients into three groups: those with admission serum lactate ≥ 1.5 or <
1.5 mmol/l, those with serum BE > -4.0 or ≤ -4.0 mmol/l and those with
admission BE ≤ -4.0 mmol/l and a lactate ≥1.5mmol/l. Calculated
admission SOFA scores were not significantly different between and of
the 2001 and 2014 groups.
Patients with a deranged admission lactate had a mortality of 10%, versus
4.4% in the normal lactate group. If the lactate failed to clear at 24 hours,
mortality was 32% versus 2% if it had cleared. Similarly, patients admitted
with a BE ≤ -4.0 mmol/l had a mortality of 15% compared to 4% in patients
with a BE >-4mmol/l. If BE was still ≤ -2.5 mmol/l at 24 hours, mortality was
25% versus 0% if the base deficit had improved. A combination of deranged
lactate and BE ≤ -4.0 mmol/l showed a mortality of 17% and 33% if it had
failed to clear at 24 hours. (Table 1).
Conclusions: Base excess and lactate are still indicators of severity of
disease and can be used to monitor treatment and response.
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Objective: To study the characteristics and mortality in intoxicated patients
admitted to the ICU, and prediction of mortality for usual prognostic
indexes.
Methods: A multicenter study conducted from 2008 to 2013 in three
Spanish hospitals. We collected clinical and demographics data. The
differences between observed-to-predicted mortality were analyzed whith
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the Hosmer-Lemeshow test. Discrimination was evaluated by área under
the ROC curve. P < 0.005 was statistically significant.
Results: We studied 119 patients. Mean age: 44.42 ± 13.85 years. Drug
intoxication in 77.3% of patients, alcohol in 16.8% and caustic 9.2%.
78.3% was a suicide attempt. The mean Glasgow Coma Scale in 72.5%
were < 8 points. 69.7% required mechanical ventilation. The mortality of
patients hospitalized for caustic ingestion was 54.5% and 1.9% in the rest
(p < 0.001).
The multivariate analysis showed that with SAPS-3 equal gravity (OR: 1.19
(1.02-1.39)) the mortality of patients who ingested caustics was higher
(OR: 560.34 (11.64-26.973.83)) than the rest.
The mortality predicted by SAPS-3 (general equation) was 26.98% and the
observed 6.7%, Hosmer-Lemeshow (H = 36.47) (p < 0.001). With the
APACHE-II and APACHE-III scores no statistically significant differences
were observed, being the predicted mortality for APACHE-II of 7.57%
(Hosmer-Lemeshow Test: H = 6.96, no difference is) and for APACHE-III of
8.15% (Hosmer-Lemeshow Test: C = 3.51, not discrepancies).
Conclusions: APACHE-II and APACHE-III scores may adequately predict
the probability of death in intoxicated patients, in contradistinction to the
SAPS-3 score that overestimates the mortality. The ICU admission by
intoxication is rare. A high percentage of patients have decreased level of
consciousness and required mechanical ventilation. The mortality o f
patients hospitalized for caustic ingestion is higher to the rest.
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Objectives: Evaluate and compare the predictive ability of APACHE II,
SAPS II and SOFA in mortality of elderly patients admitted for medical
causes in the ICU of the Hospital Universitario de Guadalajara.
Methods: Retrospective cohort study. In this study we included patients
with at least 80 years admitted to ICU for medical cause, from January2003 to May 2011. Patients with Ischemic heart disease and arrhythmias
were excluded. Logistic regressions analysis was used to calculate the
sensitivity, specificity and accuracy as well as the OR probability of
mortality. The ability to predict mortality was performed with ROC curves.
Results: There were analyzed 95 patients, 55/95 (58%) males. Median
age: 81 years (IQR: 80-83 years). Hospital mortality 52/95 (54.7%). Median
APACHE II, SAPS II and SOFA: 23 (IQR 18-29), 7 (IQR: 4-10), 49 (IQR: 40-65).

Figure 1(abstract A343) ROC curve. AUC.
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The sensitivity, specificity and accuracy were respectively 75%, 63% and
69% for APACHE II; 73.1%, 62.8% and 68.4% for SOFA; 73.1%, 76.7% and
74.7% for SAPS II. For every one-point increase in score of APACHE II,
SOFA and SAPS II, the possibility of dead increased by 16%, 32% and
13% respectively (p < 0.0001 in all three regressions); coefficient of
determination Nagelkerke 0.26, 0.24 and 0.51 respectively. The area under
the curve (AUC) of these models was: 0.76 for APACHE II, 0.75 for SOFA
and 0.86 for SAPS; the differences between them were statistically
significant (p = 0.018).
Conclusions: In our series, the SAPS II is the model that best predicts
mortality in patients with at least 80 years admitted to ICU for medical
reasons.
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Introduction: At the present time, the clinicians utilize many score
systems for assess the patient’s state severity. The sensitivity and specificity
of all the systems are vary depending on the score systems and the
different groups of patients. Registration of the direct-current potential
(DCP) in a forehead-palm lead allow the clinicians to identify three
different functional state of the human body.
Objectives: To estimate the prognostic significance of the APACHE II,
APACHE III, SAPS II, SAPS 3 and SOFA scoring systems in puerperas with
different DC potential levels.
Methods: Retrospective study 367 puerperas with severe sepsis was
performed. The median age was 26.0 (22,0-34,0) years.
All the patients were assessed using the APACHE II, APACHE III and SAPS II,
SAPS 3 and SOFA scoring systems. Score systems were compared using a
Hosmer-Lemeshow test and AUROC (Area Under Receiver Operator Curve).
Three different functional states: compensated, subcompensated and
decompensated were specified depending on the DCP level. Then,
calculation of severity using the score systems were modified depending
on the functional state. The score systems were compared using the
Hosmer-Lemeshow test and AUROC (Area Under Receiver Operator Curve)
again.
Results: The area under the ROC curve was 0.79 for APACHE II, 0.85 for
APACHE III, 0.81 for SAPS II, 0.83 for SAPS 3 and 0.84 for SOFA. The
Hosmer-Lemeshow goodness-of-fit test H statistic revealed poor
performance for APACHE II and SAPS II systems. The sensitivity and
specificity of APACHE II, APACHE III, SAPS II, SAPS 3 and SOFA scoring
systems increases, when the functional state of the patient was taken into
consideration. The area under the ROC curve was 0.83 for APACHE II, 0.89
for APACHE III, 0.84 for SAPS II, 0.88 for SAPS 3 and 0.91 for SOFA. But the
Hosmer-Lemeshow goodness-of-fit test H statistic also revealed poor
performance for APACHE II scoring system.
Conclusions: The functional state of the body can be determined by the
DCP level. The functional state of the patient significantly influences the
outcome. The functional state of the patient may be used for improvement
of mortality prognosis.
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Introduction: Hospital-acquired pneumonia (HAP) and ventilatorassociated pneumonia (VAP) are important causes of morbidity and
mortality despite improved antimicrobial therapy, supportive care, and
prevention. General risk factors for developing HAP include age older than
70 years, serious comorbidities, malnutrition, impaired consciousness,
prolonged hospitalization and COPD. The availability of valid criteria for
defining severe pneumonia would provide a more reliable basis for
improving patients risk assessment.
Objectives: Is to assess the prognostic value of 7 different scores:
Pneumonia Severity Index (PSI),CURB65, Modified ATS rule, infectious
Diseases Society of America/American Thoracic Society Consensus
Guidelines (IDSA/ATS), SMART COP, Simplified SMART-COP (SMART CO)
and SOAR) in assessing the severity of HAP and outcome of patients.
Methods: This is a prospective Cohort study performed on a sixty patients
admitted to critical care medicine department of Alexandria University
Hospital in Egypt over 12 months. All patients were diagnosed as HAP.
Calculation of the mentioned 7 scores was done once diagnosis of HAP
was confirmed.
Results: The Area Under the Curve was highest in SMART-cop (AUC:=
0.820) followed by the SMART-CO score (AUC: = 0.807) and PSI score
(AUC: = 0.806). All the previous scores SMART-cop score at Cutoff value ≥
2, SMRT-Co Score at Cutoff value ≥ 2, Modified ATS score at Cutoff value ≥
0.5 and PSI (pneumonia severity index) at Cutoff value ≥ 3. have the
highest sensitivity (sensitivity 100% for each) in predicting 28-day
mortality. regarding Specificity, SMART-cop score is the most specific one
(Specificity= 93%) in predicting 28-day mortality followed by Modified ATS
score (Specificity= 90%). regarding the duration of Mechanical Ventilation
it was found that SMART-cop (R = 0.824, p = 0.0001) followed by IDSA/ATS
scores (R= 0.787, p = 0.0001) had the highest correlation in predicting
duration of Mechanical Ventilation in critically ill patient with VAP as a
higher SMART-cop and IDSA/ATS score reflect that the pneumonia was
complicated with septic shock and respiratory failure.
Conclusions: SMART - cop score is the most sensitive score in predicting
28 day mortality in the studied patient followed by SMART - co and PSI
score). SMART-cop score is the most specific one (Specificity= 93%) in
followed by Modified ATS score (Specificity= 90%).
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SEVERE INFECTION FROM THE
TRAVELLERS
A346
Childhood tb in HIV era - in sub saharan Africa
MN Anwar
Richmond Chest Hospital, TB & HIV, Richmond, South Africa
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Introduction: TB is surging much of the Africa because of HIV epidemic,
it is observed that TB rate is much higher then what is reported it in
public health system in developing country. In South Africa out of all TB
case 16% are children.
Objectives: Childhood mortality is increasingly higher in sub-Saharan
Africa. To know the reason of child mortality- is it because of TB or HIV or
both?
Methods: TB & HIV infection in children in retrospective study was in our
mind. WHO endorsed in 2010 new diagnostic tool to confirm TB, like
Gene XPRT, MDR/RIP, PCR based test even in children. Presently it is not
widely available in Sub Saharan Africa because of high cost. South Africa
lucky to have Gene XPRT test kit available even in district hospital. BCG
vaccine and Tuberculin skin test and its results interpretation helps for
diagnosis and prognosis of childhood TB. In children, malnutrition,
measles, and whooping cough increase the risk of progression to active
TB disease.
Results: Present deaths Worldwide, HIV: 6000/day, TB: 5000/day South
Africa,-TB case Incidence: 4th in the world, Childhood TB- 16% of all TB
cases. In 2010, 8.8 million new TB cases globally, 1.1 million deaths
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(excluding HIV).1.1Million new HIV associated TB cases worldwide, Out of
all 82% living in Sub Saharan-Africa. About 50-60% of all HIV patients
when start with ART, had TB in their life time. Co-infection of TB &HIV Globally- 13%, South Africa- are around 25- 60% of amongst children. It is
observed that the patterns of TB symptoms are also changing to that of
conventional one.
Conclusions: Problem persists still on diagnosis of TB as 87% of the TB
patients shows smear negative even with fluorescent microscope. It shows
that smear negative TB patients have high mortality even with proper TB
treatment. It also observed that HIV patients having low CD4 count had low
TB organism in sputum. TB is a multisystem disease. TB is number one cause
of death, in HIV infected patients specially children. TB and HIV are
correlated with each other; if we can decrease the incidence of HIV we can
decrease the incidence of TB both in morbidity and mortality, I will discuss
all these issue and facts in this topic.
Reference
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Introduction: Early recognition and management of sepsis is associated
with improved mortality and reduced critical care admissions [1].
International campaigns have tried to improve sepsis outcomes, most
notably the surviving sepsis campaign which has a group of interventions
i.e. the “3 hour and 6 hour bundles” at its core [2]. By improving adherence
to these, mortality and morbidity associated with sepsis can be improved.
The VitalPAC interface, introduced to our hospital in 2014, is an electronic
system used as a replacement to conventional patient records, which
allows remote viewing of patient data.
Objectives: We aimed to analyse the speed of sepsis diagnosis, and the
rate at which the interventional bundles were being delivered to patients
across the hospital site, in an inpatient setting.
Methods: We evaluated patients meeting the diagnostic criteria for
sepsis across all in-hospital specialities over a month, using the VitalPAC
system to randomly identify patients. Once selected, the time at which
they initially met the criteria was compared to when sepsis was first
diagnosed, and the time taken to complete the interventions in the initial
3-hour bundle was assessed.
Results: Diagnosis and management of 72 patients was evaluated, and a
wide variation in management observed. Only 19% had the 3 hour
bundle completed on time, and 58% had 2 or fewer parts complete at
3 hours after becoming septic. Measurement of serum lactate and
obtaining blood cultures were the worst completed aspects (36% and
42% respectively).
Speed in recognition of the septic patient was also variable - from
diagnosis being made before SIRS criteria had been met, to 56h after. In
16 cases no formal diagnosis of sepsis was made, and this group had the
highest mortality rate - 53% compared to 28% overall.
When number of components of the 3 hour bundle was analysed, it
revealed that those with all 4 interventions complete had the highest
mortality rate - 36%, compared to an overall mortality of 28%. However
they had the lowest rate of critical care admissions - 0% compared to
13% overall.
Conclusions: Both recognition of sepsis and adherence to the 3 hour
bundle of sepsis interventions within the audit population was poor. If
improvements in these aspects are made, the rate of critical care
admissions and mortality could be reduced. We intend to implement
changes including greater awareness, improved use of the VitalPAC
observation software, and a sepsis proforma to guide the early
management. Once implemented, we intend to re-audit to determine if
improvements in outcomes have been made.
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Introduction: In 2013-2014 a severe epidemic of Chikungunya fever
occurred for the first time in the Caribbean and the Americas with over a
million cases in 42 territories. In Guadeloupe and Martinique, the two
main islands of the French West Indies, whose population is 870 000
inhabitants, an estimated 17% of the population was affected. Data on
severe forms and ICU requiring cases are scarce.
Objectives: To describe clinical, laboratory features and outcome of
critically ill patients with Chikungunya.
Methods: Patients admitted to the ICU of the university hospital of each
island, with laboratory confirmed acute Chikungunya virus infection, from
April to September 2014 in Guadeloupe, and from February to September
2014 in Martinique, were included.
Results: The cohort consisted in 65 patients, their median age was 63 years
(52-70), their median Simplified Acute Physiology Score II at admission was
39 (28-54). The large majority of patients had pre-existing diseases, mainly
hypertension, diabetes and chronic heart failure. Twenty-seven (41.5%)
patients presented with exacerbations of previous underlying disease.
Neurological manifestation occurred in 17 (27.4%) patients, including six
(9.2%) with Guillain-Barré syndrome, but only four (6.1%) met criteria for
encephalitis. Pulmonary edema or other aggravation of chronic heart
disease was present in 13 (20%) patients. Only one patient had suspected
myocarditis. Twelve patients (18.7%) had severe sepsis or septic shock,
including seven (10.7%) without any other clinically or microbiologically
documented infection. Thirty-seven patients (56·9%) required mechanical
ventilation. Hospital mortality was 27.7%.
Conclusions: ICU requiring cases of Chikungunya fever concerned mainly
patients with preexisting comorbidities, and whose medical condition
brutally worsened after being affected by CHIKV. Aggravation of previous
chronic heart disease and chronic renal failure are the most common
clinical pictures. Apart from Guillain-Barré syndrome cases, whether severe
manifestations are specifically related to CHIKV remains unclear, especially
concerning central neurologic disorders and sepsis-like manifestation.

A349
Survey of arizona emergency department infectious disease
preparedness for possible ebola patients
L DeLuca1*, A Pickering1, Z Roward1, T Durns1, R Miller1, D Sabb1, J Cienki2
1
University of Arizona, Department of Emergency Medicine, Tucson, United
States; 2Jackson Memorial Health System, Department of Emergency
Medicine, Miami, United States
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A349
Introduction: The Ebola epidemic in Africa has reached 24,500 cases, and
has spread to the US. The Emergency Department (ED) often serves as the
first line of treatment in the US healthcare system. Arizona is the sixth
largest state and consists of a few metropolitan areas and many small rural
communities that rely on small EDs that lack the resources and personnel of
many larger centers.
Objectives: To assess preparedness of EDs in Arizona for a possible Ebola
patient presenting via triage.
Methods: In Fall 2014, we contacted all hospitals in Arizona with an ED
listed by the Arizona Hospital and Healthcare Association, to survey their
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preparedness for a possible Ebola patient. Surveys were conducted
through email and by phone. Each center was contacted a minimum of
three times to maximize response rates.
Results: Ten (10) EDs in Arizona completed surveys (response rate: 24%).
Most were small EDs, with 80% of responses from Level III or lower
trauma centers and 60% with annual ED volumes of < 40,000. 50% of the
hospitals were in rural locations.
60% of the EDs had ≤ 1 isolation beds and 70% had ≤ 1 negative
pressure rooms.
30% of EDs had no decontamination procedures in place and 60% stated
they would use regular cleaning staff in ED rooms. 30% had no procedure
for contaminated waste disposal.
90% of hospitals had created Ebola protocols within October and
November of 2014. Of these, 56% (5/9) had no clear procedures for
exposure of other patients, and only 40% had a protocol for exposed
healthcare staff. All EDs reported Ebola training within several months of
the survey.
Overall, merely 10% felt very prepared to manage a potential Ebola
patient. 60% felt somewhat prepared, 20% felt they needed more time or
resources to fully prepare, and 10% felt unsure whether their ED was
prepared for an Ebola patient.
Most EDs were small, rural centers. Most created Ebola policies in October
and November of 2014 and these were not comprehensive. Many
hospitals requested clarification of national protocols, standardization of
education, and access to Personal Protective Equipment (PPE) for the
management of these patients.
Conclusions: AZ EDs have begun training in Ebola protocols, but these
do not appear to be comprehensive and multiple simultaneous patients
would easily exceed their surge capacity. This is compounded by a lack
of the nationally regulated information, resources, and equipment needed
for ED preparation.
References
1. , “2014 Ebola Outbreak in West Africa - Case Counts.” Centers for Disease
Control and Prevention. Centers for Disease Control and Prevention. Web.
11 Feb. 2015..
2. Cahen C: Toward a New Nursing Identity: Organizing in the Face of
Ebola. The Community Psychologist 2015, 48(1), Retrieved March 14, 2015,
from http://www.scra27.org/publications/tcp/special-feature1/.

A350
Managing severe malaria in an intensive care unit contraindications
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Introduction: Although Portugal was one of the first countries eradicating
malaria in Europe, the burden of the disease remains high, particularly due
to the close relationship with its former african colonies. Due to its adverse
effects and higher mortality rate in patients treated with quinine,
methanalysis by the Cochrane Group published in June 2012, suggests
artesunate as first line therapy in both children and adults with severe
malaria, particularly cerebral malaria.
Objectives: To investigate the clinical impact as well as the efficacy and
adverse effects of quinine based regimes in the treatment of malaria.
Methods: We did a retrospective, observational study reviewing the files
of all admitted patients between 2009 and 2015 in our specialised
Infectious Diseases ICU. We selected all cases with confirmed infections by
P. falciparum, and registered parameters like age, gender, nationality,
country of transmission, severe malaria criteria, indications and
contraindications of intravenous quinine, as well as its adverse effects and
clinical outcome.
Results: A total of 24 patients were included in the study, 18 (75%) males,
all adults with an average age of 41,3 ± 13,3 years. We consider that
15 (62,5%) patients had developed partial immunity as considered in
persons living in an endemic area for more than six months. All cases were
imported from endemic countries in Africa. No patients underwent
prophylaxis for malaria. The mean time between onset of the symptoms
and hospital admission was 4,3 ± 2,2 days. Parasitemia, quantified in all
but 2 patients, was, on average, 18,5% ± 15,2 (from 2 to 60%), wherein
18 (81,8%) patients developed parasitemia greater than 5%. Severe
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malaria, as defined by the WHO, was observed in 22 (91,7%) of the
patients, 15 of whom (68,2%) had 4 or more criteria. The mean Apache II
score at admission was 16,8 ± 7,7 (from 1 to 33) and the SOFA score was
11,4 ± 6,1 (from 4 to 24), either without correlation with the observed
intra-hospitalar mortality rate (8,3%; n = 2). Overall, 20 (83,3%) of the
patients were treated with intravenous quinine, being the loading dose
between 750 and 1750mg. The mean time between the onset of
therapeutic and parasitemia < 1% was 2,3 ± 1,2 days (from 0,25 to 4). The
most common adverse effects of quinine, besides the expectable
cinchonism, was mild hypoglycaemia (50%; n = 12). Three (12,5%) patients
needed aminergic support after initiating quinine. Also 3 patients (12,5%)
developed non-severe arrhythmia.
Conclusions: Although the study is small in size, it confirms the efficacy
and reasonable tolerability of quinine based regimes, as opposite to what
is described with quinidine that is more cardiotoxic. As so, the true role
of artesunate in an experienced and well equipped intensive care unit
remains obscure. Attending to the risk of late haemolytic anaemia, its use
should be subject of further benefit/risk studies especially in cases of
cerebral malaria and for extremely high parasitemia.
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Clinical characteristics and short-term outcomes of HIV patients
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A351
Introduction: Highly active antiretroviral therapy (HAART) for the
treatment of the human immune deficiency virus (HIV) infection has been
associated with improved survival among HIV infected patients world over
even among patients admitted to the intensive care unit (ICU). There are
no data regarding HIV patients admitted to low-income country ICUs. We
sought to identify clinical characteristics and outcomes among HIV
patients in a low-income country tertiary hospital.
Objectives: We sought to identify ICU admission diagnoses and survival,
to compare clinical characteristics and outcomes in patients according to
survival, and to determine the predictors of survival. Our study results were
compared to those of published studies in HIV infected patients admitted
to the ICU in the era of HAART.
Methods: We conducted a retrospective cohort study of all HIV infected
patients admitted to the ICU of a university teaching hospital in Kampala,
Uganda from 2009-2014. Medical records were reviewed. Clinical
variables included CD 4 count, viral load, biochemical and haematological
values. Serum albumin levels, need for vasopressors, mechanical
ventilation, and acute physiological and chronic health evaluation
(APACHE) score were documented. The primary outcome was survival to
hospital discharge. Statistical significance was predetermined in
reference to a p value of < 0.05.
Results: There were 102 patients. Average age of patients was 38.4 and
majority were females. Average length of stay was 4 days and mortality
was 57%. The commonest admission diagnoses were Acute Respiratory
Distress syndrome (ARDS), multi-organ failure, and sepsis. Average APACHE
score was 24. Majority of patients were on HAART and most patients had a
CD 4 count less than 100. Most patients were on septrin prophylaxis;
mechanical ventilation and 36.6% were on vasopressors for septic shock.
At multivariate analysis, APACHE II, mechanical ventilation and ARDS had a
statistically significant association with mortality.
Conclusions: ICU mortality of HIV patients is higher than that seen in
higher income settings. ARDS is a leading reason for admission. ARDS,
high APACHE II and the need for mechanical ventilation are significantly
associated with mortality.
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Introduction: Legionella pneumonia (LP), caused by Legionella pneumophila,
was first recognized in 1976. Symptoms of LP include fatigue, myalgia, fever,
headache, confusion, diarrhea, nausea, cough, hyponatremia and
hypophosphatemia. LP accounts for 2-15% of all hospitalized communityacquired pneumonia (CAP) and carries a mortality rate of 15-25%.
Objectives: The objectives of this study are to.
1) describe hospitalized LP cases in the Niagara Region, Ontario, Canada
in 2013, and.
2) to validate the Winthrop University Hospital (WUH) point score on our
patient cohort.
Methods: We conducted a retrospective cohort study on all hospitalized
LP cases in the Niagara Region, Ontario, Canada in 2013. Local research

Figure 1(abstract A352) Baseline and Presenting Characteristics.
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Figure 2(abstract A352) Clinical Course and Therapies.

ethics approval was obtained. Patient data was extracted from electronic
and paper medical records.
Results: Public Health Ontario has confirmed 17 cases of Legionellosis
from June to December of 2013. 14 cases were hospitalized with LP. 13
cases of LP were confirmed with urinary antigen test. 1 case was
confirmed by polymerase chain reaction of bronchial washing. The
median age was 57 years, 8 patients (57%) were men; 3 (21%) had a
history of ischemic heart disease, 9 (64%) had hypertension, 5 (36%) had
diabetes, 2 (14%) had chronic obstructive pulmonary disease, 4 (29%) had
chronic renal insufficiency, 1 (7%) had malignancy and 3 (21%) were
immunocompromised. 10 (71%) were cigarette smoker and 3 (21%) were
cannabis users. The most common symptoms were fever (71%; mean
temperature, 38.6°C), change of mental status (50%), productive cough
(50%), and unproductive cough (36%). Contrary to the literatures, only a
small proportion of patients reported diarrhea (29%), abdominal pain
(29%), nausea and vomiting (21%), headache (14%), fatigue (29%), and
myalgia (21%). Patients were more likely to present with unilateral
airspace disease (64%) than bilateral airspace disease (36%) on chest xray.
The median sodium, phosphate and creatine kinase were 133 mmol/L,
0.84 mmol/L, and 440 u/L respectively. The severity of illness was high in
this cohort reflected by a median Pneumonia Severity Index of 119. 8
(57%) were considered likely whereas 6 (43%) were considered very likely
to have LP based on the WUH point score. The median presenting WUH
point score was 15. 4 (29%) had delayed antibiotics therapy (> 24 hours).
6 (43%) received fluoroquinolone, and 10 (71%) received macrolide. 9
(64%) required endotracheal intubation with a median length of
ventilation of 10 days. 8 (57%) required vasopressive support and 5 (36%)
required renal replacement therapy. 3 (21%) died. 11 (79%) required
intensive care unit (ICU) admission with a median ICU length of stay
(LOS) of 14 days. The median hospital LOS of all patients was 11 days.
Conclusions: LP is a serious form of CAP that carries a high mortality rate
despite appropriate antibiotic therapy. Symptoms of LP were not always
consistent with the literatures but the WUH point score was helpful.
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2014’s legionnaires’ disease outbreak in portugal - an intensive care,
single-center. 29 patient case series
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Hospital de Vila Franca de Xira, ICU, Vila Franca de Xira, Portugal
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A353
Introduction: Legionnaires’ disease, a form of severe pneumonia caused
by a Gram negative aerobic intracellular bacteria, was first recognised
during an American Legion convention in Philadelphia in July, 1976 [1].
The second largest outbreak of Legionnaires’ disease ever registered,
encompassing 334 microbiologically documented cases was identified
between 7 and 30 of November 2014 in Vila Franca de Xira, Portugal [2]
(more than three times the usual annually reported incidence of the disease
in the whole country). We report our case series of 29 critically ill patients

with Legionella pneumonia admitted to the Hospital Vila Franca de Xira
intensive care unit (ICU), located at the epicentre of the outbreak.
Objectives: To report the epidemiology, clinical features, outcome,
treatment strategies, complications and lessons learned during the
Legionnaires’ disease outbreak in an ICU setting.
Methods: Prospective collection of clinical and epidemiological data of
patients admitted with microbiologically documented Legionella
pneumonia to the ICU. This data collection was started at the first day of
the outbreak, after admission of 5 consecutive patients with the disease.
Results: During the outbreak 334 patients with pneumonia were
admitted through the emergency room and all either had a positive
urinary antigen, culture or serology for Legionella. As much as 29 of the
most severe patients were admitted to Hospital Vila Franca de Xira ICU.
The main cause of admission was respiratory failure (97%), although more
than half also presented renal or even multi-organic failure.
Survivors had a median ICU length of stay of 4.48 days (Interquartile
range (IQR) 3-5) and a median hospital length of stay of 14.2 days (IQR
11-18.5). Overall there were four deaths in the ICU, a case fatality of
13.7%. Mean duration of hospital stay before death was 2.25 days.
Patients were treated with high dose levofloxacin (1.5g/day). Nonresponders also received rifampicin after 72 hours [3]. One patient
experienced seizures and levofloxacin was replaced by azithromycin.
A surprisingly high new incidence of atrial fibrillation (20% of patients),
which was not previously described, was noted.
Conclusions: A Legionella pneumonia outbreak was registered in
November 2014 in Portugal. Several patients needed intensive care
mostly for respiratory failure. A new-onset atrial fibrillation was the most
common complication noted.
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Introduction: A major community outbreak of Legionnaire’ disease
occurred in the great region of Lisbon, from October to December 2014.
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This outbreak resulted in a large number of patients developing severe
pneumonia and demanding treatment in intensive care units (ICU).
Information regarding this specific population of patients with severe
Legionella pneumonia is very scarce in the literature.
Objectives: Clinical, functional, laboratorial, and prognostic characterization
of the population of patients with the most severe forms of Legionella
pneumonia treated in an ICU.
Methods: Prospective registration and statistical analysis of data based
on a protocol specifically designed for the population of 24 patients with
Legionella pneumonia admitted to ICU.
Results: From October to December a community outbreak of
Legionnaire’s disease infected 375 patients. Sequence-based typing of
clinical and environmental isolates confirmed industrial wet cooling
systems as the source of infection. Seventy-six patients were treated at our
hospital, of which twenty-four demanded ICU admission, mainly due to
severe hypoxemic respiratory failure. Median age were 56.9 ± 11.9 (20-77),
with a preponderance of male sex (17 vs. 7). SAPS II score was 41.25 ±
16.61, SOFA at admission was 6.7 ± 3.1 and mean number of failing organs
was 2.8 ± 1.4. Sixteen patients (66.7%) demanded invasive mechanical
ventilation, and 6 patients had to be rescued by extracorporeal membrane
oxygenation (median time of ECMO run of 7.5 ± 2.3). ICU and hospital
length of stay were 14.3 ± 4.7 and 25.6 ± 14.0, respectively, and hospital
mortality was 8,3% (2 patients). Patients were treated with azithromycin
(17) or levofloxacin (7 patients). A moderate correlation was identified
between the mean time to a 50% value reduction of C-reactive protein
and hospital LOS; degree of hypoxemia at admission (Pa02:Fi02 147.2 ±
86.8) moderately predicted the need for ECMO; SAPS II and C-reactive
protein value at admission (45.8 ± 39.9 mg/dl) did not correlate with LOS
(ICU or hospital) nor with the need for ECMO.
Conclusions: The authors characterize a population of patients with
Legionella pneumonia that needed an ICU-based treatment approach. To
the best of their knowledge, this is one of the biggest series of patients
with a diagnosis of Legionella pneumonia that evolved to the most severe
forms of the disease and should contribute to a better understanding of
this entity.
Grant Acknowledgment: No grant disclosures.
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Introduction: Scrub typhus a zoonotic disease, caused by the intracellular
parasite Orienta tsutsugamushi, transmitted by the bite of trombiculid
mite. It is under reported in Odisha, may be due to lack of suspicion and
/ lack of specific diagnostic test.
Objectives: To describe the diverse clinical and laboratory manifestations
of scrub typhus patients admitted into the adult tertiary critical care unit
at Apollo Hospitals, Bhubaneswar.
Methods: All cases of febrile illness diagnosed as scrub typhus over a
period of 9months from June 2014-Feb 2015 were analyzed. Diagnosis
was based on the presence of the eschar and /or positive by IgM
enzyme-linked immunosorbent assay (Sensitivity 93% and specificity
98%).
Results: During the study period 40 cases of scrub typhus were detected
and most of them presented with fever (100%), headache (80%), cough
and dyspnea (65%). Eschar was detected in 12% cases. Mechanical
ventilation (Invasive-18.5%, Non-invasive-81.5%) applied in 65% (n = 26)
cases. All patients were managed with either doxycycline (n = 13; 32.5%)
or doxycycline with azithromycin (n = 27; 67.5%). Among the patients
92.5% (n = 21) survived and 7.5% (n = 3) died.
Conclusions: Scrub typhus has emerged as an important cause of febrile
illness in Odisha. Empirical treatment with doxycycline is justified in
endemic areas.
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Introduction: Dissatisfaction with the intensive care unit may threaten
medical care. Clarifying treatment preferences can be useful in these
settings, where physician direction may influence decision making and
therefore medical treatment. This study aimed to evaluate whether fasttrack discharge from intensive care units affects the satisfaction of family
members [1].
Objectives: Evaluate the satisfaction of the family members and to assess
its determinants in Qatari intensive care related to fast- track discharge [2]
from the ICU.
Methods: We used a single-center non-randomized trial, with all eligible
family.
members involved. To evaluate family satisfaction, we used the Society of
Critical Care Family Needs Assessment questionnaire (SCCMFNAQ). We
hypothesized that those discharged within 24 hours of intensive care unit
admission and their families would have higher levels of satisfaction.
Patients were scored using the therapeutic interventions scoring system
(TISS) and additive EuroSCORE.
Results: Two-hundred fifty-five family members were enrolled. The mean
patient age was 53 years, and 92% were male. The median satisfaction
level among family member was 17.9 (range 14-31). Patients were
divided into two groups, one receiving fast-track discharge (115 patients),
and one whose members stayed longer (139 patients). The overall
satisfaction was affected significantly by quality of the delivered care and
dissatisfaction increased by lack of comfort in hospital settings, including
the waiting room. No significant differences were seen between the two
groups for overall satisfaction (p = 0.546) and individual components of
the questionnaire. Higher satisfaction was linked to higher levels of
education among family members (p = 0.045) and information being
relayed by a senior physician p = 0.03 (two-tailed test).
Conclusions: Fast-track discharge from intensive care did not influence
family satisfaction as hypothesized. Satisfaction relied on family members´
level of education and the level of seniority of the physician relaying
information.
Grant Acknowledgment: To all members of cardiothoracic surgery
department and medical research center, Hamad medical corporation,
Qatar.
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Introduction: Small bowel transplantation is a curative procedure for the
treatment of irreversible intestinal failure with the complications of parenteral
nutrition or for extensive intra-abdominal disease requiring evisceration. 26
isolated small bowel transplants were performed in the UK in 2014 [1]. With
advances in surgical techniques and the evolution of immunosuppressants,
notably monoclonal antibody therapy, small bowel transplantation is
increasingly considered feasible in many patients with intestinal failure.
Objectives: To study the outcomes of small bowel transplants in our
hospital and compare 90-day and 1-year mortality rates with the UK
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Figure 1(abstract A356)

Figure 1(abstract A357) Small Bowel Transplant Survival.

Transplant Registry Data and the US Scientific Registry of Transplant
Recipients.
Method: A review of all isolated small bowel transplants undertaken at
the Churchill Hospital between October 2008 and July 2014. The medical
notes and computer databases of the 28 patients were reviewed
retrospectively and data extracted on patient demographics, indications
for transplantation and outcomes. The primary outcomes were 90-day
and 1-year mortality. Other outcomes recorded include length of ICU
stay, length of hospital stay and ICU readmissions rates. A Kaplan Meier
curve was constructed to analyse mortality.
Results: The mean age was 41.5 ± 12.8 years and 57% were male.
Inflammatory bowel disease (32.1%) and malignancy (21.4%) were the
commonest indications for transplantation. Other indications were
myopathies, radiation enteritis and ischaemic bowel. The 90-day mortality
was 89.3% and 1-year mortality was 80.8%, with a mean survival time of
1413 ± 368 days. The mean post-operative length of stay on ICU was
7.2 ± 9.7 days. The mean overall ICU length of stay was 14.4 ± 16.5 days
with a readmission rate of 44.8%. 85% of these patients were re-admitted
more than once, from 10 to 1948 days following initial ICU discharge
post-operatively.
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Conclusions: Our 90-day and 1-year mortality rates compare favourably
with the UK Transplant Registry Outcomes [1], which has 90-day and
1-year mortality rates of 87% and 80% respectively and with the US
Scientific Registry of Transplant Recipients Annual Data Report of 2013
[2]. The critical care input for these patients often extends beyond the
initial post-operative period, as our data demonstrates. The 2012 SRTR
report found that 86% of recipients were rehospitalised within 6 months of
transplant [3]. Sepsis and rejection are common complications, which
when accompanied by difficult vascular access can make the management
of transplant patients challenging and resource intensive.
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Introduction: Pulmonary hypertension (PH) has traditionally been
associated with a poor prognosis. However, recent advances in the
understanding of its pathophysiology have opened new avenues for
treatment [1]. Of note, there are few data on outcome of patients with
pre-existing PH managed in critical care.
Objectives: To assess critical care outcomes in patients with pre-existing
pulmonary hypertension and evaluate potential predictors of survival.
Methods: We conducted a retrospective observational study of patients
with PH admitted to the critical care department (CCD) in a UK national
pulmonary hypertension referral centre between April 2000 and July
2014. Critical care data on demographics, admission details, physiological
and biochemical parameters as well as treatment modalities in the CCD
were collected from our electronic patient record system (Metavision).
These were amalgamated with data on WHO functional state, right heart
catheter examinations and shuttle walk distance from the PH unit clinical
database. Predictors of critical care and hospital survival were assessed
using uni- and multivariate logistic regression analysis. Results are
expressed as mean ± SD and odds ratios (OR) with 95% confidence
intervals (CI).
Results: One hundred and forty seven patients were included in the
study, accounting for 169 individual admission episodes to critical care.
Baseline demographics and PH data are shown in Table 1.

Table 1(abstract A358) Baseline characteristics
Age (years)

50.5 ± 17.2

Sex M/F (%)

34/66

PH diagnosis group: 1 (PAH), 2 (Left heart disease),
3 (Lung disease), 4 (CTEPH), 5 (Miscellaneous). (%)

64/5/6/17/7

WHO functional class: 1/2/3/4 (%)

0/13/61/26

mRAP (mmHg)

11.02 ± 6.88

mPAP (mmHg)

47.26 ± 12.82

PAWP (mmHg)

10.89 ± 4.30

CI (L.min-1.m-2)

2.81 ± 1.12

PVR (dyn.s.cm-5)

697 ± 437

ISWT distance (m)

205 ± 158
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Table 2(abstract ) Admission parameters predicting
hospital survival
Univariate
OR

95% CI

Multivariate
p

Age

0.986 (0.967-1.005) 0.15

HR

1.026 (1.009-1.044) 0.003

MAP

0.980 (0.961-1.000) 0.052

Sp02/Fi02 0.994 (0.990-0.997) 0.001
Lactate

1.655 (1.252-2.188)

Na+

0.920 (0.864-0.979) 0.008

Urea

1.047 (1.008-1.087) 0.019

Platelets

0.996 (0.992-0.999) 0.02

OR

95% CI

p

0.994 (0.989-0.999) 0.01

< 0.001 1.644 (1.244-2.172)

< 0.001

0.891 (0.827-0.959) 0.002

Medical, surgical and obstetric categories accounted for 79%, 14% and
8% of admissions. Hospital survival in these subgroups was 65, 91 and
85%, respectively. Thirty percent of patients received CPAP, 9% bilevel
NIV, 5% invasive ventilation, 23% vasopressors, 19% inotropes and 12%
CVVH. These therapeutic modalities were associated with a hospital
survival of 51, 47, 11, 41, 34 and 57%, respectively. Overall, 76% of
patients survived to discharge from critical care and 70% left hospital
alive. Several parameters at admission to the CCD were identified as
predictors of hospital discharge at univariate and multivariate logistic
regression analysis, most notably Sp02/Fi02 ratio, serum lactate and
serum sodium concentration (see Table 2).
Conclusions: Overall, more than two thirds of patients with pre-existing
PH admitted to critical care survived to hospital discharge. Medical
reasons for admission were associated with a worse outcome compared
with surgical and obstetric indications. Independent predictors of hospital
mortality were low serum sodium, high lactate and low Sp02/Fi02 ratio,
reflecting heart failure, poor cardiac output and poor oxygenation.
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Introduction: Serial lactate measurements provide a valuable tool to riskstratify patients, determine the presence of ongoing tissue hypoperfusion,
and potentially evaluate efficacy of therapeutic interventions. Prior studies
have shown lactate clearance to be a valuable predictor of patient
outcomes, however some have defined adequate change in lactate by a
decrease from baseline by 10% whereas others considered an absolute
reduction to lactate < 4mmol/L. We hypothesize that a serial absolute
lactate < 4mmol/L after initial resuscitation will be as effective a predictor
of future mortality as a change by 10%.
Objectives: To compare the diagnostic characteristics of an absolute serial
lactate < 4 mmol/L after resuscitation with the more traditional definition
(>10% decrease in serum lactate).
Methods: Single-center retrospective study of patients presenting to an
urban tertiary care Emergency Department (ED) with lactate >4mmol/L
and suspected infection. Continuous data was analyzed using a one-way
ANOVA, whereas categorical data was compared using Fisher’s exact test.
Patients were stratified by lactate clearance using the traditional definition
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Table 1(abstract A359) Baseline Characteristics
Lactate decrease
<10% n = 52 (32.3)

Lactate decrease >
10% n = 109 (67.7)

Serial Lactate >
4mmol/L n = 85 (52.8)

Serial Lactate
<4mmol/L n = 76
(47.2)

Overall

Age

67.2 + 18.4

69.3 +15.2

68.4+17.9

69.0+14.4

68.6+16.3

Initial Lactate, mmol/L

5.25 [4.4-7.1]

5.2 [4.4-6.7]

6 [4.9-8.6]

4.7 [4.3-5.3]

5.2[4.4-6.8]

% Decrease in Lactate

0.0 [-13.3-2.26]

37.3 [25.6-52.7]

3.9[-3.7-21.0]

44.4[32.4-58.1]

26.7[2.3-44.4]

Time between lactate
values, minutes

168 +109.7

188+80.2

163+99.5

202+75.9

181+90.9

Volume Crystalloid in 3
hours, ml

2971+1931

2969+1499

3080+1865

2850+1358

2970+1640

Initial Systolic Blood
Pressure

105+31.0

100+23.6

105.9+28.7

97.8+22.7

102.0+26.2

Vasopressors Use
within 3 hours

22 (42.3)

32 (29.4)

35 (41.2)

19 (25.0)

54 (33.5)

2.1 [1.1-4.6]

2.2 [1.3-5.9]

2.7 [1.2-5.9]

1.9[1.1-5.4]

2.2[1.1-5.7]

20 (38.5)

23 (21.1)

32 (37.6)

11 (14.5)

43 (26.7)

ICU LOS, days
In-Hospital Mortality

Table 2(abstract A359) Comparison based on Lactate Clearance
Lactate decrease
<10%

Lactate decrease >
10%

N

52

109

-

85

76

-

Initial Lactate, mmol/L

6.1

5.9

0.43

6.8

4.9

< 0.0001

Volume Crystalloid in 3
hours, ml

2971.7

2969.4

0.99

2850.5

3080.6

0.39

Vasopressors within 3 hours

22 (42.3)

32 (29.4)

0.11

35 (41.2)

19 (25.0)

0.04

In-hospital Mortality

20 (38.5)

23 (21.1)

0.02

32 (37.7)

11 (14.5)

0.001

(>10% decrease in serum lactate) as well as a novel definition (second
lactate < 4mmol/L) and compared.
Results: Median initial lactate was 5.2mmol/L [IQR 4.4-6.8]. The average
decrease in serum lactate was 26.7% [2.3-44.4]. In-hospital mortality was
26.7%. 109/161 (67.7%) patients had >10% decrease in serum lactate,
whereas 76/161 (47.2%) cleared lactate to < 4mmol/L. The average amount
of crystalloid fluid resuscitation received was 2,970 ml, and the average time
between lactate values was 181 minutes. Among patients who cleared
lactate by at least 10%, mortality was 21.1% while those who did not clear
their lactate by 10% had 38.5% mortality (p = 0.02). The negative predictive
value for in-hospital mortality among those who clear their lactate by 10%
was 78.9% [95% CI 69.8-85.9], sensitivity was 46.5% [95% CI: 31.5-62.2] and
specificity was 72.9% [95% CI: 63.8-80.5]. Among patients who cleared their
lactate to < 4mmol/L, mortality was 14.5%, while those who did not clear
their lactate to < 4mmol/L had a mortality of 37.6% (p = 0.001). The
negative predictive value for in-hospital mortality among those who clear
lactate to < 4mmol/L was 85.5% [95% CI 75.2-92.2], sensitivity was 74.4%
[58.5-86.0] and specificity was 55.1% [45.7-64.2].
Conclusions: A serial lactate < 4mmol/L as compared to >10% change
has improved negative predictive value for in-hospital mortality and may
provide more utility for risk stratification, assessment of response to
therapy, and potentially clinical decision-making.
Grant Acknowledgment: Dr. Donnino, the Primary Investigator, is
supported by NHLBI 1K02HL107447-01A1 and Dr. Cocchi is supported by
AHA 15SDG22420010.
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P-value

Serial Lactate >
4mmol/L

Serial Lactate
<4mmol/L

P-value

Introduction: Evidence suggests night-time discharges from the intensive
care unit (ICU) are associated with poorer outcomes, and patients are at
increased risk of clinical deterioration [1,2]. Out-of-hours (OOH) discharges
are used as a quality indicator for this reason. The Faculty for Intensive
Care Medicine (FICM) and the Scottish Intensive Care Society (SICS)
currently use different time periods to categorise a discharge as OOH [3,4].
Objectives: To assess if a difference exists in hospital outcome for patients
discharged OOH from the ICU, using both SICS and FICM criteria,
compared with daytime discharge.
Methods: A WardWatcherTMsearch for unit discharges after 01/01/2014
(survivors) was performed. Two separate datasets based on FICM and
SICS criteria were gathered. Data was excluded where there was missing
APACHE-II, or hospital outcome data.
Results: There were a total of 59 OOH discharges (SICS) vs. 27 (FICM).
There was no significant difference between the mean age (58.6 vs. 56.7),
APACHE score (20.2 vs. 20.1), or APACHE mortality prediction (37.1% vs.
38.3%) in SICS vs. FICM data sets. Tables one and two show a comparison
of observed patients ‘lived’ vs. ‘died’ from both datasets, separated into
daytime and OOH discharges.
The actual mortality rate for the FICM dataset was 11.4% (daytime) vs.
14.8% (OOH), compared with the SICS dataset 11.2% (daytime) vs. 13.6%
(OOH). The datasets were analysed utilising a 2x2 contingency table and
Fisher exact probability test with two tailed p-value as shown in tables one
and two. The p-values were 0.75 (FICM) vs. 0.81 (SICS) showing there was
no significant difference. There was a discrepancy of 2 patients between
the FICM and SICS groups which is likely due to the search criteria
employed.
Conclusions: Our study showed that when looking at patients who have
survived intensive care, the time of discharge does not significantly affect
hospital survival regardless of whether we use the FICM or SICS criteria.
One of the current quality indicators employed is an OOH discharge rate
as it is supposed to correlate with mortality, however this does not
appear to be the case. The SICS may soon be adopting the discharge
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Table 1(abstract A360) FICM dataset - observed patients
lived vs. Died
FICM Dataset

In-hours (0700-2159)

OOH (2200-0659)

Lived

164

23

Died

21

4

Fisher exact probability test with two tailed p-value = 0.75

Table 2(abstract A360) SICS dataset - observed patients
lived vs. Died
SICS Dataset
Lived
Died

In-hours (0800-2000)

OOH (2001-0759)

134

51

17

8

Fisher exact probability test with two tailed p-value = 0.81

criteria used by FICM, which in our study would decrease the number of
patients classified as OOH discharges, but not produce a significant
change in overall mortality.
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Introduction: Functional impairment has a direct impact on quality of life
of ICU-survivors, because it limits autonomy and physical and mental
abilities. So, these patients are more susceptible to chronic illness,
increased long-term mortality.
Objectives: This study sought to evaluate factors associated with decline
of physical functional status in adult ICU survivors.
Methods: A multicenter prospective cohort study was conducted with all
consecutive adult patients admitted to mixed medical-surgical ICUs in
Southern Brazil between May 2014 and December 2014. The decline of
functional status in the period ranging from 3 months before ICU
admission to 3 months after ICU discharge was evaluated through
variations in Barthel index score. A stepwise multiple linear regression was
performed to identify factors associated with decline of Barthel index score
among ICU survivors.
Results: In total, 99 patients (54% men) were evaluated during the study
period. The mean age and APACHE-II score were 63.9 years (SD 16.6) and
13.3 points (SD 5.3), respectively. The mean ICU length of stay was
8.9 days (SD 10.0). The mean Barthel index score of the study population
3 months before ICU admission was 90.7 points (SD 16.6) while the mean
Barthel index score 3 months after ICU discharge was 79.1 (SD 29.5). The
Barthel index worsened in 49.5%, improved in 10.1% and did not change
in 40.4% of patients. Of the 27 patients who were active workers, only
13 (48.1%) returned to work. According to multiple linear regression
analysis, age (b=-0.30, p = 0.02) and need of mechanical ventilation
during ICU stay (b=-13.40, p = 0.02) were independently associated with
decline of physical functional status.
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Conclusions: Physical functional status 3-months after ICU-discharge may
be significantly poorer in elderly and mechanical ventilation dependent
patients.
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Introduction: Vitamin D is a fat soluble vitamin that play a major role in
the regulation of bone metabolism, and has effects on immun, cardiac and
vascular systems [1]. Vitamin D deficiency is common in the general
population as well as the critically ill patients and was reported to be
associated with increased mortality and morbidity [2,3].
Objectives: To evaluate relationship between vitamin D supplementation
at the ICU admission and mortality.
Methods: Upon the approval of local ethical committee, a total of 491
patients admitted to ICU of two centers between January 2014 and
January 2015 were evaluated retrospectively. The patients who were
under 18 years old, elective surgery and whose serum vitamin D levels
and outcomes were unknown were excluded from the study. A total of 213
patients were included in the study and divided into 2 groups in accordance
with their vitamin D serum level as low Vit-D group (< 25ng/dL) and normal
Vit-D group (≥25ng/dL). Patients with low serum vitamin D level received
vitamin D orally or via nasogastric tube once at a dose of 600000 iu. The
patient’s age, gender, APACHE II scores, number of failed organ systems,
serum vitamin D levels, length of ICU stay and mortality were recorded.
Groups were compared by using Mann Whitney U test due to non-normal
distribution pattern.
Results: Low Vit-D group was made up of 166 (78%) patients and normal
Vit-D group was made up of 47 (22%) patients. Groups were similar in
terms of age (61 vs 63), gender (male, 65% vs 68%), APACHE II score (21 vs
20), number failed organ systems (1 vs 1), length of ICU stay (12 vs 10) and
the ICU mortality (22.9% vs 17%) (p > 0.05 for each).
Conclusions: Vitamin D deficiency was found to be frequent at the ICU
admission in our study. Mortality rates were similar in both groups,
therefore vitamin D supplementation may have beneficial effects on
mortality in critically ill patients with low serum vitamin D levels in ICU
admission.
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Introduction: Turnaround Time (TAT) of patients shifted to ICU from
Emergency department is of outmost importance as delay in transfer is
associated with increasing mortality as shown in different studies. The
longer the patient stays in ER the more likely their care could be
compromised.
Objectives: Our aim of the study was to determine whether early transfer
(≤1 hour) from Emergency department (ER) to ICU do make a significant
difference in outcome. This was done in a Level 3 Care ICU of a tertiary
care hospital in Kolkata.
Methodology: All cases transferred in a level 3 Care ICU from ER over a
period of one year were included and TAT documented. Patients were
divided into Control group (Group A with TAT≤1 hour) and other groups
(Group B with TAT>1 hour≤3 hours, Group C with TAT >3 hours≤6 hours,
Group D with TAT>6 hours). Outcome assessment was done using APACHE
IV model on admission to ICU. Predicted Mortality Rate (PMR),
Standardized Mortality Ratio (SMR) was calculated and observed death in
each group was documented. Comparison between Control group and
other groups was done using unpaired Student t test and p value < 0.05
was considered significant to see whether there is significant difference in
outcome based on mortality (SMR).
Results: Group A (TAT≤1 hour) had 463 patients, Predicted Mortality
Mean (15.35) [Median 4.47], Observed deaths 67, SMR was 0.94 (CI .741.19). Group B (TAT> 1hour≤3 hours) had 688 patients, Predicted
Mortality Mean (12.28) [Median 4.68], Observed deaths 81, SMR was 0.96
(CI .77-1.19),]. Group C (TAT>3 hours≤6 hours) had 301 patients, Predicted
Mortality Mean (8.38) [Median 2.24], Observed deaths 23, SMR was 0.91
(CI .59-1.34). Group D (TAT>6 hours) had 284 patients, Predicted Mortality
Mean (5.98) [Median 1.69], Observed deaths 16, SMR was 0.94 (CI .561.50). While analyzing between Control group (Group A) with other
groups (Group B, Group C, Group D) PMR was significantly higher in
Group A versus Group B (p = 0.014), versus Group C (p < .0001) and
versus Group D (p < .0001). SMR was not significantly different
between Control and other groups.
Conclusions: In our set up SMR was not significantly different between
Control and other groups which were attributed to availability of
adequate resources/ Equipment, early involvement of multidisciplinary
team and on-going quality of care. Early transfer from ER to ICU is an
important quality parameter but other aspects of care should also be
looked upon while relating to outcome (mortality).
Reference
1. Chalfin DB, Trzeciak S, Likourezos A, Baumann BM, Dellinger RP, DELAY-ED
study group: Impact of delayed transfer of critically ill patients from the
emergency department to the intensive care unit. Crit Care Med 2007,
35(6):1477-83, Jun.
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Use of post-unit hospital deaths of ICU survivors as a quality indicator
M Argent*, A Clarke
Royal Gwent Hospital, Aneurin Bevan University Health Board, Department of
Anaesthetics and Intensive Care, Newport, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A364
Introduction: ICNARC publish a number of quality indicators for the South
Wales critical care network. One of these is the number of post-ICU
hospital deaths for ICU survivors. In the April 2012-March 2013 report our
unit had the highest number of the patients in South Wales, being above
network and case-mix programme (CMP) average.
Objectives: This triggered us to review the causes of death in patients
after ICU discharge to learn if there were modifiable factors and to ensure
optimal allocation of critical care resources.
Methods: We conducted a retrospective case review for all patients who
died after ICU discharge but within hospital in the year 1 April 2012 to
31 March 2013.
Results: There were 796 critical care admissions in the specified period.
Of these, 60 (7.5%) patients died in-hospital after being discharged from
ICU. Nine (15%) patients were discharged with treatment limitations in
place and suffered further deterioration after ICU.
Another nine (15%) patients were discharged with a new diagnosis of
end-stage non-malignant disease (predominantly liver or renal failure).
End stage malignancy was diagnosed in seven (12%) patients during
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their ICU stay and re-admission was not felt appropriate. A total of ten
(17%) patients suffered unexpected complications after ICU discharge, but
readmission was deemed inappropriate in seven (70%) of these patients.
Seven (12%) patients were coded incorrectly, and had actually been
discharged from hospital alive.Two (3%) patients were re-admitted and
died on the unit and two (3%) were transferred to other hospitals.
Notes were not available for review for 14 (23%) patients.
Conclusions: ICNARC return the rate of post-ICU in-hospital deaths as a
quality marker to identify whether use of critical resources could have
been avoided. Our review reveals a number of factors regarding use of this
quality indicator. Firstly, many (16, 27%) patients who died in hospital after
surviving ICU had end-stage disease diagnosed during their ICU stay.
These figures are consistent with a previous prospective study [2].
Prognostication is a complex area, and whilst using robust scoring systems
may prevent further admissions of this nature, it is likely that this scenario
cannot be entirely removed. This review has been useful to identify the
factors which affect this quality indicator, and identify that our data
capture and processing could be improved. We did not identify any cases
in which critical care admission could have been avoided, given the
information that was available to the clinician at the time of admission.
Acknowledgment: We would like to thank Linda Garland ICNARC Data
Clerk at the Royal Gwent Hospital for her assistance.
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Epidemiological profile of the polytraumatized patient: comparison
between patients from an ICU in Europe and an ICU in South America
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M Morales Pedrosa1, JM Sirvent1
1
University Hospital Dr Josep Trueta, Intensive Care Unit, Girona, Spain;
2
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A365
Objectives: To compare the demographic characteristics, type and
mechanism of trauma, need of interventions and survival of two cohorts
of trauma patients in an Intensive Care Unit (ICU) of a tertiary hospital in
Spain (HUJT) and another ICU of similar characteristics in Colombia
(HPTU).
Methods: Descriptive and comparative study of polytraumatized patients
admitted to two different ICUs. The Spanish unit is an 18 bed general
ICU, and trauma referral centre for the region of Gerona. The Colombian
ICU has 19 beds dedicated mainly to trauma patients. Both hospitals
have the same level of complexity, and resources are similar. The records
of 151 polytraumatized patients between January 1 and June 30 of 2014
were reviewed, of which 32 came from the Spanish ICU and 119 from the
Colombian one. A database where demographic characteristics, severity
scores (ISS, APACHE II), location and etiology of trauma, surgery
requirement and survival were recorded. Statistical analysis was
performed with the t Student test and Pearson Chi -square accordingly.
Results: From the demographic characteristics, Colombian patients were
younger compared to Spain (37.1 ± 16.7 vs. 52.2 ± 20.7 years; p = 0.001).
In both hospitals, the proportion of male patients was higher, but this
difference was higher in Colombia with 82.4% of male patients; p = 0.02.
The main mechanism of injury in both Colombia and Spain were traffic
accidents, however while in Colombia violent injuries occupy the 2nd
place (26.1%) in Spain they are the least common mechanism (3.1%); p =
0.005. Another difference between the two populations is the need for
surgery, which is performed in Colombia in a greater percentage (69.7%
vs. 34.4%); p = 0.0001. We found no significant differences between days
of ICU admission, the ISS and APACHE II; we also found no differences in
mortality.
Conclusions: In comparison, patients admitted to the Colombian ICU are
younger with a higher predominance of males and require surgery more
often. On the other hand, and surprisingly, we found no statistically
significant differences in the days of ICU admission, the ISS or APACHE II
or mortality. It is likely that the differences are related to the mechanism
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of trauma, due to the higher prevalence of injuries due to violence in
Colombia.

A366
Is ICU admission associated with chronic narcotic use? a 4-year follow
up of ICU survivors
PB Yaffe, MB Butler, RS Green, T Witter*
Dalhousie University, Halifax, Canada
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A366
Introduction: Patient comfort is a priority in the Intensive Care Unit (ICU).
Narcotics are used to ensure optimal comfort and to facilitate patient
management, including mechanical ventilation and other interventions.
Previous studies indicate that chronic pain is common for an extended
period after ICU discharge [1]. However, little data is available on the use
of narcotic medications before and after ICU admission. We sought to
describe narcotic use in this population over a multi-year time period.
Objectives: To describe narcotic use before and after ICU admission, and
to identify factors associated with chronic narcotic use up to 4 years after
ICU discharge.
Methods: Retrospective review of adult (≥ 18 years) patients admitted to
an ICU in Halifax, Canada between January 1, 2005 to December 31, 2008.
The dataset was created by merging hospital databases with a provincial
medication database. Data collected included age, gender, length of ICU/
hospital stay, interventions and complications during admission. We
defined “naïve”, “intermittent”, and “chronic” narcotic status by abstinence,
use in < 70%, or >70% of days for a given time period, respectively. We
assessed narcotic use at 3 months prior to ICU admission, at discharge, and
annually for up to 4 years following ICU discharge.
Statistical methods used were Welch’s t-test, Wilcoxon Rank-Sum test,
Fisher’s test, McNemar’s test, and logistic regression.
Results: We included 2595 patients (mean age 46 yrs, 60.4% male). Reason
for ICU admission was surgical in 48.6%, medical in 38.4% and
undetermined in 13%. The population included both elective and
emergent admissions.
In the 3 months prior to ICU admission, 76.9% were narcotic-naïve while
16.9% used narcotics intermittently, and 6.2% chronically. We found an
increase in patients in the naïve category from 87.8% in the early post-ICU
period to 95.6% at 48-month follow-up with a corresponding decreasing
trend in intermittent (8.6% to 2.6%) and chronic (3.6% to 1.8%) narcotic
usage, respectively.
On logistic regression, prolonged hospital length of stay was associated
with chronic narcotic use, although this effect varied with time. Naïve
baseline narcotic use was associated with less chronic narcotic use, and
intermittent baseline use was not associated with chronic use.
Conclusions: In our study, admission to an ICU was not associated with
chronic narcotic use. Further research is required to confirm our findings
in other health care environments.
Grant Acknowledgment: Support from Capital District Health Authority
operating grant.
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Prognosis and outcome of intensive care for very elderly patients
S Becker, J Müller, G de Heer, V Fuhrmann, S Kluge*
Universitätsklinikum Hamburg Eppendorf, Intensivmedizin, Hamburg,
Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A367
Introduction: The proportion of elderly and very elderly patients is rising
in industrial countries. Elderly patients are expected to outnumber
younger age groups in the use of health services in the future. Since the
prognosis of elderly patients is generally considered to be poor, the
indication for ICU admission is kept very strict.
Objectives: The aim of this study was to analyze the characteristics and
outcome of intensive care treatment of very elderly patients (≥90 years),
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as this age group is growing rapidly and is becoming of increasing
importance in intensive care medicine.
Methods: Monocentric, retrospective evaluation of patients aged ≥ 90
years admitted to the intensive care units at the Hamburg UniversityHospital between 01.01.2008 and 30.6.2013.
Results: A total of 372 patients ≥ 90 years were admitted to the intensive
care units (ICUs). The majority (66.7%) of patients were admitted because
of an emergency, and of which, half underwent unscheduled surgery.
39.8% needed support by mechanical ventilation and vasoactive drugs,
1,9% received renal replacement.
ICU and hospital mortality rates were 18.3% and 30.9%, respectively.
Mortality at one year after hospital discharge was 46.3%.
Binary regression analysis revealed high SAPS II scores on admission and
necessity of mechanical ventilation as independent risk factors for ICUmortality.
17.5% of patients had an advance directive.
Conclusions: Nearly 70% of patients aged ≥ 90 years were discharged
alive from hospital following treatment at the ICU, more than half were
still alive one year after discharge. Nowadays, age no longer determinates
admission to intensive care.

A368
Risk predictors of infection and mortality in population of cardiac
surgery patients on ecmo therapy
T Bachleda1*, M Prusák1, M Plimon1, R Ristl2, MJ Hiesmayr1
1
Medical University of Vienna, Clinic of Anaesthesiology, ICM and Pain
Therapy / Cardiac-Thoracic-Vascular Division, Vienna, Austria; 2Medical
University of Vienna, Center for Medical Statistics, Informatics and Intelligent
Systems, Vienna, Austria
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A368
Introduction: The main hazardous events in the population of cardiac
surgery patients on veno-arterial extracorporeal membrane oxygenation
therapy (va-ECMO) are occurrence of infection and death.
Objectives: To identify potential risk factors for either event and to study
if the risk of death is changed after an infection has occurred.
Methods: Retrospective trial involving 149 adult cardiac surgery patients
undergoing va-ECMO therapy between 2008 and 2012. The variables
considered as possible risk factors at baseline were sex, age, BMI,
immune suppression therapy (IST), SAPS II score, circumstances of ECMO
implantation (OR, not OR) and SIRS.
For the effect of baseline variables for time to death and on the risk of
infection simple Cox models were calculated. A multiple regression model
was calculated including all predictors found significant in the simple
models. Hazard ratio (HR) and 95% confidence interval (CI) for infected
and not infected were calculated in a simple Cox regression model with
all patients and model excluding patients without infection before ECMO.
Results: 15 patients were removed from analysis due to incomplete data
sets. We analyzed 134 patients involving 4.977 ICU days (mean 36,9) and
880 ECMO-days (mean 6,5). Eight patients had an infection before ECMO
implantation.
The estimated HR of infection status for risk of death was close to 1, for
both sets of patients taken into consideration: all patients (HR 0,927; CI
0,568-1,512; p = 0,76), patients without infection before ECMO (HR 1,036;
CI 0,612-1,755; p = 0,895).
In the set of baseline risk factors on risk of death only age was found to
be significant with an estimated HR of 1,039 per year (CI 1,016-1,061; p =
0,001). The estimated HR of infection status remains almost unchanged
when adjusting for age at baseline: infection status (HR 1,082; CI 0,6571,782; p = 0,756), age (HR 1,041; CI 1,018-1,065; p < 0,001).
Effect of IST on risk of death in a multiple Cox model also accounting for
age was similar to the results from the simple model: age (HR 1,035; CI
1,013-1,058; p = 0,001), IST (HR 1,544; CI 0,837-2,846; p = 0,164).
In the set of baseline risk factors on risk of infection was significant absence
of SIRS (HR 0,292; CI 0,132-0,648; p = 0,002), SAPS II score (HR 1,021; CI
1,007-1,036; p = 0,004) and IST (HR 0,414; CI 0,233-0,733; p = 0,003). This
effect on risk of infection in multiple Cox model was similar: absence of SIRS
(HR 0,335; CI 0,15-0,747; p = 0,008), SAPS II score (HR 1,021; CI 1,006-1,035;
p = 0,004) and IST (HR 0,443; CI 0,249-0,789; p = 0,006).
Conclusions: Age at admission seems to be a strong predictor of
mortality in a mixed population of ECMO patients after cardiac surgery.
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Reliable predictors on risk of infection seem to be absence of SIRS, SAPS II
score and immune suppression therapy. Risk of death does not increase
with occurrence of an infection.

A369
Factors associated with hospital anxiety and depression among ICU
survivors: a cross sectional study
R Rosa*, A Ascoli, W Rutzen, L Madeira, M Falavigna, C Robinson,
C Nascimento, P Balzano, P Morandi, V Souto, M Moreira, M Mutlaq, K Lima,
MC Souza, R Ribeiro, J Maccari, C Almeida, RPD Oliveira, C Teixeira
Moinhos de Vento Hospital, Porto Alegre, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A369
Introduction: Intensive care unit (ICU) survivors are at risk of developing
a number of psychological problems. However, there is currently no
agreement on how to determine the individual patient’s risk for
psychological dysfunction after critical illness.
Objectives: This study sought to evaluate factors associated with hospital
anxiety and depression in adult ICU survivors.
Methods: A multicenter cross sectional study was conducted in Southern
Brazil between May 2014 and March 2015. The Hospital Anxiety and
Depression Scale (HADS) were applied in all consecutive ICU survivors
within the first 72 hours after discharge from ICU. A stepwise multiple
linear regression was performed to identify factors associated with
symptoms of anxiety and depression among ICU survivors.
Results: In total, 101 patients (42% men) were evaluated. The mean age
and APACHE-II score were 62.9 years (SD 17.0) and 13.3 points (SD 5.2),
respectively. The mean ICU length of stay was 7.6 days (SD 7.6). The
mean HADS scale score of the study population was 6.4 points (SD 4.2).
According to multiple linear regression analysis, adjusted for gender and
previous diagnosis of mood disorder, renal replacement therapy (RRT)
need during ICU stay (b=+2.28, p = 0.006), admission in multi-bed ICU
room (b=+1.72, p = 0.03), and previous diagnosis of mood disorder (b=
+2.75, p = 0.005) were positively associated with symptoms of anxiety
after ICU discharge. In a second multiple linear regression model,
adjusted for gender and previous diagnosis of mood disorder, RRT during
ICU stay (b=+2.44, p = 0.008), admission in multi-bed ICU room (b=+1.56,
p = 0.02) and previous diagnosis of mood disorder (b=+2.03, p = 0.03)
were positively associated with symptoms of depression after ICU
discharge.
Conclusions: Our study suggests a complex etiology for the
development of psychological disorders after ICU discharge, as both
patient characteristics, severity of disease, and ICU-related variables
represented risk factors for psychological dysfunction after critical illness.
References
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TRAUMA: EXPERIMENTAL AND
CLINICAL DATA
A370
Acute effect of simultaneous discharge of taser X26 on anesthetized
swine model
Y-G Min, E-J Park*, S-C Choi
Ajou University Hospital, Department of Emergency Medicine, Suwon, Korea,
Republic of Korea
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A370
Introduction: The safety of Conducted energy weapons is under debate
[1]. The patient’s condition and the delivered energy are ones of the
affecting factors to the safety [2]. Repeated or long-duration exposure
related to the delivered energy can lead to cardiac arrest, apnea,
hypotension or academia [3].
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Objectives: The purpose of this study is to investigate the effects of the
simultaneous discharge of TASER X26 on anesthetized swine model.
Methods: This study was a laboratory investigation approved by the
animal use committee at our institute. Twelve farm-bred swine weighing
between 20 kg and 25 kg were anesthetized with tiletamine/zolazepam
and xylazine. The animals were exposed to TASER X26 discharge with one
device or two darts (n = 5) in single group and with two devices or four
darts (n = 5) in double group. The sham control group (n = 2) were studied
using the same protocol as that used for animals in study groups except
that they were not exposed to any TASER X26 discharges during the
experiments. Hemodynamic parameters were obtained at pre-discharge, at
10, 30 and 60 minutes post-discharge. Blood parameters were obtained at
pre-discharge and at 60 minutes post-discharge. Repeated-measures
analysis of variance (ANOVA) was performed.
Results: The significant decrement of systolic blood pressure was shown
at 10 minutes after discharge in double group. The decrement of diastolic
blood pressure was shown but was not significant at 10 minutes after
discharge in double group. The changes of systolic and diastolic blood
pressures in double group returned to baseline by 30 minutes after
discharge. In single group, the change in blood pressure was not shown.
Heart rate and stroke volume index were changed but were not
statistically significant in both groups. Serum S100 level, aspartate
aminotransferase, and alanine tansaminase were not changed in both
groups.
Conclusions: Simultaneous discharge with multiple TASER X26 had an
adverse effect on systolic blood pressure in anesthetized swine model.
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Introduction: Despite of primary and secondary survey in patients with
severe trauma, missed injuries can occur, so some authors consider that
the tertiary survey could reduce its incidence.
Objectives: Protocol of tertiary trauma survey was established after
literature review, to detect missed injuries in the initial care and as part
of the Quality program Unit.
Methods: Prospective, descriptive, observational study, in patients with
severe trauma (Injury Severity Score (ISS) > 15), who were admitted to the
Trauma and Emergency ICU of a high complexity hospital from May 2013 to
January 2014. The tertiary survey was performed at 24-48 hours of
admission patient and it was conducted by an experienced staff and a
resident not involved in the initial patient care. We collected demographic
variables, initial Glasgow Coma Score (GCS), Injury Severity Score,
hemodynamic status on admission, length of stay in ICU, days of Mechanical
Ventilation (MV), complications and mortality. Furthermore, we collected
missed injuries and their impact on patients outcomes. Quantitative
variables were expressed as mean ± standard deviation. For qualitative
variables we used percentages. Statistical data were analyzed by SPSS 16.0
considering statistically significant P < 0.05.
Results: 88 patients were studied, 72.7% male, mean age of 40.63 ±
17.71, average ISS was 22.02 ± 11.74, and GCS ≤ 8 21.8%. The median
ICU stay was 2.88 days (IQR, 1.48-8.12), with 3.42 ± 3.39 days connected
to MV. Overall mortality of 4%. 45 missed injuries were found in
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34 patients (38.6% of all patients). There were: extremities and soft tissue
injuries (44.4%), head and neck injuries (24.4%) and back injuries (17.8%).
55.6% of them had no impact on patients outcomes, 22.2% required a
new complementary test and none of them caused the patient´s death.
The presence of a higher ISS, was associated with significantly greater
number of missed injuries (p < 0.05).
22 new radiological findings in 20 patients were diagnosed: 56.5% were
fractures, the majority in costal arches. 72.7% of missed diagnosis had no
impact on the patients evolution, 13.6% required a new specialist
evaluation and none of them caused the death.
Conclusions: These findings match with the published literature about
incidence of missed injuries and demonstrate the importance of
establishing a tertiary trauma survey for early identification and as a
quality indicator. The presence of a higher ISS could be considered a risk
factor for these lesions.
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Introduction: It is known the negative effect of urgent clinical incidents
on the immunological status of patients. Several clinical and demographic
data, including age are related to it.
Objectives: The aim of the study is the evaluation of early immune
response in multitrauma patients on admission in ICU according to
patient’s age.
Methods: Thirty two multitrauma patients issued in ICU included in the
study classified into two groups according to their age, (I) adults ≤65
(N = 14) and (II) elderly >65 (N = 18) years old. Ten milliliters of
peripheral blood collected from each patient on admisssion, divided into
two tubes with/without anticoagulant. Whole blood samples diluted 1:10
with RPMI 1X, incubated with /without 500pg/ml LPS at 37°C for 4H.
Serum and cell culture supernatants (CCSPs) isolated by centrifugation
and stored at -70°C. Tumour necrosis factor alpha (TNF-a) and interleukins
6, 8, 10 (IL-6, IL-, IL-10) measured in serum and CCSPs with ELISA.
Statistical analysis was performed with Graphpad 5.0. Data are presented
as Median +/- IQRs; a P value < 0.05 accepted as significant.
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Figure 2(abstract A372) Serum cytokines levels in groups I and II.
***P < 0.001.

Figure 3(abstract A372) Ex vivo LPS cytokines release in groups I
and II, after baseline removal. *P < 0.0, **P < 0.01.

Results: Serum TNF-a was significantly higher in elderly (P < 0.01), while IL-6,
IL-8 and IL-10 had no significant differences between groups. Opposite, ex
vivo cytokines release was significantly lower in elderly (I)compare to adults
(II), TNF-a (P < 0.05), IL-6 (P < 0.01) and IL-8 (P < 0.01) but not IL-10 (P > 0.05).
Conclusions: The effect of age seems to be critical on the immune
response of severe trauma patients at the early state of the incident.
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Figure 1(abstract A372) Patient’s age in groups (I) adults ≤65 and
(II) elderly >65.

Introduction: Many instruments have been developed to evaluate
hospital mortality, but less attention has been paid to long-term mortality
of traumatic brain injury patients.
Objectives: To analyze the relationship between type of injury used
computerized tomography (CT) by Marshall score on admission and
mortality at four years in traumatic brain injury critical patients admitted
to intensive care.
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Methods: Prospective cohort study of traumatic brain injury patients
admitted in the University Clinical Hospital (Malaga) between 2004 to
2008. Data were collected to calculate different prognostic scores and
cranial CT at admission by Marshall score.
The results were analyzed at discharge, at one and four years. T-test, X2
and multiple logistic regression. P < 0.05 was considered significant.
Results: 531 adult patients. Mean age 40.35 ± 19.75 years. At first year,
171 patients had died (32.2%): 133 in intensive care (25%), 19 in hospital
(hospital mortality 28.6%) and 19 out of the hospital to follow up; 35
missing cases (6.6%). At 4 years, 181 had died (34.1%); 86 cases were lost
to follow up (16.2%).
The patients dead at four years to follow up were older (48.68 ± 21.58 vs
34.45 ± 16.99 years; p < 0.001), more severity by APACHE-II (23.12 ± 6.38
vs 14.88 ± 5.57 points, p < 0.001) and higher admission coma degree
(5.59 ± 3.28 vs 8.62 ± 3.61 points, p < 0.001).
Mortality at 4 years is associated with type of injury used computerized
tomography (CT) by Marshall score on admission. Mortality at diffuse
injury type I was 9.1% vs 68.2% in injury type IV.
By logistic regression the mortality at 4 years was associated with APACHEII (OR: 1.12; CI 1.06-1.18), age (OR: 1.04, CI 1.03-1.06), Injury Severity Score
(OR: 1.02; CI 1-1.04), Glasgow coma scale at admission (OR: 0.84, CI 0.760.93), tracheostomy (OR: 0.21; IC 0,12-0,37) and Marshall classification:
diffuse injury type I (OR: 1), type II (OR: 1.48; CI 0,46-4.77), type III (OR: 2.94;
CI 0.94-9.16) and type IV (OR: 9.97, CI 2.68-37.54); evacuated mass (OR: 4.6;
CI 1.45-42.65), not evacuated mass (OR: 10.07; IC 2,37-42,65).
Conclusions: The type of injury at admission CT in traumatic brain injury
patients admitted to ICU and evaluated by Marshall score is related to
mortality at 4 years. Mortality after the first year is very low.
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Introduction: Trauma is leading cause of death among people under the
age of 40 [1]. Accidental hypothermia, acidosis, and coagulopathy
represent the lethal triad in severely injured patients [2]. There is good
evidence that unintended hypothermia worsens outcomes after major
trauma [3]. We aimed to audit the frequency of hypothermia among
seriously injured patients presenting to a UK major trauma centre.
Objectives: We aimed to examine if trauma patients had a temperature
recorded within an hour of arrival in the emergency department. We
examined if hypothermia on hospital admission was associated with a
difference in mortality, ICU or hospital length of stay, or discharge to
residential care for the first time.
Methods: All patients presenting to the Emergency Department of a
single UK major trauma centre over a six-month period (October 2013 to
April 2014), with major trauma (ISS ≥15) had a review of their case notes.
Results: We identified 261 patients who had suffered major trauma
during the audit period. 109 patients were excluded from analysis: 71
were secondary transfers from other hospitals, 24 had an extremely
delayed presentation (>24 hours from time of injury), five patients had
ISS < 15 on review and notes were unavailable for nine.
Of the remaining 152 patients, no temperature was recorded within the first
hour for 80 patients - the most common reason documented was the
presence of collar and blocks making access use of tympanic thermometers
difficult. All patients had a temperature recorded eventually while in the
emergency department.
Of patients found to be hypothermic on admission, 7/30 (23.3%) died
prior to hospital discharge, whereas 2/42 (4.8%) of normothermic patients
died prior to hospital discharge. This finding was statistically significant
using a 2-tailed Fishers exact test (p = 0.0289).
There was no significant difference in length of hospital or ICU stay, or
discharge to residential care in our sample.
Conclusions: Hypothermia was relatively common among a sample of
patients presenting to a UK major trauma centre with significant trauma.
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It was associated with an increased mortality, re-iterating the importance
of hypothermia as part of the lethal triad following major trauma.
Our audit demonstrated that this important sign was frequently missed as
temperature was not recorded within the first hour of hospital admission.
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Introduction: Many instruments have been developed to evaluate
hospital mortality, but less attention has been paid to the long-term
functional status and quality of life of traumatic brain injury patients.
Objectives: To analyze the quality of life after four years in traumatic
brain injury critical patients admitted to intensive care.
Methods: Prospective cohort study of traumatic brain injury patients
admitted in the University Clinical Hospital (Malaga) between 2004 to 2008.
Results: 531 patients. Mean age 40.35 ± 19.75 years, APACHE-II 17.94 ±
6.97, admission GCS 7.53 ± 3.83 points. Computerized tomography (CT)
on admission by Marshall score was: diffuse injury type I (10.4%), type II
(28.1%), type III (24.5%), type IV (8.3 %), mass evacuated (22.6%), mass
not evacuated (6.2%). Hospital mortality 28.6%. 171 patients died at first
year (32.2%) (Lost 6.6%) and 181 at 4 years (34.1%) (Lost: 16.2%).
The evaluation of the quality of life was performed by PAECC (Project for the
Epidemiological Analysis of Critical Care Patients) QOL (Quality of Life)
questionnaire (0 points: normal quality of life, 29 points: worst score). Mean
score at first year follow-up 9.44 ± 8.73 points (N = 324), indicating high
deterioration in quality of life. Mean score at 4 years follow-up was 6.77 ± 7.70
points (N = 238), indicating moderate deterioration in quality of life (p < 0.001).
There is an association between between quality of life for four years with the
tomographic Marshall score. Quality of life at 4 years in patients with diffuse
injury type I was 4.12 ± 5.27 points, with type II 4.91 ± 5.27, 9.05 ± 8.52 with
type III, with type IV 13.71 ± 9.51, in evacuated mass 7.11 ± 9 (p < 0.001).
Multivariate analysis found association between quality of life for four
years with the tomographic Marshall score, the depth of coma by GCS,
age, hospital stay and functional status by Glasgow Outcome Scale. There
was no statistically significant relationship with sex, spinal cord injury,
APACHE II and Injury Severity Score (ISS).
Conclusions: Traumatic brain injury patients have at four years a high
rate of mortality and poor quality of life. The quality of life for four years
has important relationship with cranial CT on admission.
References
1. Maas AIR, Hukkelhoven CWPM, Marshall LF, et al: Prediction of outcome in
traumatic brain injury with computed tomographic characteristics: a
comparison between the computed tomographic classification and
combinations of computed tomographic predictors. Neurosurgery 2005,
57(6):1173-82, Dec.
2. Fernandez RR, Cruz JJ, Mata GV, PAEEC: Validation of a quality of life
questionnaire for critically ill patients. Intensive Care Med 1996, 22:1034-42.

A376
Blood lactate in a cohort of patients with severe penetrating trauma at
the intensive care unit in a university hospital
M Gonzalez1, J Ruiz1, F Jaimes2*
1
Universidad de Antioquia, Medellin, Colombia; 2Universidad de Antioquia,
Internal Medicine, Medellin, Colombia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A376

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Introduction: The usefulness of the initial serum lactate as a prognostic
marker in different critical conditions has been controversial. While some
consider that an initial high lactate is enough to indicate higher mortality,
others consider that the really important issue is lactate clearance.
Specifically in penetrating trauma, there are no studies on this matter.
Objectives: To estimate the effect of the initial values of lactate in
hospital mortality of patients with severe penetrating trauma.
Methods: In a retrospective cohort from October 2013 to October 2014
we included patients over 14 years old, admitted by the emergency
service with surgical penetrating trauma and attended in the intensive
care unit. At least one measurement of lactate at recruitment was
required, as well as information on the mechanism of trauma, injured
body area, revised trauma score (RTS), APACHE II, length of stay and
mortality. The relationship between lactate levels and mortality was
established by means of a logistic regression model.
Results: Ninety five patients entered the institution with penetrating
trauma and were subjected to surgery. However, 17 were not included in
the study since they were not taken to the ICU or did not have a lactate
test within the first 24 hours. Among 78 patients studied ninety six percent
(n = 75) were men and the mean age was 29.5 years (SD = 11.4). The most
common mechanism of trauma was a bladed weapon in 77% of the cases;
51% were exclusively wound of thorax and a 20.8% had a chest wound
combined with other body area. The mean lactate level was 39.5 mg/dL on
those alive and 97.6 mg/dL on the dead. The mean RTS was 5.2 and 14.1%
of patients had a RTS less than 3. The APACHE II mean was 15.7 with
ranges between 5 and 35. The mean hospital stay was 12.5 days and the
hospital mortality rate was 10% (n = 8). The logistic regression model
identified a linear relationship between the values of lactate and the risk of
death, which remained after adjusting for the values of APACHE II (OR =
1.025; CI 95% = 1.001 - 1.05).
Conclusions: The initial lactic acid level is confirmed as an independent
risk factor for mortality in severe penetrating trauma in patients with
postoperative management at ICU. The additional role of lactate clearance
in the early hours must be defined; and the applicability of these findings
depends on their replication in other institutions.
Grant Acknowledgment: Universidad de Antioquia and Hospital
Universitario San Vicente Fundacion.
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Introduction: Trauma registries are essential to understand the health
care reality and underscore potential areas of improvement in trauma
patient management.
Objectives: To present a real picture of the epidemiology of severe
trauma and its related attention in Spanish intensive care units (ICUs)
through the final results of the pilot phase of the Spanish trauma ICU
registry (RETRAUCI).
Methods: Prospective multicenter registry of patients with trauma
admitted in 13 Spanish ICUs. We evaluated epidemiology, out-of-hospital
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attention, registry of injuries, resources utilization, complications and
outcome.
Results: We evaluated 2242 patients. Mean age 47.1 ± 19.02 years. Male
79%. Blunt trauma 93.9%. Injury Severity Score 22.2 ± 12.1, Revised
Trauma Score 6.7 ± 1.6. Non-intentional in 84.4%, most common causes
for trauma were road traffic accidents followed by pedestrian and highenergy falls. Up to 12.4% were taking antiplatelets or anticoagulants.
Close to 28% had suspected or confirmed toxic influence in trauma. Up
to 31.5% required out-of-hospital artificial airway. Time between trauma
and ICU admission was 4.7 ± 5.3 hours. At ICU admission, 68.5%
remained hemodinamically stable. Twenty-six percent received blood
transfusion within 6 hours of ICU admission. Brain and chest injuries
were predominant. Complications occurred frequently: trauma-induced
coagulopathy in 32.1%, rhabdomyolysis 11.1%, early and late MOF
10.9% and 15.7% respectively, ARDS 23.4%, renal failure 14.7% and
nosocomial infection 32.3%. Intracranial pressure was monitored
invasively in 21%. Of them 65.8% presented intracranial hypertension.
Mechanical ventilation was used in 69.5% of the patients (mean 8.2 ±
9.9 days), of which 24.9% finally required a tracheostomy ICU and
hospital length of stay were 10.1 ± 12.8 and 16.0 ± 20.8 days
respectively. ICU mortality was UCI 12.3% (273 patients). In-hospital
after ICU mortality was 3.7%. Of note, up to 11.6% were transferred to
another ICU.
Conclusions: The pilot phase of the RETRAUCI shows a real and precise
picture of the epidemiology and attention of severe trauma patients
admitted in Spanish ICUs.
Grant Acknowledgment: Fundación Mutua Madrileña.
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Introduction: There have been several manuscripts reporting Asians
having lower risk for developing venous thromboembolism (VTE) in the
medical population. However, incidence of VTE in the Asian trauma
population is not fully known.
Objectives: To investigate the incidence of deep venous thrombosis
(DVT) and massive or submassive pulmonary embolism (PE) in Japanese
trauma population.
Methods: This single center observational study was conducted at
tertiary emergency and critical care center in Japan. From April 2009 to
March 2015, all trauma patients admitted to intensive care unit (ICU)
were enrolled in this study. To investigate the incidence of DVT,
all patients were risk stratified according to VTE risk assessment
checklist on admission and adequate thromboprophylaxis was
performed. Patients were screened for DVT by lower extremity duplex
ultrasonography (US) six-days after admission and the incidence of DVT
was assessed. DVT in popliteal vein or above was defined proximal and
others were defined distal. To investigate the incidence of PE, all of the
computed tomography (CT) reports were searched retrospectively by
keyword “PE” or “VTE” during the study period including autopsy
imaging. Massive and submassive PE was defined by both presence of
thrombi in the main pulmonary artery and right ventricular diameter
greater than that of left ventricle by contrast enhanced CT exam,
suggesting of right ventricular pressure load. Patients who had PE by
contrast enhanced CT either by coincidence or due to clinical symptom
were identified.
Results: During the six-year study period, 2,618 trauma patients were
enrolled. Mean age was 48.7 years and 1,885 patients (72%) were male.
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Blunt injury accounted for 2,339 patients (89%), and mean injury severity
score was 20. Blood products were transfused in 572 patients (22%) and
1,144 (44%) required operation or interventional radiology within
24 hours of arrival. In-hospital mortality was 13%. By using duplex US,
916 patients were screened for DVT. Of those 916 patients, 29 patients
(3%) developed proximal DVT and 202 patients (22%) developed distal
DVT during ICU stay. Among 2,618 trauma patients, 2 patients (0.2%)
developed massive or submassive PE during ICU stay, of which one died
due to PE. There were 10 cases (0.4%) of non-massive or non-submassive
PE identified by contrast enhanced CT as well.
Conclusions: The incidence of proximal and distal DVT in Japanese
trauma population admitted to ICU was 3% and 22% respectively. The
incidence of massive or submassive PE was 0.2%. A larger study is
warranted to reveal an accurate risk of VTE and determine optimal anticoagulation measure in Asian trauma population, considering low
incidence of VTE in this study.
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Introduction: While plasma donation is still necessary as a unique source
of human proteins and to treat coagulation disorders, FFP administration
seems to have high rate of inappropriate indication. After all, FFP
transfusion is not risk free, and is associated with lung injury, infectious
disease and circulatory overload in recipients. On the other hand, elderly
patients may have impaired physical status and increased demand for
FFP transfusion.
Objectives: The aim of our retrospective observation study was to test
the hypothesis that a correlation exists between FFP transfusion and
age, in our both medical and surgical ICU served in community
hospital.
Methods: From January 2006 to June 2014 admitted to our ICU 620
patients, mean age 64.8 years, mean length of ICU stay (LOS) 14.2 days,
mean mechanical ventilation duration per ventilated patient (V. Days)
12.23 days, mean APACHE II score on admission 21.2, predicted mortality
38.9%, actual mortality 31.45%, Standardized Mortality Ratio (SMR) 0.80.
From our database we looked for age and the following values and
indexes according FFP transfusion per year from 2006 to 2014 (mean
values). Total, per patient, per hospitalization days (HD), per patient under
mechanical ventilation (pts V) and per ventilation days (VD) Using linear
correlation method, we looked for linear slope, correlation coefficient (r),
and coefficient of determination (r 2 ), and by linear regression method
using ANOVA test we looked for p value, according age and FFP
transfusion.
Results:
Conclusions: According to our data, there was no statistically significant
correlation detected between age and FFP transfusion indexes. Our data
suggest that even though some older patients may need more FFP than
younger, FFP transfused do not correlate statistically significant with age
in ICU patients.
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ACUTE RESPIRATORY FAILURE:
INFECTION AND COPD
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Introduction: Aerosol antibiotics administration offers the theoretical
advantages of achieving high drug concentrations at the infection site
and low systemic absorption.
Objectives: Comparing the microbiological outcome of inhaled
ceftazidime amikacin versus inhaled colistin as adjunctives to conventional
iv antibiotics in treating gram negative VAP.
Methods: This prospective randomized controlled study was carried out
on 60 mechanically ventilated patients with gram negative VAP.
Inclusion criteria: Adult mechanically ventilated patients diagnosed to
have Gram negative VAP confirmed:· Radiologically (new chest x- ray
infiltrate).
· Microbiologically (positive culture from aspirate of endo- tracheal tube (ETT).
· Clinically (fever, leukocytosis and increased bronchial secretion). CPIS
scoring >6.
Exclusion criteria: · Severe renal impairment,.
The patients included in the study were equally randomized to enter one
of 3 groups; group A, group B or group C.
· Group (A) 20 patients: nebulized ceftazidime (15 mg.kg. 3 h) plus
nebulized amikacin (25 mg·kg·d) in addition to conventional IV antibiotics.
· Group (B) 20 patients: nebulized Colistin (1million IU every 8h) in
addition to.
conventional IV antibiotics.
· Group (C) 20 patients: conventional IV antibiotics.
In all groups A,B and C, treatment was continued for five days followed
by ETT aspirate.
Interpretation of culture results:
Clearance: no growth. Resistance: persistent pathogen. Super infection:
eradication of previous pathogen with developing of another pathogen.
Resistance and super infection: persistent responsible pathogen with
developing of another pathogen.
Results: The clearance of organism was (75% vs. 80% vs. 50%), resistance
was (5% vs. 5% vs. 20%), superinfection was (0% vs. 10% vs. 15%), while
combined resistance and super infection was (20% vs. 5% vs. 15%) in
group A vs. B vs. C respectively.
Comparing group B vs. C: a significantly greater clearance (80% vs. 50%,
p 0.047) while no significant difference regarding resistance (5% vs. 20%,
p 0.151), superinfection (2% vs. 15%, p 0.633), combined resistance and
super infection (5% vs. 15%, p 0.292) in group B vs. C respectively.
Comparing group A vs. C: no significant difference in clearance (75%
vs.50%, p 0.102), resistance (5% vs. 20%, p 0.151), superinfection (0% vs.
15%, p 0.072), combined resistance and super infection (20% vs. 15%,
p 0.667) in group A vs. C respectively.
Comparing group A vs. B: no significant difference in clearance (75%
vs.80%, p 0.705), resistance (5% vs. 5%, p 1.0), superinfection (0% vs. 10%,
p 0.147), combined resistance and super infection (20% vs. 5%, p 0.151)
in group A vs. B respectively.
Conclusions: The addition of Inhaled Colistin showed a significantly
better organism clearance after 5 days compared to inhaled Ceftazidime
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and Amikacin and compared to iv antibiotics without additional inhaled
antibiotics, in treating gram negative VAP.
Grant Acknowledgment: Cairo University.
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Introduction: Mechanical ventilation is the ultimate form of respiratory
support commonly given to the critically ill in the ICU. It is commonly
complicated by Ventilator Associated Events (VAEs) which increase
mortality and length of stay in ICU among ventilated patients. Various
studies have been carried out to determine the incidence and associated
factors but none in Uganda.
Objectives: To determine the incidence and risk factors for ventilator
associated events in Uganda’s general intensive care units.
Methods: No previous study had been carried out in Uganda. This study
was a prospective cohort study with a total of 97 mechanically ventilated
adults enrolled but 83 were analysed for the incidence and risk factors
for VAEs in Uganda’s general ICUs between February 2014 and January
2015. Data was entered with EpiData 3:1 and analysed with STATA
version 12.
Results: We found 58/83 (69.9%) patients developed VAEs. Of these, 32/
83 (39.0%) had VAC, 27/83 (32.5%) had infection related ventilatorassociated conditions (IVACs) and 31/83 (38.3%) had probable VAP.
At multivariate analysis, a high diastolic blood pressure (OR 0.78; 95% CI
0.64-0.95, p = 0.014), high GCS (OR 0.37; 95% CI 0.14-0.98, p = 0.045) and
longer duration of ventilation (OR 0.32; 95% CI 0.13-0.78, p = 0.012)
reduced the odds of development of VAC while SIMV mode of
mechanical ventilation (OR 4.63; 95% CI 1.04-20.63) increased the odds of
development of VAC. Female patients at multivariate analysis (OR 0.31;
95% CI 0.01-0.99, p = 0.047) had a reduced association in development
possible VAP compared to their male counterparts. No significant
association was found at multivariate analysis for risk factors for IVAC and
probable VAP.
Known risk factors including blood transfusion, COPD, age > 60 years,
head trauma, ARDS, antibiotics given < or > 48 hours of admission,
abdominal surgery within 24 hours of admission, transportation out of
ICU, reintubation, supine position, enteral feeding and paralysis were not
associated with VAEs including the VAP prevention bundle which is
proven to be protective with chlorhexdine mouth wash, semirecumbent
positioning, DVT prophylaxis, stress ulcer prophylaxis with PPIs or H2
receptor blockers, daily spontaneous breathing trials, and sedative
interruptions.
The most frequently isolated organisms were Acinetobacter species
(37.5%), K. pneumonia (35.3%), Pseudomonas auroginosa (14.7%), E. coli
(11.7%), S. aureus (5.9%) and Enterobacter species (5.9%) sensitive to
commonly Amikacin, Imipenem and PISA.
Conclusions: VAEs are more common and morbid. VAE prevention
bundles are needed in our setting.
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Introduction: The major cause of ventilator-associated pneumonia (VAP)
is the aspiration of bacteria-laden subglottic secretions past the cuff of
the endotracheal tube (ETT) [1]. When the ETT cuff is inflated to the
correct wall pressure, excess cuff material folds and causes involutions
thereby forming channels, which allow leakage of subglottic secretions to
the lungs [2]. Now, new ETT cuffs have been designed and subglottic
ports added in order to prevent microaspiration. The PneuX tube has

Figure 1(abstract A382) Showing mean number of bacteria leaked
past the cuff per minute. Graph shows zero leakage of bacteria
past the PneuX tube compared with all the other tubes (P < 0.05,
*), except the Sealguard (P = 0.09, +).

previously been shown to prevent leakage by eliminating cuff folds and
other cuffs have shown variable improvements [3].
Objectives: This study aimed to compare the properties of the new
design ETTs against the PneuX and their ability to prevent leakage of a
microbial contaminated solution.
Methods: Seven endotracheal tubes were compared with the PneuX tube
in in vitro studies. Using a sterile technique, the distal ETT was placed
inside a sterile 2 cm ‘static model trachea’ and the cuff inflated according
to manufacturers’ instructions. A continuous cuff pressure monitor was
used if indicated by the manufacturer. Four ml of bacterial suspension
comprising of Pseudomonas aeruginosa, Staphylococcus aureus and
Candida albicans was added above the ETT cuff. The time taken and the
volume of the bacterial fluid to leak past the cuff was measured. This
volume was collected, serially diluted, plated on to agar media and
incubated aerobically 37°C for 24 h. The number of colony forming units
(cfu/ml) were then determined. If an ETT did not leak, the experiment
was terminated at 1 h and a phosphate buffer solution was injected into
the space below the cuff and processed as above to determine
microleaks. The experiment was repeated on 10 separate occasions for
each type of ETT, with a new sterile ETT used each time.
Results: Results were analyzed with a Fisher’s exact test comparing the
PneuX tube to the other ETT with multiple analyses and a Bonferroni
correction. Figure 1 summarizes the results, which revealed a statistically
significant elimination of bacterial leakage with the PneuX ETT compared
to all other ETT (P < 0.05) with exception of the Sealguard (P = 0.09).
Conclusions: To reduce bacterial contamination of the lungs and prevent
VAP, it is necessary for the ETT to prevent aspiration past the cuff. The
PneuX was the only ETT that consistently and completly achieved this
goal in this in vitro study.
Grant Acknowledgment: Funded by the Eastern Academic Health
Science Network.
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Introduction: Tuberculosis (Tb) is currently the most frequent cause of
death due to an infectious disease worldwide. The cases of Tb requiring
intensive care present 1-3% of all patients with TB. Hospital mortality has
been reported to be 60% for patients with respiratory failure due to
pulmonary TB.
Objectives: The present study sought to analyze mortality of patients in a
local university hospital, and a public hospital, to whom mechanical
ventilation (MV) was applied due to respiratory failure caused by
pulmonary tuberculosis (PTB), and the factors that affect the mortality of
patients.
Methods: This study retrospectively investigated patients hospitalized for
application of MV between January 2011 and April 2014, in Kangwon
National University Hospital, and Seoul Medical Center ICUs. Medical
records of the patients were investigated in the following four areas:
clinical characteristics, laboratory results, radiographic findings, and
progress in the ICUs. The control group consisted of patients who were
hospitalized for respiratory failure due to community-acquired pneumonia
(CAP). Analysis of primary outcomes was conducted by comparing the
clinical patterns including mortality in PTB patients to whom MV had
been applied and CAP patients. Analysis of secondary outcomes was
based on 28-day mortality of TB group and the factors that affect 28-day
death.
Results: Mortality was significantly different between the two groups: 39
of 41 patients (95.1%) died in the TB group, and 37 of 59 patients
(62.7%) died in the CAP group (p < 0.001). However, APACHE II did not
show a significant difference between the groups, showing the mean of
20.71 ± 6.694 (p = 0.379), and the incidence of ARDS(48%, p = 0.784) and
ventilator-associated pneumonia (35%, p = 0.782) did not show a
significant difference between the groups. However, the TB group
showed more incidences of multiple organ failure (OR 463.3, 95% CI:
2.265-94759.7, p = 0.024) and lower body mass index (OR 0.456, 95% CI:
0.217-0.960, p = 0.039), and CRP (OR 0.605, 95% CI: 0.397-0.922, p= 0.019)
than the CAP group. The TB group also showed a wider extent of lung
lesion intrusions (OR 14.685, 95% CI: 1.255-171.849, p = 0.032) when
scored on ‘modified CT score’, and higher frequency of TB-destroyed lung
(OR 423.315, 95% CI: 1.3-134857.4, p = 0.040). 28-day mortality in the TB
group was 75.6% (31/41), and the group showed a similar degree of
APACHE II and pulmonary involvement to the death group; multivariate
analysis results did not find significant prognostic factors.
Conclusions: PTB patients who were admitted to ICU with respiratory
failure requiring MV showed identical APACHE II but much higher mortality
compared to the CAP group. They also showed high frequency of TBdestroyed lung and multiple organ failure, as pulmonary involvement was
wider than in the CAP group
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Introduction: AECOPD represent an frequent cause of emergency room
visits and hospital admissions. Prognostic tools are needed to guide
treatment and orientation decisions.
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Objectives: The purpose of the study was to assess whether proADM
level on admission added to the clinical assessment in the ER for
predicting AECOPD outcome.
Methods: This French prospective multicenter observational study was
conducted in 22 hospitals from March 2013 to September 2014. All
patients admitted to the ER with AECOPD as primary diagnosis were
considered for inclusion. A previously published clinical prognostic score
was computed based on the presence of clinical severity signs at entry,
baseline dyspnea grade and age [1]. This score allows classification of
patients in 3 risk categories (high, intermediate and low). Venous blood
sample was obtained for duplicate determination of proADM level. The
primary endpoint was a composite criteria comprising 30-day mortality,
secondary transfer to an intensive care unit and AECOPD recurrence. The
primary analysis was the assessment of the predictive value of proADM
for the primary endpoint using a multivariate logistic regression model
adjusted for the clinical risk category.
Results: Three hundred seventy two patients (69.7 ± 11.5 years) were
consecutively enrolled. Overall, 277 (75%) met the primary composited
end point. More specifically, the primary composite end point was
encountered respectively in 7 (16%), 24 (21%) and 35 (29%) patients in
the low, intermediate and high-risk categories, respectively. The mean
(± sd) admission proADM level was 0.75 ( ± 0.25), 0.98 ( ± 0.61) and 1.2
(± 0.73) nmol/L in the low, intermediate and high-risk categories
respectively (p < 0.0001). ProADM level at admission was an independent
predictor of outcome after adjustment for the clinical risk category, OR
[IC95] 1.7 (1.1 - 2.7), p < 0.05.
Conclusions: These preliminary data show that proADM predicts poor
outcome even after adjustment for the clinical score. This suggests that a
new prognostic rule combining clinical features and proADM level would
be useful.
Grant Acknowledgment: This study was funded by BRAHMS ThermoFischer.
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outcomes in COPD exacerbation cases presenting to the emergency
department. Eur Respir J 2008, 32:953-61.
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Introduction: Increase in resistance of endotracheal tube (RETT) during
mechanical ventilation in ICU should reflect reduction in internal diameter
due to accumulation of secretions.
Objectives: The aim of this study was to measure RETT after extubation
in ICU patients. Our hypothesis was that RETT increased with the length
of use of invasive mechanical ventilation.
Methods: The study was performed over patients intubated for at least 1
day in our ICU. Once the patient was extubated, tube was immediately
stored in a plastic bag at room temperature and kept in a safe place until
bench assessment. This was performed maximal 24 hours after extubation
as follows. The endotracheal tube was attached to a filter (Hygrobac) and
both were set to ASL 5000 active servo lung (IngMar medical). The lung
model was set in passive condition in order to deliver two consecutive
breaths at constant flow from 2 to -2 L/s. The filter was tested first then
the filter and the endotracheal tube were run. The relationship of pressure
(P) to flow was fitted to the following equation P=K1 flow + K2 flow 2 the
where K 1 and K 2 are constants. P pertaining to endotracheal tube was
obtained by subtracting P from filter to P from filter and endotracheal
tube. Dividing P by flow led to RETT=K1+K2 flow. RETT at 1 L/s (cm H2O)
was equal to K 1 + K 2 . The relationships of K1, K2 or RETT to lenght of
intubation was analysed by linear mixed model where tube brand and size
were factors with random effects.
Results: We included 52 patients (34 male) of median (1st-3rd quartiles)
age 68 (61-78) years. The median duration of intubation was 5.5 (2-9) days
(min 1 - max 19 days). Endotracheal tubes were from Mallinckrodt (n = 45),
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Figure 1(abstract A385)

TaperGuard (n = 4) or Rush (n = 3) brands and internal diameter 7.0 (n =
10), 7.5 (n = 39), 8.0 (n = 3) mm. The relationships of K1, K2 or RETT to
length of intubation were not significant taking into account both brand
and size of endotracheal tubes (figure).
Conclusions: Increase in resistance of endotracheal tube used in the ICU
is not related to the length of tracheal intubation.
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Introduction: Non-invasive ventilation (NIV) is the first line supportive
treatment in case of acute hypercapnic respiratory failure (AHRF). NIV
efficacy is continuously monitored using clinical parameters (respiratory
frequency, use of accessory respiratory muscles). The assessment of NIV
efficacy however usually requires repeated blood gas analysis after 30 or 60
minutes of treatment. A reliable non-invasive technique to continuously

Figure 1(abstract A386)
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monitor PaC02 during NIV could simplify this evaluation and allow an earlier
adaptation of ventilator settings.
Objectives: The aim of this study was to assess whether measuring
transcutaneous C02 (TpC02) during NIV delivered because of AHRF could
be of interest for evaluating PaC02.
Methods: ICU patients requiring NIV for AHRF (PaC02 >42 mmHg) were
included in this prospective observational study. T p C02 was measured
during a 60-minute NIV treatment using a dedicated auricular sensor and
the Sentec monitor (Sentec, Switzerland), connected to the patient
15 minutes before the start of NIV. Blood gas analysis and TcC02 recording
were performed before initiating NIV and after 30, 45 and 60 minutes of
NIV.The correlation between PaC02 and T p C02 was assessed by linear
regression (Spearman) and intraclass correlation coefficient (ICC). The
agreement between both techniques was assessed using the Bland and
Altmann method for repeated measurements.
Results: 20 patients (11 women; 9 men, 17 with obstructive pulmonary
disease, 1 with restrictive disease and 2 without chronic lung disease) were
included in the study. Age 65 [61-72] years II score 32 [28-46]. At inclusion,
PaC02 was 57 [51-68] mmHg, Sa02 94 [92-95] % and respiratory rate
25 [21-29] /min. PaC02 values ranged from 43 to 80 mmHg whereas TpC02
values ranged from 42 to 84 mmHg. The correlation coefficient RSAPS2
between PaC02 and TpC02 values was 0.84. The ICC was 0.906. Bland and
Altmann graph is illustrated in figure 1. The bias was -1.4 mmHg and the
limits of agreement were -10.1 and 7.3 mmHg.
Conclusions: In a small group of patients undergoing NIV for acute
hypercapnic respiratory failure the agreement between TpC02 and PaC02
was very good. This suggests that C02 transcutaneous measurement
could be of interest to evaluate the course of PaC02 during NIV.
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Background: A handful of studies have reported that the proper timing
of bronchoscopy influences the clinical outcome in mechanically
ventilated patients with aspiration pneumonia.
Methods: Mechanically ventilated patients with aspiration pneumonia
who received bronchoscopy in a medical intensive care unit at tertiary
hospital from March 2003 to December 2013 were retrospectively
reviewed. By definition, patients who underwent bronchoscopy within 24
hours after intubation were categorized as the early bronchoscopy group.
We compared demographics, clinical parameters, and outcomes, including
mortality, between the two groups.
Results: 182 patients were included. Compared to the late bronchoscopy
group, the early bronchoscopy group (n = 93) showed no significant
differences in demographic features, including acute physiology and chronic
health evaluation II scores. The early bronchoscopy group showed
significantly lower in-ICU mortality and 90-day mortality (in-ICU: 6.5% vs.
26.1%; 90-day: 10.8 vs. 33.0%) regardless of the appropriateness of the initial
empirical antibiotics. In addition, their sequential organ failure assessment
score on day 7 tended to decrease more rapidly. The early timing of
bronchoscopy was associated with a lower 90-day mortality in multivariate
analysis (odds ratio: 0.415; 95% confidence interval 0.183-0.942).
Conclusions: Early bronchoscopy could benefit the clinical outcomes of
mechanically ventilated patients with aspiration pneumonia.
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Use of transcutaneous capnography in critically ill patients
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Introduction: Assess alveolar ventilation is a routine when patients are
mechanically ventilated. Transdermal devices that measure CO2 pressure
(PtcCO2) are can be used but should be evaluated in critically ill patients
with altered tissue perfusion.
Objectives: To determine the usefulness of transcutaneous capnography
in patients with mechanical ventilation.
Methods: A prospective-observational, single-center study was carried out
in the medical-surgical intensive care unit (ICU) at university hospital.
Population: All patients over 16 years old, who required respiratory support
with invasive mechanical ventilation, the measurement of PtcC02 is done
by SenTec Digital Monitor and their results were compared with samples
of blood gas analysis (PaC02) in patients with different hemodynamic
conditions. Study period: June 2014 to December 2014. Demographic and
clinical date included reason for admission, body temperature,
requirement of vasoactive drugs, neuromuscular blockers and maneuvers
using for treat to the refractory hypoxemia such as prone position
ventilation and veno-venous extracorporeal membrane oxygenation
(ECMOv-v). Statistical analysis of the results was performed using SPSS
software version 22. Quantitative variables were expressed as mean and
SD. Qualitative variables were expressed as percentages. Agreement
between PaC02 and PtcC02 was evaluated using lineal regression analysis.
Results: A total of 78 samples were analyzed. Mean age was 58 (SD 9.9)
years, with an average stay in ICU of 24.8 (SD 13.3) days, the main reason for
admission was respiratory distress syndrome (ARDS) with 42.3% of the
patients, 24.3% of them were ventilated in prone position and 48.4% received
support with ECMO v-v. Mean of PtcC02 vs PaC02 was 54.2 (SD 11.2) mmHg /
55.4 (SD 12.8) mmHg respectively. PtcC02 was highly correlated with PaC02 (r
= 0.79; p < 0.001), as determined to by lineal regression analysis. 37.2% of the
samples under support with vasoactive drugs did not affect PtcC02 accuracy
(r = 0.75; p < 0.001) relative to the PaC02.
Conclusions: In our study, continuous monitoring of the trends of PtcC02
constitutes an useful method for assessing alveolar ventilation in critically
ill mechanically ventilated even in situations of hemodynamic inestability.
References
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Intensive Care Med 2006, 32(2):309-12, Feb.
2. W Baulig, RR Roediger, O Theusinger, Rusch D, Spahn D: Combined oximetry
and transcutaneous capnography is a reliable non-invasive monitoring in
patients after cardiac surgery. Critical Care 2010, 14(Suppl 1):P168.
3. SenTec Digital Monitor: Mode d’emploi Therwil, Suisse 2002.

Page 185 of 507

A390
NT-probnp predicts the need for ventilatory support in the patients
with acute exacerbation of chronic obstructive pulmonary disease
J Kuharic1*, A Sustic1, R Marcun2, M Lainscak3
1
Univ. Hospital Rijeka, Dept. of Anesthesiology and ICU, Rijeka, Croatia;
2
University Clinic of Respiratory Diseases, Dept. of Pneumology, Golnik,
Slovenia; 3General Hospital Celje, Dept. of Cardiology, Celje, Slovenia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A390
Introduction: Patients with acute exacerbation of chronic obstructive
pulmonary disease (AECOPD) may need ventilatory support (VS) due to
respiratory failure. Risk stratification on admission could identify patients at
higher risk of deterioration. Cardiac biomarkers are associated with
outcome in AECOPD but were not studied as predictors for VS.
Objectives: The aim of this study was to evaluate association between
admission NT-proBNP and ventilatory support (VS) in the patients with
AECOPD.
Methods: The prospective observational study included 139 patients with a
clinical diagnosis of AECOPD and Global Initiative for Chronic Obstructive
Lung Disease (GOLD) stages III-IV. NT-proBNP was determined from venous
blood samples on patient admissions to the hospital with the use of a
quantitative electrochemiluminescence assay on an Elecsys 2010 analyzer
(Roche Diagnostics) according to established methods. The VS was defined
as any form of invasive or noninvasive VS applied during index hospital stay.
Results: Patients who did not require (no.:108) vs. those who required VS
(no.:31) and patients with invasive (no.:15) vs. those with noninvasive VS
(no.:16) were of similar age, gender and GOLD stage (p > 0.2 for all). NTproBNP was higher in patients who required VS then in those without VS
(2407 ± 3431 vs. 1709 ± 4648 ng/L; p < 0.05). Patients with noninvasive VS
had higher NT-proBNP then those without VS (3213 ± 4389 vs.1709 ± 4648
ng/L; p < 0.05). The difference between patients treated with noninvasive
vs. invasive VS was not significant (3213 ± 4389 vs. 1534 ± 1753 ng/L;
p=NS). Patients receiving invasive VS had similar admission NT-proBNP as
those without VS (1534 ± 1753 vs. 1709 ± 4648 ng/L; p=NS).
Conclusions: Admission NT-proBNP may predict need for noninvasive VS
in patients with AECOPD.
Reference
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Introduction: Respiratory failure from tuberculosis is not as common as
other community acquired infection. Delay in diagnosis of tuberculosis

Figure 1(abstract A390) Relation between NT-proBNP and
ventilation.
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thus poses significant impact on disease management and ICU infection
control. We report here the clinical characteristics of this condition in
order to render better diagnosis and early management.
Methods: A retrospective study in inpatients whose a new diagnosis of
tuberculosis was made after admission. The information reviewed
included clinical characteristics, laboratory results and outcomes.
Results: Among 738 patients with tuberculosis who were admitted
during January 2011 and December 2013, 60 were newly diagnosed. Of
these, 35 (58.3%) patients had respiratory failure. When comparing those
who had respiratory failure (RF) and those who did not (no RF), there was
no significant difference in age (RF 47.3 ± 16.9 VS no RF 44.5 ± 15.8,
P = 0.51), male sex (71.4% VS 68.0%, P = 0.76), BMI (17.9 ± 4.VS 018.8 ±
4.2, P = 0.43) and underlying diseases. Less cough was noted in RF group
(odd ratio 4.55, 95%CI 1.19-100.00, P = 0.04). RF patients had higher
admission SOFA score (4.3 ± 3.6 VS 2.2 ± 2.1, P = 0.007) and the score
progressively increased in 45.7% of patients. The presence of military
infiltration or cavitation were found in only one third of the patients.
With certain limitation, conventional anti-TB regimens were given in only
51.4% of RF patients. Consequently, Patients with RF had higher hospital
mortality (51.4% VS 12%, P = 0.002).
Conclusions: Substantial proportion of patients with newly diagnosed
tuberculosis had respiratory failure. This condition was associated with
higher hospital mortality. Notably, RF patients had less prominent
presenting symptom, progressive deteriorated and inability to receive
potent anti-TB medication.
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Introduction: Recently, humidified high flow nasal cannula oxygen
(HFNC) has gained popularity in treating patients with respiratory
insufficiency. Studies have shown that HFNC generates a low level of
positive airway pressure, reduction of airway resistance and flushes
nasopharyngeal dead space leading to less work of breathing. We are
using HFNC in a variety of patients since 2010.
Objectives: We compared the outcomes of HFNC with conventional
oxygen therapy in different groups of ICU patients with respiratory failure.
Methods: We retrospectively studied respiratory -, oxygen derived- and
hemodynamic parameters before and one hour after start of HFNC in 116
patients during 2010 and 2011. All patients were treated in a mixed
medical, surgical, neurological ICU of a teaching hospital. We compared
non-invasive oxygen therapy like venturi mask, non-rebreathing mask and
non-invasive positive pressure ventilation with HFNC. The HFNC used an
air-oxygen blender with adjustable Fi02 (0.21-1.0), delivering a modifiable
gas flow of 40 l/min (Optiflow, Fisher&Paykel, Auckland, New Zeeland) in
combination with humidification. Data from Metavision TM PDMS and
MediscoreTM. We used oneway ANOVA to compare hemodynamic and
oxygen related variables before and one hour after start of HFNC.
Results: 116 patients were included, 66 men and 50 women, mean age
66, SD 14, mean APACHE 4 on admission 64, SD 21. Mean duration of
HFNC was 24, SD 31 hours.
Indications for HFNC could be divided in 6 categories; 1. Hypoxia: n = 41,
2. Weaning from NPPV: n = 25, 3. Comfort: n = 18, 4. No acceptance of
non-invasive positive pressure ventilation (NPPV): n = 17, 5. Respiratory
distress/comfort: n = 9, 6. Other: n = 6. In 21 patients we measured
arterial blood gases (ABG). The oxygenation was significant better with
HFNC, Pa02 (p = 0,019) and Pa02/Fi02 (p = 0,002). The PaC02 was
significant lower (p = 0,048) with HFNC. In 116 patients the peripheral
oxygen saturation (Sp02)/ fraction of inspired oxygen (Fi02) ratio was
significant better (p = 0,000) with HFNC, the respiratory rate was
significant lower (p = 0,000) with HFNC. Also the hemodynamic variables
heart rate and mean arterial pressure were significant better with HFNC.
Despite the use of HFNC, in 35 patients (30%) intubation was
unavoidable and 29 patients (25%) died.
Conclusions: We used HFNC therapy for different indications. Oxygen
derived parameters significantly increased after one hour of HFNC. Also
respiratory rate, heart rate and mean arterial pressure were significant
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better with HFNC compared with conventional oxygen therapy. HFNC
was successful and well tolerated in patients weaning from NPPV. HFNC
is a useful and a comfortable tool in oxygen therapy. There were no
adverse effects of HFNC. Further research is necessary to identify which
flow rate is the best in different indications of HFNC.
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Introduction: Chronic Obstructive Pulmonary Disease (COPD) is an
important and increasing cause of morbidity and mortality worldwide.
Patients with COPD suffer from acute exacerbations (AE), which lead to a
reduced quality of life, increased risk of mortality, further and longer
hospitalization, and increased healthcare costs.
Objectives: The aims of the study are to describe patients with AE
admitted through the Mobile Emergency Care Unit (MECU), to identify
prognostic factors and to determine the associated 30-day mortality.
Methods: The study was performed in the MECU in Odense Denmark,
from the 1st of July 2011 - 31st of December 2013. All first-time contact
patients (>18years) with COPD treated by the MECU within this period
were eligible for the study. AE diagnosis were confirmed by patient
record review otherwise the patient was excluded from the study.
Results: Within the study period of 2 years and 5 months, 438 patients
with AE were treated by the MECU, hereof 264 (60.3%) patients were
first-time contacts, and thus eligible for inclusion in the study.
Furthermore, the MECU had 174 (39.7%) additional patient contacts with
AE within the study period. Of the 264 included first-time contacts, 113
(42.8%) were male, and the mean age was 72.4 years. 159 (60.2%) had
severely affected breathing upon arrival of the MECU. 7 patients (2.6%)
were intubated in the prehospital setting. 262 (99.2%) of all patients with
AE in contact with the MECU were admitted to hospital, and only 2
(0.76%) patients were left at scene, this might be due to the fact that
only first-time contacts were included in the study. Patients were
hospitalized on average 5.3 days (0-48). 22 of 264 (8.3%) patients were
transferred to the intensive care unit (ICU) with an average stay of 2.6
days (56.6 hours), of these 22 patients, 21 (95.5%) were mechanically
ventilated on average 38.7 hours. 7/22 (31.8%) of patients admitted to
ICU were dead within 30 days. The overall 30-day mortality among
patients with AE was 12.5% (33/264). In a multivariate Cox regression
model, age>80 years HR 0.8 (0.2-3.0) and female sex HR 0.8 (0.4-1.9) were
analyzed as prognostic factors of mortality among patients with AE,
however were found non-significant at a 95% confidence level.

Figure 1(abstract A393) Kaplan-Meier Survival estimate.
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Conclusions: We found that among first-time contact patients with AE
treated by the MECU, a small proportion of these patients are admitted
to ICU to receive mechanical ventilation. However one third of these
patients die within 30 days. Despite non-significant levels, data indicate
that when admitted to hospital due to AE, being male sex and of
younger age worsens the prognosis.

ANTIBIOTIC USE / PKPD
A394
Therapeutic drug monitoring of meropenem and piperacilin
administered in continuous infusion. preliminary data
M Miralbés Torner1*, F Ahmad Diaz2, S Carvalho Brugger1, SM Cano Marron1,
JA Schoenenberger1, A Aragones Eroles2, X Nuvials Casals1, M Vallverdu Vidal1,
B Balsera Garrido1, M Palomar Martinez1
1
Hospital Universitari Arnau de Vilanova, Lleida, Spain; 2Hospital Universitari
Arnau de Vilanova. IRB Lleida, Lleida, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A394
Introduction: Piperacilin-tazobactam (TZP) and meropenem (MER) are two
extended-spectrum beta-lactams antibiotics (ATB) broadly used in
intensive care units. We know that early and appropriate ATB treatment
remains the most important intervention in septic patients, so optimization
of ATB administration should be a priority.
Objectives: Evaluate the effectiveness of MER and TZP administered in
continuous infusion in critically ill patients in order to maintain
concentrations 4-6 times above the minimum inhibitory concentration
(MIC) for 100% of the interval time of infusion.
Methods: Open, prospective, single-center study. All consecutive
patients in whom treatment with MER or TZP was indicated from
October 2014 to March 2015 were included. A 2g (MER) or 4g (TZP)
loading dose was given followed by a 6g (MER) or 16-24g (TZP)
continuous infusion over 24 hours. Serum concentrations were
determined by high-performance liquid chromatography (HLPC) 1 hour,
24 hours and 3-5 days after the start of the infusion, determining
maximum (Cmax) and free steady state concentrations (ƒCss). The
objective was maintaining ƒCss 4-6 times above the MIC corresponding
to the clinical breakpoint for Pseudomonas aeruginosa from our hospital
database: 8 μg/ml for MER and 16/4 μg/ml for TZP. When the target
was not achieved, the dose was adjusted.
Results: We enrolled 49 patients (73% male and 27% female) and
determined 60 Css. Mean APACHE-II score was 16 ± 7. Empiric therapy was
administered in 48 cases (80%). 13 patients (26%) were admitted to ICU
after ≥ 7 days of hospitalization. 25 patients (51%) had septic shock, 2 (4%)
severe sepsis and 1 (43%) sepsis. 1 patient (2%) had not systemic
inflammatory response (SIR). 9 patients (18%) had bacteremia. We analyzed
Css of MER/TZP during the first 24-48 hours, which are shown in Table1. Css
determination led to the dose titration in 30% of the treatments.
Conclusions: Although ATB optimization, 32% of patients did not achieve
our outcome. Therapeutic drug monitoring allows us to adjust dose
administrated based on Css in order to achieve optimal drug exposure
for an individual patient. Based on our results, dosages needed in
critically ill patients might be markedly higher than those currently
administered. We remark the need to keep analyzing cases to assess risk
factors for ATB underdosing and continue monitoring Css to evaluate
further dose adjustments.
Grants: Grant of the Insitut de Recerca Biomédica de Lleida (IRB).
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Introduction: Pharmacokinetic (PK) of drugs in critically ill patients could
vary from the general population. Patients undergoing hemodiafiltration
(HDF) could present lower linezolid (LZ) concentration than expected. The
pharmacokinetic/pharmacodynamic analysis (PK/ PD) is a useful tool to
optimize dosing regimens of antibiotic therapy.
Objectives: To evaluate the efficacy and safety of LZ for the treatment of
infections caused by gram-positive microorganisms (GPM) in the Intensive
Care Unit (ICU) patients undergoing HDF using a PK/PD analysis and
Monte Carlo simulation (MCS).
Methods: Study developed in three tertiary hospitals in patients with
severe sepsis, HDF and treatment with LZ (600mg q12h). 8 each patient
blood (prefilter and postfilter) and ultrafiltrate samples were taken.
Concentrations of linezolid were determined by HPLC-UV. PK analysis and
MCS were performed using Phoenix WinNonlin Version 6.3 (Pharsight)
and Oracle Crystal Ball programs to assess the probability of successful
treatment (PST) [area under the curve (AUC24)/MIC> 100 for different
MICs], the probability of Cmin>2 mg/L and the risk of overexposure (RO)
[Cmin> 10 mg /L and/or AUC24> 400 mg * h/L] at doses of 600mg q12
and q8h. Patients were grouped by liver and renal function considering
impaired liver function (ILF) the elevation> 2 times transaminase and/or
elevated bilirubin and severe renal dysfunction (SRD) the presence of CrCl
< 15 ml/min. Group (G) 0: both normal, G1: ILF or SRD, G2: both.
Quantitative variables were expressed as mean and standard deviation
(SD), qualitative as percentages. a significance level of 0,05.
Results: 26 patients were included. The AUC 24 (mg * h / L) was: G0 111
(SD 39), G1 155 (SD 79) and G2 246 (SD64), the Cmin (mg/L) was: G0 1,5
(SD 1,2), G1 2,5 (SD 1,8) and G2 4,6 (SD 2) and the clearance (Cl) (L/h)
was: G0 12 (SD 4), G1 10,1 (SD 5,9) and G2 8,9 (SD 5,1). The PST was 96,
81, 38 and 0% for GPM with MICs of 0,5, 1, 2 and 4 mg/L. In the MCS,
600 mg 12qh ensures PST> 80% for MIC ≤1mg/L in the presence of some
dysfunction (G1 and G2), increasing to> 90% for all groups with 600 mg
q8h without RO. In the G2, the current dose assures PST> 70% for MIC of
2, increasing to >90% with 600mg q8h but with high RO (> 30%). No
amount is effective for MIC ≥4 mg/L. The probability of Cmin >2 mg/L was
23, 33 and 85% for G0, G1 and G2 respectively, increasing to 60% in G0
and G1 with 600 mg q8h (see summary table in Figure 1).
Conclusions: In patients with RRT, 600 mg q12h guarantees PST >80%
for MIC ≤1 in the presence of SRD and/or ILF. For this MIC, 600 mg q8h
guarantees high PST in all patients and increases the probability of
Cmin> 2. For MGP with MIC of 2, only in the presence of both
dysfunctions is possible achieving the PK/PD target.
Grant Acknowledgment: Pfizer sponsored this study.

Table 1(abstract A394) Css within the first 24-48 hours
antibiotic

Cases ƒCss <
4MIC

ƒCss 4-10
MIC

ƒCss >10
IMC

Meropenem 2 g

14

6 (43%)

7 (50%)

1 (7%)

Piperacilin-tazobactam 15
16g

2 (13 %)

9 (60%)

4 (27%)

Piperacilin-tazobactam 31
24g

11 (35%)

16 (52%)

4 (13%)

Total

19 (32%)

32 (53%)

9 (15%)

60
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Introduction: Sepsis remains a leading cause of death in intensive care
units. Administration of appropriate antibiotics within the first hour of

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 188 of 507

Figure 1(abstract A395)

diagnosis has been found to be the most effective intervention associated
with a reduction in mortality [1]. Currently pharmacokinetic profiles of
antibiotics are determined by phase II clinical trials that are undertaken
by fit and well volunteers however many studies have shown that this
data cannot be extrapolated accurately to the critically unwell [2]. Some
have proposed that continuous and extended infusions of time
dependent antibiotics maximise efficacy by increasing the time in which
serum concentration is maintained above the minimum inhibitory
concentration therefore improving clinical outcomes.
Objectives: This survey aimed to determine how many intensive care
units in England currently use extended and continuous infusions of time
dependent antibiotics in the treatment of sepsis.
Methods: One ICU in each acute trust in England was contacted via
telephone in June 2014. A doctor working on the unit grade CT1 or
above was then interviewed about antibiotic prescribing in sepsis.
Results: Of the 148 acute trusts with critical care facilities in mainland
England 123 replied to the survey, 23 were unable to be contacted and 2
declined to respond; a response rate of 83.1% was achieved. Of the trusts
that responded antibiotic infusions were never used as a clinical strategy
in the management of septic patients in 66 (54%). Of the 57 (46%) trusts
that did consider using antibiotic infusions for the management of septic
patients only 11 (7%) used both continuous and extended infusions of
antibiotics, 27 (18%) used continuous infusions only and 19 (15%) used
extended infusions but not continuous infusions (Figure 1). Of the 57
trusts that used infusions of antibiotics; Vancomycin was administered by
infusion in 48 (84%) trusts and beta-lactams in 16 (28%).
Conclusions: There remains disagreement regarding the clinical benefit
of continuous and extended infusions of time dependent antibiotics in
the management of septic patients in ICU. This is despite a large body of
theoretical evidence based on pharmacokinetic studies. We suggest
further, larger trials powered towards mortality are indicated for
consensus to be achieved.
References
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Introduction: Therapeutic Drug Monitoring (TDM) is an evolving tool used
to optimise the administration of antimicrobial agents; which are well
documented to have toxic side effects [1]. In combination with increasing
antimicrobial resistance and emphasis on cost-efficiency, provision of the
optimal dose of antimicrobial therapy is a very attractive prospect.
Pharmacokinetic (PK) indices can be used to classify the efficacy of an
antimicrobial agent. Critical illness may alter a patients PK behaviour [2]
and therefore these patients may require alternative dosing regimens for
optimal management [3].
Objectives: The aim was to evaluate the current use of TDM in Intensive
Care Units (ICU’s) across London, focusing on the availability of results,
the range of drugs for which TDM is offered and presence of critical care
specific regimens.
Methods: A 6 part questionnaire was developed, and data collection was
achieved by telephone interviews with Critical Care Pharmacists at
27 London Hospitals between February and April 2015.
Results: All hospitals offered TDM, however there were significant
differences in the application of this tool. TDM was reported to be
available for Gentamicin, Vancomycin and Amikacin at almost all sites
(27 units [100%]; 26 units [96%] and 19 units [70%] respectively), with the
majority providing onsite TDM.
Gentamicin was universally available within 6 hours (27 units [100%]).
Vancomycin and Amikacin were frequently available within 6 hours (20
units [74%] and 12 units [44%] respectively). Teicoplanin was available
within 6 hours in 5 units [20%] yet took up to 24 hours in 4 units [15%].
For commonly used drugs (Gentamicin, Vancomycin and Amikacin) most
units followed Trust Specific Guidelines (27 units [100%], 26 units [96%]
and 25 units [93%] respectively), but ICU specific guidelines were only
available in 6 units [23%] for Gentamicin and 7 units [27%] for Amikacin.
Vancomycin had ICU specific guidelines in 19 units [73%].
Conclusions: This initial survey across London demonstrates that whilst
commonly used antimicrobial agents are often used with TDM to guide

Figure 1(abstract A397) Number of Intensive Care Units offering
TDM for each Antimicrobial Agent, separated according to onsite
availability.
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Figure 2(abstract A397) Availability of therapeutic Drug
Monitoring- time for results to be accessible according to
antimicrobial agent.

Figure 3(abstract A397) Availability of Guidelines for therapeutic
Drug Monitoring. Chart demonstrates ITU and Trust specific
guidelines according to antimicrobial agent.

therapy, there is still large variation in the range of antimicrobials for
which TDM is available. There was also shown to be discrepancy in the
availability of test results, which may impact on patient care if potentially
toxic or sub-therapeutic levels take 24 hours to be detected. It was also
interesting to note that critical care specific guidelines were rare, despite
the potential for pharmacokinetic differences in this patient group.
References
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2. Begg E, Barclay M, Kirkpatrick C: The Therapeutic Monitoring of
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Introduction: Flora in ICUs has changed with the development of new
therapies and the implementation of protocols regarding bacterial
infections. As a result, this could increase our concerns about fungal
infections and modify the indications and the way we use them.
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Objectives: To assess the indications for the use of antifungal drugs (AD)
during the 2013-2014 period using data from the ENVIN-HELICS registry.
Methods: Data regarding the use of AD in patients admitted to ICU for
over 24 hours is gathered. Different kinds of amphotericin are grouped
(deoxycholate, liposomal and lipid) (AMP), as well as echinocandins
(caspofungin, micafungin and anidulafungin) (ECH). Fluconazole (FLU) and
voriconazole (VOR) are considered as different groups. Data from the
3 months of each year when the registry is complete is used. The
indications are divided in prophylaxis, treatment of community-acquired
infections, treatment of in-hospital acquired infection (out of ICU) and inICU acquired infection treatment. Whether the AD is started as a specific
therapy or empirically is also studied; in the latter the microbiological
results (positive or negative), the adequacy, modifications of AD, AD
combination and sequential therapies are analyzed. Results are shown as
percentages of the used AD.
Results: 2417 patients were treated with AD. 400 received more than one
AD and 72 of them more than 2. Overall in-ICU mortality was 36.4%.
Length of stay average was 18.7 ( ± 19.3 ) days. First choice of AD is
shown in the table.
Of 1481 cases where the AD is started empirically, the adequacy is
confirmed in 21.3%; in 45.0% of the cases the cultures were negative or
were not collected; in 15.8% the infection is not confirmed. Mortality of
those patients treated with more than one AD was 60.0%. In 62 cases
(2.5%) both agents were initiated at the same time, but only in 25 of
them the combination was used for more than 48 hours. The most
frequently used combination was VOR plus caspofungin (32.0%). 260
patients (10.7%) received sequential therapy; these changes were justified
as adjustment of the spectrum (33.2%), worsening of the clinical status
(31.6%), toxicity (8.6%), development of resistance during the AD use
(0.5%) and other reasons (12.3%). Among the 59 cases were the AD was
switched due to a worsening of the clinical status, 51 were initially
treated with FLU (86.4%) and switched to ECH in 45 cases (76.2%).
Mortality in ICU in the latter group was 59.3%.
Conclusions: AD use in critically ill patients is described. FLU was the
most frequently used AD. Microbiological confirmation was scarce.
Combined AD therapy was rarely used, while sequential AD were more
frequently administered (10.7%). The switch to FLU was seen in order to
reduce the spectrum of the therapy, whereas ECH were the choice when
the clinical status worsened; mortality in the latter group was high.
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Introduction: Large spectrum antibiotics have to be considered as first
treatment of infection in ICU patients.
Objectives: To evaluate the antibiotic treatments in ICU patients and to
compare treatments on admission and during ICU stay.
Methods: A Six-month prospective study in 5 ICUs of a hospital totalizing
44 ICU beds. Antibiotic treatments were divided in three groups: treatment
started before ICU admission (1), treatments started the day of ICU
admission (2) and treatments initiated during ICU stay (3). The type of
beta-lactam antibiotics (BA) used was listed at the start of treatment and
after 3 days.
Results: 459 treatments given to 363 patients among 1131 hospitalized
patients were analyzed. There were respectively 131, 167 and 161
treatments in group 1, 2 and 3. After 3 days, 79 (17.2%) treatments could
be stopped because of no infections and 129 (28.1%) were changed
mostly for streamlining. Table 1 shows the number of treatment with BA
according to groups and to the time of treatment.
There was a tendency to use less BA during ICU stay, the difference was
significant only at the start of treatment (p = 0.027). If we consider
ampicillin, temocillin, penicillin, flucloxacillin and 2nd -generation
cephalosporin as molecule with narrow spectrum of activity, these
molecules were significantly more used after three days of treatment (p <
0.0001). Interestingly this difference already existed at the start of
treatment when group 3 was compared to the two others (p = 0.0159).
Among the 459 treatments, there were, in 49 patients, 51 inappropriate
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Table 1(abstract A398) First choice of AD according to indication
Total (n), (%)

Empirical
(%)

Prophylaxis
(%)

Community-acquired
infection (%)

Out of ICU acquired
infection (%)

In-ICU acquired
infection (%)

Fluconazole

1296, (53.6)

48.5

63.5

48

47

61

Echinocandins

807, (33.4)

39.2

25.9

32.8

37.7

31.7

Amphotericin

89, (3.7)

3.3

3.4

5.9

3.9

2

Voriconazole

225, (9.3)

8.9

7.1

13.2

11.3

5.1

Total (n), (%)

2417, (100.0)

1481,(61.3)

351,(14.5)

454,(18.8)

926,(38.3)

686,(28.4)

Table 1(abstract A399)
Type of BA

Before admission On admission
(group 1)
(group 2)

During ICU stay
(group 3)

After 3 days
n = 96 (group 1)

After 3 days
n = 133 (group 2)

After 3days
n = 148 (group 3)

AmpicillineAmoxicilline Temocilline

2 (1,5%)

2 (1,2%)

3 (1,9%)

4 (4,2%)

9 (6,8%)

10 (6,8%)

Penicillin

1 (0,8%)

1 (0,6%)

0 (0%)

1 (1%)

4 (3%)

0 (0%)

Flucloxacillin

8 (6%)

0 (0%)

10 (6%)

11 (11,5%)

5 (3,8%)

11 (6,8%)

Amoxi-Clav

15 (11,5%)

35 (21%)

15 (9,3%)

1 (1%)

13 (9,8%)

7 (4,7%)

Pipera-Tazo

42 (32,1%)

54 (32,3%)

32 (19,9%)

17 (17,7%)

21 (15,8%)

13 (8,8%)

Cephal 2G

3 (2,3%)

5 (3%)

9 (5,6%)

8 (8,3%)

11 (8,3%)

15 (10,1%)

Cephal 3G

14 (10,7%)

34 (20,4%)

35 (21,7%)

19 (19,8%)

20 (15%)

26 (17,6%)

Cephal 4G

7 (5,3%)

1 (0,6%)

2 (1,2%)

2 (2,1%)

1 (0,8%)

1 (0,7%)

Carbapenem

17 (13%)

15 (8,9%)

19 (11,8%)

10 (10,4%)

12 (9%)

14 (9,5%)

Table 2(abstract A399)
TOTAL

109 (83,2%)

147 (88%)

125 (77,6%)

treatments according to the bacteriological results, 16 (12%) in group 1,
17 (10%) in group 2 and 18 (11%) in group 3 (p = 0.857). The ICU
mortality was not different between those patients (11/49 = 22%) and
the others (77/314 = 24.5%) (p = 0859).
Conclusions: Beta-lactam antibiotics remain the cornerstone of
antibacterial therapy. A cautious strategy with narrow spectrum betalactam antibiotics could be supported in ICU patients when possible.
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Variability in aminoglycoside dosing in intensive care units across
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Introduction: Aminoglycoside doses are optimised to ensure adequate
peak levels are attained for the desired bactericidal effect. Dose adjustments
are increasingly realised to be important in the critical care setting where
pharmacokinetics of agents may vary [1]. Variables affecting dose given
include patient weight, renal function, dose per unit weight and subsequent
re-dosing schedule. It is currently unclear if any dosing regime is superior.
Objectives: We assessed the availability of different aminoglycosides in
Intensive Care Units (ICUs) across London. We compared the dosing and
subsequent re-dosing regimes for gentamicin, and surveyed the protocols
for aminoglycoside use in renal replacement therapy (RRT).
Methods: A 7-part questionnaire was developed, and data collection was
achieved by telephone interviews with Critical Care Pharmacists at 27
London Hospitals between February and April 2015.
Results: All 27 units had access to gentamicin with 23 (85%) of the units
using it as their first line aminoglycoside. 26 of the 27 units also had
access to amikacin but only 11 hospitals reported its use as regular.
The most common initial dosing regimen for gentamicin was 5mg/kg.
Five ICUs (19%) used a higher initial dosing regime of 7mg/kg.

73 (76%)

96 (72,2%)

97 (65,5%)

Corrected body weight (CBW) calculations were employed by 26 of the 27 ICUs
to dose gentamicin for obese patients. 19 ICUs defined obesity as an actual
body weight (ABW) of greater than 20% of patients’ IBW whilst 4 ICUs used a
cut off of 15%. 3 ICUs defined obesity using the body mass index (BMI) scale.
Maximum initial gentamicin doses ranged from 450mg to 600mg and 5 ICUs
had no maximum defined dose. 20 of the ICUs (75%) used trough levels to
guide gentamicin re-dosing and the remaining 7 (25%) used a nomogram.
14 ICUs (52%) had no specific protocols to guide dosing for patients
undergoing RRT. 10 ICUs (37%) dosed these patients with a defined dose
per kilogram (ranging from 3 to 7mg/kg) and then used trough levels to
guide re-dosing. 2 units (7%) used three times a day dosing and one unit
reported they avoided gentamicin in RRT.
Conclusions: There is a large variation in the dose, maximum dose and redosing of gentamicin across ICUs. Those patients undergoing RRT have a
wide variability in the total dose that could potentially be administered.
Further work must be done to determine whether there are correlations
between the different dosing regimes and outcomes. This preliminary work
has highlighted the current aminoglycoside dose variability and we intend
to further this work by extending it across the United Kingdom.
References
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Introduction: Few data are available on the pharmacokinetics (PKs) of
b-lactams in critically ill cirrhotic patients.
Objectives: The objective of this study was to evaluate whether cirrhosis
was associated with alterations in b-lactam concentrations when
compared to other critically ill patients, and to identify the principal risk
factors for inadequate concentrations in these patients.
Methods: We reviewed data from critically ill cirrhotic patients and
matched controls in whom routine therapeutic drug monitoring (TDM) of
broad-spectrum b-lactam antibiotics (ceftazidime or cefepime, CEF;
piperacillin/tazobactam; TZP; meropenem, MEM) was performed. Serum
drug concentrations were measured twice during the elimination phase
by high-performance liquid chromatography (HPLC-UV). Antibiotic PKs
were calculated using a one-compartment model. We considered therapy
was adequate when serum drug concentrations were between 4 and 8
times the minimal inhibitory concentration (MIC) of Pseudomonas
aeruginosa during optimal periods of time for each drug (≥70% for CEF; ≥
50% for TZP; ≥ 40% for MEM).
Results: We studied 42 cirrhotic patients (4 for CEF, 16 for TZP and 22 for
MEM) and 42 matched controls. Drug dosing was similar in the two
groups. The PK analysis showed a lower volume of distribution (Vd) of
MEM (p = 0.05) and a lower antibiotic clearance (CL) of TZP (p = 0.009) in
patients with cirrhosis when compared to non-cirrhotic patients. More
cirrhotic patients have excessive serum b-lactam concentration (p =
0.015), in particular for TZP.
Conclusions: Standard regimens of b-lactam resulted in excessive serum
concentration in two-third of the patients in the cirrhotic cohort. These
findings are mainly marked in cirrhotic patients treated by TZP, probably
because of reduced drug CL.
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sepsis
C Roger1, B Louart1*, L Muller1, JA Roberts2, JY Lefrant1
1
Nimes University Hospital, Nimes, France; 2University of Queensland,
Brisbane, Australia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A402
Introduction: Low first-dose peak serum concentrations of amikacin and
gentamicin are reported in intensive care unit (ICU) patients.1.
Objectives: The present study aimed at assessing the impact of giving
high doses of amikacin (30 mg/kg) or gentamicin (8 mg/kg) in ICU
patients with severe sepsis.
Methods: Single-center observational study. All ICU patients with clinical
indication of aminoglycosides were eligible.ICU physicians were
encouraged to administer maximal recommended doses of amikacin and
gentamicin (30 and 8 mg/kg, respectively). The first and subsequent doses
and corresponding peak plasma concentrations were recorded. Guideline
targets for serum concentrations were used with ≥60 and ≥30 mg/L for
amikacin and gentamicin, respectively. A target pharmacokinetic/
pharmacodynamic (PK/PD) ratio of 10-times the minimal inhibitory
concentration (10xMIC) was also measured.
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Results: Sixty-three ICU patients (39 males, 68 ± 16 years, 75 ± 22 kg, 168 ±
8 cm, SAPS II = 43 ± 16) with severe sepsis and an indication for IV amikacin
(n= 47) or gentamicin (n = 16), were included. Pulmonary, abdominal
and urinary tract infections were diagnosed in 56 patients. Infection was
confirmed in 37 (59%) patients. The target first-dose peak serum
concentration was achieved in 37/63 patients (59%)(36/47 (77%) and 1/16
(6%) patient for amikacin and gentamicin, respectively). 59/63 (94%) patients
achieved the PK/PD target using the MIC data that was available from
21 patients. However, the subsequent injection should be cancelled in nearly
half of patients due to a too high trough, without renal function impairment.
Conclusions: 30 mg/kg amikacin and 8 mg/kg gentamicin doses led to
adequate peak serum concentrations in 59% patients using guideline
targets.
Reference
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Introduction: There is growing evidence that pharmakokinetic parameters
of commonly used antibiotics may not be optimal in the critically ill
patients. Significant changes of pharmacokinetic parameters, including
volume of distribution and clearance, could be expected. Recently, dose
increases of antibiotics in the ICU have been advocated to maximise their
antibacterial activity, especially when severe infections with high bacterial
load and/or multidrug resistance are suspected.
Objectives: The objective of this study was to describe the
pharmacokinetics of tigecycline in critically ill patients receiving continuous
venovenous haemodialysis (CVVHD) and to evaluate the frequency of
pharmacokinetic/pharmacodynamic target attainment with high dosing
strategy (200 mg loading dose and 100 mg/12h).
Methods: This was a prospective observational study in critically ill
patients receiving CVVHD and administered tigecycline in high doses.
Serial tigecycline concentrations in plasma were measured 2, 4, 8 and 12
hours during antibiotic therapy. Tigecycline pharmacokinetic parameters
were calculated using a non-compartmental approach.
Results: Over the study period, 16 patients treated with CVVHD received
tigecycline at a high dose. There were no patients requiring tigecycline
discontinuation or dose reduction because of adverse events.
Conclusions: Tigecycline was well tolerated at a higher than standard
dose in a cohort of critically ill patients with severe infections requiring
CVVHD.The pharmacokinetic-pharmacodynamic profile of dosing regimen
tested in this study might be helpful in selecting the appropriate dose of
tigecycline for patients receiving CVVHD.
Grant Acknowledgment: This study was supported by Lublin Medical
University (grant no. DS 152).
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Figure 1(abstract A402) Amikacin peak concentrations after the
first dose.

Introduction: Infections caused by multi-drug resistant (MDR) Gramnegative (GN) organisms in critically ill patients are a therapeutic challenge.
Few therapeutical options are available.
Objectives: The administration of high-dose aminoglycoside (HDA)
therapy coupled with high-flow continuous veno-venous hemodiafiltration
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(CVVHDF) could allow required high drug peaks to be achieved with
reduced toxicity.
Methods: All adult patients present on the intensive care unit (ICU)
between October 2009 and July 2014 who had MDR-GN sepsis were
considered for HDA and high-flow (>45 mL/kg/h) CVVHDF when an
isolated pathogen was at least partially sensitive to aminoglycosides and
the patient’s condition was not improving with conventional therapy.
Optimal antibacterial activity was defined as a peak concentration of at
least 8 times the minimal inhibitory concentration.
Results: Fifteen patients infected with MDR-GN pathogens (11 with
Pseudomonas aeruginosa; 10 with abdominal and 5 with respiratory
infections) were treated with amikacin (n = 11), gentamicin (n = 3) or
tobramycin (n = 1) and high-flow CVVHDF. A favorable clinical response
was observed in 8 (53%) patients, including 3 in whom microbial
eradication was obtained. Six patients were discharged alive from the
ICU, and five from the hospital. No renal toxicity was observed.
Conclusions: In this cohort of septic patients with MDR-GN infections,
HDA combined with high-flow CVVHDF represented a valuable therapeutic
option. The effectiveness of this approach should be further evaluated in
larger studies.

A405
De-escalation of empiric antibiotic therapy in sepsis - an Indian
observational study
S Jakkinaboina*, K Swarna Deepak
Apollo Health City, Critical Care Medicine, Hyderabad, India
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A405
Introduction: The guidelines for an appropriate use of antibiotic therapy
recommend de-escalation as soon as the culture sensitivity results are
available.There was a great need to study the frequency of de-escalation,
no change and escalation of antibiotics and its impact in septic patients
in an Indian ICU setting in view of rising burden of drug resistance and
health care cost.
Objectives: To determine the rate of de-escalation of the empiric
antimicrobial treatment in ICU patients admitted with sepsis. The
characteristics of antimicrobial treatment associated with de-escalation &
its impact on ICU length of stay, hospital length of stay (LOS) and 30 day
mortality were determined.
Methods: We carried out a prospective observational study enrolling
patients admitted to the ICU with sepsis from 01/02/2014 to 01/03/2015.
Both the medical and surgical units of the ICU were included.
“No change” was defined as when empiric therapy was maintained
without modification, “Escalation of therapy” was defined when there’s
a switch to or addition of an antibiotic with a broader spectrum, and
“De-escalation” when there’s a switch to or interruption of a drug class
resulting in a less broad spectrum of coverage. If antimicrobial change
consisted of escalation and de-escalation (i.e. switch to or addition of an
antibiotic with a broader spectrum but also withdrawal of another
antibiotic), the patient was assigned to “escalation group” for statistical
analysis.

Results: The total number of patients enrolled were 315 out of which 17
patients were excluded due to death before culture results were
available. The characteristics observed among the therapeutic strategy
groups were seen in tables 1, 2.
The most common antibiotic after de-escalation& antibiotic in No Change
group was Betalactam + beta lactamase inhibitor.
The statistically significant factors which increased the 30 day mortality
are Escalation of antibiotics, Increased ICU LOS, Increased APACHE II and
SOFA scores at admission, medical patients, vasopressor requirement,
lung as the source of infection, Infection with MDR organisms.
The statistically significant factors which increased the ICU LOS are use of
vasopressors, Comorbidities, APACHE II at admission, SOFA at admission,
MDR organisms, escalation of antibiotic.
Conclusions: Escalation of antibiotics resulted in statistically significant
increase in the mortality and increased length of stay in the ICU and
hospital. No significant differences were observed with respect to ICU
length of stay, Hospital length of stay and 30 day mortality among No
Change & De Escalation groups.
Reference
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REVIEW OF ANTIMICROBIAL ADMINISTRATION IN CASES OF PROVEN
BACTERAEMIA IN ADULT PATIENTS AT ONE LONDON TEACHING
HOSPITAL
A Myers1*, J Hatcher2
1
King’s College Hospital, London, United Kingdom; 2Imperial College,
Department of Microbiology, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A406
Introduction: The death of 12 year old Rory Staunton led to a U.S.
Senate Hearing on Sepsis (Sept 2013). Rory’s Regulations (part of New
York State Law) state that evidence-based protocols must be used in
identification and management of sepsis. In the UK, practice is guided by
the Surviving Sepsis campaign [1]. Timely and appropriate antibiotic
administration is of fundamental importance [2].
Objectives: 1) To assess when septic patients receive antibiotics in a
London teaching hospital. A subset of septic patients were reviewed:
those with proven bacteraemia.
2) Are appropriate antimicrobials administered?
Methods: A retrospective review of bacteraemic adults with sepsis was
carried out at St Mary’s Hospital during May, June and July 2014. Data
was obtained from patient notes, observation and drug charts, individual
patients, the medical teams, and the microbiology laboratory. Record was
made of demographics, time of presentation with sepsis, time of
recognition, timing and choice of antimicrobial, and outcomes.
Results: 42 cases were reviewed. 13 presented with severe sepsis and 4
out of the 42 eventually died of sepsis. A third received antibiotics within
an hour and a third in 2-3hrs. 7 patients waited more than 9hrs, 3 of

Table 1(abstract A405) Patient characteristics with therapeutic strategy
Variable

No change n

De-escalation n

Escalation n

P value

Number of patients

148

74

76

Age in years

57.62

57.81

58.18

0.96

HOSPITAL length of stay in days

11.41

10.68

19.21

0.0001

APACHE II score at admission

15.3

15.84

20.11

0.0001

SOFA score at admission

6.07

6.65

8.08

0.004

Number of patients expired at 30 days after admission

20

10

26

0.0001

number of medical patients

144

64

66

0.003

Number of patients requiring vasopressors

20

16

34

0.0001

ICU length of stay in days

5.85

6.24

12.42

0.0001
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Table 2(abstract A405) Patient characteristics with therapeutic strategy
Variable

No change n

De-escalation n

Escalation n

P value

Number of initial empirical antibiotics 1

58

26

32

0.007

Number of initial empirical antibiotics 2

72

26

36

Number of initial empirical antibiotics 3

18

22

8

Most Common initial empirical antibiotic

beta lactam +beta lactamase
inhibitor

Carbapenem

beta lactam +beta lactamase
inhibitor

0.0001

Most Common Escalated /De-escalated
Antibiotic

beta lactam +beta lactamase
inhibitor

beta lactam +beta lactamase
inhibitor

Carbapenem followed by
colistin

0.0001

Multi drug resistant organisms

6

8

34

0.0001

ESBL organisms

4

4

10

0.0001

Most Common Source of infection

Lung

Lung

Lung

H1N1 POSITIVE patients

29

10

6

0.062

Figure 1(abstract A405) The characteristics of the overall group of patients.

whom died. E.coli was the responsible organism in 45% of cases,
Staphylococci accounted for 19% and Streptococci 12%. In 75%, initial
suspicion of source was correct. Antimicrobials were prescribed according
to protocol or microbiology advice in 83%. Antibiotic therapy was altered
following pathogen identification in 55% of cases. Resistance mechanisms
were present in 15% of gram negatives (AMP C or ESBL). Reasons for
delay in receiving antimicrobials included: late recognition; complex

presentation; antibiotics not administered at the time of prescription; no
stat dose prescribed.
Conclusions: Most cases were recognised and treated appropriately
within 3 hours. Some, however, had an unacceptably long delay. Most
patients survived their bacteraemia and did not require ICU admission.
Ward doctors are generally good at assessing the likely source of sepsis
and most use guidelines or specialist advice to guide therapy.
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Figure 2(abstract A405) Comparison between survivors and non survivors at 30 days.

Table 3(abstract A405) Prevalence of organisms in patient groups. The frequency of organisms in culture positive
cases
ORGANISM ISOLATED

NO CHANGE n

DE ESCALATION n

ESCALATION n

Total n (%)

Fungal infections

4

2

8

14(9.39%)

Non ESBL Gram Negative organisms

12

10

8

30(20.13%)

ESBL Gram negative organisms

4

4

10

18(12.08%)

MDR organisms

6

8

34

48(32.21%)

MRSA organisms

0

6

0

6(4.02%)

MSSA organisms

0

2

2

4(2.68%)

Vancomycin Resistant Enterococcus

2

0

0

2(1.34%)

Stenotrophomonas maltophila

4

4

4

12(8.05%)
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Management could be improved by encouraging doctors to administer
antibiotics personally at the time of assessment and to measure lactate,
especially when presentation is atypical. Most organisms are sensitive and
unnecessary broadening of empiric antibiotic therapy beyond guidelines
is not required. However, due to a significant minority of resistant
pathogens, close liaison with Microbiology is recommended.
References
1. 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.
2. Kumar A, Roberts D, Wood KE, Light B, Parrillo JE, Sharma S, et al: Duration
of hypotension before initiation of effective antimicrobial therapy is the
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Introduction: Multidrug-resistant and lately pan drug-resistant (PDR)
Acinetobacter Baumanii presents an increasing challenge to health care
and especially in Intensive Care Units (ICU).
Objectives: To evaluate the efficacy of daptomycin and vancomycin against
PDR Acinetobacter Baumanii blood stream infections in ICU. In vitro, the
administration of antibiotics usually used against Gram positive cocci (like
vancomycin or daptomycin) has resulted in good bacterial response against
PDR Acinetobacter even though it’s a Gram - bacterium. However, clinical
data to support the use of these regimens are still lacking.
Methods: From June 2014 to March 2015 all PDR Acinetobacter Baumanii
blood stream infections along with the given therapeutic regimens were
recorded. Age, sex, total days of antibiotic administration and culture results
were recorded.
Results: 4 blood stream infections in 4 patients (all women aged 34-78
average 57.75) were recorded for the time interval mentioned. Among
those, 3 were originally receiving intravenous colistin plus meropenem
while one was only taking meropenem. As soon as PDR blood stream
infection was confirmed daptomycin 6mg/kg (average 9 days of
administration) was started on 2 patients while vancomycin 15mg/kg/12
hours (average 8 days of administration)was added to the other two
cases. Subsequent blood cultures came back negative after 2-3 days
(2.2 days) of treatment.
Conclusions: Despite the small number of patients daptomycin and
vancomycin seems to be effective against PDR Acinetobacter Baumanii blood
stream infections. Further studies are needed to support the proposed
scheme.
Reference
1. Yang H, Chen G, Hu L, Liu Y, Cheng J, Li H, et al: In vivo activity of daptomycin/
colistin combination therapy in a Galleria mellonella model of Acinetobacter
baumannii infection. Int J Antimicrob Agents 2015, 45(2):188-191.
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Introduction: The development of intensive care medicine has led to
improved survival of patients with complex illnesses and extensive
injuries. Survivors are at risk of acquiring physical and functional deficits
that may have negative effects on health-related quality of life (HRQoL).
The significance of measuring HRQoL has been underlined by critical care
researchers since poor HRQoL is associated with an adverse prognosis.
Objective: The aim of this work was to examine the development of
HRQoL at 2, 6 and 12 months after ICU discharge in a mixed ICU patient
population with an ICU-stay > 96 hrs.
Methods: We analysed admissions during 2008-2014 to 49 ICUs that
submitted follow-up data to the Swedish Intensive Care Registry (SIR,
http://www.icuregswe.org). HRQoL was measured using the Short Form
36 (SF36) questionnaire at 2, 6, and 12 months after discharge from ICU.
SF36 domains, age, gender, illness severity on admission (SAPS3
probabilities) and length of ICU-stay were analysed for the entire cohort
and for important diagnostic groups. SF36 scores were compared to an
age- and gender-adjusted Swedish normal population. Differences in SF36
domains were analysed using non-parametric methods. Medians and
interquartile ranges are presented.
Results: Complete SF36 responses were analysed for 4453, 4019 and
2515 admissions at 2, 6 and 12 months, respectively. HRQoL at 2 months
in patients that subsequently were lost to follow-up was generally similar
to those with follow-up, but they were younger, less ill and had shorter
ICU-stay. Full longitudinal data with complete SF36 responses were
obtained in 1438 patients [Age: 66 yrs. (57-73 yrs.), female gender: 37.2%,
SAPS3 prob: 0.36 (0.19-0.55), ICU-stay: 7.0 days (4.9-11.5 days)]. SF36
improved over time in all domains (P < 0.001, Table), although some
domains remained stable from 6 to 12 months. Patterns of recovery
differed between important diagnostic groups (i.e. sepsis, out-of-hospital
cardiac arrest, COPD, ARDS). A large proportion of patients (10-25%
depending on SF36 domain) had HRQoL scores at 12 months which was
below 2 standard deviations of the age- and gender-adjusted Swedish
norm. The cardiac arrest group were among those with best, and the
COPD group were among those with worst HRQoL at 12 months.
Conclusions: HRQoL recovered over 12 months in critically ill patients
with a prolonged ICU stay. Recovery varied between diagnostic groups
and a large proportion of patients had markedly depressed HRQoL. These
findings may have important implications for follow-up and care after
critical illness.
Grant Acknowledgment: The Swedish Intensive Care Registry is partly
funded by grants from the Executive Committee of Swedish Quality
Registries.
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Introduction: Catheter-related infections are common life-threatening
healthcare-associated infections whose incidence can be decreased by
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Table 1(abstract A408) Longitudinal HRQoL (SF36) after discharge from ICU
Physical
function

Role
Physical

Bodily
Pain

General
Health

Vitality

Social
Function

Role
Emotional

Mental
health

2 mths (N = 1438)

50 (25-75)

0 (0-25)

52 (32-84)

54 (37-72)

45 (25-60)

63 (38-88)

33 (0-100)

72 (52-88)

6 mths (N = 1438)

65 (40-85)

25 (0-100)

62 (41-100) 57 (40-77)

55 (35-70)

75 (50-100)

100 (0-100)

80 (60-92)

12 mths (N = 1438)

70 (40-85)

25 (0-100)

62 (41-100) 57 (35-77)

55 (35-75)

75 (50-100)

100 (0-100)

80 (60-92

improving the quality of care. Optimisation of skin antisepsis is essential
to prevent short-term catheter-related infections. We hypothesised that
chlorhexidine-alcohol was more effective than povidone iodine-alcohol as
a skin antiseptic for preventing infections.
Methods: In our open-label, randomised controlled trial, we enrolled
consecutive adults (≥ 18 years) admitted to one of 11 French intensive
care units and requiring at least one central-venous, haemodialysis, or
arterial catheter. Before catheter insertion, we randomly assigned patients
by a secure web-based random-number generator (1:1:1:1, permuted
blocks of eight, stratified by centres) to have all the intravascular catheters
prepared with chlorhexidine-alcohol or povidone iodine-alcohol, applied in
one or two steps (cleaning the skin with antiseptic detergent prior to
antiseptic application). The incidence of catheter-related infections with
chlorhexidine-alcohol versus povidone iodine-alcohol was the primary
outcome. Physicians and nurses were not masked to group assignment
but microbiologists and outcome assessors were. Analyses were by
intention to treat. This study is registered with ClinicalTrials.gov, number
NCT01629550 and the protocol has been published (see Goudet et al).
Results: Between Oct 26, 2012, and Feb 12, 2014, 2546 patients were
eligible to participate in the study and 2349 (92.3%) were randomly
assigned to chlorhexidine-alcohol (1181 patients [2547 catheters]) or
povidone iodine-alcohol (1168 patients [2612 catheters]). Chlorhexidinealcohol was associated with lower incidence of catheter-related infections
(0.28 versus 1.77 per 1000 catheter-days; hazard ratio 0.15, 95% CI
0.05,0.41; p = 0·0002) compared to povidone iodine-alcohol. None of the
antiseptics caused systemic adverse events. Chlorhexidine-alcohol was also
superior for secondary end points:(CR-BSI HR = 0.21 (0.07,0.59), p = 0.003
and catheter colonization HR = 0·18 (0.13,0.24), p < 0.0001).
Detersion prior to antisepsis did not influenced the risk of infection (HR=
1.03 (0.57,1.88), p = 0.91) or catheter colonization (HR= 1.10 (0.89,1.35),
p = 0.39).
Severe skin reactions occurred more frequently with chlorhexidine-alcohol
(27 [2.6%] versus 7 [0.7%] patients; p = 0.0017), and led to chlorhexidine
discontinuation in two patients.
Conclusions: For skin antisepsis, chlorhexidine-alcohol provides greater
protection against short-term catheter-related infections than does
povidone iodine-alcohol, and it should be included in all bundles for
prevention of intravascular catheter-related infections.
Grant Acknowledgment: Unrestricted research grant from Carefusion.
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Rational: Neurally adjust ventilatory assist (NAVA) is a ventilatory mode
that tailors the level of assistance delivered by the ventilator to the
electromyographic activity of the diaphragm. Physiological studies have
demonstrated the benefit of NAVA on patient ventilator interactions and
prevention of lung over inflation. However, clinical data are currently
lacking.
Objectives: To compare NAVA and Pressure Support Ventilation (PSV) at
the early phase of ventilator weaning in patients recovering from an
acute respiratory failure.
Patients and Methods: A multicenter randomized controlled trial of 128
intubated adults (median [IQR] age, 66 [57-77] years) was conducted in
11 intensive care units in France from April 2010 to June 2012. Patients
were included as soon as they could tolerate PSV with a PS level
≤30 cmH2O, a PEEP ≤8 cmH2O and a FiO2 ≤50%. Patients were
randomly assigned to NAVA (n = 62) or PSV (n = 66). The PS level in the
PSV group and the NAVA level in the NAVA group were set to obtain a
tidal volume of 6-8 ml/kg. The primary end point was the probability to
remain in an assist mode during the entire first 48 hours. Secondary end
points were duration of mechanical ventilation and 28 days mortality.
Results: 67.2% (n = 45) in the NAVA group vs. 63.3% (n = 44) in the PSV
group (p = 0.66).. The time spend in an assist mode during the first
48 hours was 47 [43-48] hours in the NAVA group vs. 47 [40-48] hours in
the PSV group (p = 0.55). The asynchrony index was lower in the NAVA
group (19.7% vs. 32.6%), so was the prevalence of dyspnea at day-1 (9%
vs. 19%). The time to first extubation was 7 [2-10] days in the NAVA
group vs. 7 [2-10] days in the PSV group (p = 0.78). The hospital mortality
rate in the NAVA group was 14.5% (n = 9) vs. 21.2% (n = 14) in the PSV
group (p = 0.2). NAVA and PSV were associated to similar oxygenation.
NAVA was not associated with any adverse event.
Conclusions: NAVA can be applied efficiently in a clinical setting and
improves patient ventilator interaction. However, NAVA does not increase
the probability to remain in an assisted mode nor it reduces hospital
mortality.
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1
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Introduction: Acute kidney injury (AKI) is a common complication after
cardiac surgical procedures and is associated with an increased morbidity
and mortality.
Objective: In a multicenter randomized trial, we found that remote
ischemic preconditioning (RIPC) reduced acute kidney injury (AKI) in high
risk patients undergoing cardiac surgery. We now report on the effects of
RIPC on long-term outcomes.
Methods: In this follow up of the RenalRIPC trial, we examined the effect
of RIPC the composite end-point of all-cause mortality, need for renal
replacement therapy, and persistent renal dysfunction at 90 days
(MAKE 90 ). Secondary outcomes were renal recovery and dialysis
dependence in patients with AKI.
Results: RIPC significantly reduced the occurrence of MAKE 90 (17/120
(14.2%)) compared to the sham group (30/120 (25.0%); ARR, 10.8%, 95%
CI 0.9%-20.8%, P = 0.034). In the 108/240 patients who developed postsurgery AKI (RIPC 45 (37.5%), Sham-RIPC 63 (52.5%)), 2 (5.3%) in the RIPC
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group and 11 (22.0%) in the Sham-RIPC did not recovery renal function
by 90-days; ARR 16.7%, 95% CI, 3.2%-30.2%, P = 0.028) and 1 (2.4%)
versus 8 (15.4%) were dialysis dependent; ARR 13.0%, 95% CI, 2.1%23.8%, P = 0.036). A receiver operating characteristic (ROC) curve analysis
for the MAKE90 showed best performance for insulin-like growth factorbinding protein 7 (IGFBP7) and tissue inhibitor of metalloproteinases-2
(TIMP-2) ([TIMP-2]·[IGFBP7]) at 4 h (AUC 0.64; 95% CI 0.547-0.736, P =
0.004). The ROC analyses including AKI positive patients showed that
[TIMP-2]·[IGFBP7] was predictive at 4h for renal non-recovery (AUC 0.70;
95% CI, 0.587-0.818; P = 0.021) and at 12 h (AUC 0.74; 95% CI, 0.6040.879; P = 0.006) after cardiopulmonary bypass. The maximum urinary
[TIMP-2]·[IGFBP7] demonstrated an AUC of 0.75 (95% CI, 0.640-0.865; P =
0.004). Optimal cut points were determined from the ROC analyses
maximizing the Youden Index ([TIMP-2]·[IGFBP7] at 4h = 0.7; [TIMP2]·[IGFBP7] at 12h = 0.67, [TIMP-2]·[IGFBP7] maximum = 0.86). Sensitivities
ranged from 0.50 to 0.55, specificities from 0.75 to 0.82.
Conclusions: RIPC significantly reduced the 3-month incidence of a
composite end point of all-cause mortality, need for renal replacement
therapy, and persistent renal dysfunction in high risk patients undergoing
cardiac surgery. Furthermore, RIPC enhanced renal recovery in patients
with AKI.
Trial Registration: The trial is registered at http://www.drks.de (Identifier:
DRKS00005333).

MICROCIRCULATION
A412
Absence of high red blood cell velocity in the sublingual
microcirculation of patients with hyerdynamic septic shock
VS Kanoore Edul1,2*, C Ince2, A Risso Vazquez3, PN Rubatto3,
ED Valenzuela Espinoza3, S Welsh3, C Enrico3, A Dubin3
1
Hospital Fernández, Servicio de Terapia Intensiva, Buenos Aires, Argentina;
2
Academic Medical Center, University of Amsterdam, Translational
Physiology, Amsterdam, the Netherlands; 3Sanatorio Otamendi y Miroli,
Servicio de Terapia Intensiva, Buenos Aires, Argentina
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A412
Introduction: A quantitative assessment of the microcirculation in
patients with septic shock previously found that microvascular flow and
red blood cell (RBC) velocity were decreased 1 . This study, however,
mainly included patients with normodynamic septic shock.
Objectives: To show the presence of increased RBCV velocity in the
sublingual microcirculation of patients with hyperdynamic septic shock.
Methods: We evaluated the sublingual microcirculation of patients with
hyperdynamic (n = 20) and normodynamic (n = 20) septic shock, and in
healthy volunteers (n = 20). We defined hyperdynamic septic shock as a
cardiac index >4.0 L/min/m2. Videos were acquired with a SDF-imaging
device and analyzed with the AVA 3.0 software. Microvascular variables
were compared with one-way ANOVA. Histograms of RBC velocities were
built.
Results: The perfused vascular density (14.7 ± 4.4, 14.1 ± 3.9, 17.4 ± 1.1
mm/mm 2 , P < 0.05), the proportion of perfused vessels, (0.84 ± 0.24,
0.85 ± 0.23, 1.00 ± 0.00, P < 0.0001), the microvascular flow index (2.4 ±
0.7, 2.4 ± 0.7, 3.0 ± 0.0, P < 0.0001), and the RBC velocity (912 ± 291,
968 ± 204, 1303 ± 120 μm/s, P < 0.0001) were similar in hyperdynamic
and normodynamic septic shock, but lower than in healthy volunteers.
Both hyperdynamic and normodynamic septic shock did not have small
microvessels with RBC velocity higher than the percentile 1.0 of the
healthy volunteers.
Conclusions: As occurred in normodynamic septic shock, high RBC
velocity was absent in the sublingual microcirculation of patients with
hyperdynamic septic shock. Moreover, the histograms of septic patients
were shifted to the low range of RBC velocity.
Grant Acknowledgment: Supported by the grant PICT-2010-00495,
Agencia Nacional de Promoción Científica y Tecnológica, Argentina.
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Introduction: The intestinal mucosal-arterial PCO 2 (ΔPCO 2 ) remains
remarkably stable in anemic hypoxia suggesting that the villi perfusion is
well-maintained1. The microcirculation, however, has been insufficiently
studied in extreme hemodilution.
Objectives: To assess intestinal microcirculation during progressive
hemorrhage and hemodilution.
Methods: Sheep were assigned to either stepwise bleeding (n = 8) or
blood exchange with HES 130/0.4 (n = 8). A sham group (n = 8) was also
studied. Oxygen transport and consumption were measured by expired
gases analysis, microcirculation with SDF-technology, and ΔPCO2 by air
capnometry.
Results: In the last step, there were similar reductions in systemic and
intestinal oxygen transports and consumptions, and increases in
respiratory quotient and lactate, in ischemic and anemic hypoxia
compared to sham group. ΔPCO2 only increased in ischemic hypoxia (25
± 10, 5 ± 6, and 5 ± 6 mm Hg, P < 0.01). Superior mesenteric artery
blood flow decreased in ischemic hypoxia and increased in anemic
hypoxia (138 ± 55, 524 ± 99, and 325 ± 112 mL/min, P < 0.0001), but
mucosal and serosal microcirculations were more severely altered in
anemic than in ischemic hypoxia.
Conclusions: Although intestinal serosal and mucosal microcirculations
were severely compromised in anemic hypoxia, the ΔPCO 2 did not
increase. The lack of change in ΔPCO 2 cannot be ascribed to the
preservation of villi perfusion. These findings might be explained by
blood flow redistribution toward submucosal and muscular layers.
Grant Acknowledgment: Supported by the grant PICT-2010-00495,
Agencia Nacional de Promoción Científica y Tecnológica, Argentina.
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Introduction: The mechanisms of persistent hyperlactemia during
endotoxic shock are probably multifactorial. Both hypoperfusion-related
anaerobic production and adrenergic-driven aerobic generation have
been implicated. More recently an early and severe impairment in
exogenous lactate clearance has also been described [1]. Theoretically, an
excessive adrenergic response could influence all these mechanisms and
thus aggravate the problem.
Objectives: To assess the effects of dexmedetomidine (DEX) on lactate
production and exogenous lactate clearance in an endotoxic shock
model.
Methods: Twelve anesthetized sheep were subjected to a multimodal
hemodynamic/perfusion assessment including hepatic and portal vein
catheterizations, total hepatic blood flow, sublingual microcirculation, and
muscle microdialysis. After the monitoring phase, all received a 5 mcg/kg
LPS bolus (E coli O127:B8®) and then 4 mcg·kg1 ·hr1 for the rest of the
experiment. After 1hr they were volume resuscitated, and then
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Figure 1(abstract A412)

Figure 2(abstract A413) Intestinal microcirculation.
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Figure 1(abstract A414)

randomized to placebo or DEX. Sampling and exogenous lactate
clearances [2] were performed at 4 points (figure 1).
Results: DEX was not associated with any adverse hemodynamic effect
in terms of cardiac output, heart rate, mixed venous oxygen saturation,
central venous-arterial pCO 2 gradient and NE requirements as
compared to placebo. DEX animals presented significant lower
epinephrine levels (4.6 ± 1.3 vs 7.1 ± 1.4 ng/ml), arterial lactate levels
(6.4 ± 3.1 vs 9.2 ± 1.8 mmol/l), portal vein lactate levels (6.2 ± 2.2 vs
8.1 ± 2.0 mmol/l); and higher portal vein O2 saturations (78 ± 16 vs 68 ±
11 %), and exogenous lactate clearance (7.2 ± 5.4 vs 2.9 ± 1.5 ml/kg/min)
as compared to placebo at point D. No differences in muscle lactate
production or sublingual microcirculatory parameters could be observed.
Conclusions: Dexmedetomidine ameliorates the increase in gut lactate
production and impairment of exogenous lactate clearance in
experimental endotoxic shock. This effect is associated with a significant
reduction in systemic epinephrine levels.
Grant Acknowledgment: FONDECYT 1130200, Chile.
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Introduction: Analysis of microvascular density parameters is time
consuming and operator-dependent.1 This is the main limitation to use
microvascular monitoring in clinical practice as a “point-of-care” tool.
Recently, an automatic analysis software has been developed and could
allow us to obtain results quickly.
Objectives: The aim of this study was to assess the accuracy of
microvascular density parameters (total vessel density (TVD), perfused
vessel density (PVD) and proportion of perfused vessels (PPV)) obtained
by the new automatic analysis software CytoCamTools 1.7.12 (CC)
(Braedius, Amsterdam, The Netherlands) in comparison with Automated
Vascular Analysis (AVA) software 3.2 (MicroVision Medical, Amsterdam,
The Netherlands).
Methods: Sublingual microcirculatory videos were obtained using an
incidence dark field-imaging device (CytoCam, Braedius, Amsterdam, The
Netherlands). Only videos with a high quality score2 were selected for the
analysis. Each video was analysed using AVA 3.2 by two skilled operators
and results were compared with the analysis obtained by the

Figure 1(abstract A415) Bland-Altman between TVD-AVA and TVD-CC.

Figure 2(abstract A415) Bland-Altman between PVD-AVA and PVD-CC.

CytoCamTools 1.7.12 software. Bland-Altman analysis was used to look at
the agreement between the automatic software and the operators.
Results: 84 videos from 22 patients after cardiac surgery were analysed.
The mean bias between TVD-CC and TVD-AVA was 2.17 mm/mm^2 (95%
CI 1.44 to 2.90; p = 0.0001) with limits of agreement (LOA) of -4.41 (95%
CI -5.66 to -3.16) and 8.76 (95% CI 7.50 to 10.01) mm/mm^2 (Figure 1).
The mean bias between PVD-CC and PVD-AVA was 6.54 mm/mm^2 (95%
CI 5.67 to 7.42; p < 0.0001) with LOA of -1.37 (95% CI -2.87 to 0.13) and
14.46 (95% CI 12.95 to 15.96) mm/mm^2 (Figure 2). A good correlation
was found between the average of PPV-CC and PPV-AVA and the
difference of the two measurements where ΔPPV = -1.85(mean PPV) +181
(R=-0.94, (95%CI -0.96 to -0.91; p < 0.0001).
Conclusions: This study shows acceptable bias but wide limits of
agreement for the comparison of TVD, PVD and PPV between the
automated CC system and skilled operators. Further software improvements
may be needed before real time point of care testing of the microcirculation
can be used at the bedside.
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Introduction: Microcirculatory alterations have been correlated with
poorer outcomes in different populations of critically ill patients. A
controlled increase in the local skin temperature (thermal challenge)
induces vasodilation, which may represent a measure of microcirculation
recruitability and can be easily evaluated non-invasively using skin laser
Doppler (SLD) (1). We previously demonstrated lower SLD values during
thermal challenge in patients with circulatory shock, particularly in nonsurvivors (2).
Objectives: The aim of this study was to evaluate whether reduced
microcirculatory recruitability could be identified using this technique in
patients after cardiac surgery and, if so, whether it was correlated with
outcome.
Methods: We evaluated 28 patients admitted to our department of
intensive care after cardiac surgery. A thermostatic SLD probe (Perimed,
Sweden) was placed on the proximal anterior forearm to evaluate the
skin blood flow (SBF), measured in perfusion units (PU). The probe
temperature was set at 37°C and we recorded the basal SBF. The
temperature was then increased to 43°C and the SBF evaluated 9 min
later. We calculated the ratio between the two values as an index of
capillary recruitment. We compared patients who died or stayed in the
ICU for more than 72 hours (COMPLICATED) with those who survived and
stayed less than 72 hours in the ICU (CONTROL). All values are presented
as median values and interquartile range. We calculated the area under
the receiver operating characteristics curve (AUC-ROC) for the SLD ratio
43/37°C to discriminate between the two groups (COMPLICATED vs
CONTROL). All analyses were performed using SPSS 22.0 (IBM, USA).

Results: The main patient characteristics are shown in Table 1. SBF was
similar between groups at 37°C, but lower at 43°C in the COMPLICATED
than in the CONTROL group (Table 2). The AUC-ROC (CI 95%) for the SLD
ratio was 0.76 (0.58-0.94).
Conclusions: Patients with a complicated course after cardiac surgery
have reduced microcirculatory recruitability as assessed by a non-invasive
SLD thermal challenge in the first hours during the ICU stay.
Grant Acknowledgment: Institutional funds.
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Introduction: The importance of vasopressors in achieving the mean
arterial pressure target in the early resuscitation of septic shock has been
demonstrated and sepsis has been recently defined as a systemic response
to infection with the presence of some degree of organ dysfunction [1,2].
However, timing of norepinephrine (NE) for the prevention of organ
dysfunctions in sepsis has not been investigated.

Table 1(abstract A416) Main characteristics of both groups
VARIABLE

CONTROL (n = 16)

COMPLICATED (n = 12)

P

Age (years)

67 ± 13

69 ± 9

0.65

Coronary disease n(%)

8(50)

8(67)

0.68

Pre-surgery left ventricular ejection fraction (%)

60(38-60)

57(28-60)

0.54

Cardiopulmonary bypass time (min)

122(94-130)

127(121-148)

0.31

Hemoglobin (g/dL)

10.9(10.0-11.5)

9.7(9.3-10.4)

0.09

APACHE II score

15 ± 4

21 ± 6

< 0.01

ICU length of stay (days)

1.0(0.9-1.9)

6.8(4.2-11.5)

< 0.01

Mortality n(%)

0(0)

3(25)

0.07

Table 2(abstract A416) Hemodynamic and SLD variables
VARIABLE

CONTROL (n = 16)

COMPLICATED (n = 12)

P

Cardiac index (L/min/m²)

2.5(2.0-2.8) (n = 7)

1.9(1.8-2.4) (n = 12)

0.24

Mean arterial pressure (mmHg)

79 ± 8

72 ± 9

0.04

Central venous pressure (mmHg)

10 (6-12)

11 (9-12)

0.83

Lactate (mEq/L)

1.4 (1.1-2.3)

2.1 (1.6-3.0)

0.13

Norepinephrine (mcg/Kg/min)

0.0(0.0-0.1)

0.2(0.0-0.3)

0.01

Time from ICU admission to SLD test (hours)

2(1-6)

2(1-15)

0.43

Skin blood flow 37°C (PU)

12.8(10.1-21.7)

13.0(9.3-19.6)

0.71

Skin blood flow 43°C (PU)

81.8(47.1-126.3)

38.9(18.0-66.6)

0.03

Skin blood flow ratio

5.8(3.2-8.0)

2.9(1.8-3.8)

0.02
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Objectives: We studied the role of earlier low dose NE administration as
a neurohormone rather than as a vasopressor for the prevention of organ
dysfunctions in sepsis.
Methods: To achieve and maintain MAP at ≥ 70 mm Hg and central
venous oxygen saturation ≥ 70%, in Group Early-NE (n = 16), fluid
challenge and norepinephrine therapy concurrently was started within
6 hours at a dose of 0.1 μg/kg/min to a maximal dose of 0.3 μg/kg/min
in sepsis patients with a decreasing trend in MAP from the baseline.
Group Late-NE (n = 19) consisted of the sepsis patients whom
hypoperfusion persists in spite of fluid resuscitation, and norepinephrine
was started after 6 hours with the dosage like Early-NE. In both groups,
the norepinephrine infusion was continued until the resolution of septic
shock.
Results: The average time to initial antimicrobial treatment was not
significantly different in both groups. Mortality rate and organ

Figure 3(abstract A417)

Figure 1(abstract A417) Accumulated net positive fluid balance at
the first 3 day was higher in the Late-NE group (p < 0.05).

dysfunctions (including cardiovascular, respiratory, coagulatory, renal and
liver) were significantly lower in Group Early-NE.
Conclusions: Our results show that early administration of low dose
norepinephrine in patients with sepsis is associated with a decreased
organ dysfunctions and an increased survival rate. Although earlier
vasopressor therapy can help to trigger the quality of delivered care, more
importantly a decrease in net fluid balance seems to be the underlying key
factor in our study. Early initiation of NE, as a new approach, should be
assessed detailed regarding the pathophysiology of the organ
dysfunctions in sepsis.
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Figure 2(abstract A417) Urine output at 2nd and 3rd days were
significantly higher and serum creatinine levels at 2nd and 3rd
days were significantly lower for the Early-NE group compared to
the Late-NE groups.

Objectives: To investigate that the treatment of the hemofiltration
combine with HA hemoadsorption to improve the immune function in
HLA-DR low expression of sepsis patients.
Methods: 60 sepsis patients with HLA -DR expression < 30% of patients
was selected, and divided them randomly into experimental group and
control group, each group has 30 cases, and they were treated with
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sepsis standard operating procedures, on the basis of that, the
experimental group increases the treatment of hemofiltration combine
with the HA hemoadsorption in 1-3 days, the CVVH mode, and the
former dilution volume is 4L/h, the hemofilter HF2000 series blood
adsorber HA -330H. On the 0, 3, 5, 7 days of treatment, detecting the two
groups of patients’ expression level of the peripheral blood mononuclear
cells of HLA - DR; and evaluate APACHE II scores of two groups of
patients, duration of mechanical ventilation, ICU stay and the differences
of 28 days survival rate between the two groups.
Results: Patients’ HLA-DR expression of two groups was all < 30% before
treatment, and there is no statistical difference, (25.9 ± 7.3% vs 26.4 ±
6.7%, p > 0.05). In the treatment of 3, 5, 7 days ,the HLA - DR expression
of the experimental group increased significantly, and apparently higher
than the control group, there are statistical differences, including after
the treatment 3 days that HLA - DR (38.9 ± 8.6% vs 29.3 ± 7.1%, P <
0.05), 5 days’ (42.7 ± 9.2% vs 31.4 ± 6.5%, P < 0.05), 7 days’ (40.9 ± 8.5%
vs 29.4 ± 6.7%,.
P < 0.05). APACHE II grade shows that there is no significant difference
between the two groups before treatment (22.4 ± 5.3 vs 21.7 ± 6.2, P >
0.05). After 3,5, and 7 days’ treatment, we can see the APACHE II grade of
the experimental group decreased, which is obviously less than the
control group, and there is statistical difference between two groups. The
APACHE II grade after 3 days treatment is (18.6 ± 3.6 vs 20.5 ± 4.3, p <
0.05), 5 days’ treatment is (15.8 ± 3.9 vs 21.1 ± 4.4, p < 0.05) and 7 day’
treatment is (14.9 ± 4.2 vs 19.8 ± 3.7, p < 0.05). Comparing the
experimental group to the control group, there is a statistical difference
in the duration of mechanical ventilation (13.3 ± 3.4 vs 18.9 ± 4.5, P <
0.05), ICU stay (20.7 ± 3.9 vs 26.8 ± 4.7, P < 0.05) and the 28 days survival
rate (83.3% vs 73.3%, P < 0.05).
Conclusions: Hemofiltration combined with HA hemoadsorption can
improve the expression level of HLA-DR low expression of sepsis patients,
to some degree ,improve immune function of sepsis patients and
prognosis.
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Introduction: Recent insights in sepsis pathology have led to the view
that not the initial hyperinflammatory state, but rather a profoundly
suppressed state of the immune system, also called immunoparalysis,
accounts for the majority of sepsis-related deaths. Therefore,
reconstitution of immunocompetence in sepsis is emerging as a
promising therapeutic target to improve outcome. Bacille Calmette-Guérin
(BCG) vaccine not only protects against tuberculosis, but exerts beneficial
effects on other infectious diseases as well. These non-specific effects of
BCG seem to be mediated by potentiation of adaptive immunity through
heterologous effects, as well as epigenetic functional reprogramming of
innate immune cells to an enhanced phenotype, a process described as
‘trained immunity’, which has been shown in vitro, ex vivo, and in animal
models. Therefore, BCG-vaccination could represent a novel therapeutic
option to treat sepsis-induced immunoparalysis, although its
immunomodulatory effects in humans in vivo have not yet been
investigated. Furthermore, the live BCG vaccine presents a potential risk
of disseminated disease in immunoparalyzed patients, which can be
circumvented by inactivating the vaccine through gamma-irradiation.
Objectives: To determine the effects of gamma-irradiated BCGvaccination on the in vivo innate immune responses induced by human
endotoxemia. Also, to determine the effects of gamma-irradiated BCGvaccination on ex vivo responsiveness of leukocytes to various
inflammatory stimuli.
Methods: In a randomized double blind placebo-controlled study,
healthy male volunteers were vaccinated with gamma-irradiated BCG (n =
10) or placebo (n = 10) and received 1 ng/kg lipopolysaccharide (LPS)
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intravenously on day 5 after vaccination to assess the in vivo immune
response. Peripheral blood mononuclear cells were stimulated with
various related and unrelated pathogens 5, 8 to 10, and 25 to 35 days
after vaccination to assess ex vivo immune responses.
Results: LPS administration elicited a profound systemic immune
response, characterized by increased levels of pro-and anti-inflammatory
cytokines, hemodynamic changes, and flu-like symptoms. However, BCG
neither modulated this in vivo immune response (Figure 1), nor ex vivo
leukocyte responses at any time-point (Figure 2).
Conclusions: Gamma-irradiated BCG does not modulate the innate
immune response in vivo in humans and is therefore unlikely to represent
an effective treatment option to restore immunocompetence in patients
with sepsis-induced immunoparalysis.
Grant Acknowledgment: M.G.N. was supported by a Vici grant of the
Netherlands Organization for Scientific Research and an ERC Consolidator
Grant (#310372).
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Introduction: Microcirculatory dysfunction plays an important role in
sepsis-related multiple organ dysfunction.(1) Several studies has shown
polymyxin B hemoperfusion has favorable effects on mean arterial pressure,
vasopressor use, and mortality.(2) One rat sepsis study had found that
microcirculation was better maintained in the polymyxin B hemoperfusion
group.(3) However, the effects of polymyxin B hemoperfusion on the
microcirculation of the intestinal mucosa, intestinal muscular-serosal layer,
kidney, and liver were unknown. We used a fecal peritonitis-induced septic
pig model to investigate the effect of polymyxin B perfusion on the
microcirculation.
Objectives: This animal study aimed to investigate the effect of polymyxin
B-immobilized fiber column hemoperfusion on the microcirculation of
multiple organs in septic pigs.
Methods: Eighteen male Lanyu pigs (Taitung Animal Propagation Station,
Taiwan, body weight 25 ± 4 kg) will be investigated. This study was
approved by the Institutional Animal Care and Use Committee. The
animals were randomly assigned to the following 3 groups: 1 - Sham; 2 Sepsis (fecal peritonitis model); and 3 - Sepsis + PMX-HP (fecal peritonitis
model + polymyxin B-immobilized fiber column hemoperfusion). Time
course of the animal model is shown in the Figure 1.
In the Sepsis and Sepsis + PNX-HP groups, 0.5 g/kg autologous feces and
200 mL 5% glucose were injected into the abdominal cavity. The
hemodynamic parameter was monitored by the Pulse index Contour
Continuous Cardiac Output system. A sidestream dark-field video microscope
and a tissue oxygen monitor were used to investigate microcirculation.
Results: 12 pigs completed the study (4 for each group). The
hemodynamic parameters were shown in the Table 1.
The perfused small vessel density (PSVD) of the terminal ileal mucosa in
the septic pigs was less than the non-septic pigs at 0h (24.3 mm/mm2 vs.
30.0 mm/mm 2 , p = 0.005). The images of the microcirculation of the
terminal ileal mucosa at 6h were shown in Figure 2.
Table 2 represents that the PSVD of the terminal ileal mucosa at 6h in the
Sepsis + PMX-HP group had a trend to be greater than the Sepsis group
(25.7 mm/mm2 vs. 16.3 mm/mm2, p = 0.066).
The images of the microcirculation of the kidney surface at 6h were
shown in Figure 3.
Table 3 represents the fact that the urine output in the Sepsis + PMX-HP
group was greater than in the Sepsis group.
Conclusions: In summary, we found that polymyxin B hemoperfusion for
septic pigs improves urine output and has a potential to attenuate the
microcirculatory dysfunction of the terminal ileal mucosa.
Grant Acknowledgment: Supported, in part, by research grant 103FTN11 and NTUH.103-A125 from the Far Eastern Memorial Hospital and
National Taiwan University Hospital Joint Research Program.
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Figure 1(abstract A419) In the panels A and B, median values of pro-inflammatory cytokines TNF-a and Il-6 are depicted while in panel C median values
of the anti-inflammatory cytokine IL-10 is shown (n = 10 per group). Panels D-F depict median ± interquartile range of area under curve (AUC) of the
respective cytokines (n = 10 per group). P values calculated using Mann-Whitney U-tests
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Introduction: Hypoxia has been shown to exert immunomodulatory
effects1. As oxygenation is daily practice in critical care, and the majority
of critically ill patients suffer from inflammatory-related conditions,
permissive hypoxia might be a novel therapeutic strategy. In addition,
there are pharmacologic hypoxia-mimetics available that can replicate the
hypoxia-effects without the potential drawbacks of systemic hypoxia. The
hypoxic immunomodulatory effects are thought to be mediated through
a group of transcription factors called hypoxia-inducible factors (HIFs)2.
However, in vitro studies have demonstrated that, depending on the celltype, these effects can be both pro- and anti-inflammatory. The net
effects of hypoxia during systemic inflammation in vivo are therefore
unknown.
Objectives: To determine the immunomodulatory effects of various
degrees of hypoxia and hypoxia mimetics during systemic inflammation
in mice.
Methods: BALB/c mice (n = 8 per group) were placed in an air-tight cage
with variable degrees of oxygen (normal (21%), 12%, 9%, and 6%), or were
injected with the hypoxia-mimetic cobalt chloride (CoCl 2, 30mg/kg i.p.).
After 1 hour, LPS (5 mg/kg E. Coli endotoxin, serotype 0111:B4) or placebo
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Figure 2(abstract A419) Data expressed as median and interquartile range of the fold change compared with day 1 (before vaccination) (n = 10 per
group). p-values calculated using repeated measures two-way analysis of variance (ANOVA, time and interaction terms) on log transformed data. Day 6
was the endotoxemia experiment day

Figure 1(abstract A420) Time course of the animal model.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Table 1(abstract A420) Hemodynamic parameters
Sham

Sepsis

Sepsis + PMX-HP

N

4

4

4

HR_0h (bpm)

132 (14)

160 (22)

174 (28)

HR_6h (bpm)

127 (49)

188 (3)

169 (13)

MAP_0h (mm Hg)

90 (12)

94 (20)

80 (26)

MAP_6h (mm Hg)

74 (8)

77 (18)

75 (5)

CI_0h (L/min/m2)

3.5 (0.7)

3.4 (1.3)

3.4 (0.4)

CI_0h (L/min/m2)

3.3 (0.6)

3.4 (0.3)

3.1 (0.7)

EVLWI_0h (mL/kg)

11.8 (2.6)

14.4 (2.7)

12.3 (1.9)

EVLWI_6h (mL/kg)

13.5 (2.4)

17.4 (4.7)

14.5 (4.6)

Figure 2(abstract A420) Microcirculation of terminal ileal mucosa (6h).
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Table 2(abstract A420) Microcirculation comparison

Intestinal
mucosa

Kidney

Sham

Sepsis

Sepsis +
PMX-HP

PSVD_0h (mm/mm2)

30.0 (2.4)

25.2 (3.9)

23.5 (5.0)

PSVD_6h (mm/mm2)

31.2 (2.2)

16.3 (11.7)

25.7 (5.1)

StO2_0h (%)

54 (7)

41 (18)

41 (22)

StO2_6h (%)

66 (2)

42 (16)

48 (6)

PSVD_0h (mm/mm2)

35.1 (3.0)

26.9 (12.1)

24.0 (7.5)

PSVD_6h (mm/mm2)

37.3 (2.0)

22.8 (17.6)

24.2 (4.3)

StO2_0h (%)

69 (12)

58(8)

63 (11)

StO2_6h (%)

74 (8)

63 (5)

66 (10)

Figure 3(abstract A420) Microcirculation of kidney surface (6h).
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Table 3(abstract A420) Vasopressor, urine output, and
laboratory results
Sham

Sepsis

Sepsis +
PMX-HP

Norepinephrine_6h (mcg/kg/
min)

0.09 (0.16)

0.62 (0.56)

0.33 (0.39)

Fluid therapy 0-6h (mL)

2212 (754)

2912 (999)

3262 (430)

Urine output 0-6h (mL)

191 (30)

131 (69)

256 (71)

Creatinine_0h (mg/dL)

1.3 (0.2)

1.6 (0.9)

1.5 (0.3)

Creatinine_6h (mg/dL)

1.3 (0.2)

2.0 (1.3)

1.5 (0.6)

ALT_0h (U/L)

24 (5)

33 (3)

27 (6)

ALT_6h (U/L)

20 (5)

32 (11)

22 (3)

Lactate_0h (mmol/L)

1.2 (0.5)

3.9 (2.5)

3.9 (1.9)

Lactate_6h (mmol/L)

1.6 (0.6)

4.2 (1.9)

3.8 (3.1)

(NaCl 0.9%) was administered i.p. Ninety minutes after LPS/placebo
administration, rectal temperature was measured and animals were
sacrificed. Blood plasma was analyzed for cytokine concentrations.
Furthermore, mRNA expression of interleukin (IL)-10 and the HIF-1a target
gene vascular endothelial growth factor (VEGF) were determined in spleen
samples.
Results: As expected, LPS administration resulted in hypothermia.
Hypoxia and CoCl2 also lowered body temperature, in a dose-dependent
fashion (Figure 1). Hypoxia itself did not result in elevated cytokine levels
in plasma. Endotoxemia resulted in increased levels of circulating proinflammatory cytokines Tumor Necrosis Factor (TNF)-a, IL-6, IL-8, as well
as anti-inflammatory IL-10 (Figure 2). Hypoxia and CoCl2 attenuated the
endotoxin-induced pro-inflammatory cytokine response in a dosedependent manner, while IL-10 protein levels were relatively unaffected.
Furthermore, hypoxia resulted in a dose-dependent upregulation of
splenic VEGF and IL-10 mRNA expression (Figure 3).
Conclusions: Hypoxia results in hypothermia and attenuation of the
systemic pro-inflammatory response in a dose-dependent fashion, while
preserving or enhancing the anti-inflammatory response. Administration
of the hypoxia-mimetic CoCl 2 results in a similar immunological
phenotype. Our results suggest that permissive hypoxia is a novel nonpharmacological anti-inflammatory therapeutic strategy.
References
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Figure 1(abstract A421) Rectal temperature in degrees Celsius (°C).
Data are shown as mean ± SEM. Stastistical analysis was
performed using two-way analysis of variance with Bonferonni
post-hoc tests. * p < 0.05 compared with normoxia (21% with
same LPS/placebo) # p < 0.05 compared with placebo (same %
oxygen or CoCl2).
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Introduction: Due to its reduced density, Helium/Oxygen (He/O2) reduces
the work of breathing, intrinsic PEEP and hypercapnia more than Air/O2
during non-invasive ventilation (NIV) in COPD exacerbations [1,2]. Two
prospective, randomized multicenter trials were inconclusive in showing a
benefit of He/O2 NIV on outcome (intubation, mortality, length of stay
(LOS) in ICU) but were potentially underpowered [3,4].
Objectives: To evaluate whether 72-hr continuous He/O2 during both
spontaneous breathing and NIV is superior to Air/O2 in reducing NIV
failure (intubation or mortality during ICU stay) in severe hypercapnic
COPD exacerbations. Secondary outcomes included physiological
parameters, duration of ventilation, ICU and hospital LOS, 6-month
recurrence and rehospitalization rates.
Methods: Prospective, randomized multicenter (16 centers in 6 countries)
trial, comparing the two gas mixtures for a maximum of 72 hours.
Hypothesis was that He/O 2 would reduce intubation rate from 25% to
15%, resulting in a total sample size of 670 patients. Spontaneous
breathing and NIV were applied with specific devices for He/O2. Same
ventilator was used in both arms.
Results: The trial was stopped prematurely for futility (low intubation rate
reported by the adjudication committee). 445 patients were included
(mean ± SD 68 ± 11 yrs; M:F 69:31%; BMI 26 ± 6 kg/m2; SAPS 3 49 ± 8;
Resp rate (RR) 29 ± 6/min - PaO2 75 ± 36 mmHg; PaCO2 69 ± 16 mmHg;
pH 7.30 ± 0.06 - intention-to-treat data set), with no baseline difference
between He/O2 vs. Air/O2. The primary outcome was negative (Figure 1)
and baseline pH was the only significant predictor of NIV failure. NIV
failure occurred in the first 72 hours (while receiving the study treatment)
in 58% of failures with He/O2 and 84% with Air/O2 (p = 0.97). RR (Figure 2),
pH, PaCO 2 and encephalopathy improved faster and with greater
magnitude with He/O2.
Conclusions: NIV failure rate was not reduced by He/O2 administered
during NIV and spontaneous breathing for up to 72 hrs. Failure rate was
low in both groups, reflecting the current efficacy of NIV in
decompensated COPD. However, He/O2 led to improved physiological
response, thus confirming previous results, and a shorter duration of
invasive ventilation and ICU stay in patients with NIV failure.
Grant Acknowledgment: ClinicalTrials.gov Identifier: NCT01155310.
Study funded by Air Liquide Healthcare.
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Figure 2(abstract A421) Plasma cytokines (Tumor Necrosis Factor (TNF)a, Interleukin(IL)-6, IL-8 and IL-10). Data are shown as mean ± SEM.
Statistical analysis was performed using two-way analysis of variance with Bonferonni post-hoc tests. * p < 0.05 compared with normoxia
(21% with same LPS/placebo). # p < 0.05 compared with placebo (same % oxygen of CoCl2)

Figure 3(abstract A421) Splenic mRNA expression of Interleukin 10 (IL-10) and vascular endothelial growth factor (VEGF). Data are shown as
mean ± SEM. Statistical analysis was performed using two-way analysis of variance with Bonferonni post-hoc tests. * p < 0.05 compared with
normoxia (21% with same LPS/placebo). # p < 0.05 compared with placebo (same % oxygen of CoCl2)

Figure 1(abstract A422)

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Figure 2(abstract A422)
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CLINICAL STUDIES IN ACUTE
RESPIRATORY FAILURE
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Introduction: There is now increasing recognition of potential harm due
to hyperoxia. Conventional practice of oxygen therapy often result in
hyperoxia. Nearly all patients on mechanical ventilation receive
supplemental oxygen therapy. However, RCTs investigating the effects of
different oxygenation level during MV are lacking.
Objectives: We aim to systematically evaluate whether liberal
oxygenation strategy is beneficial or harmful compared to conservative
oxygenation strategy for patients on invasive MV.
Methods: Patients likely to require 48 hours of MV, older than 18 years
were included. Prospective trial conducted in 4 university affiliated ICU in
Australia, New Zealand and France. Enrolled patients were randomly
allocated to either liberal or conservative oxygenation arm(SaO2/SpO2
>96% or between 88-92% respectively) and followed until day 90. The
bedside nurse titrated FiO2 to reach the oxygenation target.
Results: 357 patients were screened and 104 were enrolled, 53 and 51
respectively in conservative and liberal arm respectively. Patients
characteristics were similar at baseline. ABG’s were checked more often in
the conservative arm. Using an hypoxemia threshold of SpO2 < 88%, 1%
and 0.3% of the values in the conservative and liberal arm respectively
were in hypoxemic range. With a PaO2 threshold < 55 mmHg, 7% and
1% respectively of the values were in hypoxemic range. With a threshold
of SpO2>98% while FiO2 > 0.21, 4% and 22% of SpO2 values respectively
were in the hyperoxic range. Same difference were found when using an
hyperoxic threshold of PaO2>120 mmHg (p < 0.05 for all comparison).
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Participants spent majority of time within the intended target range in
both groups. Mean AUC and 95%CI for SpO2, SaO2, PaO2 and FiO2 were
significantly lower in the conservative group compared to liberal group.
Survival analysis curve were similar for both groups (OR 0.77 (95%CI:0.41.50; p = 0.44)). For patients with a P/F ratio < 300, the separation in
mean FiO2 was wider between the two arms. Outcome were similar.
There slightly more arrhythmia-free days in the conservative arm. In
thisP/F < 300 subgroup, the adjusted hazard ratio for death by day 90
was lower in the conservative arm compared to liberal arm.
Conclusions: Our study demonstrate that conservative oxygenation
strategy is a feasible and safe alternative to the usual liberal oxygenation
strategy.
Grant Acknowledgment: Intensive Care Foundation (ANZ), University
Hospital Besançon (France) and Don Du Souffle (France).
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Introduction: Oxygen therapy is commonly administered in critical care
and emergency medicine. Its benefits are well known but potential sideeffects may be underestimated. Compliance to recommendations remains
dependent on staff workload. We developed FreeO2, an innovative device
that automatically titrates oxygen flow delivered through nasal cannulas
or masks to maintain the patients in the SpO2 target set by the clinician1.
Objectives: To compare FreeO 2 with oxygen manual adjustment, in
patient admitted to the emergency department (ED) for acute respiratory
failure (ARF).
Methods: We conducted a multicentre randomized controlled study.
Inclusion criteria were: admission to ED for ARF requiring O2≥3L/min. Main
exclusion criteria were: O 2 ≥15 L/min, immediate need for ventilatory
support. After inclusion, patients were randomized to either FreeO 2 or
conventional O2 manual adjustment during 3 hours. The randomization
was web-based and stratified for the type of respiratory failure
(hypoxemia/hypercapnia) and for the centre. Primary outcome was the %
of time with SpO2 within the predefined target (92-96% for hypoxemic
patients; 88-92% for hypercapnic patients). Secondary endpoints were:
frequency of severe hypoxemia (SpO2 < 85%) and hyperoxia (SpO2> 98%),
partial or complete oxygen weaning at the ED, total O2 duration, ventilator
support use, ICU admissions, ICU and hospital LOS.
Results: 187 patients were randomized (93 FreeO 2 and 94 Manual).
Baseline physiological characteristics were similar in the 2 groups: age =
76 ± 12 yrs., 35% of COPD patients; mean O2 flow at inclusion was 5.8 ±
3.1 L/min. No serious adverse events related to the protocol or device
was recorded. The percentage of time within the SpO2 target was 81 ±
21% in the FreeO 2 arm and 51 ± 30% in the Manual arm (P < 0.001).
Percentage of time with severe hypoxemia and with hyperoxia were
significantly lower with FreeO2 (P < 0.001). The percentage of patients
with O 2 flow reduction of more than 50% during the 3 hours of the
study was 39% with FreeO 2 vs 19% in the Manual arm (P = 0.011).
Percentage of O2 weaning at the end of the study (3h) was 4.3% in the
FreeO 2 arm vs. 14.1 % in the Manual arm; p < 0.001. Significantly less
patients in the hypercapnic subgroup were transferred in the ICU, overall
O2 administration and hospital LOS were significantly reduced in the nonadjusted analysis (9.2 ± 6.9 vs 11.1 ± 7.0, P = 0.01).
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Conclusions: The automation of oxygen therapy with FreeO2 at the ED
improves the oxygenation parameters with more time in the specified
SpO 2 target, less desaturation and less hyperoxia. FreeO 2 may reduce
staff workload and improve the compliance to recommendations for
oxygen administration with potential related clinical benefits.
Grant Acknowledgment: PHRC National 2010 FreeO2 Hypox #08-12.
Grant PSR-SIIRI-MDEIE (Ministry of Finances, Québec).
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Introduction: In the early 2000’s, two randomized controlled trials have
shown that non-invasive ventilation (NIV) could decrease mortality of
immunocompromised patients admitted to ICU for acute respiratory failure
(ARF) as compared to standard oxygen therapy (O2) [1,2]. However, the
benefits of NIV in immunocompetent patients with ARF failure are
debated. High flow nasal cannula oxygen therapy (High-Flow Oxygen) may
offer an alternative in hypoxemic patients. We recently found in a
randomized controlled trial including 310 patients with ARF that High-Flow
Oxygen decreased mortality as compared to NIV [3]. Immunocompromised
patients could be also included in this study, except those with profound
neutropenia. Therefore, we assessed the benefits of High-Flow Oxygen or
NIV in this subgroup of patients.
Objectives: To compare intubation and mortality rates in the subset of
immunocompromised patients admitted to ICU for ARF.
Methods: We performed a subgroup analysis of the FLORALI study. This
study included all patients with non-hypercapnic (PaCO2 ≤ 45 mm Hg) ARF
excluding patients with cardiogenic pulmonary edema and those with
underlying chronic lung disease. Patients were assigned to three groups
according to treatment: High-Flow Oxygen, O2 or NIV. The primary outcome
was the intubation rate and secondary outcome included 90-day mortality.
We focused on the subset of immunocompromised patients included in this
study, knowing that patients with profound neutropenia were excluded.
Results: Among the 310 patients with ARF, 82 (26%) were
immunocompromised including 26 patients in the High-Flow Oxygen
group, 30 in the O 2 group, and 26 in the NIV group. Intubation rates
were 31%, 43% and 55% in the High-Flow Oxygen, O2 and NIV groups,
respectively (p = 0.04). The 90-day mortality rates were 15%, 27% and
46% in the High-Flow Oxygen, O2 and NIV groups (p = 0.046). Ventilatorfree days at day 28 were 26 ± 6, 23 ± 10 and 14 ± 13 days in the HighFlow Oxygen, O2 and NIV groups, respectively (p < 0.0001).

Page 209 of 507

Conclusions: In immunocompromised patients admitted to ICU for acute
hypoxemic respiratory failure, High-Flow Oxygen was associated with
lower intubation and mortality rates, and a reduced duration of invasive
mechanical ventilation as compared to O2 or NIV.
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Introduction: The WIND study “Weaning according to New Definition “
prospectively collected epidemiologic data concerning mechanical
ventilation (MV) and weaning. The aim of the present analysis was to
specifically address mortality at the different pre-defined steps of the
weaning process.
Methods: This is a subsequent analysis of the original prospective
observational study run in 36 intensive care units in France, Spain and
Switzerland over a three month period. All patients requiring intubation
and MV were enrolled. MV modality, results of spontaneous breathing
trials (SBT) and extubation, therapeutic limitation as well as survival were
daily collected until ICU discharge or day 60. A weaning attempt (WA)
was defined either by a spontaneous breathing trial or a direct
extubation (planned or unplanned). Weaning success was defined as
discharged alive without mechanical ventilation within the 7 days
following extubation. The prognosis of patients at the key steps of the
weaning process was analysed as mortality at ICU discharge or D60.
Results: 2729 patients were enrolled and 20 specifically intubated for
upper airway obstacle were excluded. 2709 patients were analysed
among whom 2051 entered the weaning process (i.e. had at least one
WA). Prognosis is reported on table 1 for the whole cohort, for the
patients entering weaning, after failure of the first WA and for the
patients still ventilated 7 days after the first WA.
Conclusions: Based on this large cohort of intubated patients, mortality
was 10% for the patients entering the weaning process but was three
times higher (33%) in patients failing their 1 st WA; 63% of the deaths
occurred within one week after the failed WA. The present analysis is the
first to document mortality along different steps of the weaning process
as experienced in daily practice.
Grant Acknowledgment: Association d’aide aux insuffisants respiratoires
(Rouen, France).
*GB and TP are considered both as first authors.

Table 1(abstract A426) After failure of 1st WA, 125 patients (among the 197 dead) died in the seven first days
Intubated patients

Entering weaning (WA)

Failure 1st WA

Still ventilated 7 days after 1st WA

Patients (N)

2709

2051

605

218

Mortality, % (N)

28 (771)

10 (205)

33 (197)

28 (62)
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SAFETY, QUALITY AND
ORGANISATION OF THE ICU 2
A427
Safety culture in intensive care in france: is there a link with morbimortality conferences?
C Bretonnière*, C Guitton
CHU Nantes, Nantes, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A427
Introduction: Improving the safety of care is a challenge for the health
systems. Development of a safety culture (SC) is one of the objectives.
SC can be defined as a coherent and integrated set of individual and
organizational behavior, based on shared values and beliefs, which
continually seeks to reduce damage to patients, which may be related to
health care. By “coherent and integrated set of behaviors”, it refers to
ways of acting, common practices, but also ways of feeling and thinking
shared by professionals about security of care.
Morbidity-mortality conferences (MMC) are one tool that could help for
improving SC.
The main objective of the national multicenter REA-C-SUR project is to
measure the SC in ICUs in France. The secondary objective is to establish
a link between SC and the characteristics of MMR.
This project, was initiated by the national group ‘RMM, Qualité et Sécurité
des Soins en Réanimation’. It is funded by a national grant AO PREPS
2012.
Material and Methods: SC was measured among professionals (doctors,
managers, nurses...) through the questionnaire (Hospital Survey on Patient
Safety Culture, HSOPS) developed by AHRQ in the United States and
validated in French. This questionnaire, through 40 items, explores ten
dimensions of SC (Table 1). A dimension is developed if the score is
above 75% and “to be improved” if the score is less than 50%.
For each unit, MMCs’ organizational characteristics were collected.
Results: From September 2013 to September 2014, 64 units (adults or
pediatric) were included from French hospitals as follow: 40 teaching, 23
non-teaching, 1 private sector. A total of 36 149 patients, in 2012, were
admitted.
Participation rate was excellent: 3692 questionnaires filled out of 4811
(77%). SC overall is really undeveloped. The scores for perception by
professionals in the management support for security (dim 9) or
teamwork between departments (dim 10) are extremely bad: less than
50% for almost all units. The dimension “non-punitive response” is also
very developed (Figure 1).
There is a statistical link between MMR and SC. The more MMR are
structured, the better the scores for the overall perception of safety and
support of management. There is also a link between nurses’ involvement
and reporting of adverse events, learning organization and human
resources. Finally, the presence at MMCs, of an external participant,
seems to improve communication openness.

Table 1(abstract A427) HPOSP (French version):
Dimensions
1

Overall Perceptions of Patient Safety

2

Frequency of Events Reported

3

Supervisor/Manager Expectations & Actions Promoting Patient
Safety

4

Organizational Learning—Continuous Improvement

5

Teamwork Within Units

6

Communication Openness

7

Non-punitive Response to Errors

8

Staffing

9

Management Support for Patient Safety

10 Teamwork Across Units

Figure 1(abstract A427) Box-plots featuring scores for the 10 di.

Conclusions: This prospective, multicenter study is the first in ICUs, in
Europe. It might help in improving SC that is to date really low.

A428
Circadian rhythm disruption exists in ICU patients
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Introduction: Circadian rhythms, which are generated by autonomous
clock genes called peripheral oscillators, has a pivotal role in harmonising
the function of organs and cells of the human body, while disruption of
these rhythms (i.e.chronodisruption) is accompanied with a wide
spectrum of health disorders. Circadian rhythms in healthy subjects are
orchestrated by the dark-time elevation of melatonin (MEL) levels peaking
at dawn [1].
Objectives: The aim of our prospective clinical study was to investigate
whether ICU patients have intact circadian rhythm, or they suffer from
choronodisruption; and to determine the correlation between MEL and
illuminance levels.
Methods: Mechanically ventilated patients over 18 years, without brain
injury (hypoxic, hemorrhage and/or infection) were enrolled into the
study in January 2015. Illuminance was measured over the patients’ bed
by a lux meter and serum MEL levels were determined from blood
samples taken from arterial catheters. Measurements took place after
admission starting with the closest time point of the regular sampling
period of 01:00, 07:00, 13:00 and 19:00 hours with a precision of ± 10
min. for 4 days. Blood samples were kept in total darkness until clotting
at room temperature to avoid light induced MEL degradation. The
samples were centrifuged for 8 min. at 3000 rpm, then serum samples
were placed into -80 °C in 500 μl test tubes dedicated for photosensitive
material. For MEL measurement US-CEA908GE ELISA kit was used.
Results: 15 patients were enrolled on a 16 bed multidisciplinary ICU, with
age of 63 ± 9 years. Male/female ratio was 9/6. 240 blood samples of 16
patients were analysed for MEL. MEL and illuminance levels are
summarised in Table 1. Although illuminance was the lowest at 01:00, but
levels were still a lot higher than under physiological circumstances (< 8
lux) [2]. Furthermore, at 01:00 a MEL peak should occur [1], which was
also missing in these patients (Table 1). A repeated correlation analysis
between MEL serum concentration and illuminance levels showed a weak
within-subject correlation (r=-0.097, P = 0.152), and a stronger, but still
non-significant between-subject correlation (r = 0.438, P = 0.103).
Conclusions: Our results indicate that circadian rhythm is disrupted in
ICU patients, as indicated by a) the missing MEL peak during the night;
b) by the poor correlation between illumination and MEL levels. Future
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trials are hence warranted to test whether providing physiological light/
dark conditions could resynchronise circadian rhythm and if it has any
effect on patient outcomes.
Grant Acknowledgment: ELISA kits were provided by ACHROS Corp.
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appraisal, interpretation and implementation with adoption of beneficial
interventions and de-adoption of interventions with potential harm.
Our hypothesis from Niven et al [1] where the reversal of intervention
effect was not associated with timely de-adoption, is that for a rapid
change in clinical practice perceived cost [monetary or clinical harm]
attributable to the intervention must be high.

A429
Procedural and educational interventions to reduce ventilatorassociated pneumonia rate: two years of a national registration
programme
P Reper1,2*, D Dicker2, W Aelvoet2, P Damas3,4, L Huyghens3,5, P Haelterman2
1
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Hospital of LIège, Liège, Belgium; 5University Hospital Brussels (VUB), Critical
Care, Brussels, Belgium
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A429
Introduction: 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.
Objectives: 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 < .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: The general compliance for VAP bundle raised from February
2012 to December 2013.
(P < 0.001). The incidence rate of VAP went from 21 occurrences/1000
vent days in February 2012 to 11.3 occurrences/1000 vent days in
December 2013 (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 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.

A430
Impact of trials on clinical practice: interventions in septic shock
patients between 2005 and 2013
A Jones1*, A Bond1, C Whiteley1, B Cendreda1, M Shankar-Hari1,2
1
Guy’s and St Thomas’ NHS Foundation Trust, Critical Care Medicine, London,
United Kingdom; 2King’s College London, Asthma Allergy and Lung Biology,
London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A430
Introduction: Evidence based medicine [EBM] at bedside, a key
healthcare quality measure, refers to the compendium for delivering
optimum clinical care by balancing benefit-harm-costs. EBM involves

Figure 1(abstract A430) 1a)No vs 1b) Reversal vs 1c) Blood Sugar.
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Tight glucose control [TGC] and corticosteroids are examples of
nonproprietary and recombinant Activated protein C [rt-APC] an example
of proprietary intervention with reversal of effect between publications,
from benefit to harm. All three interventions were part of the Surviving
Sepsis Campaign [SSC] EBM [2].
Objectives: We explored the impact of reversal of intervention effect in
septic shock trials on the adoption - de-adoption cycle of these three
interventions; hypothesis being visible ‘cost’ influences EBM.
Methods: Guy’s and St. Thomas’ NHS Foundation Trust (London, England)
is a 1,150-bed, University hospital with closed mixed medical and surgical
ICUs and an early adopter of the SSC. Trained data collectors prospectively
recorded all ICU admissions with severe sepsis/septic shock (SS) [2005 to
2013] into the SSC database. We report the adoption - de-adoption cycle
of the interventions with effect reversal [rt-APC, corticosteroids, TGC] or
unchanged (Antibiotics < 3hours; lactate measurement < 6 hours and lung
protective ventilation [LPV]) over this period, relative to seminal
publications for each intervention in septic shock patients. [2] As an ongoing hospital approved audit since inception, informed consent was
waived. Data analysis was performed using Stata v13.1 (StataCorp, LP).
Results: N = 1,150 septic shock admissions. Compliance with intervention
effect unchanged [antibiotics, lactate measurement and LPV] was high
[Figure 1a]. Publication of CORTICUS [3]trial reduced steroid use, whereas
with the publication of PROWESS-SHOCK [4] study alongside drug
withdrawal stopped rt-APC use [Figure 1b]. Between the publications of
Leuven-2 [5] and NICE-SUGAR [6] studies, the population average glucose
values by quarter increased gradually from 5.7 to 7.6mmol/L, over the
study period. This was associated with reduction in hypoglycemia
incidence [Figure 1c].
Conclusions: This descriptive analysis supports our hypothesis. Further
analysis will identify key drivers for ‘timely’ EBM beyond SSC bundle
compliance.
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Introduction: Endotracheal intubation is one of the highest risk
interventions taking place in the intensive care unit (ICU) and can result
in significant complications. In many academic centres, endotracheal
intubation is frequently performed by junior trainees under supervision.
There is a lack of data to support the safety of this approach and
whether there is an association between complications and provider
experience in the ICU setting.
Objectives: 1) To identify factors associated with complications from
endotracheal intubation in the ICU.
2) To evaluate the impact and risk of endotracheal intubations performed
by junior trainees in the ICU.
Methods: We conducted a retrospective review of intubation practices in
the 16-bed ICU at Mount Sinai Hospital in Toronto, Canada, from 2011 to
2013 using a quality improvement database. Complications included
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hypoxemia, hypotension, bradycardia, aspiration and cardiac arrest.
Severe complications were defined as new SpO2 < 80%, SBP < 70 or
MAP < 50 mmHg, or cardiac arrest. Categorical data was compared using
either the X2 or Fisher’s exact test. All reported P values are two-sided
and considered significant when P < 0.05. Analyses were performed using
STATA statistical software.
Results: 239 intubations were analyzed. Forty percent of intubations were
performed by residents in post-graduate year 1 to 3, the majority being
Internal Medicine trainees. The success rate by this group was 60%
compared with 93% for fellows and attending physicians (p < 0.001). The
number of intubation attempts was higher for residents (median of
2 [IQR 1-3]) compared with all other operators (median of 1 [IQR 1-2]).
The overall complication rate was 58.2% with severe complications in
16.7%. Residents and fellows had similar complication rates (63.5% and
54.2%, p = 0.43). The complication rate correlated with increasing
number of attempts (p = 0.01), but not with Cormack and Lehane airway
grade (p = 0.56), timing of intubation (weekday vs. on call, p = 0.78), or
use of sedation (p = 0.64). Only 9% of patients in the cohort received
neuromuscular blocking agents for intubation. The use of video
laryngoscopy was associated with a non-significant trend towards
improved success (77 vs 93%, p= 0.19) and complication rate (59 vs 50%,
p = 0.23).
Conclusions: Endotracheal intubation by junior trainees in an academic
ICU is safe, but the low success rate by junior trainees suggests that timely
access to backup support is necessary. Efforts should be made to minimize
attempts, which may include restricting attempts taken by junior trainees
and increasing training and utilization of video laryngoscopy. A quality
improvement database is of value in monitoring this high-risk procedure in
the ICU.

MECHANISMS OF SEPSIS
A432
Modulation of inflammatory response related to severe peritonitis by
polymyxin-b haemoperfusion
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Introduction: Although Polymyxin-B hemoperfusion (PMX-HP) is
supposed to improve outcomes in patients with sepsis in adsorbing
endotoxin and decreasing systemic inflammation, the recent ABDOMIX
study did not demonstrate any beneficial effect of PMX-HP in patients
with septic shock due to peritonitis [1]. In this context, cytokine clearance
induced by PMX-HP is debated.
Objectives: To assess the influence of PMX-HP on plasma cytokine
concentrations and to identify cytokines associated with day 28 mortality.
Methods: This ancillary study of the ABDOMIX study investigated the
impact of two PMX-HP sessions on day 28 mortality in peritonitis-induced
septic shock, blood samples were performed within 10 hours post-surgery
(P1), at the end of the first hemoperfusion session in the experimental
group or 2 hours after P1 in the control group (P2), 24 hours after P1
(P3), and at the end of the second hemoperfusion session in the
experimental group or 2 hours after P3 in the control group (P4).
Cytokines such as Tumor Necrosis Factor a, Interferon (IFN) g, Interleukin
(IL) 1b, IL-1a, IL-1RA, IL-6, IL-4, IL-10, IL-17A and IL-22 were assessed using
magnetic bead-based immunology multiplex assay or enzyme-linked
immunosorbent assay.
Results: Among the 232 patients included in the ABDOMIX study, 19
patients were excluded due to missing sampling and therefore 213
patients (109 in the hemoperfusion group and 104 in the control group)
were included in the analysis. Post-operative P1 cytokine concentrations
were not different between the 2 groups. Cytokines variation between P1
and P2 were not different between the 2 groups except for IL-1RA
and IL-10 which decreased more in the control group than in the
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hemoperfusion group (p = 0.016 and 0.047, respectively). Cytokines
variations between P3 and P4 were not different between the 2 groups
except for IL-10 and IL-22 which both decreased in the control group
whereas both increased in the hemoperfusion group (p = 0.002 and 0.04,
respectively). Using a logistic stepwise regression model, the absence of
decrease in IL-10 and IL-22 between P1 and P3 were associated with day
28 mortality independently from Simplified Acute Physiology Score II (p =
0.002 and 0.04, respectively).
Conclusions: PMX-HP was not associated with a decrease in cytokines
concentrations as compared to control group. Higher levels of IL-10 and
IL-22 in PMX-HP group may suggest unexpected deleterious interference
between these cytokines and polymyxin-B membrane. The absence of
decrease in IL-10 or IL-22 blood concentrations within 24 hours after
peritonitis-related septic shock was independently associated with day 28
mortality.
Grant Acknowledgment: Funded by the PHRC interregional 2012 of the
French Ministry of Health.
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Introduction: As an adjunctive treatment in sepsis, patients administered
high-dose (0.9g/kg body weight) intravenous immunoglobulin G (IvIgG)
did not have a significant survival benefit in a randomized control study
(The SBITS study) (1). However, low-dose ivIgG (5g/day 3days) might have
some utilities including earlier defervescence and improvements of
clinical signs and symptoms (2).
Objectives: In this retrospective cohort study of patients with severe
sepsis and septic shock, we investigated whether low-dose IvIgG was
associated with clinically important outcomes including ICU mortality and
in-hospital mortality.
Methods: This study is a preplanned retrospective analysis of a large
database created by Japan SEPTIC DIC study conducted in 41 ICUs. This
study investigated associations between sepsis-related coagulopathy,
anticoagulation therapies, and clinical outcomes of 3195 adult patients
with severe sepsis and septic shock admitted to ICUs in Japan from
January 2011 through December 2013. To estimate associations between
IvIgG administration and mortalities, multivariable logistic regression
modeling and propensity score-based matching were used for analysis
with SPSS version 22.
Results: IvIgG was administered in 976 patients (30.5%). Patients
administered ivIgG had significantly higher APACHEⅡ scores (24.2 ± 8.8
vs. 22.7 ± 8.6, P < 0.001), and SOFA scores at admission (10.4 ± 4.0 vs. 9.1
± 4.0, P < 0.001). ICU mortality was higher in patients with IvIgG (23.1%
vs. 18.4%, P = 0.003), but IvIgG was not associated with ICU mortality
after adjustment for cofactors (OR 1.121, 95%CI 0.879-1.430, P = 0.358).
In-hospital mortality in patients receiving IvIgG was similar to those not
receiving IvIgG (34.7% vs 31.9% P = 0.118). In a propensity score-matched
analysis, both ICU mortality and in-hospital mortality were not different

Page 213 of 507

between the groups (22.4% vs. 19.1%, P = 0.088; and 33.7% vs. 31.8%,
P = 0.388, respectively).
Conclusions: In our retrospective analysis of a large cohort of severe
sepsis and septic shock, administration of low-dose IvIgG as adjunctive
therapy for patients with severe sepsis and septic shock was not
associated with a reduction in ICU mortality and in-hospital mortality.
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Introduction: TREM-1 (Triggering Receptor Expressed on Myeloid Cells)
amplifies Toll-like receptor (TLR) responses and is a putative biomarker to
diagnose VAP. It exists on the surface of monocytes/macrophages
(mTREM-1) and neutrophils (nTREM-1) as well as a soluble receptor
(sTREM-1). Standalone levels of mTREM-1 in bronchoalveolar lavage fluid
(BALF) and its BALF/blood ratio are elevated in VAP (1). TREM-2 (a negative
TLR regulator) may also have a role in pneumonia (2), but there is a
paucity of data in humans.
Objectives: To measure temporal changes in monocytic/macrophage and
neutrophilic TREM-1 and TREM-2 surface receptor levels in blood and
BALF during VAP development and resolution.
Methods: Serial receptor levels were assessed in 12 patients. 5 had levels
measured prior to development of VAP, 2 with clinical worsening of VAP, 6
with VAP resolution and in one patient changes were tracked in all three
stages. Patients were recruited in a teaching hospital ICU (mixed medical,
surgical and burns patients). Alternate day phlebotomy and bronchoscopy
were performed. TREM-1 (12 patients) and TREM-2 levels (6 patients) on
neutrophils and monocytes/macrophages in blood and BALF were
assessed using flow-cytometry. VAP was diagnosed using the clinical
pulmonary infection score (CPIS) and semi-quantitative microbiology and
confirmed using HELICS criteria. In addition, peripheral blood white cell
count and CRP levels were determined.
Results: mTREM-1 in BALF and its BALF/blood ratio rose in four out of
the five patients each prior to VAP development (static in one out of
five). BALF mTREM-1 and its BALF/blood ratio rose in both patients with
worsening VAP and fell in five out of six patients with resolving VAP
(static in the other). White cell count and CRP levels did not correlate
with VAP.
Neutrophilic TREM-1 changes in BALF broadly fitted two patterns: either
mirroring changes with mTREM-1 but with a lower magnitude, or falling
with infection development.
Considering TREM-2, BALF mTREM-2 either remained similar or rose prior
to VAP development of VAP. The level rose with worsening VAP and fell
with resolution, akin to the changes in mTREM-1. For nTREM-2, levels
remained static prior to infection, but rose during VAP development and
resolution.
Conclusions: BALF mTREM-1 and its BALF/blood ratio rise and fall with
VAP development and resolution, highlighting the potential role of TREM-1
in the pulmonary immune response and its role as a putative biomarker
for VAP diagnosis. Monocyte and neutrophils differed in their changes in
TREM-1 and TREM-2 receptor levels over time. TREM-1 and TREM-2 warrant
further study in patients with pneumonia.
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Introduction: Accumulating evidence indicates that oxidative stress
contributes to the pathogenesis of acute lung injury (ALI). Previous
studies have demonstrated that LPS-induced reactive oxygen species
(ROS) mediates lung epithelial cell apoptosis. Fas/FasL signaling is an
important cellular pathway in the induction of lung epithelial cell
apoptosis in ALI.
Objectives: To determine the interaction between ROS generation and
Fas activation in regulation of LPS-induced lung epithelial A549 cell
apoptosis.
Methods: Intracellular ROS was measured using 2’,7’-dichlorofluorescein
diacetate as fluorescent probes by flow cytometry in LPS-treated A549
cells. Addition of superoxide dismutase (SOD, O 2 ·- scavenger), catalase
(H2O2 scavenger), or sodium formate (OH- scavenger) was performed to
determine the specificity of ROS detection. To determine the source of
ROS generation induced by LPS, diphenylene iodonium (DPI), a known
inhibitor of NADPH oxidase, or rotenone, an inhibitor of mitochondrial
electron transport chain, were pretreated, and their effects on ROS
generation was examined. LPS-induced cell apoptosis was analyzed by
Annexin-V staining followed by flow cytometry in the presence or absence
of ROS scavengers. Furthermore, Fas blocking antibody ZB4 and Fas siRNA
were pretreated to verify the role of Fas signaling in LPS-induced ROS
generation and cell apoptosis. To determine the effects of ROS on Fas
signaling, Fas levels of A549 in response to LPS were measured by flow
cytometry in the presence or absence of ROS scavengers. The downstream
caspase-3 and -8 activity were examined, and their inhibitors were treated
to confirm the effects of caspase-3 and -8 on LPS-induced apoptosis.
Results: We have demonstrated that pretreatment of ROS scavengers
(SOD, catalase and sodium formate) diminished LPS-induced intracellular
ROS generation as well as inhibited A549 cell apoptosis. Similarly, the DPI
and rotenone also prevented from LPS-induced apoptosis through
inhibition of ROS generation. Furthermore, we found that inhibiting ROS
generation attenuated LPS-induced Fas up-regulation and inhibited the
activation of caspase-8 and -3. Addition of caspase-8 inhibitor Z-IETD-FMK
or caspase-3 inhibitor Z-DQMD-FMK diminished LPS-induced cell
apoptosis. Of note, blocking Fas by Fas antibody ZB4 or siRNA inhibited
LPS-induced cell apoptosis, but was not associated with ROS production.
Conclusions: Our data show that LPS induces superoxide, hydrogen
peroxide and hydroxyl radical production either from NADPH oxidase or
from mitochondrial electron transport chain in A549 cells. The LPSinduced ROS generation results in A549 apoptosis through Fas upregulation and downstream caspase-8 and -3 activation. Blocking Fas
signaling has no effect on regulation of LPS-induced ROS generation
while inhibiting cell apoptosis.
Grant Acknowledgment: This work was supported by the Ministry of
Science and Technology, Taiwan (MOST 103-2314-B-006 -063).
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Introduction: Apelin-13 (APL-13) is a member of an endogenous peptide’s
family (APLs) with powerful inotropic and cardioprotective properties. APLs
bind to the dedicated receptor APJ-R, a member of the G protein-coupled
receptor superfamily, all being widely expressed in the cardiovascular system.
We have already shown that APL-13 infusion, was protective against LPSinduced myocardial dysfunction and death vs. dobutamine [1]. Furthermore,
we have shown that, C-terminal Phe(13) modification of APL-13 by unnatural
amino acids can change ligand binding and APJ-R signaling [2].
Objectives: Understanding the beneficial impact of APL-13 on LPSinduced myocardial injury vs. dobutamine, and assessing functional and
biological effects of a new selected linear APL-13 analog with enhanced
affinity, and their impact in the context of sepsis.
Methods: Myocardial dysfunction was induced by intra-peritoneal injection
of LPS (E. Coli 055:B5, 10 mg/kg) or Cecal Ligature and Puncture (CLP) in
male Sprague-Dawley rats. Myocardial injury was biologically evaluated by
analyzing of different cellular pathway of apoptosis and inflammation by
Western blot. Myocardial function was assessed ex-vivo by Langendorff and
in vivo by echocardiography by comparing APL-13 to Tyr(Obn). Tyr(OBn)(13)
substitution led to a 60-fold increase in binding affinity vs. APL-13 [2].
Results: LPS-challenged rats treated with APL-13 exhibited a clear reduction
of both apoptosis (cleaved caspase-3, BAX/BCL-2 ratio) and inflammation
(iNOS and MIF) markers, with significant alterations in the Akt/GSK3b/mTor
and P38/Erk pathways underscoring the cardioprotective effect of APLs.
Organic Langendorff assays confirmed cellular data [2] in that enhanced
affinity confers to Tyr(Obn) analog a more effective and potent inotropic
activity than APL-13, as shown by the increased left ventricular developed
pressure (LVDP) (% baseline, 1pM : APL-13, 8 ± 13 vs. Tyr(Obn), 60 ± 15 ; p <
0.05), (30pM : APL-13, 124 ± 25 vs. Tyr(Obn), 372 ± 106 ; p < 0.05). APLs
sensibility was increased in 8h CLP-challenged hearts, as it was in 24h LPSchallenged hearts [1], suggesting upregulation of the myocardial apelinergic
pathway during polymicrobial sepsis. Indeed, CLP model of sepsis was
characterized at 8h by a reduced cardiac output (Sham, 170 ± 3 vs. CLP, 99
± 5 ml/min, p < 0.05) with an increased parietal thickness (Sham, 0.15 ±
0.002 vs. CLP, 0.23 ± 0.003 cm, p < 0.05) in vivo.
Conclusions: APLs are new safer supporting drugs in sepsis. Chemical
modifications can optimize the inotropic potency of APLs opening a
novel field of therapeutic opportunities. Ongoing works are to evaluate
the functional effect of these new analogs in vivo, with Pressure-Volume
curve device, and to further test their comparative cardioprotective
potential during experimental CLP sepsis.
Grant Acknowledgment: nHSF, Merck.
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Introduction: Severe Traumatic Brain Injury (TBI) is associated with
hypermetabolism and increased protein catabolism. While studies suggest
that nutritional support in TBI may be beneficial, to date, limited
information exists regarding the association between existing malnutrition
at ICU admission and patient outcomes.
Objectives: We hypothesized that malnutrition would be associated with
increased risk of short term mortality.
Methods: We performed a single center observational study of patients
treated in medical and surgical intensive care units in Boston,
Massachusetts. We studied 1,685 patients age ≥ 18 years, who received
critical care following TBI between 1997 and 2011. The exposure of
interest, malnutrition, was determined via a Registered Dietitian formal
assessment within 48 hours of ICU admission and categorized as nonspecific malnutrition, protein-energy malnutrition, at risk of malnutrition or
well-nourished and determined by data related to anthropometric
measurements, clinical signs of malnutrition, malnutrition risk factors, and
metabolic stress. The primary outcome was all cause 90 day mortality
determined by the US Social Security Death Master File. Adjusted odds
ratios were estimated by multivariable logistic regression models.
Results: The cohort was 60% male, 78% white and had a mean age of 61.9
years. 5% of the cohort had sepsis, 14% had acute kidney injury and 21%
had non-cardiac acute respiratory failure. 20% underwent a craniotomy.
11% of the cohort had an unplanned 30 day hospital readmission. The 30,
90 and 365-day mortality was 17.7 and 21.8 and 27.9%. In a logistic
regression model adjusted for gender, ICD-9 based injury severity score
(ICISS), craniotomy status and an ICU risk prediction score (inclusive of age,
gender, race, Deyo-Charlson index, acute organ failure, and sepsis),
patients with malnutrition (non-specific malnutrition or protein-energy
malnutrition) have a 1.7 fold increased odds of 30-day mortality [adjusted
OR 1.73 (95%CI 1.31-2.29), P < 0.001] and a 1.9 fold increased odds of
90-day mortality [adjusted OR 1.86 (95%CI 1.43-2.42), P < 0.001] compared
to patients without malnutrition. The primary model showed good
discrimination for 90-day mortality (AUC= 0.74 (95%CI 0.71- 0.77)). Further,
in survivors of hospitalization (n = 1,424) patients with malnutrition at ICU
admission have a 50% increased odds of 90-day post discharge mortality
[adjusted OR 1.52 (95%CI 0.99-2.37), P = 0.059] and a 40% increased odds
of 365-day post discharge mortality [adjusted OR 1.45 (95%CI 1.02-2.05),
P = 0.035] compared to patients without malnutrition.
Conclusions: In patients with TBI who require critical care, nutritional
status is predictive of adverse outcomes. Compared to well-nourished
patients, those with evidence of malnutrition have increased short term
mortality. In survivors of hospitalization, malnourished patients have
increases in mortality up to a year following discharge.

A438
Evaluation of deep vein thrombosis in patients with severe traumatic
brain injuries
P Mendez*, A Chavez, L Avila, A Seifi
University of Texas Health Science Center at San Antonio, Neurosurgery, San
Antonio, TX, USA
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A438
Introduction: Deep venous thrombosis (DVT), often prodromal for
pulmonary embolism, is known to cause significant morbidity and
mortality.1 The use of postoperative chemoprophylaxis is controversial
among clinicians who care for severe traumatic brain injury patients due
to concern of intracranial hemorrhage (ICH) and its pernicious effects.
Objectives: To evaluate the incidence of DVT in severe traumatic brain
injury (TBI), as well as the impact of chemoprophylaxis on development
of DVT.
Methods: We conducted a retrospective case control study with patients
admitted to University Hospital neurosurgical ICU in San Antonio, Texas
from 2011-2013. Severe TBI was defined as patients who required
intracranial pressure monitoring within 48 hours of admission. Patients
less than 18 years of age, DVT on admission, pregnancy, chronic
anticoagulation, and death within 72 hours after TBI were excluded.
Demographic data, etiology of TBI, complications, hospital length of stay
(LOS), start date of chemoprophylaxis were gathered. Progression of ICH
was defined as lesion expansion or development of a new ICH on a
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repeat CT scan. Fisher’s exact test was used to determine incidence and
mortality of DVT with and without chemoprophylaxis. The Mann-Whitney
U test was used to determine hospital LOS.
Results: Out of 396 qualifying records, 155 records entered the study
group after exclusion criteria. The cohort was mostly composed of white
(71.6%), male (76.8%) with a median age of 41. The majority types of TBIs
were subdural hemorrhage (62.6%) & subarachnoid hemorrhage (60%).
A total of 122 patients received chemoprophylaxis, the average number of
days post admission to begin prophylaxis was 5.04 ± 3.95. The mean
number of days post stable head CT being 6.69. Meaning some patients
received chemoprophylaxis prior to stable CT. The incidence of DVT was
12.26% and PE 2.58%. We found 30.3% of patients who did not receive
chemoprophylaxis developed a DVT vs. 7.38% of patients who did receive
chemoprophylaxis. We observed 9.35 days longer LOS in those who
developed a DVT, and did not receive chemoprophylaxis. Our study
mortality rate was 18%. The incidence of ICH progression after
chemoprophylaxis was 7.74%.
Conclusions: Our data suggests a lower incidence of DVT in patients who
received chemoprophylaxis and longer hospital LOS than the group who
did not. We found improved mortality in patients who received
chemoprophylaxis at any point of hospital stay. Thus, consider starting
chemoprophylaxis to reduce complications of DVT, LOS and hospital costs.
Additional larger prospective studies should confirm the best time to
begin chemoprophylaxis in severe TBI patients.
Grant Acknowledgment: UTHSCSA Neurosurgery, San Antonio, TX.
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Introduction: Traumatic brain injury (TBI) is a huge public health problem
leading to great personal suffering to victims and relatives and huge costs
to society. Patients with TBI typically require substantial fluid replacement
and resuscitation. However, evidence suggests that fluid accumulation,
which could potentially increase cerebral swelling, may be associated with
an increase in the incidence of elevated intracranial pressure (ICP) in
patients with TBI1. We hypothesized that fluid balance (FB) after the first 48
hours following injury would be an independent predictor of ICP over the
next five days.
Objectives: To assess the relationship between FB and ICP in patients with
severe TBI from day 3 to 7 after injury.
Methods: We conducted a retrospective analysis of 100 adult trauma
patients admitted to the ICU of a tertiary major trauma centre from Oct
2010 to Jun 2013 with head injury +/- multitrauma, who had an ICP
monitor inserted for ≥ 7 days. FB for day 3 to 7 was calculated from the
daily ICU charts (all fluid input minus all fluid output for this period). Mean
ICP for day 3 to 7 was calculated from all end-hourly measurements taken
on patients for this period. Further demographic, pre-hospital, clinical and
biochemical data were collected from pathology, ICU and trauma registry
databases. All repeated measures were averaged from day 3 to 7. We
compared mean ICP for day 3 to 7 between patients with a positive versus
negative FB for day 3 to 7. FB for day 3 to 7 and potential confounders
were used in univariable and multivariable linear regression analyses with
mean ICP for day 3 to 7 (Table 1).
Results: Median age of the patients was 30 years, 83% were male and
mean injury severity score (1998 version) was 37. Fifteen patients died in
hospital, and median ICU length of stay was 16 days. Fifty three percent
of patients had a positive FB and 47% had a negative FB for day 3 to 7.
Patients with a positive versus negative FB for day 3 to 7 had a higher
mean ICP (13.9 v 12.6 mmHg, p = 0.05).
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Table 1(abstract A439) Linear regression: mean ICP and FB, day 3 to 7
Univariable

Multivariable

Variable

b coefficient

Fluid balance (L), day 3-7

0.36 ± 0.09

Highest Na+, day 3-7

0.25 ± 0.04

< 0.001

0.16 ± 0.04

0.001

Mean temperature, day 3-7

-1.12 ± 0.30

< 0.001

-0.56 ± 0.27

0.04

Opioids (L), day 3-7

1.43 ± 0.41

0.59 ± 0.77

0.44

Midazolam (L), day 3-7

1.70 ± 0.40

0.52 ± 0.79

0.51

Male gender

1.82 ± 0.89

0.04

1.72 ± 0.72

0.02

Age (year)

-.055 ± 0.02

0.02

-0.04 ± 0.02

0.05

After adjustment for confounders, a more positive FB for day 3 to 7 was
significantly associated with an increase in mean ICP for day 3 to 7 (p =
0.04, R2 for model = 0.46).
Conclusions: A more positive FB for day 3 to 7 post TBI was independently
associated with an increased risk for a higher ICP. Further interventional
studies aimed at testing the value of controlling FB in TBI patients after the
‘critical’ resuscitation period are warranted.
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Introduction: Cerebral edema (CE) is the key factor for the development
of secondary brain injuries after severe traumatic brain injury (TBI). This
edema may be assessed using the averaged Apparent diffusion coefficient
(ADC) measured by diffusion-weighted MRI in specified ROI. However, this
approach does not take into account the complexity and the
heterogeneity of the post traumatic edema. The parametric response map
(PRM), a voxel-based analysis technique, is a promising tool to better
investigate spatially dispersed changes of ADC over time (1).
Objectives: In this study, we compared the PRM analysis to the classical
ADCaveraged approach to characterize evolution of the ADC in the hours
following a rat TBI.
Methods: Eighteen male Wistar rats were traumatized (TBI group) and 7
sham operated rats were used for the control group. Injury was induced
using the impact-acceleration protocol (2). Diffusion-weighted images
were acquired using an echo-planar, spin-echo, sequence. Acquisitions
were performed before the trauma (H.ref), immediately after (H0), 60 min
after (H1) and 120 min (H2) after the trauma. Two ROI were contoured, one
including the cortex (Cortical ROI) and the other including most of the
brain (Brain ROI). For each rat, each time point and ROI, PRM was used to
analyze, voxel-wise, changes in ADC. PRM was performed in specified ROI
by calculating the difference in ADC values of each voxel between H.ref
and the values of the other time points. A variation threshold (100 μm²/s)
was defined as the variation value below which 95% of the voxels in the
sham rats were considered as stable by the PRM analysis. We computed
then the fraction of voxels whose ADC significantly increased (PRM+: red),
the fraction of voxels whose ADC significantly decreased (PRM-: blue), and
the fraction of voxels whose ADC was unchanged (PRM0: green). In
addition, mean ADC inside the ROI was computed.
Results: Classical approach showed a difference between TBI group and
Sham group in Cortical ROI ( p = 0.04) but not in Brain ROI (p = 0.32). PRM
approach on the Brain ROI detected edematous processes: TBI group
presented statistically fewer PRM0 voxels than Sham group at every time
point (p < 0.05), with a dual increase of red and blue voxels. We sorted

p-value
< 0.001

0.001
< 0.001

b coefficient

p-value

0.17 ± 0.08

0.04

traumatized rats based on their mean ADC at H2 in vasogenic (increased
ADC) or cytotoxic (decreased ADC) subgroups, and PRM analysis
performed immediately after TBI was able to precisely predict the type of
edema at H2 (specificity 100%, sensibility 88.7%).
Conclusions: PRM analysis is a valuable tool for analyzing the complexity
of post traumatic CE. PRM was able to detect CE when classical averaged
approach failed. Our data showed that a single model of experimental TBI
induced several types of CE evolutions. PRM could identify specific
subgroups for clinical practice or for future experimental trials.
Grant Acknowledgment: ’Fondation Gueules Cassées’.
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Introduction: In a recent paper, the intracranial pressure-time burden
associated with worse outcome in traumatic brain injury (TBI) patients was
visualised in a color-coded plot [1]. This color-coded plot illustrates the
intuitive concept that episodes of higher intracranial pressure (ICP) can only
be tolerated for shorter durations: the transition curve that delineates the
duration and intensity of those ICP episodes associated with worse outcome
is an approximately exponential decay curve. The study was done in a large
prospective multicenter European cohort of patients, including patients from
before and after 2007. In 2007, the guidelines on cerebral perfusion pressure
(CPP) management in severe TBI have changed [2].
Objectives: To assess whether CPP management before and after 2007
was different in this European multicenter cohort.
To assess whether the ability to sustain to sustain insults of elevated ICP
was different in the most recent cohort.
Methods: Patients before and after 2007 were assigned to different cohorts,
and standard statistical tests were used to compare the baseline patient
characteristics. The mean CPP before and after 2007 was determined. The
transition curve, as described in [1], was redrawn in the after 2007 subgroup
and compared to that reported in [1].
Results: Of the 261 patients, 166 patients (admitted between 2003 and
2005) were assigned to the ‘before 2007’ cohort, and 95 patients (admitted
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Figure 1(abstract A441) Comparison of baseline characteristics.

2.

Bratton SL, Chestnut RM, Ghajar J, McConnell Hammond FF, Harris OA,
Hartl R, et al: IX. Cerebral Perfusion Thresholds. Journal of Neurotrauma
2007, 24(Suppl 1):S59-S64.
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A 3 months follow-up of functional dependency, muscle strength,
balance and endurance in long-stay icu patients; association with
rehabilitation programmes
CM de Jager*, A van Wieren, NA Bruins, EC Boerma
Medical Centre Leeuwarden, Intensive Care Medicine, Leeuwarden, the
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A442

Figure 2(abstract A441) [Comparison of ICP insult transition curve]
Comparison of ICP insult transition curve for ‘after 2007’ cohort (blue)
and ICP insult transition curve of [1] (black). Thick lines are 0-correlation
curves and thin lines -0.2 and 0.2 correlation curves respectively

between 2010 and 2013) to the ‘after 2007’ cohort. Baseline characteristics
between both cohorts are compared in Figure 1. Patients in the after 2007
cohort were significantly older (p-value < 0.0001). The mean CPP was
significantly lower after 2007 (66.11 mmHg ± 14.46 mmHg vs. 71.14 mmHg
± 10.41 mmHg, p-value= 0.0014). In the after 2007 cohort, there was a shift
to the right of the transition curve (Figure 2). However, the ‘after 2007’
cohort was too small to conclude whether this represents a better
tolerance for increased ICP insults, as the region of low correlation (used to
define the transition curve) is much broader.
Conclusions: In this multicenter European cohort, lower CPP levels were
applied after 2007, in accordance with the BTF guidelines. When plotting
the ICP time-pressure burden plot after 2007, the approximately exponential
transition curve remained, albeit with shifts in the thresholds. There is not
enough statistical power to assess whether the change in TBI management
after 2007, has been able to influence the time and pressure thresholds at
which secondary injury occurs.
Grant Acknowledgements: Foundation for Scientific Research Flanders
(FWO) (G. 0904.11). Senior clinical investigator, FWO to Geert Meyfroidt
(1846113N). Methusalem program, Flemish Government to Greet Van den
Berghe (METH/08/07).
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Introduction: Over the last decades ICU survival is increasing. As a
consequence, post ICU sequelae with (persistent) functional dependency
in long-stay ICU patients become a topic of interest. However data on
specific fields of physical performance and the potential influence of
rehabilitation programmes remain scarce [1].
Objectives: To establish the course of functional dependency and specific
fields of physical performance in patients with and without a (non ICUspecific) rehabilitation programme in long-stay ICU patients.
Methods: We performed a single centre prospective observational study
in mixed ICU patients with a length of stay ICU > 48 hours. Patients were
evaluated at ICU discharge and re-evaluated after a 3-months period in a
specific post-ICU outpatient clinic. At both time points a Barthel score (BS)
and grip strength (GS) were recorded. Additionally the 6 minutes walking
test (6MWT), the Berg balance scale (BBS) and characteristics of individual
rehabilitation programmes were assessed in the outpatient setting. Nonparametric tests for comparison between dependent and independent
datasets were used. A Bonferroni correction was used for multiple
comparison.
Results: In a 1-year period during 2014 80 patients were included.
Baseline characteristics are provided in Table 1. Overall there was a
statistical improvement over time in all functional fields (Table 2). At 3
month 5 patients (6%) remained fully/severely functionally dependent, 3
(4%) were partially functionally dependent, 16 (20%) became
functionally independent with help and 56 (70%) became functionally
independent. At this time point grip strength returned to normal in at
least 1 hand in 90%, and in both hands in 81% of patients. The BBS at
three months indicated a low fall risk in 97% of patients. However, the
6MWT at three months was only normalized in 19% of patients. 52% of
patients participated in any form of (non ICU-specific) rehabilitation
program, 48% did not take part in any form of rehabilitation
programme. There was no statistical difference in any outcome variable
of physical performance between patients with and without a
rehabilitation program.
Conclusions: In long-stay ICU patients overall physical performance
considerably improved in 3 months from ICU discharge. However, there
are large differences in the recovery of specific fields of physical
performance, irrespective of participation in non ICU-specific rehabilitation
programmes. Further research to unravel the specific rehabilitation needs
of long-stay ICU patients is needed.
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Table 1(abstract A442) Baseline characteristics
All (N = 80)

Non-rehab (N = 36)

Rehab (N = 39)

p-value

Age (years)

65[56-73]

65[57-73]

65[56-72]

0.89

APACHE II score

22[16-30]

21[15-24]

29[24-33]

0.001

-elective(%)

16

17

15

0.88

-non-elective(%)

84

83

85

Ventilator days

4[3-9]

4[2-6]

5[3-10]

0.044

LOS ICU (days)

23[15-35]

20[13-37]

27[19-34]

0.33

Admission type

Data are presented as median [IQR]. APACHE Acute physiology and chronic health evaluation, LOS Length of stay, Rehab Rehabilitation programme.
P value between subgroups (rehab versus non-rehab)

Table 2(abstract A442) Results
Barthel score, AU
Grip strength L, KPa, (%)
Grip strength R, KPa, (%)
6MWT, m, (%)
Berg Balance Scale, AU

ICU discharge

3 Month all

Without rehab

With rehab

p-value

12[8-16]

20[18-20]

20[20-20]

20[18-20]

a

26[21-37]

a

28[22-39]

a

395[338-538], 84[63-93]

b

54[50-56]

b

18[14-23],(36)
19[14-29], (28)
NA
NA

29[23-40], (90)
34[24-44], (84)
420[350-550], 86[68-93]
54[52-56]

32[26-40]
38[27-46]
460[360-554], 87[73-93]
54[52-56]

0.006 b0.84
0.006 b0.90
0.006 b0.16
1.0
1.0

Data are presented as median [IQR] or in percentage of normal values. 6 MWT 6 minutes walking test, Rehab Rehabilitation programme.a
comparison between ICU discharge and 3 months after ICU discharge, b comparison between subgroups with and without rehabilitation
programme
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assisted autogenic drainage is associated with a lower incidence of
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Introduction: Chest physiotherapy is frequently provided to ICU patients
but its role remains questionable. Intrapulmonary percussive ventilation
physiotherapy with assisted autogenic drainage (IPV-AAD) is an emerging
form of chest physiotherapy designed to enhance clearance of
endobronchial secretions whilst enhancing alveolar recruitment.
Objectives: To evaluate the effect of IPV-AAD on the occurrence of Gramnegative (GN) ventilator-associated tracheobronchitis (VAT) or pneumonia
(VAP).
Methods: Consecutive patients admitted to a mixed medicosurgical ICU
were eligible for study enrolment if they required oral intubation and
mechanical ventilation for at least 48h. Patients who at outset presented any
pulmonary infiltrate(s) were excluded. Patients were randomly assigned to
receive either IPV-AAD, conventional physiotherapy (CPT) or no
physiotherapy (NPT). CPT consisted of expiratory chest wall vibrations,
positioning, rib-springing, aerosol therapy, and airway suctioning. The NPT
group underwent mobilization, aerosol therapy and tracheobronchial
aspiration. Standard institutional VAP precautions were guaranteed in all
patients. IPV-AAD and CPT were performed by 2 dedicated and skilled
respiratory therapists. Sessions were delivered twice daily for 20 min on a
24/7 basis. VAT and VAP were diagnosed according to established criteria (1).
Study endpoint was clinically documented VAT or VAP plus a quantitative
bacterial culture of at least 106 CFU/mL of a true GN pathogen from an
endotracheal specimen or at least 104 CFU/mL from bronchoalveolar lavage

fluid. Statistical analysis used non-parametric tests for independent samples
and Fisher exact test to compare treatment groups.
Results: Forty-five patients (24 males, 21females) were enrolled with 15
subjects included in each study arm. IPV-AAD patients were younger (46 ±
17 years) than CPT (62 ± 18 years) and NPT (64 ± 16 years) subjects (p=
0.014; IPV-AAD vs. CPT and NPT) but APACHE II scores were comparable
between groups (20 ± 8, 23 ± 10 and 21 ± 6 respectively for IPV-AAD, CPT
and NPT subjects, p= NS). GN VAT or VAP was diagnosed in 2 patients (13%)
in the IPV-AAD group, 7 patients (47%) in the CPT group and 7 patients
(47%) in the NPT group (p= 0.10; IPV-AAD vs. CPT and NPT). Time from start
of the study till VAT/VAP diagnosis ranged from 3 to 11 days. Survival was
not different between groups.
Conclusions: In this small patient cohort, adjunctive IPV-AAD tended to
decrease the incidence of ventilator-associated GN infection as compared
with conventional or no chest physiotherapy.
Reference
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pneumonia: thinking outside the box. Clin Infect Dis 2010, 51(Suppl 1):S59-S66.
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Introduction: The availability of high quality critical care is increasingly
recognised as a global health problem [1,2]. The ability of any health
system to scale-up delivery of effective critical care services will be
limited by critical care training capacity.
Objectives: Evaluation of a capacity building project to enable local
nurses to deliver critical care training courses in a resource limited setting
(Sri Lanka).
Methods: A short critical care course for nurses (Nursing Intensive Care
Skills Training; NICST) was co-designed & delivered by specialist overseas

Figure 1(abstract A444) NICST reach island wide.
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nurse trainers in partnership with Sri Lankan nurse tutors. The impact of
the course was assessed using: a pre & post course Multiple Choice
Questionnaire (MCQ); a post course Objective Clinical Skills Assessment
(OSCA) station & post course feedback questionnaires. Training was
delivered in 7 blocks, from June 2013 to November 2014. A graded
handover of training responsibilities occurred with lectures, skills stations
& workshops increasingly delivered by local rather than overseas faculty.
From March 2014 onwards the course was delivered entirely by local
faculty, with coaching by overseas faculty. This process was coordinated
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Figure 2(abstract A444) Difference of MCQ marks: 2013/2014.

with a Train the Trainers (TTT) programme for local faculty. The impact of
the TTT for building effective training capacity was assessed by analysing
the NICST course participant MCQ marks over time.
Results: In total 584 ICU nurses were trained over 16 NICST courses.
Figure 1 shows equitable distribution of training provision between
rural & urban areas across the island. Participant post MCQ scores were
significantly higher when compared to pre MCQ (P < 0.0001; Wilcoxon
sign rank test) across all courses. More than 64% passed the OSCA in
each course. Participant feedback across all courses was positive with
98% agreeing that the course was relevant to their practice & 96%
agreeing that the course was worthwhile. Comparison of MCQ results
between 2013 (more overseas faculty input) & 2014 (NICST run by
entirely by local faculty) showed no significant difference (p = 0.186;
independent sample t test; Figure 2). This suggests that the local
faculty and organisational development required to deliver NICST
effectively has occurred.
Conclusions: This training is highly rated by participants & is effective in
improving clinical knowledge. The roll out of NICST has also fostered a
new community of practice amongst the nurse tutor workforce in Sri
Lanka, focused on delivering improved critical care skills training. The TTT
approach provides sustainable training capacity within the local workforce.
This approach may be of use in other resource limited settings.
References
1. Adhikari NKJ, Fowler RA, Bhagwanjee S: Rubenfeld GD. Critical care and
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Introduction: Early recognition and prevention of deterioration of ward
patients can improve patient outcomes and reduce critical care admissions
[1]. In low and middle income countries (LMICs), with often minimal access
to critical care therapies, the benefit may be even greater. However
training to assist ward nurses develop acute care skills remains limited in
such settings. As part of the NICST portfolio of acute care training, the Sri
Lankan nursing faculty sought assistance to deliver a 2 day course for ward
nurses [2].
Objectives: To design a clinically relevant short course for ward nurses in
a LMIC to be delivered by local nursing tutors and facilitators.
To assess whether such a clinically focused programme would increase
ward nurses’ knowledge and skills in identifying and managing
deteriorating patients.
Methods: A multi-modal 2 day acute care course for ward nurses was codesigned and delivered by specialist overseas trainers in partnership with
national tutors. The courses were sponsored by the Ministry of Health, Sri
Lanka. Based upon the NICST model of collaborative course design, local
faculty were up skilled in delivery and content through a pre course Train
the Trainer programme [3].
Candidates were invited to undertake on-line pre course e-learning. Core
clinical guidelines were delivered using mini lectures. Facilitator-led skills
stations and structured scenarios were used to develop clinical skills.
Short term knowledge acquisition was tested by a pre and post course
Multi-Choice Questionnaire (MCQ). Newly acquired skills and their
application was assessed through a post course Objective Clinical Skills
Assessment (OSCA) station.
Results: 122 ward nurses were trained over 6 courses in 2 locations. Post
MCQ scores were significantly higher for each course compared to pre
MCQ (Wilcoxon sign rank test P < 0.0001).
Over 71% passed the OSCA (pass mark of 60). Feedback reveals high
candidate satisfaction.
Conclusions: Our short course results demonstrate an increase in
relevant knowledge and clinical skills of the participants. Our NICST
model demonstrates the feasibility of a local nursing faculty in a LMIC codesigning and effectively delivering a setting adapted acute care training
programme integrated into the local nurse training system.
References
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Background: Bloodstream Infection and Central Line-Associated
Bloodstream Infection (BSI/CLABSI) in Intensive Care Units (ICUs) are

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 221 of 507

Table 1(abstract A445) Ward course pre and post course results
Time

Venue

Number of faculty members
trained

Number of
trainees

Pre Course MCQ mean
(SD)

Post course MCQ mean
(SD)

P value

2014 June

Colombo

21

31

66.3 (14.8)

80.3 (11.2)

0.0007

2014
September

Colombo

20

14

53.2 (9.3)

67.4 (9.9)

0.0016

2014 October Moneragala 16

27

51.0 (14.4)

73.3 (11.8)

0.0001

2014
November

Colombo

13

13

52.0 (7.0)

65.3 (8.6)

0.0074

2015 March

Moneragala 11

20

46.8 (10.6)

65.8 (7.9)

0.0001

2015 March

Colombo

17

48.9 (14.6)

67.6 (12.7)

0.0144

18

Table 2(abstract A445) Selected course candidate feedback
Evaluation

Strongly agree’ and ‘agree’ combined
June
(n = 27)

Sept
(n = 8)

I acquired new knowledge and skills

27 (100%)

7 (87.5%) 22 (95.7%)

13 (100%) 11 (100%)

20 (100%)

The sessions were supported with adequate demonstration
of intensive care skills

25 (96.1%) 7 (87.5%) 22 (100%)

13 (100%) 11 (100%)

20 (100%)

The information in lectures was conveyed clearly

23 (85.2%) 8 (100%)

13 (100%) 11 (100%)

19 (95%)

I got adequate opportunity for hands-on experience

24 (92.3%) 7 (87.5%) 20 (90.9%)

12
(92.3%)

11 (100%)

15 (88.2%)

I found the content relevant to my practice

24 (100%)

13 (100%) 11 (100%)

20 (100%)

Figure 1(abstract A446) Overall impact of CHG-WC in HABS/CLABSI.

Figure 2(abstract A446) Subgroup analysis.
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associated with clinical and economic burden. Chlorhexidine gluconate
body washing with washcloths (CHG-WC) has been described as
potentially effective towards reducing the spread of infection. Current
systematized evidence has not fully ascertained the impact of CHG-WC in
bacteremia within the ICU. We have systematically assessed the evidence
on the effectiveness of CHG-WC in reducing total HABSI/CLABSI in the ICU.
Objectives: To systematically review the effect of CHG-WC on total
HABSI/CLABSI risk in the ICU.
Methods: Medline, EMBASE, Cochrane library (CENTRAL) and Web of
science databases were searched using variations of key terms
Chlorhexidine washcloths, ICU, BSI and CLABSI. Eligible trials implemented
CHG-WC in ICUs using a randomized crossover study design and reported
total HABSI and CLABSI rates per patient days. Methodological quality of
studies was assessed using Cochrane Risk of Bias assessment tool. Random
effects meta-analysis calculated odds ratios (OR) and 95% confidence
intervals (CI) for total HABSI and CLABSI rates between control (regular
washcloth bathing) and treatment groups (CHG-WC). Results of 4 eligible
studies were included in the final analysis.
Results: All 4 eligible studies were large randomized control trials
encompassing 706 events in 22850 patients from 15 adult and 10
paediatric ICUs. Three studies describe a reduction in total HABSI/CLABSI
on patients who received CHG-WC bathing. In one study this reduction is
not significant.
Conclusions: Current data suggests that the use of CHG-WC may be
associated with an overall risk reduction of total HABSI and CLABSI, in
adult/paediatric ICUs. However, conflicting data remains from the most
recent randomized controlled trial, and even though this can be related to
discrepancies in study design and outcome reporting, more trials are
needed in order to ascertain the usefulness of CHG-WC bathing in the ICU.
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Introduction: Emergency General Surgery (EGS) is a rapidly evolving but
understudied branch of Acute Care Surgery. Limited information exists
regarding the contribution of malnutrition to the outcome of critically ill
patients who undergo EGS.
Objectives: We hypothesized that malnutrition would be associated with
increased risk of 90 day all cause mortality following ICU admission.
Methods: We performed a single center observational study of patients
treated in medical and surgical ICUs in Boston. We studied 1,361 patients
age ≥ 18 years, who received critical care and an EGS associated procedure
between 1997 and 2011. The exposure of interest, malnutrition, was
determined in patients at risk for malnutrition via a Registered Dietitian
formal assessment within 48 hours of ICU admission and categorized as
non-specific malnutrition, protein-energy malnutrition, or without
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malnutrition. Nutrition data was determined via anthropometric
measurements, clinical signs of malnutrition, malnutrition risk factors, and
metabolic stress. Energy and protein delivery goals were determined by
the Registered Dietitian. The primary outcome was all cause 90 day
mortality determined by the US Social Security Death Master File. Adjusted
odds ratios were estimated by multivariable logistic regression models.
Results: The cohort was 58% male, 74% white and had a mean age of
60.1 years. 26% of the cohort had sepsis, 14% had acute kidney injury
and 33% had non-cardiac acute respiratory failure. 17% of the cohort
were readmitted to the Brigham and Women’s Hospital or Massachusetts
General Hospital within 30 days of discharge. 60% had non-specific
malnutrition, 8% had protein-energy malnutrition, and 32% without
malnutrition. The 30, 90 and 365-day mortality was 9.1 and 17.9 and
29.6%. In an logistic regression model adjusted for gender and an ICU
risk prediction score (inclusive of age, gender, race, Deyo-Charlson index,
acute organ failure, and sepsis), patients with non-specific malnutrition
have a 1.6 fold increased odds of 90-day mortality [adjusted OR 1.56
(95%CI 1.12-2.18), P = 0.009] and in patients with protein-energy
malnutrition a 3.0 fold increased odds of 90-day mortality [adjusted OR
2.96 (95%CI 1.78-4.92), P < 0.001] compared to patients without
malnutrition. Further, in survivors of hospitalization (n = 1,223) patients
with protein-energy malnutrition at ICU admission have a 2.8 fold
increased odds of 90-day post discharge mortality [adjusted OR 2.77 (95%
CI 1.49-5.17), P = 0.001] compared to patients without malnutrition. In a
subset of patients with detailed follow up nutrient intake data (n = 533),
the mean (SD) percent of goal energy and protein delivered was 48.3 (31)
and 44.7 (30) during the seven days following EGS.
Conclusions: In critically ill patients who undergo EGS, malnutrition at ICU
admission is predictive of adverse outcomes. In survivors of hospitalization,
malnutrition at ICU admission is associated with increases in mortality
following discharge.
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Introduction: An increasing number of Intensive Care Unit (ICU) survivors
develop psychological, cognitive and physical morbidities that may
persist for years. The Post Intensive Care Syndrome (PICS) includes these
multidimensional impairments and is described both for patients and
families.
Objectives: The aim of our study was to explore relationships between
patient characteristics and PICS at the different stages of recovery.
Methods: We invite patients that stayed in the ICU for more than 2 days
to the follow-up clinic at 3 months. Before that, we evaluate them at ICU
admission for risk assessment, at ICU discharge for PICS components and
in hospital’s first week and hospital’s discharge to monitor the PICS
evolution. Data from our Follow-Up Clinic and registry was prospectively
collected from January 2013 to February 2015 and includes demographics,
SAPS II, duration of sedation, duration of mechanical ventilation or ICU stay
and also PICS risk and components. To evaluate the psychological
components of PICS “Hospital Anxiety and Depression Scale” and “PostTraumatic Stress Syndrome 14 Questions Inventory” were applied to
patients during hospital stay and at 3 months. We compared patients with
PICS at ICU discharge with no PICS population. A p value of less than 0.05
was considered statistically significant.
Results: We analyzed 355 patients, 62% were male with a median age of
63 years, median SAPS II of 40, and median days of sedation and
ventilation were respectively 2 and 3. Median days in the ICU and hospital
were 5 and 18 respectively. 87.6% had risk to develop PICS and 52.4%
actually developed PICS (35% had delirium; 33% weakness) at ICU
discharge. PICS was present in 42% of patients at one week and 22% of
patients at hospital discharge. At 3 months PICS was present in 30% of
cases (depression and anxiety 14%; 8% PTSD risk; 7% mobility issues). The
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presence of PICS implied attitudes namely Psychiatry consultation in 50%
of the cases, Physiotherapy in 22% of cases and Chronic pain in 9 patients.
When compared to the population without PICS, the patients who
developed any of the PICS components at ICU discharge (mainly
weakness and delirium) had significantly more risk, were more severely ill
at ICU admission and stayed longer in ICU and hospital. The PICS group
also died more in the first 3 months after discharge and survivors had
more difficulties in getting back to work and had more PICS at 3 months
(mainly anxiety and depression).
Conclusions: More than half of our patients developed any component of
PICS during and after ICU and that was related to illness severity and
length of sedation, ventilation and ICU stay. At 3 months follow up the
psychological PICS component predominates and was related to the PICS
at ICU discharge, namely with the presence of delirium. The better
understanding of delirium and its determinants will be essential to prevent
long term PICS.
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Introduction: As early recognition, resuscitation and technological
advancement in the treatment of critically ill patients have improved,
efforts to understand patient outcomes after an acute period of illness are
being undertaken. While it has been noted that one-year mortality among
survivors of critical illness is extremely high, awareness is increasing
regarding patients who, despite survival, remain “chronically critically ill”.
This is important considering that patients who have short-term survival
after ICU discharge have poor quality of life leading to death.
Objectives: To determine among a cohort of ICU patients who survived
>30 days factors that are associated with survival less than one year.
Methods: We conducted a longitudinal, single center, retrospective cohort
study of patients admitted to an intensive care unit at Beth Israel
Deaconess Medical Center using the MIMIC database. Patients were
included if they survived greater than 30 days post discharge and
excluded if they were known to have advanced cancer. The 1-year
survivors and non-survivors were compared using the Wilcoxon rank sum
test for continuous variables, and the Fisher’s exact test for categorical
variables. All significant variables were included in the multivariable
logistic regression model to predict 1-year survival in the study cohort.
Results: 17,478 patients met the inclusion criteria and were included in
the study. 15,449 (88.39%) survived greater than 365 days, whereas 2,029
(11.61%) did not. Variables associated with decreased one-year survival
include: age, hospital length of stay, number of hospital admissions post
ICU discharge, duration of mechanical ventilation and vasopressor use, a
diagnosis of sepsis, history of congestive heart failure (CHF), end-stage
renal disease (ESRD), dementia, cirrhosis, cerebro-vascular accident (CVA),
chronic obstructive pulmonary disease (COPD), and the need for renal
replacement therapy (RRT) or tracheostomy. These results were true for
both univariate and multivariate analysis. The following interaction terms
were found to be significant: Age*cirrhosis, Age*COPD, Difference in
SOFA day 3-day1*sepsis, duration of mechanical ventilation*duration of
vasopressor use, duration of mechanical ventilation*cirrhosis, duration of
mechanical ventilation*tracheostomy, duration of vasopressor
use*cirrhosis, duration of vasopressor use*tracheostomy, ESRD*CHF,
RRT*HTN, RRT*sepsis.
Conclusions: Among critically patients who survive greater than 30 days
post discharge, many survive for greater than one year. Factors associated
with decreased one-year survival include age, length of stay, number of
post-discharge admissions, and numerous co-morbid conditions.
Grant Acknowledgment: The Laboratory of Computational Physiology
receives research funding from the National Institute of Health through
Grant R01 EB001659 and Philips.

Figure 1(abstract A449) Survival analysis based on type of ICU
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Introduction: Over the last two decades lung transplantation (LT) has
become the treatment of choice for various end-stage lung diseases. It is
well-known that the majority of patients who underwent LT experienced
complications postoperatively. Postoperative mortality has decreased due
to improved surgical techniques and intensive care. However, very little is
known about the long-term outcome of lung transplant recipients with
prolonged intensive care length of stay (ICU LOS).
Objectives: To determine long-term survival after LT depending on ICU
LOS.
Methods: A retrospective review of all patients receiving LT in Denmark
in 1992-2014. The population of lung transplant recipients was divided
into groups with respect to ICU LOS: 7, 14 and 28 days. Kaplan-Meier
analysis was used to compare the overall survival between groups.
Results: Lung transplantation was performed in 653 patients. Single
lung transplantation was performed in 330 cases, double lung
transplantation in 323 cases. Main indications were chronic obstructive
pulmonary disease (n = 272), alpha1-antitrypsin deficiency (n = 141),
cystic fibrosis (n = 99), pulmonary fibrosis (n = 67), sarcoidosis (n = 29),
primary pulmonary hypertension (n = 14), and other end-stage lung
diseases (n = 31).
The median ICU LOS was 3 days with interquartile range 5 and minimummaximum 0-156 days. The median survival time (MST) for the entire series
was 6.1 years.
Of the 637 patients who survived the first 7 days after LT, 155 (24%) had
ICU LOS more than 7 days. The MST in this group was 3.6 years
compared with 7.4 years in the group of patients with ICU LOS ≤ 7 days
(p < 0.001) (Figure 1).
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Table 1(abstract A449) Comparison based on length of survival
30<Survival<365
n = 2029
(11.61%)

Survival>365
n = 15449
(88.39%)

P-value

30<Survival<365
n = 2029
(11.61%)

Survival>365
n = 15449
(88.39%)

P-value

Age, years

72.63+14.19

59.83+17.75

0.000

Hypertension

1014 (49.98)

7774 (50.32)

0.776

Congestive
Heart Failure

927 (45.69)

3478 (22.51)

0.000

Diabetes

572 (28.19)

3663 (23.71)

0.132

Dementia

190 (9.36)

446 (2.89)

0.000

ICU LOS, days

2.86 [4.76]

1.99[2.48]

0.000

Cirrhosis

157 (7.74)

739 (4.78)

0.000

Post-discharge
1.21+0.58
Hospital Admissions

1.06+0.28

0.000

Cerebrovascular
Accident

303 (14.93)

1720 (11.13)

0.000

SOFA Day 3-Day 1

1.65

1.25

0.000

COPD

554 (27.3)

2575 (16.67)

0.000

Duration of
Mechanical
Ventilation, days

3.73 [12.34]

0.84 [2.29]

0.000

ESRD

65 (3.2)

132 (0.85)

0.000

Duration of
Vasopressor Use,
days

1.48 [5.19]

0.77 [1.5]

0.000

Obesity

252 (12.42)

3135 (20.29)

0.000

Renal Replacement
Therapy

147 (8.03)

275 (1.99)

0.000

Sepsis

925 (45.59)

2904 (18.8)

0.000

Acute Kidney Injury

366 (18.26)

950 (6.33)

0.000

Odds Ratio

P-value

Table 2(abstract A449) Multivariable Logistic Regression
Odds Ratio

P-value

Age, years

1.054

< 0.0001

Dementia

1.821

Hospital LOS

1.017

< 0.0001

Cirrhosis

7.814

< 0.0001

Post Discharge Hospital Admissions

1.761

< 0.0001

Cerebrovascular Accident

1.225

0.0055

SOFA Score Day 3-Day 1

1.062

< 0.0001

COPD

3.220

0.0002

Duration of Mechanical Ventilation, days

1.024

0.0002

Tracheostomy

2.378

Duration of Vasopressor Use, days

0.965

0.0250

Obesity

0.750

ESRD

6.758

< 0.0001

Hypertension

0.669

< 0.0001

Renal Replacement Therapy

2.968

< 0.0001

Sepsis

1.739

< 0.0001

Congestive Heart Failure

1.475

< 0.0001

< 0.0001

< 0.0001
0.0001

Table 3(abstract A449) Interaction Terms for Multivariable Regression
Odds
Ratio

P-value

Age, years * Cirrhosis

0.981

0.0123

Age, years * COPD

0.99

0.0227

Odds
Ratio

P-value

Duration of Vasopressor Use *
Cirrhosis

1.102

0.0123

Duration of Vasopressor Use *
Tracheostomy

1.065

0.0017

Sofa Score Day 3-Day 1 * Sepsis

0.952

0.004

ESRD * Congestive Heart Failure

0.478

0.0292

Duration of Mechanical Ventilation * Duration of
Vasopressor Use

1.001

0.0082

Renal Replacement Therapy *
Hypertension

2.018

0.0071

Renal Replacement Therapy * Sepsis 0.468

0.0017

Duration of Mechanical Ventilation * Cirrhosis

0.931

0.0032

Duration of Mechanical Ventilation * Tracheostomy

0.953

0.0002
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Of 631 patients who survived the first 14 days after LT, 85 (13%) had ICU
LOS more than 14 days. The MST in this group was 2.4 years compared
with 7.4 years in the group of patients with ICU LOS ≤ 14 days (p <
0.001) (Figure 2).
Of 614 patients who survived the first 28 days after LT, 43 (7%) had ICU
LOS more than 28 days. The MST in this group was 1.0 year compared
with 7.0 years in the group of patients with ICU LOS ≤ 28 days.
(p < 0.001) (Figure 3).
Conclusions: A significant number of LT recipients required prolonged
ICU LOS postoperatively. The prolonged ICU LOS was associated with
poor long-term survival.

Figure 3(abstract A450)
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The discriminative capacity of known predictors of outcome for
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Figure 1(abstract A450)

Figure 2(abstract A450)

Introduction: Patients with acute exacerbations of chronic obstructive
pulmonary disease (AECOPD) visiting the EDs are often hospitalized.
Assessing the severity of AECOPD is mandatory to guide decisions of
orientation as well as intensity of monitoring treatment and follow-up
during and after the acute episode. Despite several published scores for
predicting outcome in AECOPD a simple and clinical prediction model is
still lacking for patients admitted to the ICU.
Objectives: In our ICU the past years standard mortality rate of AECOPD
exceeded the national standard. Therefore we studied this cohort of
patients from January 2011 until March 2014 retrospectively aiming to
assess the validity of several known predictive scoring models ( e.g. BAP65 score, DECAF-score, eMRCD score and CAOS- score) and to find
possible factors that could also be associated with poor outcome of these
patients treated in the ICU [1].
Methods: All data from patients admitted to the ICU form January 2011
until March 2014 were studied using medical files and Mediscore, a
national database of all patients admitted in ICUs in the Netherlands. To
evaluate difference in survivors and non-survivors of AECOPD we used chi
square test and non-parametric tests. Area under the receiver operating
characteristic-ROC analysis was used to assess the discriminative capacity
of several prediction models.
Results: There were 163 patients with mean Apache 4 score 57.2 (16.6),
Apache 2 score 17.4(5.1). N = 115 survivors and n = 48 non-survivors.
Mean age 67, sd9.3. BMI 24.5 (sd 5.1). 58% were classified as GOLD IV and
37% used long-term oxygen therapy. 50% of patients were limited by the
disease. 20% were “bed-chair” mobilisers and 30% was housebound.
Coronary disease was a known co-morbidity in 22.7% with heart failure in
11%. 24.5% of patients was diagnosed with pneumonia at admission.
We found no significant difference between survivors and non-survivors
in demographic data, severity of COPD, mobility or co-morbidities. Only
CAOS score and Apache 4 were significant different in both groups with
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Table 1(abstract A451)
Prognostic variable

In hospital mortality (AUROC)

180-day mortality (AUROC)

Significance

CAOS

0.644

0.580

n.s

Apache 4

0.652

0.577

n.s

BAP-65

0.543

0.477

n.s

DECAF

0.523

0.522

n.s

eMRCD

0.555

0.563

n.s

a poor discriminative value in predicting in hospital- and 180-day
mortality (AUROC 0.644 and 0.652 resp.). See Table 1:
Conclusions: In patients with AECOPD admitted to our ICU for further
treatment the known prediction models have poor discriminative capacity
in predicting in hospital as well as 180- day mortality. Further research to
find predictive scores for AECOPD is mandatory.
Reference
1. Messer B, Griffiths J, Baudouin SV: The prognostic variables predictive of
mortality in patients with an exacerbation of COPD admitted to the ICU:
an integrative review. QJM 2012, 105(2):115-126.

MONITORING DURING MECHANICAL
VENTILATION AND ARDS
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Reliability of diaphragmatic ultrasonography to detect diaphragm
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Introduction: The gold standard to diagnose diaphragmatic dysfunction
(DD) is the measurement of the intra-thoracic depression is response to a
bilateral stimulation of the phrenic nerves (Ptr,stim). This technique is
costly, requires expertise and is not widely available at the bedside. On
the opposite, ultrasonography is easy to perform but has not been
compared.
Objectives: To validate diaphragm ultrasonography as a tool to detect
diaphragm dysfunction in mechanically ventilated patients. Ptr,stim was
used as the gold standard.
Methods: This monocentric prospective study was conducted in a 16beds medical ICU. DD was assessed by two independent observers at
three key time points:
1) during the first 24h of controlled ventilation (CV),.
2) as soon as patients could tolerate pressure support ventilation (PSV)
and.
3) the day of the first spontaneous breathing trial (SBT). Ptr,stim was
measured in response to bilateral anterior magnetic stimulation of the
phrenic nerves. M-mode ultrasonography was used measure.
1) the muscle thickening fraction (TF, (defined as the difference between
inspiratory and expiratory muscle thickness divided by the expiratory
thickness) of the right hemidiaphragm,.
2) the maximal right diaphragmatic excursion was also recorded. A Ptr,
stim < -11 cmH2O defined DD.
Results: Seventy-three critically ill patients were investigated (136
measurements: 54 under CV, 32 under PSV and 40 the day of the SBT).
DD was present in 79%, 85% and 60% of the patients under CV, PSV and
SBT respectively. Taken together, the measurements performed under
PSV and the day of the SBT showed a significant correlation between Ptr,
stim and TFd (R2 = 0.79, p < 0.001). A TF < 29% had a sensitivity and
specificity of 85% and 95% to detect DD (area under the receiver
operating characteristics curve 0.93).
There were no significant correlation between Ptr,stim and.
1) diaphragm thickness.

2) the maximal excursion of the diaphragm.
Conclusions: Diaphragm ultrasonography is a reliable method to identify
DD in mechanically ventilated patients with an active inspiration.
A diaphragm TF < 29% is a strong predictor of DD.
Grants: Martin DRES was supported by Assistance Publique Hôpitaux de
Paris.
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Introduction: Shunt-induced hypoxemia is considered the primary
pathophysiological abnormality and main diagnostic criteria of acute
respiratory distress syndrome (ARDS). However, increases in dead-space
ventilation (VD/VT) can also contribute to gas exchange alterations in
ARDS. Systemic microcirculatory alterations described during inflammatory
conditions are characterized by perfusion heterogeneity and theoretically
pulmonary microcirculatory heterogeneity could lead to imbalance
pulmonary ventilation/perfusion relationship. Thus, we hypothesized that
systemic microvascular alterations could reflect increased VD/VT in ARDS.
Objectives: To evaluate the prognostic value and the relationship
between the VD/VT and microvascular blood flow derangements during
the early stages of moderate and severe ARDS.
Methods: Prospective observational in an 80-bed mixed ICU. Patients
meeting the Berlin’s ARDS criteria and ventilated by at least 12 hours were
pre-selected. Those with a PaO2/FiO2 < 200 after a 1-hour trial with a FiO2 of
1.0, PEEP ≥10 cmH2O and VT of 6-8 ml/kg of predicted body weight were
finally included. The Bohr’s approach was used to measure the VD/VT by
means of volumetric capnography. After a recruitment maneuver, PEEP was
set targeting the highest respiratory compliance and the lowest VD/VT. After
60-minutes of stabilization, sublingual microcirculatory images were acquired
using a Sidestream-dark Field device (SDF) for ulterior semi-quantitative
analysis. Continuous microvascular flows were considered normal while
sluggish, intermittent and stopped flows were considered abnormal and a
cutoff of 20 μm was used to classify microvessels as large or small.
Results: A total of 38 patients with moderate and severe ARDS were
included. Respiratory mechanics, blood gases analysis and VD/VT for
survivors and non-survivors are presented in the table 1. A univariate
analysis demonstrated that functional capillary density, the percentage of
small vessels perfused (PPV), and VD/VT were significantly different
between survivors and non-survivors at day-90. However, in the
multivariate analysis only the VD/VT remained associated with mortality
at day-90 (coefficient: 1.253 95%CI: 1.018 to 1.542, p = 0.033). An inverse
relationship was also observed between the PPV and the VD/VT (R2:0.42,
p < 0.001) (Figure 1). Meanwhile, a linear regression model demonstrated
that PPV was significantly related to VD/VT changes (coefficient: -0.288
95%CI: -0.429 to -0.147, p < 0.001) while other respiratory mechanics and
oxygenation parameters did not. When we explored the population
equipped by a pulmonary artery catheter, we found that PPV and cardiac
index were related to VD/VT.
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Table 1(abstract A453) Respiratory mechanics, blood gases and VD/VT
All

Survivors

Non-Survivors

VT (ml/kg)

6.5 (6.2 - 6.9)

6.5 (6.2 - 6.9)

6.6 (6.1 - 7.5)

0.47

RR

24 (20 - 26)

24 (22 - 27)

24 (20 - 26)

0.44

PEEP

12 (10 - 14)

12 (10 - 14)

14 (10 - 15)

0.19

Pplat-RS

25 (24 - 30)

28 (24 - 32)

31 (28 - 34)

0.09

VT/C-RS

14 (17 - 19)

16 (14 - 18)

17 (14 - 21)

0.44

PaO2/FiO2

120.6 (89.6 - 157.1)

122.5 (92.3 - 178.4)

116.1 (83.6 - 138.8)

0.11

PaCO2

48.5 (37.9 - 56.7)

41.2 (34.4 - 55.1)

51.8 (43.7 - 61.8)

0.05

pH

7.27 (7.21 - 7.31)

7.30 (7.25 - 7.33)

7.23 (7.14 - 7.29)

0.01

VD/VT

39 (31 - 46)

35 (29 - 39)

46 (36 - 49)

0.001

Figure 1(abstract A453) VD/VT vs. PPV.

Conclusions: Increased dead-space ventilation seems to be superior to
respiratory mechanics and oxygenation parameters to predict outcomes
in moderate and severe ARDS. Alterations in the microvascular blood flow
might influence early increases in the dead-space ventilation.
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Introduction: Clinical data suggest that diaphragmatic dysfunction (DD)
is associated with difficult weaning from mechanical ventilation. However,
studies focusing specifically on diaphragmatic function in this setting are
scarce.
OBJECTIVE.
To predict the outcome of a spontaneous breathing trial (SBT) through
the ultrasonographic assessment of diaphragmatic and intercostal muscle
function.
Methods: Mechanically ventilated patients from a 16-bed medical
intensive care unit (ICU) were prospectively included before starting an
SBT. Diaphragmatic function was estimated by the intrathoracic
depression induced by anterior magnetic phrenic stimulation (Ptr,stim)
and by performing an ultrasonography of the right hemidiaphragm.

p

Intercostal muscle function was assessed using ultrasonography of the
second right anterior intercostal space. We measured expiratory and peak
inspiratory muscle thickness (T de and T di respectively) and muscle
thickening fraction (TFD and TFIC for diaphragm and intercostal), defined
as (Tdi - Tde)/Tdi.
The Medical Research Council (MRC) Score was also used to detect
peripheral muscle weakness.
Successful weaning (SW) was defined by extubation after SBT without
reintubation in the following 48 hours and weaning failure (WF) by a
failed SBT or a reintubation in the 48 hours after extubation. DD was
defined by a value of Ptr,stim of less than -11 cmH2O.
Results: Forty patients were included (age 55 ± 18): 27 and 13 patients in
the SW and WF group respectively. Mean SOFA score was 5 ± 3 and
length of mechanical ventilation the day of the SBT was 7 ± 3 days.
Compared to SW patients, WF patients had lower Ptr,stim (6.1 ± 0.7 vs
13.6 ± 1.2 cmH 2 O p < 0.001), lower TF D (21.2 ± 6 vs 35.6 ± 13% p <
0.01), lower MRC score (40.3 vs 55.7, p < 0.01) and higher TFIC (26.7 ± 15
vs 10.4 ± 6%, p < 0.01). Areas under the receiver operating characteristics
curves to predict WF were 0.86, 0.84, 0.88 and 0.88 for Ptr,stim, TFD, MRC
score and TF IC respectively (all p < 0.05). The best Ptr,stim and TF D
thresholds to predict WF were 8.2 cm H2O and 29%, respectively.
Ptr,stim was significantly correlated with TFd, MRC score and TFic (rho =
0.88, 0.55 and -0.90 respectively).
Among patients with DD, only 46% were successfully separated from the
ventilator whereas all patients without DD were successfully separated
from the ventilator (p < 0.001).
Conclusions: Ptr,stim, TF D , MRC and TF IC are strong predictors of
weaning outcome.
Our findings support the hypothesis that diaphragmatic dysfunction is
significantly, although not systematically, associated with weaning failure.
Grant Acknowledgment: Martin DRES was supported by Assistance
Publique Hôpitaux de Paris.
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Introduction: Acute respiratory failure (ARF) is characterised by a
discrepancy between load imposed on respiratory muscles and their
capacity. The evaluation of inspiratory muscles performance is based
mainly on Maximum Inspiratory Pressure (MIP) calculation. However, MIP
is determined by the contraction of all the inspiratory muscles and
doesn’t give information about diaphragmatic function. Recently the
Diaphragmatic Displacement (DD) measured by ultrasonography has

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Figure 1(abstract A455)

been introduced in the clinical practice to evaluate diaphragmatic
function.
Objectives: We hypothesized that a correlation should exist between MIP
and DD: the higher the DD, the higher the muscle performance evaluated
as MIP.
Methods: ICU patients ventilated for at least 24 hours were enrolled if they
met all the criteria for a spontaneous breathing trial. Exclusion criteria: age <
18 years; pregnancy;; presence of flail chest or rib fractures; pneumothorax;
primary neuromuscular disease; the use of muscle-paralyzing agents within
48 hours before the study. Thirty minutes after start of the SBT, right hemidiaphragm ultrasound scans were performed in the semi-recumbent
position: DD was evaluated using a 3.5-5 MHz convex probe was placed
between the eighth and tenth intercostal space, between the anterior
axillary and the mid-axillary lines. Simultaneously, spirometric measurements
of tidal volume (VT) and respiratory rate (RR) were performed and, finally,
MIP was measured according to the technique described by Marini.
Results: We included 24 patients (mean SAPSII: 36 ± 12) admitted in the ICU
for sepsis (37%), post-operatory ARF (33%), COPD (17%) and heart failure
(13%). There was a significant correlation between DD and MIP values (r =
0.80; p < 0.01) (Figure 1). Similarly, there was a significant correlation
between DD and VT (r = 0.63; p < 0.01) and RR (r = - 0.50; p < 0.05).
Different etiologies of ARF returned differences in baseline DD.
Specifically, the Bonferroni post-hoc test demonstrated that patients with
sepsis evidenced lower DD than the other patients (p < 0.01).
Conclusions: We demonstrated that DD measured by ultrasonography is
a specific, non-invasive and rapid diagnostic procedure that correlates
well with muscle performance assessed by MIP determination, DD does
not need patients’ collaboration, as it is for MIP.
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Figure 1(abstract A456) Dependent and non-dependent silent spaces.
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Introduction: Electrical impedance tomography (EIT) is a novel method
to monitor regional lung function. For this purpose, 32 surface electrodes
are placed around the human thorax. Weak alternating currents are
applied via two of these electrodes and the resulting potentials are
measured at the remaining electrodes. From the measured voltages, realtime images are calculated which show the distribution of electrical
impedance within the body representing functions rather than structures.
Using EIT these lungs can be analysed on a regional basis with respect to
the following risk factors: collapse, at risk of becoming atelectatic or
overdistension. Identifying these lung areas of particular clinical relevance
by EIT may help to find the best individual PEEP level for each patient.
Methods: In five mechanically ventilated COPD patients we performed
EIT measurements at PEEP 6, 8, 10, 12, 14, 16 cmH2O using Swisstom BB2
(Swisstom, Landquart, Switzerland). The electrode belt was placed along
the sixed intercostal space and based on the measured voltages,
tomographic impedance images were calculated. Patient-specific regions
of interest (ROI) were selected according to the patient’s height, weight
and gender. Tidal variation of impedance within the ROIs was measured
as the difference between the end of inspiration and the beginning of
inspiration. Maximal pixel amplitude within the tidal image was divided
by 10, which results in 10 different amplitude categories according to
which each pixel was then assigned. Thereafter, a virtual line
perpendicular to the gravity vector through the geometric focal point of
overall ventilation (Centre of Ventilation) was defined for each breath as
the “ventilation horizon” (Table 1). All pixels lying below this horizon and
belonging to the lowermost category were defined as dependent silent
space (DSS). The number of these pixels was counted and expressed as
% of all pixels within the ROI. Accordingly, the non-dependent silent
space (NSS) values describe the percentage of poorly ventilated areas
physically located above the ventilation horizon.
Results: Dependent silent space decreases from 15+/-8% (Mean+/-SD) at
PEEP 6 to 5+/-5% at PEEP 16. At the same time the non-dependent silent
space increases slightly from 2+/-2% to 6+/-3%.
Conclusions: We describe the non-dependent and dependent silent
spaces during a PEEP titration in 5 patients. The location of dependent
silent spaces illustrates the recruitment of none or poorly ventilated areas
with increasing levels of PEEP even in mechanically ventilated patients
with severe COPD.
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Hypertonic saline improves renal oxygenation, renal function and
inflammation following ischemia/reperfusion-induced acute kidney
injury
B Ergin*, C Ince
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A457
Introduction: The pathogenesis of AKI is characterized by a deterioration
in tissue perfusion and oxygenation in combination with inflammation
resulting in renal microcirculatory dysfunction and kidney failure.
Hypertonic saline (HS) solution increases serum osmolarity which results
in an redistribution of fluid from the interstitial and intracellular spaces to
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the intravascular space potentially improving tissue perfusion (1). It has
been suggested that HS has also anti-inflammatory effects (2).
Objective: In this study, we hypothesized that hemodynamic and
inflammatory effects of HS may protect the kidney by promoting renal
microcirculatory oxygenation and function following ischemia/reperfusion in
rat kidney.
Method: 24 mechanically ventilated Wistar albino rats with a mean ± SD
body weight of 250-350 g under deep anesthesia were studied. Rats were
divided into 4 groups (n = 6/group): (1) control group; (2) a group
subjected to renal ischemia for 45 min by supra-aortic occlusion followed
by 2 h of reperfusion (I/R); and (3-4) I/R groups treated with an
continuous i.v. infusion 5 ml/kg/h either Normal Saline (IR+NS) or
Hypertonic Saline (10% NaCl) (I/R+HS) after ischemia. Systemic and renal
hemodynamic, renal cortical and medullar microcirculatory pO2 as well as
renal function parameters and inflammation markers were assessed.
Results: MAP values reduced in IR group at T1 (p < 0.05), were significantly
elevated by treatment of HS at T2 (p < 0.01) with respect to the IR group. Renal
vascular resistance (RVR) was elevated in the NS group (p < 0.001) with respect
to the Control and I/R group, but not in the HS group. cmPO2, mmPO2, renal
oxygen deliver (DO2ren) and consumption (VO2ren) levels were improved in I/R
group received HS but not with NS. HS caused a decrease in TNa+ correlated
with an elevation of fractional sodium excretion (EFNa+) and urine output.
TNF-a, IL-6 and hyaluronic acid levels in renal tissue samples of the HS group
were significantly lower than the I/R and I/R+NS group (p < 0.05).
Conclusions: I/R induced AKI causes a deterioration of renal
microcirculatory oxygenation, oxygen supply and consumption associated
with an increase levels of inflammatory mediators and hemodynamic
instability. The renal protective effects of HS in this study may be due to
improved systemic hemodynamic, microcirculatory perfusion and
oxygenation, or its anti-inflammatory and diuretic effect associated with an
increased Na excretion, or combination of these effects.
Grant Acknowledgment: This study was supported in part by a grant
from the Dutch Kidney Foundation (grant C 09.2290).
References
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Introduction: In different studies, use if diuretics have been shown not
useful for AKI prevention and a possible relationship with mortality has
been suggested.
Objectives: We intend to analyze this issue by means of propensity score
methodology (PS).
Methods: Post-hoc analysis of a prospective observational cohort from a
previous study on AKI conducted in our Unit. We defined AKI based in
KDIGO II/III stages criteria. We calculated a PS for patients with or without
diuretics by regression analysis and pairing 1:1 by quintiles grouping. Then
performed an analysis for diuretic-AKI and diuretic-mortality by logistic
regression, including the PS in it. Software R 3.1.2 para OsX. The Ethics
Committee from our centre approved this work.
Results: From 279 patients studied, 80 out of 142 patients with diuretic
(56.3%) developed AKI against 56 out of 137(41.2%) without it (p < 0.01), OR
1.86 (IC 1.16-3.01). We computed a PS adjusting by age, gender, history of
high blood pressure, diagnosis, basal creatinine and vasopressors. After the
pairing an optimal balance was not reached for gender, diagnosis and base
creatinine and these variables were included beside PS in the final logistic
regression analysis. In this regression we did not detect any significant effect
of the diuretic on AKI development, OR 1.26 (IC 95% 0.73-2.18).
Among patients without diuretic, mortality was 47.4% against 61.4%
when diuretic was used (p < 0.001), OR 5.07 (IC 95% 2.89-8.86), absolute
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mortality difference 37.9% (IC 25.8-50.1). We computed a PS adjusting by
age, diagnosis, APACHE, basal creatinine, infection and vasopressors. After
the pairing an optimal balance was not reached for APACHE, infection
and base creatinine and these variables were included beside PS in the
final logistic regression analysis. In the final analysis, diuretic use retained
a significant relationship with mortality, OR 3.26 (IC 95% 1.78-5.97).
Conclusions: In our cohort, once confounding variables were controlled by
propensity score methodology, diuretic use did not relate to AKI development
but showed an independent relationship with hospital mortality.

A459
Relationship between hyperchloremia in brain-dead donors and
delayed graft function in the kidney allograft recipients
E Kieslichová1*, E Pokorná2, M Protuš2, O Viklický2, E Uchytilová2
1
IKEM, KARIP, Prague, Czech Republic; 2IKEM, Prague, Czech Republic
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A459
Introduction: In the brain-dead organ donors a number of hormonal
changes occurs, reflecting anterior and posterior pituitary failure. There is
an early development of diabetes insipidus in almost 80% of brain-dead
organ donors, characterized by inappropriate diuresis, severe hypovolemia,
hyperosmolality, and electrolyte abnormalities, such as hypernatremia and
hyperchloremia. Hypernatremia and hyperchloremia is often aggravated
by infusions of large volumes of sodium and chloride-containing solutions,
as a part of the therapy of intracranial hypertension.
Objectives: As previously described in both animal and human studies,
hyperchloremia alters renal functions by causing renal vasoconstriction
and decrease in glomelural filtration. The aim of this study was to
determine the relationship between the level of serum chlorides of the
donor and the onset of the function of the kidney allograft.
Methods: We retrospectively studied 52 transplanted kidney allografts
from cadaveric donors. The effect of serum levels of chlorides of the
donors on the recipient’s serum creatinine levels on the first day and one
week after transplantation was assessed. The incidence of acute tubular
necrosis and the need for hemodialysis during the first week after
transplantation was also monitored.
Results: The mean level of serum chlorides of the donors was 117.92 mmol/l
(+/- 10.82 s.d.). 39 of them had hyperchloremia (Cl->110 mmol/l). The
average serum creatinine level of the recipients with hyperchloremic kidney
allografts one day after transplantation was 515.07 umol/l +/- 186.55 s.d., and
195.55 umol/l +/-94.08 s.d. after one week. Serum creatinine level of the
recipients with normochloremic kidney allografts one day after
transplantation was 532.84 umol/l +/- 221.37 s.d., and 312.52 umol/l
+/-217.13 s.d. after one week. Neither creatinine levels of the recipients on
the first day (r = 0.06), nor one week after transplantation (r=-0.1) correlated
significantly with the levels of serum chlorides of the donors. The need for
hemodialysis or the incidence of acute tubular necrosis was not related to
the degree of hyperchloremia of the donor either.
Conclusions: In this study, statistically significant correlation between
serum chloride levels of the brain-dead donors and the onset of the
function of kidney allografts in the recipients was not found.
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Introduction: AKI is currently defined by changes in Creatinine and urine
output, but both parameters have limitations in critically ill patients. We
have previously validated a method of measuring GFR using a continuous
infusion of low dose Iohexol (CILDI) in patients with stable renal function
and calculate that variations >10.3% depicts AKI (p = 0.003). All subjects
reached steady state within 10h. In this study we measure the
performance of CILDI in patients with different risks of AKI.
AIM. Validate CILDI as a measure of GFR during AKI.
Methods: 11 patients post nephrectomy [NEPH; predictable onset,
predicted 50% drop in GFR], 11 patients post vascular surgery [VASC;
predicted onset of AKI, unpredictable outcome], and 13 patients with
established AKI [AKI; unpredictable onset and outcome] were recruited.
CILDI was applied at 0.5mL/h for 24-84h. Urine and serum Iohexol
concentrations were measured by tandem mass spectrometry. Accuracy of
CILDI was determined by comparing the mean GFR drop in the NEPH
group with the predicted 50% change, and by comparing plasma
clearance (PC) with renal clearance (RC). Precision was confirmed by
measuring the co-efficient of variation (CV) of repeated measurements
taken in 2h periods.
Results: Mean APACHE score was 11 ± 4 (NEPH), 13 ± 2 (VASC) and 18 ± 5
(AKI; p = 0.0004). There was no difference in baseline eGFR (p = 0.70).
Mean GFR at 10-14h was 51.4 ± 18.3% of baseline (NEPH), 52 ± 29%
baseline (VASC) and 44 ± 31% (AKI group). There was no difference
between the predicted drop of 50% and measured drop in the NEPH
group (p = 0.81), confirming accuracy of CILDI. Correlation between PC and
RC was good: 0.73 (NEPH), 0.82 (VASC) and 0.92 (AKI). The diagnosis of AKI
would have been missed in 5 NEPH patients and 4 VASC patients using
conventional criteria. In addition, 2 patients who had AKI defined by
creatinine, did not have AKI when measured by CILDI. CV was 3.4% overall
and small in each group: 3.6% (NEPH), 2.5% (VASC) and 2.1% (AKI).
Conclusions: CILDI appears to be accurate and precise in measuring
changing GFR in patients with AKI. We hypothesise that if our findings
are externally validated, then new definition of AKI should incorporate
changes in GFR measured by CILDI. CILDI is now ready to be used in
studies measuring the effects of AKI.
Funding: Intensive Care Foundation; St. George’s Hospital Charity.

A461
Utility of renal resistive index as an early marker of acute kidney injury
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Introduction: There is a direct relationship between intra-abdominal
hypertension (IAH) and acute kidney injury (AKI). The current AKI scales are
not always an early marker of renal damage. The use of renal resistive
index (RI) measured by eco-Doppler method for early detection of AKI in
critically ill patients is postulated. The RI is a parameter obtained from the
study of the flow of the arcuate or renal interlobar arteries. The formula is:
RI = (systolic peak velocity -diastolic end velocity) / systolic peak velocity.
The definite result is an average of 3-5 pulse waves.
Objectives: Our aim is to assess the usefulness of RI by eco- Doppler as an
early marker of acute renal failure in patients with risk of IAH.
Methods: We conducted a prospective observational study between April
2013 and June 2014. The inclusion criteria for our study were patients
(age>18 years) admitted in intensive care unit ( ICU) with at least 3 IAH risk
factors. Clinical and laboratory variables from all individuals were collected
and the IAP (Intra-Abdominal Pressure) was monitored intermittently with
a bladder placement catheter (UnoMeter Abdo-Pressure™). Further on,
renal Doppler sonography was performed after inclusion and at least one
more posterior determination was done, in order to measure the RI. The
exclusion criteria were chronic renal failure history and / or risk factors for
altered RI such as dilated urinary tract, renal artery pathology and renal
transplant.
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Results: A total of 25 patients were included: 20 patients were men;
average age 52 years (interquartile range 43.5-64), the median IAP was 12
mmHg (10.9-14), the median creatinine level was 0.99 mg/dL (0.59- 2.07).
The reasons of ICU admission were: Sepsis 28%, postoperative abdominal
surgery 28%, pancreatitis 16%, polytrauma 12%, peritonitis 12% and
hemorrhagic shock 4%. Patients who developed AKI showed higher initial
RI (0.68 vs 0.61, p = 0.016). We found positive correlation between RI and
creatinine levels (p = 0.004).
From the 14 patients who presented IAH, AKI was present in 10 cases.
From the 11 patients without IAH, AKI was present in 7 cases (no
significant differences were found).
No correlation could be established between IAH and the RI value or AKI.
Conclusions: According to our study, renal resistive index (RI) increase is
a predictor of Acute Kidney Injury (AKI).
No correlation was found between Intra-Abdominal Hypertension (IAH)
and the RI value or between IAH and AKI.

A462
Blood transfusion requirements and filter longevity with regional
citrate anticoagulation compared with heparin
E Burford, E Walter, A Beverly*
Royal Surrey County Hospital, Intensive Care Unit, Guildford, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A462
Introduction: Citrate is the recommended anticoagulant for continuous
renal replacement therapy (RRT) [1], and is thought to confer numerous
benefits, including more continuous hours of filtration, fewer total circuits
used, less overall cost and maybe improved patient and kidney survival
when compared with heparin anticoagulation [2]. Our ICU changed from
heparin to citrate anticoagulation in June 2014. Our unit uses a
transfusion trigger of 7g/dl [3] unless the clinical situation dictates
otherwise.
Objectives: This observational study is to investigate blood transfusion
requirements and haemofilter set life before and after the change from
systemic heparin to citrate regional anticoagulation, to add to growing
international evidence, and to inform local practice.
Methods: Data were collected on set life and the number of blood
transfusions patients received during the period of filtration, and in the
24 hours afterwards. Data on patients anticoagulated with heparin were
collected retrospectively up until the day of changing to citrate. Data
during citrate anticoagulation were collected prospectively, from the day
of changing, onwards.
Results: 6 months of filtration with heparin and 3 months of citrate were
observed. 97 patients required RRT (65 with heparin, 28 with citrate, 4
with both), for a total of 556 days. Table one shows the comparison
between heparin and citrate. There was no difference in the average
duration of filtration required between the 2 systems. Filter life increased
from 0.86 days with heparin, to 1.55 days with citrate (p = 0.007 by
Student t-test). The number of transfusions required fell from 0.33 units
per day with heparin, to 0.25 units per day with citrate (p > 0.05).
Conclusions: Regional citrate anticoagulation increases filter life when
compared with systemic heparinisation, with significant cost and other
savings. There is a non-significant trend towards a reduction in blood
transfusion requirements.

Table 1(abstract A462) Comparison of citrate with
heparin anticoagulation
Heparin

Citrate

Renal days

357

199

Median renal days per patient episode

3

3

Number of filters used

408

128

Total filter cost (•)

32807.28

10292.48

Renal days per filter

0.86

1.55

Filter cost per renal day (•)

91.89

51.72

Blood transfusions per day

0.33

0.25
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Introduction: Critically ill patients routinely require temporary dialysis
catheters (DCs) for renal replacement therapy (RRT). They carry a high risk
for developing end-stage renal disease. Though, their vascular accesses
must be preserved. Guidewire exchange (GWE) is often use to avoid
venipuncture at new site. However, the impact of GWE on infection and
dysfunction of DC in ICU has never been studied.
Objectives: The aim of this study was to compare the effect GWE and
new-site placement (NSP) strategies on DC colonization and dysfunction
in patients requiring DC placement.
Methods: Using data from the ELVIS RCT (1496 critically ill adults requiring
DC for RRT or plasma exchange) we performed a matched- cohort analysis.
Cases were DCs inserted by GWE (N = 178) (first DC inserted by GWE in
patients with multiple DC inserted by GWE), controls were DCs inserted by
NSP (N = 178). We matched each case with a control based on the following
criteria: participating center, SAPS II +/-10, insertion site (jugular or femoral),
side for jugular site, and duration between ICU admission and DC
placement. DC colonization was defined by a quantitative DC-tip culture
yielding ≥1000 CFU/mL with vortexing and ≥100 CFU/mL with sonication,
and when DC was left in place at ICU discharge, by a positive blood culture
drawn from the DC hub. DC dysfunction was defined as DC removal as a
result of inadequate catheter flow despite attempts to restore DC patency.
A sensitivity analysis was performed on the specific subgroup of patients
with a DC changed because of dysfunction of the previous one. (138
GWE-DCs and 160 NSP-DCs).
The effect of the strategy of catheter insertion (GWE vs NSP) on DC
colonization and dysfunction was estimated using a marginal Cox model.
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Results: In the matched-cohort analysis, GWE-DC and NSP-DC patients were
not different for gender (118 (66.3%) vs. 109 (61.2%) male) and illness
severity on admission (mean SAPS II: 66 vs. 66). However, GWE patients were
younger (63 vs 67 years; P = 0.05) had longer median ICU length of stay
(19 vs. 17 days; P = 0.004) and median hospital length of stay (37.5 vs. 32.5
days; P = 0.02). Between GWE-DCs and NSP-DCs, there was no difference in
DC colonization (10 (5.6%) vs 10 (5.6%); hazard ratio (HR), 1.68 (0.40-6.98);
P = 0.48) but DC dysfunction was more frequent (67 (37.6%) vs 28 (15.7%);
HR, 3.68 (2.07-6.49); P < 0.0001), respectively. Major DC infection was
observed in 2 GWE-DC and in 1 NSP-DC patients. In the sensitive analysis
after adjustment on insertion site and side placement, GWE-DC and left side
placement were independently associated with dysfunction; HR, 2.48 (1.673.68); P < 0.0001; HR, 2.06 (1.42-2.99); P = 0.0001, respectively.
Conclusions: In ICU patients, as compared to NSP, GWE of DCs did not
contribute to DC colonization infection but is associated with a more
than 2 fold increase of DC dysfunction.
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Introduction: Metformin is frequently used by type II diabetics. A rare
complication of its use is metformin associated lactic acidosis (MALA).
This condition is often accompanied by extreme metabolic acidosis and
hemodynamic instability for which ICU treatment is mandatory.
Guidelines advice intermittent hemodialysis for correction of metabolic
acidosis and to clear metformin. However, haemodynamic instability may
prefer continuous veno-venous hemofiltration (CVVH). We evaluated the
effect of CVVH in critically ill patients admitted with MALA.
Methods: We performed a retrospective single centre cohort study in a 20bed mixed ICU. All consecutive patients admitted with clinical diagnosis of
metformin intoxication between January 2010 and December 2014 were
included. Data were extracted from the local Patient Data Management
System and analysed with SPSS 21.0. Data are presented as median and IQR
or mean ± SD.
Results: 10 patients were identified. 80% were male, median age was 68
years (IQR 65-77). Apache II was 30.5 (IQR 27-34), corresponding with a
predicted mortality of 65% (IQR 39-83). The first measured serum
metformin level (N = 6) was 32 (IQR 14-50). Nine cases were due to
chronic accumulation of metformin and one was an acute intoxication.
Metformin accumulation could be explained by renal impairment caused
by dehydration (N = 4), infection (N = 3) or medication (N = 2). Mean pH
at admission was 7.08 (SD ± 0.136), highest measured lactate was
13.95 mmol/l (IQR 10-21). Continuous veno-venous hemofiltration was
initiated in 8 out of 10 patients, the other 2 patients had a pH above
7.20. CVVH was administered in high volume post-dilution mode with citrate
anticoagulation. Dosage of CVVH was 54.89 ml/kg/hour (IQR 50.8-61.1). Time
to normalisation of pH was 557.5 minutes (IQR 285-840), median duration of
CVVH was 35.67 hours (IQR 17-75.33). In three patients the serum level was
repeatedly measured and showed a decline. A mean arterial pressure of 60
mmHg was achieved with a maximum concentration of 0.08 mcg/kg/min
norepinephrine (IQR 0-0.29) and 5.6 mcg/kg/min dopamine (IQR 2.2-9.8). The
two oldest patients died, one because of termination of renal replacement
therapy in end-stage kidney disease due to tubulointerstitial nephritis (79
years), the second because of refractory septic shock (85 years).
Conclusions: CVVH was effective in restoring acid base disorders and
haemodynamics in patients with MALA and hypotension. It appears to be
a safe alternative to intermittent hemodialysis.
References
1. Kajbaf F, Lalau JD: Mortality rate in so-called “metformin-associated lactic
acidosis": a review of the data since the 1960s. Pharmacoepidemiol Drug
Saf 2014, 23(11):1123-1127.
2. Keller G, Cour M, Hernu R, Illinger J, Robert D, Argaud L: Management of
metformin-associated lactic acidosis by continuous renal replacement
therapy. PLoS One 2011, 6(8)-e23200.
3. Nguyen HL, Concepcion L: Metformin intoxication requiring dialysis.
Hemodial Int 2011, 15(Suppl 1):68-71.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

A465
Elevation of serum phosphorus, an early biomarker of acute kidney
injury after cardiac sugery?
J Ridolfo, M Saour*, G Culas, N Zeroual, G Samarani, P Gaudard, P Colson
Arnaud de Villeneuve University Hospital, Department of Anesthesiology and
Intensive Care, Montpellier, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A465
Introduction: Acute kidney injury (AKI) is common after cardiac surgery and
is a strong predictor of morbidity and mortality [1]. Hyperphosphatemia
following AKI, by renal excretion defect, has never been studied in this
context and could be a simple marker of AKI.
Objectives: The aim of this study was to assess the predictability of serum
phosphorus (Ph) for AKI monitoring after cardiac surgery.
Methods: In this retrospective diagnostic validation study of 547
patients admitted in our institute between January 2012 and December
2012, we excluded patients with end stage renal disease (clearance <
15mL / min / 1.73m2) or dialyzed, solitary kidney or nephrectomy, lack
of data. Serum creatinine (Cr) and Ph were measured preoperatively
and postoperatively specifically (H0, H12, H24, H48, H72). The
percentage of maximum elevation of Ph (%EPh = [(maximum
-minimum) / minimum] * 100) was calculated. AKI was defined as an
increase Cr more than 26.5 mmol / L in 48 hours according to KDIGO
criteria [2].The diagnostic performance of postoperative Ph thresholds
were analysed by elaborating area under the receiver operating
characteristic curves (AUC-ROC) with sensitivity (Se), specificity (Sp),
positive predictive value (PPV), negative predictive value (NPV).
Results: From the 386 patients included, the mean Euroscore II was 4.2 ±
6.3%, SAPS II score, 26.4 ± 10.8. Among them, 21.2% developed AKI
(grade 1: 13.2%, grade 2: 4.1%, grade 3: 3.1%) and 2.6% required renal
replacement therapy (RRT). Patients with AKI had Euroscore II, duration of
cardiopulmonary bypass, transfusion needing and mortality higher than
those without AKI (p < 0.001). The %EPh and the Ph at 48 hours (Ph48H)
were significantly higher in AKI patients than in no AKI patients: 81 ±
79% and 1.47 ± 0.46 mmol/l vs 25 ± 23% and 0.99 ± 0.2 mmol/L,
respectively (p < 0.001). A value of Ph48H > 1.19 mmol/L ( Se 72% (60-82),
Sp 84% (71-92), PPV 84%, NPV 72%) and a %EPh > 49 % (Se 73% (61-81),
Sp 83% (76-88), PPV 66%, NPV 86%) were predictive of AKI. In AKI
patients, the %EPh and Ph48H significantly increased with the severity of
AKI (Table 1). In these patients, a Ph48H < 1.53 mmol/L and a %EPh <
77% predicted the non use of RRT (Se 100% (62-100), Sp 85% (77-91),
PPV 35% NPV 100%), respectively (Table 2).
Conclusions: After cardiac surgery, serum phosphorus seems to be a
simple, reliable and inexpensive biomarker at bedside for AKI monitoring.
A value less than 1.53 mmol/L at 48h may predict the no-initiation of RRT
in case of AKI and may guide the clinician to a non-invasive-AKI

Table 1(abstract A465)
AKI severity

%EPh

Ph48H (mmol/L)

Grade 1

60 ± 45

1.25 ± 0.4

Grade 2

74 ± 58

1.73 ± 0.4

Grade 3

159 ± 132

1.80 ± 0.5

Table 2(abstract A465)
Thresholds

AUC (IC95% )

p value

AKI diagnostic
Ph48H

1.19 mmol/L

0.813 (0.735-0.890)

< 0.0001

%EPh

49%

0.830 (0.772-0.889)

< 0.0001

RRT requiring
Ph48H

1.53 mmol/L

0.924 (0.879-0.970)

< 0.0001

%EPh

77%

0.818 (0.683-0.952)

< 0.0001
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therapeutic. Obviously, these results should be interpreted with caution
regarding the retrospective nature of the study.
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Introduction: Renal failure is one of the most common complications in
critically ill patients, with a progressive increase in the need of renal
replacement therapy (RRT). As well-know the timing is pretty related with
the improvement and outcome. But also the treatment dose and filter
lifespan are variables that interfere in the results.
Objectives: Assess the prescribed treatment and the difference with the
treatment achieved. Also evaluate the variation on vasoactive drugs and
the weight impact on mortality rate.
Methods: A retrospective descriptive study was performed during 14
months, between January 2014 and February 2015. All patients required
Intensive Care Unit (ICU) admission and RRT regardless of the pathology
that led them in to the ICU. Demographic, clinical and biochemical data
was recorded at the day of the admission and at the beginning of RRT.
Data are reported as frequency (percentage) and median (interquartile
range). Statistical test used were Pearson’s test or Fisher test, U de
Mann-Whitney test and logistic regression.
Results: One hundred eighty nine patients were admitted in ICU during
study period, sixty one of them required RRT, 64.5% male, median age was
64(54-60) years and body mass index 28(23-34). At the ICU admission,
APACHE II and SOFA score were 34(26-38) and 11(9-13), respectively. Renal
failure etiology was multifactorial cause 54.8%, septic 29% and ischemia
4.9%. Most of patients required mechanical ventilation (84.7%) and
vasoactive drugs (91.8%).
More than half of RRT were initiated in the first 24h. Treatment dose
prescribed during first three days of RRT were 32(25-40) ml/kg/h, 32(2535) ml/kg/h and 25(20-34) ml/kg/h. However treatment actually achieved
was a 4% less. At the beginning of RRT, median vasoactive drugs
(noradrenaline) was 0.7(0.17-1.35) mcg/kg/min and median creatinine
2.38(1.57-3.69) mg/dL, decreasing 48h later to 0.37(0.15-0.76) mcg/kg/min
and 1.50(1.11-1.96) mg/dL.
Median ICU LOS was 12(4-29) days with median RRT 4(1-6) days and
overall mortality rate of 63.3%. An increase more than 5% in weight
during the first 48 hours of RRT was associated with increased mortality.
In addition, SOFA score showed to be a good predictor of mortality at
ICU admission and during the first 48 hours of RRT (p < 0.01).
Conclusions: Patients with RRT present a high mortality. A weight gain
during first 48h of RRT has been related to increase mortality rate.
Furthermore it has been shown a reduction in the vasoactive drugs.
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Medical University of Innsbruck, Joint Institution for Emergency Medicine
and Critical Care Medicine, Innsbruck, Austria
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A467
Introduction: About the effect of mild therapeutic hypothermia on renal
function after cardiopulmonary resuscitation little data exists. From animal
and human studies it is known that renal function might be impaired,
which is not reflected by serum creatinine levels if creatinine production
is reduced.
Objectives: The aim of the study was to investigate the possible
influence of mild therapeutic hypothermia (MTH) on the incidence of
acute kidney injury (AKI) and renal function parameters [1].
Methods: This is a retrospective analysis of prospectively collected data
on patients after successful cardiopulmonary resuscitation (CPR) at our
ICU. Serum creatinine and cystatin C were measured at baseline, daily up
to 5 days and at ICU discharge. AKI was defined by the KDIGO criteria
(only based on creatinine values). MTH was applied for 24 hours targeting
a temperature of 33°C using an intravascular cooling device. Neurological
outcome was assessed with the Cerebral Performance Categories (CPC)
score at hospital discharge.
Results: 55 of 126 patients were treated with MTH, 20 patients received
continuous renal replacement therapy, 62 of 126 patients had good
neurological outcome (CPC 1-2). In patients treated with MTH there was a
significantly lower incidence of AKI (9 vs 20; p = 0.007) accompanied by
significantly lower creatinine levels on day 1-2 and at ICU discharge (day
1: 1.12 (0.90-1.29) vs. 1.29 (1.00-1.52) mg/dl; p= 0.016) and lower cystatin
C levels on day 1-4 and ICU discharge (day 1: 0.88 (0.77-1.10) vs. 1.29
(1.06-2.16)mg/l; p < 0.001). Restricting analysis to patients with good
neurological outcome confirmed a significant lower creatinine on day 2
(0.82 (0.67-1.02) vs. 1.03 (0.83-1.38) mg/dl; p = 0.049) and cystatin C on
day 1-2 when treated with MTH. In patients with poor neurological
outcome treated with MTH cystatin C levels were also significantly lower
on day 1-2 (day 1: 0.96 (0.83-1.30) vs. 1.44 (1.17- 2.29) mg/l; p = 0.01) and
at ICU discharge, whereas creatinine was only significantly lower at ICU
discharge (0.84 (0.51-1.36) vs. 1.23 (0.87-2.15) mg/dl; p = 0.039). AKI
occurred significantly less often (10 vs. 35; p = 0.017) in this subgroup.
Conclusions: MTH seems to have a protective effect against the
development of AKI, especially in patients with poor neurological
outcome. Cystatin C seems to play a role for determination of renal
function in patients treated with MTH.
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Introduction: Neurological disturbances and acute kidney injury (AKI)
commonly co-exist in critically ill patients. However, it is unclear if AKI
directly contributes to neurological disturbances (uremic encephalopathy)
or if neurological disturbances and AKI are both reflections of multi-organ
failure. Furthermore, it is unclear if renal replacement therapy (RRT)
improves outcome, especially if other indications for RRT are absent.
Objectives: To analyze the incidence, characteristics, effect of RRT, and
outcomes in patients with neurological disturbances and AKI.
Methods: During the study-period 2012-2013 at an university hospital
intensive care unit (ICU) in The Netherlands, we retrospectively
reviewed all neurology consults (n = 803) and then selected patients
with concomitant AKI. Patients with intracranial pathology were
excluded. After detailed analysis by a neurologist and nephrologist,
patients were classified as neurological disturbances with AKI (NWH,
neurological status attributable to several causes, including AKI) or
neurological disturbances due to AKI (NDA, no other explanation for the
neurological status than AKI).
Results: The incidence of neurological disturbances and AKI was 6.6 per
1,000 ICU admissions.
(95% CI 4.7 - 9.1). Of the 35 patients with neurological disturbances and
AKI, NWA was four times more common than NDA (28 vs. 7 patients).
Patients with NDA were more uremic (serum urea 42 vs. 23 mmol/l, p =
0.005), but had lower sequential organ failure (SOFA) scores (11.6 vs. 13.8,
p = 0.04). RRT was started in 71% of NDA cases (in two patients coma
was the only indication) and in 46% of NWA cases (p = 0.2). 28-day
mortality was 57% in the NDA cases and 82% in the NWA cases (p = 0.2).
Patients receiving RRT did not have better outcomes than patients not

Figure 1(abstract A467) Serum cystatin C levels (mg/l) on day 1-5 and ICU discharge in patients treated with mild therapeutic hypothermia or
normothermia.
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receiving RRT (neurological improvement 33 vs. 41%; 28-day mortality 83
vs. 69%; p > 0.05 for both).
Conclusions: In critically ill patients with neurological disturbances and
AKI, AKI is usually only one of the possible factors contributing to the
neurological status. The combination of AKI and neurological disturbances
signals a poor prognosis with RRT having little effect on neurological
improvement or mortality.
References
1. Weathers AL, Lewis SL: Rare and Unusual ... Or Are They? Less Commonly
Diagnosed Encephalopathies Associated with Systemic Disease. Semin
Neurol 2009, 29(2):136-153.
2. Frontera JA: Metabolic encephalopathies in the critical care unit.
Continuum (Minneap Minn) 2012, 18(3):611-639.
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Hemodynamic and metabolic alterations associated with septic acute
kidney injury in experimental sepsis
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A469
Introduction: The role of renal perfusion in the development of septic
acute kidney injury (AKI) remains elusive. When septic AKI develops in
the presence of hypotension, renal dysfunction is considered to be
caused by reduced renal blood flow and tissue hypoxia. However, an
integrated view of the effects of sepsis on renal blood flow, oxygenation
and local metabolism is currently lacking.
Objectives: To assess renal perfusion, kidney cortex metabolism and
tissue oxygen tension in an ovine model of septic shock.
Methods: 12 animals were randomized to sepsis (n = 8) or sham
procedure (n = 4). A pre-calibrated flow probe was positioned around the
renal artery to measure renal blood flow (RBF) and a catheter was
inserted into the renal vein to measure renal vein oxygen content and
calculate renal oxygen consumption, corrected for body surface area
(renal VO2I). A tissue oxygen-tension electrode and a microdialysis probe

were inserted into the kidney cortex to measure interstitial oxygen
tension (tPO2) and glucose, lactate and pyruvate levels, respectively.
Sepsis was induced by injection of 1.5 g/kg autologous feces into the
abdominal cavity (T0h). Sham animals underwent similar surgery but no
feces were injected. Treatment consisted of fluid-administration (Ringer’s
lactate and HES 130/4.2 in a 1:1 ratio) to keep pulmonary artery occluded
wedge pressure at baseline levels.
The animals were observed for 18 hours and data were analyzed for main
effect of time and interaction between group and time using linear mixed
models. In case of significance, pairwise comparisons were carried out
using Student’s t-test. A p-value of less than 0.05 was considered
statistically significant.
Results: The septic group developed renal dysfunction at T12h, as
evidenced by the occurrence of oliguria and a reduced creatinine
clearance (table 1), concomitantly to the development of hypotension
(MAP 47 ± 15 mmHg in control vs. 81 ± 4 mmHg in sham animals; p <
0.05). Low RBF and reduced renal VO2I were also observed after 12 hours.
These findings were associated with increased cortical lactate
and pyruvate levels and an elevated lactate pyruvate ratio (LPR) at T18h
(table 2). In contrast, renal cortex tPO 2 remained unchanged in both
groups during the observation period.
Conclusions: In this model of experimental sepsis, severe AKI was
associated with marked reduction in renal perfusion and metabolism
although cortical PO2 was preserved.

ORGANISATION OF INTENSIVE CARE
A470
Unmet need for critical care on the wards - how many critically ill
patients are really out there?
CP Newell*, S Wallis, N Botting, C Sajdler, A Foo, C Bourdeaux
University Hospitals Bristol NHS Foundation Trust, Bristol, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A470
Introduction: The Bristol Royal Infirmary, UK, is a tertiary referral centre
for cardiothoracic, upper gastro-intestinal and liver surgery, haematology
and other services. The twenty bed intensive care unit (ICU) provides

Table 1(abstract A469) Renal hemodynamics and function
T0h

T6h

T12h

T18h

Sepsis

165 ± 32

138 ± 84

71 ± 38 #,*

45 ± 23 #,*

Sham

175 ± 47

185 ± 47

188 ± 51

198 ± 61

Sepsis

2.1 ± 0.6

1.9 ± 0.7

1.2 ± 0.8 *

0.9 ± 0.5 #,*

Sham

1.6 ± 0.6

1.6 ± 0.5

1.7 ± 0.4

1.9 ± 0.5

Creatinine Clearance, mL/min

Sepsis

77 ± 25

66 ± 37

12 ± 0.6 #,*

3 ± 2 #,*

Sham

55 ± 12

53 ± 24

51 ± 15

52 ± 27

UO, mL/kg/hour

Sepsis

2.2 ± 1.1

1.8 ± 0.8

0.3 ± 0.2 #,*

0.1 ± 0.1 #,*

Sham

1.5 ± 0.8

1.6 ± 0.9

1.6 ± 0.8

1.6 ± 0.9

RBF, mL/min
2

Renal VO2I, mL/min/m

Table 2(abstract A469) Renal cortex metabolism
Glucose, mg/dL
Lactate, mmol/L
Pyruvate, μmol/L
Tissue PO2, mmHg

T0h

T6h

T12h

T18h

Sepsis

21 ± 7

20 ± 12

20 ± 13

16 ± 17

Sham

28 ± 14

18 ± 5

19 ± 5

22 ± 5

Sepsis

0.5 ± 0.3

0.7 ± 0.3

1.4 ± 0.7 #,*

4.1 ± 1.6 #,*

Sham

0.4 ± 0.1

0.7 ± 0.3

0.6 ± 0.3

0.4 ± 0.2

Sepsis

23 ± 12

44 ± 12 *

69 ± 33 #,*

59 ± 48

Sham

29 ± 9

41 ± 18

38 ± 18

28 ± 14

Sepsis

47.0 ± 7.3

46.8 ± 15.2

42.9 ± 10.8

43.9 ± 14.6

Sham

41.7 ± 3.9

52.5 ± 6.3

50.9 ± 5.3

51.9 ± 5.8
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Figure 1(abstract A470)

critical care services to some of these subspecialties as well as a general
population of medical and surgical inpatients. There is no critical care
outreach service provided by the intensive care unit so the study group
aimed to evaluate whether there was an unknown population of critically
ill patients being managed outside of the ICU who had not been
discussed with, or referred to the ICU team.
Objectives: 1. To determine the burden of ‘missed’ potential critical care
referrals as a proportion of the number of patients who were actually
referred for critical care review.
2. To establish whether the inpatient population was more unwell, in
terms of deranged physiology, during Winter, as is the perception [1].
Methods: This study was undertaken on two separate days; one in
August and one in December. All inpatient observation charts were
reviewed for marked physiological variable derangement, with the
exception of cardiac surgical, obstetric and paediatric patients as these
were covered by other critical care teams. Haematology inpatients were
also not included. Inclusion criteria were adapted from McQuillan et al.
[2] and included any of:
·
·
·
·
·
·

Early warning score (EWS) ≥4.
SpO2 ≤90% on 5L O2 or higher.
RR >30/min or < 8/min.
SBP < 90mmHg.
HR < 40 or >140/min.
GCS < 9 or U on AVPU.

Patients were excluded if they had a do not attempt resuscitation order
in place, or a ceiling of treatment decision below ICU level documented.
All patients fulfilling the inclusion criteria were then reviewed by a senior
intensive care registrar to determine whether they would benefit from
admission to the ICU.
Results: A total of 814 patient observation charts were reviewed over the
two study days, the data is displayed in Figure 1. There was no significant
difference in the percentage of patients with deranged physiology
between the two dates; absolute difference 0.2% (p = 0.83). No patients
fulfilling inclusion criteria required admission to the ICU.
Conclusions: There was no significant difference in the number of unwell
patients, based on markedly deranged physiological variables, being
managed outside of the ICU between Summer and Winter on the study
days analysed in our institution. Reviewing deranged physiology alone,
there was no unmet need for critical care outside of the ICU; ward staff
were effectively managing and referring patients when appropriate,
without the presence of a critical care outreach service.
References
1. Callaly E, Mikulich O, Silke B: Increased winter mortality: the effect of
season, temperature and deprivation in the acutely ill medical patient.
Eur J Int Med 2013, 24(6):546-551.
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Introduction: Effective communication between physicians, nurses and
the patient’s representatives in intensive care unit (ICU) is a vital
component of quality of care.
Objectives: To evaluate the communication between ICU patient’s
representatives and caregivers and identify factors associated with poor
comprehension using a protocol previously described [1].
Methods: Prospective observational study running from 15 October 2014
to 15 March 2015. Included all patients who stayed for more than 2 days
and had at least one visit in the first 5 days of ICU stay. The investigators
applied three questionnaires: the representative (a relative or a friend
that was designated by the patient or by the family and that was present
in the first physician-family meeting); the physician that met the family at
the admission; the nurse who cared the patient for more than 2 days.
Results: Of the 207 patients admitted in this period, 135 stayed more
than 2 days in the ICU. Of these, we were able to enroll the family in 63
of them (47%). Forty-five patients (71%) had more than 50 years, 52%
were male, 71% were married, 84% were Portuguese and 78% had
comorbidities. Median SAPS II was 47 and median ICU length of stay was
11 days. Main reasons for ICU admission were shock (35%), respiratory
infection with acute respiratory failure (26%) and multiple trauma (13%).
Thirty-eight of the representatives (60%) were female, 86% were
Portuguese, 38% were sons, 76% were employed and 24% had only
primary school education. The first physician-family meeting duration was
between 10 and 20 minutes in 62% and occurred in a room used only
for this purpose in 43%. Failure to comprehend the diagnosis, prognosis
or treatment was noted in 39 representatives (62%); 25% of the
representatives did not understand the diagnosis, 49% did not
understand the treatment and 37% did not understand the prognosis.
Factors significantly associated with poor comprehension were patient
comorbidities, age of the representative more than 50 years and first
physician-family meeting duration less than 10 minutes. Also, lower
number of daily visits and Portuguese nationality, although not reaching
statistical significance, exhibited a trend to be associated with poor
comprehension.
Conclusions: In this study poor comprehension was found in 62% of the
representatives, which is in line with previous studies [1]. A high number
of comorbidities, first physician-family meeting duration less than 10min,
representatives older than 50 years, were the factors significantly
associated to poor comprehension. This study draws our attention to the
need to improve communication with the families and to try to identify
patients and families at high risk of poor comprehension.
Reference
1. Azoulay E, Chevret S, Leleu G, Pochard F, Barboteu M, Adrie C, et al: Half
the families of intensive care unit patients experience inadequate
communication with physicians. Crit Care Med 2000, 28(8):3044-3049.
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Comparison of unplanned intensive care unit readmission scores: a
prospective cohort study
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AC Antonio, P Castro, RPd Oliveira, C Teixeira
Moinhos de Vento Hospital, Porto Alegre, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A472
Introduction: Early discharge from intensive care unit (ICU) may
constitute a strategy of resource consumption optimization; however,
unplanned readmission of hospitalized patients to an ICU is associated
with a worse outcome.
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Objectives: To compare the effectiveness of the stability and workload
index for transfer score (SWIFT), the sequential organ failure assessment
score (SOFA) and simplified therapeutic intervention scoring system (TISS28) in predicting unplanned ICU readmission or unexpected death in the
first 48 hours after discharge from the ICU.
Methods: We conducted a prospective cohort study in a single tertiary
hospital in Southern Brazil. All adult patients admitted to the ICU for
more than 24 hours from January 2008 to December 2009 were
evaluated. SWIFT, SOFA and TISS-28 scores were calculated on the day of
discharge from ICU. A stepwise logistic regression was conducted for
evaluation of the effectiveness of these scores in predicting unplanned
ICU readmission or unexpected death in the first 48 hours after discharge
from the ICU. Moreover, we conducted a direct accuracy comparison
among SWIFT, SOFA and TISS-28 scores.
Results: In total 1277 patients were discharged from the ICU during the
study period. The rate of unplanned ICU readmission or unexpected
death in the first 48 hours after discharge from the ICU was 15% (192
patients). In the multivariate analysis,age (P = 0.001), length of ICU stay
(P /it> = 0.01), cirrhosis (P = 0.03), SWIFT (P = 0.001), SOFA (P = 0.01) and
TISS-28 (P < 0.001) constituted predictors of unplanned ICU readmission or
unexpected death. SWIFT, SOFA and TISS-28 scores showed similar predictive
accuracy (AUC 0.65, 0.65 and 0.67, respectively, P = 0.58).
Conclusions: SWIFT, SOFA and TISS-28 on the day of discharge from ICU
may constitute important tools to predict ICU readmission or death. The
present study did not find any accuracy difference among the three
scores.
Reference
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Introduction: Critically ill septic patients have high rates of death,
complications and resource use, mainly in emerging countries.
Objectives: To investigate the impact of organizational factors on the
outcomes of septic patients in a large sample of Brazilian ICUs.
Methods: Retrospective cohort study in 6,779 patients with severe sepsis
(n = 5,294, 78%) or septic shock (n = 1,485, 22%) directly admitted from
the emergency department to 69 ICUs (private hospitals, n= 62(90%);
medical-surgical; n= 57(83%)) during 2013. We retrieved demographic,
clinical and outcome data from an electronic ICU quality registry (Epimed
Monitor System). We surveyed ICUs using a standardized questionnaire
regarding organizational aspects, staffing patterns and process of care.
We used multilevel logistic regression analysis to identify factors
associated with hospital mortality.
Results: 38 (55%) ICUs had critical care training programs. Median
graduate nurse-bed ratio was 0.23 (IQR, 0.18-0.29) and board-certified
intensivists were present 24/7 in 16 (23%) of ICUs. Routine clinical rounds
occurred in 59 (86%) and daily checklists were used in 34 (49%) ICUs.
Sepsis protocol was implemented in 83% ICUs. The most frequent
sources of infection were pulmonary (3,536 (52%)) and urinary tract
(1,283 (19%)). Invasive mechanical ventilation was used in 1,373 (20%)
patients and dialysis in 289 (4%) patients. SAPS 3 score was 54 (47-62)
points. ICU and hospital mortality rates were 19% and 26%. Adjusting for
relevant patients’ characteristics (SAPS 3 score, admission diagnosis,
chronic health status, comorbidities, MV use), case-volume and type of
ICU, average graduate nurse/bed ratio during shifts (OR = 0.254 (95%CI,
0.068-0.945)) and the number of other implemented protocols (OR =
0.932 (0.862-1.008)) were associated with lower mortality. In a second
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model, the presence of intensivist nurses 24/7 in the ICU (OR = 0.600
(0.390-0.924)) was also associated with better outcomes.
Conclusions: Nurse staff patterns and the implementation of clinical
protocols were associated with mortality in septic patients and are
potential targets to improve care of these patients in emerging countries.

A474
Refusal to ICU admission based on futility
O Moreno*, FM Acosta, M Muñoz, AM Perez, ME Poyatos, M Colmenero
Hospital Universitario San Cecilio, ICU, Granada, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A474
Objectives: To describe the epidemiology, frequency, criteria and
implications of the refusal to ICU admission based on futility in an ICU of
18 beds, in Granada, Spain.
Methods: Observational study in the time interval from July 2013 to
December 2014 (18 months). We prospectively registered all patients
refused to admission in our unit, then we analyze the clinical refusal
report used in our hospital. From these reports we extracted several
variables: demographical (age, sex), origin (emergency room, hospital),
clinical (comorbidity), functional situation (based on Stein and Langfitt
modified scale), diagnosis, reason of refusal (“too good”, “too bad”,
futility, lack of beds, patient refusal), if it was definitive or conditional, if
the patient was admitted in ICU afterwards (in the same episode of
previous request), and the status at hospital discharge. We realized a
descriptive (by frequencies) and multivariable analysis of the factors
related to futility refusal.
Results: There were a total of 547 refusals, which represents 25% of total
ICU patients evaluated for admission. From all these, we discarded the
cardiologic patients who were rejected because they were “too good”
(173), most of them evaluated for thoracic pain.
From the remaining 374, 195 (52.14%) were female, the mean age was 69 ±
7 years (19-98). 185 patients (49.3%) had more than two comorbidities
(multipathological) and 183 (48.9%) moderate to severe functional disability.
The causes of refusal were: 176 (47.1%) the patient was “too good”,
167 (44.7%) related to qualitative futility, 24 (6.4%) was “too bad”, 4 (1.1%) a
lack of beds and in 3 cases (1%) because of patient refusal.
In the multivariable analysis (Figure 1) the significant variables related to
futility refusal were age (by years) with an OR of 1.04, CI 95(1.02-1.06)
and p < 0.001, severe functional disability with an OR of 14.52, CI 95(8.1725.8) and p < 0.001, and the sex (female) with an OR of 1.76, CI 95(1.053.1) and p = 0.049.
Conclusions: The refusal to ICU admission is a frequent medical activity
in our daily job. The type of patient most rejected is the cardiologic,
mostly evaluated for thoracic pain (probably ischemic with low risk). In
patients in whom we decided rejection based on subjective qualitative
futility, this was mostly related to age, prior functional disability and sex
(female).

Figure 1(abstract A474)
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Nowhere else to turn? building a case for equity of access to vv ecmo
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Introduction: In the UK, VV ECMO is only commissioned [1] for specific
patients - the list of perceived contra-indications is long which prevents
some patients having access to this rescue technique. Recognising this,
the National Peer Review Programme stated that there may be cases
“who might benefit from ECMO support who also require super-specialist
services” - these may lack equity of access to commissioned resources.
Objectives: To examine the outcomes of moribund patients, with complex
multi-system disease, who fall outside of the present commissioning for VV
ECMO, or who are unsuitable for transfer due to specialist tertiary needs.
Methods: All ECLS patients since service inception in late 2012 had data
prospectively collated on their severity of illness.
For our VA group we have recently reported an ELSO SMR (eSMR) for
quality assurance. For those who were unsuitable for, or refused transfer
to, commissioned VV centres, and in whom we initiated VV ECMO, we
analysed outcomes and organ failure.
Results: There were 49 ECLS runs in 45 patients, & 24 runs within the last
year. For VA cases including all eCPR, survival to discharge was 48% (eSMR
0.76). There were 17 VV runs in 16 patients. All were moribund by critical
care standards, aged 11 - 52, median 29.5. They included 6 with acute liver
failure, 7 in receipt of liver transplant, 4 with complex trauma, 1 tracheal
obstruction, 1 post-partum cystic fibrosis & 1 post BMT. One was eCPR,
8 were peri-arrest or had already had a recent cardiac arrest. 100 % met the
inclusion criteria for VV ECMO, but 56% were receiving a strict neuroprotective regime for TBI, ICH, post cardiac arrest or cerebral oedema, 75%
had severe circulatory failure (50% on > 1 mcg/kg/min noradrenaline), 69 %
were on CRRT, 44% had liver failure, 100% had a significant risk of bleeding
- mean lactate was 7.65 with 44% having a lactate > 10. Overall, 62.5% had
weaned and 50% had survived at the time of this report. They should have
both recognition and equity of access to NHS (England) resource. There is
nowhere else to turn.
Conclusions: 1. King’s College Hospital meets the caseload criteria, ELSO
guidelines and quality assurance data for a centre undertaking all modes
of ECLS.
2. In a young moribund group of patients who were unsuitable for VV
ECMO in the national centres, our VV ECMO cohort did excellently with
50% surviving even though such patients would normally be denied this
critical care rescue technique - particularly in the UK.
3. NHSE should work with hospitals outside of the commissioned centres
to ensure equity of access and effective outcomes for patients with
complex multi-system disease.
4. ECMO should form part of the armamentarium of tertiary critical care
services, especially for super-specialist populations that are not represented
in the commissioned centres - and there are disadvantages - in terms of
equity of access - to overly restricting this service.
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Introduction: Global spreads of burnout among healthcare practitioners,
particularly within intensive care units (ICUs), has been described as a
growing crisis with a variety of unwanted consequences as drawbacks [1].
Objectives: Our primary objective was to explore the prevalence of
burnout in this area among different healthcare givers; we also focused
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Table 1(abstract A476) Burnout relation with other scores
and age
Variable

MBS-HSS (Pearson Correlation)

Significance. (2-tailed)

Age

-0.466** 0.469**

0.000 000

CWES

-0.186**

0.008

WSS

0.469**

0.000

ES

-0.196**

0.006

LS

-0.353**

0.000

*. Correlation is significant at the 0.01 level (2-tailed). MBS-HSS: Maslach
Burnout Inventory human services survey; CWES: Condition of work
effectiveness scale; WSS: Occupational stress scale; ES: Psychological
Empowerment Scale; Leadership Behaviours scale:LS

on identifying the contributing factors as well as the role of
empowerment and leadership impact.
Methods: We employed a cross-sectional descriptive study with purposive
sampling. A combined methodological approach (quantitative and
qualitative) was used with questionnaires. We used five instrument:
Conditions of work effectiveness scale (CWES), Work stress scale (WSS),
Maslasch Burnout scale (MBI-HSS), Leadership scale (LS), and Empowerment
scale (ES).
Results: We studied 200 healthcare practitioners within medical and
surgical ICUs. The case study that focused on Qatari intensive care
confirmed a high prevalence of burnout (25.5%), where physicians, nurses,
and respiratory therapists were equally at risk (p = 0.19). Younger
individuals were more likely to burn out (p = 0.000). We report a high
association of burnout with the instruments that we used. Both positive
leadership and empowerment had a negative effect on burnout variance
(12.4 and 3.8%, respectively) when considering practitioner burnout.
Conclusions: The reported high burnout rate among practitioners in ICU
settings necessitates special attention in terms of positive leadership
attitudes; empowerment could serve as an ameliorating factor.
Grant Acknowledgment: We thank all of the members of the
cardiothoracic surgery department and the medical research center of
Hamad medical corporation, Qatar and University of Liverpool, UK.
Reference
1. Saini R, Kaur S, Das K: Assessment of stress and burnout among intensive
care nurses at a tertiary care hospital’. J Men Health Hum Beh 2011,
16(1):43-48.
A477
The clinical and operational consequences of prolonged occupancy
strain and the use of non-intensive care beds to deliver critical care in
a central london teaching hospital
PA Hopkins1*, H Little1, S Ward1, C Harrington1, A Feehan1, K Peters1,
A Mcloone1, M Dowling1, T Chang2, C Bell1
1
King’s College Hospital, King’s Critical Care Units, London, United Kingdom;
2
Medical Associated Software House, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A477
Introduction: Since 2000, there has been a marked reduction in nonclinical critical care transfers in England. ICNARC have reported that this
has been associated with a reduction in case-mix adjusted mortality (1).
One consequence has been the need to open critical care beds in nonspecified locations in hospitals such as post anaesthesia recovery and high
dependency areas.
Here we report the consequences of an unprecedented strain on ICU
capacity sustained at a central London teaching hospital over a 12 month
period in 2013 (graph 1). During this period, ICU capacity reached >150%
requiring a number of different emergent solutions including the use of
main theatre recovery and high dependency areas. We also describe some
of the clinical and operational lessons we learnt.
Objectives: Analyse the clinical and operational consequences of a
sustained period of ICU occupancy in excess of 150% and describe
translatable lessons learnt.
Methods: Retrospective extraction of data from Medtrack ICU database
(Medical Associated Software House), adverse event and microbiology
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Figure 1(abstract A477) 2013 Occupancy Strain.

databases was performed and compared with contemporaneous casemix
program data. Approvals were obtained from local research ethics
committees and ICNARC, maintaining subject anonymity throughout.
Results: Standardised mortality ratio (SMR) and readmission and ICUacquired infection rates did not change during the strain period.
Interestingly, rates of C. Difficile which we have previously noted to
increase during high occupancy, did not change. Key lessons included
developing a check-list for opening unspecified beds (particularly in
relation to equipment); early consideration of factors like patient dignity;
maximising co-location of critical care beds; allocation of experienced
nursing staff and specific medical staff to remote areas; strict rules about
the category of patient that could be allocated un-specified beds and
avoidance of unplanned or premature discharge from the whole critical
care bed pool. Importantly, the operational responses confounded the
ICNARC dataset with an apparent reduction in delayed discharge and
out-of-hours discharge. The effects of strain (delirium rates in patients or
burn-out in staff)-large numbers of internal bed movements; working or
being cared for in non-specified ICU areas were not studied.
Conclusions: A sustained period of extreme capacity strain was not
associated with any change in case-mix adjusted standardised mortality
ratio or hospital-acquired infection/re-admission rates. Non-clinical interhospital transfers were avoided. A health economic analysis is now being
conducted on these data. We believe our inter-professional critical care
team deserve great credit for maintaining performance throughout this
period of unprecedented operational strain.
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Introduction: Resource allocation and problem of inappropriate
admissions in ICUs has been a global concern. No studies were found in
Egypt to investigate it.
Objectives: Assessment of appropriateness of admission to two intensive
care units, through assessment of; adherence to guidelines of ICU
admission recommended by Society of Critical Care Medicine (SCCM) [1],
severity of illness of admitted patients using APACHE II [2] score,
utilization of ICU resources and outcome of ICU admission [3].
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Methods: The study was conducted in ICUs of Alexandria Main University
Hospital, medical records of the adult patients admitted to the ICUs from
2013-2014, were the target population; 324 patients were included. Data
collection methods; concurrent review in ICUs during patient admission,
to capture day one clinical data for calculation of APACHE II score and
reviewing day one ICU specific interventions received and retrospectively
in medical record department after patient discharge from the hospital
for retrieval of data related to outcome of ICU admission episode.
Results: The demographic characteristics and administrative data of the
patients admitted were studied. Regarding age the highest percent of
cases (43.8%) were belonging to age category 50- < 70 years old.
Regarding sex, 59.6% were males. Most common source of admission was
ER (89.5%), About 92.9% of the sample was medical admissions.
Approximately 42% of them were admitted in the night shift.
Nearly, all of them were adherent to diagnosis model of SCCM guidelines
of ICU admission and approximately 75% were adherent to objective
parameters model of SCCM guidelines. Mean APACHE II score of admitted
cases was 13.84 ± 6.861. Outcome of ICU admission episode; 39.8% of
sample patients were died, while 33.3 % were transferred to hospital
ward, about 22% were discharged against medical advice. Use of ICU
specific interventions in the first 24 hours of admission was assessed.
About 18% of cases didn’t receive ICU specific treatment in the first
24 hours of admission. A comparison was done between patients who
didn’t receive ICU active treatment in the first 24 hours of admission to
ICU and those who received regarding age, APACHE II score, ICU length
of stay and outcome of ICU admission.
Conclusions: Selection of patients is nearly appropriate, but rationing
towards selected groups is recommended.
Grant Acknowledgment: No grants received.
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Introduction: Intensive care is one of the most resource-intensive forms
of medical care due to severely ill patients [1].
Objectives: To measure optimal medical and nursing-related result
usually used indicators is mortality, complications in intensive care,
quality of life and functional status after intensive care. Among these
indicators, only the frequency of VAP and multi-resistant bacteria that
coincides with the Institute of Medicine (2001) scientifically approved
nursing indicators for person-centered care. However none of these
indicators is collected in the Swedish registry(SIR) therefore time on
noninvasive and invasive ventilator treatment is collected to describe
how indicators are a useful measure of Swedish intensive care from the
nursing perspective is measured.
Methods: This is a retrospective registry study includes a survey of critical
care of registry data (all patients> 15 years) receiving care in six general
Level I critical care units during 2010-2014. Data of nurse/patient ratio is
collected from each unit. The data is analyzed by descriptive and
comparative statistical methods.
Results: Preliminary result shows an increase in critical care admissions
from 7331 in 2011 to 7653 in the year 2014 throughout six university
hospitals in Sweden. There was a large range in admissions between
hospitals n= 667-2313. The result showed that 83% (5 out of 6) of the
hospitals had a specialized nurse/patient ratio of 0.5-0.75 and one hospital
had a 1:1 ratio. The hospitals care for adult patients between 17-100 years
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of age with 40% female and 60 percent are male patients with 30 days
mortality of 18%. Complications during critical care was measured by
readmission and unplanned reintubation and showed that unplanned
reintubation was rare 2-8% with the highest rate at the hospital with the
lowest rate of patients receiving invasive ventilation. Readmissions were
found in 2-5% of all admissions, no correlation was found.
Conclusions: There is an increase in critical care admissions throughout
Sweden between the years 2010-2014. Preliminary results show
differences in nurse/patient ratios in general critical care units throughout
Sweden but data to measure optimal nurse/patient ratio is lacking.
Further analysis is needed.
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Introduction: Cohesive teams are the cornerstone of high quality patient
care. Our busy 44 bed tertiary referral unit in a major trauma centre
created a new program to enhance the culture of team working and
management of emergent situations of its complex patients for a newly
established workforce in a time of financial austerity.
Objectives: Establish a forum for interdisciplinary training to build
confidence within newly formed clinical teams.
•Familiarization with equipment and clinical algorithms.
•To close the loop of clinical governance and meet national patient safety
recommendations.
Methods: A multidisciplinary, in situ medium fidelity simulation training
program was developed and delivered by an interdisciplinary faculty.
Clinical scenarios, airway emergencies for this phase of the program,
were chosen to reflect both national guidelines [1-3] and learning
identified through departmental clinical governance investigations.
200 resident clinicians were invited to participate in scenarios, delivered
over 12 days on the intensive care unit. Post simulation debriefs

identified individual and team development goals; exploring clinical
knowledge, practical skills, human factors and team working behaviours.
Participant feedback and observations were collated to direct future
departmental training.
Results: Teamworking: Effective leadership, role expectations and closed
loop communication were highlighted as important by candidates. Teams
valued the opportunity to learn from mistakes and reported a greater
understanding of team working (89%).
Equipment and algorithm: The need for up-to-date knowledge and
practical experience of applying emergency algorithms was highlighted.
72% of respondents reported improved awareness of the difficult airway
algorithm. All clinicians valued the exposure to the difficult airway trolley
specific to their clinical environment.
Confidence and relevance: 83% of respondents felt more confident in
their technical and non-technical skills after the session. 4% found the
process of being observed discomforting. 100% felt the sessions were
directly relevant to their practice. Participants suggested future scenario
topics and over half described it as essential for patient safety.
Conclusions: This program helped increase staff knowledge and embed
key skills essential for the management of airway emergencies, a locally
and nationally identified patient safety priority. Teams took the
opportunity to foster good communication and team working. Future
directions for the program include scenarios involving bleeding patients
and the evaluation of knowledge retention by participants after 6 months.
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Introduction: The distribution of intensivists productive time is a classical
controversial subject. However it is true that such a professional can

Table 1(abstract A481) CISPG
Setting

Hours

Assistance %

ICU
Assistance
Teaching
Research CM
RM

ICU - 8050 Assist - 3675
Teach - 875 Resear875 CM - 1225 RM 1400

Senior 1 60 Senior 2 Senior 1 10 Senior 2 Senior 1 10 Senior 2 Senior 1 5 Senior 2
60 Senior 3 60 Cl.
10 Senior 3 10 Cl.
10 Senior 3 10 Cl.
5 Senior 3 5 Cl.
chief 20 Head Dp
chief 10 Head Dp
chief 10 Head Dp
chief 15 Head Dp
20
10
10
40

Teaching %

Senior 1 15 Senior 2
15 Senior 3 15 Cl.
chief 20 Head Dp
15

SDU
Assistance
Teaching
Research CM
RM

SDU -1487 Assist -787
Teach - 175 Resear175 CM - 87 RM - 262

Senior 4 30 Cl. chief Senior 4 10
10 Head Dp 10

Hosp. ward

Hosp. ward 525

Senior 4 15 Cl. chief
10 Head Dp 5

Emergency

Emergency 437

Senior 4 15 Cl. chief
10 Head Dp 5

Global hours

10500

5425

1050

Research %

CM %

RM %

Senior 4 10

Senior 4 5

Senior 4 15

1050

1312

1662
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practice their profession both within and outside (outreach) the ICU. It is
also true also that intensivists serve patients, teaching and research, as
well as consider the clinical management (CM) and the risk management
(RM).
Objectives: To propose a CISPG to distribute the productive time of
intensivists both in the ICU and outreach.
Methods: Setting - CCMD A) level III, 14 beds; and CCMD B) level IIb, 10
beds.
Definition of ‘productivity’: 1. Assistance (1.1. ICU assistance and 1.2. SDU
assistance. 2. Teaching. 3. Research. 4. Risk management (RM). 5. Clinical
management (CM).
CCMDs features:
CCMD A: 8 ICU beds and 6 SDU beds. ICU assistance, outreach assistance,
teaching, experimental and epidemiological research, RM, and CM.
CCMD B: 6 ICU beds and 4 SDU beds. ICU assistance, outreach assistance,
teaching, epidemiological research, RM, and CM.
CISPG:
Abscissas (productivity between 08:00 and 17:00): ICU assistance,
outreach, teaching, research, RM, and CM.
Ordinates (setting): ICU, SDU, hospital ward (pre and postcritically iIl),
emergency room (precritically ill and CIP).
3 medical professional job categories: senior, chief clinical (CC) and head
of CCMD (HD).
Physician on call are not considered.
Annual working time per physician: 1750 hours.
Times adjusted to each specific productivity (sum total % = 100).
It is established 1 HD, 1 CC for attending CCMDs A and B, and
respectively, 4 and 3 seniors.
Results: Conclusions: The MAPEC facilitates the distribution of specific
work time for intensivists attending both the setting and structured
productivity.
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Introduction: It is considered that the CR of CIPs requiring PT 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 PT
in comparison with the CIPs without requiring RRT.
To evaluate and compare the RW of the DRGs between CIPs with PT and
without.
Methods: Exclusion criteria: CIPs < 16 years, major burn patients,
incomplete clinical documentation, and voluntary discharge.
Variables analyzed:
Study: prospective, analytical, longitudinal, and observational.
Period: January 1-2011 / June 30-2014 (42 months).
Setting: Medical/Surgical ICU belonging to a 2790 acute care teaching
hospital.
Population: 2559 CIPs admitted consecutively to the ICU; sample: 53 CIPs.
Exclusion criteria: CIPs < 16 years, major burn CIPs, incomplete clinical
documentation, and voluntary discharge.
Variables analyzed:
a) length of stay (LOS), readmission.
b) RW of DRG (AP-DRG 25.0 version).
c) invasive mechanical ventilation (IMV), non-invasive mechanical
ventilation (nIMV).
d) renal replacement therapy (RRT).
e) Intracranial pressure, transcranial Doppler ultrasound.
f) isolation measures.
g) cardiac catheterization.

Table 1(abstract A482) Results I
Global

% or SD

PT

% or SD

no PT

% or SD

CIPs

2559

100

53

2.1

2506

97.9

p value

Age

65.9

16.7

70.6

10.5

65.7

16.8

0.0005

Mortality

182

7.1

25

47.2

157

6.2

0.0001

LOS

3.51

6.5

34.9

19.0

2.85

3.8

0.0005

Readmission

136

5.3

8

15.1

128

5.1

0.0013

RW od DRG

4.2137

5

30.4955

15.3

3.6579

2.3

0.001

Table 2(abstract A482) Results II
Global

% or SD

PT

% or SD

No PT

% or SD

p value

IMV

774

30.2

53

100

721

28.8

0.001

nIMV

298

11.6

31

58.5

267

10.6

0.001

RRT

91

3.6

12

22.6

79

3.1

0.001

ICP

14

0.5

3

5.7

11

0.4

0.001

TCDU

20

0.8

5

7.5

16

0.6

0.001

Isolation

92

3.6

23

43.4

69

2.7

0.001

Catheterization

103

4.0

0

0

103

4.1

0.001
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Statistical analysis: Ji squared and contrast of means (Student’s t).
Results: Conclusions: LOS and readmission are remarkably higher in the
CIPs with PT.
The RW of DRG is seven times higher in the CIPs with PT.
Although expected, IMV and nIMV are also remarkably higher in the CIPs
with PT.
Isolation measures are more used in CIPs with PT (> 40 %).
RRT, ICP, TCDU and cardiac catheterization are more used in the CIPs
with PT.
Cardiac catheterization is more used in the CIPs without PT.
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Introduction: Barbiturate is a therapeutic option for the treatment of
elevated intracranial pressure (eICP) in Traumatic brain injury (TBI)
patients. It is used in 20% of the patients in a recent European cohort
[1]. But, barbiturate may induce an immunosuppression. Indeed,
barbiturate have been shown to induce a decrease in white blood cells
in old reports [2] and to be associated to early ventilator associated
pneumonia (VAP) [3]).
Objectives: To assess if barbiturate is a risk factor for VAP in TBI
patients.
Methods: We conducted a post-hoc analysis of data obtained from 2
RCTs (Corti-TC and SPIRIT), in which use of barbiturate was prospectively
collected. Occurrence of VAP, microbiologically confirmed, was the
primary endpoint of these 2 RCTs. We conduct an univariate and
multivariate analysis to identify risk factors associated with onset of early
(≤7 days) or late (>7 days) VAP. Data are expressed as mean ± SD,
medians (Q1-Q3) or Odd Ratio with (95% Confident Intervals).
Results: Among the 441 severe TBI patients (age 39 ± 17 yrs, 135(80.3%)
Male, SAPS II 44.7 ± 11.3, initial Glasgow score 5.7 ± 1.9, ISS 20.5 ± 13.7)
included in the 2 RCTs (n = 275 for corti-TC and 166 for Spirit), 183(41%)
experienced at least one episode of eICP (ICP>20 mmHg). Among these
183 patients, 138(75%) were treated with barbiturate (1[0-2] days after
admission, for a duration of 3 (1-6) days in Corti-TC study). Characteristics
of patients with eICP treated with barbiturate or not were not different,
except for hyperventilation more often used in barbiturate patients
(16(12%) vs 0 times, p = 0.017). In logistic regression, barbiturate use was
the only factor associated with early VAP (OR 5.56 (95CI; 1.44-21.44), p =
0.013). The other factors included in the analysis were: gender, use of
decompressive craniectomy, SAPS II score, initial Glasgow score, Head AIS
Score, Tabaco use). This association with barbiturate use was not found
for late onset VAP (OR 0.48 (0.17-1.39), p = 0.18). Only the initial head AIS
score was associated with late VAP (OR 1.19 (1.21-3.02), p = 0.005).
Patients treated with barbiturate had less ventilator free days at D28 (7 ±
8 days compared to 12 ± 9 for patients with eICP, p = 0.001, and to 13 ±
8 for the entire population, p = 0.001). Survival rate at day 28 was not
different in barbiturate treated patients (71(60%) vs 14(64%) patients alive
at D28, p = 0.72).
Discussion: In these 2 recent RCTs, barbiturate use was an independent
predictive factor for early VAP. This could be linked to the severity of the
patients (despite the adjustments done. The absence of association with
late pneumonia does not support a prolonged barbiturate induced
immunosuppression. The ongoing longitudinal analysis, taking into
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account the time factor, will probably help to precise if barbiturate is a
risk factor for early VAP or not.
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Introduction: Mild hypothermia has become an effective neuroprotective
strategy following head trauma, cardiac arrest and neonatal asphyxia.
However, cooling the whole body below 33-34°C can induce severe
complications; therefore, selective brain cooling (SBC) could minimize
adverse effects by maintaining core body temperature at normal values
over an extended period of time. Recently, we developed a novel
method of SBC and demonstrated its safety and efficacy in a piglet
model. The method was based on spraying room temperature or cold air
into the nostrils at different flow rates. Pigs possess a carotid rete (a set
of small parallel arteries) which is surrounded by the cavernous sinus;
together these serve as an effective heat exchanger for the brain.
However, in mammals in which the carotid rete is missing such as rabbits
and humans, some suggest that there is no effective heat exchange in
the cavernous sinus and, consequently, SBC is not efficient in these
species.
OBJECTIVE.
To evaluate the effectiveness of this approach on rabbits and compare it
with previous finding on newborn piglets.
Methods: Experiments were conducted on six rabbits. Anesthesia were
induced and maintained during experiments by ventilation with
isoflurane. Body temperature was measured continuously using an
esophageal and a rectal temperature probe while brain temperature
was measured with an implanted thermometer. Two successive
experiments were performed on each animal. In the first experiment,
nasopharyngeal brain cooling was initiated by blowing room
temperature air from the hospital medical air outlet, at a flow rate of
14-15 L/min into both nostrils for 60 min. The brain was then allowed
to gradually rewarm to the baseline temperature. Following rewarming,
the second series of measurements and brain cooling was performed in
the same manner as the first one but blowing cold air (-7°C) at the
same flow rate.
Results: One hour post cooling with room temperature air at a flow rate
of 14-15 L/min, the brain temperature was 34.1 ± 1.2°C which resulted in
mean brain cooling rates of 3.7 ± 0.9°C/h. Brain temperature could be
reduced more rapidly at mean rates of 5.2 ± 1.9°C/h, while the body
temperature as measured by the rectal temperature probe was
maintained above 35.5°C during cooling and maintaining period. Mean
brain cooling rate was significantly greater with -7°C as compared with
room temperature air in both species.
Conclusions: Results demonstrates clearly that lack of a carotid rete does
not reduce the efficacy of SBC with nasopharyngeal cooling. Moreover,
the vortex tube cooling system clearly demonstrates ease of use and
application, as well as the benefit of portability, important for its
adoption to achieve intracranial hypothermia in clinical environment.
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Introduction: Bromocriptine Mesylate (BC) is an ergot derivative with
potent dopamine receptor agonist activity. It is licensed to reduce plasma
levels of prolactin. BC has central nervous effects, and is used in patients
with Parkinson’s disease. There are few randomized controlled trials with BC
conducted in moderate brain injury (BI) with conflicting results (1). We aim
to present our single center experience on dopaminergic challenge using
off-label BC in patients with severe BI.
Methods: Glasgow Coma Score (GCS) are 3-10 (GCS: worst score = 3, best
score = 15) at beginning of BC administration. Patients received 2.5mg of BC
q6h after hemodynamic stability was ensured and no further neurologic
improvement was observed during course of management. BC was started
and discontinued on the discretion of the ICU team. Long term cognitive
tests are under assessment.
Results: A total of 18 patients were treated with BC. The average age was
48.9 (82-18) (12M/6F).
Conclusions: Our results show some neurologic improvement as
assessed by GCS. More research is warranted before BC can be
recommended in BI.
Reference
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Introduction: Although cardiac injury was reported in patients with
neurosurgical conditions, few data report cardiac injury in patients with
traumatic brain injury (TBI) [1].
Objectives: The aim of this work is to report the incidence of cardiac
injury in patients with TBI and its impact on patient outcome.
Methods: A prospective observational study was conducted on a cohort of
50 patients with severe TBI. Only Patients with isolated severe TBI defined as
Glasgow coma scale (GCS) < 8 were included in the study. APACHE II score,
GCS, hemodynamic data, serum Troponin I, electrocardiogram (ECG), and
echocardiographic examination, and patients’ outcome were recorded. A
Cardiac Injury Score (CIS) was calculated for all patients (rising troponin = 1,
abnormal echocardiography = 1, hypotension = 1), univariate and
multivariate analysis for risk factors for mortality was done for all risk factors.
Results: Among a cohort of 50 patients, age was 31 ± 12, APACHE II was
21 ± 5, and male patients were 45 (90%). Troponin I was elevated in 27
(54%) patients, abnormal echocardiography and hypotension were
documented in 14(28%) and 16 (32%) patients respectively. The in-hospital
mortality was 64%. Risk factors for mortality by univariate analysis were;
age, GCS, APACHE II score, serum troponin level, CIS, and hypotension.
However, in multivariate analysis the only two independent risk factors for
mortality; were APACHE II score (OR = 1.25, 95% confidence interval: 1.021.54, P = 0.03) and CIS score.
(OR = 8.38, 95% confidence interval: 1.44-48.74, P = 0.018).
Conclusions: Cardiac injury is common in patients with TBI and
associated with increased mortality. The association of high cardiac injury
score and poor outcome in these patients warrants further larger study.
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Table 1(abstract A485) GCS of patients on admission, beginning treatment, end of treatment and discharge. GCS of
patients on admission, beginning treatment
Patient Number

GCS admission

GCS start

GCS end

BC started on day

Days on BC

Days in ICU

GCS discharge

1

3

4

8

29

9

38

8

2

5

5

5

16

8

39

5

3

15

10

14

25

4

29

14

4

3

3

6

11

30

64

12

5

3

3

5

6

23

39

5

6

3

6

10

28

8

70

died

7

3

3

4

9

7

75

6

8

3

4

4

24

15

40

died

9

4

4

5

9

34

49

8

10

4

4

7

10

35

46

died

11

3

8

3

9

7

18

died

12

3

4

4

11

7

18

8

13

3

6

6

11

19

30

6

14

6

6

8

1

21

37

10

15

5

5

5

9

4

51

8

16

5

6

7

11

30

47

7

17

3

6

5

28

25

64

died

18

3

4

5

32

17

59

5
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Introduction: Traumatic brain injury (TBI) is a common cause of morbidity
and mortality worldwide. Neuromonitoring has evolved considerably in
recent years in TBI patients. Utilization of brain tissue oxygenation (pBtO2)
is an important variable in the treatment of traumatic brain injury.
Objectives: The main goal is to examine whether clinical scales (Glasgow
Coma Scale (GCS), Injury Severity Score (ISS), radiographic scales based on
admission computed tomography (Marshall), pBtO2 and pBtO2/paO2 ratio
are associated with clinical outcome after severe TBI.
Methods: This is a prospective observational study with institutional
review board approval. Patients TBI and a Glasgow Coma Scale score ≤8
were identified on admission. Glasgow Coma Scale (GCS), Injury Severity
Score (ISS), radiographic scales based on admission computed tomography
(Marshall), IntraCranial Pressure (ICP), pBtO2 and pBtO2/paO2 during first
24 hours were recorded. Patient outcome was determined as favorable
(patient had no, little, or moderate disability) or unfavorable (patient died,
was in a vegetative state or had severe disability) using the Glasgow
Outcome Scale by medical record review at 6 months after TBI. We
considered an ordinal analysis with proportional odds methodology.
A logistic regression model was used to calculate the 95% CI for the odds
of unfavorable outcome.
Results: Over a 3-year period, 32 patients were entered into the study.
The mean age was 37 ± 17.4 years, injury severity score was 27.7 ± 10.7,
and Glasgow Coma Scale score was 5.2 ± 3.4. At 6 months, 7 (21.8%)
patients had died, and 20 (59.3%) had a favorable outcome. Favorable
outcome consistently demonstrated higher pBtO2/paO2 ratio compared
with nonsurvivors including age as a covariate(p < 0.001). Factors
associated with unfavorable outcome (univariate analysis): ISS>50 (OR
1.47, CI 1.22-1.68), Marshall ≥ 3 (OR 1.88, CI 1.44-2.20), ICP > 20 (OR 2.88,
CI 2.52-3.24), GCS < 5 (OR 2.11, CI 1.94-2.30), PtiO2 < 20 (OR 2.16, CI 2.052.27) and pBtO2/paO2 ratio < 0.2 (OR 3.88, CI 3.48-4.27).
Conclusions: The first 24 hours of pBtO2/paO2 ratio < 0.2 predicts
mortality and outcome. When pBtO2/paO2 ratio remains below 0.2 in the
first 24 hours of monitoring, mortality and unfavorable outcome is
increased. This study challenges the brain oxygenation threshold of 20
mm Hg that has been used conventionally and delineates a time for
monitoring pBtO2/paO2 ratio that is predictive of outcome.
Reference
1. Gressot LV, Chamoun RB, Patel AJ, Valadka AB, Suki D, Robertson CS, et al:
Predictors of outcome in civilians with gunshot wounds to the head
upon presentation. J Neurosurg 2014, 121:645-652.

Figure 1(abstract A488) Comparison of the mean ONSD of the
studied cases over the period of seven days.

Figure 2(abstract A488) Mean ONSD comparison of the studied
cases over the period of seven days.
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Introduction: Among the factors associated with long-term outcome
after TBI, intracranial pressure (ICP) confirms its relevance. Of the noninvasive methods to assess raised ICP, ultrasound measures of optic nerve
diameter seems especially promising and can be used in selected
situations.
Objectives: To determine the value of optic nerve sheath diameter
measurement using ultrasonography in assessing increased intracranial
pressure and outcome of moderate to severe traumatic brain injury
patients.
Methods: We enrolled 40 patients admitted over a period of 6 months
with moderate to severe traumatic brain injury to the Department of
Critical Care Medicine at the Alexandria Main University Hospital. ONSD
measurements were performed by means of transorbital sonography daily
for 7 days. Marshall and Rotterdam head CT neuroimaging scales were
recorded on admission, 48 hours and 5 to 7 days later. Glasgow Outcome
Scale (GOS) was assessed six months after discharge for survivors.

Figure 3(abstract A488) Mean ONSD of the studied cases over the
period of 7 days.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 244 of 507

Results: The mean ONSD upon admission (baseline value) was 6.29 ± 0.78
mm, increasing non-significantly on day 2 to 6.53 ± 0.53 mm (p = 0.546).
However, on days 3, 4, and 5 the mean ONSD significantly increased to
6.63 ± 0.57 mm (p = 0.030), 6.72 ± 0.65 mm (p = 0.001), and 6.70 ± 0.71
mm (p = 0.003) respectively compared to the baseline value. A nonsignificant increase followed in days 6 and 7 to means of 6.59 ± 0.73 mm
(p = 0.249), and 6.38 ± 0.72 mm (p = 1.000) respectively compared to the
baseline value. The serial comparison of each mean ONSD to either the
preceding or following daily mean was significant (p < 0.001). We couldn’t
demonstrate any correlation between ONSD and either of the
neuroimaging scales used to evaluate intracranial hypertension; namely,
Marshall Scale and Rotterdam Scale. ONSD could not predict mortality in
our TBI patients.
Conclusions: In the early posttraumatic period, transorbital ultrasound
scans to measure ONSD may be useful for detecting high ICP after
moderate severe TBI by providing additional non-invasive means of
assessing ICP. However it doesnot predict mortality in the severe TBI
patients.
References
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patients (9.77%) received DC. In 25(53.19%),decision was based on initial
scan and examination and in 22(46.81%) on ICP refractory to medical
managementICU mortality was 25.53% of those who got DC compared to
12.89% of all patients medically treated and both ICU and Hospital
mortality were higher in patients who received DC.Unfortunately, only
47 patients(9.8%) had a documented GOS.
Conclusions: Use of DC in our institution is in keeping with current
published data [4,5]. Both ICU and hospital mortality were higher in
patients who received DC than those medically treated. Although this
may be attributed the former being more severely injured, we think that
further studies need to be done.Unfortunately, the lack of documented
data on GOS rendered us unable to analyse this feature of management.
As a TBI follow-up clinic has been set up in our trust, we hope to study
the effect of DC on neurological outcome in the near future.
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Introduction: Traumatic Brain Injury(TBI) is a serious health problem
resulting in 1x106 Emergency admissions per annum in the UK [1]. 39%
of patients with severe TBI, or GCS less than 8, die and 60% survive with
unfavourable outcomes [2]. The aim of TBI management is to minimise
secondary brain injury from cerebral oedema to maintain brain oxygen
delivery, which may be achieved via medical or surgical management,
latest by using decompressive craniectomy (DC) in an attempt to reduce
intracranial pressure (ICP).However, no current guidelines on its use have
been published and its use remains controversial [3].
Objectives: Primarily, to describe the incidence and indication for DC in a
Major Trauma Tertiary Centre.Secondly, to further evaluate ICU and inhospital mortality rates in those patients treated medically vs those who
were decompressed.
Methods: We retrospectively collected the following data in all TBI
patients admitted to our institution over a 3yr period from July 2011-July
2014:gender, age, APACHE score, presenting GCS. For those patients who
received DC, we recorded the indication to proceed to surgery. ICU and
Hospital mortality was recorded in all patients. Glasgow Outcome Score
was recorded in all that was documented.
Descriptive statistics were used to report data.
Results: Over the3 year period,481 patients were admitted to the ICU with
a diagnosis of TBI.Demographic data is shown on Table 1. Forty-seven

Introduction: Cerebral vasospasm (CV) occurs in 18-70% of patients with
severe traumatic brain injury (sTBI) and is one of the main reasons for the
development of secondary ischemic brain damage and a risk factor for
adverse neurodevelopmental outcome.
Objectives: Determine the frequency and timing of cerebral vasospasm
(CV) development in patients with severe traumatic brain injury (sTBI) and
assess its impact on patient outcomes.
Methods: The study included 43 patients with isolated and combined sTBI
and Glasgow Coma Scale on admission 8 or less (age 32.4 ± 10.8 years,
men/ women - 36/7). Severe brain contusion was diagnosed in all patients.
Emergency surgery was required in 20 patients. All patients received
decompressive craniotomy with intracranial hematoma or contusion foci
removal. Transcranial duplex investigation was performed every day from
2 till 11 day after admission. We measure blood flow velocity, Lindegaard
index, pulsatility index, overshoot ratio. Cerebral vasospasm was diagnosed
in case of systolic blood flow velocity (Vs) in the middle cerebral artery
120 cm/sec or more with Lindegaard index 3 or more.
Results: CV was detected in 33 (77%) patients. In 16 patients (48%) we
diagnosed moderate (Vs 120-200 cm / sec) and in 17 (52%) - severe (Vs >
200 cm / sec) vasospasm. Moderate CV developed at the 4-5 day after
injury and was unilateral in 4(25%) and bilateral in 12 (75%) patients.
Severe CV developed within the first 3 days after injury and was
unilateral in 2(12%) and bilateral in 15 (88%) patients. The duration of the

Table 1(abstract A489) Patient demographics.
Gender

Male 370 (76.92%) Female 111 (23.07%)

Age (yrs)

46.8

APACHE Score

15.28

First GCS documented

15 - 13: 107 (22.25%) 12 - 9: 101 (20.99%) ≤ 8: 267 (55.51%) Not recorded: 6 (1.25%)
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CA exceeded 11 days in all patients. Cerebral vasospasm development
was associated with increase in bad outcomes, evaluated by Glasgow
Outcome Score (1 - Dead, 2 - Vegetative state, 3 - Severe neurological
impairment, 4- moderate neurological impairment, 5 - Full recovery). GOS
1-3 was noted in 30% (n = 3) patients without signs of CV, in 31% (n = 5)
patients with moderate CV and in 82% (n = 14) patients with severe CV.
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Objectives: To analyze the patient profile, mechanism of injury, pre and
post-hospitalization management and evolution of trauma brain injury
(TBI) patients in a non-Intensive Critical Unit reference centre.
Methods: A retrospective, descriptive study of all the TBI patients
admitted in ICU of Fundación Jiménez Díaz of Madrid during the year
2014.
Results: 25 patients. Mean age 57 years. 22 (80%) males. 17 (68%) of the
cases between October and Mars. Most frequent mechanisms of injury
were: syncope 11 (44%), own height falling 9 (3%), high height falling 2
(8%). In 13 (52%) of the patients, intoxication signs were found, especially
ethanol. 13 (52%) were picked up on the streets. The mean GCS (Glasgow
Coma Scale) at pick up was 13.8, neurologic AIS (Abbreviated Injury Scale)
2.5 and ISS (Injury Severity Scale) 9. 18 of the cases (72%) were isolated
head trauma cases. 12 of the patients (48%) were intubated at hospital
admission. 1 emergency decompressive craniectomy was performed and
4 intracranial pressure sensors were placed. ICU average stay was of
4 days and the mean time on mechanical ventilation was 2 days.
1 tracheotomy was performed. The mean GCS at discharge was 12.8.
Average GOS (Glasgow Outcome Scale) at ICU discharge, hospital
discharge and after six months was 4, 4.5 and 4 respectively. Most
common complications in the ICU were seizures, neurologic deficit and
kidney injury. There was only 1 case of intracranial hypertension that
evolved to encephalic death and became an organ donor. Patients that
were picked up on the streets had fewer complications, intubations,
length of hospital stay, time on mechanical ventilation and better GCS,
but no differences in GOS were found.
Conclusions: Although the complexity of the TBI patients that we receive
is low, we manage a non-depreciable number of potentially severe
trauma patients. The association between TBI and ethanol is important in
our group. Patients picked up on the streets have better prognosis
compared to the rest of our sample. So, and in spite of the existence of
specialized trauma centres in our area, a good knowledge of this
pathology with a correct management of these patients is necessary to
detect complications and to obtain the best results.
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Introduction: Traumatic Brain Injury (TBI) remains a leading cause of
morbidity and disability and is considered a major public health concern.
Ischemia is considered a relevant factor in TBI for prognosis, but its
diagnosis in the early phases is still a problem. Now jugular venous
oxygen saturation (SjVO2 ) is used to evaluate blood flow and cerebral
metabolic rate as well as the cerebral venous-arterial pCO2 difference
(VADpCO2) as a marker of low cerebral blood flow. Besides, there’s no
statement of VADpCO 2 to guide medical therapy, consider as a not
specific for global cerebral ischemia, but its observation over time may
be useful.
Objectives: The goal of this study was to compare the correlation
between VADpCO2 and SjVO2 on the assessment global cerebral ischemia
in severe TBI.
Methods: This prospective observational, correlational study was
conducted at the Intensive Care Unit Centro Médico Nacional del Bajío
UMAE 1, in León Guanajuato, between August 2013 and December 2014.
Patients were admitted in the intensive care unit after severe TBI, defined
by an admission Glasgow Coma Scale < 8. We placed a catheter on right
jugular bulb in all patients and corroborate the localization by X-Ray and
CT-Scan. We took serial samples of jugular bulb catheter and arterial
blood gases every 6 hours from admission or if the patient had a
neurological worsening. The measurements of the SjVO2 were assessment
in normal flow between 55-75%, high cerebral blood flow > 75% and low
cerebral blood flow < 55%. The data were recorded such a VADpCO2 in
each measurement.
Results: We included twenty-nine patients in the study, with a median
age of 36 (interquartile range 24-56) years). One hundred and sixteen
samples were taken. The distribution was 14.6% for low cerebral flow,
53.4% for normal cerebral flow and 31.8% for high cerebral flow. There
was a statistically significant difference between the groups with
VADpCO2 F (2,113)= 45.29, p= < 0.001. There was a change in the median
of VADpCO 2 in the different subgroups, SjVO 2 < 55% (19.12 ± 5.08
mmHg), SjVO2 55 to 75% (8.94 ± 3.63mmHg) and SjVO2> 75% (8.3 ± 4.58
mmHg), with and alpha error of 0.05 (Figure 1), and moderately strong
negative correlation between SjVO2 y VADpCO2 r=- 0.57 (Figure 2).
Conclusions: There is a moderately strong correlation between SjVO2
and VADpCO2 that may be used for the correlation for global cerebral

Figure 1(abstract A492) VADpCO2 and cerebral blood flow.
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Figure 2(abstract A492) Correlation between VADpCO2 and SjO2

ischemia in the assessment of multimodality monitoring in neurocritical
care in severe TBI.
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Introduction: Toxic epidermal necrolysis is a serious infrequent skin
disease, usually secondary to drug. It is associated with high morbidity
and mortality, hence the importance of early detection and appropriate
treatment, although currently the most effective treatment remains
controversial.
Objectives: The aim of our study was to evaluate the efficacy of
immunoglobulin therapy in patients admitted in a Critical Burn Unit with
SJS / TEN.

Figure 1(abstract A493)
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Methods: A prospective study has been developed, it included all
patients over 16 years old with diagnosis of Stevens-Johnson Syndrome
(SJS) and Toxic Epidermal Necrolysis (TEN) that were admitted to the
Burns Critical Unit from Hospital Universitario La Paz, since June 2007
until June 2014. A protocol with a multidisciplinary team was established.
The diagnosis was confirmed by biopsy and all of them were treated
with immunoglobulins 0.75 g / kg / dx 4 days ( ± 200 grams). Date
collected were demographic data, the surface of epidermal detachment,
causative drug, SCORTEN, length of stay, complications and mortality.
Results: During this period 24 patients were admitted in our unit, 2 with
a diagnosis of SJS, 2 with SJS-TEN overlap, and 20 with TEN. Mean age
was 51 ± 13 (16-89). 17 patients (71%) were men. The average stay was
11 ± 5 days (2-90). The average surface of epidermal detachment was
70%, but 13 patients had affected more than 90%. SCORTEN at 24h and
72h was 3. The mortality was 25% (six patients), and the complications
that we found were distributive shock, ARDS and renal failure requiring
CVVHDF.
Conclusions: In our study we have seen that the mortality of our
patients is lower than expected based on the SCORTEN score (25 % vs
35.3%). Immunoglobulins could be a good option to treat Toxic
Epidermical Necrolysis, considering they are critical ill patients, with a
large body surface area affected and with a high morbi-mortality.
Although a multicenter and randomized study is necessary to establish
the best treatment for SSJ/TEN.
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Introduction: Recently the indication of extracorporeal membrane
oxygenation (ECMO) treatment has been expanded to various diseases
with circulatory and respiratory failure and the duration of ECMO
management tend to be longer due to the development of related device.
In some cases with long run of ECMO, the conversion of ECMO needs to
be considered depending on the respiratory and circulatory status.
Purpose: To evaluate the characteristics of the episodes of ECMO mode
conversion.
Methods: Retrospective observational study of ECMO patients admitted
to the PICU at Tokyo Metropolitan Children’s Medical Center between
March 2010 and December 2014.
Results: Of fifty eight patients with ECMO treatment during this period,
seven patients needed to convert the ECMO mode. Among these seven
patients, the indication of ECMO management was postsurgical respiratory
failure in five patients and respiratory failure due to infection (RS virus,
pertussis) in two patients. Three patients initially on VV-ECMO need to be
converted to VA-ECMO due to hypotension and two patients on VA-ECMO
were converted to VV-ECMO due to persistent respiratory failure. In one
patient, ECMO mode was changed from VV-ECMO to VA-ECMO because of
pulmonary hypertension, but returned to VV-ECMO with the control of PH.
Another patient had the conversion from VA to VV-ECMO and needed to
return to VA-ECMO due to septic shock. The procedure of cannulation was
performed by the surgical team and complications related to the cannula
change were seen in one patient with hypotension and ventricular
arrhythmia. The duration of ECMO management was longer in the patients
with the change of ECMO mode compared to those without the
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conversion of ECMO mode (13 days vs. 29 days, p < 0.01). All of these
seven patients could wean off ECMO treatment and three of them
survived to discharge (survival rate of 43%).
Conclusions: The conversion of ECMO mode in response to the change
of respiratory and circulatory status might be an appropriate option in
the management of pediatrics ECMO patients.
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Introduction: Although the physical and nutritional benefits of early
enteral feeding in neonates are well-known, it has not yet to be
controversial that early enteral feeding in preoperative term neonates
with unstable hemodynamics due to congenital heart diseases is safe or
risky.
Objectives: This retrospective study was designed to assess the effects
for growth of enteral feeding in neonates with transposition of the great
arteries (TGA) awaiting surgical repair.
Methods: We reviewed records of 25 neonates, less than 28 days of age,
with TGA undergoing surgical repair between January 2011 and
December 2014.
Results: They were 18 enteral feeding recipients and 7 non-recipients in
preoperative term. Among 2 groups, there were no differences in sex,
gestational age, body weight at birth, or day of age at the operation.
Multivariable analysis was performed to evaluate preoperative calorie
intake, postoperative length of stay, durations of ventilation and
vasopressor use and body weight gain. There were no differences in
postoperative length of stay or durations of ventilation and vasopressor
use. Enteral feeding recipients were associated with high calorie intake in
preoperative term and large body weight gain after operation, especially
during 6 months after operation, large weight increase per day (least
square mean difference, 6 gram per day, p = 0.04). No patients had
necrotizing enterocolitis.
Conclusions: Because this is a small retrospective review, conclusions
regarding the safety of enteral feeding in TGA neonates are speculative.
However, in this analysis of infants with TGA undergoing surgery,
preoperative enteral feedings was well tolerated and beneficial to the
growth.
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Introduction: Standard dosages and resulting range of blood
concentrations of analgesic and sedative drugs given to ICU patients, with a
varying degree of organ failure, may affect the disposition (absorption,
distribution, metabolism and excretion) of the drugs administered. Drug
metabolism in ICU patients need to be further investigated.
Objectives: The aim of this project is to study the pharmacokinetics of
analgesic and sedative drugs in a cohort of a Swedish general ICU with
special focus on fentanyl and propofol.
Methods: A prospective, observational pilot study of 69 patients was
performed in the general ICU at Uppsala University hospital, Sweden.
Blood samples were collected according to routine procedures upon the
patient’s arrival at the ICU, and then twice daily. The blood samples were

Figure 1(abstract A496) Fentanyl.

Figure 2(abstract A496) Propofol.

sent to the National Board of Forensic Medicine in Linköping, Sweden, for
analysis of drug concentrations.
Results: Measured blood concentrations related to the total 24-hour dose
for fentanyl is showed in Figure 1 and for propofol in Figure 2.
Conclusions: The variety of drug concentrations observed in relation to
standard dosages of fentanyl and propofol, together with other drugs,
need to be further investigated in a larger ICU population since this may
affect the length of stay in the ICU and in the end health economics.
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Victoria Infirmary/ NHS Greater Glasgow & Clyde, Intensive Care Department,
Glasgow, United Kingdom
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Introduction: Deliberate self-poisoning is a common presentation to
hospitals, with 13,268 presentations to Scottish hospitals in 2004
accounting for 1.11% of total admissions [1]. It accounts for up to 4% of
ICU admissions, with the majority being under forty years old and
predominantly male [2]. In a recent study of 481 patients, the average
length of stay was 0.7 days, and hospital mortality was 4% (n = 20) [2].
Objectives: To assess the epidemiology and outcomes of self-poisoning
admissions to our local intensive care unit, and to quantify which
substances are currently most prevalent.
Methods: A WardWatcherTMsearch was performed retrospectively for all
admissions with the primary unit diagnosis equal to ‘self-poisoning’. The
search returned 330 records (approximately 4.8% of all admissions).
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We excluded any records that were alcohol poisoning only, had no record
of what substances were taken, or were missing APACHE data (n = 156).
Results: A total of 174 records were included in the analysis. The mean
age was 37, and there was a slight propensity for male gender (F:M =
1:1.15). The mean length of stay was 1.8 days, with 39% (n = 68) staying
less than one day. The mean APACHE mortality prediction was 15.3%.
Actual unit mortality was 2.3% (n = 4), with a standardised mortality ratio
(SMR) of 0.15. The most common presentation was that of a mixed
overdose in 46.6% (n = 81); the commonest substances taken included
anti-depressants in 42.5% (n = 74), paracetamol-containing drugs in
14.9% (n = 26), and benzodiazepines in 21.3% (n = 37). Alcohol was also
involved as part of the mixed overdose in 25.2% (n = 44).
Conclusions: Our review shows a similar demographic for self-poisoning
admissions - patients were under forty and there was a slight propensity
for male gender. The actual mortality in our dataset was lower than that
reported elsewhere, and significantly the SMR was less than one. The
most prevalent substance taken in our review was anti-depressants.
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Introduction: Computed tomography (CT) brain imaging is a valuable
resource for investigating unconscious patients. Despite the potential
benefits of identifying coincident pathology and sequelae, early CT scans
are rarely positive in comatose poisoned patients and their routine use is
controversial [1].
Objectives: To determine the number of patients admitted to the
Intensive Care Unit (ICU) at Glasgow Royal Infirmary after poisoning,
identify those who received CT brain imaging and assess its utility in
each case.
Methods: Cases were identified retrospectively using the WardWatcher™
database. Patients were included if they were admitted to ICU after
deliberate, accidental or recreational poisoning. Those with toxicity from
routine drug therapies were excluded. Approval was gained from the
Caldicott Guardian.
Results: Between January 2011 and February 2014, 110 patients were
admitted to ICU after poisoning (3.7% of admissions). The median age
was 38 years (range 15-67) with a median APACHE II score of 18 (range
3-41). 48 patients (43.6%) had an early CT brain scan. The result was
unremarkable for acute pathology in 44 patients (91.7%) including
3 benign incidental findings. 4 early scans were abnormal with 3
significant incidental findings and 1 relevant abnormal result (cerebral

Figure 1(abstract A498) Indications for early CT scanning.
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Table 1(abstract A498) Results of early CT scanning
CT result

Study
Classification

Number

Normal

Unremarkable

41

Cerebral atrophy

Unremarkable

2

Pineal cyst - known, unchanged

Unremarkable

1

Cerebral oedema

Abnormal

1

Previous cortical infarct

Abnormal

1

Mega cisterna magna

Abnormal

1

Tonsillar descent - Arnold Chiari Type 1
Abnormal
Malformation or Tonsillar Ectopy suspected

1

Table 2(abstract A498) Most common poisons by class
Pharmacological class

Number

Antidepressants

60

Ethanol

49

Benzodiazepines

23

Opioids (excluding heroin)

21

Illicit drugs (including heroin)

17

Paracetamol (acetaminophen)

15

Atypical antipsychotic

12

Antiepileptic

12

Other sedative

7

oedema). 3 patients (2.7%) required a scan later in their ICU stay - only
one was abnormal, confirming a clinical deterioration. 4 patients died
(3.6%) in hospital, all while in ICU, and each patient had received an early
CT scan.
The most common indication for early CT scanning was reduced
consciousness. The median Glasgow Coma Score (GCS) in the scanned
cohort was 6/15.
Co-ingestion of multiple drugs including alcohol was common - 86
patients (78.1%) had a mixed overdose.
Conclusions: In our study, early CT brain imaging had a very low
diagnostic yield, with only one early scan (2.1%) revealing a relevant
finding. The incidence of late scanning was low and all patients who died
received early CT scans. This suggests that no acute pathology was
missed. This corresponds with previous research. A Scottish study found
that only 3.6% of CT scans were abnormal [2]. We believe that early CT
scans should not be routine in comatose patients with an otherwise
uncomplicated overdose. However, it is prudent to scan patients for
specific associated indications such trauma, abnormal neurological signs,
seizures or an uncertain history of drug ingestion. Existing guidelines
triage patients to receive CT scans in other clinical scenarios. The
evolution of similar guidelines in poisoning would help to ensure
standardised care and the efficient use of resources.
Grant Acknowledgment: No funding was sought.
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Introduction: The true impact of Magnesium derangement is unknown
in critical illness. Conflicting reports in small studies have been published
regarding mortality and dysmagnesaemia in critical care.
Objectives: We hypothesized that hypomagnesaemia would be
associated with adverse outcomes following critical care.
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 81,061 patients, age ≥ 18
years, who received critical care between 1997 and 2012 and who survived
72 hours following ICU admission. We excluded patients with End Stage
Renal Disease. The exposure of interest was the lowest serum Magnesium
measured in the 24 hours prior and 72 hours after ICU admission
categorized a priori as < 1.4 mEq/L, 1.4-1.7 mEq/L and >1.7 mEq/L. The
primary outcome was 30-day all-cause mortality determined by the US
Social Security Administration Death Master File. Adjusted odds ratios for
30-day mortality were estimated by multivariable logistic regression
models with inclusion of terms for gender and the Acute Organ Failure
score [1], a validated ICU risk-prediction score inclusive of terms for age,
race, comorbidity, patient type (surgical vs medical), sepsis and acute
organ failure.
Results: The cohort (N = 81,061) had 58% men, 80% white race, 52%
surgical patients, 12% with sepsis, and a mean age of 62 years. 30-day
mortality was 9% and 30-day hospital readmission was 14.2%. In patients
with magnesium < 1.4 mEq/L, 1.4-1.7 mEq/L and >1.7 mEq/L the 30 day
mortality rate was 9%, 8% and 10% respectively. The adjusted odds of
30-day mortality in patients with Mg < 1.4 mEq/L was 0.94 (95%CI 0.871.01) and with Mg >1.7 mEq/L was 1.22 (95%CI 1.15-1.29), both relative
to patients with Mg 1.4-1.7 mEq/L. The AUC for the model was 0.79
indicating good discrimination for 30-day mortality. Further, in medical
ICU patients (N= 39,041), adjusted odds of 30-day mortality in patients
with Mg < 1.4 mEq/L was 1.02 (95%CI 0.92-1.13; P = 0.70) and with Mg
>1.7 mEq/L was 1.45 (95%CI 1.35-1.56; P < 0.001), both relative to
patients with Mg 1.4-1.7 mEq/L. Additional adjustment by acute kidney
injury (RIFLE class injury or failure) or chronic kidney disease stage did
not alter the Mg-mortality association. Finally, in patients with nutrition
status determined (N = 6,923) there was no significant difference in
serum Mg relative to nutrition status (ANOVA P-value < 0.001).
Conclusions: In this large population of critically ill adults,
hypermagnesaemia near ICU admission in medical ICU patients is
associated with short term mortality. Hypomagnesaemia does not appear
to be associated with adverse outcome.
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Introduction: Experimental studies have shown that sildenafil, a
phosphodiesterase type 5 inhibitor, may have significant cardioprotective
effects if used in low doses [1,2].
Objectives: The aim of this study was to compare the efficacies of
glucagon and sildenafil treatments in anesthetized rats receiving
verapamil overdose.
Methods: Male Sprague-Dawley rats (n = 8 per group), weighing 300-350
g were used in the study. The iliac arteries and veins of rats bilaterally
were catheterized under urethane anaesthesia. Upon completion of

Figure 1(abstract A500) The MAP (mean ± SD) of the rats during
verapamil intoxication according to treatment groups.

catheterization, the rats were connected to a monitor to observe blood
pressure and heart rate throughout the procedures. Toxicity was induced
by infusion of verapamil 15 mg/kg until 10 minutes. The rats received
either continuous infusion of sildenafil (0.06 mg/kg/h), glucagon (2mg/kg/
h) or 0.3mcg/kg/min noradrenaline added to sildenafil 0.06 mg/kg/h
infusion. A naive controls and saline treated control experiments were
also done. The rats were sacrificed by cervical dislocation at 60 min. In
order to make an integrative comparison, the area under curve in the
pressure vs time plot of each rat was calculated. One-way analysis of
variance was used followed by Tukey’s test for statistical analysis.
Results: Verapamil infusion produced decreases in the mean arterial
pressure values (MAP). The AUC10-60 min of MAP plot was significantly
lower in the control group, and both treatments produced significant
increases in the AUC 10-60 min of MAP plots (p < 0.05). Noradrenaline
added to the sildenafil infusion was found to generate better values in
the cardiovascular parameters (p < 0.01).
Comparison of pulse pressure did not yield a significant difference. Heart
rate values were restored better in the group that received noradrenaline
adjunct.
Conclusions: The results of this study may imply that sildenafil alone is
no better than glucagon, the classical treatment approach in verapamil
toxicity. However, sildenafil may be more effective if used with a
vasopressor adjunct.
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EXTRACORPOREAL SUPPORT FOR
RESPIRATORY FAILURE
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An innovative technique for extracorporeal carbon dioxide removal
featuring an electrodialysis unit: an in-vitro experiment
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Introduction: Acidification of blood entering the membrane lung (ML)
converts bicarbonate ions into dissolved gaseous CO 2 , increasing the
pCO 2 transmembrane gradient and thus the extracorporeal carbon
dioxide removal (ECCO 2 R) [1]. Extracorporeal blood acidification has
previously been achieved by infusion of lactic acid, which proved to be
effective in rising ECCO2R but determined a mild increase of total CO2
production and induced a slight degree of metabolic acidosis [2], thus
limiting the overall effectiveness of such treatment.
Objectives: The aim of this study is to evaluate in-vitro the efficiency of
an ECCO2 R technique enhanced by an innovative acidification system
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Figure 1(abstract A501) Membrane lung carbon dioxide removal
(VCO2ML) at increasing amperages. *: p < 0.001 vs 0 Amp, §: p <
0.001 vs 2 Amp, #: p < 0.001 vs 4 Amp, &: p < 0.001 vs 6 Amp

featuring an electrodialysis unit, which does not require the infusion of
any exogenous acid.
Methods: The circuit used for this experiment included a bloodcircuit,
including a dialyzer, and a dialysiscircuit, a closed loop circuit featuring an
electrodialysis (ED) cell and an adult polypropylene membrane lung
(Quadrox-i, Maquet). An aqueous polyelectrolyte carbonated solution (CB
32, Novaselect, pH 7.33 ± 0.02, HCO 3 - 32 mmol/l) was used as a
substitute for blood and flowed into the hemofilter at 250 ml/min. The
ED unit is able to transfer electrolytes across a semipermeable membrane
proportionally to the applied amperage. The ED cell was therefore used
to increase chloride concentrations in the dialysate, thus reducing pH
before the membrane lung without infusing of any exogenous
compound. Five different amperages (0, 2, 4, 6 and 8 Amp) were tested.
At the end of each step samples were withdrawn from blood and
dialysiscircuit, and CO2 removal (VCO2) was measured.
Results: The application of ED technique determined an increase in
chloride concentration before the ML up to 7.1 ± 1 mEq/L (at 8 Amp)
and a consequent reduction in pH from 7.48 ± 0.01 to 6.5 ± 0.04. This
resulted in a significant raise of CO2 extraction, up to a VCO2 increase of
237% at 8 Amp, (see Figure 1).
Conclusions: The tested prototype ECCO 2 R device, enhanced by an
electrodialysis unit, proved to be effective in increasing carbon dioxide
removal, proportionally to the applied amperage. Future experimental
studies are required to evaluate in-vivo this innovative technique.
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Introduction: Acidosis is a frequent disorder among critically ill patients.
When patient compensatory responses fail to restore a normal pH,
administration of sodium bicarbonate (NaHCO 3 ) or renal replacement
therapy may be required. Intravenous NaHCO3 increases plasma Strong
Ion Difference ([SID] = [Na+] + [K+] - [Cl-]) and HCO3- concentration by
raising Na+ concentration. Although effective, this treatment is not devoid
of complications, such as hypernatremia, hyperosmolarity and fluid
overloading [1]. Selective chloride (Cl-) removal, by increasing SID in an
alternative way, may allow a rapid correction of acidosis without altering
plasma osmolality and Na+ concentration.
Objectives: In an experimental animal model of severe respiratory and
metabolic acidosis, we aimed to assess the efficacy of an electrodialytic
system, able to selectively remove anions from plasma ultrafiltrate, to
normalize pH.
Methods: Seven sedated and paralyzed healthy swine were connected to a
veno-venous extracorporeal circuit including a dialyzer and an electrodialysis
unit. Animals underwent 2 randomly-ordered experimental sequences of
respiratory and metabolic acidosis, obtained by reducing the respiratory rate
or by continuous infusion of lactic acid, respectively, targeting an arterial pH
of 7.15 ± 0.02. The electrodialysis treatment was then started to restore
baseline pH. Hemodynamics, acid-base equilibrium, and laboratory
parameters were recorded.
Results: An arterial pCO2 of 91 ± 11 mmHg and a lactate concentration of
13.2 ± 1.4 mmol/L were required to achieve the targeted respiratory and
metabolic acidosis, respectively. The electrodialysis treatment restored the
baseline pH by reducing plasma Cl- concentration respectively from 105 ± 4
to 79 ± 8 mEq/L in 306 ± 54 min (for respiratory acidosis), and from 105 ± 3
to 91 ± 5 mEq/L in 175 ± 47 min (for metabolic acidosis) (p < 0.001 for both,
see Figure 1). No adverse events ascribable to the treatment were recorded.
Conclusions: Selective extracorporeal removal of Cl- by electrodialysis is a
feasible, rapid and effective in-vivo treatment to completely reverse
severe respiratory or metabolic acidosis.
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Introduction: ECMO is used to treat patients who develop refractory
hypoxemia and to provide a more protective ventilation. Several guidelines
recommend “lung rest” strategies based on variable ventilatory parameters.
However, there is limited evidence to support this strategy.
Objectives: To compare the effect of a lung rest strategy based on nearapneic ventilation (Vt 1-2 ml/kg, PEEP 10, respiratory rate - RR 5 min)
versus conventional (Vt 10ml/kg, PEEP 5, RR 20/min), and standard
protective ventilation (Vt 6ml/kg, PEEP 10, RR 20/min).
Methods: Twenty-four domestic pigs (26-36 kg) were anesthetized,
mechanically ventilated (Vt 10 ml/kg, PEEP 5, O2 1.0) and invasively
monitored. Six animals were used as Sham. In the other 18 lung injury was
induced by saline lavages (30 ml/kg per lavage) performed repeatedly in
both supine and prone position until PaO2/FiO2 dropped below 250. They
were then subjected to a 2-hour injurious ventilation with PCV, PEEP = 0,
Pinsp = 40 cmH2O, RR = 10/min, I:E = 1:1, one hour in prone and the other
in supine. After completing lung injury (time 0) animals were connected to a
saline primed- MEDOS Hilite ECMO circuit by inserting a AVALON 23F
double-lumen cannula through the external jugular vein. Blood flow was set
at 60-70% of cardiac output. Animals were randomized into one of the three
groups and ventilated according to randomization for the following
24 hours. Respiratory and hemodynamic data were collected at times 0, 3, 6,
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Figure 1(abstract A502) Chloride removal. Panel A: Arterial pH, pCO2, HCO3-, and Cl- concentration over time during respiratory acidosis. Panel B:
Arterial pH, lactate, HCO3- and Cl- concentration over time during metabolic acidosis. After induction of acidosis, the electrodialysis treatment
started.

Figure 1(abstract A503) *p < 0.05, **p < 0.01, ***p < 0.001, for lung injury vs SHAM.

12, 18 and 24h. After euthanizing animals at time 24h, tissue samples were
extracted from the lungs and injury evaluated and scored by light
microscopy. Total lung water content was estimated by the wet-dry weight
ratio.
Results: PaO2 decreased significantly in all groups after injury, but was
progressively restored after ECMO start, despite the study group. Mean
arterial pressure remained within normal limits throughout the study
period, whereas MPAP increased significantly after injury but reached
values close to SHAM soon after ECMO initiation. Lung wet-dry weight
ratio and histological injury score increased significantly in all study
groups compared to SHAM. Although non-significant, there was a
trend towards a better histological injury score when Vt was reduced.
Conclusions: In this preliminary analysis, we found no clear advantage of
reducing Vt when applying ECMO to support a double-hit animal model
of ARDS in regard to resolution of lung edema or gas exchange.
However, further work is required to determine if the non-significant

reduction in lung injury observed in the near-apneic strategy may be
relevant in providing further protection to the injured lungs supported by
ECMO.
Grant Acknowledgment: CONICYT, Fondecyt 1130428.
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Figure 1(abstract A504)

Introduction: Effectiveness of veno-venous (VV) ECMO treatment is in part
dependent on the magnitude of recirculation. The recirculation fraction (RF) is
for example influenced by cannulation type (dual lumen or single lumen
cannulas), cannula position, pump flow, and cardiac output. RF might also be
affected by cannula design. Knowledge of RF related to a certain cannula
design might influence the choice of cannula and hence improve treatment
efficiency.
Objectives: The purpose of this study was to examine the influence of
ECMO flow on RF when using two different cannula designs for drainage of
venous blood.
Methods: All patients were submitted to peripheral cannulation, and atriofemoral flow direction was used. The ELSATM (Transonic System Inc., Ithaca,
USA) was used for measurement of recirculation during VV ECMO. Two
ultrasound flow dilution sensors were clamped on the arterial and venous
lines during VV ECMO in adults. Isotonic saline (15 to 20 ml) was injected
before the oxygenator. ELSA displayed RF (%) of total ECMO flow. In all
patients ECMO flow was varied and RF was measured. Two cannula designs
were used; a multi-stage and one of conventional design. Statistics were
performed with SPSS (Version 22.0, Armonk, NY, IBM Corp., USA). Linear
regression, and correlation according to Pearson was performed for each
cannula. Mann-Whitney U-test was used to compare the two different
cannulas. A p-value < 0.05 was considered significant.
Results: Between August 2014 and March 2015 10 adult patients (74.2 ±
11.4 (SD) kg, median 80 kg; 173 ± 16.1, median 177 cm) with respiratory
failure were investigated. Time of measurement varied from day one to
19; 43 measurements were performed. In one patient both cannula
designs were used.
Figure 1 shows the scatter plot of the recirculation fraction (RF, %) against
the veno-venous ECMO flow, and the corresponding regression curve for
each cannula, respectively. (Conventional cannula: R = 0.715, p = 0.002, n =
16; Multi stage cannula: R = 0.761, p = 0.0001, n = 27).RF was significantly
lower for the staged cannula compared to the conventional one, p < 0.001.
Conclusions: This study indicates less recirculation when using a
multistage design draining cannula placed via the internal jugular vein
with the tip mid atrial. Thus, just by the choice of draining cannula the
patient can be offered a more efficient ECMO treatment. Continued
studies are necessary for further evaluation.
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Introduction: The utility and feasibility of ECCO2R in an intensive care
unit (ICU) which doesn’t use ECMO has not been described. In our
general ICU of 15 beds, we don’t use ECMO and we decided to introduce
ECCO2R in COPD and ARDS patients.
Objectives: The purpose is to describe the feasibility of this technique in
our ICU and the actual uses of it.
Materials and Method: We chose ILA ACTIVVE® device (NOVALUNG®)
with MINILUNG® membrane and a double line femoral catheter
(NOVAPORT TWIN 24F). A training for each member of the team was
conducted (physicians and nurses) and we wrote a detailed procedure
between February 2014 and July 2014. We wrote a procedure for: the
preparation of the device, laying the catheter, monitoring, removal of the
catheter and the machine, any malfunctions ...). Between august 2014
and February 2015, data were collected for each patient receiving
ECCO2R. Indication, mortality at J28, duration of ECCO2R, complications
and success of the technique were evaluated.
Results: During this period, 10 of the 348 patients admitted to our ICU
have received ECCO2R therapy. We included 5 patients with ARDS (we
laid the device because tidal volume (Vt) was 6ml/kg PBW with a PaO2/
FiO2 ratio between 80 and 150, after at least one prone position session,
and with a plateau pressure between 25 and 30cm of water and high
level of PaCO2). We included 3 COPD patients in failure of non-invasive
ventilation (NIV) in a hypercapnic coma, 1 asthmatic patient in severe
respiratory acidosis under invasive ventilation (IV) and 1 severe COPD
patient unweaning of the IV. Patients with ARDS normalized arterial pH,
we decreased Vt (3-4 ml/kg) and respiratory rate. Three of them are alive
at J28 and had received 5, 7 and 14 days of ECCO2R and 2 of them died
under ECCO2R after 16 and 9 days of ECCO2R. The reason of the death
was nosocomial lung infection. None of the COPD patients with
hypercapnic coma were intubated, they received 5, 3, 6 days of ECCO2R
and were alive at J28. The asthmatic patient received 7 days of ECCO2R,
was extubated under ECCO2R and was alive at J28. The unweaning COPD
patient was extubated 2 times, reintubated 2 times due to severe
neuropathy and tracheal inhalation. He was tracheotomised and weaned
from the ECCO2R after 19 days, he was alive at J28 but died at J. There
were no bleeding leading by catheter but one hemothorax requiring a
blood transfusion during an overdosage of heparin.
Conclusions: The ECCO2R in a general ICU could have multiple
indications in COPD and ARDS patients. These indications remain to be
validated but ECCO2R could improve the management of those patients.
The implementation of ECCO2R is possible but requires a great
investment, a training of the medical and the paramedical team and a
written detailed procedure.
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Introduction: The need of heat exchanger in the ECMO circuit is
controversial. Moreover, how to monitor patient central temperature
during extracorporeal support is still not clear, but potentially useful for
the detection of “unexpressed” fever, eventually related to septic
complications.
Objectives: We conducted two in vitro experiments to estimate ECMO
heat dispersion and obtain clinical information regarding patient central
temperature during extracorporeal support.
Methods: Experiment A. We analyzed heat dispersion of an ECMO circuit
(Maquet Rotaflow PLS System) at 36 combinations of blood flow (BF 1-3-5
L/min), gas flow (GF 0-5-10 L/min) and set temperature (T set 36-37-38-39
°C). In any condition, heat dispersion was considered equal to the power
(Watts) generated by the heat exchanger at the steady state, defined as
stable temperature throughout the circuit.
Experiment B. By a reservoir bag, we connected two circuits (pump
+oxygenator+heat exchanger), one simulating the patient and the other the
ECMO circuit. Patient and ECMO circuit T set ranged 36-39 °C and 35-39 °C,
respectively, for overall 63 conditions; ΔT was patient - ECMO circuit T set
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Figure 1(abstract A506)
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difference. The power generated by the two heat exchangers (Watts, W) was
recorded at constant patient BF (5 L/min) and ECMO BF and GF (3 L/min
each).
Results: A) Overall, BF was 3.0 ± 1.7 L/min, GF 5.0 ± 4.1 L/min, pump rate
1299 ± 615 rpm, T set 37.5 ± 1.1 °C and circuit heat dispersion 58 ± 12 W
(range 37.5-90), corresponding to a supposed patient metabolic
consumption of 1196 ± 246 Kcal/die (range 774-1857) in case of heat
exchanger absence or inactivation. It was affected by GF and T (p <
0.001), but not by BF (p = 0.9) (Figure 1).
B) For ΔT > 0 heat exchanger did not generate energy, while for ΔT < 0 it
supplied energy proportional to ΔT (p < 0.001). For ΔT = 0, heat
exchanger power was 49 ± 7 W (range 40-55) (Figure 2).
Conclusions: ECMO heat dispersion depends on GF and temperature, but
not on BF. Therefore, heat exchanger should be considered also during low
BF/high GF ECCO2R. T set on heat exchanger is well matched with patient
central temperature when its power is in the 40-55 W range, whereas lower
power values may be associated to patient “unexpressed” fever.
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Introduction: The amount of pathophysiological impairment in patients
with acute respiratory distress syndrome (ARDS) is variable and applying
the same ventilator regimen to every patient is questionable. Monitoring
of respiratory mechanics for the lung and chest wall allows an
individualization of ventilator settings with a potential benefit for the
patient. A registry with a large sample size will elicit helpful
epidemiological information and may inform future recommendations. We
therefore proposed a quality improvement (QI) program constituted by
systematic assessment of respiratory mechanics and gas exchange
response. The collected data are then introduced into a registry. We report
here the preliminary results.
Objectives: The QI program aims at facilitating the integration of
respiratory mechanics monitoring in ventilatory management. The
primary objective of the registry is to investigate the epidemiology of
abnormalities in respiratory mechanics in ARDS patients.
Methods: Two ICUs in Toronto and one ICU in Beijing have initiated this
multi-center project. Patients admitted to the ICUs who meet the Berlin
definition of ARDS are eligible [1]. Placement of an esophageal catheter is
considered when PaO2/FiO2 ≤200. Systematic measurement are
performed by the clinicians, including respiratory mechanics, lung and
chest wall mechanics, oxygenation response to PEEP, and alveolar
derecruitment using a simplified decremental PEEP maneuver [2]. After
obtaining the first measurement, a comparison of ventilator settings
before and after measurements is conducted and we also report the
epidemiology of respiratory mechanics abnormalities observed.
Results: 50 ARDS patients have been enrolled (Men: 34, Age: 52 ± 22
years, SOFA: 12 ± 5): 7 patients (14%) had mild ARDS, 33 (66%) moderate
ARDS, and 10 (20%) severe ARDS. Esophageal pressure was measured in
46 patients with an occlusion test ratio (ΔPaw/ΔPes) at 0.94 ± 0.18. In 39
patients (78%), the ventilator settings were changed according to
measurements, often by limiting VT and PEEP. The physiological variables
in respiratory mechanics are described in Table 1. We found that on
average 74% of the driving pressure to distend the respiratory system
was due to the lung, but with extremes from 48% to 92%. The ICU
mortality was 34%.
Conclusions: A QI program integrating respiratory mechanics monitoring
with ventilator management is feasible, lead to individual adaptations
and can provide epidemiological information for better understanding
respiratory mechanics in ARDS patients.
References
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Berlin Definition. JAMA 2012, 307(23):2526-2533.
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Table 1(abstract A507) Epidemiology of respiratory mechanics (N = 50)
Variable

Values

Extreme

Pplat

25 (21-30)

13-37

Unit
cmH2O

PEEPtot

12 (10-15)

5-19

cmH2O

Vt/PBW

6.3 (6.0-6.7)

3.0-7.8

ml/kg

Pdriv

13 (9-16)

7-25

cmH2O

Ers

30 (22-37)

16-74

cmH2O/L

EL/Ers

74 (65-80)

48-92

%

PaO2/FiO2, low PEEP*
PaO2/FiO2, high PEEP*

143 (103-190)
142 (118-200)

60-311
58-282

mmHg
mmHg

Vder

120 (69-200)

0-426

ml

Values were described as medians [interquartile ranges], and the extreme was reported as minimum-maximum
Pplat: plateau pressure; PEEPtot: total PEEP; Vt/PBW, tidal volume per predicted body weight; Pdriv: driving pressure of respiratory system; Ers: elastance of
respiratory system; EL/Ers: the ratio of lung elastance to respiratory system elastance; Vder: derecruited volume
* Assessment of oxygenation response by changing PEEP in 3-5 cmH2O

syndrome. Two methods to estimate alveolar recruitment. Intensive Care
Med 2011, 37(10):1595-1604.
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Introduction: Since the ARDSNET study in 2000 [1],there has been a
recognised best practice method of ventilation demonstrated to reduce
mortality and morbidity in patients with acute lung injury. There is
growing evidence that adopting a lower tidal volume strategy is
beneficial for other patient groups [2].
Objectives: To undertake a snapshot ventilation audit across Merseyside
critical care units to evaluate regional compliance with best practice and to
see if critical care network guidance is appropriate or required to improve
performance.
Methods: The audit design was a multi centre 2 day snapshot audit
undertaken for 2 consecutive 24hr periods in July 2013. Data was
collected on a standard proforma by nominated data collectors in each
critical care unit. The audit standards were adopted from ARDSNET with a
target tidal ventilation of 6ml/kg (based on ideal body weight, calculated
from patients ulnar length), peak inspiratory pressure of 30cmH 20 and
judicious use of PEEP. FiO2 data was also collected.
Results: 8 of 11 critical care units participated and were anonymised. Data
was collected on 41 patients all of whom were either fully ventilated (CMV
type mode) or receiving an assisted ventilatory mode (ASB type mode).
Hours spent on CPAP based circuits were excluded. Patients were
ventilated for a variety of reasons.
1317 hours were analysed, 885 hours were CMV and 432 hours were ASB.
Every unit had mean tidal volumes >6ml/kg IBW for both CMV and ASB
ventilation. 50% of units had a mean tidal volume of >8ml/kg. Only 8% of
total CMV ventilated hours were < 6ml/kg. 5/8 units spent over 10% of their
ventilated hours at tidal volumes of 9-12ml/kg. Of the units with patients on
ASB ventilation, compliance with TV < 6ml/kg varied from 0-45%.Only 4.2%
of CMV ventilated hours were with PIP >30cmH20. FiO2 was > 0.5 for 11% of
ventilated hours and the level of PEEP used was very variable.
Conclusions: The poor compliance was felt to be due to overestimation
of patient weight. The results of the audit have been disseminated to
each unit with the main recommendations of:
1. Each unit to introduce a rapid, easy method of calculating IBW.
2. Clear documentation of daily ventilation targets.

3. Empower all multidisciplinary team members to respond to
inappropriate ventilation.
The regional ventilator care bundle has been updated with an additional
section for lung protective ventilation. The plan is for a repeat region wide
audit now the ventilator care bundle and the audit results have been
dispersed.
Acknowledgment: Dr P Bamford, Dr N Hettiarachichi, Dr L Khoo, Dr L
Ruff, Dr T Seddon, Dr K Tizard, Dr D Whitmore, Dr J Wong.
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Introduction: In patients with severe ARDS refractory to conventional
mechanical ventilation, venous-venous extracorporeal membrane
oxygenation (v-vECMO) is a rescue therapy able to restore normal values of
PaO2 and PaCO2, maintaining the lung at rest. Hypoxemia and hypercapnia
occurring in patients with severe ARDS may negatively affect cerebral
autoregulation.
Objectives: The hypothesis of the present study was that, in patients with
severe ARDS, impaired cerebral autoregulation due to gas exchange
derangement, may be restored by application of v-vECMO.
Methods: Clinical prospective observational study. Inclusion criteria: severe
ARDS (P/F ≤ 100), requiring v-vECMO. Exclusion criteria: previous diagnosed
neurological diseases. The following parameters were recorded before (pre)
and after institution of v-vECMO (post): mean arterial pressure (MAP),
cerebral blood flow velocity in middle cerebral artery (MCA FV) by
transcranial Doppler, and alveolar gas exchange (PaCO2, PaO2). Cerebral
autoregulation was assessed by Pearson linear regression coefficient (Mx
index) between MCA FV and MAP during spontaneous fluctuations of MAP
(cut-off of Mx ≥ 0.2 was adopted to define impaired autoregulation).
Results: Five severe ARDS patients were enrolled. Three female with
mean age of 40.2 ± 16.5, APACHE II 33 ± 6.4, SAPS II 60.4 ± 21.85,
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Table 1(abstract A509) Physiological data before and after ECMO
Patient
Code

MCA Flow Velocity
(cm/sec) - PRE

MCA Flow Velocity (cm/ Mx sec) - POST
PRE

Mx POST

PaO2
(mmHg) PRE

PaO2 (mmHg)
- POST

PaCO2
(mmHg) - PRE

PaCO2
(mmHg) POST

1

128

62

0.57

0.2

58

91

115

32

2

74

52

0.59

0.27

53

158

42

36

3

100

42

0.35

0.19

60

75

88

36

4

54

57

0.25

0.71

63

75

69

34

5

130

72

0.14

-0.11

78

220

84

52

secondary to influenza H1N1 pneumonia (n = 3), cystic fibrosis (n = 1),
pleural empyema (n = 1), duration of v-vECMO of 16 days (range 2-46).
See Table 1.
Patient 4 evolved to brain death on day 1 and was then excluded.
Paired t-test was used for analysis. MAP was 82 ± 9 and 94 ± 17, pre and
post ECMO respectively. Mx significantly changed from 0.41 ± 0.2 to 0.13 ±
0.16 (p = 0.009); both PaO2 and PaCO2 significantly improved (p = 0.05).
Conclusions: In patients with severe ARDS our preliminary data suggest
that v-vECMO is able to restore cerebral autoregulation that is impaired
because of severe gas exchange derangement.
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Introduction: ‘Awake’ extracorporeal membrane oxygenation (ECMO) is
being used increasingly as a bridge to lung transplant (LuTx) to support

Figure 1(abstract A510)

refractory respiratory failure as an alternative to invasive mechanical
ventilation and associated immobilisation and deconditioning which are
associated with poor outcome. The ideal combination of ECMO
cannulation and muscle training has yet to be determined and depends
largely on patient-specific needs and procedural limitations.
Methods: Retrospective analysis included all ‘awake’, non-intubated
patients with end stage lung disease requiring ECMO as bridge to LuTx
between 2008 and 2015. Veno-venous (VV) ECMO was initiated after
informed consent and agreement within the multidisciplinary transplant
team on a case-to-case basis. With as indication persistent hypoxemia (SaO2
< 80%) and/or refractory hypercapnia with acidosis (pH < 7.20) despite
maximal non-invasive support. Immediate initiation of mobilisation was
considered high priority in all patients and comprised: 1. extensive sputum
mobilisation 2. muscle training of the lower extremities which entailed
dynamic quadriceps training by leg press (Figure 1), bed bike or squats from
sitting position and 3. bed-to-chair mobilisation. Muscle strength was
evaluated semi-quantitatively before and during the mobilisation program
and indicated on the ‘Medical Research Council’ (MRC) scale.
Results: Nine patients (median age 35, 16-59 (range), 4 male) with end
stage lung disease (7 cystic fibrosis, 1 idiopathic pulmonary fibrosis,
1 lymphangioleiomyomatosis) were supported with VV ECMO (mean
duration 12 days, range: 5-19 days). Four were successfully bridged to
LuTx, 5 patients did not survive to transplant. Three different cannulation
modes were used including the Avalon Elite® bi-caval dual lumen
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catheter, femoral-jugular and bifemoral cannulation. In all surviving
patients, mobilisation was successful and improved lower body muscle
strength (mean MRC before training was 3.75 (range 3-4) and mean MRC
1 day pre-LuTx was 4.25 (range 4-5). Of the nonsurviving patients, only
one patient was physically able to perform muscle training but gained no
improvement of muscle strength. Complications during mobilisation were
only observed with bi-femoral cannulation and included one patient with
a large rectus haematoma and a separate case with an obstructing
thrombus in the return cannula.
Conclusions: Mobilization and improvement of lower body muscle
strength are prerequisites for successful bridging to LuTx with ‘awake’,
non-intubated VV ECMO independent of cannulation technique.
Consent to publish: Consent to publish the image in Figure 1 was
obtained from the patient.
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Introduction: The mechanical ventilation of some patients with ARDS could
be facility by ECCO2R allowing the reduction of blood acidosis and the
reduction of tidal volume for the application of the protective ventilation.
Prone position (PP) could be used for some patients with PaO2/FiO2 < 150.
We don’t know if we could associate PP and ECCO2R in ARDS patients.
Objectives: The aim of this study is to describe the feasibility of PP
under ECCO2R, the stability of the parameters of the device and if we
have side effect of the PP under ECCO2R.
Methods: In our intensive care unit of 15 beds with a large experience of
PP, we have retrospectively included all sessions of PP (at least 16 hours of
PP) performed on patients under ECCO2R therapy between august 2014
and march.2015. We used ILA ACTIVVE® device (NOVALUNG®) with
MINILUNG® membrane and a double line femoral catheter (NOVAPORT
TWIN® 24F). The gas flow was 10l/min. For each session we compared PaO2/
FiO2 and the PaCO2 before and after 1H of PP. For each session, we did the
mean of blood flow and drainage pressure (P1) during a length of one hour
: during the last hour before PP, the first hour after PP and the last hour
before stopping PP. We compared with a Friedman’s test, the mean and the
coefficient of variation of each parameter to evaluate the stability of the
device. We noted all the side effects of the PP (bleeding, decanulation, etc.).
Results: We performed 9 PP sessions on 5 patients, 1 in 3 patients and 3 in
2 patients. The PaO2/FiO2 ratio was higher during PP (136(78-250) than
before PP (126(58-145)). Between before, the beginning and the end of PP
we didn’t found difference in blood flow, respectively 1472ml/min (12011971), 1403ml/min (1216 - 1850), 1447ml/min (1231 - 2012), and in P1,
respectively -37mmHg (-46- -25), -41mmHg (-50 - -28), -41mmHg (-47- -29)..
The coefficient of variation of the blood flow was low and we didn’t found
variations of it between these 3 moments, respectively (0.9% (0.7 - 2.8), 0.7%
(0.4- 2.1), 0.6% (0.4 - 1.6). The coefficient of variation of P1 was low and it
was lower at PP than before PP(p < 0.05), respectively : 8.2% (3.7 - 9.9), 5.6%
(2.8 - 6.8), 4.2% (2.9 - 5.8). We didn’t found side effects of the PP maneuver.
Conclusions: Prone position under ECCO2R with a femoral catheter is
possible. We found no side effect of this technique. None difference in
the blood flow, in the drainage pressure and in the stability of the blood
flow were found. The stability of the drainage pressure is better in PP.
The PaO2/FiO2 ratio is better on PP.
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Introduction: Recent evidence suggests low-flow extracorporeal CO2
removal (ECCO2-R) systems as safe and promising adjunctive therapy to
avoid endotracheal intubation and the related negative consequences in
subjects with severe hypercapnic respiratory failure [1]. In high-flow
extracorporeal membrane oxygenation systems heterogeneous coagulation
disorders are a well-known complication. However, to date there is little
evidence for the influence of pump-driven low-flow veno-venous ECCO2-R
on the coagulation system.
Objectives: This study is a retrospective analysis of four subjects
developing coagulation disorders with bleeding complications while
undergoing ECCO2-R.
Methods: Four subjects treated with a pump-driven veno-venous ECCO2R (system: iLA Activve®; membrane ventilator: Minilung®; Novalung GmbH,
Talheim, Germany) for severe hypercapnic respiratory failure due to acute
exacerbation of COPD were included in this study. Unfractionated heparin
was used for anticoagulation with a target aPTT of 45-55 sec. Coagulation
parameters i.e. hemoglobin, platelets, fibrinogen, antithrombin and DDIMER were retrieved from the charts at treatment initiation and during
the time range starting 72 hours before and ending at the clinical onset
of the bleeding complication.
Results: Mean application time of ECCO2-R was 196.5 h ( ± 77.4) with an
average blood flow of 1.1 l/min ( ± 0.2). Bleeding events consisted of two
pulmonary bleedings, one large soft tissue hematoma and one
hemothorax. Coagulation parameters are depicted below in Table 1.
ECCO2-R was removed in all subjects after onset of the bleeding
complication resulting in stabilization of the coagulation state.
Conclusions: Despite adequate anticoagulation subjects undergoing
pump-driven veno-venous ECCO2-R developed coagulation disorders
similar to disseminated intravascular coagulation with concomitant
bleeding complications. The underlying mechanism remains to be
clarified.
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Introduction: Mechanical ventilation (MV) of patients with Acute
Respiratory Distress Syndrome (ARDS) should be performed with a lung
protective strategy, since this is associated with better clinical outcomes.
Lung protective MV contains the lowering of the plateau pressure (PPLAT)
and the tidal volume (VT). Physician’s choice for lung protective MV can
be hindered by the consequence of decreased CO 2 clearance, i.e.
respiratory acidosis.
Veno-venous extracorporeal CO2-removal (ECCO2-R) is a recent therapy
allowing extracorporeal CO2 clearance and normalisation of pH.
Objectives: The aim of this pilot study was to evaluate whether ECCO2-R
using relative low blood flow was able to treat respiratory acidosis in
ARDS patients treated with lung protective MV, so that further reduction
of PPLAT and VT was feasible.
Methods: This is a single centre trial in which patients who met the
Berlin definition of ARDS with a PaO2/FiO 2 < 150mmHg and who had
respiratory acidosis were included. The first 2 hours of therapy blood flow
was 300ml/min, after which it was increased to 400ml/min. During the
ECCO2-R we aimed at lowering PPLAT and VT. For every patient we used
the Abylcap® device (Bellco, Italy) with either the Lynda® machine (8
patients) or the Amplya™ (1 patient). Every patient was heparinized to
prevent clotting of the circuit and oxygenator. During the complete study
period, ventilator settings and results of blood gases were recorded. Data
are reported as median [interquartile range] or n (%).
Results: We included 9 patients, 4 female, with a median age of 50 y
[22.8, 66.5]. All patients showed a decrease of pCO 2 after 2 hours of
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Table 1(abstract A512) Coagulation parameters
baseline*

-72h

-48h

-24h

day of bleeding

hemoglobin (G/l)

114.5 ( ± 24.3)

97.8 ( ± 11.8)

88.8 ( ± 16.9)

79 ( ± 14.5)

81.8 ( ± 14.1)

thrombocytes (G/l)

195.5 ( ± 125.5)

193.3 ( ± 136.0)

171 ( ± 122.5)

141.8 ( ± 122.1)

125.5 ( ± 100.2)

fibrinogen (mg/dl)

370 ( ± 97.4)

358.8 ( ± 133.9)

343.5 ( ± 136.3)

255.5 ( ± 136.2)

235.5 ( ± 142.9)

AT III (%)

101 ( ± 20.9)

86 ( ± 25.7)

80.5 ( ± 21.6)

69.5 ( ± 23.7)

74 ( ± 14.5)

D-DIMER (μg/l)

1170 ( ± 435.4)

5079 ( ± 6597)

7569 ( ± 11340)

11048 ( ± 16140)

12709 ( ± 15453)

PT (%)

90.8 ( ± 18.7)

91 ( ± 19.8)

86.8 ( ± 18.8)

81.8 ( ± 16.9)

82.5 ( ± 24.8)

aPTT (sec)

38.8 ( ± 12.0)

39.8 ( ± 10.4)

46.8 ( ± 11.3)

49.5 ( ± 15.1)

36.8 ( ± 7.7)

Heparin (IU/kg/day)

0

207.8 ( ± 80.5)

259.7 ( ± 84.3)

150.1 ( ± 115.7)

78.33 ( ± 97.1)

Results are presented as mean ( ± SD)
*baseline refers to the last value before application of ECCO2-R

treatment with median reduction of 28.2% [11.6, 31.0; p = 0.008]; five
patients (56%) had a decrease in pCO2 of more than 20%. The median
reduction in PPLAT after 5 days (D5) of treatment was 8.5cmH2O (5.3, 12.5;
p = 0.012). Median reduction in VT at D5 was 1.52ml/kg predicted body
weight (0.65, 1.85; p = 0.017). In all patients pH could be corrected to
normal range values with an increase of median pH from 7.17 (7.11, 7.21)
at inclusion to 7.42 (7.40 ,7.44) (p = 0.012) at D5. ECCO 2 -R was
hemodynamically well tolerated. Three patients needed a blood
transfusion because of bleeding. Two patients needed a circuit renewal
earlier than scheduled because of clotting of the circuit or oxygenator,
both patients were treated with the Lynda® machine.
Conclusions: In patients with moderate ARDS, veno-venous ECCO 2 -R
using relative low blood flow is a promising extracorporeal technique
allowing removal of CO2, thus allowing MV with lower PPLAT and VT. An
explanation for the inter-patient variation in efficiency of CO2 removal
could not be found in our patient cohort.
Grant Acknowledgment: Financial support by Bellco.
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Introduction: Artificial membrane lung (AL) gas exchanges are usually
evaluated according to PaO 2 /FiO 2 ratio. In addition, dead space

Figure 1(abstract A514)

ventilation and shunt fraction can be measured by the same equations
used for native lungs [1].
Objectives: To study the effect of AL settings - gas flow (GF), blood flow
(BF) and FiO2 - on AL PaO2/FiO2 ratio, dead space and shunt, to suggest
how to properly monitor these parameters.
Methods: We performed three different tests:
a) GF changes (from 1 to 10 L/min) in 8 AL at clinically set BF and FiO2;
b) BF changes in 6 AL at constant FiO2 (1) and GF (10 L/min);
c) FiO2 = 1 vs. clinically set FiO2 in 10 AL at clinically set BF and GF.
We performed pre- and post-oxygenator blood gas analysis and
measured CO2 at AL exhaust port by sidestream capnography, in order to
evaluate PaO2/FiO2 ratio, dead space and shunt.
Results: a) At clinically set BF (4.0 ± 0.9 L/min) and FiO2 (0.87 ± 0.15),
PaO 2 /FiO 2 ratio did not correlate with GF, whereas dead space
progressively increased with GF (R = 0.7904, p < 0.0001) (Figure 1).
b) Data were collected at basal (3.3 ± 0.7 L/min), increased (4.1 ± 0.8 L/min)
and decreased (2.5 ± 0.6 L/min) BF. With the progressive increase of BF,
dead space did not change, whereas PaO2/FiO2 ratio decreased and shunt
increased (p < 0.001) (Figure 2).
c) At clinically set BF (3.5 ± 1.1 L/min) and GF (5.1 ± 2.4 L/min), the mean
difference ± standard deviation of PaO2/FiO2 ratio and shunt obtained at
clinically set (0.80 ± 0.20) vs. FiO2 = 1 was -76 ± 109 mmHg and 2.1 ±
11.6%, respectively.
Conclusions: To properly monitor AL CO2 removal and oxygen transfer,
evaluations should be performed at constant GF and at FiO2 = 1 and
constant BF, respectively.
Reference
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Introduction: Early diagnosis of sepsis is the key for improving the
survival, therefore biomarkers have an important place in this process
because they can indicate the presence or absence of sepsis [1].
Procalcitonin aids in diagnosis and risk stratification of bacterial sepsis [2].
Using pro-BNP as inflammatory marker in diagnosing severe sepsis and
septic shock is based on cytokines production independent of myocardial
dysfunction. Bacterial endotoxins secreted from Gram-negative organisms
and Staphylococcus aureus alpha toxin increase the BNP messenger RNA
expression. Also the activity of Neutral endopeptidase 24.11 the enzyme
responsible for degradation of proBNP decreases in septic shock. Finally,
proBNP clearance decreases due to renal dysfunction [3].
Objectives: In this study we compared the diagnostic value of ProBNP
and procalcitonin in severe sepsis patients.
Methods: 24 patients with the preliminary diagnosis of severe sepsis
were divided into two groups according to Echocardiography (Echo)
findings, cultures from suspected sites of infection were done. Blood
levels of CRP, ProBNP and PCT were measured on admission. We
compared ProBNP and PCT levels in severe sepsis patients with normal
Echo findings and those with systolic and/or diastolic dysfunction and we
also compared level of ProBNP in these two groups with the control
group.
Results: Level of proBNP was very high in total patients compared to
control group. Level of proBNP to diagnose severe sepsis in patients
group (with cutoff point >108pg/ml as recommended by Youden’s index)
had 95.83% sensitivity, 83.33% specificity with 92.0% PPV, 90.91% NPV
and 91.67% accuracy.To differentiate severe sepsis patients with normal
Echo findings from those with abnormal Echo findings, ProBNP (with
cutoff point >2900 pg/ml) had 41.67% sensitivity, 83.33% specificity,
71.43% PPV, and 58.82% NPV with 62.50% accuracy and PCT (with cutoff
point >2 pg/ml) had 66.67% sensitivity, 50.0% specificity, 57.14% PPV,
60% NPV with 58.33% accuracy.
Conclusions: ProBNP level increased in all patients with severe sepsis
and septic shock with or without cardiac dysfunction, so ProBNP might
be a good marker for severe sepsis. ProBNP level was a good marker for
systolic dysfunction but ProBNP or PCT levels could not differentiate
between severe sepsis patients with or without cardiac dysfunction.
Grant Acknowledgment: Special thanks to Dr Akram Fayed.
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Introduction: Heparanase is an endo-b-glucuronidase that cleaves highly
potent heparan sulfate (HS) from its proteoglycan, thereby triggering the
inflammatory response in [1]. Thus, new anti-infective agents that interact
with heparanase may be promising tools for sepsis therapy. As a novel
anti-infective agent, peptide 19-2.5 (pep2.5) belongs to the class of
synthetic anti-lipopolysaccharide peptides, however its activity is not
restricted to Gram-negative bacterial infection [2,3].
Objectives: To evaluate the interaction of pep2.5 with heparanase in
murine sepsis in vivo and in human sepsis ex vivo.
Methods: First, we used a model of murine cecal ligature and puncture
(CLP) sepsis to study the impact of pep2.5 on heparanase in vivo in 12
NMRI mice. Mice were treated with pep2.5 or NaCl 0.9%. Plasma was
sampled 24h after CLP. Second, we investigated whether pep2.5 interacts
with heparanase in human plasma samples ex vivo. We added pep2.5
(20μg/ml) to plasma of 18 septic shock patients according to the ACCP/
SCCM definitions and to plasma of 10 healthy volunteers. Heparanase-

Figure 1(abstract A516) (A) Heparanase level in CLP-mice. (B)
Heparanase level in human.*p < 0.05, **p < 0.005, ***p < 0.001
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Figure 2(abstract A516) (C) Heparanase activity in CLP-mice.
(D) Heparanase activity in human. *p < 0.05, **p < 0.005, ***p < 0.001

Figure 3(abstract A516) (E) Heparan sulfate level in CLP-mice.
(F) Heparan sulfate level in human. *p < 0.05, **p < 0.005, ***p < 0.001

levels, HS-levels and heparanase activity were measured using ELISA (AMS
Biotechnology, Oxon, United Kingdom). All data are given as mean ±
standard deviation. A t-test with Holm-Šídák correction was used and a
p-value < 0.05 was considered significant.
Results: Mice subjected to CLP without treatment displayed higher
heparanase levels in plasma compared to mice treated with pep2.5 (p <
0.0001). Treatment with pep2.5 resulted in lower heparanase activity (p <
0.0001) and reduced HS-levels (p < 0.0001), compared to untreated
animals (Figure 1).
Septic shock patients (78% male) were 70 ± 15 years old and healthy
volunteers (50% male) were 67 ± 19 years old. Plasma heparanase levels,
heparanase activity and HS-levels were significantly higher in individuals
with septic shock than in healthy individuals (all p < 0.0001). The ex vivo
addition of pep2.5 did not impact heparanase levels, however heparanase
activity and HS-levels were decreased by adding pep2.5 to plasma of
septic shock patients (all p < 0.05, Figure 1).

Conclusions: The synthetic antimicrobial peptide 19-2.5 interacts with
heparanase in human and murine sepsis and reduces levels of highly
potent HS. Thus, peptide 19-2.5 may have the potential for further
development as a new anti-infective drug in sepsis therapy.
Grant Acknowledgment: This work was supported by an intramural
grant to Dr. Lukas Martin (START 693900).
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Introduction: Endothelial dysfunction, activation and apoptosis are
considered key features of sepsis. Microvesicles (MV) can be released by
cells either constitutively, upon stimulation or apoptosis. Since endothelial
derived microvesicles (EMV) were found to be elevated in diseases
associated with endothelial activation and damage [1] they seem to be a
promising diagnostic tool to assess the state of the endothelium.
Objectives: This study was aimed at testing the hypothesis that patients
in early phase of septic shock have high levels of EMV circulating in
blood.
Methods: Platelet free plasma was prepared from 18 healthy volunteers
as well as 30 patients with septic shock treated in a medical intensive
care unit and analyzed by high-sensitivity flow cytometry which has a
high sensitivity for small and previously undetectable MV. Results were
controlled for potential artifacts and absolute counts of different MV
subtypes were compared between groups by using the Mann-Whitney-U
test. Patients with an International Society of Thrombosis and
Haemostasis (ISTH) - disseminated intravascular coagulation (DIC) score of
at least five were classified as having an overt DIC. Results are presented
as median and interquartile range.
Results: Absolute counts of CD144+, CD62E+ and CD106+ MV, specific
for endothelial-derived MV, were low in patients with septic shock as well
as in healthy volunteers. Patients with septic shock had higher levels of
apparently predominantly leukocyte-derived CD31+/CD41- MV (58.48
(74.78) vs. 19.47 (12.64) MV/μl; p < 0.001) compared to healthy
volunteers. Patients who died within 48 hours after inclusion did show
significantly elevated CD31+ MV (599.67 (674.69) vs. 239.24 (284.81) MV/
μl;p = 0.015) and CD41+ MV (639.14 (648.40) vs. 221.54 (337.35) MV/μl; p
= 0.037), indicating release by excessive platelet activation. Patients dying
within 48 hours had significantly higher levels of CD31+/CD41-/AnnexinVMV (51.86 (234.89) vs. 18.89 (21.35) MV/μl; p = 0.028), probably released
by activated leukocytes.
Conclusions: EMV considered as a manifestation of endothelial
dysfunction in sepsis are not elevated in the majority of patients. Patients
with septic shock who die within 48 hours exhibit features of excessive
leukocyte- and platelet-activation.
Grant Acknowledgment: Austrian Nationalbank.
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Introduction: Proadrenomedulin (proADM) is a novel prognostic
biomarker employed in pneumonia and more recently in severe sepsis
and septic shock. Release kinetics of proADM in this disease has not been
studied. In this research we analyze the variation in plasma levels of this
prohormone based upon the type of causative agent, the site of infection
and the presence of renal failure.
Methods: Plasmatic levels of ProADM were measured in 110 consecutive
patients admitted to the ICU with diagnosis of severe sepsis or septic
shock at admission. Clinical and demographic data including age, gender,
comorbidities, APACHE II and SOFA scores were collected. Recruited
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Table 1(abstract A518) proADM according etiology and
survival
Gram -

Gram +

Virus

Fungi

Survivor

4.9 ± 3.9

3.9 ± 4.2

1.34 ± 0.8 *

3.0 ± 3.8

Non survivors

9.9 ± 5.4

8.5 ± 6

1.0 ± 0.3 *

5.8 ± 1.7

Table 2(abstract A518) proADM according focus and
survival
Pneumonia

Urologic

Abdominal

Other

Survivors

1.1 ± 1.8 *

5.3 ± 3.7

5.5 ± 6.2

6.0 ± 4.2

Non survivors

5.1 ± 5 *

11.7 ± 4.8

10.6 ± 6.7

12.5 ± 0

Table 3(abstract A518) proADM according renal failure
and survival
Renal failure

No renal failure

Survivors

4.9 ± 4.2 *

1.02 ± 2.0 *

Non survivors

11.5 ± 5.0 *

3.5 ± 5.2 *

period over 12 months. Statistical analysis: c 2 test for categorical
variables; comparison of proADM levels based upon etiologic agent, site
of infection and presence of renal failure were performed by using
repeated measures analysis of variance (ANOVA). Statistical significance:
p < 0.05.
Results: 110 patients were recruited; Male 63 %, APACHE II score: 21;
SOFA score: 8.5; Septic shock: 86%; ICU mortality: 32.7%; Respiratory
focus: 49%; Urological focus: 22.7%; Abdominal focus: 15%; Gram
negatives: 33%; Gram positives: 30%; Virus: 13%; Fungi: 5.4%. As was
expected, non survivors showed significant higher plasma values of
proADM than survivors. The patients with pneumonia as focus of sepsis
and viruses as causative agent, showed lower levels of plasma proADM
than patients with another focus and/or etiologic agent. In contrast,
patients with some degree of acute renal failure showed higher levels of
proADM.
See tables: plasmatic levels of proADM at admission (mmol/L; median ±
IQR). Statistical significance between columns (p < 0.05) is shown as (*).
Conclusions: Prognostic value of proADM is preserved independent of
etiology, focus of infection and presence of renal failure in severe sepsis
and septic shock. When compared, severe sepsis from respiratory tract
showed lower values of plasma proADM than other origins of sepsis.
Alike, sepsis caused by virus showed lower elevation of plasmatic levels
of this molecule. Finally presence of acute renal failure is associated with
higher plasmatic values of proADM in both survivors and non-surviving
septic patients. Larger researches to confirm these findings are necessary.
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Introduction: It is clearly shown that neutrophil play a key role in the
innate immune response to infection in the animal model. However, little
is known about the neutrophil function during severe sepsis in the real
clinical practice.
Objectives: To compare the neutrophil function which comprise of
neutrophil chemotaxis activity and myeloperoxidase enzyme (MPO)
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activity between healthy subjects and critically ill patients with severe
sepsis/septic shock.
Methods: Severe sepsis/septic patients who were admitted into ICU at
King Chulalongkorn Memorial Hospital within 48 hours after the onset of
sepsis were recruited. We divided the patients into 4 groups (gr.) based
on type of organ failure, 10 patients for each: without organ failure gr.,
respiratory failure gr. (ARDS), kidney failure gr. (AKI), and multiple organ
dysfunction gr. (MODS). We collected the blood sample at the enrollment
time. We measured the chemotaxis function by measurement the
percentage of neutrophil migration, and tested MPO activity by using
Quantikine human MPO immunoassay (ELISA). We used the standard
definition criteria to define severe sepsis/septic shock status. We defined
survival status based on alive or not at hospital discharge time.
Results: Patients who presented with severe sepsis/septic shock and
healthy volunteers were enrolled. Severe sepsis/septic shock group
revealed significantly decreased of percentage neutrophil migration
compared to healthy volunteers group (42 ± 20 % vs 85 ± 4%, P <
0.001). However when stratified by type of organ failure, there was no
significant difference of chemotaxis among type of organ failure, P =
0.48. There was a trend that in survivor group would have better
chemotaxis function but still no reach statistical significance (48 ± 20% vs
34 ± 17%, P = 0.48).The MPO activity in severe sepsis/septic shock group
was significantly higher than healthy group (3,207 ± 1,796 ng/ml vs
100 ± 17 ng/ml, P = 0.003). Again, there was no significant difference of
MPO activity among type of organ failure, P = 0.50.
Conclusions: This study was the first time which could demonstrate the
immunosuppressive effect of severe sepsis/septic shock patients by
decreasing chemotaxis function. This finding should contribute to find
out the novel treatment for improvement of neutrophil function and the
survival rate in the future.
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Introduction: Critically ill patients feature depolarization of the resting
membrane potential and reduced membrane excitability in motor nerve
and muscle [1,2], which is correlated to ICU-acquired weakness and an
increased insulin resistance [3].
Objectives: Since insulin is one agonist of the Na-K-pump, controlling
resting membrane potential in muscle and nerve, we hypothesized that
insulin resistance is linked to motor nerve resting membrane
depolarisation in critically ill patients.
Methods: We recorded compound motor action potential from the
abductor pollicis brevis muscle in ICU patients to test excitability
measures of the median-nerve at baseline and during euglycemichyperinsulinemic clamp, proving resting membrane polarization. The
recovery-of-excitability following a supra-maximal conditioning stimulus
was tested at 18 conditioning test intervals, decreasing from 200 to 2 ms
in geometric progression.
Insulin sensitivity index (ISI), as marker of myocellular insulin resistance, was
calculated during steady state condition of euglycemic-hyperinsulinemic
clamp.
Results: 10 ICU patients and 31 healthy controls were enrolled in this trial.
Compared to control group, ICU-patients exhibited depolarization of resting
membrane potential (superexcitability in healthy controls -25 + 6.1% versus
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Figure 1(abstract A520) Correlation between resting membrane
polarisation and insulin resistance (ISI = Insulin sensitivity index;
indicates ratio of glucose infusion rate to the serum insulin
concentration during steady state). Less negative Superexcitability
indicates resting membrane depolarization; lower ISI values indicate
higher insulin resistance

-18.5 + 4.5% in ICU patients; p = 0.003). The resting membrane
depolarization was significantly correlated to ISI (R² = 0.858; p = 0.003),
where pronounced insulin resistance correlates with pronounced resting
membrane depolarization (Figure 1), indicating that membrane
repolarization after insulin stimulation of Na-K-pump is reduced in
patients with severe insulin resistance. K+ plasma levels were not
correlated with membrane depolarization.
Conclusions: Resting membrane depolarization in critically ill patients is
correlated to insulin resistance. Patients with severe insulin resistance
reveal a failure of repolarization, so that high dosage of insulin
administration does not facilitate rectification of membrane polarization.
Grant Acknowledgment: DFG / DGAI supported this work.
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Introduction: Cluster of Differentiation 64 (CD64) antigen is a membrane
glycoprotein expressed on monocytes and macrophages. It is the high
affinity neutrophil FcgRI receptor which is weakly expressed by neutrophils
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at physiological levels, but strongly upregulated within 4-6 hours by the
pleiotropic cytokines such as Interferon-g (IFN-g) and Granulocyte Colony
Stimulating Factor (G-CSF) which are produced in sepsis [1]. CD64 can be
used as a diagnostic marker of bacterial infection and sepsis using flow
cytometry.
Objectives: The primary goal of this study was to determine whether
CD64 is a useful biomarker for sepsis in adult critically ill patients.
Secondly, since longitudinal data of CD64 expression are limited in the
critically ill patient, a further goal was to clarify longitudinal expression
patterns of CD64 on neutrophils with regard to outcome and sepsis
severity.
Methods: A prospective observational study between August 2011 and
March 2013 in 155 consecutive patients who were admitted with sepsis,
severe sepsis or septic shock was performed in a mixed medical-surgical
ICU in a university hospital in the Netherlands. CD64 analysis were
performed daily until discharge from ICU or death. Demographics,
clinical, laboratory data and outcome defined as 28-day survival were
recorded. They were included within 24 hours from start of antibiotic
treatment.
Results: Hundred-and-fifty-five consecutive patients were enrolled.
Patients with a sepsis (1.53; 1.00-2.77) showed a lower CD64 index than
patients with a severe sepsis and septic shock (2.66 ;1.36-4.49) p =
0.004. Furthermore a peak value on day two and subsequently a steady
decline in all three groups was seen, independent of outcome.
A significant difference in CD64 at baseline of 2.65 [1.37-4.47] versus 1.74
[0.97-3.16] (p = 0.002) was seen between patients with a positive culture
and negative culture at admission, respectively. This difference persisted
until two days after inclusion. CD64 index was associated with severity in
organ failure (SOFA-score). The higher the SOFA score, the higher the
CD64 index measured at the same day. Analysis showed no significant
difference during the first 14 days with regard to CD64 index for 28-day
mortality between survivors versus non-survivors, although, towards the
end, non-survivors are showing higher levels.
Conclusions: This prospective study demonstrated that CD64
expression could be of diagnostic support, in addition to current tests
in discriminating between critically ill patients with culture positiveand negative sepsis. Furthermore, CD64 expression correlates with
severity of disease expressed as the daily SOFA-score, however, CD64
index was not a good predictor for 28-day mortality in the critically ill
patient.
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Figure 1(abstract A521) Longitudinal CD64 expression in survivors
versus non-survivors.
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Figure 2(abstract A521) Longitudinal CD64 expression in patients
with sepsis, SS and shock.
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Introduction: Septic patients need a prompt normalization of macrohemodynamic parameters. Unfortunately, this optimization sometimes does
not protect patients from organ failure development. In addition, there are
data showing that microcirculatory dysfunction and Cellular metabolic
alterations are associated with mortality and can fuel tissue distress leading
to organ dysfunction [1].
Objectives: The aim of our study was to explore the relationships
between macrohemodynamic parameters and muscle tissue
microdialysis-derived metabolites in critically ill septic patients.
Methods: Prospective observational study included patients with septic
shock admitted to a Tunisian medical -surgical ICU. Each patient was
equipped with an arterial and a central venous catheter; patients were
also monitored with a pulmonary artery catheter. Treatment for septic
shock was standardized according to international recommendations.
Microdialysis(MD) catheter was inserted in the femoral quadriceps.
Dialysate samples were analyzed for glucose, pyruvate, lactate, and
glycerol. The lactate/pyruvate (L/P) ratio was automatically calculated.
Sampling was performed at baseline and every 6 h for 3 days.
concomitantly with dialysate sampling, complete hemodynamic
measurements were obtained. At the same time blood gases and serum
lactate levels were measured. Relation between different parameters were
assessed with Spearman’s rho test or the Pearson test p < 0.05 was
considered significant.
Results: We have included 30 patients with septic shock. A total of 390
measurements were performed. No significant correlation existed
between mean arterial pressure(MAP) and tissue metabolites. MD
lactate showed a significant, but weak correlation with cardiac index
(rho= -0.128, p = 0.007). A negative weak correlations were found
between systemic oxygen delivery index (DO2 I) and tissue lactate (rho=
-0.234, p < 0.001), L/P ratio (rho= -0.142, p= 0.021) and tissue glucose
(rho= -0.309, p < 0.001). No significant correlation existed between
tissue L/P ratio and arterial oxygen partial pressure, mixed-venous
oxygen saturation, or Systemic vascular resistance index. A significant
positive correlations existed between tissue and blood lactate
concentrations (rho= 0.298, P < 0.001) and between MD glucose and
blood glucose (rho= 0.191, p < 0.001).
Conclusions: Our results demonstrate a decoupling between
macrocirculation and microcirculation. Conventional systemic hemodynamicand oxygen-derived variables fail to detect such microcirculatory
dysfunction and its response to the therapy in sepsis. Therefore, rather than
limiting therapy to macrocirculatory targets alone, microcirculatory targets
could be incorporated to potentially reduce mortality rates in these critically
ill patients.
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Figure 1(abstract A522) Correlations between tissue and blood lactate.
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Introduction: Physicians tend to think that high C-reactive protein (CRP)
and increase of CRP are associated with bad outcome in infectious
disease. However there were little evidences about clinical interpretation
of C-reactive protein (CRP) value in patient with community-acquired
pneumonia (CAP). We investigated association of CRP values and 30-day
mortality in patients with community-acquired pneumonia who were
admitted to emergency department (ED).
Objectives: The objective of this study was to investigate whether high
CRP and increase of CRP were associated with 30 day mortality in
patients with CAP.
Methods: The patients who were diagnosed with CAP in ED and
hospitalized from January 2009 to January 2015 were enrolled. We
investigated that CRP during 3 days after ED admission and 30-day
mortality. The dynamic changes of CRP values per hour (%/hour)
were calculated. After drawing graphs of CRP values, area under the curve
(AUC) was calculated to measure mortality predictability. To investigate
mortality predictability of CRP and dynamic change of CRP, univariable
analysis result was adjusted by adjusted by pneumonia severity index [1].
Results: A total of 1194 patients were analyzed retrospectively. Overall
mortality was 14.9%. Median time (interquartile range) of day 2 and day
3-CRP values from admission was 18.2 hours (14.6-21.6) and 42.5 hours
(38.8-45.9). High CRP values during admission period were associated
with 30-day mortality; initial CRP, adjusted odds ratio (AOR) 1.02 95%
confidence interval (CI) 1.00-1.04; Day-2 CRP, AOR 1.03 95% CI 1.01-1.05;
Day-3 CRP, AOR 1.05 95% CI 1.02-1.09. Dynamic changes of each CRP
values and AUCs of CRP values were not associated with 30-day mortality.
Conclusions: High CRP was independent risk factor to predict 30-day
mortality in patients with CAP. Dynamic changes of CRP values were not
associated with 30-day mortality.
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Introduction: A large number of patients in intensive care unit (ICU)
require mechanical ventilation (MV) due to various conditions and have a
high mortality. To reduce the high mortality, identification of risk factors
is important, as well as temporary evolution of mortality.
Objectives: To evaluate the relationship between two periods of time
and hospital mortality in patients requiring MV in an ICU.
Methods: A prospective, single-center, observational study was
undertaken in patients under MV≥ 24 h in two periods (2010-2011 and
2012-2013) in the 26-beds medical-surgical ICU at the Virgen de las
Nieves University Hospital of Granada (Spain). Primary outcome
measurement was hospital mortality. The main independent variable was
the period 2010-2011and 2012-2013. Other variables were APACHE II
score, gender, age, surgery, hepatic cirrhosis, neoplasia, cause, duration of
MV, and length of stay in ICU. Hazard ratio (HR) of hospital mortality were
calculated.
Result: The study included 845 patients (371 in first period and 474 in
second period). Baseline characteristics were similar between groups.
Hospital mortality was significantly higher in the second to the first period:
50.4% (239/474) vs 43.7% (162/371) (non-adjusted HR 1.45, 95% CI, 1.171.79, p < 0.001). In the multivariate adjusted model the period 2012-2013
in comparison with the period 2010-2011 was a significant independent
predictor of hospital mortality (adjusted HR, 1.60; 95% CI, 1.21 to 2.12; p =
0.005). APACHE II score (1.07; 95% CI, 1.07 to 1.09; p < 0.001), age (1.011;
95% CI, 1.001 to 1.022; p = < 0.001), neoplasia (1.47; 95% CI, 1.008 to 2.15;
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p = 0.045), hepatic cirrhosis (1.78; 95% CI, 1.08 to 2.95; p = 0.02), and surgery
admission (0.52; 95% CI, 0.33 to 0.81; p = 0.004), were also in the model.
Conclusions: In our research, hospital mortality in patients under
mechanical ventilation is high. Additionally, an increase in mortality has
been identified in the last biennium of unknown cause.
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Introduction: One in a thousand pregnancies will be complicated by
serious maternal morbidity warranting intensive care unit (ICU) admission
before, during or after delivery. Between 2007 and 2009 maternal mortality
in France was one in ten thousand, about half of them are considered
preventable.
Objectives: In order to assess and improve avoidable severe maternal
morbidity (SMM), whether lethal or not, a prospective analysis was
undertaken in a tertiary care obstetric ICU (TCO-ICU) over a six year period.
Methods: Between January 2007 and December 2012 data were
collected on all obstetric and post-partum admissions in the Strasbourg
(France) TCO-ICU.
Results: Among the 305 TCO-ICU admissions, 2 patients presented with
avoidable (iatrogenic) non-lethal morbidity and 8 patients died, all of them
from non-avoidable causes. No deaths occurred in the 2 main groups,
hypertensive disorders of pregnancy and major obstetric hemorrhage.
Conclusions: Optimal cooperation between our tertiary facilities and nonteaching hospitals and clinics as well as the prehospital transport systems
allows significant limitations in avoidable obstetric maternal morbidity and
mortality. Cerebral hemorrhage and amniotic fluid embolism carry the
heaviest toll in non-avoidable deaths.
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Introduction: Immunosuppressed patients are a special group in intensive
care (ICU), with predisposition to more serious illness. It is essential to
accurately predict their clinical outcomes after admission in the ICU.

Table 1(abstract A525) Iindications for ICU admission
indication for ICU
admission

number of
patients

%

number of
deaths

hypertensive disorder

195

64

0

Hemorrhage

51

16.7 0

infectious disease

11

3.6

1

amniotic fluid embolism

9

3

2

hepatic disorder

6

2

0

cerebral disease

5

1.6

3

cardiac disease

4

1.3

0

thromboembolism

3

1

0

miscellaneous disorders

16

5.4

2
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Objectives: To study independent risk factors associated with hospital
mortality in immunosuppressed patients admitted into the ICU and to
evaluate the accuracy of Simplified Acute Physiology Score (SAPS) II and
Sequential Organ Failure Assessment (SOFA) scores to predict hospital
mortality in this group.
Methods: Retrospective cohort study conducted in a mixed ICU of a
tertiary care, university-affiliated hospital, including all immunosuppressed
patients admitted between 2011 and 2014.
The association of the following variables with hospital mortality was
studied through logistic regression models: sex, age, type and duration of
immunosuppression, infection, microbiological identification, SAPS II and
SOFA (24h after admission). Two final models including significant (p <
0.2) and clinically relevant variables were built (one included acute
dysfunctions variables and the other did not). The accuracy of the final
models and of the physiological scores was calculated using the area
under the receiver operating characteristics curve (AU-ROC).
Results: 91 patients were included in the study, aged (mean ± SD) 59 ±
15 years, 54% were male. Median (IQR) length of stay was 7 (2-10) days.
Immunosuppression was due to autoimmune disease in 28 (31%)
patients, solid tumors in 18 (20%), hematological disease in 14 (15%) and
solid organ transplant in 26 (28%). Immunosuppressive treatment was
corticosteroids in 61 patients (34%), chemotherapy in 29 (32%) and other
medication in 45 (50%); 67 patients (74%) were under more than one
immunosuppressive treatment. Mean ± SD SAPS II was 52 ± 21 and SOFA
was 9 ± 4. Hospital mortality rate was 48% (n = 44). In the model that
included acute dysfunctions, the only independent variable associated
with hospital mortality was hematologic dysfunction (SOFA score ≥1)
[adjusted OR (95% CI) = 5.06 (1.55-16.46)]. In the model that did not
include acute dysfunctions, hospital mortality was only associated with
microbiologic documentation of infection [adjusted OR (95% CI) = 3.14
(1.07-9.19)]. The adjusted OR (95% CI) for SAPS was 1.035, per point
(1.011-1.060) and for SOFA was 1.220, per point (1.071-1.390). The
AU-ROC curve (95% CI) for the first model was 0.58 (0.46-0.70), 0.69 (0.580.80) for the second model, 0.68 (0.57-0.79) for SAPS II and 0.70 (0.590.81) for SOFA score.
Conclusions: SAPS II and SOFA did not show good discrimination power
to predict hospital mortality in immunosuppressed patients admitted into
ICU care. Prospective studies on better discrimination variables are
needed for this specific group.
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Introduction: Rapid response systems (RRSs) are considered an important
tool for improving patient safety.
Objectives: We studied the effect of an RRS on the incidence of cardiopulmonary arrests (CPAs).
Methods: We performed a retrospective before-after analysis of the CPAs
in a 1,360-bed tertiary care hospital from January, 2009 to October, 2014.
We included 176,193 admissions before and 117,822 admissions after
implementing the RRS on October, 2012. The operation time of the RRS
was from 7 am to 10 pm during weekdays. The primary outcome was
CPA incidence, which was expressed as the case per 1,000 admissions.
Results: The overall CPA incidence was 1.31. Although the number of
admission per month and the case-mix index were increased (3915.4 vs.
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4712.9, p= < 0.001; 1.0923 vs. 1.1255, p = 0.003, respectively), the CPA
incidence was significantly decreased (1.66 vs. 1.25, p = 0.03), and there
was no detectable changes on the mortality (1.27 vs. 1.33, p = 0.273). The
CPA incidence in the surgical department was significantly reduced (1.13
vs. 0.38, p = 0.014), however, the reduction of the CPA incidence in the
medical department was insignificant (3.93 vs. 2.97, p = 0.075). The
implementation of the RRS did not reduce the CPA incidence during nonoperation time (0.80 vs. 0.73, p = 0.573), but decreased during operation
time (0.86 vs. 0.52, p = 0.001). The immediate survival rate (76.9% vs.
67.2%, p = 0.034) during the operation hours of the RRSs was better than
during the non-operation hours.
Conclusions: The implementation of the RRS reduced the CPA incidence,
which was originated in the reduction of the CPA during the operation hours.
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Introduction: Age is considered an independent risk factor for short and
long-term mortality of elderly ICU patients, when very elderly (≥85 years)
and mid-elderly (75-84 years) populations are compared to young elderly
(65-74 years) ones. However, it is not yet clear if this trend remains when
very elderly are compared to mid-elderly populations.
Objectives: a) To compare short (ICU and hospital) and long-term
(6-months and 1-year) mortality of mid-elderly to very elderly patients and.
b) to evaluate the influence of patients’ characteristics on mortality.
Methods: Single center, retrospective, observational study in an 8-bed adult
general ICU (January 2011-June 2014). Patients ≥75 years were divided into
two age-groups, 75-84 and ≥85 years old. Characteristics on ICU admission
were recorded. Patients hospitalized ≤48 hours were excluded. ICU, hospital,
6-months and 1-year after hospital discharge mortality were calculated.
Univariate analysis for categorical variables was performed using Pearson’s
x2 or Fisher test and Student t-test for continuous data. Multivariate analysis
of the time to ICU mortality was calculated using Cox regression model and
for hospital, 6-months and 1-year mortality using logistic regression analysis.
P value < 0.05 was considered significant.
Results: 244 patients were included, 195 in the 75-84 and 49 in the ≥85
years group. Mortality rates for the two groups were: ICU, 74/195 (37.9%) vs.
24/49 (49%) (p = 0.08), hospital, 23/121 (19%) vs. 5/25 (20%) (p = 0.90), 6months, 15/95 (17%) vs. 4/20 (20%) (p = 0.74) and 1-year, 22/80 (27.5%) vs.
7/16 (20%) (p = 0.19), respectively. In multivariable analysis, patients with
malignancy as reason for ICU admission had increased ICU mortality risk
(HR:1.45; CI 95%, 1.02-2.05; p = 0.03). Patients with higher APACHE II score
on ICU admission had more important 1-year mortality risk (OR:1.09; CI 95%,
1.016-1.16; p = 0.015).
Conclusions: More than one third of our ICU patients were mid- or very
elderly. No difference was observed between the two age-groups
considering short or long-term mortality. Malignancy as a reason for ICU
admission and APACHE II score negatively influenced the ICU and 1-year
mortality, respectively.
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Introduction: The relationship between admission time and ICU outcome
is contentious with studies showing it is associated with a poor outcome
[1], and contradictory studies that suggest there is no difference [2]. This
study compared ICU outcomes between daytime (DT) and night-time (NT)
admissions in our local medical intensive care unit. NT admissions were
defined as those between 20:00 and 07:59.
Objectives: To assess if there was any difference in outcome between
daytime and night-time admissions in our local intensive care unit.
Methods: A retrospective data search was carried out utilising
WardWatcher TM data over the period of 01/01/2014 to 31/12/2014.
A total of 243 patients were admitted over this period; 26 were excluded
due to incomplete APACHE-II data.
Results: A total of 107 patients were admitted during daytime hours vs.
110 during night-time hours. There was no significant difference between
the mean age of the patients (58.9 vs 59). The majority of patients were
admitted from General Medical or General Surgical specialties (DT
admissions 60.7% (n = 65), and 33.6% (n = 36); NT admissions 60.9% (n =
67), and 31.8% (n = 35)). There was an increased actual mortality rate
(AMR) between NT and DT admissions (AMR 17.3% (n = 19) vs. 25% (n =
27)), but no significant difference in standardised mortality ratio (SMR) 0.59 vs. 0.40. There was also an increased length of stay associated with
NT admissions (6.6 days vs. 4.8 days).
Conclusions: Our study showed there was an increased AMR in DT vs. NT
admissions but no significant difference in SMR. There was an increased
length of stay associated with night-time admissions which has
implications for the cost of patient care.
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Introduction: Despite reduced mortality and increasing survival rate of
ICU treatment, a large group of patients surviving the ICU have a variety
of complaints. Survivors of critical illness can undergo dramatic changes
in their lives as a result of their experience, with many having some form
of deficit in one or more domains of physical, psychological or cognitive
functioning. There is still much to learn about the magnitude of the socalled Post ICU Syndrome (PICS) in patients surviving in the ICU.
Objectives: We studied the incidence of somatic complaints, anxiety,
depression and Post-traumatic stress disorder (PTSD) in ICU survivors.
Methods: We screened for somatic complaints, anxiety, depression and
PTSD in patients who were treated in our ICU from January first 2013 until
December 31 2013 for more than 5 days. These patients were invited to
visit our post-ICU aftercare clinic. Six weeks after discharge a letter of
invitation together with health related questionnaire, hospital anxiety and
depression scale (HADS) questionnaire, and IES-R questionnaire for
screening for PTSD, was send. All data were analysed and if treatment was
indicated patients were referred for further treatment.
Results: A total of 316 patients were admitted to the ICU for more than 5
days. Fifty four patients were excluded because of various reasons, 25
patients died after ICU discharge. A total of 97 patients visited our post
ICU after care. Seventy patients (81.4%) had somatic complaints
influencing daily performance and quality of life. Most frequently
reported complaints were; fatigue (74.4%), muscle weakness (48.8%),
dyspnoea (34.9%), impairment of daily activity (81.4%), pain (38.4%) and
weight loss (33.3%). Pain was most reported in patients with SAH (27.3%),
multi-trauma (15.2%) and pneumonia (12.1%). There was no significant
difference in somatic complaints between men and women.
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Clinically significant anxiety and/or depression was seen in 45.4%. Women
compared to men showed significant more HAD symptoms (26.8 vs
18.6 %, p < 0.05). Patients with SAH, neurotrauma and multi-trauma
patients showed more clinically significant HAD symptoms. No significant
association between age, diagnosis at ICU admission, length of stay ICU,
severity of illness, delirium and use of sedatives, and HAD was seen.
Prevalence of PTSD was 43.3% and most seen in patients with SAH.
Women compared to men reported significantly more PTSD. Pain, muscle
weakness, fatigue, impairment in daily activity, dyspnoea and hoarseness
was significantly associated with HADS and PTSD.
Conclusions: Many patients surviving the ICU have somatic complaints,
anxiety and/or depression or PTSD influencing daily performance. It is of
great importance to recognize and treat various complaints in an early
stage after ICU survival in order to improve quality of life in ICU survivors.
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Introduction: The world population is ageing, by 2050 the percentage of
the population older than 80 years will double. Older age is associated with
higher prevalence of chronic illness and functional impairment, contributing
to an increased rate of hospitalization and admission to Intensive Care Units.
Objectives: To assess if age is an important and independent predictor
of the mortality rate of patients of 80 years old and older who are
admitted to the Intensive Care Unit.
Methods: Retrospective cohort study. We included all patients admitted to
the polivalent Intensive Care Units ISTAR 1 and ISTAR 2 in 2011 and 2013
until June. Patients were categorized into three age groups: less than 80
years old, 80-85 years old and above 85 years old. Age, type of admission,
comorbidities, hospital outcome and duration of recovery were analyzed.
Bivariate and multivariate analysis were used to analyze age, type of
admission (surgery versus medical versus emergency) and comorbidities’
influence on hospital outcome. Kruskal-Wallis test was used to compare
duration of recovery in our three age groups. Kaplan-Meier survival curves of
the three age groups were designed and compared with the log-rank test.
Results: Age, as a standalone factor, is a significant predictor of mortality
rate among patients admitted to the Intensive Care Unit (p = 0.0290). The
type of admission is even more strongly associated with mortality (p <
0.0001). BPCO (p = 0.0446) and cardiopathy (p = 0.0028) are significant
predictor factors of hospital outcome, while cancer is not (p = 0.5676).
Conclusions: Age resulted to be a significant predictor of mortality rate,
but not as much as COPD and cardiopathy, that seem to be better
predictors. Age does not appear to be the only criteria upon which
evaluate the aptness to admit a patient to the Intensive Care Unit.
Grant Acknowledgment: From this study we have learnt that age must
be taken into account when deciding whether or not to admit a patient
in Intensive Care but with all the other variables such as comorbidities
and type of admission, which are shown to be even more significant
than age itself to predict the outcome of the patient.
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Introduction: Intravenous fluids are widely administrated to correct
intravascular volume deficit or acute hypovolemia. However, generalized
endothelial injury and capillary leak is a common condition in critically ill
patients. In such a state, overzealous fluid therapy results in extravascular
movement of water, electrolytes and proteins leading to tissue edema
and organ dysfunction. The aim of this study is to assess whether
positive fluid balance is associated with worse outcomes and increased
mortality in critically ill patients.
Methods: This was a retrospective study. All patients admitted between 1
July and 31 December 2014 were eligible for the study, except those who
stayed in the ICU for less than 48 hours. We collected data on
demographics, comorbidity conditions, APACHE II and SAPSII scores.
Acute kidney injury was classified using the worst RIFLE score obtained
during the first 7 days and the need of renal replacement therapy.
Vasopressors use, ICU mortality, hospital lengths of stay and mechanical
ventilation were also registered. The fluid balances were calculated at the
second, 7, 14, 21 day and at the hospital discharge.
Results: A total of 95 patients were included to the cohort study. Septic
shock represented 66% of the cases. Median age was 53 ± 19 years old.
64% were men. The mean APACHE II score was 20 ± 7, and the mean
SAPSII score was 46 ± 18. The mortality rate was 37.5%.
We examined cumulative fluid balance among patients who died and
those that survived (table1).
To evaluate the relationship between cumulative fluid balance and
outcome we stratified our study population into 4 groups based upon
their cumulative balances observed on hospital discharge: less than zero
(n = 2), 1 to 5 L positive balance (n = 5), 5 to 10 L positive balance (n =
13), and over 10 L positive balance (n = 19). Among these 4 fluid balance
groups, those who had negative or less positive fluid balance had lower
mortality compared to those with the larger positive fluid balances.
The need for renal replacement therapy, and RIFLE score of 3 were more
frequent among non-survivors (p < 0.05).
Non-survivors had also significantly fewer ICU hospital days (14 days vs.
19 days p = 0.045) and markedly more days free from mechanical
ventilation (6 days vs. 14 days p = 0.036). The use of vasopressors was
also more prolonged among the same group (p = 0.034).
Conclusions: Positive cumulative fluid balance is associated with
significantly higher mortality and worse outcomes. Our results raise the
hypothesis that a judicious fluid balance after early resuscitation might be
a useful tool to improve prognosis in critically ill patients.

Table 1(abstract A532) Cumulative fluid balance (mL)
Survivors (n = 56)

Non-Survivors (n = 39)

p value

Day 2

2120 ± 1670

2839 ± 1235

0.023

Day 7

5763 ± 2311

6947 ± 3005

0.019

Day 14

4024 ± 1986

4673 ± 2265

0.031

Day 21

4542 ± 2567

7243 ± 3480

0.023

Total fluid balance

5882 ± 3887

10949 ± 4564

0.019
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Introduction: Increasing numbers of patients over 60 years are being
admitted to the intensive care unit (ICU). After adjustment for disease
severity, ICU mortality rates are higher in elderly patients than in younger
populations which can impact an ICU performance.
Objectives: The aim of our study was to analyze whether poor ICU
Performance based on SMR (Standardized Mortality Ratio) in an ICU is
related to increasingly ageing population (>60 years). The study was
conducted in a level 3 care ICU of a tertiary Hospital in Kolkata.
Methodology: 2374 patients (>20 years) admitted in a level 3 care ICU
over a period of one year were included in the study. Readmission cases
were not counted. Entire group(Group A) was divided into 3 subgroups
based on age- Group B (21-40 years), Group C (41-60 years) and Group D
(>60 years). Outcome assessment was done in the entire group and
subgroups using APACHE 4 Predictive Mortality Model. Demographic
data, number of observed deaths, Predicted Mortality Rate (PMR),
Standardized Mortality Ratio (SMR) was documented in the entire group
and all subgroups. Comparisons between ageing population (Group D)
with rest were done to analyze whether ICU performance based on SMR
is primarily affected due to ageing population.
Results: Entire group (Group A) (2374 cases), Mean age was 60.41 years ±
13.17SD (Median 62), Mean A4 was 47.72 ± 31.53SD (Median 39), PMR
was 13.63, Observed deaths 325 and SMR 1.004 (CI 0.90-1.12). Among
Subgroups- Group B (221 cases), Mean age was 32.52 years ± 5.81SD
(Median 34), Mean A4 was 40.68 ± 32.68SD (Median 32), PMR was 10.69,
Observed deaths 30 and SMR 1.27 (CI 0.87-1.79). Group C (839 cases),
Mean age was 52.88 years ± 5.41SD (Median 54), Mean A4 was 41.39 ±
30.82SD (Median 30), PMR was 11.26, Observed deaths 100 and SMR 1.06
(CI 0.86-1.28). Group D (1314 cases), Mean age was 69.91 years ± 5.61SD
(Median 70), Mean A4 was 52.95 ± 30.83SD (Median 44), PMR was 15.64,
Observed deaths 195 and SMR 0.95 (CI 0.82-1.09). On analysis APACHE 4
Score was significantly higher in Group D (>60 years) when compared to
Entire group (Group A p≤0.0001), Group B (21-40 years) (p≤.0001) and
Group C (41-60 years) (p≤.0001). SMR in the ageing group (Group D) was
lower (0.95) as comparison to Group A (1.004)(Entire Group), subgroup
Group B (1.27) and subgroup Group C (1.06).
Conclusions: SMR was significantly lower in ageing group (Group D) in
our analysis and age itself explains only a small part of the increased
hospital mortality. Quality of care and proper distribution of available
resources are probably more important while relating outcome.
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Objectives: To establish a trend in admissions by month, over 6 months
for unplanned surgical admissions to a London fringe hospital & to
determine:
· Mortality rates for the unplanned admissions; compare to previous
figures in 2008 and the Intensive Care National Audit & Research Centre
(ICNARC) 2012 report.
· Mortality while on critical care, mortality from discharge to ward &
discharge from hospital.
· Length of stay & APACHE II scores by outcome for unplanned surgical
admissions.
· Volume of patients by speciality & survival to discharge from hospital by
surgical speciality.
Methods: This is a retrospective analysis of 142 unplanned surgical
admissions over 6 months, from 1st July-31st December 2013, in a London
fringe hospital with a 12 bed critical care unit.

Figure 1(abstract A534) Trend of admission numbers for study
period.

Figure 2(abstract A534) Length of stay by Outcome compared to
ICNARC 2012.
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Introduction: Unplanned surgical admissions to critical care are indicative
of poor outcome in surgical patients [1].There has been an increase in the
number of unplanned admissions to critical care units, which impacts on
the allocation of resources, affecting mortality [2].The hospital where this
study took place has seen a doubling of admissions in the last 5 years
[3].A large proportion appeared to be surgically related, prompting a
review if outcomes have been jeopardised by the increased strain.

Figure 3(abstract A534) Volume of patients & Outcome at hospital
discharge.
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Table 1(abstract A534) APACHE II scores
MEAN APACHE II

15

MODE APACHE II

17

RANGE OF VALUES

2 - 43

Expected Mortality based on Mean

25%

Table 2(abstract A534) Unplanned surgical admissions
Mortality Rate (%)
Mortality rate 1st July-31st Dec 2013

8.89%

ICNARC 2012 mortality

11.9%

Table 3(abstract A534) % unplanned admissions
compared to 2008 & ICNARC
% of total unplanned admissions that were surgical (In study
period)

45%

% of total unplanned admissions that were surgical (2008 data)

26%

National figures - ICNARC 2012

17.8%

A database was developed on excel using coded data & contained the
breakdown of each admission, expected outcome predicted by APACHE II
score, outcomes including mortality on ITU/HDU, mortality after discharge
to ward & the length of stay by outcome for each of the admissions. The
ICNARC 2012 data on similar sized units was analysed & the 2008 study
from the same trust reviewed. We compared to ICNARC data & the local
results from 2008 to assess how the unit is performing regarding patient
outcomes & to see what, if any, changes had occurred since 2008.
Results:
Conclusions: Despite an increased demand, the overall outcomes
compare favourably with national standards, & previous figures from 2008.
Currently patient outcome is not jeopardised by the increased demand on
the service. However, if the trend of increasing critical care admissions
(planned or unplanned) is to continue at this rate the evidence suggests
that good outcomes are unlikely to remain [2].The study also reveals the
largest contributing speciality to unplanned admissions was general
surgery & we noted a curious trending of admissions in October/
November, which warrants further analysis.
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Introduction: Recently, a number of studies reported that variability in
blood glucose levels might influence mortality in critically ill patients [1].
Moreover, heart rate and blood pressure variability have been the recent
focus of research in the field of internal medicine [2].
Objectives: We hypothesized that heart rate and blood pressure
variability might affect mortality in patients in an intensive care unit (ICU)
and investigated it retrospectively.
Methods: Our study was approved by the ethics committee of our
hospital. We included consecutive patients who were admitted to the ICU

between January 2012 and December 2014 in this study. Of these
patients, those aged < 20 years and those for whom data on heart rate,
blood pressure, APACHE II (Acute Physiology and Chronic Health
Evaluation II), and SOFA (Sequential Organ Failure Assessment) scores
were unavailable were excluded. Electrocardiograms and non-invasive
blood pressure monitoring using a bedside monitor (BSM-9100, Nihon
Koden; Tokyo, Japan) were conducted. We defined heart rate and blood
pressure variability as the standard deviation (SD) of the 2 variables
measured during the first 24 hours after ICU admission. Patients were
divided into 2 groups based on their outcome at hospital discharge: the
survivor (S) and non-survivor (NS) groups. Patient outcomes were
assessed by non-paired t-tests, Chi-squared tests, and a multivariate
logistic regression analysis. P values < 0.05 were considered statistically
significant.
Results: A total of 1,874 patients were admitted to the ICU between
January 2012 and December 2014. Of these, 1,309 patients were
excluded, resulting in a final sample of 565 patients for analysis (521
patients in the S and 44 in the NS group). The median age of the
patients was 71 years, and 37% were women. The total mortality rate was
7.8%, and the median hospital stay was 15 days. The APACHE II and
SOFA scores were significantly higher in the NS than in the S group (17 ±
7 vs. 32 ± 11, p < 0.0001 and 4 ± 3 vs. 8 ± 4, p < 0.0001, respectively).
A higher proportion of patients in the NS than the S group used
catecholamines (50% vs. 68%, respectively; p = 0.02). Although blood
pressure variability was not significantly different between the 2 groups
(11 ± 5 mmHg vs. 13 ± 7 mmHg in the S and NS groups, respectively;
p = 0.12), heart rate variability was significantly higher in the NS than in
the S group (9 ± 6 vs. 18 ± 16, p < 0.0001). Both, heart rate variability
and APACHEII scores were associated with mortality (odds ratio = 1.06,
95% confidence interval = 1.01-1.11, p = 0.02).
Conclusions: Our retrospective study suggests that heart rate variability
might be associated with increased in-hospital mortality in critically ill
Japanese patients.
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Introduction: While plasma donation is still necessary as a unique source
of human proteins and to treat coagulation disorders, FFP administration
seems to have high rate of inappropriate indication. After all, FFP
transfusion is not risk free, and is associated with lung injury, infectious
disease and circulatory overload in recipients. On the other hand, team of
patients who recorded lower standardized mortality ratio assuming better
ICU hospitalization efficiency, may record different demand for FFP
transfusion than others.
Objectives: The aim of our retrospective observation study was to test the
hypothesis that a correlation exists between FFP transfusion and
standardized mortality ratio (SMR) in our both medical and surgical ICU
served in community hospital.
Methods: From January 2006 to June 2014 admitted to our ICU
620 patients, mean age 64.8 years, mean length of ICU stay (LOS)
14.2 days, mean mechanical ventilation duration per ventilated patient
(V. Days) 12.23 days, mean APACHE II score on admission 21.2, predicted
mortality 38.9%, actual mortality 31.45%, Standardized Mortality Ratio
(SMR) 0.80. From our database we looked for SMR and the following values
and indexes according FFP transfusion per year from 2006 to 2014 (mean
values). Total, per patient, per hospitalization days (HD), per patient under
mechanical ventilation (pts V) and per ventilation days (VD) Using linear
correlation method, we looked for linear slope, correlation coefficient (r),
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Table 1(abstract A536) Correlation between SMR and FFP
FFP

Slope

r

r2

S. Error

Lower C.I.

Upper C.I.

p value

Total

56.763

0.3501

0.1226

57.400

-78.98

192.51

0.3557

Per patient

-0.684

-0.249

0.0621

1.004

-3.060

1.691

0.3176

Per Hosp. Day

-0.018

-0.087

0.0076

0.079

-0.206

0.169

0.8230

Per pt Ventilated

0.5751

-0.199

0.0395

1.701

-3.107

1.957

0.6078

Per Vent Day

-0.058

-0.205

0.0423

0.1049

-0.306

0.1596

0.5952

and coefficient of determination (r 2 ), and by linear regression method
using ANOVA test we looked for p value, according SMR and FFP
transfusion.
Results:
Conclusions: According to our data, there was no statistically significant
correlation detected between SMR and FFP transfusion indexes. Our data
suggest that FFP transfused do not correlate statistically significant with
SMR in ICU patients, whatever the ICU hospitalization efficiency achieved.
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Introduction: Acute Mesenteric Ischemia is associated with substantial inhospital mortality. It is not known if Acute Mesenteric Ischemia is risk
factor for outcomes in ICU survivors.
Objectives: We hypothesized that ICU patients with Acute Mesenteric
Ischemia who survive hospitalization would be at high risk for adverse
events following discharge.
Methods: We performed a two center observational study of patients
treated in medical and surgical intensive care units in Boston,
Massachusetts. We studied 82,583 patients, aged ≥ 18 years, who received
critical care between 1997 and 2012 and survived to hospital discharge. The
exposure of interest was Acute Mesenteric Ischemia (AMI) defined as an ICD9 code of vascular insufficiency of intestine (ICD-9 557) during the
hospitalization. The primary outcome was 30-day post-discharge mortality
determined by the US Social Security Death Master File. Secondary outcome
was unplanned 30 day hospital readmission. Adjusted odds ratios were
estimated by multivariable logistic regression models with inclusion of terms
for gender and the Acute Organ Failure score (1), a validated ICU riskprediction score inclusive of terms for age, race, comorbidity, patient type
(surgical vs medical), sepsis and acute organ failure. Mortality was also
analyzed with a risk-adjusted Cox proportional hazards regression model.
Results: In the cohort of ICU survivors (N = 82,583) 58% were men, 80%
were white, 51% were surgical patients, 10% had sepsis, 2% had bowel
surgery and the mean age was 61 years. 30-day post-discharge mortality
was 3.8% and 30-day hospital readmission was 14.1%. In ICU survivors with
AMI (N = 644), 47.4% had bowel surgery, the 30-day post-discharge
mortality rate was 7.3%, and the 30-day readmission rate was 21.3%. AMI
was a robust predictor of post-discharge mortality. The adjusted odds of
30-day post-discharge mortality in patients with AMI was 1.62 (95%CI 1.192.20), relative to patients without AMI. Further, the adjusted odds of 30-day
readmission in patients with AMI was 1.56 (95%CI 1.29-1.89), relative to
patients without AMI. Patients with AMI experienced a significantly higher
risk of death following discharge during 269 person-years of follow-up than
patients without AMI [HR 1.16 (95% CI, 1.01-1.33)]. Finally, in a propensity
score matched analysis of 642 patients with AMI and 642 patients without
AMI, the odds of 30-day post-discharge mortality in patients with AMI was
1.67 (95%CI 1.04-2.69), relative to patients without AMI.
Conclusions: Acute Mesenteric Ischemia patients are among a high-risk
group of critically ill survivors. Acute Mesenteric Ischemia is a robust
predictor of post hospital discharge mortality and hospital readmission in
survivors of critical care.
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Introduction: Predicting those who are likely to survive with good
neurological outcome following out of hospital cardiac arrest (OHCA) is
important for patients, their carers and society - however prognostication
following OHCA is difficult. The European Resuscitation Council and the
European Society of Intensive Care Medicine (ESICM) have published an
advisory statement regarding prognostication in comatose survivors of
cardiac arrest [1]. The guidelines recommend a multimodal approach,
which includes somatosensory evoked potentials (SSEPs), diffusion
weighted magnetic resonance imaging (MRI) sequences and a period of
prolonged clinical observation in cases where prognosis is uncertain,
however, some recommended investigations, for example SSEPs and MRI
are inconsistently available, even in large university teaching hospitals.
Objectives: Our objective was to investigate timing of prognostic
decisions on neurological recovery after cardiac arrest and which
investigations are used to aid decision-making for all patients admitted to
our intensive care unit (ICU) following OHCA over a 19 month period.
Methods: We conducted a retrospective observational study of
neuroprognostication practice following OHCA in a large tertiary referral ICU.
In addition to a survey of current practice, we assessed mortality in this
group and neurological outcomes of survivors.
Results: 118 patients were identified for inclusion in analysis and of those
notes were available for 107 (90.7%). 49.5% of patients survived to
hospital discharge. The process of neuroprognostication was documented
for 43 patients (79.6% of patients dying in-hospital). Investigations used
to aid prognostication included: CT scanning (22 (51.2%)), EEG (3 (7.0%)).
Clinical finings included: brainstem death testing (2 (4.7%)), absent
pupillary reflexes (22 (51.2%)), status epilepticus (16 (37.2%)). No patient
underwent magnetic resonance imaging (MRI), somatosensory evoked
potentials (SSEP) or measurement of biomarkers of neurological injury.
Conclusions: In our centre, a high proportion of survivors of OHCA
survived to hospital discharge with favourable neurology, although the
use of investigations to aid neuroprognistication is inconsistent and some
recommended modalities are unavailable, even in a tertiary centre.
Further large-scale audits are warranted to elucidate current
neuroprognostication practice and availability of evidence based
investigations.
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Objectives: To describe the characteristics of cardiac arrests (CA) occurred
in unmonitored areas.
Methods: It was performed a prospective cohort study, according to
Utstein style, of every inhospital CA occurred in the universitary “Virgen de
las Nieves” hospital during a period of 3 years (July 2009 to June 2012).
CA in operating room, recovery and when extra-hospital resuscitation was
initiated were excluded. All patients in whom resuscitation was not
performed or in which it was suspended, because of the existence of an
advance care plan, the existence of do not resuscitate orders or those in
which resuscitation was deemed futile, were also excluded. It was also
recorded the use of defibrillators (manual or automatic external
defibrillator) before the arrival of the cardiopulmonary resuscitation team,
regardless of whether shock was administered or not. We have analyzed
and compared the arrests in monitored areas versus the rest. Results were
expressed as percentages, means and medians ± standard deviation.
Statistical analysis was performed using the chi2 test when the dependent
variable (survival and shockable rhythm) was qualitative and the t-Student
test when it was quantitative (interval CA-start of cardiopulmonary
resuscitation).
Results: During this period there were 297 patients suffering at least one
CA episode. In hospital wards, 96 patients were resuscitated. The most
common gender was male (61.5%) with a median age of 72 years (68.4 ±
12.8 years). About the location in unmonitored wards were CA occurred,
the most frequent was the Internal Medicine ward, followed by the
cardiology ward (16 and 12 patients). The most common etiology was
respiratory (38.5%). Most of the initial rhythms were asystole (36.5%) and
only 8.3% of them were shockable rhythms. Defibrillators (AED or manual)
were placed only in 6 patients before the arrival of the CPR team. The
median CA-arrival of the CPR team interval was 4 minutes (4.7 ±
3.8 minutes). Survival to hospital discharge was 15.6%. At discharge,
11 patients had good functional status, 2 had moderate disability and
2 severe disability.
Comparing hospital wards with the rest of the hospital, no statistically
significant differences in overall survival or delay in defibrillation were
found, but we found differences in the presence of less common initial
shockable rhythms (chi2 = 9.7 p = 0.002) and greater interval CA-start of
resuscitation maneuvers (t=-6.5; p < 0.001).
Conclusions: Cardiac arrests occurred in hospital wards show shockable
initial rhythms less frequently and later onset of cardiopulmonary
resuscitation maneuvers than the rest of the hospital but similar hospital
survival.
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Introduction: Levosimendan is a calcium sensitiser that enhances
myocardial contractility without increasing myocardial oxygen
consumption or adversely affecting diastolic function. Whilst theoretically
attractive, lack of outcome data in critically ill patients means that it is not
yet established in intensive care practice. We have been using
levosimendan on our Intensive Care Unit (ICU) for more than 6 years and
the data presented here represents one of the largest case series on the
use of levosimendan in this setting.
Objectives: To retrospectively analyse the cases of patients on a general
ICU who were treated with levosimendan.
Methods: Our electronic patient record was used to identify patients who
had been treated with levosimendan between 2009 and 2014. Patients’
notes were analysed for demographic and clinical data. Subgroups for
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each answer were predefined and the best fit answer was decided by the
investigator. A second search (2011-2013) was used to identify 2 matched
control populations: acute myocardial infarction (AMI) and pneumonia.
A chi-squared test was used to see if there was a difference in ICU outcomes
between the matched controls and those treated with levosimendan.
Results: Over the 5 year period levosimendan was used in 90 patient
cases. Exactly half the patients died in the ICU (Table 1).
72% of patients had cardiac monitoring to aid diagnosis and response to
treatment; 28% were treated on clinical grounds alone.
81% of patients were mechanically ventilated and 77% were already on
vasoactive infusions.
3 patients were documented to have aortic stenosis, a contraindication to
levosimendan.
33% of patients had a >20% fall in systolic blood pressure associated with
the use of levosimendan. 6% had a new arrhythmia.
For patients with cardiac failure associated with AMI there was a statistically
significant difference between the ICU mortality of those treated with or
without levosimendan, favouring levosimendan. There were insufficient data
to draw conclusions about those with pneumonia (Table 3).
Conclusions: In this case series, the most common indication for
levosimendan use was heart failure secondary to AMI. We observed an ICU
survival benefit in using levosimendan in this group of patients. This
finding is supported by the RUSSLAN study that showed a short-term
survival benefit to using levosimendan in this patient group [1]. Whilst
there is, to date, no evidence for a long-term mortality benefit in patients
with AMI induced cardiac failure, there is supporting evidence for patients
with acute decompensation of their chronic cardiac insufficiency [2].
References
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Safety and efficacy of a novel calcium sensitizer, levosimendan, in
patients with left ventricular failure due to an acute myocardial

Table 1(abstract A540)
ICU survivors (Mean
(range))

ICU non-survivors (Mean
(range))

No. patients

45

45

Age

61 (28-83)

71 (17-89)

APACHE-2
score

21 (8-36)

20 (0-37)

Table 2(abstract A540) Indications for the use of
levosimendan
No. cases
Indication

ICU
survivors

ICU nonsurvivors

Ischaemic heart failure

26

25

Sepsis induced cardiomyopathy

10

14

Acutely decompensated chronic heart
failure

6

5

Right heart failure

1

3

Table 3(abstract A540)
Control

Levosimendan

APACHE-2 score

23.7

23.9

ICU mortality

41/168 = 24%

5/9 = 56%

APACHE-2 score

16.7

19.8

ICU mortality

47/78 = 60%

25/51 = 49%

p-value

Pneumonia
N/A

AMI
p = 0.0247
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A541
Reliable evaluation of left ventricular function during veno-arterial
extracorporeal membrane oxygenetion
P Morimont1*, P Massion1, G Hans2, J Guiot1, T Desaive3, A Pironet3,
B Lambermont1
1
University Hospital of Liège, Intensive Care Unit, Liège, Belgium; 2University
Hospital of Liège, Department of Anesthesiology, Liège, Belgium; 3University
of Liège, Faculty of Sciences, Liège, Belgium
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A541
Introduction: Precise assessment of left ventricular (LV) contractility
during veno-arterial extracorporeal membrane oxygenation (VA-ECMO) is
crucial. However, changes in loading conditions may mask changes in LV
function when assessed with load-dependent indices like LV ejection
fraction (LVEF). Indeed, these indices do not reflect intrinsic LV contractility
but are the result of interaction between preload, contractile function and
afterload [1].
Objectives: The aim of this study was to show that precise assessment of
LV function with a load-independent index is feasible during VA-ECMO.
Methods: We used end-systolic elastance (Emax), which is the loadindependent reference parameter corresponding to the maximum
elastance of the left ventricle, to determine LV intrinsic contractility [2]. We
combined invasive arterial pressure and LV volume derived from
echocardiography, at several pre- and after- load levels resulting from
changes in VA-ECMO flow, to determine Emax. This analysis was
performed on a 54-year-old man supported with femoro-femoral VA-ECMO
for cardiogenic shock. Afterload was calculated by arterial elastance (Ea) as
the ratio of end-systolic pressure to stroke volume (SV). We compared LVEF
and Emax from day 1 to day 3.
Results: Emax increased from 0.51 to 1.09 mmHg/mL, LVEF decreased
from 17 to 14%, SV decreased from 27 to 20 mL and Ea increased from
2.63 to 4.45 mmHg/mL.
Conclusions: While LVEF and SV decreased because of increased afterload,
LV function assessed with Emax revealed an improvement in LV
contractility. Emax is more reliable than LVEF to assess LV function when
the loading conditions are changing. This load-independent parameter
may be determined simply by using changes in VA-ECMO flow.
Grant Acknowledgment: Leon Fredericq Foundation of the University of
Liège, Belgium.
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Transaortic valve replacement, complications and validation of a
protocol in ICU
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E Portugal, M Valle, M Gero
Burgos University Hospital, Intensive Care, Burgos, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A542
Introduction: Aortic stenosis(AS) is the most prevalent valvular disease
(incidence 2% over 65years). Valvular area decreases 0.3m/s/y,
transvalvular gradient (7mmHg/y) and blood speed(0.3m/s/y) increases
with age. AS treatment can be medical or surgical:heart valve replacement
surgery or percutaneous placement of an aortic endoprothesis(TAVR) in
patients with high perioperative risk.TAVR is beneficial and improves their
expectative and quality of life (QOL) compared with medical treatment.
Objectives: To describe the incidence of complications of TAVR and to
determine the validity of our protocol.
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Methods: Descriptive observational study during 2012-2014 of TAVR
complications with Corevalve device at Burgos University Hospital.
We analyzed epidemiological characteristics, comorbidities, and
complications.We applied the actual protocol in all patients, which consist
in femoral artery access, provisional pacemaker(PM), antibiotic and high
digestive bleeding prophylaxis.During TAVR patients are superficially
sedated and ventilated with self-expanded balloon. Afterwards patients are
admitted to ICU continuing hemodynamic monitoring, neurologic
vigilance, and vascular access care hourly. Systematically and detailed
echocardiography is made.Double antiaggregation and haemoglobin are
optimized. Seriated blood tests are taken. If there is no atrioventricular
block(AVB) after 24 hours the PM is removed.
Results: We analyze 22 patients with severe AS undergoing TAVR, with
good QOL and comorbidities similar to those described in table 1. Mean age
84.2years(SD 5.063), 68.2% women. Median APACHE II score 13 and mean
Euroscore 17.
Complications in ICU (Table 2): blood transfusion 63.7%, acute kidney injury
(AKI) 31.8%, AVB 27.3%(definitive PM); stroke(9.1%), and absence of
infection. Three patients had a cardiac arrest during the procedure (TAVR
was not implanted) and only one of them survived.TAVR migration occurred
once and required recolocation.
Conclusions: TAVR using our protocol is a safe technique but not free of
complications in patients with high surgical risk. Most of these complications
were transfusion requirements, conduction system abnormalities, and AKI
resolved at discharge. No nosocomial infections or need of prolonged
mechanical ventilation was observed. These results are comparable to the
experience in other centers, so we validate our protocol.
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Table 1(abstract A542) Patient’s Comorbidities
Arterial Hypertension(AHT)

77%

Cardiac Insufficiency

54.5%

Atrial Fibrillation

45.5%

Coronary disease

45.5%

Acute Kidney Injury(AKI)

34.4%

Diabetes Mellitus

22.7%

Pulmonar Hypertension

22.7%

Obesity

9.1%

Artheriosclerosis

9.1%

Ictus

9.1%

Table 2(abstract A542) Complications after TAVR
implantation
Residual Aortic Regurgitation

18.2%

Cardiac Arrest

18.2%

Valvular migration and prosthesis recolocation

4.2%

Malignant arrhythmias

4.2%

Pneumothorax

4.2%

Mechanical Ventilation

9.1%

ICU Stay

2.7 (SD 0.3)

Hospital Stay

11.23 (SD 1.36)

30 days Mortality

13.6%

1 year Mortality

13.6%
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Point of care ultrasound - the noninvasive evaluation of hemodynamic
status
T Zawada*, A Wieczorek, P Garba
4 WSK z Poliklinika we Wroclawiu, Wrocław, Poland
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A543
Introduction: Echocardiography(ECHO) is a useful diagnostic and
monitoring tool. It allows to perform repetitive hemodynamic and
functional assessment over a period of minutes, hours or days in the same
patients to guide applied therapy. ECHO has been performed by our
medical staff for 3 years and since then we have been observing reduced
number of using invasive monitoring in our ICU.
Objectives: The aim of the study was to analyze impact on diagnosis,
decision making and management based on data received from invasive
monitoring vs. echocardiography.
Methods: Data from 2 years before and 2 years after implementing a
routine echocardiography to provide hemodynamic assessments have
been compared and statistical analysis has been made.
Results:
Conclusions: Echocardiography could be a useful method to asses
patients hemodynamic status and to plan fluid or inotropic therapy. In
our investigation ECHO allowed to reduce usage of fluids and.
did not influence on mean time of mechanical ventilation and mortality.
Grant Acknowledgment: ICU Staff.
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Table 1(abstract A543) Results
2011-2012

2013-2014

p

Number of hospitalized patients

666

648

NS

SAPS2

52.6

53

NS

Mean age of hospitalized patients

61

62

NS

Mean time of ICU hospitalization
(days)

7.1

8.0

NS

Infections rate/1000

34.3

55.6

NS

Mean time of mechanical
ventilation

6.2

8.3

NS

COST OF COLLOIDS per year (euro)

6110

2755

p < 0.05

COST OF CRISTALLOIDS per year
(euro)

2985

4118.5

p < 0.05

Mortality

36.5%

36%

NS
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A544
Differences between acute coronary syndrome with st elevation
according to be ischemic or non-ischemic cause in a cardiological ICU
FM Acosta*, O Moreno, AM Pérez, M Muñoz, M Colmenero, L Peñas
Hospital San Cecilio, Granada, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A544
Introduction: Is established the benefits of early reperfusion in ST elevation
myocardial infarctions and there is a program of primary percutaneous
coronary intervention (PCI) to goal the soon opening of the coronary artery
affected. Its common the presence of ST elevation caused by conditions
other than acute ischemia (no ischemic ST elevation, NISTE) which may be
confused as STEMI.
Objectives: To know epidemiology aspects and differences between patients
with Acute Coronary Syndrome (ACS) with ST elevation according to cause
ischemic or not, in patients attended in a Cardiological ICU during a year.
Methods: Consecutive registry of patients seen in a year (15/02/14 to
15/02/15) in a cardiological ICU, whom were approached as ACS with ST
elevation, based on Spanish ARIAM (Acute Myocardial Infract Delay
Analysis) database.
Results: There were included 146 patients with the suspect of ASC with ST
elevation, 111 men (76%) and 35 women (24%) with a medium age of
62.5 y.o.; they were discharged with final diagnostic as STEMI 121 patients
(82.9%) and NISTE 25 patients (17.1%) between figure coronary spam
7 cases (28%), myopericarditis 2 (8%), transitory ST elevation 5 (20%), LBBB,
LVH, High blood pressure event associated, early repolarization each one
with 2 cases (8%) and other cases 3 (12%). Respect of type of catheterism
these were primary PCI 110 cases (75.3%), rescue catheterism 2 (1.4%),
early catheterism 20 (13.7%), finding a total of 17 cases with normal
coronary or without significant injury; in the group of NISTE were
performed 18 catheterism (10 primary and 8 early) finding normal cases in
16. Respect the age it was similar in both groups with medium age of
62.98 (STEMI) and 60.5 y.o. (NISTE). The proportion of men/women was
higher in STEMI group (78/21 against 64/36 in NISTE group). The stay in
ICU was minor in NISTE group (1.72 against 2.35) but something higher in
cardiological hospitalization service(4.08 against 3.57), with similar
hospitalstays in both groups. The mortality was 5.5% (8 cases, all in the
STEMI group) with a medium age of 81 y.o.
Conclusions: Is common the presence of other diagnostic as NISTE in
approach and treatment of STEMI. The age was similar in both groups,
being men proportion higher in STEMI group. The hospitalary stay was
similar in both groups, but higher in cardiology hospitalization service of
NISTE group.

A545
Evaluation of complications of administration for tolvaptan after fluid
resuscitation in critical care
H Arimoto*, H Rinka, T Miyaichi, A Fuke, J Ishikawa, T Morooka, K Shigemitsu,
T Morimoto
Osaka City General Hospital, Emergency and Critical Care Medical Center,
Osaka, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A545
Background: Hypovolemic status (e.g. sepsis, trauma) is common situation
in emergency department. The patients should be given a lot of fluid to
prevent circulatory collapse with following early goal directed therapy or
massive transfusion protocol in ED. ICU physician usually give some
diuretics, as the patients are in hypervolemic status. Tolvaptan is an oral,
non-peptide, selective antagonist of vasopressin V2-receptor whose action
on the distal nephron causes loss of electrolyte-free water. We evaluate the
side effects of tolvaptan for overhydrate status after fluid resuscitation in the
critical care field.
Methods: The indications of administration for tolvaptan are overhydration and normal range of serum sodium and renal functions. 7.5mg
or 15mg tolvaptan tablets were given once a day for a couple of day in
refilling phase after fluid resuscitation. Electrolyte and blood gases were
followed al least three times a day in all patients. The enrolled patients
were divided into the normal-dose group and low-dose group. Any
complications, especially serum sodium level, renal function and
neurological outcome were compared.
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Results: A total of 62 patients were enrolled in this study. There was no
significant difference in the both groups (the low-dose group; n = 29,
average 8.6mg/day, the normal-dose group; n = 33, average 12.9mg/day).
Though hypersodium was tend to occur in normal-dose group, any mortal
complications were not seen in the both groups.
Conclusions: Administration for tolvaptan is alternative method to improve
over-hydration without serious adverse events. But strict collections of blood
sample are recommended to prevent any complications such as central
pontine myelinolysis.

A546
Critical illness-related corticosteroid insufficiency in patients with low
cardiac output syndrome after cardiac surgery
JY Lim*, SH Jung, JB Kim, SJ Choo, CH Chung, JW Lee
Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Republic ofKorea
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A546
Introduction: Low cardiac output syndrome (LCOS) which features classic
symptoms of hypotension, tachycardia, oliguria and poor peripheral
perfusion after cardiac surgery is not rare in the immediate postoperative
period, and usually requires high dose of inotropes and volume
replacement. In this setting of critical illness and stress, Critical IllnessRelated Corticosteroid Insufficiency (CIRCI) may occur and aggravate
hemodynamic instability. However, lack of evidence or guideline exists
regarding diagnostic criteria of CIRCI in LCOS or use of steroids.
Objectives: We aimed to investigate clinical features of CIRCI in patients
with LCOS after cardiac surgery and assessed the efficacy of steroid use in
this subset of patients.
Methods: We retrospectively reviewed the patients who were suspected
as combined CIRCI in the setting of LCOS after cardiac surgery between
February 2010 and September 2014. Diagnosis of CIRCI was made by a
delta total serum cortisol of < 9μg/dL after ACTH 250 μg administration or
a random total cortisol of < 10 μg/dL. Patients who were exposed to
steroids before surgery for any medical causes were excluded.
Results: 28 patients underwent adrenocorticotropic hormone (ACTH)
stimulation test in suspicion of CIRCI. Among them, 20 patients met the
diagnostic criteria. Mean age was 63.8 ± 12.4 years. Majority of patients
(80%) underwent valvular surgeries or pericardiectomy. Patients who were
diagnosed with CIRCI (+) showed higher Sequential Organ Failure
Assessment (SOFA) score at the time of diagnosis compared to CIRCI (-)
patients (16.1 ± 2.3 versus 11.4 ± 3.5, p = 0.001) and higher total bilirubin
level (11.7 ± 9.2 μmol/L versus 4.9 ± 4.3 μmol/L, p = 0.015). Glasgow Coma
Scale (GCS) score was lower in CIRCI (+) group (7.9 ± 3.9 versus 11.2 ± 3.2,
p = 0.048). 3 patients (10.7%) died only in CIRCI (+) group without
statistical significance. Among CIRCI (+) patients, only 6 patients (30%)
received glucocorticoid therapy at surgeon’s discretion. Initial dose of
steroid therapy varied from 50 to 240 mg per day. Main reason not to use
steroid to the other patients was the concern of infection. Mean blood
pressure was elevated by the average of 22.2 ± 8.7mmHg after steroid
therapy and duration of inotropic support was significantly shorter in
steroid therapy group compared to non-steroid therapy group (4.1 ± 2.3
versus 30 ± 22.8 days, p = 0.001). Infection developed in 3 patients (15%)
only in non-steroid therapy group without significant difference.
Conclusions: Critical Illness-Related Corticosteroid Insufficiency should be
suspected in patients with Low cardiac output syndrome after cardiac
surgery especially when patients shows signs of persistent multi-organ
failure such as high SOFA score or total bilirubin level. Glucocorticoid
replacement therapy may be considered in patients with Critical IllnessRelated Corticosteroid Insufficiency after cardiac surgery to reduce the
use of inotropes without increasing additional infection risk.

A547
Comparison of efficiency between i-gel blind intubation and i-gelassisted bronchoscopic intubation during cardiopulmonary
resuscitation: randomized simulation study
W Kim*, HY Choi, YS Jang, GH Kang
Hallym University Kangnam Sacred Heart Hospital, Emergency Medicine,
Seoul, Republic ofKorea
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A547
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Introduction: i-gel has been used as a conduit for blind and
bronchoscopic operative intubation. However, it is not easy that
conventional polyvinyl chloride (PVC) tracheal tube pass through i-gel in
emergent intubation during cardiopulmonary resuscitation. We considered
wire-reinforced silicone tube could pass through i-gel more easily than
conventional PVC tube.
Objectives: This study aimed to compare intubation performances among
i-gel blind intubation (IGI), i-gel bronchoscopic intubation (IBRI) and
intubation using Macintosh laryngoscope (MCL) applying two kinds of
endotracheal tube during chest compressions. We hypothesized that IGI
using wire-reinforced silicone tube could achieve tracheal intubation most
rapidly and successfully.
Methods: In 23 emergency physicians, a prospective randomized
crossover study was conducted to examine the three intubation
techniques using two kinds of endotracheal tube. Primary outcomes were
the intubation time. Secondary outcomes were the cumulative success rate
for intubation.
Results: The mean intubation time using IGI was shorter (p < 0.017)
than that of IBRI and MCL in both endotracheal tubes (17.6 vs. 29.3 vs.
20.2 in conventional PVC tube; 14.6 vs. 27.4 vs. 19.9 in wire-reinforced
silicone tube; sec). There were no significant (p > 0.05) differences
between conventional PVC and wire-reinforced silicone tube for each
intubation technique. The cumulative success rate using IGI was also
shorter (p < 0.017) than that of IBRI and MCL in both endotracheal
tubes.
Conclusions: IGI could be an effective intubation technique in emergent
intubation during cardiopulmonary resuscitation.
References
1. de Lloyd LJ, Subash F, Wilkes AR, Hodzovic I: A comparison of fibreopticguided tracheal intubation through the Ambu ® Aura-i ™, the intubating
laryngeal mask airway and the i-gel ™: a manikin study. Anaesthesia 2015,
70(5):591-597.
2. Gatward JJ, Thomas MJ, Nolan JP, Cook TM: Effect of chest compressions
on the time taken to insert airway devices in a manikin. Br J Anaesth
2008, 100(3):351-356.
3. Gatward JJ, Cook TM, Seller C, Handel J, Simpson T, Vanek V, Kelly F:
Evaluation of the size 4 i-gel airway in one hundred non-paralysed
patients. Anaesthesia 2008, 63(10):1124-1130.
4. Jackson KM, Cook TM: Evaluation of four airway training manikins as
patient simulators for the insertion of eight types of supraglottic airway
devices. Anaesthesia 2007, 62(4):388-393.

ADVANCES IN N&AHP PRACTICE I
A548
Performance of a linear peristaltic infusion pump during red blood cells
administration and the influence of infusion rates
DM Kusahara, M Pedreira*, AM Avelar, MA Peterlini
Federal University of São Paulo, Pediatric Nursing, São Paulo, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A548
Introduction: Even with the technological development of infusion
pumps, pediatric intensive care nurses are resistant to administer red
blood cells (RBC) by linear peristaltic infusion pumps due to the supposed
risk of cells damage, despite the need of accuracy in low flow rates. Patient
safety can be compromised both by RBC quality decrease due to the
pumping mechanism, as well as, by possible flow rate problems during the
administration.
Objectives: To describe the level of hemolysis biomarkers and the
hemolysis ratio of RBC administered by one linear peristaltic infusion
pump. To verify the influence of three infusions rates programmed in a
linear peristaltic infusion pump on the level of plasma hemoglobin and the
hemolysis ratio.
Methods: An experimental study was accomplished with 3 RBC bags
(CPDA-1 preservative) from different donors with storage time ranging from
12 to 31 days. The linear peristaltic infusion pump was studied in triplicate.
The equipment has a vertical peristaltic mechanism that compresses the
administration tube halfway to closure and use a specific infusion set. The
infusion pumps were set at 10 ml/h, 100 ml/h and 300 ml/h. The hemolysis
ratio (%), plasma hemoglobin (mg/dl), potassium (mmol/L), lactate
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dehydrogenase (U/L), and haptoglobin (g/L) were analyzed. Samples for
analysis were collected directly from the RBC (C1) bags external ports, after
free flow of the blood component on the infusion disposable set (C2) and
after submitted to the studied rate (E), exception made to haptoglobin that
was analyzed in C1 and E. Data obtained were analyzed according to
mean ± standard deviation, ANOVA and t student tests (p≤0.05).
Results: A total of 54 analyses were performed. The comparisons
between C1, C2 and E biomarkers values and hemolysis ratio
demonstrated no significant variation: plasma hemoglobin of 0.92 ± 0.22,
0.90 ± 0.21 and 0.94 ± 0.20 (p = 0.966); potassium 30.0 ± 2.6, 30.5 ± 2.6,
30.8 ± 3.8 (p = 0.459); lactate dehydrogenase 705.2 ± 207.4, 739.9 ±
239.6 and 778.3 ± 318.7 (p = 0.475); hemolysis ratio 0.136 ± 0.038,
0.127 ± 0.035, 0.136 ± 0.049 (p = 0.615). The haptoglobin level was
statistically similar between C1 and E (70.2 ± 38.1; 70.2 ± 38.0; p = 0.993).
Comparisons of the studied infusion rates evidence significant variations
(p≤0.001) in plasma hemoglobin levels among 10ml/h (0.106 ± 0.013)
and 300 ml/h (0.072 ± 0.018), and comparing 100 ml/h (0.098 ± 0.010)
and 300 ml/h (p = 0.002), without variations (p = 0.164) between 10ml/h
and 100 ml/h. The infusion rate did not influenced significantly the
hemolysis ratio (p > 0.05), that was 0.145 ± 0.030 at 10 ml/h, 0.131 ±
0.032 at 100 ml/h, and 0.122 ± 0.053 at 300 ml/h.
Conclusions: The overall analyzes of the studied biomarkers and
hemolysis ratio of RBC demonstrated no significant alterations related to
the peristaltic infusion pumps, and the infusion rate of 300 ml/h caused
less variation on plasma hemoglobin than 10 ml/h and 100 ml/h.
Grant Acknowledgment: FAPESP-Sao Paulo Research Foundation
n.12/25284-9.

A549
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Introduction: The benefit and necessity for prophylactic physiotherapy
post operatively remains unclear [1]. Combined with an increased demand
on resources, scores to identify those patients who would most benefit are
being increasingly used. The SPPOST is a tool to identify patients who are
at high risk of developing post-operative pulmonary complications (PPC’s).
A previous trial of its implementation demonstrated physiotherapy to be
safely withdrawn from 46% of post-operative patients with minimal risk [2].
Objectives: To assess the feasibility of the SPPOST as an effective tool in
prioritising patients for post-operative physiotherapy treatment within a
large UK based specialist surgery service.
Methods: All patients undergoing abdominal surgical procedures
between 29 th August and 5 th October 2013 were included in the
analysis. Patients were excluded if they had their operation at a
weekend. SPPOST scores were calculated on the first post-operative day,
with a score ≥10 identifying a patient as high risk and requiring
physiotherapy assessment and intervention. Physiotherapists were
blinded to the threshold score and treatment was delivered based on
individual clinical reasoning. Patients were assessed daily for the
development of a PPC using the Brooks-Brunn criteria. Data was
analysed using the Chi squared test.
Results: Ninety three patients were included in the analysis, with 54 (58%)
deemed high risk. More PPC’s were identified in the high risk patients,
although this was not significant (9, 17% vs 3, 8%; p = 0.20).A subsequent
analysis identified 16 low risk patients having received physiotherapy,
whilst 14 high risk patients were not assessed by a physiotherapist. It was
noted junior members of staff were more likely to screen out high risk
patients.
Conclusions: A threshold score of 10 appeared to be sensitive for
identifying patients at higher risk of developing PPC’s. Although not
statistically significant, it is acknowledged as a pilot project that the study
may not have been appropriately powered. A sub analysis of the data
suggested the SPPOST could provide a structured and robust approach to
identifying post-operative patients who would most benefit from
physiotherapy, particularly for junior members of staff. It is acknowledged
that a number of patients in the low risk category still received
physiotherapy, which may have reduced the incidence of PPC’s observed.
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Appropriately powered trials using the SPPOST as a screening tool for
physiotherapy input are therefore needed to confirm its effectiveness.
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Introduction: Alarm hazards continue to be the top patient safety concern
of 2015. Machine learning (ML) can be used to classify patterns in
monitoring data to differentiate real alerts from artifact.
Objectives: To determine the degree to which ML, specifically random
forest (RF), can classify vital sign (VS) alerts in continuous monitoring data
as they unfold online as either real alerts or artifact.
Methods: Noninvasive monitoring data from 8 weeks of admissions in a
24-bed step-down unit (heart rate [HR], respiratory rate (RR;
bioimpedance), oscillometric blood pressure (BP), peripheral oximetry
(SpO2)) were recorded at 1/20Hz. VS deviation beyond stability thresholds
(HR 40-140, RR 8-36, systolic BP 80-200, diastolic BP < 110, SpO2>85%)
and persisting for 80% of a 5 min moving window comprised alerts. Of
1,582 alerts, 631 were labeled by a 4-member expert committee as real
alerts, artifact, or unable to classify. Alerts were: RR 132 real, 25 artifact;
BP 45 real, 40 artifact; SpO2 181 real, 93 artifact (HR alerts too few to
analyze). Following feature extraction from expert-annotated alerts, we
constructed a series of 10 moving windows of 3 min width each, and
ending at 0, 20, 40, 60, 80, 100, 120, 140, 160, and 180s from the time
the VS first crossed alert threshold. The experiment is performed within a
leave-one-alert-out setup. In each iteration, one of the alerts is the test
alert, and the rest are used as the training alerts. We trained the model
using only the windows ending at 180s after the time VS crossed the
alert threshold from the training alerts (one for each VS), and then made
predictions from each of the sliding windows on the test alert. We then
computed area under the curve (AUC) scores by aggregating prediction
at each test window.
Results: The RF classifier was able to discriminate between real BP alerts
and artifact using information from the prior 3 min with an AUC of 0.8 in
the 0s window, which improved to 0.86 for the window ending at 180s
into the alert. SpO2 has an AUC of 0.88 for the 0s window, and improved
to 0.96 at 180s window. RR discrimination has an AUC of 0.73 at the 0s
window, and improved to 0.92 at the 180s window.
Conclusions: A RF model trained on a small set of expert-annotated data
was able to accurately classify RR, BP and SpO2 alerts in monitored data
as they are unfolding online as real or artifact to a helpful degree. BP and
SpO 2 did not improve much with more information gained after alert
onset, while information gained as the alert continued to unfold
improved RR discrimination. This approach holds promise to improve
monitor alerting technology and clinical care.
Grant Acknowledgment: NIH NINR R01NR013912; NSF 1320347; NHLBIK08-HL122478.
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Figure 1(abstract A550) Random forest Area Under the Curve scores
for accurate discrimination of real alerts vs. artifact in vital sign
abnormalities developing in online continuous monitoring data.

Introduction: Patients in the intensive care unit (ICU) are exposed to
prolonged immobility, which leads to loss of muscle mass. One resource
that has proved to be of great utility in hospitals is the cycle ergometer,
which is a stationary piece of equipment designed to enable cyclical
rotations of lower and/or upper extremities and can be used to perform
passive, active and resisted exercises.
Objective: To evaluate and compare the effects of early ambulation
using a bedside cycle ergometer with conventional physical therapy on
the thickness and architecture of the quadriceps muscle in critically ill
patients receiving invasive mechanical ventilation (IMV).
Methods: Single-blind randomized controlled trial was conducted at
Hospital de Clínicas de Porto Alegre (Brazil) ICU. Forty-two patients
receiving IMV for 24 to 48 hours who were hospitalized for no longer than
1 week and had no restriction of lower limb movements. Interventions:
After randomization, passive cycling exercise for the lower extremities was
performed once daily for 20 minutes, at 20 revolutions per minute, until
extubation or day 7 of the protocol plus conventional physical therapy in
the intervention group. Bronchial hygiene maneuvers and passive
exercises for the upper and lower extremities were performed twice daily
for 30 minutes in both groups.
Results: Thirty-two patients were included in the final analysis: 18 in the
intervention group (52.3 ± 22.7 years) and 14 in the conventional group (56.1
± 23.0 years). The interaction group*time showed no difference in the crosssectional thickness of the quadriceps muscle (p = 0.100) or in the vastus
lateralis fascicle length (p = 0.712), pennation angle (p = 0.603) and muscle
thickness (p = 0.552) as assessed by ultrasound before and after the protocol.
Conclusion: There was preservation of muscle thickness and architecture
in the acute phase of ICU stay. However, the addition of exercise using a
cycle ergometer to conventional physical therapy did not change the
outcomes analyzed.
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Introduction: Neuromuscular electrical stimulation (NMES) has been used
as an early therapeutic modality at intensive care units (ICUs) to treat
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patients on invasive mechanical ventilation (IMV) to compensate and/or
decrease loss of muscle mass.
Objective: To evaluate and compare the effects of NMES combined with
conventional physical therapy on muscle thickness of critically ill patients
on IMV.
Methods: Double blind randomized controlled trial conducted at the ICU
of the Hospital de Clínicas de Porto Alegre, Brazil. Twenty-five patients who
had been in hospital for at most 15 days and were receiving IMV for 24 to
48 hours were included in the study. Patients were randomized to the
intervention group (NMES + conventional physical therapy) or
conventional group (conventional therapy + placebo NMES). Interventions
were conducted daily for 30 minutes until the seventh day or upon
extubation.
Results: The primary outcome was thickness of the transverse rectus
abdominis and chest muscles of the dominant side assessed by ultrasound
before and after the intervention. Eleven patients were included in the
intervention group (56 ± 13 years) and fourteen in the conventional group
(61 ± 15 years). After NMES administration, rectus abdominis muscle
thickness (0.47 ± 0.08 before vs. 0.51 ± 0.08 after, p = 0.505) and chest
muscle thickness (0.44 ± 0.08 before vs. 0.49 ± 0.08 after, p = 0.083) were
preserved in the intervention group, whereas there was significant
reduction of thickness in the conventional group (rectus abdominis: 0.43 ±
0.05 before vs. 0.36 ± 0.04 after, p = 0.001; chest: 0.42 ± 0.05 before vs.
0.35 ± 0.04 after, p = 0.001), with a significant difference between the
groups. There was statistically significant difference between the groups in
terms of length of ICU stay, with shorter length of stay in the intervention
group (10 ± 4, p = 0.045). We found no significant difference related to the
other secondary outcomes between the groups.
Conclusion: There was no change in the rectus abdominis and chest
muscle thickness in the intervention group; however, we found a
significant decrease in the measures in the conventional group.
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Introduction: Early and structured rehabilitation programmes have been
shown to decrease both critical care and hospital length of stay (LOS) [1]
as well as improve functional ability at the point of critical care discharge
[2]. At present there is no general or universally accepted method for
measuring mobility within the critical care unit or to track rehabilitation
progress [3]. The Manchester Mobility Score was developed in 2005 as one
such tool to describe the levels of mobility seen within critical care. Since
development, the MMS has been used and adapted in several large critical
care units within the UK, but has not previously been investigated in terms
of validity and reliability.
Objectives: Our aim was to test the validity and reliability of the
Manchester Mobility Score (MMS) as a quick and simple tool for
monitoring rehabilitation within critical care.
Methods: This prospective observational study was performed within a
large 75 bed, UK based mixed dependency critical care unit. The study was
divided into 2 stages: stage one was the inter-rater reliability testing of the
MMS and stage 2 was to assess for correlation with another validated
measure of function within critical care and explore any relationship with
hospital length of stay post critical care discharge.
Results: Stage 1 - MMS were collected for 111 patients over a 2 day
period. All participating physiotherapists and nursing staff reported that
the MMS took less than 1 minute to complete and was easy to use. The
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inter-rater reliability was excellent with all 3 assessors assigning the same
MMS score for every patient (Kappa value = 1).
Stage 2 - A total of 53 patients were included in the second stage
analysis. The correlation between the MMS and the Barthel Index on
critical care discharge was found to be strong (p < 0.001), with the MMS
also showing negative association with hospital length of stay (p < 0.001).
Conclusions: In conclusion, the MMS is feasible, quick and reliable to
complete with strong inter-rater reliability and correlation with the
Barthel Index at critical discharge. It may also be useful in predicting post
critical car length of stay in critical care survivors.

Page 276 of 507

References
1. McWilliams D, Weblin J, Atkins G, Bion J, Williams J, Elliott C, et al: Enhancing
rehabilitation of mechanically ventilated patients in the intensive care
unit: A quality improvement project. J Crit Care 2015, 30(1):13-18.
2. Schweickert WD, Pohlman MC, Pohlman AS, Nigos C, Pawlik AJ, Esbrook CL, et al:
Early physical and occupational therapy in mechanically ventilated, critically ill
patients: a randomised controlled trial. Lancet 2009, 373(9678):1874-1882.
3. Elliott D, Denehy L, Berney S, Alison JA: Assessing physical function and
activity for survivors of a critical illness: a review of instruments. Aust Crit
Care 2011, 24(3):155-166.

A554
Impact of implementing the southampton physiotherapy postoperative screening tool (SPPOST)
J Weblin*, F Williams, DJ McWilliams
UHB NHS Foundation Trust, Therapy Services, Birmingham, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A554

Figure 1(abstract A553) Correlation between MMS and Barthel
scores

Figure 2(abstract A553) Correlation between MMS and Length of
stay

Introduction: The benefit and necessity for prophylactic physiotherapy
post operatively remains unclear [1]. Combined with an increased
demand on resources, scores to identify patients who would most benefit
are being increasingly used. A recent blinded observational evaluation of
the SPPOST within our surgical physiotherapy service suggested it to be a
potentially useful tool for identifying low risk patients who did not
require physiotherapy intervention.
Objectives: To formally introduce the SPPOST and analyse the impact of
withdrawing physiotherapy intervention for low risk surgical patients on a
liver surgical ward.
Methods: All patients undergoing liver surgical procedures between 12th
July and 13th August 2014 were included in the analysis. SPPOST scores
were calculated on the first day post-operatively. For patients identified
as low risk (Score < 10) post-operative care and mobilisation was led by
the nursing staff with no physiotherapy involvement. Patients identified
as high risk received standard physiotherapy input, including respiratory
interventions and mobilisation as required. Primary outcome was
development of post-operative pulmonary complications (PPC) according
to the Brooks-Brunn criteria [2]. Secondary measures analysed were the
number of low risk patients re-referred for physiotherapy, time to sit out
of bed and time to walk >30 meters.
Results: 57 patients who had undergone liver surgery were included in the
analysis, of which 24 (42%) were classified as low risk. None of the patients
identified as low risk developed a PPC, although one low risk patient was rereferred to physiotherapy for upper limb exercises only. With regards to
mobilisation, 20 (83%) of the low risk patients sat out of bed on day 1, whilst
the remaining 4 (17%) did so on day 2, with no adverse events recorded. The
median (IQR) time to walk 30 metres was 3 days [2-4]. Low risk patients
spent on average 7.08 days in hospital, 1.47 less than the high risk group.
Conclusions: Our results confirm the SPPOST as an effective postoperative screening tool, with no patients identified as low risk
developing a PPC. For these low risk patients, mobilisation was safely led
by nursing staff with none re-referred for either pulmonary physiotherapy
or mobility assistance. However, recent enhanced recovery guidelines
provide a target of walking patients on the first post-operative day,
although very few patients achieved this goal in our low risk patient
group. Further education for both patients and the nursing staff around
‘early mobilisation’ may assist patients to meet this target.
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Introduction: ICU patients often receive more than twice the number of
intravenous (IV) drugs compared to non-ICU patients. It is up to the ICU
nurse to determine how the IV tubing between the infusion pumps and
patient should be arranged, preferably using a minimal number of
lumens in order to avoid discomfort and catheter-related infections. This
is a complex task which is prone to error and involves combining various
disposables, such as IV lines and valves, and checking for drug
incompatibilities.
Objectives: The aim of this study was to identify suboptimal arrangements
and compatibility errors in the IV tubing at the bedside of adult ICU patients.
Methods: Between November 4 th and November 27 th of 2014, the IV
tubing arrangements of all patients in our 44-bed ICU were completely
mapped out. The resulting schemes included all volumetric and syringe
infusion pumps, the administered drugs, flow rates, the type, and
placement of catheters, disposables, and their interconnections. A tubing
arrangement was considered optimal when a minimal number of lumens
was used for a certain combination of drugs without violating
compatibility constraints. Optimality of the tubing was determined by
checking whether or not all compatible drugs were jointly administered
and by identifying unused lumens. An analysis was performed to reveal
the joint administration of incompatible drug pairs or combinations with
unknown compatibility.
Results: IV tubing schemes of 160 ICU patients were analyzed. The mean
number of infusion pumps was 4.8 ± 2.6 and the overall mean number of
lumens was 3.3 ± 1.5. In total, 77 (48%) patients had an already optimal
tubing arrangement (mean 2.6 ± 1.5 lumens), and 83 patients (52%) had
a suboptimal tubing arrangement (mean 3.9 ± 1.2 lumens). The mean
number of lumens of the suboptimal group could significantly be
reduced by combining compatible drugs that were administered
separately (3.9 vs. 3.4 lumens; p < 0.001). In the suboptimal group a
mean of 2.9 ± 2.9 lumens was actually used for the administration of IV
drugs and a mean of 1.1 ± 1.0 lumens were maintained as part of a
keep-vein-open (KVO) procedure. KVO lumens were observed in 58 (36%)
patients, 22 patients (14%) had 2 or more KVO lumens. Notably, 4 (2.5%)
patients received an incompatible drug combination and 28 (18%)
received a drug combination with an unknown compatibility.
Conclusions: The IV tubing of ICU patients is often very complex and
arranged in a suboptimal fashion, causing more lumens to be used than
required, thus increasing infection risk and discomfort. Incompatible and
unknown drug combinations were observed, which are both highly
undesirable. IV tubing could be optimized by combining compatible drugs
more effectively and possibly by looking critically at the number of lumens
that need to be kept available for future drug administration.
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Introduction: Repeated blood culture sampling is common in critically ill
neonates though precise indications are unknown.
Objectives: To describe clinical characteristics driving repeated blood
culture sampling: clinical indications, time interval between cultures, and
rates of blood culture-positivity.
Methods: Prospective multicenter study of characteristics for repeated
blood culture sampling in neonates admitted to three tertiary-referral
intensive care units (period 7/2013-12/2014). Repeated blood culture
samples were included when obtained within 14 days after the previous
sample. Clinical sepsis is defined as the presence of 2 clinical signs and the
duration of antibiotic therapy for ≥5 days. Blood cultures positive for skin
commensals are considered contaminated if no 2 clinical signs and no CRP
of > 2mg/dL are identified.
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Results: Of the 413 initial blood culture samples in 286 neonates, 132 (32%)
were repeated blood cultures sampled in 97 neonates, 42 of which had a
birth-weight ≤1500 g. Repeated cultures resulted in: (1) no sepsis, i.e. no
growth (n = 87, 65.9%) and contamination (n = 5, 3.8%), (2) clinical sepsis
(n = 25, 18.9%), and (3) lab-confirmed sepsis (n = 15, 11.4%). Clinical
characteristics of repeated cultures for the total and those three cohorts are
in Figure 1. Significant less clinical signs were observed between the cohort
of neonates receiving prior antibiotic therapy (ABT, n = 95) vs no prior ABT
(n = 37) (median 0 [IQR 0-1] vs median 1 [IQR 0-3], P =. 016); also shorter
interval between cultures (median 5 [IQR 3-8] vs median 11 [IQR 9-13],
P < .001) and higher CRP values (median 2 [IQR 1-4] vs median 1 [IQR 0-2],
P < .001) were noticed. No significant difference in lab-confirmed sepsis was
observed between the prior ABT vs no prior ABT cohort.
Conclusions: CRP rise seems not a good indicator for repeated blood
culturing, though mostly identified as an indicator in particular in the
prior-ABT-cohort. Prior ABT influences indications and interval for
repeated cultures but has no effect on blood culture-positivity. Repeated
blood culture samples seems indicated when ≥2 clinical signs occur.
Grant Acknowledgment: Grant by Belgian Research Fund (BOF).
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Introduction: Speaking is our best way of communication, losing voice
after a tracheostomy affects seriously patients way of life. With the
speaking valve they could have the opportunity of speaking and
communicating without using other ways of no oral communication. It
could be used as soon as the patient could breathe by his own.
Objectives: The aim of this study is to evaluate the quality of
communication in tracheostomized ICU patients during weaning period and
to assess the importance placed on the ICU patient security related to
communication barriers.
Methods: Experimental pilot study. The sample includes 10
tracheostomized patients admitted in a long stay intensive care unit. They
should be on late-stage weaning (more than 1 day) and have a < 2 degree
of dysphagia maintaining the cuff deflated. Patients with neurological
involvement in expression and communication were excluded. We assessed
the communication degree pre- and post-using the speaking valve through
the SPEACS-2 scale. To assess the emotional and social impact on patient
safety we used the screening questionnaire of emotional distress. The data
analysis was performed using the statistical program R Commander.
Results: The average time patients carrying tracheostomy is 21 days with a
mean stay in ICU for 40 days. The 80% had emotional distress due to
emotional disorders (60%), lack of family contact (40%) and the fear of not
speaking again (30%). The 40% had difficult communication. Only 30% of
patients do not tolerate a session of 30 minutes with the speaking valve
because of desaturation below 85% and abundant secretions. An
improving emotional distress has been observed in 100% of patients after
using the speaking valve.
Conclusions: There is an ongoing emotional distress in tracheostomy
critically ill long lasting patients. The fear never to speak again and
difficulty communicating with family, staff and the communication of
adverse effects are the main reasons. Using the speaking valve disappears
emotional distress and they feel more confident in being able to
communicate in an effective way both to the staff as to the family.They
feel more confident when communicating their needs, fears or concerns.
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Figure 1(abstract A556) Characteristics of 132 included cultures.
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Introduction: ERAS protocols promote early mobilisation reducing risk of
post-operative complication [1,2]. The Southampton Physiotherapy PostOperative Screening Tool (SPPOST) was introduced onto specialist surgical
wards, with physiotherapy withdrawn for low risk patients. An audit
concluded that mobility in this patient group was safely led by nurses,
with no patients re-referred with pulmonary or mobility compromise.
However, patients were not meeting their specific targets of walking >30
m by day 3 in line with the ERAS protocols.
Objectives: Assess the impact of Physiotherapy led education for patients
and nursing staff on time to mobilise >30 m and length of stay (LOS) in
hepatobilary surgical patients.
Methods: Patients admitted to an acute NHS trust undergoing nonspecific hepatobilary surgery and who scored < 10 on the SPPOST were
included. Patients who spent ≥3 days on ICU and/or developed a medical
complication post-surgery were excluded. Baseline data was collected
between 12th July and 13th August 2014. Following this posters promoting
the benefits of mobilisation in the form of distance markers were
displayed on the ward to encourage patients to mobilise. Education

sessions were delivered to nursing staff to reinforce this ethos with
patients. Data was collected prospectively from 11th November to 13 th
December 2014. Primary outcome was time taken to mobilise >30 m, with
a secondary outcome of total LOS in days.
Analysis: Differences between the pre and post intervention groups for
time to mobilise > 30 m were analysed using a t-test (alpha ≤ 0.05) and
presented as mean ± SD. Length of stay data was not normally distributed
and therefore presented as median (IQR).
Results: A total of 42 patients were identified as low risk during the study
period and included in the analysis (20 in the baseline group and 22 in the
post intervention group). Post intervention, a significant reduction was
observed for time taken to mobilise 30 m compared to baseline patients
(2.25 ± 0.71 days vs 2.82 ± 1.19 days, p < 0.05), with no significant
difference in LOS between groups.
Conclusions: The introduction of physiotherapy led education for patients
and nursing staff resulted in a significant reduction in time taken to
mobilise 30 m compared to baseline. Whilst more patients achieved
targets set out in ERAS protocols, there was no significant difference in
LOS. A further review of the management of ERAS patients is needed to
ensure quality across all processes within the pathway.
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Introduction: It is well documented that patients admitted to Adult
Intensive Care Units develop weakness and functional impairment, therefore
benefit from early mobilisation and rehabilitation.
The relationship between time until active rehab and length of stay
remains to be fully understood in the Intensive Care setting due to the
complexity and diversity of this patient cohort.
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Objectives: To establish the length of time taken for patients admitted to
the Adult Liver Intensive Care Unit (LITU) to engage in active rehabilitation
and to establish common barriers to mobilisation.
Methods: A service review of adult patients admitted to the LITU. Patient
demographics, complexity, time until active rehabilitation and LOS data
was recorded.
Active rehabilitation was defined as: active bed exercises and/or active
transfer to a chair.
Data was collected by the physiotherapy team on a daily basis. The data
was evaluated using simple descriptive statistics (non-parametric) and
Spearman’s correlation analysis.
Results: During January 2015 a total of 49 adult patients were admitted
to LITU (32 male and 17 female).
During this time 4 patients died (age (73 (63-83) years), 37 patients were
discharged: 5 did not participate in active rehabilitation and 9 remained on
the unit at the time of analysis. The data are expressed a median and range.
For these patients the median (range) age was = 52.9 (19 - 83) years and
length of stay was 3 (0 - 26) days.
The number of days before patients ‘actively’ engaged in rehab = 1 (0-18).
5 patients (11%) engagement in rehab was > 5 days = 8.5 (6-18) days.
Common barriers to active rehabilitation included sedation, cardiovascular
instability, inotropic requirements and neurological impairment.
No correlation was observed between age and length of stay = r = 0.08,
p = 0.66. However time until active rehab was correlated with length of
stay = r = 0.66, P < 0.001.
Conclusions: Early active rehabilitation was associated with length of stay
in this patient population. Medical instability was the dominant
influencing factor increasing time until active rehabilitation.
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Ergonomic risk profile of critically ill patients
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C Nascimento, FFP Rodrigues, CL Batista, EL Brasil, L Souza, D Carnieli-Cazati*,
RC Eid, KT Timenetsky
Hospital Albert Einstein, Pacientes Graves, São Paulo, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A560
Introduction: In early mobilization context as also for any type of critically
ill patient mobility, there are different levels of patients’ participation during
the activity, going from total dependence to independence. In this sense,
two aspects should be considered as the efficacy of safe procedures to the
patient as well as for the health care team in order to minimize ergonomic
risks. This ergonomic risk can be tracked through a specific scale, although
so far there are no evidence of this ergonomic risk in critically ill patients.
Objective: To evaluate the ergonomic risk of critically ill patients.
Methods: A prospective cohort study was performed from December 2014
through March 2015. A specific and validated ergonomic risk scale that
evaluates patients’ weight, height, level of consciousness, bed mobility, walking,
number of catheters and equipment, as for the patient ambient was applied at
the first physiotherapy session and after critically ill department discharge. This
scale classifies the patient as high, medium, or low ergonomic risk.
Results: During the study period 250 patients were evaluated, though 25
were excluded due to incomplete data. From the 225 patients, at the first
evaluation, 20% had high ergonomic risk, 63% had medium risk and 18%
low risk. At critically ill department discharge there was 15% of high
ergonomic risk patients, 56% medium risk and 28% low risk patients. At
critically ill department discharge, 5% of patients worsen their ergonomic
risk, 19% improved, and 76% remained unchanged.
Conclusion: In this study most critically ill patients had medium ergonomic
risk, and this risk maintained unchanged through patients’ hospital stay. This
data suggests a higher patient demand at our critically ill department,
representing the need for human resources planning to attend this patient
condition. It also alerts the health care team for ergonomic risk while caring
for this complex patient profile, in order to improve the resources needed to
minimize risks for the patient as for the health care team.
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: Weaning from mechanical ventilation is an important
responsibility for ICU nurses [1].
Objectives: To identify weaning practices among ICU nurses.
Methods: A cross-sectional, self-administrated survey was developed.
Consensus on content validity was achieved through a Delphi procedure
among experts. The survey was distributed and collected during the
annual congress of the Flemish Society of Critical Care Nurses (Dec. 2014).
Results: 423 attendants completed the survey (response rate: 66%) of
which 342 ICU nurses were included for further analysis. These are
employed in general (73%) or university hospitals (27%) and are working
in mixed (66%), surgical (18%) or medical (13%) ICUs.
Nurses working in university hospitals reported higher availability of
weaning protocols (44% vs 29%; p = 0.016). 22% of nurses reported the
availability of both weaning and sedation protocol. Protocols are paperbased (23%) or computer-assisted (5%) and in 20% of the cases never
used. Nearly 20% of the nurses got some information or training about use
of their protocol.
Most frequently chosen weaning modes are CPAP (77%), BiLevel/BIPAP
(74%) and PSV (59%). Nurses report to autonomously change ventilation
modes (68%), pressure support (PS) level (66%) and respiratory rate (49%).
Before starting a spontaneous breathing trial (SBT) evaluation of respiratory
status (83%), respiratory capacity (73%) and oxygenation (63%) are
considered. Spontaneous breathing on T-tube (58%) is the most frequently
chosen SBT approach next to CPAP (57%) and PS ventilation with minimal
PS (46%). Duration of first SBT between 30 and 120 minutes was found in
nearly 50% of responses but it was not associated with the presence or
absence of a weaning protocol (p = 0.57). Less than 30 minutes SBT was
reported by 45% of nurses. In majority of the cases is SBT repeated 3 times
per day (38%) and mostly at the daytime (99% vs. 37%).
SBT is considered successful if adequate gas exchange is maintained
during the procedure (89%), and prematurely terminated in case of signs
of exhaustion (89%), inadequacy of gas exchange (90%) or hemodynamic
instability (66%). Prior to extubation almost all nurses (94%) indicate
oxygenation as an important parameter.
When it comes to weaning, nurses are generally satisfied about the
cooperation with MDs. Decision making in weaning is mostly taken by
MDs (91%).
Conclusions: Less than half of nurses use weaning protocols. Variability
in nurses’ practical approaches to weaning appears to be considerable.
Physicians are mostly involved in decision making on weaning.
Reference
1. Grap MJ, Munro CL, Ashtiani B, Bryant S: Oral care interventions in critical
care: frequency and documentation. Am J Crit Care 2003, 12(2):113-118.
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Figure 1(abstract A562) TLQP-21 module lung inflammation and fibrosis. A) Lower neutrophil count in the BALF of the right bronchus at 24 hours
after HCI. B) At day 14 lung compliance improved. C) Collagen deposition was lower in the mice treated with TLQP-21. * p ≤ 0.05

Introduction: TLQP-21 is a neuropeptide expressed in the brain that is
involved in the control of energy homeostasis. In preliminary experiments
we have observed that TLQP-21 can modulate macrophage function. In
Acute Respiratory Distress Syndrome (ARDS) macrophage seems to play a
critical role, contributing to lung remodeling.
Objectives: To explore the therapeutic role of a short analog of TLQP-21
(JMV5656) in an experimental model of ARDS.
Methods: C57/BL6 mice received an instillation of 0.1 M HCl, 2.5 ml/kg
into the right bronchus. They were treated with TLQP-21 0.6 mg/kg ip or
vehicle control, 2 days before and on the same day of HCl challenge.
Respiratory system compliance, blood gas analysis and differential cell
counts in a selective bronchoalveolar lavage (BAL) were determined 24 h
after HCl. In a parallel experiment mice were observed for 14 days to
assess epithelial damage and lung fibrosis.
Results: The treatment with TLQP-21 showed a significant decrease in the
number of total cells in BALF, due to a lower recruitment of neutrophils at
24 hour after challenge with HCl, compared to the vehicle group (Figure
1A), with no differences in macrophage number , even if this did not
translate in a functional improvement in lung compliance and
oxygenation. At day 14 the TLQP-21 group showed an improvement in
lung compliance (Figure 1B) and a decrease collagen deposition in lung
tissue (Figure 1C).
Conclusion: TLQP-21 can decrease inflammatory response at an early
phase in a mouse model of HCl-induced ARDS, which may modulate lung
remodeling at a late phase, preventing a fibrotic evolution. Given these
encouraging but not definitive results we aim to furtherassess the
potential therapeutic effect of a higher dose of TLQP-21.

A563
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A563
Introduction: EPH-ephrin interactions have important roles in cell
adhesion-based process during inflammation such as the disruption of
endothelial-epithelial barriers and adhesion of leukocytes to endothelial
cells allowing leukocyte egress into the extracellular space and increasing
the leakiness of the endothelial barrier. This is a similar phenomenon with
hyeroxia-induced toxicity which is a common complication of critical care

practices involving supplemental oxygen therapy. However, little is known
about the role of the EPH-ephrin pathway in hyperoxic acute lung injury.
Objectives: To investigate whether blockade of EPHA2 or EPHB4 using
siRNA under hyperoxia can modulate function of human airway epithelial
cell line (BEAS-2B). And to explore the time course changes of expression
of EPH in lung tissue of mouse exposed to >95% oxygen for 0-72 hr in
the hyperoxia-induced mouse lung injury.
Methods and Results: When BEAS-2B was exposed to hyperoxia (>95%)
for 24 hours, Inflammatory markers such as monocyte chemotactic
protein 1(MCP-1), chemokine (C-X-C motif) ligand 1 (CXCL2), IL-1b, and
IL-6 were more significantly decreased in the group treated with EphA2
siRNA or EphB4 siRNA than the control group. In hyperoxia-induced lung
injury mouse model, hyperoxia induced the time dependent increase of
alveolar cell count, protein, and lung injury. On western blot of lung
lysate, expressions of EphA2, Akt, and BCL-2 increased over time. On the
other hand, expression of ERK decreased over time.
Conclusions: Our preliminary data showed that hyperoxia-induced
epithelial injury might be related with EPH-ephrin pathway.
Grant Acknowledgment: This research was supported by Basic Science
Research Program through the National Research Foundation of Korea
(NRF) funded by the Ministry of Science, ICT and Future Planning (NRF2014R1A1A1038278).
References
1. Gore A, Muralidhar M, Espey MG, Degenhardt K, Mantell LL: Hyperoxia
sensing: from molecular mechanisms to significance in disease.
J Immunotoxicol 2010, 7(4):239-254.
2. Boyd AW, Bartlett PF, Lackmann M: Therapeutic targeting of EPH
receptors and their ligands. Nat Rev Drug Discov 2014, 13(1):39-62.
3. Yu S, Shi M, Liu C, Liu Q, Guo J, Yu S, Jiang T: Time course changes of
oxidative stress and inflammation in hyperoxia-induced acute lung
injury in rats. Iran J Basic Med Sci 2015, 18(1):98-103.
4. Kallet RH, Matthay MA: Hyperoxic acute lung injury. Respir Care 2013,
58(1):123-141.

A565
Analysis of ventilator induced lung injury impact in lung and cardiac
tissue in a murine model
E Correger1,2*, J Marcos3, DE Sotelo2, M Beldarrain4, P Stringa5, G Laguens6,
J Lofeudo7, L Vittone8
1
Universidad Nacional de La Plata, Medical Sciences Faculty, La Plata,
Argentina; 2Hospital El Cruce, UTIA, Florencio Varela, Argentina; 3HIGA San
Martín La Plata, Rheumatology Unit, La Plata, Argentina; 4Hospital

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Santamarina, UTI, Tandil, Argentina; 5Fundación Favaloro, Trasplante, Buenos
Aires, Argentina; 6Universidad Nacional de La Plata, Cátedra Patología, La
Plata, Argentina; 7Universidad Nacional de La Plata, CIC, La Plata, Argentina;
8
Universidad Nacional de La Plata, Cátedra de Fisiología, La Plata, Argentina
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A565

Introduction: Mechanical ventilation (MV) with high tidal volumes (Vt)
leads to enormous biophysical lung damage, both in patients and in
experimental animal models. From a biological point of view, however,
the inflammatory response triggered by high Vt-MV and its association
with the development of multisystem organ failure is still under study.
Objective: Based on an acute model (3 hr) of MV with high Vt in rats, we
intend to characterize the clinical and histopathological pattern of cardiac
injury resulting from injurious MV.
Methods: 8 male Wistar rats were mechanically ventilated during an
initial stabilization period of 20 min with Vt = 8 ml/kg, PEEP = 5 cmH2O
and FiO2 = 0.4, followed by Vt = 25 ml/kg and ZEEP for 3 hr (HVt group).
A sham group (n = 6) was maintained with spontaneous ventilation
during the same period. Arterial blood gases, mean arterial pressure
(MAP) and lung weight gain were measured. Lung injury (ATS score) and
pathology of the apex was evaluated histologically. The data were
analysed by t-test (* p < 0.05).
Results: No statistically significant changes were observed in hemodynamic
and respiratory oxygenation between groups. The HVt group showed
pulmonary oedema, worsening of the pulmonary histological consisting in
benign vascular damage, and myocyte injury. (Table 1).
Conclusions: Under these experimental conditions, animals ventilated
with high Vt had pulmonary oedema and worsening of ATS score,
associated to cardiac structural changes compatible with myositis and
necrosis.
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Introduction: We have previously demonstrated that the expression of
miRNA 27a-5p is associated with DAD in an experimental model of
ventilator-induced lung injury and in patients with ARDS.
Objectives: To modulate miRNA 27a-5p expression in HPAEPiC
undergoing stretch and in ex vivo ventilated perfused lungs.
Methods: HPAEPiCs were transfected overnight with miRNA 27a-5p
inhibitor (10 nM, 20 nM and 50 nM) or mimic (20 nM, 40 nM) or the
negative control inhibitor (Exiqon) using HiPerfect transfection agent and
underwent cyclic stretch for 6 h (15% linear elongation, 0.2 Hz). Cells
were then cultured for up to 48 h for miRNA isolation (miRNeasy Mini Kit,
Qiagen) and for 72 h for protein isolation (T-Per, Pierce). All assays were
performed in triplicate.
Adult male Sprague-Dawley rats (weight 325-375 g) were anesthetized
and sacrificed by exsanguination, and the heart and lung were extracted
en bloc and mounted in a ventilation chamber for perfusion (Krebs
solution) and ex vivo ventilation for 2.5 h (VT = 6 mL/kg, PEEP = 5 cm
H2O (Harvard Apparatus, MA). miRNA 27a-5p inhibitor (0.25 and 0.50 mg/
kg lung weight), its corresponding controls, as well as miRNA 27a-5p

Table 1(abstract A565) Results
SHAM n = 6

HVt n = 6

MAP

95 ± 5

89 ± 7

PaO2/FiO2

225 ± 26

280 ± 13

Weight gain (g)

0.43 ± 0.017

0.92 ± 0.59*

Pulmonary histology

0.0050 ± 0.0077

0.030 ± 0.003*

Myocardium histology

3.16 ± 2.8

8.3 ± 0.9*
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mimic (0.10 mg/kg) were administered intratracheally 30 min before
mechanical ventilation (n = 5 for each of the 5 groups).
Expression of miRNA 27a-5p was quantified by RT-qPCR (miScript II RT
and QuantiTect SYBR Green PCR, Qiagen) in a 7500 Fast Real-Time PCR
(Life Technologies) and data were analyze with the ΔΔCT method.
Epidermal growth factor receptor (EGFR) protein concentration, a miRNA
27a-5p target, was measured in cell and tissue lysates for Elisa.
Values were compared by the Kruskal-Wallis method. The study was
conducted with the approval of the local IRB. Values are fold change as
compared to the negative control, or median (IQR). p < 0.05 was
considered statistically significant.
Results: Treatment with the miRNA 27a-5p inhibitor dose dependently
decreased miRNA 27a-5p expression vs. negative control (10 nM: 1.05;
20 nM: 0.80; 50 nm: 0.62); and increased EGFR concentration vs negative
control (10 nM: 1.20; 20 nM: 1.36; 50 nM: 1.45). Treatment with the
miRNA 27a-5p mimic increased miRNA 27a-5p expression (20 nM: 150;
40 nM: 200) and decreased EGFR concentration (20 nM: 0.79; 40 nM: 0.78).
In lung tissue, miRNA 27a-5p inhibitor down-regulated miRNA 27a-5p
expression (46 × 10-4 (42 × 10-4-54 × 10-4) vs. 15 × 10-4 (10 × 10-4-54 × 10-4)
and 76 × 10-4 (57 × 10-4-93 × 10-4) vs. 11 × 10-4 (8 × 10-4-20 × 10-4)), for the
0.25 mg/kg and 0.50 mg/kg doses, respectively. EGFR concentration
increased with the 0.50 mg/kg dose (0.17 (0.41-0.47) vs. 0.42 (0.41-0.47) pg/
ug protein).
miRNA 27a-5p mimic up-regulated miRNA 27a-5p expression (3324 × 10-4
(2023 × 10-4-4825 × 10-4) vs 46 × 10-4 (42 × 10-4-54 × 10-4)) and reduced
EGFR concentration (0.34 (0.22-0.43) vs. 0.11 (0.08-0.20).
Conclusions: It is possible to modulate in vitro and ex vivo the
expression of miRNA 27a-5p, a miRNA associated with DAD.
Funding: Fis PI12/2898 and FEDER Funds.
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Introduction: During mechanical ventilation, reduction of expiratory
pressure may trigger heterogeneous processes of derecruitment, collapse
and overdistension of airspaces. However the relationship of such
processes with precise regional location inside the lung has not been
fully studied in vivo. Synchrotron Radiation Computed Tomography (SRCT)
can provide in vivo regional images of the lung at resolutions higher than
conventional CT.
Objective: To evaluate regional deflation dynamics in healthy (HC) and
Acute Respiratory Distress Syndrome (ARDS) conditions.
Methods: Seven New Zealand rabbits were anesthetized and
mechanically ventilated with a tidal volume of 7 ml/kg and positive endexpiratory pressure (PEEP) 3 cmH 2 O. We studied airspaces located in
three concentric regions-of-interest (ROI): subpleural (SP), peripheral (PE)
and core (CO). During expiratory pauses, SRCT scans of the lung were
taken at decreasing PEEP levels of 12, 9, 6, 3 and 0 cmH2O. Then, ARDS
model was established by repeated lung lavages followed by ventilatorinduced lung injury (by pressure-controlled ventilation with inspiratory
pressure of 35 and PEEP = 0 cmH 2 O). SRCT scans at the same
decremental PEEP levels were repeated. SRCT images with a spatial
resolution of 47.6 μm were enhanced by phase contrast algorithms,
transformed into binary images, and divided into the above-defined ROIs.
Numerosity (N), total area (A), and Area/Numerosity ratio (A/N) indexes
were computed by using the Image Processing Toolbox for MatLab
(Mathworks, Natick, USA). Statistical analyses to test differences produced
by PEEP and/or location were performed by Student’s T-test (a = 0.05).
Results: In HC, N and A decreased with decreasing PEEP, which was more
evident in CO. A/N remained stable down to PEEP 9 cmH2O and then
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decreased with PEEP. In ARDS, N and A decreased down to PEEP 6
cmH2O and then remained stable at subsequent lower PEEP levels. SP, PE
and CO areas exhibited similar behaviors but with different magnitudes.
In ARDS, between PEEP 12 and PEEP 6 cmH 2 O, A/N index behavior
evidenced that airspaces dimensions in CO were stable, but decreased
below PEEP 6 cmH2O. At each PEEP level, mean dimensions of airspaces
were greater in CO than in SP regions.
Conclusions: In healthy conditions, derecruitment occurred continuously
along the decremental PEEP levels. When airspaces were fully inflated,
they exhibited a more stable behavior, losing less volume. Reducing PEEP
from 9 to 0 cmH2O, derecruitment was proportionally greater in the more
inflated airspaces, which were predominantly located in the core regions.
In ARDS, loss of gas volume between PEEP 12 and 6 cmH 2 O was
characterized by an “on-off mechanism” of derecruitment, remaining
stable the dimensions of the still open airspaces. This may be related to
the higher critical closing pressures and lower compliance of ARDS lungs.
Grants: The School of Anesthesia, Bari University; The Swedish Research
Council; The Heart Lung Fund; The ESRF.
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Introduction: 234 million major surgical procedures are performed
worldwide every year. It has been shown that a ventilator strategy with
low tidal volume (V T), high positive end-expiratory pressure (PEEP) and
recruitment maneuvers (RM)s compared to low VT and low PEEP without
RM did not protect against postoperative pulmonary complications [1]. So
far, no study has evaluated the biological impact of these ventilator
strategies in lung tissue during open abdominal surgery. We hypothesized
that low VT and low PEEP without RM may result in less biological impact
in lung tissue compared to a ventilator strategy with low VT, high PEEP and
RMs.
Objective: To evaluate the impact of different ventilator strategies on
respiratory system mechanics and biological parameters during open
abdominal surgery in rats.
Methods: 28 male Wistar rats (394 ± 60 g) were anesthetized, paralyzed,
and mechanically ventilated. After baseline data collection, a laparotomy
with bowel manipulation was performed. After this, animals were
randomly assigned to one of four groups (n = 7/group): 1) moderate
PEEP (3 cmH2O), low VT (7 mL/kg), and RM [continuous positive airway
pressure (30 cmH2 O, 30 s) every hour; 2) high PEEP (6 cmH2O), low VT
(7 mL/kg) and RMs (at the beginning and at the end of the experiment];
3) low PEEP (1 cmH 2 O), low V T (7 mL/kg) without RMs; 4) low PEEP
(1 cmH 2 O), high V T (14 mL/kg) without RMs. All animals were
mechanically ventilated for four hours. Respiratory system and lung
elastances (E,RS and E,L, respectively), peak airway pressure (Ppeak,RS), peak
transpulmonary pressure (Ppeak,L), and blood gas analysis were evaluated
every hour. At the end of the experiment, lungs were removed for
molecular biology analysis (gene expression of biological markers associated
with inflammation (interleukin (IL)-6, damage inflicted pulmonary stretch
(amphiregulin) [2], and fibrogenesis (type III procollagen (PCIII))).
Results: All animals improved oxygenation during the time course of the
experiment regardless of ventilator strategy. E,RS, E,L, Ppeak,RS, and Ppeak,
L were lower in groups 1 and 2 (submitted to RMs) compared to groups
3 and 4 (no RMs) after 4 hours mechanical ventilation. IL-6 expression
increased in all groups independent of the ventilator strategy.
Amphiregulin expression was more reduced in group 3 (low PEEP (1
cmH2O), low VT (7 mL/kg) without RMs) compared to other groups. PCIII
mRNA expression was more increased in group 4 (low PEEP (1 cmH2O),
high VT (14 mL/kg) without RMs) than other groups.
Conclusion: Even though groups ventilated to low VT , moderate and
high PEEP levels, and submitted to RMs improved lung function, they
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were associated with higher amphiregulin expression. Based on functional
and molecular parameters, an intraoperative protective ventilation
strategy should include a low VT and low PEEP, without RM.
Grant Acknowledgment: CNPq, FAPERJ, CAPES, PRONEX.
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Introduction: Acute exacerbations of pulmonary emphysema lead to
increased morbidity, mortality and, in some cases, requirement of invasive
mechanical ventilation (MV) [1]. So far, no study has compared the
biological impact of pressure-controlled ventilation (PCV) versus pressuresupport ventilation (PSV) in experimental emphysema. Our aims were to
develop an elastase-induced emphysema model in rats, and to compare
the effects of PCV and PSV on the lung and heart.
Methods: Forty-eight Wistar rats were randomly divided into two groups.
In the emphysema (E) group, rats received porcine pancreatic elastase
(2 IU) intratracheally, once a week for 4 weeks, whereas control (C) animals
were treated with saline. Lung mechanics and histology, as well as
echocardiography, were analyzed at 4, 6, 8, and 11 weeks. An additional
28 animals were treated with saline (n = 14) and elastase (n = 14) using
the same protocol previously described and randomized according to
ventilator strategy: pressure-controlled ventilation (C-PCV and E-PCV, n =
7/each) or pressure-support ventilation (C-PSV and E-PSV, n = 7/each).
Tidal volume (VT) was kept constant (» 6 ml/kg) during the 4 hours of MV.
Lung mechanics and echocardiography were assessed at the beginning
(Initial) and at 4 hours of MV (End), after which animals were euthanized
and lungs removed for morphometric and molecular biology analysis.
Results: Compared to C animals, E animals exhibited increased specific
elastance, functional residual capacity, mean alveolar diameter (Lm), and
right ventricle area at 6 and 8 weeks. At 11 weeks, no significant changes
were observed in lung mechanics, but Lm and right ventricle area
remained elevated. Based on these data, we chose to compare mechanical
ventilation strategies at 8 weeks. Mean airway and transpulmonary (PLmean)
pressures as well as areas of hyperinflation were lower in E-PSV compared
to E-PCV animals at End (p < 0.001; p < 0.001; p < 0.05). The ratio between
the pulmonary artery acceleration time and the pulmonary artery ejection
time was lower in E-PCV than E-PSV at End, suggesting increased arterial
pulmonary hypertension. The expression of cytokine-induced neutrophil
chemoattractant (CINC)-1 and amphiregulin expression was increased in
E-PCV than E-PSV. PLmean was well correlated with CINC-1 (r = 0.72 and p =
0.005) and amphiregulin (r = 0.98 and p < 0.001) in E animals.
Conclusion: In this model of elastase-induced emphysema, PSV titrated
to reach protective tidal volume, compared to PCV, improved lung
mechanics, reduced lung hyperinflation and cardiovascular dysfunction,
as well as prevented ventilator induced lung injury.
Grant Acknowledgment: CNPq, FAPERJ, CAPES, MS-DECIT.
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Introduction: Acute Lung Injury (ALI) and Acute Respiratory Distress
Syndrome (ARDS) are characterized by a promptly release of
proinflammatory mediators that downregulate natural anticoagulant
mechanisms, initiate the coagulation system, impair fibrinolysis and
produce the rupture of the endothelial and epithelial monolayer [1].
Inflammation of ALI/ARDS is initiated and strongly regulated by
proinflammatory activation of macrophages, which lead to the recruitment
of other inflammatory cells, producing alveolar cells injury, propagating
the coagulant response and promoting the injury. Currently there is no
effective treatment for this disease. Previous studies have presented the
beneficial effect of anticoagulants, not only for their anticoagulation
activity but also for their antiinflammatory action [2], [3].
Objectives: To evaluate the effect of the treatment with heparin in
human alveolar cells and alveolar macrophages after induce an injury,
mimicking an in-vitro ALI.
Methods: Human alveolar primary cells and alveolar macrophages from
pulmonary biopsies were isolated and seeded. Sodium non-fractioned
heparin (100 UI/ml) was administered to the cells after the induction of
an injury with a pro-inflammatory stimulus (Cytomix: mix of TNFa, IL1b
and IFNg; 25 ng/ml or Lipopolysaccharide protein from Escherichia coli
055 : B5; 1000 ng/ml). The effect of heparin was assessed by the analysis
of proinflammatory markers (IL12p40, iNOS, TNFa and IL-1b) and antiinflammatory markers (IL10 and IL13), cell proliferation and permeability
(measuring transmembrane resistance). Data are expressed as mean ±
SEM (units are relative to the expression of control group). Statistical
analysis was performed using One-Way-ANOVA and post-hoc (Newman
Keuls) test. Statistical significance p ≤ 0.05 is considered.
Results: Heparin was able to modify the inflammatory response of both
cell populations, decreasing it significantly (p ≤ 0.05) in the case of
macrophages (iNOS: Control:1 ± 0.09, Injured group:41.68 ± 4.86, Heparin
group:0.54 ± 0.06. IL12p40: Control:1 ± 0.11, Injured group:46.74 ± 4.32,
Heparin group:0.15 ± 0.009). The permeability of the monolayer and cell
proliferation of alveolar cells did not show changes.
Conclusions: Heparin has an immunomodulatory effect in alveolar cells
and reduces inflammation in macrophages. This mechanism produced by
heparin could have a beneficial effect in ALI.
Grant Acknowledgment: PI12/02548, Fundació Parc Taulí and CIBERES
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Introduction: Experimental and clinical studies have shown that volatile
anesthetics modulate the inflammatory process, which may be beneficial
in the context of acute respiratory distress syndrome (ARDS). Furthermore,
these agents may also protect type II epithelial cells minimizing the
impairment on surfactant production. There are various triggers for ARDS,
and differences in the initial insult combined with underlying conditions
may result in the activation of different inflammatory mechanisms. Based
on the aforementioned, we hypothesized that sevoflurane and isoflurane
may act differently depending on the etiology of ARDS.
Objectives: To compare the effects of sevoflurane with isoflurane on
lung mechanics and histology in experimental pulmonary (p) and
extrapulmonary (exp) ARDS.
Methods: Twenty-four Wistar rats (300-350 g) were randomly allocated to
receive Escherichia coli lipopolysaccharide intratracheally (200 μg, ARDSp)
or intraperitoneally (1,000 μg, ARDSexp). After 24 h, animals were
randomized into subgroups anesthetized with sevoflurane (1 MAC) or
isoflurane (1 MAC). All animals were paralyzed and protective mechanically
ventilated with VT = 6 ml/kg, RR = 80 bpm, PEEP = 3 cmH2O, and FiO2 =
0.4 for 1 h. Lung mechanics and arterial blood gases were analyzed at
baseline and after 1 h anesthesia. At the end of the experiments, lungs
were removed for histological and molecular biology analysis. A549 cells,
alveolar type II epithelial cell line, were incubated with E. coli LPS, followed
by treatment or not with sevoflurane and isoflurane.
Results: In ARDSp, sevoflurane reduced lung static elastance compared to
baseline and was associated with lower alveolar collapse. Isoflurane
resulted in no mechanical and morphological changes. In ARDSexp, both
sevoflurane and isoflurane did not alter lung mechanics. Arterial blood
gases did not differ between the different anesthetic agents and ARDS
groups. Sevoflurane presented lower expression of interleukin (IL)-6 and
pro-caspase 3 and higher surfactant protein (SP)-B expression compared to
isoflurane in ARDSp. In ARDSexp, IL-6, pro-caspase 3 and SP-B expressions
did not differ between sevoflurane and isoflurane. Additionally,
sevoflurane increased the expression of SP-B in E. coli LPS-injured A549
cells.
Conclusions: Sevoflurane attenuates lung mechanics and atelectasis,
probably through the stimulation of surfactant release in ARDSp, but no
morphofunctional and biological parameters were affected in ARDSexp.
Isoflurane presented no significant effects in both ARDS groups.
Grant Acknowledgment: FAPERJ, CNPq, CAPES, MS-DECIT.
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Introduction: Albeit defined as an inspiratory muscle, the diaphragm
interacts with the respiratory system also during expiration. The
expiratory load on the diaphragm derives from lung volume and hence,
possibly from lung collapse. We hypothesized that the diaphragm has a
braking effect during the whole expiration, preserving lung patency
during SB in collapse prone lungs. We investigated this hypothesis by
measuring the expiratory electrical diaphragmatic activity (EAdiexp) in the
modulation of expiratory flow (V’exp) in a porcine model.
Methods: Mild acute respiratory distress syndrome (ARDS) was induced
in 7 anesthetized, tracheostomized pigs by repeated lung lavages,
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targeting a PaO2/FiO2 of 250 mmHg. After stabilization, the animals were
converted to spontaneous breathing (SB) and underwent a decremental
continuous positive airway pressure (CPAP) trial of 15, 12, 9, 6, 3 and
0 cmH2O, while EAdiexp and the expiratory trans-diaphragmatic pressure
(Pdi exp ) were measured. In two of the pigs EAdi exp and Pdi exp were
assessed also during controlled mechanical ventilation (CMV) after muscle
relaxation using the same positive end-expiratory pressure (PEEP) as for
CPAP. For each studied condition, lung volume was assessed by profiting
of sulfur hexafluoride (SF6) washin/washout technique. The V’exp slope
before the expiratory peak flow and the expiratory volume (Volexp ) at
50% and 75% of expiratory time were estimated. Statistical significance of
expiratory EAdiexp/Pdiexp was assessed by F-tests (a = 0.05). Between SB
and CMV, comparisons were performed at the same lung volume, which
was verified by applying the Kolmogorov-Smirnov test (a=0.05).
Results: When CPAP was decreased, EAdiexp increased until a CPAP of
6 cmH2O and then remained unaltered (although elevated) with further
decrease in CPAP. EAdiexp and Pdiexp were tightly correlated as confirmed
by an R2 > 0.82 (p < 0.01). Lung volumes were comparable during SB
and CMV when exposed to the same CPAP/PEEP levels. V’exp had a
slower initial increase (before reaching its peak) during SB than during
CMV. By decreasing CPAP/PEEP, V’exp rise was markedly more delayed
during SB than during CMV at the same lung volumes indicating a
delayed emptying of the lungs, which was also shown by that Volexp at
50% and at 75% of expiration were higher during SB than during CMV.
Conclusions: The findings suggest that the diaphragm plays an important
role during expiration. The EAdiexp modulates diaphragmatic expiratory
mechanical “braking” activity, possibly to protect against reductions in
lung volume and atelectasis formation. The EAdiexp can be useful in setting
CPAP/PEEP during SB in mild ARDS conditions.
Grant Acknowledgment: The School of Anesthesia and Intensive Care of
Medicine, Bari University, Italy; The Swedish Heart and Lung Foundation.
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Introduction: Pressure-support ventilation improves lung mechanics,
blood gas exchange, hemodynamics, and work of breathing (WOB) in
mild acute respiratory distress syndrome (ARDS) [1,2]. Nevertheless, those
beneficial effects could be dependent of positive end-expiratory pressure
(PEEP) applied during mechanical ventilation. So far, no study has
compared pressure-support ventilation (PSV) with pressure controlled
ventilation (PCV) in different PEEP levels.
Objective: To compare PSV and PCV target to protective tidal volume
(VT=6ml/kg) using two PEEP levels (2 and 5 cmH2O) in a mild ARDS model.
Methods: Thirty-two male Wistar rats (310 ± 19 g) were submitted to
intratracheal Escherichia coli lipopolysaccharide (200μg in 200μl of saline)
instillation. After 24 hours, animals were anesthetized, tracheotomized,

and their lungs were mechanically ventilated in PSV to achieve VT = 6
ml/kg. After baseline data collection, animals were randomly divided to
four groups (n=8/group):
1) PCV + PEEP = 2 cmH2O (PCV-P2);
2) PCV + PEEP = 5 cmH2O (PCV-P5);
3) PSV + PEEP = 2 cmH2O (PSV-P2);
4) PSV + PEEP = 5 cmH2O (PSV-P5).
Animals were ventilated for 2 hours. Mean arterial pressure (MAP), arterial
blood gases, peak airway (Ppeak,RS) and peak transpulmonary (Ppeak,L)
pressures, and pressure-time product (PTP), as a surrogate of WOB, were
evaluated.
Results: All animals showed better oxygenation along time, regardless of
ventilator strategy. Animals submitted to PCV, regardless of PEEP, received
more colloids to keep MAP>70 mmHg. Ppeak,RS, and Ppeak,L were higher
in animals submitted to PEEP = 5 cmH 2 O than PEEP = 2 cmH 2 O,
independently of pressure-controlled, and pressure-support ventilator
strategies. Nevertheless, at PEEP = 5 cmH2O, but not at PEEP = 2 cmH2O,
animals submitted to PSV showed lower Ppeak,RS, and Ppeak,L compared
to PCV animals (PSV-P5:11.2 ± 1.9 cmH2O vs PCV-P5:15.3 ± 1.4 cmH2O, p <
0.05). In accordance, PTP was lower in animals submitted to PEEP = 5
cmH 2 O compared to PEEP = 2 cmH 2 O during PSV (PSV-P5:0.08 ± 0.03
cmH2O.s vs PSV-P2:0.22 ± 0.09 cmH2O.s, p < 0.05).
Conclusion: In a mild ARDS model, pressure-support ventilation is
associated to better hemodynamics, lung mechanics, and it seems to
have a dependent effect of the adjusted PEEP level, as depicted by work
of breathing.
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Introduction: Nitrite (NO 2 - ) is an endogenous storage pool for nitric
oxide (NO) [1]. We showed that sodium nitrite (NaNO 2 ) mitigates
ventilator-induced lung injury via NO dependent mechanisms in rats [2].
Objectives: We hypothesized that low dose intravenous (i.v.) NaNO2 may
improve arterial oxygenation and reduce mean pulmonary artery pressure
(MPAP) and pulmonary vascular resistance (PVR) in ARDS in pigs.

Table 1(abstract A574)
Groups

TP

MPAP (mmHg)

PVR (dyn*s*cm-5)

MAP (mmHg)

SVR (dyn*s*cm-5)

CO (L/min)

Controls

T0

14 ± 3

205 ± 107

92 ± 6

2157 ± 520

3.5 ± 0.9

T1

33 ± 6

360 ± 97

74 ± 13

966 ± 212

6.2 ± 0.7

T2

27 ± 5

243 ± 78

67 ± 10

798 ± 196

6.6 ± 0.9

T0

15 ± 1

185 ± 26

90 ± 13

1967 ± 417

3.7 ± 0.4

T1

34 ± 3

429 ± 78

72 ± 10

1092 ± 293

5.1 ± 0.5

T2

29 ± 6

284 ± 82

68 ± 11

816 ± 320

6.9 ± 1.6

NaNO2 i.v. low dose

Mean pulmonary artery pressure (MPAP), pulmonary vascular resistance (PVR), mean arterial pressure (MAP), systemic vascular resistance (SVR), cardiac
output (CO) in control animals (Controls; n = 6) and in animals treated with low dose intravenous sodium nitrite (NaNO2 i.v.; n = 6); Time point of
measurement (TP): Baseline (T0); ARDS baseline (T1); End of experiment (T2); All values: mean ± SD
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Methods: ARDS was induced in 12 pigs by surfactant depletion due to
saline lung lavages [3]. Two groups were investigated for 5 h: 1. Controls
(n = 6) and 2. NaNO2 i.v. (0.3 mg/kg BW bolus, followed by 0.1725 mg/kg
BW continuously; n = 6). We measured mean arterial pressure (MAP), MPAP
and cardiac output as well as exhaled NO (NOex), blood gases and Wet/DryRatios of lung tissue.
Results: At baseline the arterial oxygen tension (P a O 2 ) was 539 ± 50
mmHg and 508 ± 35 mmHg in Controls and NaNO 2 i.v. respectively
(fraction of inspired oxygen = 1.0). Pa O2 decreased to 67 ± 17 mmHg
(Controls) and 57 ± 13 mmHg (NaNO2 i.v.) after ARDS induction. During
the protocol, PaO2 increased to 120 ± 73 mmHg (Controls) and 103 ± 82
mmHg (NaNO2 i.v.). NOex was unchanged in both groups. Lung Wet/DryRatios were 8.1 ± 0.8 (Controls) and 8.9 ± 0.7 (NaNO 2 i.v.). For
hemodynamic values see Table 1 (all values: mean ± SD).
Conclusions: Lung lavage induced severe ARDS with increased MPAP
and PVR in both groups. I.v. application of low dose NaNO 2 did not
reduce lung edema formation and did not improve arterial oxygenation
or pulmonary hemodynamics in this model of severe ARDS in pigs.
Grant Acknowledgment: This study was supported by the Deutsche
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Figure 2(abstract A575) tPO2 (liver).
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Introduction: Hypoxemia reduces tissue oxygen delivery, thus
compromising cell metabolism and organ function. Supplemental oxygen

Figure 3(abstract A575) Urine output.

Figure 1(abstract A575) Mean arterial pressure.

at high concentrations may prove ineffective and issues relating to
hyperoxia, barotrauma, mechanical ventilation and extracorporeal
oxygenation are well documented [1,2]. A century ago, Tunnicliffe et al
reported rapid and safe relief of cyanosis in patients by administration of
intravenous oxygen gas [3]. This re-discovered route warrants re-exploration.
Objectives: To test the safety and efficacy of intravenous administration
of oxygen either as a pure gas or dissolved in Ringer’s Lactate (RL)
solution saturated to 100%.
Methods: Under isoflurane anesthesia, male Wistar rats (about 300 g bw)
underwent arterial and central venous cannulation, tracheotomy, bladder
cannulation and placement of tissue PO 2 probes (Oxford Optronix,
Oxford, UK) in leg muscle and liver. Hypoxia was induced by breathing a
hypoxic gas mix (FiO 2 0.1). At 60 minutes, a continuous iv infusion of
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pure O2 gas (2 mL/kg/h) or oxygenated RL (10 mL/kg/h) was begun. An
equal volume of normal RL was given to controls. Echocardiography,
arterial blood gas analysis, mean arterial pressure (MAP), urine output,
muscle and liver tPO2 were measured at baseline and at hourly intervals
for 4 hours.
Results: Infusion of pure O2 gas caused early death due to pulmonary
embolism so this technique was abandoned. Administration of
oxygenated RL (PO2 of solution at end-experiment = 87.5 ± 1.7 kPa) was
however safe but did not produce any significant increase in PaO2 or
SaO2 , in comparison to controls. However, O 2 delivery, MAP (Figure 1)
and liver PO 2 (Figure 2) (but not muscle PO 2 ) rose progressively with
oxygenated RL with urine output increasing to supranormal values
(Figure 3).
Conclusions: In this rat model of hypoxia, the intravenous infusion of
oxygenated RL was safe. While it did not produce any increase in arterial
or muscle oxygenation, it did appear to impact on the splanchnic
circulation, increasing liver PO2 and urine output.
References
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Introduction: Percutaneous endoscopic gastrostomy (PEG) has becoming
the most common way of feeding patients who cannot take adequate
oral nutrition in the intensive care unit (ICU). According to ESPEN
guidelines after complication-free placement of a PEG system,delivery of
nutrients via the tube can commence within 1 hour. But traditionally
many clinicians are waiting 24 or more hours to start feeding their
patients.
Objectives: The aim of our study is to determine when we start to feed
the patients and when we reach maximal enteral feeding dose after PEG
placement in our ICU. So we can answer the question if we are getting
late or not.
Methods: We collected information about 20 patients who underwent
PEG without any complication in our ICU. All the PEG’s were performed
with pull-through technique in the general surgery operation room under
deep sedation.
Results: Twenty patients data was collected :9 was female and 11 was
male. Mean age of the patients was 49.6.The patients have different
range of diagnoses like carbonmonoxide intoxication, polytrauma,
tetanus. The earliest time to start enteral feeding via PEG was 4 hours
and the latest was 74 hours. The earliest time to reach maximum enteral
feeding dose was 31 hours and the latest was 204 hours. The mean time
to start feeding was 26.1 hours and the mean time to reach maximal
enteral feeding dose was 125.85 hours.
Conclusions: We found that we are getting late to feed the patients in
our ICU after PEG placement. We should encourage our ICU staff to start
feeding early.
Grant Acknowledgment: The content is solely the responsibility of the
authors and was not supported by any funding, organisation etc.
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Introduction: Correction of metabolic disorders is an obligatory
component in treatment of the majority of the pathological processes,
allowing to avoid deterioration of a condition of the patient and
accordingly to reduce time of stay in a hospital.
Objectives: Develop a mode of noninvasive, informative and accessible in
practical application the express-test of energy metabolism pattern.
Methods: The study was performed on 183 patients underwent abdominal
surgery (duration 6-9 hours). Were assessed central hemodynamics, gas
exchange, temperature and nutrition state for the nutrition support. The
nutritional support has based on monitored nutritional status. Depending on
energy metabolism pattern defined by biochemical tests, patients were
divided on 4 groups: group 1 - enzymic energy metabolism pattern, group 2
- hypoxic energy metabolism pattern, group 3 - substrate energy
metabolism pattern, group 4 included the patients with hypermetabolic
energy metabolism pattern. The concurrent registration of direct-current
potential (DCP) and number of superslow oscillations (SSO) was made in a
forehead-palm lead.
Results: The enzymic energy metabolism pattern correspond with zero to
3 SSO and DCP value more than -10 mV; the hypoxic energy metabolism
pattern correspond with more than 10 SSO and DCP value more than -15
mV; the substrate energy metabolism pattern correspond with more than
10 SSO and “optimal” DCP value of -15 to -35 mV; the hypermetabolic
energy metabolism pattern correspond with more than 18 SSO and DCP
value less than -35 mV; optimal (normal) energy metabolism pattern
correspond with 4 to 9 SSO and DCP value of -15 to -35 mV.
Conclusions: The DCP monitoring allows to determine the kind of energy
metabolism pattern on the basis of number of superslow oscillations of
direct current potential during ten minutes and background values of
direct-current potential.
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Background: Multiple barriers exist to achieving energy and protein
targets in the critically ill. Elke et al [1] used data from ICU’s worldwide
which estimated average energy delivery of only 1057 kcals/day and
protein delivery 49 g/d (0.7 g/kg/d). Weijs et al [2] demonstrated that
meeting energy and protein requirements is associated with decreased
mortality. Local data from 2012 found an average delivery of 1424 kCal
and 56.8 g protein/d (0.75 g/kg/d) once at target rate (TR) and that 40%
of patients were taking > 5 days to reach TR. As a result alterations were
made to the ICU feeding protocol; 1.GRV threshold increased to 300 ml,
2. Daily monitoring of energy and protein provision, 3.Introduction of
protein modules.
Objectives: To assess energy and protein delivery for enterally fed
patients in a 16 bed ICU following implementation of modifications to
protocol, and comparison with historical controls.
Methods: A retrospective, case control study over 2 weeks in the ICU.
Energy and protein intakes recorded from admission up until day 20; or
until discharge from critical care, removal of the enteral feeding tube or
death.
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Results: 20 patients, 11 male + 9 female, aged 23-84 yrs. Mean weight
80 kg + BMI 27.8 kg/m2 (19-41 kg/m2). 79% of patients had EN initiated
within 48 hrs and 95% within 72 hrs. Mean time to TR was 4 days. 19%
of patients took >5 days to reach TR. Mean daily energy delivery
1428 kCal + 93% energy requirements met. Mean daily protein delivery
64.7 g (0.86 g/kg/d) + 71%of protein requirements met.
Conclusions: Increasing GRV threshold improved the number of patients
reaching TR in 5 days by 50%... Energy delivery was similar to 2012 but
higher than those reported by Elke et al [1]. However % of energy
requirements met once at TR increased by 4% from 2012. Protein delivery
increased by 8 g protein /d (13%) and was 15.7 g (22%) higher than stated
by Elke et al. The use of protein modules and daily monitoring improves
energy and protein delivery. However, protein is still falling short of the
recommended 1.5 g/kg/day [3] due to non-feed sources of energy and
high requirements in the obese; ≥ 2-2.5 g/kg IBW (ASPEN, 2009).
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Are we meeting the calorific and protein requirement needed in the
intensive care setting?
ST Passey*, AKA Abi Musa Asa’ari, M Mendis, B Carr
University Hospitals of North Midlands Trust, Critical Care Unit, Stoke-onTrent, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A579
Introduction: Establishing nutrition support in a timely manner and by the
appropriate route is a priority in the management of the acutely unwell patient.
We investigated the total calorific and protein input received in a cohort of
patients in the first 7 days of nutrition support during their critical care stay.
Objectives: We examined the current practice of our intensive care unit
(ICU) regarding the amount of calories and protein given to patients
during the first days of their critical care stay to assess achievement of
energy and protein delivery with respect to consensus guidelines.
Methods: We collected retrospective data from 50 consecutive intensive
care patients from July to November 2014. The inclusion criterion was

Figure 1(abstract A579) Frequency of percentage goal calories in 7
days.
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Figure 2(abstract A579) Frequency of percentage goal protein in 7
days according to BMI.

Figure 3(abstract A579) First feed initiated post admission.

patient’s receiving ≥7 days of prescribed enteral/parenteral feed. Data
collected included; patient demographics, type and amount of feed given
and total propofol administered in the same period. 3 patients were
excluded due to no weight recorded.
We calculated the calorie and protein goal per patient for the 7 day
period according to guidelines. [1,2] We then worked out each patient
total intake and expressed that as a percentage of the goal target;
therefore comparing our practice to the standards. The calories calculated
included those provided in propofol.
ASPEN guidelines suggest delivery of >50 to 65% of goal calories (GC) in
their first week. GC in the acute phase is 25 kcal/kg/day. For patients with
BMI of < 30, GC was calculated from actual body weight whereas with
BMI >30, GC was calculated from ideal body weight. For protein intake
ESPEN and ASPEN both recommend 1.5 g/kg/day for BMI < 30.2 g for
30-40, 2.5 g for >40.
Results: 87.2% of patients received >65% of their weekly GC and 8.5%
received between 50 to 65%.
In the first 7 days from commencement of feed. Only 1 patient (2.1%)
received the required amount of protein according to his BMI. 83%
received between 50 and 99% of the required total.
60% of patients were initially prescribed a high protein feed as per local
guidelines. 26% of patients received low protein feed contrary to local
guideline.
Conclusions: 66% of the patients were started on feed within 48 hours
of admission. 95.7% of our patients were receiving adequate calorific
intake according to guidance. [1,2].
Provision of protein to our critically ill patients remained low despite
predominant use of high protein feed.
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Introduction: In Critical Care Units the life threatening issues take a
priority and Nutrition takes a backseat. Nutrition is a therapy as important
as others and influences the outcome of CCU patients. Early initiation of
enteral nutrition (“Work the gut”) is the mainstay of nutrition in critical
care. Owing to their disease process these patients are at an increased
risk of being underfed and if not monitored properly they experience
“Calorie Debt” with serious consequences on the outcome quantified
using indicators like morbidity, mortality, stress ulcers, pressure ulcers and
other markers.
Objectives: To find the causes of interruption in enteral nutrition in adult
patients admitted to the CCU of a tertiary care hospital in India.
Methods: A prospective observational study was conducted over a
period of 100 days in 3 mixed CCUs. On routine ICU rounds 200 patients
on enteral nutrition were observed. Patients on parenteral nutrition were
excluded. Patients shifted out of ICU were not followed up.
Results: 200 patients were observed twice a day, with 400 instances of
observations, findings were instances of feed interruption 49 (12.25%)
hemodynamic instability, 34.5%) acute GI Hemorrhage, 37 (9.25%)
increased risk for aspiration, 9 (2.25%) Intestinal obstruction and 21 (5.25%)
operational faults (kitchen service, pharmacy service and staff crisis) and
on 250 (62.5%) instances patients received enteral nutrition at right time
and same was maintained throughout their stay in the CCU. The identified
causes of delay in initiation and maintenance of early enteral nutrition in
critically ill were classified as avoidable and unavoidable. As a team the
target was to initiate early enteral nutrition (within 24-48 hours of CCU
admission) because of its pronounced physiological, infection control and
financial benefits over parenteral nutrition and also because of the
nutritional state of a patient significantly affects the outcome of the
patient, avoidable causes must be strictly monitored, avoided, staff
education and awareness must be spread amongst care givers.
The “calorie debt” should be properly documented and the target at least
50-65% of calorie requirement must be made up within7 days of CCU
admission or hospital stay.
Conclusions: Enteral nutrition is vital but often overlooked in the face of
conventional intensive care but care must be taken to minimize the
avoidable causes.
Reference
1. Guidelines for the provision and assessment of nutrition support
therapy in the adult critically ill patient: Society of Critical Care Medicine
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Introduction: Use of Bioelectrical Impedance Analysis (BIA) to assess
nutritional status in intensive care unit (ICU) patients has not been
extensively studied.Traditionally used clinical and biochemical indicators
are not reliable in critically ill patients [1].
Objectives: To test the hypothesis that BIA indices can reliably evaluate
nutritional status in ICU patients.
Methods: A prospective observational study done in patients admitted to
medical ICU between 1st October and 31st December 2014. After
informed consent, all patients > 18 years were included. Exclusion criteria
were pregnancy, amputees, Body mass Index > 34 and < 16 Kg/m2, those
with cardiac pacemakers and ascites [2]. Baseline demographics, clinical,
biochemical and BIA data were recorded. Based on serum albumin (SA)
and total lymphocyte count (TLC) [3], three nutritional status groups were
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formed. Well-nourished group (WNG) had SA ≥ 3.5 g/dl and TLC ≥ 1400
cells/m3 and severely malnourished group (SMNG) had SA < 2.8 g/dl and
TLC < 1000 cells/mm 3 . Moderately malnourished group (MMNG) had
values in between the two groups.
Results: Out of the ninety patients, 66.7% (60/90) were in MMNG and
11% in SMNG. On comparison of traditional indicators with BIA, only SA,
TLC and Haemoglobin were significant. BIA indices like phase angle (PA)
and Extracellular water (ECW)/ Total body water (TBW) had higher values
in WNG and SMNG respectively. PA positively correlated with SA and
ECW/TBW was negatively associated with SA and mechanical ventilation
days.PA among non-survivors were significantly lower than survivors.
Conclusions: BIA is a reliable tool for nutritional assessment in ICU patients.
ECW/TBW and PA are important indices and can be used to prognosticate
critically ill patients.Further studies in a larger number of patients are
needed to validate this technique.
Grant Acknowledgment: I am thankful to all the patients and the staff
in Medical ICU for their support and cooperation.
References
1. Jensen GL, Mirtallo J, Compher C, Dhaliwal R, Forbes A, Grijalba RF, Hardy G,
Kondrup J, Labadarios D, Nyulasi I, Castillo Pineda JC, Waitzberg D,
International Consensus Guideline Committee: Adult starvation and
disease-related malnutrition: a proposal for etiology-based diagnosis in
the clinical practice setting from the International Consensus Guideline
Committee. JPEN J Parenter Enteral Nutr 2010, 34(2):156-159.
2. Kyle UG, Bosaeus I, De Lorenzo AD, Deurenberg P, Elia M, Manuel Gómez J,
et al: Bioelectrical impedance analysis-part II: utilization in clinical
practice. Clin Nutr 2004, 23(6):1430-1453.
3. Seltzer MH, Fletcher S, Slocum BA, Engler PE: Instant nutritional
assessment in the intensive care unit. JPEN J Parenter Enteral Nutr 1981,
5(1):70-73.

A582
Bedside adipose tissue metabolism in acute critical care illness
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Introduction: MD is a bedside in vivo sampling technique that permits
continuous analysis of a patient’s interstitial fluid chemistry. As the
interstitial fluid bathes the cells, its composition reflects the local
metabolic activity of those cells thus reflecting intracellular metabolic
changes and disorders. The primary substances that provide information
about metabolism are lactate, pyruvate, glycerol and glucose. In addition,
blood metabolic alterations have been well characterized in severely ill
patients. In vivo MD is performed by implanting a commercially available
catheter that mimics a blood capillary at the site of interest.
Objectives: In this study, we used MD to assess adipose tissue metabolic
patterns in a large number of ICU patients.
Methods: Upon admission in the ICU, a microdialysis catheter (CMA60,
CMA, Solna, Sweden) was inserted into the subcutaneous adipose tissue
of the upper thigh. Dialysate samples were collected in microvials and
were analyzed immediately for glucose, pyruvate, lactate, and glycerol
using a mobile CMA ISCUS analyzer. The lactate/pyruvate (L/P) ratio was
automatically calculated. Measurements were performed 6 times per
day for 3 consecutive days. The daily mean values of MD measurements
were calculated for each patient. Glycolysis was defined as LP ratio < 30
and tissue lactate>2 mmol/L, lipolysis was defined as tissue
glycerol>200 mmol/L, ischemia was defined as LP ratio>30 and
pyruvate level < 70 mmol, while mitochondrial dysfunction was defined
as LP ratio>30 and pyruvate>70 mmol.
Results: The study included 203 mechanically ventilated medical, trauma
and surgical patients aged>18 yrs. Median age was 67 years. All septic
patients met the ACCP/SCCM criteria for sepsis. Apache II and SOFA
scores were calculated upon admission. Sepsis stages included: SIRS n =
24, severe sepsis n = 46 and septic shock n = 133. It is wel known that
critical care sepsis is characterized by an excessive release of extracellular
glucose, lactate, and glycerol. Septic patients had higher glycerol, glucose
and lactate levels but kept lower pyruvate and L/P ratio levels thus
mirroring the well-known sepsis related blood metabolic alterations.
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Lactate and glycerol were higher in mitochondrial dysfunction, glucose
was lower in ischemia and L/P ratio was higher in mitochondrial
dysfunction and ischemia. Only 19 patients (9%) had a normal metabolic
profile. Lipolysis and glycolysis were present in 73% and 52% of
the patients respectively. Mitochondrial dysfunction was observed in
26 patients (13%) and ischemia in 27 patients (13%). ICU mortality was
53%. The mortality observed in the study population was 77% in
mitochondrial dysfunction, 52% in ischemia and 49% in patients that
exhibited neither mitochondrial dysfunction nor ischemia.
Conclusions: Bedside subcutaneous adipose tissue MD is possible to
diagnose and separate diverse metabolic patterns in ICU patients.
Lipolysis is the most common observed metabolic pattern followed by
glycolysis.

A583
Accuracy of sofa score evaluation and critical hyperglycemia after
burns
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1
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A583
Introduction: The hyperglycemic condition from dysregulated glucose
homeostasis has been defined stress hyperglycemia. Following burn
trauma it persists in a hypermetabolic flow phase as a response of burn
itself and sepsis. Serial Sequential Organ Failure Assesment (SOFA) score
is recommended from American Burn Association for evaluation of organ
dysfunction/failure.
Objectives: The aim of this study is to test the relation of serial SOFA
score evaluation and probability of critical hyperglycemia during burn
injury.
Methods: This is an observational prospective cohort study. Population is
composed of adults hospitalized in ICU of the Service of Burns near
University Hospital Center, Tirana, Albania for 5 years(2010-2015).Patients are
grouped according glucose values on three categories: Patients with
Euglycemia ( 80-120 mg/dL), Moderate Hyperglycemia (121-180 mg/dL) and
Critical Hyperglycemia (> 180 mg/dL ).Test characteristics and performance
as well as AUC are calculated for SOFA score on the 3-rd,7-th,14-th and 21 -st
day after burn injury.
Results: The prevalence of Critical Hyperglycemia in adult burn patients is
6.9%. Using the value 6 as the cutoff SOFA scoring for dysfunction/ failure,
serial SOFA score evaluation and presence of critical Hyperglycemia have a
good correlation. On the 14-th day after burn the values of Area Under the
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Curve, Positive Likelihood Ratios and Positive Predicted Values (PPV) are
the better values as complementary information to clinical assessment
(Figure 1, Figure 2).
Conclusions: In patients with clinical sepsis after severe burns the
probability for Critical hyperglycemia is higher after the first week
(Positive Predicted Value 38.71% ) This tells us that 2 of 5 patients with
sepsis after the first week of the illness will demonstrate critical
hyperglycemia. Hyperglycemia is a sign of sepsis in severely burned adult
patients.

A584
Serum mineral concentrations in the patients of surgical intensive
care unit
J-M Lee1*, ES Bang2
1
Ajou University School of Medicine, Suwon, Republic ofKorea; 2Ajou
University Hospital, Suwon, Republic ofKorea
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A584
Introduction: Concentrations of some circulating trace elements such as
zinc and selenium are known to decrease significantly after severe trauma,
surgery, sepsis, and severe systemic inflammatory response and decreased
plasma trace elements concentrations are associated with severity of
critical illness.
Objectives: We examined the value of plasma trace element, zinc (Zn),
copper (Cu), manganese (Mn) and selenium (Se) when assessing nutritional
status in critically ill patients in the surgical intensive care unit (ICU).
Methods: A total of 54 patients (34 males and 20 females, mean age of
64 years old) who were admitted to surgical ICU and consulted to the
nutritional support team (NST). Arterial blood samples were obtained on
the day of NST consultation and every 7 days until discharge from the ICU.
The concentrations of trace elements were measured at the Seoul Medical
Science Institute (Seoul, Korea). The references of trace elements were
like this; Zn (66-110 μg/dl), Cu (75-145 μg/dl), Mn (4.7 - 18.3 μg/l), and Se
(5.8-23.4) μg/dl.
Results: The mean length of stay in the ICU and mortality were 22.7 days
(median 14 days) and 24%, respectively. The Zn deficiencies were detected in
72%. The mean concentration of Zn on the day of NST consultation was 55.5
± 22.9 μg/dl and it recovered to normal range to 89.5 ± 29.3 μg/dl on the
following day 14 after TPN and trace elements requirement drug appliance.
There was 36% of Cu deficiency, only one case of Se deficiency and no Mn
deficiency. Both Cu and Mn showed increased concentration in normal
range; Cu : 83.7 ± 22.2 μg/dl à 108.9 ± 32.4 μg/dl and Mn : 9.4 ± 4 μg/l
à13.8 ± 3.7μg/l, respectively.

Figure 1(abstract A583) Test performance-characteristics of SOFA score on 3, 7, 14, 21 day testing for critical hyperglycemia.
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Figure 2(abstract A583) Area Under the Curve for SOFA 3, 7, 14, 21 and Critical Hyperglycemia (Respectively: AUC 0.54;0.59;0.72;0.63)

Conclusions: There was high incidence of Zn deficiency (72.2%). Zn deficiency
can induce the impaired wound healing, diarrhea and immunosuppression,
therefore, we recommend regular checkup of serum Zn level and strict
supplement. Compared to Zn, other trace elements showed quite normal range
of serum concentration. Further study about trace elements and nutritional
status and clinical outcome in the ICU patients are needed.

A585
Factors impact on insufficient nutrition and effects of timely adequate
nutrition support on patient outcomes in adult intensive care patients
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1
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Unit, Izmir, Turkey; 2Dokuz Eylul University Faculty of Medicine, Internal
Medicine, Izmir, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A585
Introduction: Most of the studies comparing effects of enteral and
parenteral nutrition on morbidity and mortality have been performed on
surgery patient groups or in mixed intensive care unit patients. Numbers
of studies performed in medical intensive care units are limited and they
all include few number of patients.
Objectives: In the present study we aimed to analyze association of
adequacy of nutrition support with infectious complications, length of stay
in intensive care unit and hospital, and mortality in medical intensive care
unit patients and causes of insufficient nutrition in patients who are not met
target daily caloric intake.
Methods: Data of patients who were hospitalized in medical ICU between
January 2012 and December 2013 were reviewed retrospectively. Patients
older than 18 years of age and who had been dependent to mechanical
ventilation for at least 3 days were included. 220 patients were determined
after retrospective review of patient files with laboratory and imaging results.
Results: 133 male and 87 female patients were included.151 patients
reached the target caloric intake.Mean target calorie was 1579 kcal/d in
the adequate caloric intake group, and 1739 kcal/d in insufficient caloric

intake group (p < 0.001).The number of comorbidities in both groups were
similar (1.91 ± 1.07/1.87 ± 1.00; p >0.05).According to logistic regression
analysis parenteral nutrition and lymphoma were found to be major
independent risk factors for insufficient calorie intake. The most common
cause for cessation of nutrition was detection of a residual. Nosocomial
infection frequency in adequate and insufficient caloric intake groups were
similar, respectively. Enteral nutrition was the most effective feeding way in
adequate caloric intake group (p < 0.002). Parenteral nutrition and
immunosuppressive treatment were major independent risk factors for
mortality based on logistic regression analysis.Mortality of patients in
adequate and insufficient caloric intake groups was 53% and 76%,
respectively (p < 0.002).
Conclusions: Enteral nutrition in critical care patients is safe and effective.
Patients who were fed enterally were more associated with reaching the
target caloric intake.It is far more difficult to reach target caloric intake by
parenteral nutrition and it is associated with an increase in mortality.
More effort should be sought for the continuity of enteral nutrition.
Adequate amounts of nutrition significantly decreases mortality.
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Introduction: Many studies have shown that the standard of the
nutrition of ICU-patients influence the patient results, measured by ICULOS (length of stay), hospital-LOS and mortality. The energy deficit
accumulating during the first days of the ICU stay may play an important
role for the patient results. After implementation of a multi-professional
ICU nutrition protocol, including a broadly teaching/information phase for
both nurses and anesthesiologists, we conducted a retrospective study.
Aim: The aim of the study was to evaluate the implementation of the ICU
nutrition guidelines measured by prescribed and given kcal/kg/day, and to
investigate the physicians’ and nurses’ compliance to the new guideline.
The intervention: The nurses should drive the nutrition protocol, which
means that they should assess the infusion rates, to reach the target of the
kcal prescription.
Methods: We conducted a retrospective study, with pre and post
measures due to the implementation. Sample: Randomly selected patients
in a 5-bed ICU with mixed surgical and medical patients at a medium-sized
hospital in Norway. Inclusion criteria: Random adults ICU patients (over
18 years) on invasive ventilation support for minimum two days. We ended
up with 665 days, which were the days of 45 patients. 364 days (of
25 patients) before the implementation and 301 days (of 20 patients) after
the implementation. The average age in both groups were 65 years, and
49% woman and 51% men. The average ICU stay was 8 days, ranging from
2 to 25 days.
Results: There was no significant difference from day 7-25, but from day
1-5 there were significant better results in nutrition of the patients
measured in minimum kcal/day that was set to 25 kcal/kg/day (p <
0.001). Mean difference was 4.5 kcal/kg/day. The patients in the
intervention group received mean 25/kg/day and the number for the
control group was 20 kcal/kg/day. No significant differences in LOS,
ventilator days or mortality.
We found no significant findings between the intervention group and the
control group, when it came to deficit between what prescribed by the
physicians and what was actually given by the nurses. After the
implementation all the nurses were supposed to register and document
the deficit every morning, but that was only performed in 30% of the
301 days.
As other intensive care unit (ICU) therapies, nutritional support has
become more complex requiring tight supervision and monitoring. It has
repeatedly been shown that despite awareness of guidelines and
prescription of the recommended amounts of energy (25 kcal/kg), both
overfeeding and underfeeding still remains a problemin ICU.
Research have shown that implementation of new guidelines has many
barriers. Effective nurse physician collaboration may enhance the success
of the compliance to the guidelines. Shared guidelines for nurses and
physicians may lead to less complex decision-making of the patient care
and enhanced quality of care.

CARDIO-VASCULAR MONITORING
A587
Passive leg raising for predicting fluid responsiveness: a systematic
review and meta-analysis
X Monnet*, J-L Teboul
Paris-South University Hospitals, Paris-South University, Medical Intensive
Care Unit, Inserm UMR_S 999, Le Kremlin-Bicêtre, France
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Introduction: The passive leg raising (PLR) test has been proposed to
predict fluid responsiveness in patients with acute circulatory failure. We
reviewed and meta-analysed the studies that investigated the PLR-induced
changes in cardiac output (CO) or surrogates and the PLR-induced changes
in arterial pulse pressure (PP) as predictors of fluid responsiveness.
Methods: MEDLINE, EMBASE and Cochrane Database of Systematic
Reviews were screened for relevant original and review article. Studies
quality was assessed with the QUADAS-2 scale.
Results: Twenty-two studies including a total of 975 patients responded
to the selection criteria for the PLR-induced changes in CO. In these
studies, CO was measured by echocardiography in 7 studies,
transpulmonary thermodilution in 7 studies, bioreactance in 4 studies,
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oesophageal Doppler in 3 studies, pulmonary artery catheter in one study
and suprasternal Doppler in one study. Among those 22 studies, 9
including a total of 432 patients responded to the selection criteria for
the PLR-induced changes in PP. Data are reported as mean (95%
confidence interval) or mean ± standard deviation. All studies but two
were conducted in adults. The pooled correlation between the PLRinduced changes in CO and the volume expansion-induced changes in
CO was 0.73 (0.69-0.77). For the PLR-induced changes in CO, the pooled
sensitivity was 0.81 (0.84-0.87) and the pooled specificity was 0.90 (0.870.92). The pooled area under the Receiver Operating Characteristics (ROC)
curve was 0.95 ± 0.01. The mean of the best threshold was a PLRinduced increase in CO of more than 10 ± 2%. For the PLR-induced
changes in PP, the pooled sensitivity was 0.51 (0.44-0.58) and the pooled
specificity was 0.84 (0.78-0.89). The pooled area under the ROC curve was
0.79 ± 0.04 (p < 0.01 vs. the area under the ROC curve for the PLRinduced changes in CO). The mean of the best threshold was a PLRinduced increase in PP of more than 12 ± 4%.
Conclusions: The PLR test is highly reliable in predicting the response of
CO to volume expansion in patients with acute circulatory failure. Its
predictive value is significantly better when its effects are assessed by
measuring CO or a surrogate of CO than when measuring PP, in
particular with a lower specificity.
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Can detect the left ventricular contraction performance from PEP using
ecg r wave?
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Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A588
Introduction: The onset of ventricular depolarization defines the start of
the pre-ejection period (PEP), which is commonly used as an index of
myocardial contractility. Although the fiducial point for this onset has
traditionally been the onset of the Q wave of the electrocardiogram
(qPEP), the Q wave is not visible in some patients. Therefore, other
measurement points have also been used in the literature, including the
peak of the R wave (rPEP). However, there has been little systematic
examination of measurement issues associated with the selection of the
fiducial point for ventricular activation.
Objectives: The aim of this study is to evaluate rPEP for detecting the
left ventricular contraction performance (dp/dt) compared with qPEP.
Methods: After approval of the institutional animal ethics, six adult pigs
weighting 40kg were anesthetized with an i.m. injection of ketamine,
midazolam and atropine sulfate. Anesthesia was maintained isoflurane in
oxygen, ketamine and vecronium bromide. Intubation was undertaken.
Mechanical ventilation was started with 10ml/kg in tidal volume. An
electrocardiography, ascending aortic pressure and left ventricular
pressure were monitored by polygraph-system (RMT-1000, Nihon Kohden,
Tokyo, Japan). A pulmonary artery catheter was inserted by pressure
curve visualization. CO was measured by thermodilution method
(774HF75, Edwards Lifescience LLC, Irvine, CA, USA). Spearman’s rank
correlation coefficient and Blant-Altman analysis was used to evaluate the
ability for the left cardiac contraction performance.
Results: Two-hundred points are simultaneously measured respectively.
rPEP has a good correlation to qPEP (rPEP = 35.1 + 0.82 qPEP; rs = 0.84,
P < 0.0001). The Bias and standard error between rPEP and qPEP are 16.3
+/- 0.8 (14.8 to 17.8; 95%CI). rPEP also has a good ability for estimating
the left cardiac contraction performance (dp/dt = 2807.6 - 14.3 rPEP; rs =
0.68, p < 0.0001).
Conclusions: rPEP is correlated well with qPEP. Therefore, rPEP could use
an alternative parameter for left cardiac contraction performance instead
of qPEP under various clinical setting.
Grant Acknowledgment: This work was supported by Grant-in-Aid for
Scientific Research (C) 26462361.
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Introduction: We hypothesize that changes of shape of arterial blood
pressure (ABP) high-frequency waveform signal can be reflective of body’s
response to stress, in particular to hemorrhage.
Objective: To apply Machine Learning (ML) and sequential pattern
extraction to ABP waveforms to reliably detect slow bleeding.
Methods: 62 healthy pigs are anesthetized, intubated, ventilated, and
instrumented prior to and during a controlled bleeding at a rate of 20 ml/min.
ABP is recorded at a 250 Hz rate. To estimate the likelihood of bleeding, our
algorithm:
(1) Extracts 10 s disjoint intervals of ABP waveform and standardizes the
time series to zero mean and unit standard deviation;
(2) Discretizes the standardized data into a sequence of symbols each
reflective of a particular value of the standardized ABP;
(3) Identifies which sequential patterns of symbols are present in the
current interval data from among patterns previously extracted from
training data using SPADE algorithm [1];
(4) Feed the identified sequential patterns into previously trained ML
classifier (Random Forest) to predict current bleeding status of the
subject. The procedure is empirically evaluated using leave-one-pig-out
crossvalidation.
Results: Figure 1 shows crossvalidation ROC curves for 1 min, 5 min and
15 min time marks after the onset of bleeding. At 80% specificity, our
approach detects 42% of bleeding pigs at just one minute into bleeding
(20 ml of blood lost, 75% AUC), 73% of bleeding pigs at 5 min (100 ml of
blood lost, 85% AUC), and 90% of bleeding pigs at 15 min (300 ml of
blood lost, 94% AUC).
In addition, our method enables easy interpretation of learned patterns.
An example in Figure 2 shows how distribution of bleed vs. no-bleed test
cases changes when two most informative sequential patterns are
present or absent in ABP waveform. When both patterns are absent, the
probability that the subject is bleeding is 16%. When either is present the
probability increases to 50%, and if both are present it reaches 92%.

Figure 1(abstract A589) ROC of bleeding detection model at 1, 5,
and 15 min from the onset of controlled hemorrhage.
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Either of these patterns is present in 54% of all data. Figure 2 also shows
representative ABP waveforms for the four combinations of the absence
and presence of these patterns.
Conclusions: ML and sequential pattern extraction enables effective
monitoring of ABP waveforms for indications of hemorrhage. The
presented approach can be used to enhance current practice of
hemodynamic monitoring while helping clinicians interpret patterns of
patients’ physiological response to stress.
Acknowledgments: Work partially supported by NSF (award 1320347)
and by NIH (grant NR013912).
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Introduction: Critical cardio-respiratory instability (CRIcrit) poses a
substantial risk for patients in step-down-units (SDU) and requires
immediate medical attention. It is often preceded by mild episodes of CRI
(CRImild).
Objective: Apply Machine Learning (ML) to continuous noninvasive vital
sign (VS) monitoring data of patients experiencing CRImild, and predict
which of these patients will deteriorate to CRIcrit.
Methods: Our data includes the continuously monitored VS (heart rate,
respiratory rate, and SpO2, sampled every 20s, and blood pressure
sampled every 2h on average) of 156 SDU patients whose VS exceeded
criteria for CRImild (heart rate < 40 or >140, respiratory rate < 8 or >36,
systolic BP < 80 or >200, diastolic BP>110, SpO2 < 85%) for either brief
intervals or had questionable clinical significance [1]. Of these CRImild
patients, 29 deteriorated to CRIcrit, which was more severe and generally
displaying multiple VS abnormalities simultaneously at least 1h after the
initial CRImild event. The remaining 127 patients had CRImild but never
deteriorated to CRIcrit. For each patient, we extracted two partially
overlapping 1h snapshots of VS data, one preceding the onset of CRImild
event (A), and the other centered on it (B). Statistical features of the VS
were extracted from each snapshot, and fed to a ML random forest
classifier trained to predict if the patient will deteriorate to a CRIcrit 1h or
later from the onset of the leading CRImild event. We quantified
performance of the resulting models A and B using leave-one-patient-out
cross validation.
Results: Model A using data available at the onset of the leading
CRImild event identifies 80% of patients who will deteriorate to CRIcrit
with 56% specificity and 100% such patients at 17% specificity,
achieving area under the ROC (AUC) score of 78% (Figure 1). Model B,
which includes 30 min of data observed during and after the CRImild
event boosts AUC to 80.1% and specificity at 100% sensitivity to 37%
(identifies all patients at elevated risk of CRIcrit at least 30 minutes
ahead of its onset, while correctly identifying 37% of those who will not
experience such deterioration). Extending the observation period to 30
min after the initial CRImild more than doubles the ability to identify
low risk of CRIcrit.
Conclusions: ML can dynamically triage patients undergoing CRImild
episodes to obtain a highly sensitive prediction of which of those
patients will deteriorate to CRIcrit at least 30-60 min in advance, while
confidently eliminating patients unlikely to deteriorate. These results
suggest potential triage utility in assessing CRI.
Grant Acknowledgements: NSF 1320347, NIH 1R01NR013912.
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Figure 2(abstract A589) Distribution of probability of bleeding based on the two most informative sequential patterns of shape of the ABP
waveform.
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Introduction: Predicting fluid responsiveness is of paramount importance
to avoid unnecessary fluid administration in ARDS patients, since a positive

Figure 1(abstract A590) ROC of Models A (dashed) and B (solid).

fluid balance is associated with ARDS mortality [1]. Several tests with high
reliability to predict fluid responsiveness are now available, but none have
been validated in the prone position (PP) in ARDS patients, while this
treatment is now a cornerstone of the therapeutic armamentarium of
severe ARDS [2].
Objectives: To evaluate the diagnostic performance of three methods to
predict fluid responsiveness in PP: cardiac index variation during the
Trendelenburg position and an end-expiratory occlusion, and pulse
pressure variation after increasing tidal volume (VT) to 8 ml.kg-1 predicted
body weight (PBW).
Methods: This study is a prospective single-center study, performed on
ARDS patients in PP, monitored with the PiCCO device, and with acute
circulatory failure. Patients were studied at baseline with bed angulation 13°,
during a 1-min postural change in the Trendelenburg position with bed
angulation -13°, during a 1 min increase of VT to 8 ml.kg-1 PBW, during a
15-s end-expiratory occlusion and after IV infusion of 500 ml crystalloids.
Patients were returned to baseline settings after each intervention. Fluid
responsiveness was deemed present if cardiac index assessed by
thermodilution increased by at least 15% after fluid administration.
Results: 19 patients (SAPS II 56 (48-62)) were included at the time of
abstract submission. VT was 6.0 (5.9-6.2) ml.kg-1 PBW, PaO2/FiO2 ratio 158
mm Hg (116-201), PEEP 8 (6-10) cm H2O, and plateau pressure 23 (20-27)
cm H 2 O. 7 patients (37%) were deemed fluid-responsive after fluid
administration. The area under ROC curve of the pulse contour derived
cardiac index during the Trendelenburg maneuver and the end-expiratory
occlusion test were 0.91 (95% CI: 0.77-1) and 0.45 (95% CI: 0.17-0.73),
respectively. An increase in cardiac index ≥ 8% during the Trendelenburg
maneuver enable to diagnose fluid responsiveness with a sensitivity of
71% (95% CI: 43-100%), and a specificity of 100% (95% CI: 100-100%).
Cardiac arrhythmia were present at baseline in 11 patients (58%), which
were therefore excluded from pulse pressure variation analysis. The area
under ROC curve of pulse pressure variation during VT increase to 8 ml.kg1
PBW was 0.50 (95% CI: 0.04-0.96).
Conclusions: Cardiac output measurement during a Trendelenburg
maneuver is a reliable method to assess fluid responsiveness in ARDS
patients in the prone position.
Trial Registration: Clinical trial registered with www.clinicaltrials.gov
(NCT01965574).
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Introduction: Inadequate cardiac output is associated with poor outcome
following cardiac surgery and is generally modified by use of inotropic
agents, volume resuscitation and epicardial pacing. Although temporary
epicardial pacing is frequently utilised post-cardiac surgery, the potential
impact of determining the optimal R-R interval in the critically ill has
largely been ignored. Echocardiography (Echo) has been used to optimise
cardiac output by modifying pacing settings.
Objectives: We sought to determine the impact of the R-R interval on
cardiac electromechanics, cardiac output and stroke volume in patients
following cardiac surgery on a cardiothoracic intensive care unit.
Methods: 24 sequential patients (14 males, age 65.9 ± 16.5; APACHE
12.6 ± 2.9)being paced following cardiac surgery were assessed using
transthoracic echocardiography within 4 hours of returning to the CICU.
Pacing was set to the presumed optimal rate basing on clinical evaluation
by the treating anesthesiologist. Echo data included LV/RV systolic &
diastolic function including Doppler assessment of stroke volume (SV),
Cardiac Output (CO) and total isovolumic contraction/relaxation time
derived by ejection time (ET) & filling time (FT). tIVT was calculated as [60(total ET+total FT); t-IVT > 14 s/m is associated with left ventricular
dyssynchrony [1]. Echo was performed at the baseline RR interval and at
heart rates from 70 to 110 bpm in increments of 10bpm. Time Pearson
correlation coefficients, accounting for the repeated nature of the data,
were used to assess relationships between the investigated measures.
Results: Results are shown in Table 1.
There was no consistent nor predictable correlation between changes in
HR and SV, CO or CI in the overall population studied except in mitral
valve surgery patients. A strong linear negative correlation was found
between LV t-IVT and SV, CO and CI in all the groups (p < 0.0001 r2-0.88
- Figure 1) regardless the Ejection Fraction (EF). LV t-IVT < 14 s/m
corresponded always with the best CO.The mean changes in CO and CI
overall the echo-driven Pacemaker Optimization were respectively 2.21 (
± 0.97) and 1.2 ( ± 0.52); the maximum change was in patient 10, CO
increase from 3.89 L/min to 7.93 L/min (CI 2.18 to 4.45 L/min /m2).
Conclusions: This is the first report of the role of HR optimization in
post-cardiac surgery patients with epicardial wire, which led to changes
in pacemaker baseline setting in 79% of the patients. This underlines that
the clinical assessment of the pacemaker setting is not sufficient and that
the HR has to be set on the patient’s features. The t-IVT showed to be a
sensitive index to assess the best hemodynamic and electromechanic
profile in our population.

Figure 1(abstract A592) Lv t-IVT vs CO.
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Introduction: Because the oscillatory nature of the arterial pressure and
blood flow, the input impedance assessed in frequency domain provides the
best description of the arterial load [1]. However, this approach is complex
and not feasible in clinical practice. Nowadays, it is possible to measure
simultaneously flow and pressure at the bedside using minimally invasive
monitoring.
Objectives: To test the usefulness of continuous assessment of arterial load
based on a 3-element Windkessel model by a combined analysis of the
esophageal Doppler derived-blood flow and arterial pressure waveform,
against standard frequency-domain analysis of arterial impedance.
Methods: Time-domain variables of arterial impedance were obtained by
the simultaneous analysis of the Doppler derived-blood flow and arterial
pressure. A 3-element Windkessel model was used, consisting on arterial
resistance (R = mean arterial pressure/cardiac output), arterial compliance
[C = stroke volume (SV)/arterial pulse pressure), characteristic impedance
[Zct = maximum derivative of pressure (dPmax/dt)/maximum derivative of
aortic blood flow (dQmax/dt)] (Figure 1). Effective arterial elastance (Ea = 90%

Table 1(abstract A592)
Surgery

RR vs CI

LV t-IVT vs CI

LV t-IVT vs CO

LV t-FT vs HR

Aortic 11 pts

p 0.065 r -0.28

p < .0001 r -0.69

p < .0001 r -0.83

p <0.001 r 0.72

LV t-ET vs HR
p <0.001 r 0.72

Mitral 4 pts

p 0.006 r -0.63

p < .0001 r -0.60

p < .0001 r -0.86

p <0.46 r -0.18

p <0.001 r 0.83

CABG 6 pts

p 0.47 r -0.16

p < .0001 r -0.77

p < .0001 r -0.91

p < .021 r -0.5

p <0.09 r 0.37

Right 3 pts

p 0.81 r -0.07

p < .0001 r -0.92

p < .0001 r -0.77

p <0.001 r -0.86

p <0.005 r 0.77
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Figure 1(abstract A593)

of systolic arterial pressure/SV) was used as a lumped parameter of the
whole arterial load. Frequency-domain analysis of the pressure-blood flow
waveforms was obtained to estimate the input impedance (Z in ),
characteristic impedance (Zc, average of the modulus of 4 th and 10 th
harmonics, Figure 2), and Z1 (modulus at the first harmonic, as an index of
compliance). Reflection coefficient (RC) in time and frequency domain was
estimated as (SVR-Zc)/(SVR+Zc). Measurements were obtained in patients in
whom a vasodilators or vasoconstrictor was introduced or dosage was
changed, and a significant variation in arterial load was expected.
Results: Ten measurements in 6 patients were obtained. Time and
frequency-domain derived Zc were similar at pre(222 vs 203 dyn•s•cm-5;
P = n.s.) and post-intervention (205 vs 165 dyn•s•cm-5; P = n.s.). Pre and
post-intervention values and percentage changes of Zc and Zct were
strongly correlated (R2 = 0.94, R2 = 0.95; R2 = 0.96; P < 0.0001). Time and

frequency-domain derived reflection coefficient were also correlated at
pre (R2 = 0.93; P < 0.0001), post-intervention (R2 = 0.85; P < 0.0001) and
percentage changes (R 2 = 0.85; P < 0.0001). Changes in net arterial
compliance and Z1 were also inversely correlated (R2 = 0.59; P < 0.0001).
As expected, Z0 and R showed an equivalent behavior.
Conclusions: Our preliminary results shows that continuous and
noninvasive assessment of different aspects of arterial load by combined
analysis of Doppler derived-aortic blood flow and arterial pressure could
be feasible at the bedside and comparable to standard frequency domain
analysis.
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Figure 2(abstract A593)

Introduction: Prediction of fluid responsiveness (FR) is a critical step in
management of patients with septic shock. Using ultrasound in detection
of inferior vena cava (IVC) diameters and collapsibility is established in
mechanically ventilated patients; however its use in spontaneous
breathing patients is still controversial [1]. Few studies reported a
correlation between internal jugular vein dimensions and central venous
pressure (CVP) [2,3] but no data are available about the use of IJV
dimensions in detection of FR.
Objectives: The aim of our study is to determine the possible rule of IVC
diameters, collapsibility, and IJV dimensions in prediction of FR in
spontaneous breathing patients.
Methods: Twenty spontaneous breathing patients with septic shock were
included in the study. Ultrasound examination was done before fluid
resuscitation. IVC minimal and maximum diameters, IVC collapsibility index
(IVC maximum - IVC minimum/IVC maximum), IJV cross sectional area, IJV/
Common carotid artery (CCA) ratio, and IJV aspect ratio (IJV vertical
diameter/IJV transverse diameter) were measured before fluid resuscitation.
Transthoracic echocardiography (TTE) was done to determine FR which was
defined as increase in sub-aortic velocity time integral (VTI) > 15% after fluid
bolus 7 ml/Kg. Sensitivity, Specificity and Area under receiver operating
characteristic (AUROC) curves were determined for all ultrasound parameters
as well as CVP for detection of FR.
Results: Eleven patients showed FR and nine patients were nonresponders. APACHE II score was 16 ± 6.3, age was 36 ± 15 years. AUROC
curve (95% CI) for prediction of FR was: 0.51(0.27-0.73) for CVP with
sensitivity 27% and specificity 100% at cutoff value 9 mmHg, 0.5(0.27-0.72)
for IJV aspect ratio, 0.56(0.33-0.78) for IJV/CCA, 0.54(0.31-0.77) for IJV
surface area, 0.52(0.28-0.74) for IVC collapsibility index, 0.72(0.53-0.92)
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for IVC minimum diameter with sensitivity 45% and specificity 89% at
cutoff value 0.3 cm, 0.76(0.48-0.90) for IVC maximum diameter with
sensitivity 82% and specificity 67% at cutoff value 1.5 cm.
Conclusions: Our finding supports the evidence of the poor value of
most of static parameters in prediction of FR in spontaneous breathing
patients. IVC minimum and maximum diameters were the best
parameters in detection of FR in our cohort.
References
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Introduction: The FORE-SIGHT TM monitor measures absolute cerebral
tissue oxygen saturation (SctO2) of the frontal lobes of the brain, in a noninvasive way, through near-infrared spectroscopy (NIRS) [1]. Its value for
early detection of hemodynamic deterioration in the postoperative phase
after congenital cardiac surgery has never been examined. In a
prospective observational study [2], 300 mechanically ventilated patients
younger than 12 years after cardiac surgery will be monitored with NIRS,
in addition to their routine haemodynamic monitoring. The NIRS monitor
is blinded to clinicians, and its predictive value to detect predefined
critical hemodynamic events will be analysed.
Objectives: To compare S ct O 2 in relationship to the arterial oxygen
saturation (S a O 2 ) and central venous oxygen saturations (S cv O 2 ), in
children with cyanotic (CC) and non-cyanotic cardiopathy (NCC) admitted
to the paediatric intensive care unit (PICU) after congenital cardiac
surgery.
Methods: The present study is a preliminary report of baseline data and
monitored values of the first 136 children included in the abovementioned
prospective observational FORE-SIGHTTM study.
Results: The results are summarized in table 1 and table 2. 83 children
were admitted with a CC, 53 with NCC, and 57.3% were boys. Patients in
the CC-subgroup had a longer median PICU length of stay, had lower
mean arterial blood pressures, and higher haemoglobin levels compared
to patients in the NCC-subgroup. Evidently, CC-patients had a lower
mean SaO2. There was a non-significant trend towards lower ScvO2 and
SctO2 values in the CC subgroup (which was significant for L- SctO2). ScvO2
was significantly lower than SctO2 in the CC-subgroup (p=0.002), but not
in the NCC-subgroup (p=0.28).

Conclusions: Notwithstanding the lower observed SaO2, CC patients are
able to preserve brain tissue oxygenation as measured by NIRS, which is
significantly higher than their ScvO2. The additional predictive value of
NIRS in this setting will be assessed in the ongoing Fore-sight study.
Trial Registration: Clinical trial registered with www.clinicaltrials.gov
(NCT01706497).
Grant Acknowledgment: Foundation for Scientific Research Flanders
(FWO) (G. 0904.11). Senior clinical investigator, FWO to Geert Meyfroidt
(1846113N). Methusalem program, Flemish Government to Greet Van den
Berghe (METH/08/07).
Reference
1. Fisher GW, Silvay G: Cerebral oximetry in cardiac and major vascular
surgery. HSR Proc Intensive Care Cardiovasc Anesth 2010, 2(4):249-256.

A596
Use of shock index as a prognostic marker in patients with normal
heart rate and blood pressure at icu admission
FG Zampieri1,2*, F Colombari1
1
Hospital Alemão Oswaldo Cruz, Intensive Care Unit, São Paulo, Brazil;
2
Hospital das Clínicas, University of São Paulo, Intensive Care Unit, São Paulo,
Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A596
Introduction: Heart rate (HR) and blood pressure (BP) are two of the most
ubiquitous hemodynamic parameters assessed in medicine. Nevertheless,
normal values of HR and BP are not absolute markers of stability. Shock
index (SI - ratio between HR and systolic BP) is an important prognosis
marker in trauma [1] and has been suggested to be associated with
mortality in acutely ill patients even when HR and BP are within the
normal range [2]. Intriguingly, there is a lack of data reporting SI as a
marker of severity in the intensive care unit. It is especially unclear if SI
could be an additional useful parameter in patients with normal values of
HR and BP.
Objectives: To assess the association between SI measured at admission
and mortality in otherwise stable patients admitted to the ICU. As
secondary endpoint, we assessed the association between SI and
subsequent need for organ support (vasopressors, mechanical ventilation
and renal replacement therapy).
Methods: Retrospective analysis of all patients admitted from January
2012 until August 2014 in a tertiary ICU in Brazil. Inclusion criteria
assessed at ICU admission were:
1) HR > 50 and < 100 bpm,.
2) Systolic blood pressure > 90 mmHg,.
3) Mean BP > 65 mmHg,.
4) Absence of vasopressor use.
Association between SI and hospital mortality and need for organ support
was assessed through logistic regression controlling for illness severity
(SAPS3 without attributable points for HR and BP).
Results: 3,140 patients were included. Hospital mortality was 5.7% (179
patients). 7.3% (231 patients) eventually required vasopressors; 4.3% (137)
required mechanical ventilation and 2.6% (83) required renal replacement
therapy. Higher SI was independently associated with mortality (Figure 1).
An SI greater than 0.7 had an odds ratio for mortality of 1.43 (95% CI 1.032.00; p = 0.03). A SI value higher than 0.7 was associated with need for
starting vasopressors during ICU stay (OR 1.69; 95% CI 1.28-2.23; p < 0.01).
SI was not associated with need for mechanical ventilation or renal

Table 1(abstract A595)
Number (boy/girl ratio)

Overall

Cyanogenic

Non-Cyanogenic

136 (57.3%)

83 (56.6%)

53 (58.5%)

p-value (*)

Age in months: median (IQR)

5.5 (2-18.5)

5 (2-19.8)

6 (2-17)

0.61

PICU LOS in days: median (IQR)

5 (3-9)

6 (4-12)

3 (2-6)

0.0004

Hemoglobin (g/dl)

10.9 (1.2)

11.1 (1.2)

10.5 (1.1)

0.005

Mean arterial pressure (mmHg)

63.7 (9.6)

61.7 (9.5)

66.8 (9.1)

0.003

Mean and SD was reported, except for age and ICU LOS. (*) P-value of the comparison of the cyanogenic and non-cyanogenic groups. T-test was
used to compare means, Wilcoxon ranking-test for medians
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Table 2(abstract A595)
Overall

Cyanogenic

Non-Cyanogenic

SaO2 (%)

92.7 (7.4)

90.7 (8.0)

95.7 (4.9)

ScvO2 (%)

67.3 (12.7)

65.5 (11.9)

70.8 (13.7)

0.07

L-SctO2 (%)

71.6 (7.2)

70.6 (7.8)

73.1 (5.9)

0.04

R-SctO2 (%)

71.3 (6.9)

70.5 (7.7)

72.6 (5.2)

0.08

A-SctO2 (%)

71.7 (6.5)

70.8 (7.3)

73.1 (4.8)

0.06

p=0.002

p = 0.28

ScvO2 < A-SctO2

p-value (*)
< <0.0001

Mean and SD was reported, except for age and ICU LOS. (*) P-value of the comparison of the cyanogenic and non-cyanogenic groups. T-test was
used to compare means, Wilcoxon ranking-test for medians

Figure 1(abstract A596)

replacement therapy. Excluding patients with a known diagnosis of chronic
heart failure did not change the results.
Conclusion: In a population with otherwise stable vital signs at
admission, higher SI values were independently associated with mortality
and need for vasopressors. SI should be considered as an additional
prognostic marker in this population and may help predicting future
hemodynamic instability.
References
1. Cannon CM, Braxton CC, Kling-Smith M, Mahnken JD, Carlton E,
Moncure M: Utility of the shock index in predicting mortality in
traumatically injured patients. J Trauma 2009, 67(6):1426-1430.
2. Rady MY, Smithline HA, Blake H, Nowak R, Rivers E: A comparison of the
shock index and conventional vital signs to identify acute, critical illness
in the emergency department. Ann Emerg Med 1994, 24(4):685-690.

A597
Correlation between twofold left ventricular outflow tract-velocity time
integral and stroke volume index in mechanicaly ventilated patients
R Blancas1*, Ó Martínez González1, J Luján2, C Martínez Díaz2, A Núñez Reiz3,
D Ballesteros1, B López Matamala1, C Martín Parra1, M Á Alonso Fernández1,
M Chana1
1
Hospital Universitario del Tajo, Critical Care, Aranjuez, Spain; 2Hospital
Universitario Príncipe de Asturias, Critical Care, Alcalá de Henares, Spain;
3
Hospital Clinico San Carlos, Critical Care, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A597
Introduction: Ultrasound is a non-invasive and bedside accessible method
of cardiac function monitoring. Cardiac echocardiography has several
limitations due to difficulties to obtain an acceptable acoustic window in
critical care settings. Left ventricular outflow tract (LVOT) velocity time
integral (VTI) can be measured in most critical care patient and is an useful
tool for this purpose. Calculations of cardiac output needing aortic valve
area are strongly dependent on skills and observers [1]. We hypothesize
that twofold LVOT-VTI is an accurate calculation of stroke volume
index (SVI).

Figure 1(abstract A597) Correlation of paired data.

Objectives: To assess correlation between SVI and twofold LVOT-VTI.
Methods: Three ICU from different university hospitals participated in the
study. Consecutive patients with invasive haemodynamic monitoring on
mechanical ventilation were included. Patient with aortic valve regurgitation
or dynamic stenosis on the LVOT were excluded from the study. LVOT-VTI
was measured by pulsatile Doppler echocardiography. Five measurements
of LVOT-VTI were obtained. Mean and maximum values were recorded.
Simultaneously, five measurement of SVI by floating pulmonary artery
catheter (PAC) or Pulse Induced Contour Cardiac Output (PiCCO)
themodilution methods were obtained and the mean was recorded. Mean
and maximum LVOT-VTI were correlated with mean invasive SVI. Statistical
analysis: correlation was assessed by Pearson correlation index and intraclass
correlation coefficient (ICC).
Results: Forty paired measurements were recorded in fifteen patients. One
patient was excluded from the study due to the difficulty to obtain an
adequate acoustic window. Nine patients were monitorized by PiCCO and 6
by PAC. Mean LVOT-VTI correlated better than maximum LVOT-VTI with SVI.
Mean LVOT-VTI was 19.21 cm and the mean SVI was 39.34 mL/m2 (Pearson
correlation index r = 0.621, p < 0.001; ICC = 0.561, p < 0.001). This
correlation worsened when LVOT-VTI was close to 30 cm.
Conclusions: LVOT-VTI could be useful as a non-invasive simple method to
calculate SVI in most of mechanically ventilated patients. Twofold LVOT-VTI
seems to be an accurate calculation of SVI, not needing antropometric data.
Larger studies are needed to assess factors influencing on erroneous
measurements.
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Objectives: To evaluate the accuracy of cardiac output (CO) measurements
by intensive care unit (ICU) physicians performing transthoracic
echocardiography with pulsed-wave doppler ultrasound (PWD), compared
with the pulmonary artery catheter (PAC).
Methods: Prospective observational cohort study. A total of 42 consecutive
critically ill patients who required hemodynamic monitoring with pulmonary
artery catheter were enrolled over a period of 18 months. Demographic data,
reason for admission, comorbidities, APACHE II, SOFA, need for vasoactive drugs
and acceptability of the ultrasound measurements, were analyzed. In each
patient, three PWD-CO estimations were obtained by three different observers
with basic echocardiography training. The PWD-CO was obtained using the
maximum of three left ventricular outflow tract (LVOT) diameter measurements
and the mean of three LVOT velocity time integral measurements. The PAC-CO
was obtained averaging the results of 3 thermodilutions. The mean of the three
PWD-CO estimations and the PAC-CO were compared to evaluate the
agreement between the two methods. Patients with no regular sinus rhythm,
aortic valve disease or with impossibility to perform the echocardiographic
measurements were excluded. The interobserver accuracy and the agreement
between both methods were measured by the coefficient of intraclass
correlation (CIC) and a Bland-Altman plotting (BAP).
Results: From a total of 42 studied patients, 22 were excluded. In
14 patients (33%) it was impossible to perform the echocardiographic
measurements. The average age was 67 years, 79% male. The average of
the APACHE II and SOFA scores were 23 (± DE 8.41) and 7 (± DE 2.86).
The most frequent diagnosis on admission to the ICU was septic shock
(43%) and the majority of patients required mechanical ventilation (83%)
and vasoactive drugs (79%). The interobserver agreement was considered
good according to the CIC 0.7 (IC 95% 0.48-0.86; p < 0.001). The BAP
demonstrated acceptable agreement with a mean of differences 0.64
litres/minute, standard deviation of 1.18 litres/minute and 95% limits of
agreement of -1.73 to 3.01 litres/minute. When The CO was lower than 6
litres/minute, the agreement improved, with a mean of differences 0.13
litres/minute, standard deviation of 0.89 litres/minute and 95% limits of
agreement of -1.64 to 1.90 litres/minute.
Conclusions: In critically ill patients with adequate echocardiographic
images, the PWD-CO estimation can be reproducible between observers
with basic echocardiographic training and showed acceptable agreement
with PAC-CO. In the group of patients with CO less than 6litres/minute
the agreement is even better, demonstrating the PWD-CO estimation
reliable and useful in this group of patients.
Reference
1. McLean AS, Needham A, Stewart D, Parkins R: Estimation of cardiacoutput
by non-invasive echocardiographic techniques in the critically illsubject.
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Figure 1(abstract A598) Bland-Altman PWD-CO vs PAC-CO.

Figure 2(abstract A598) Bland-Altman PWD-CO vs PAC-CO, CO <6
L/min.
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Introduction: Central venous pressure (CVP) is frequently used to guide
fluid therapy, although there are confounders of CVP like intra-abdominal
pressure (IAP) and mechanical ventilation. Despite a large number of
studies on the interactions of intra-abdominal pressure, mechanical
ventilation and CVP there are few studies investigating the impact of both
major confounders of CVP in the same setting.
Objectives: Therefore, it was the aim of our study to investigate the
association of CVP to IAP, mean airway pressure mPaw and hemodynamic
parameters derived from transpulmonary thermodilution (TPTD) in a mixed
group of ICU-patients in part mechanically ventilated and in part with
increased IAP.
Methods: We analyzed a prospectively maintained hemodynamic database
including 399 TPTD-measurements in 42 patients with PICCO-monitoring
(Pulsion Medical Systems, Feldkirchen, Germany) and simultaneous
measurements of IAP. Statistics: Spearman correlation, Wilcoxon-test for
unpaired samples; multiple regression analysis; IBM SPSS 22.
Results: Age 68 ± 12 years, 19 female, 23 male, APACHE-II 19 ± 8, SOFA
8 ± 4. IAP was increased (≥12 mmHg) in 162/399 (40.4%) measurements,
and patients were under mechanical ventilation in 262/399 (65.7%) of
measurements. 20.6% of measurements were without ventilation and
without increased IAP, 26.6% with both ventilation and increased IAP.
CVP significantly correlated to IAP (r = 0.215; p < 0.001), mPaw (r = 0.196;
p < 0.001) and extravascular lung water (EVLWI; r = 0.262; p < 0.001).
Patients with increased IAP had significantly higher CVP (16 ± 7 vs. 13 ±
7 mmHg; p < 0.001), but comparable GEDVI (820 ± 191 vs. 799 ± 152
ml/m²; p = 0.238) versus patients with normal IAP. Furthermore, patients
with mechanical ventilation had a higher CVP (15 ± 6 vs. 13 ± 7 mmHg;
p = 0.001), but comparable GEDVI (796 ± 163 vs. 825 ± 175 ml/m²; p =
0.632) versus patients without mechanical ventilation. CVP was
independently associated to mPaw (p < 0.001; T = 4.407), to IAP (p <
0.001; T = 4.157) and to GEDVI (p = 0.035; T = 2.120), but neither to
EVLWI nor to Cardiac Index CI. Changes in CVP (Delta-CVP) were
independently associated to Delta-GEDVI (p = 0.044; T = 2.03) and - with
borderline significance - to Delta-mPaw (p = 0.066; T = 1.857), but not to
Delta-IAP, Delta-EVLWI or Delta-CI. Delta-CI was independently associated to
Delta-GEDVI (p < 0.001; T = 8.915) and Delta-IAP (p = 0.046; T = 2.003), but
not to changes in CVP, EVLWI or mPaw.
Conclusions: 1. In a mixed group of patients with and without increased
IAP and with or without mechanical ventilation, CVP was independently
associated to IAP, mPaw and GEDVI.
2. Changes in CVP were independently associated to changes in GEDVI
and in mPaw.
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3. Changes in CI were independently associated to changes in GEDVI and
in IAP, but not in CVP.
4. Regarding substantial dependence of CVP from various hemodynamic
and respiratory parameters, interpretation of absolute values and also
changes of CVP remains to be difficult.

A600
Inferior vena CAVA distensibility index predicting fluid responsiveness
in ventilated patients
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B Llorente Ruiz, R Molina Montero, C Arenillas Juanas, A Pardo,
L Alcázar Sánchez-Elvira, JA Cambronero Galache
Hospital Principe de Asturias, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A600
Introduction: Echocardiography is a non-invasive procedure which
enables full assesment of cardiac function. The inferior vena cava (IVC) is
a compliant blood vessel, easily distended, especially in cases of
hypovolemia. Assessment of the physiologic characteristics of the IVC
provides a rapid distinction between low and high volume states and
offers the clinician a rapid, noninvasive way to guide resuscitation in
critically ill patients.
Objectives: To assess the reliability of the distensibility of inferior vena
cava (dIVC),measured by ultrasound, as an indicator of fluid
responsiveness in ventilated patients.
Methods: Observational prospective study in a 14-bed Intensive Care Unit.
We enrolled 15 patients requiring advanced hemodynamic monitoring
(PiCCO, Vigileo, Swan-Ganz catheter). The dIVC was calculate as (maximum
diameter - minimum diameter)/minimum diameter and possible responders
were defined as dIVC >18%.IVC assessment was done just proximal to the
hepatic veins, which lie approximately 0.5 to 3 cm from the right atrium,
following the American Society of Echocardiography guidelines.
Hemodynamic parameters were collected at baseline and after a fluid
challenge. Fluid challenge was made by de maneuver of passive legs raising
(PLR) that mimics a fluid challenge of 300 ml. Fluid responsiveness was
defined by an increase of > 15% in cardiac output. Demographics
characteristics, reason of ICU admission, severity of illness by APACHE and
necessity of vasopressor support were also collected.
Results: We included 15 patients with an age mean of 64.67 + 14.1, 40%
male. Abdominal septic shock was the most frequent reason of ICU
admission(40%),respiratory (20%),cardiogenic (13.3%) and others(20%).
Median APACHE was 19.27 + 5.86. All patients were on mechanical
ventilation with PEEP mean 11.40 + 3.74. All patients were on sensual
rhythm and 80% needed vasopressor support. Advance hemodynamic
monitoring was made by using PiCCO, Vigileo and Swan-Ganz catheter,
60%, 26.7% and 13.3%, respectively. dIVC was > 18% in 4 patients (26.7%)
and 2 patients (50%) responded to fluid challenge. In 11 patients (73.11%)
dIVC was < 18% and 10 of them (90.9%) didn’t respond to fluid challenge.
Statistical analysis showed no significant differences (p > 0.05).
Conclusions: Assessment of the IVC distensibility index in mechanically
ventilated patients provides a useful and reliable tool in predicting response
to volume in critically ill patients. Although our data do not show a statistical
significance probably due to sample size, measuring the VCI should be part
of a hemodynamic assessment specific protocol to evaluate the necessity or
not of volume, that it is so important in the evolution of critical patients.
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Figure 1(abstract A601) Bland Altman plot of TVD measurements

Introduction: Imaging the microcirculation provides valuable information
regarding perfusion in a range of shock states. We report a new
microcirculatory assessment device, the Braedius Cytocam, an Incident
Dark Field (IDF) video microscope, and compare it with the most
commonly used precursor device, the Microvision Microscan which utilises
side stream dark field (SDF) imaging.
Methods: This comparison study was performed within an existing
experimental model of traumatic hemorrhagic shock. The study was
approved under the Animals (Scientific Procedures) Act 1986. Six terminally
anaesthetized pigs were subjected to injury and haemorrhage followed by
resuscitation with a variety of fluids. Microcirculatory measurements were
taken from the sublingual region at baseline (pre-injury and haemorrhage)
and in the thirty minute shock phase following controlled haemorrhage.
Measurements were taken using the SDF device immediately followed by
the IDF device. At least three, and ideally five, measurements were taken
using each device. Video sequences were anonymised and then exported
for analysis using a semi automated software tool (Automated Vascular
Analysis v 3.0, Microvision Medical). Videos were analysed for Total Vessel
Density (TVD) and Microvascular Flow Index (MFI). In order to assess image
quality, identical images of the sublingual microcirculation of one of the
investigators was taken using the two devices. Image contrast was assessed
using Image J software, a pixel assessment tool. Differences between groups
was assessed using paired t tests or Wilcoxon matched - pairs signed rank
tests depending on normality of data.
Results: 88 matched video sequences were obtained, 40 during baseline
and 48 during the shocked state. There were no differences in density or
flow data recorded from the two devices at baseline [TVD IDF 14.2 ± 2.4 /
TVD SDF 13.2 ± 2.0, p 0.17] [MFI IDF 3 (2.8-3.0) / MFI SDF 3 (2.9-3.0), p
0.36] or during the shocked state [TVD IDF 11.64 ± 3.3 / TVD SDF 11.4 ±
4.0 p = 0.98] [MFI IDF 1.9 (0.6-2.7) / MFI SDF 1.7 (0.3-2.6) p 0.55]. Bland
and Altman analysis (Figure 1) showed no evidence of significant bias.
Vessel contrast was significantly better when using the IDF device for
both capillaries [17.1 ± 3.9 (IDF) v 3.4 ± 3.6 (SDF), p = 0.0006] and
venules [36.1 ± 11.4 (IDF) v 26.4 ± 7.1 (SDF) p 0.014].
Conclusion: The Braedius Cytocam is a useful new device for assessing the
shocked microcirculation with significant improvements in image contrast
and quality over precursor devices. Data produced by the two devices
appears comparable and this should aid investigators wishing to transition
to the new device.
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Introduction: The correlation of the inferior vena cava (IVC) diameter and
the internal jugular vein (IJV) diameter with Central Venous Pressure (CVP)
was already tested.
Few reports compared IVC and IJV ultrasound measures in the same
population. No data there are on the correlation of the internal jugular
vein diameter and CVP in ventilated patients.
Objectives: To test and compare the correlation of CVP with IVC and IJV
maximal diameters, collapsibility and distensibility indexes, IJV ratio in a
population of ventilated and spontaneous breathing patients (SBP).
Methods: This is a cross-sectional study conducted during 2015 in an
Italian ICU. We included adult patients with a Central Venous catheter
without cerebral ischemia or bradycardia.
Ultrasound images of IJV and IVC diameters at end-expiration (IJVDmax,
IVCDmax) and at end-inspiration (IJVDmin, IVCDmin) were obtained with
the patient supine using a 5-10 MHz and a 1-5 MHz probe (General
Electric ).
At the same time: we performed a transthoracic echocardiography to
evaluate the Left Ventricular Ejection Fraction and the Tricuspid annular
plane systolic excursion (TAPSE) as index of Right Ventricular ejection
fraction; we calculated the collapsibility index of IVC (IVCDmax - IVCDmin /
IVCDmax X 100%) in SBP; the distensibility indexes (IVCDmax - IVCDmin /
IVCDmin X 100%) in ventilated patients; the anteroposterior and transverse
IJV diameters at end-expiration (AP-IJV, T-IJV) and the IJV ratio (AP-IJV
divided by T-IJV); we collected clinical data (with intra-abdominal pressure
and CVP). Analyses were performed using the Stata/SE Statistical Software
13.1. The Mann-Whitney test was used to compare variables between
patient’s groups. Correlations were calculated by means of Pearson or
Spearman’s rank correlation coefficients.
Results: 55 patients (12 ventilated and 43 spontaneous breathing) were
included. The overall median age was 79 years (range 69-83), SAPS II was
36 (32-48), shock was main admission diagnosis. There were significant
differences (p < 0,05) between patients with CVP ≤ 8 mmHg and those
with CVP > 8 mmHg regarding IVCDmax, AP-IJV, IJV ratio (1,8 cm vs 2,2
cm; 6,8 mm vs 9,1 mm; 0,55 vs 0,67 respectively). There were no
significant differences between ventilated and SBP patients regarding
IVCDmax, AP-IJV, IJV ratio. We found a significant positive correlation
between IVCDmax and IJV ratio and CVP in ventilated (r=0,61 with p=0,03
and r=0,6, p=0,04) as in SBP (IVCDmax vs CVP r=0,35, p=0,02; IJV ratio vs
CVP r=0,35, p=0,03). AP-IJV was correlated to CVP in SBP (r=0,58,
p=0,0001).
Conclusions: If our results on the correlation of IVCDmax and IJV ratio
with CVP in ventilated and spontaneous breathing patients will be
confirmed in future studies, these measures could be use as alternative of
CVP, in SBP could be used also AP-IJV. Limitation few ventilated patients.
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Introduction: Catheterization under ultrasound (US) guidance of the
central venous catheters is now a part of recommendations. It was already
validated for the jugular way, allowing to decrease the failures, to obtain a
faster venous access and to reduce the complications. The US can allow
also the check of the good position and the absence of complications.
Objectives: The objective of the study SUBGEUS was to compare an “all”
US technique (catheterization and control) versus the standard technique
(cutaneous landmark and radiographic location), to estimate the times of
subclavian catheters catheterization and their check.
Methods: This single center, randomized, controlled study was approved
by the Ethics Committee of Clermont-Ferrand and had included 300
patients requiring the catheterization of a central subclavian catheter and
randomized into two groups: “all” US or standard (STD). The primary
endpoint was the time between the start of the process until verification
of the catheter. The secondary endpoints were: time of the different stages
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of the procedure, the occurrence of complications (pneumothorax,
hematoma, arterial puncture), malpositions, the failure rate (> 2 punctures)
and the number of punctures.
Different times were evaluated: T0 = disinfection, T1 = puncture, T2 =
return of blood, T3 = dressing,.
T4 = realized checking, T5 = correction made if necessary.
Results: 150 catheters were placed in each group. Age, BMI, male /
female ratio, SOFA, IGS II, side of placement were not different. US has
identified 10 cases of thrombosis. The median total time of T0-T4
procedure was shorter in the group US (1064 [840-1350] sec vs 1345
[1065.1730] sec, p = 0.0001). The time (in seconds) were US / STD: T0-T1
(310 [213-400] vs. 205 [138.255], p = 0.0001), T1-T2 (100 [55-222] vs 67
[25-145], p = 0.0005), T2-T3 (310 [245-394] vs. 278 [194-373], p = 0.01),
T3-T4 (292 [190-397] vs. 672 [510-987], p = 0.001). The failure rate was
not significantly different between the two groups (US = 16% vs STD =
19%, p = 0.54). There was no significant difference between the number
of punctures (US 1.6 ± 1.5 vs STD 1.8 ± 1.6, p = 0.28), and malpositions
(US = 20 vs STD = 22, p = 0.74). No pneumothorax was found, 8 arterial
punctures (5 US vs 3 STD, p = 0.72), 13 hematomas (8 US vs 5 STD, p =
0.57). For 11 cases, chest radiography allowed to objectify undetected
malposition by US.
Conclusions: The first analysis of this RCT showed a decrease in total
procedure time (catheterization + control) with a longer time of
catheterization but a quick time of check for catheterization of subclavian
venous catheters with US. The failure rate and the number of malpositions
were not different. However, research by malposition US can be made
difficult by poor echogenicity compared to the right atrium, the difficulty of
identifying a flow turgid when tested contrast and malposition in venous
confluence. Ultrasonography detected thrombosis in 7% of cases.
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Introduction: Chest ultrasound (CU) has been suggested as an
alternative to CXR to detect the majority of pulmonary abnormalities and
misplacements of central venous lines. A good diagnostic accuracy has
been reported for CU in intensive care units and postoperative setting,
whereas chest auscultation (CA) shows a poorer diagnostic accuracy ( [1],
[2]) than CXR. The use of CA, CU and CXR as guides for treatment has
been seldom reported ( [3]).
Objectives: The aim of this study was therefore to evaluate the
usefulness of CA, CU and CXR to identify clinically significant findings in
cardiac surgical patients and to measure their therapeutic efficacy.
Methods: This study is a post-hoc analysis of a previous prospective
observational study on the diagnostic value of CU after cardiac surgery [1].
On admission to ICU, all patients had chest auscultation, ultrasound and
chest x-ray. Any abnormality detected by each method and suggesting a
change in clinical management was noted. For each method, the
therapeutic efficacy was calculated as the ratio of number of exams
indicating changes in management to the total number of exams.
k statistics were used to assess the agreements of CU and CA with CXR.
Results: Ninety-four of the 151 patients included (62%) showed
abnormalities on chest X-ray. Chest ultrasound classified correctly 144
patients and chest auscultation 76. Abnormalities detected by chest X-ray
requiring interventions were 16 (10%), one consolidation needing
bronchoscopy, 7 alveolar-interstitial syndromes needing diuretic therapy,
2 pleural effusions and 2 pneumothoraxes needing drainage positioning,
2 endotracheal tube misplacements and 2 central venous catheter
misplacements to be corrected. CXR was not able to identify 3 pericardial
effusions. Number of intervention and therapeutic efficacy of each
method are summarized in Table 1. The overall agreement for clinically
significant interventions suggested by the CXR was very good for chest
ultrasound and weak for chest auscultation.
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Table 1(abstract A604) Therapeutic efficacy of each methods
Type of intervention

Chest Ultrasound

Chest Auscultation

Chest x-Ray

Broncoscopy

1

0

1

Start of diuretic therapy

5

1

7

Pleural effusion drainage

2

0

2

Pneumothorax drainage

2

2

2

Pericardial effusion drainage

3

0

0

Change of endotracheal tube position

2

2

2

Central venous Catheter relocated

2

0

2

Therapeutic Efficacy

11% (17/151)

2,9% (5/151)

10% (16/151)

Conclusions: although therapeutic efficacies of CU and CXR are relatively
low, both methods are useful to identify clinically significant findings not
discovered by CA in postoperative setting.
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Introduction: Acute gastrointestinal haemorrhage (GIH) is a common
medical emergency with a significant morbidity and mortality. Although
endoscopy is considered as a primary diagnostic modality, computed
tomography (CT) angiography is recently introduced as an alternative
diagnostic tool because of its advantages such as readiness, wide
anatomic coverage, and minimal invasiveness. However, no studies have
evaluated the diagnostic performance of CT angiography according to
the clinical severity of GIH.
Objectives: The objective of this study was to compare the diagnostic
performance of CT angiography in patients with the different severity of GIH.
Methods: This study was performed in single tertiary teaching hospital
ED. We have retrospectively identified all adult patients who have
received GIH protocol CT angiography during 2 years. Patients with
trauma or without further diagnostic workup were excluded. The results
of CT angiography was considered as positive if there was any signs of
active extravasations of contrast materials, enhancement of the bowel
wall, presence of vascular abnormalities, polyp, or tumor. The reference
standard consisted of esophagogastroduodenoscopy, colonoscopy,

sigmoidoscopy, angiography, bleeding scan, capsule endoscopy and
surgery, either alone or in combination. Clinical severity was stratified
according to the amount of transfused RBC during first 2 days. Patients
were categorized into mild (1st quartile), moderate (2nd and 3rd quartile),
and severe group (4th quartile). Diagnostic performance was measure by
sensitivity, specificity, area under receiver operating characteristics curve
(AUC), positive predictive value (PPV), and negative predictive value (NPV).
Results: Among 262 cases analyzed, 75 (28.6%), 139 (53.1%), and
48 (18.3%) were categorized as mild, moderate and severe group,
respectively. Severe group was more likely to have hematemesis as
presenting symptoms. And severe group had lower blood pressure and
lower hemoglobin level. Patients with severe GIH had a tendency to
receive conventional angiography more frequently (mild [9/75, 12%],
moderate [42/139, 30.2%], and severe [28/48, 58.3%]). Diagnostic
performance of CT angiography was significantly higher in more severe
GIH (Table 1 and Figure 1).
Conclusions: Diagnostic performance of CT angiography is better in
patients with more severe GIH.
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Introduction: Central venous catheters (CVC’s) are used frequently in
modern medicine. After CVC insertion a conventional chest radiograph
(CCR) is often ordered to detect complications and/ position There are
reports that the use of ultrasound (US) might be better in detecting
complications and correct or incorrect position and is more time efficient.
Objectives: We conducted a prospective observational study in which we
compared the use of US versus conventional chest radiograph (CCR) in

Table 1(abstract A605) Diagnostic performance of CT angiography
Prevalence

Sensitivity

Specificity

AUC

PPV

NPV

All patients (N = 262)

74.4 (68.7-79.6)

73.8 (67.1-79.6)

94.0 (85.4-98.3)

.839 (.797-.881)

97.3 (93.2-99.3)

55.3 (45.7-64.6)

Mild (n = 75)

66.7 (54.8-77.1)

64.0 (49.2-77.1)

92.0 (74.0-99.0)

.780 (.694-.866)

94.1 (80.3-99.3)

56.1 (39.7-71.5)

Moderate (n = 139)

73.4 (65.2-80.5)

73.5 (63.9-81.8)

94.6 (81.8-99.3)

.841 (.784-.897)

97.4 (90.9-99.7)

56.5 (43.3-69.0)

Severe (n = 48)

89.6 (77.3-96.5)

86.0 (72.1-94.7)

100 (47.8-100)

.930 (.878-.983)

100 (90.5-100)

45.5 (16.7-76.6)

Data were described as percentages with 95% confidence intervals except AUC. AUC, area under the receiver operating characteristics curve; PPV,
positive predictive value; NPV, negative predictive value
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Figure 1(abstract A605)

patients receiving a CVC for the detection of post insertion complications
and to confirm proper CVC position.
Methods: Adult patients in need for a CVC could be included. All CVC´s
were inserted under direct in plane US guidance. After insertion US was
used to screen for correct or incorrect CVC position (in the case of a CVC
in the Internal Jugular Vein (IJV) the ipsilateral subclavian vein (SCV) and
in case of a CVC in the SCV the ipsilateral IJV was examined. On the
ipsilateral side the two upper “blue points” were examined to rule out a
pneumothorax. Finally cardiac ultrasound (CUS) was used to chech
correct or incorrect CVC position in the heart or inferior cava vein and
with the use of 5 cc agitated saline the pattern of microbubbles in the
right atrium was recorded to confrim proper position. The time needed
to obtain a CCR was noted. The results of the CCR were compared to the
US results in a 2 × 2 table (US correct and incorrect position versus CCR
correct and incorrect position).
Results: 46 Patients were included: 3 SCV and 43 IJV CVC´s were inserted.
The results of US and CCR in detecting pneumothorax were equal (n = 0).
In 1 patient no CUS view could be obtained, in the other 45 the results
of CCR and US were the same (correct position of the CVC). The
sensitivity of US for detecting propper CVC position was 1,0 (0,9-1.0).
The mean time needed waiting for the result of the CCR was 20 (0-195)
minutes. we excluded the waiting time for CCR in 1 patient during a
hospital system faliure for 2 days.
Conclusions: US is comparable to CCR in detecting proper position and
complications after CVC insertion and is more time efficient. If a mode of
control after CVC insertion is wanted, US is the preferred method.
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Introduction: To avoid unnecessary X-ray examinations for confirming
the correct placement of a central venous catheter and ruling out
complications the following two criteria have to be met: 1) Confirmation
of the correct placement in the vena cava, 2) Exclusion of pneumothorax
and haemothorax. The latter can be accomplished using ultrasound [1],
[2]. To prove the correct placement in the vena cava an ECG based
approach has been suggested. Since this is only reliable with sinus
rhythm patients with atrial fibrillation pose a problem. The following
approach offers a safe alternative method in this population.
Objectives: The aim of this pilot study was to examine the feasibility of
using ultrasound with two acoustic windows to visualize the j-wire in the
vena cava.
Methods: In eight consecutive critically ill patients requiring a central
venous catheter the vena cava was visualized from the right body side of
the patient through the liver or the subcostal window displaying the
heart with the connection of the vena cava to the right atrium. This
examination was performed using the vivid S6 with a sector scanner
(M4S-RS, 1.5 to 3.6 MHz) or convex scanner (4C-RS, 2 to 5 MHz; GE
Healthcare, Munich, Germany). It accompanied the insertion of the j-wire
before dilatation and insertion of the catheter.
Results: The j-wire could be identified in all eight patients from the right
body side and in seven out of eight patients with the subcostal approach.
Conclusions: The visualization of the j-wire in the vena cava is a simple
non-invasive bedside ultrasound-based method shown to be reliable in
our pilot study. It confirms the correct placement of central venous
catheters. Complications like pneumothorax and haemothorax can also
be ruled out with ultrasound of the pleura. A radiological X-ray
examination would be no longer needed with this indication. As an
additional benefit, an unintended arterial placement would be identified
before dilatation of the vessel.
References
1. Lichtenstein D, van Hooland S, Elbers P, et al: Ten good reasons to
practice ultrasound in critical care. Anaesthesiol Intensive Ther 2014,
46:323-335.
2. Lichtenstein DA, Meziere G, Lascols N, et al: Ultrasound diagnosis of occult
pneumothorax. Crit Care Med 2005, 33:1231-1238.

A608
Real-time evaluation of optic nerve sheath diameter (ONSD) in awake
neurosurgical patients
N Weidner1*, H Bomberg1, S Antes2, A Meiser1, T Volk1, HV Groesdonk1
1
University Hospital Homburg/Saar, Department of Anesthesiology, Critical
Care and Pain Medicine, Homburg, Germany; 2University Hospital Homburg/
Saar, Department of Neurosurgery, Homburg, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A608
Introduction: Ultrasound measurement of the optic nerve sheath
diameter (ONSD) has been utilized as an indirect assessment of
intracranial pressure (ICP). Currently, the normal ONSD is believed to be <
5 mm, whereas diameters above 6 mm are considered to reflect a
clinically significant increase in ICP. Despite these standard values, the
ONSD has never been compared with simultaneously measured ICP
values in awake, spontaneously breathing patients.
Objectives: In this prospective study, we investigated the correlation
between ONSD and the simultaneously measured ICP by means of an
intraparenchymatic P-Tel probe in awake, spontaneously breathing
patients.
Methods: ICP was measured continuously in 15 patients by means of an
intraparenchymatic P-Tel probe. Additionally, ONSD was measured in all
patients by the readily available LOGIQ e Ultrasound machine from
General Electric (GE Healthcare, Little Chalfont, UK) with a high-frequency
7.5-10-MHz or higher linear array ultrasound transducer. The ONSD was
measured 3 mm behind the optic disc in both transverse and sagittal
planes. The average of the three measurements was recorded and
compared with the ICP. Additionally, ONSD of patients with an ICP of 110 mmHg (n=6) were compared with ONSD of patients suffering from an
ICP of 11-20 mmHg (n=9).
Results: In all patients and for both eyes, the ONSD correlated well with
the simultaneously measured ICP (Pearson R = 0.77 - R = 0.88).
Comparison of patients with normal and increased ICP revealed that the
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ONSD measurement accurately predicts an elevated ICP with an optimal
cut-off value of 5.05 mm (AUC of 0.93, sensitivity 92%, and specificity
89%, p < 0.001).
Conclusions: This study underlines the usefulness of ONSD measurement
to accurately predict increased ICP, especially in awake, spontaneously
breathing patients.

A609
Ultrasound-based assessment of gastric volume in enterally fed
critically ill patients
J Skornik*, H Bomberg, N Weidner, A Meiser, T Volk, HV Groesdonk
University Hospital Homburg/Saar, Department of Anesthesiology, Critical
Care and Pain Medicine, Homburg, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A609
Introduction: Enteral feeding via gastric tube has become part of routine
care for critically ill patients. However, studies investigating the optimal
volume and duration of nutrition in these patients are lacking. Moreover,
underestimation of residual gastric volume due to gastric emptying
disorders provides increased pulmonary aspiration risk. In this context,
gastric ultrasonography allows qualitative and quantitative assessment of
gastric contents and volume in nonobese and obese patients using an
ultrasound based measurement of the cross-sectional area (CSA) of the
antrum.
Objectives: In this prospective study, we evaluated the accuracy of
ultrasound based gastric volume measurement in critically ill patients.
Additionally, we evaluated a new ultrasound pocket device for its
usefulness in measuring gastric volume.
Methods: Gastric volume was determined before and after a passive
reflux-test by means of measuring the cross-sectional area (CSA) of the
antrum. During the reflux-test, the gastric tube was opened for 5 minutes
and the reflux-volume was documented. The measurements were
performed in all patients first by the readily available Vivid i Ultrasound
machine with a curved-array transducer and second with the V-scan
maschine, both from General Electric (GE Healthcare, Little Chalfont, UK).
Results: Up to now, we performed 15 measurements with both devices
and identified 6 patients with more than 100 ml of gastric volume (110193 ml). Interestingly, in all of these 6 patients no reflux was detectable
during the reflux-test. Regarding reproducibility of the gastric volume
measurements using the Vivid i ultrasound machine, there were no
significant differences between the measurements before and after the
reflux-test (75 ± 56 ml vs. 78 ± 54 ml; p = 0.61). The same was true for
the pocket device (65 ± 58 ml vs. 59 ± 50 ml; p = 0.64).
Conclusions: This study underlines the usefulness of ultrasound based
gastric volume measurement in critically ill patients with standard
ultrasound and pocket devices, respectively.
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The fice course and qualification - experience from the cheshire and
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Introduction: The utility of echocardiography for assessing the critically
ill patient has long been recognised. The Focused Intensive Care
Echocardiography (FICE) training pathway is endorsed by the Intensive
Care Society of the UK. Candidates attend a full day course consisting of
lectures and practical sessions. Subsequently, every candidate is required
to complete a logbook of 10 supervised cases and 40 further cases within
12 months. The qualification is attained by passing a triggered
assessment.
Objectives: We aimed to establish the effects of implementing the first
part of the FICE training programme in our region.
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Methods: A regional FICE course was established and run on two occasions.
All sessions were delivered by British Society of Echocardiography accredited
consultants and echo-sonographers. A course evaluation and a survey of
practice were completed, allowing candidates to rate their confidence in the
FICE curriculum items before and after the course.
Results: A total of 28 candidates gave their rating. The grades of doctors
attending were as follows: 12 (42.8%) consultants 12 (42.8%) specialty
registrar trainees and 4 (14.4%) more junior medical trainees. On a scale
of 1 to 5, all components of the course scored highly. Candidates
particularly liked the practical (median rating 5, IQR=interquartile range
5-5) and the anatomy on ultrasound (median rating 5, IQR 4-5) sessions.
Previous echo experience was limited: 12 (42.9%) candidates reported no
previous experience, 8 (28.6%) reported 10 previous scans or more; no
candidate had performed more than 40 echocardiograms. Across all
domains surveyed, candidates’ self-rated competence (on a scale of 1 to
5) rose by 1 point or more. The course especially improved the selfreported familiarity with echo anatomy (median pre-course 2, IQR 2-3 to
post-course median 4, IQR 4-5 score), understanding of machine
optimisation (pre 2, IQR 1-3 to post 4, IQR 3-4) and practical echo skills
(pre 1, IQR 1-2 to post 3, IQR 2-4).
Conclusions: The FICE course is rated highly for its hands-on approach
and improves candidates’ confidence and self-rated knowledge in the
important domains of the FICE curriculum. The feasibility of attaining the
qualification by completing a 50 case logbook within 12 months will be
the subject of further evaluation.
A611
Radiation overdose: the utility of CT scanning in self poisoning
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Introduction: The UK has one of the highest deliberate self-poisoning
overdoses within Europe [1]. The majority of them have a short length of
stay with a low mortality. Patients commonly present with a reduced
GCS, triggering the order for a CT scan. This is generally despite the
absence of lateralising neurology, leading to multiple scans, especially for
recurrent overdoses, often providing little or no clinical benefit and at a
cost of £88 per scan [2].
Methods: This was a retrospective cohort study using data from the
Scottish Intensive Care Society database and radiology archive software.
Six thousand three hundred and thirty-three patients were available and
332 patients matched the parameters we set. These parameters were:
a) Any ICU diagnosis that equals drug overdose/misuse.
b) Any ICU diagnosis that equals drug toxicity.
c) Any ICU diagnosis that equals self poisoning.
The one hundred most recent patients within this group were then
selected.
We collected demographic data, details of overdose and CT scan reports
for these 100 patients using the hospital clinical information systems.
Results: All patients admitted to the Victoria Infirmary ICU with drug
overdoses between 13 January 2009 and 4 July 2014 were reviewed. One
hundred patients were identified. The mean age was 38 years. Fifty-six
patients were male and 44 were female.
The median (IQR) length of stay within ICU was 2 (1-3) [range (1-20)]
days. Median (IQR) APACHE II score (n=82) was 17 (17-21) [range (4-40)].
Five patients (5%) died while in ICU.
Antidepressants were the most commonly abused drug with 32(18%)
cases reported. The next major group was alcohol with 29(17%) cases
and then benzodiazepine with 22 (13%) cases. The majority of overdoses
were mixed substances. 43% of patients had CT scans taken, only 9 (20%
of the 43 scanned) of these patients showed signs of head trauma and
none of these cases had pathology on their CT scan. 31/34(91%) of the
non-trauma cases had negative findings. The remaining 3/34 (9%) had
positive CT findings and all of these significantly changed their
management. Two of these patients died. Pre intubation GCS was
recorded in 63% of patients. The remaining 37% had no GCS information
available. The median and mode GCS were both 3.
Discussion: Our initial hypothesis was that CT brain scanning was
superfluous in the context of drug overdose and represented a defensive
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medical practice. The results of this audit have highlighted that very
occasionally CT scanning results in discovering pathology that
significantly affects subsequent management and disposal. We feel that
we should continue with our current practice and that no reduction in CT
scanning is indicated.
No external funding and no competing interests declared.
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Introduction: Magnetic resonance imaging (MRI) has become a
widespread procedure in critical care patients. Some of these patients are
equipped with implanted cardiovascular diagnostic or therapeutic devices.
The main risks during MRI are movement due to magnetic attraction and
burns. The risks depend on quality and quantity of the implanted
conductive metallic material as well as on the strength of the magnetic
field. There is confusion which patients with which devices can safely
undergo MRI. This also applies to transpulmonary thermodilution (TPTD)
catheters which currently are not approved to be left in place during MRI.
However, risks of delaying MRI until the catheter can be removed,
potential harms of removal and risks and costs of repeated arterial
cannulation have to be outweighed.
Objectives: We analyzed a prospectively maintained TPTD database for
patients undergoing MRI with PiCCO-TPTD (Pulsiocath; Pulsion Medical
Systems SE, Germany) catheters left in place.
Methods: Patients charts of 16 patients undergoing 20 MRIs with TPTDcatheters were analyzed for side effects. To detect potential catheter
dysfunction we compared the last measurements before and after MRI
(Wilcoxon-test for paired samples; IBM SPSS 22). Furthermore, a
questionnaire regarding the local standard procedure in case of MRI in
patients with PiCCO-catheter was sent to 11 experts in hemodynamic
monitoring.
Results: 20 MRIs in 16 patients (5 male, 11 female); age 63 ± 7 years;
APACHE-II ± 5. No local or systemic complications of the MRI
examinations were reported. Hemodynamic measurements before and
after MRI were not significant different for any parameter derived from
TPTD or pulse contour analysis: CI (4.07 ± 18.35 vs. 4.079 ± 1.41 L/min/²;
p = 0.526), GEDVI (775 ± 176 vs. 802 ± 154 ml/m²; p = 0.560), EVLWI (8.7
± 2.4 vs. 8.9 ± 4.1 ml/kg; p = 0.716), SVRI (1513 ± 472 vs. 1456 ± 527
dyn*s*cm-5 *m-2; p = 0.550), SVV (13.8 ± 8.2 vs. 12.6 ± 7.8 %; p = 0.146),
dPmax (1392 ± 616 vs. 1423 ± 702 mmHg/s; p = 0.881). Questionnaires:
Including our center, the catheters were removed in five centers in
general and left in situ in six centers. In one center, strategy has changed
to removal despite absence of evidence for side effects when not
removing the catheter. Seven centers reported on 174 MRI examinations
with the TPTD catheter left in situ without any side effect or damage to
the catheter. Strategies in the centers removing the catheter comprised
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delaying the MRI as well as removal of the catheter before MRI with and
without replacement after MRI.
Conclusions: 1.) Despite the limitations of a small number of examinations
our data do not give hints for harms to the patients or to the TPTD
catheter when leaving the TPTD catheter in situ during MRI.
2.) Limited residual risks of the indwelling catheter have to be outweighed
to the risks of delayed examination or removal of the catheter and
repeated cannulation as well as to the costs of repeated TPTD-catheter
Insertion.

A613
Chest ultrasound for evaluation of bilateral pulmonary infiltrates in
initensive care unit: a comparison with clinical assessment, sonographic
assessment
J Jeon*, SB Hong
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea,
Republic of
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A613
Background: When the new bilateral air space pacification develops, we
are usually indistinguishable bilateral pulmonary infiltrates from
congestive cardiac failure. Until now, for the differential diagnosis of
cardiogenic edema and pneumonia, laboratory finding including white
blood cell (WBC), C-reactive protein (CRP), B-type natriuretic peptide
(BNP) and imaging studies such as chest computed tomography (CT)
and/or echocardiography were have been used. We evaluated whether
chest ultrasound (CUS, heart+lung) could assist in the differential
diagnosis of pulmonary edema and pneumonia. So, we conducted a
comparison between clinical diagnosis (C-Dx) with the result of the
laboratory finding and sonographic diagnosis (US-Dx) with CUS.
Method: We performed a retrospective observational study evaluating the
utility of CUS in helping to differentiate pulmonary edema and pneumonia
who were admitted to the ICU from January 2013 to December 2014. The
patients who admitted to the medical intensive care unit (MICU), of the
patients showed new developed bilateral infiltration on chest X-ray,
targeting patients who underwent CUS. CUS was performed in all patients
on the first day of admission and after having obtained a clinical diagnosis
of disease. We compared the US-Dx is determined based on the cardiac
and lung ultrasound with C-Dx is determined on the basis of WBC, CRP,
BNP. WBC > 11,000/uL, CRP > 1 mg/dL and BNP > 300 pg/mL were
interpreted as a meaningful. C-Dx and US-Dx were compared to see if it
matches divided into three categories of pneumonia, pulmonary edema,
combined.
Result: During the 2-years study period, seventy-seven patients were
enrolled. C-Dx was associated with US-Dx (P < 0.00, Fisher’s exact test).
US-Dx was associated with final diagnosis (P < 0.00, Fisher’s exact test).
Conclusion: In critically ill patients, diagnosis using chest ultrasound and
diagnosis was inferred to be the result of laboratory test substantially
coincided. Therefore, using such a point, it is useful for the differential
diagnosis of the patient.

A614
Comparison of ultrasound guidance for axillary or subclavian vein
catheterization: a randomized controlled non-inferiority trial
B Louart*, G Buzançais, C Roger, L Muller, JY Lefrant
Nimes University Hospital, Nimes, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A614
Introduction: Axillary vein catheterization appears as an interesting
alternative to subclavian vein catheterization (SVC) under ultrasound (US)
guidance [1].
Objectives: The aim of this trial was to compare the two approaches.
Methods: Randomized non-inferiority single-centre study. All patients
admitted in intensive care unit (ICU) or operating room, requiring a central
vein catheterization (CVC) without contraindication for SVC, were randomly
assigned to subclavian or axillary groups. The primary endpoint was to
compare success rate of each approach. The secondary endpoints were:
strategy success rates, catheter position and complications. Strategy of
CVC consisted in using the allocated approach and switching to the nonallocated approach after two failed punctures.
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Table 1(abstract A614) Success rates for subclavian and
axillary groups
Subclavian group

Axillary group

p

Approach

88.3 [77.4 - 95.2]

85.5 [74.2 - 93.1]

0.202

Strategy

96.7 [88.5 - 99.6]

98.4 [91.3 - 99.7]

0.009

First puncture

66.7 [53.3 - 78.3]

67.7 [54.7 - 79.1]

0.142

Success rates (%, 95CI)

Results: 122/132 included patients were analysed (60 and 62 in
subclavian and axillary group, respectively). The approach success rates
for subclavian and axillary sites were 87.7% and 85.5%, respectively
(difference -2.2%, 90%CI [-12.5%-8.1%], non-inferiority p = 0.18). The
subclavian and axillary strategy success rates were 96.5% and 98.4%,
respectively (difference -1.9%, 90%CI [-4.9%-8.7%], non-inferiority p <
0.01). Thrombogenic catheter positions were 7 (12.3%) in subclavian
group vs. 19 (31.7%) in axillary group (p = 0.01). Complications were
comparable in the two groups (2 (3.3%) vs. 4 (6.5%), p = 0.68).
Conclusions: In terms of absolute success rate, axillary is not non-inferior
to subclavian approach. In terms of strategy success rate, axillary is noninferior to subclavian approach. After two failed subclavian approaches,
changing for axillary approach leads to 98% success rate. Although
associated with more thrombogenic catheter extremity position, axillary
approach can be considered as a rescue alternative after subclavian
approach failure.
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Introduction: Sphingosine-1-phosphate (S1P) regulates distinct biological
functions by binding to S1P receptors S1PR 1-5 and is generated by
phosphorylation of sphingosine via sphingosine kinases (SPHK) 1 and 2.
The S1P mimetic FTY720 acts in its phosphorylated isoform as an
unselective agonist on S1PR 1 and S1PR 3-5 and a selective functional
antagonist on S1PR1 ( [1]). The role of the S1P-S1PR signalling axis in the
pathophysiology of septic cardiomyopathy is not known.
Objectives: Here we investigate whether pharmacological or genetic
approaches to alter S1P serum levels may attenuate sepsis-induced
cardiac dysfunction in mice.
Methods: Sepsis-associated cardiac dysfunction was mimicked by coadministration of the bacterial cell-wall components lipopolysaccharide
(LPS; 9 mg/kg i.p.) and peptidoglycan (PepG; 1 mg/kg bw i.p.) in wildtype (WT) and sphingosine kinase 2 deficient mice (SPHK2-/-) ( [2]). At 1 h
after LPS/PepG mice received FTY720 (0.1 mg/kg bw i.v.). To elucidate the
mechanisms underlying the observed effects of FTY720 mice were
treated with a selective phosphatidylinositol 3 kinase (PI3K) inhibitor
(LY294002; 0.3 mg/kg bw i.v,) or a selective S1P2 receptor antagonist
(JTE013; 1 mg/kg bw i.v.) prior to FTY720. 18 h after LPS/PepG challenge
cardiac function was assessed by echocardiography, serum S1P was
measured by liquid chromatography-coupled tandem mass spectrometry

and expression of selected signalling molecules was determined by
immunoblot analysis.
Results: Compared to sham, mice subjected to LPS/PepG demonstrated a
significant reduction in EF, indicating impaired left ventricular systolic
contractility, as well as a significant decrease of serum S1P. In SPHK2-/mice, which have higher endogenous S1P levels, LPS/PepG-induced
reduction of EF was significantly lower than in WT mice. Treatment with
FTY720 significantly attenuated the impaired EF in WT mice and was
accompanied by a significant increase of serum S1P as well as an
increased phosphorylation (activation) of AKT und endothelial nitric oxide
synthase (eNOS) in heart tissue. The protective effects of FTY720 were
abolished following co-administration of either a PI3K inhibitor or a S1PR2
antagonist. Similar cardioprotective effects of FTY720 were seen in mice
with sepsis caused by cecal ligation and puncture.
Conclusions: We show here for the first time that the impaired left
ventricular systolic contractility caused by LPS/PepG in WT mice is
attenuated by FTY720 (given 1 h after LPS/PepG) and that this effect is
accompanied by increased serum S1P levels. Mechanistically, our results
indicate that activation of S1PR 2 by increased serum S1P and the
subsequent activation of the PI3K signalling axis contribute to the
observed cardioprotective effect of FTY720 in experimental sepsis.
References
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Introduction: The polyamine, putrescine, was first isolated from
putrefying meat but is thought to play an important role in cell growth
and differentiation [1]. It also generates succinate via GABA and can thus
serve as an energy source to the small intestine [2]. Elevated plasma
putrescine levels have been reported in an endotoxic rodent model [3].
We have previously characterized a 72 h fluid-resuscitated rat model of
faecal peritonitis where prognostication can be accurately made as early
as 6 h post-insult [4].
Objectives: Using this long-term sepsis model, to assess differences in liver
and plasma levels of putrescine in predicted survivors and non-survivors.
Methods: Awake, instrumented yet fully mobile male Wistar rats (325 ±
15 g) received an i.p. injection of 4μl/g faecal slurry. Fluid resuscitation
(50:50 mix of 5% glucose/Hartmann’s; 10 ml/kg/h) was commenced at
2 h. At 6 h, an echo-measured heart rate cut-off of 460 bpm was used to
classify animals into predicted survivors or non-survivors. Animals were
sacrificed at 6 h, 24 h or 72 h for liver and blood sampling. A group of
control animals were treated identically but without injection of faecal
slurry. Putrescine levels were measured using mass spectrometry. Results
were analysed using two-way ANOVA and post-hoc testing and
considered statistically significant when p < 0.05.
Results: In this model septic animals had a mortality rate of 56% with
death occurring between 18-36 h. At 6 h septic animals displayed only
mild clinical features of illness. However, even as early as 6 h, significant
differences were noted in putrescine levels in liver and plasma from nonsurviving septic animals.
Conclusions: An association was seen between eventual non-survival and
elevated putrescine levels in both liver and plasma at both 6 h and 24 h.
The significance of this finding warrants further investigation.
Grant Acknowledgement: ESICM Basic Science Award, Intensive Care
Foundation (UK), NIHR.
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Table 1(abstract A616)
Putrescine
level (μmol/L)

Control

6h

Plasma
Liver

0.29 ± 0.06

0.41 ± 0.13

3.58 ± 0.63*

24 h

Plasma

1.39 ± 0.10

1.68 ± 0.17

4.20 ± 0.82*

Liver

0.44 ± 0.21

0.42 ± 0.16

3.61 ± 1.45*

Plasma

1.28 ± 0.09

1.20 ± 0.12

-

Liver

0.47 ± 0.10

0.31 ± 0.09

-

72 h

1.59 ± 0.20

Septic Survivors Septic Non-Survivors
1.91 ± 0.24

3.51 ± 0.42*

Data shown as median ± SE; * p < 0.05
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Objectives: To understand the effect of ulinastatin on protecting vascular
endothelial cell in sepsis rats and its mechanism.
Methods: Fifty-two rats were: randomly divided into A(ulinastatin group, n
= 26), B (NS, normal saline group, n=26 ). 18 h, 3 h before LPS injection,
both groups were pretreated with ulinastatin (100,000 U/kg, dissolved in
normal saline of 5 ml)and NS (normal saline, 5 ml), respectively. At the
time of 1/2 h, 2 h, 4 h, 12 h, 24 h, 72 h, to measure the level of TNF-a, IL-6,
IL-10, VCAM and ICAM-1.
Results: Compared with group A, the level of TNF-a and IL-6 were
increased significantly in group B (P < 0.05); the level of IL-10 were
decreased significantly in group B(P < 0.05). The level of VCAM, ICAM-1 in
group A were significantly lower than those in group B (P < 0.05).
Conclusions: Ulinastatin can reduce the mortality of sepsis, its mechanism
may be to inhibit the inflammatory response, reduce the release of proinflammatory cytokines, promote the expression of anti-inflammatory
cytokines and to inhibit the expression of selection, adhesion molecules
and angiopoietin receptor, thus it can inhibit the adhesion of inflammatory
cells and endothelial cells to improve microvascular permeability and
protect the function of endothelial cells.
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A Blet1,2,3*, M Sadoune1, E Polidano1, R Merval1, C Bernard1, JL Samuel1,
A Mebazaa1,2,3
1
Inserm, UMR 942, Paris, France; 2GH Lariboisière Saint-Louis, APHP,
Department of Anesthesiology and Critical Care and Burn Center, Paris,
France; 3University Paris VII Denis Diderot, Paris, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A618

Figure 1(abstract A618) [Mean arterial pressure]
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Introduction: Sepsis and septic shock still represent major health issues,
with persisting high morbidity and mortality rates in critically ill patients.
Cardiac dysfunction [1] occurs frequently during severe sepsis.
Adrenomedullin (ADM) has been identified as a key mediator in vascular
tone regulation [1]. A newly developed anti-ADM antibody Adrecizumab
(ADZ) may improve hemodynamic dysfunction during resuscitated
murine, cecal ligation and puncture (CLP)-induced septic shock [2].
Objectives: To determine the beneficial role of ADZ on hemodynamic
impairment in a rat model of acute sepsis.
Methods: For induction of polymicrobial sepsis, cecal ligation and
puncture (CLP) [3] was performed in Wistar male rats. ADZ (2 mg/kg) was
injected IV 24 h after the surgery. There were 7 animals per group.
Invasive blood pressure and cardiac function (by echocardiography) were
assessed until 2 hours after ADZ injection. Statistical analysis was
performed with 2 ways ANOVA.
Results: Septic rats had lower mean arterial pressure (MAP) (p < 0.0001)
24 h after surgery (at baseline) compared to sham. Septic animas with
ADZ had a trend to have a greater MAP. A transient decrease of SF was
observed 15 min and 1 h after injection of ADZ (p = 0.05). On the other
hand cardiac output seems to be increased by ADZ (p = 0.61).
Conclusions: During sepsis in rats, treatment by ADZ seems to have a
beneficial effect on cardiac and vascular dysfunction. These preliminary
results need to be confirmed in preclinical and clinical studies.
Grant Acknowledgment: Adrenomed.
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Introduction: Streptococcus pneumoniae is the most common causative
pathogen of community-acquired pneumonia (CAP). Often, patients with
pneumococcal CAP are admitted into intensive care units, particularly
when affected by invasive serotypes.
Objectives: We aimed to develop and characterize a novel model of
invasive pneumococcal pneumonia in pigs on mechanical ventilation.
Methods: Eight female Large White-Landrace pigs (33.9 ± 2.1 Kg) were
anesthetized, tracheally intubated and connected to a mechanical
ventilator. Ultrasound-guided arterial cannulation was performed, and a
Swan-Ganz catheter was inserted into the jugular vein for hemodynamic
monitoring. Following surgical preparation, and 4 hours thereafter, 15 mL
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Table 1(abstract A619) Clinical data throughout study time
Before Bacterial Challenge

24 hours

48 hours

72 hours

P-value

Body Temperature (°C)

36.8 ± 0.9

38.7 ± 0.6

38.6 ± 0.8

38.6 ± 0.5

< 0.001

(°C) White Blood Cell (cells/μL)

11,833 ± 4,706

8,237 ± 2,443

19,070 ± 9,229

14,817 ± 7,579

0.042

Platelets (cells/μL)

423,125 ± 104,120

228,625 ± 60,133

164,712 ± 65,953

209,000 ± 71,288

< 0.001

PaO2/FiO2

441.7 ± 62.7

321.1 ± 35.7

288.3 ± 89.9

375.6 ± 52.6

< 0.001

PaCO2 (mmHg)

47.2 ± 6.3

56.0 ± 8.6

41.0 ± 6.0

37.0 ± 5.7

< 0.001

Lung Elastance (cmH2O/L)

14.2 ± 3.2

28.6 ± 16.1

26.5 ± 15.7

26.6 ± 0.5

0.301

Pulmonary Shunt (%)

4.2 ± 2.0

14.8 ± 4.9

13.5 ± 2.9

8.9 ± 3.2

< 0.001

Mean Arterial Pressure (mmHg)

81.2 ± 10.4

68.3 ± 5.4

68.4 ± 3.9

72.9 ± 8.4

0.074

Systemic Vascular Resistance (dynes*sec/cm5)

1857 ± 643

1048 ± 355

1142 ± 377

1419 ± 516

0.014

of 108 cfu/mL of S. pneumonia serotype 19A, resistant to erythromycin,
penicillin and tetracyclins, was instilled into each pulmonary lobe using a
bronchoscope. Throughout the study, quantitative cultures of bronchoalveolar lavage (BAL) and blood cultures were performed. Every 24 hours,
gas exchanges, pulmonary mechanics, hemodynamics and laboratory
parameters were assessed. Fluids and vasoactive drugs were administered
to sustain hemodynamic stability. Doxycyclin and aztreonam were
administered to avert colonization by endogenous pathogens. The animals
were euthanized 72 hours after bacterial inoculation and pulmonary lobes
were sampled for quantitative microbiology studies. Pneumonia was
confirmed if pulmonary tissue S. pneumoniae culture was ≥ 3 log CFU/
gram tissue. Additionally, in 6 animals lung histology was evaluated.
Results: Five out of eight animals completed the study. Three animals
were euthanized earlier, due to pulmonary/hemodynamic failure,
unresponsive to treatment. Clinical data are reported in table 1.
Vasoactive drugs were used in 5 out of 8 animals. BAL S. pneumoniae
concentration was 0, 5.9 ± 0.9, 3.6 ± 2.2 CFU/mL, at baseline, 24 and 72
hours of MV, respectively (p < 0.001). S. pneumoniae bacteremia was
found in 3 animals. Pneumococcal pneumonia developed in 6 out of
8 animals and it was histologically confirmed in all analyzed samples.
S. pneumoniae concentration of the right upper, medium, lower lobes and
the left upper and lower lobes was 4.8 ± 2.3, 4.6 ± 3.1, 3.5 ± 3.2, 3.9 ± 2.9
and 3.4 ± 3.5 CFU/gram, respectively (p = 0.848).
Conclusions: We developed a new model of severe invasive
pneumococcal pneumonia characterized by respiratory and hemodynamic
failure, hematologic changes and coagulopathy. The model could be used
to study the pathophysiology of the disease and novel therapeutic and
preventive strategies.

prior to the bacterial infusion. Group 2 (n=6) received the bacterial infusion
without prior endotoxin exposure. Three animals (Group 3), serving as
controls for effects of 24 h anesthesia, received saline instead of endotoxin
for 24 h prior to the bacterial infusion. Bacterial counts in the portal and
hepatic vein, as well as the levels of tumor necrosis factor-a (TNF-a) in
venous blood were analyzed hourly during the bacterial infusion.
Results: All animals subjected to endotoxin developed SIRS. The amounts
of bacteria administered were comparable between the groups. The ratio
of hepatic to portal vein bacterial counts was higher in Group 1 vs. 2 (p <
0.001; Figure 1). Peak plasma levels of TNF-a in Group 1 (1957 pg/mL
(1843-2092) median (IQR)) were lower compared to Group 2 (69200 pg/
mL (60305-77350); p < 0.001). Group 3 was numerically intermediate in
bacterial counts and TNF-a levels and, according to the predefined plan,
not included in the primary analysis.
Conclusions: Our results suggest that despite lower inflammatory
response to bacterial infusion, the trans-hepatic bacterial clearance is a
magnitude lower in pigs with pre-existing systemic inflammatory response.
Should similar mechanisms operate in human critical illness, then hepatic
clearance of bacteria from the gut is impaired by SIRS.
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Introduction: Bacterial translocation from the gut has been suggested to
induce and maintain the systemic inflammatory response (SIRS) and
organ dysfunction. The reticulo-endothelial system in the liver has a
pivotal role in clearing the blood from circulating bacteria. To date, the
effects of SIRS on hepatic bacterial clearance are not fully understood.
Objectives: To investigate if pre-existing inflammation, as seen in sepsis,
influences the trans-hepatic bacterial clearance.
Methods: The study was conducted on anesthetized pigs in an intensive
care setting. All animals were subjected to an infusion of E coli in the
portal vein for 3 hours. In Group 1 (n=6), a systemic inflammatory response
was induced by a continuous intravenous endotoxin infusion starting 24 h

Figure 1(abstract A620)
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Table 1(abstract A622)

Introduction: In sepsis, impaired function and loss of antigen-presenting
cells are observed in secondary lymphoid organs [1], the site where
antigen-dependent B cell differentiation occurs in health. How these
changes in sepsis affect B cell differentiation into memory B cells is at
present undefined.
Objectives: To study seven-day lymphocyte and immunoglobulin
trajectory, alterations in B cell subsets and potential mechanisms in septic
ICU patients.
Methods: Adults with severe sepsis from community-acquired infections
without documented immunosuppression were enrolled. Hypogammaglobulinaemia and absolute lymphopenia were defined as IgG < 6.1, IgM <
0.4, IgA < 0.8 g/L and lymphocytes < 1.2 × 109/L, respectively.
Flow cytometry [FACScalibur [BD Biosciences]; FlowJo software,] was used
for:
- Identifying naïve, transitional, IgM, IgG and IgA memory and
plasmablasts using anti-human CD19-PerCpCy5.5, IgG-APC H7, IgM-V450,
CD24-PeCy7 [all BD Biosciences], IgA-FITC, CD38-PE, Annexin V Apoptosis
detection set PE-Cy7 [all eBioscience] and live-dead stain [Invitrogen].
ADDIN EN.CITE ADDIN EN.CITE.DATA [2], [3].
- Intracellular staining to assess phosphorylated kinase expression in B
cells [p-ERK-PE, p-BTK-alexafluor 647, p-SYK-alexafluor 488, p-AKT-APC [all
BD Biosciences].
- FMO and isotype controls were used to define population gates.
B cell survival ligands [BAFF, APRIL] were measured using ELISA.
Differentially expressed genes in sepsis are reported [RT-q-PCR, TaqMan®
Human Apoptosis Array; false discovery rate = 5%].
Statistics were performed using paired and unpaired t test or nonparametric equivalent with adjustment for collinear measurements.
Results: 101 patients were studied. On their first ICU day, 46% had
hypogammaglobulinaemia and 76% absolute lymphopenia with absolute
low B [75%] and T [100%] lymphocyte counts. Trajectory of significantly
higher increment immunoglobulins and lymphocyte counts occur earlier
in survivors compared to non-survivors.
In sepsis [compared to healthy controls, n=variable] there was.
- Preferential apoptotic loss of memory B cells and plasmablasts, with
apoptotic cells showing higher phosphorylated extracellular signal-regulated
kinases [p-ERK fluorescence], but no differences in the phosphorylated B cell
receptor linked kinases [p-BTK, p-SYK] and protein kinase B.
- BAFF/APRIL levels were normal.
- Fas and bcl-2 apoptosis regulator genes were up regulated.
Conclusions: In sepsis, activation-associated B cell apoptosis and changes
in secondary lymphoid organs deplete B cell memory and contribute to
long-term immunosuppression in survivors.
Grant Acknowledgment: UK NIHR, Biomedical Research Centre at Guy´s
and St Thomas´ NHS Trust & King´s College London.
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Introduction: Two major immuno-inflammatory phases are well documented
during sepsis: an early active inflammatory phase regulated followed by a
deactivated inflammatory phase leading to immunosuppression. Innate
immunity, such as monocyte HLA-DR expression (mHLA-DR), has been shown
constantly and rapidly decreased. Adaptive immunity modifications have been

Control group
(n=48)

Sepsis group
(n=45)

p

Lymphocytes
(n/mm3)

1586 (1372-1991)

1000 (660-1495)

0.12

T Lymphocytes
CD3+

1182 (949-1524)

609 (258-1038)

< 0.05*

CD3+CD4+

685 (595-1035)

378 (156-668)

< 0.05*

CD3+CD8+

431 (301-508)

200 (90-338)

0.33

B Lymphocytes
CD19+

143 (96-338)

149 (75-252)

0.14

161 (114-268)

161 (114-268)

NK CD16+CD56+
mHLA-DR (AB/C)

39970 (35480-46480) 5700 (3545-10072)

0.83
< 0.05*

[Lymphocyte Phenotype]

reported, this appeared less documented, particularly in comparison with
healthy volunteers which have been rarely reported.
Objectives: The aim of this study is 1- to describe lymphocyte phenotypes
in healthy volunteers 2- to study the phenotype in early (< D7) and late
(>D7) phases of severe sepsis 3- to test the relation between lymphocyte
phenotypes and prognosis.
Methods: Monocenter study on patients with severe sepsis and septic
shock. Data recorded: demographic, clinical severity, blood cell count,
mHLA-DR, lymphocyte phenotype (flow cytometry, CD3+, CD3+CD4+,
CD3+CD8+, CD19+, CD16+CD56+). Samples taken as part of routine care
without additional blood collection and did not required patient´s
consent. Patients data compared with a historical group of healthy
volunteers from the laboratory. Statistics: results expressed as median
(25th-75th percentile), Mann-Whitney test, Pearson correlation.
Results: 45 septic patients (9 severe sepsis, 36 septic shock), age
66 (52-85), sex (29M/16F), origin of sepsis (pulmonary 30%, abdominal
35%, others 30%), SAPS2 at admission 51 (40-63), SOFA score (day of
phenotype) 9 (5-13), overall mortality at day 7: 22% and day 28: 48%,
delay between the inflammatory insult and lymphocyte phenotype was
2 days (1-10). 48 healthy volunteers in the control group: age 42 (31-55),
sex (24M/24F). The overall lymphopenia in septic patients was -37%
compared to controls, mainly due to CD4 T lymphocytes depletion
(Table). This T lymphopenia was more marked in the early phase (< 7D)
than in the late phase (>7D) (p = 0.006). Early lymphocyte phenotype
was not associated with mortality at day 7; as was not late lymphocyte
phenotype with mortality at day 28. There was a correlation between
lymphopenia and mHLA-DR (r0.55, p0.00009). There was no correlation
between lymphocyte phenotype and severity scores.
Conclusions: In severe sepsis including shock, lymphopenia was
predominant on CD4+ T lymphocytes, mainly at the early phase, in
association with decreased expression of mHLA-DR, suggesting synergistic
changes in innate and adaptive immunity. Such monitoring for innate
and adaptive immunity may help to decide the suitable drug to boost
immunity, such as IFNg or IL-7.
References
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Introduction: Even though sepsis induced organ failure is a major cause
of death in ICU worldwide, the mitochondrial dysfunction associated with
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this is not fully characterized and there is presently no evidence of
causality ( [1,2]).
Objectives: In this study we examined whether a central factor in septic
plasma could affect respirational function of healthy rat muscle
mitochondria.
Methods: ICU patients with severe sepsis or septic shock were recruited
within 24hrs of admission together with age-matched controls. Blood
samples were centrifuged and immediately frozen. Two trials were
performed and mitochondrial respiration was analyzed using an
Oxygraph chamber with a Clarke-electrode in an isolation medium
(containing mannitol, sucrose, Tris-base, KCl, MgCl, K2 HPO4 and EDTA,
pH 7.0).
1) Isolated mitochondria from rat skeletal muscle were divided and
incubated for 30 minutes with plasma from patients or postoperative
controls (n=12). Respiration was normalized for citrate synthase (CS),
which was measured using spectrophotometry.
2) Permebealized muscle fibres from rats were divided and incubated
with plasma from patients or healthy controls, for 30 and 120 minutes,
and analyzed for mitochondrial respiration (n=10). Respiration was
normalized for fibre weight.
Primary outcome was state 3 respiration, which the maximal respiration
initiated with ADP and adequate energy substrates (malate and pyruvate).
T-test was used for statistical comparison.
Results: No differences in respirational function of the mitochondria were
seen between the groups in either of the experiments. 1) State 3
respiration in isolated mitochondria were 19.9 ± 6.7 vs. 20.2 ± 8.8 nmol
O 2 x U CS -1 x min -1 for sepsis vs. control respectively 2) State 3
respiration for fibres incubated with septic and control plasma were after
30 minutes 2.6 ± 0.3 vs. 2.4 ± 0.7 and after 120 minutes 2.5 ± 0.4 vs. 2.5
± 0.6 nmol O2 x mg w.w-1 x min-1. Respiratory control ratios (state 3/state
4) were good in all experiments (8.8-11.2), ensuring adequate quality of
the mitochondria.
Conclusions: These findings indicate that the effect on muscle
mitochondria in sepsis is secondary rather than directly influenced by a
factor in plasma of septic patients.
Grant Acknowledgment: This study was partly financed by grants from
the Swedish Research Council.
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PREDICTORS OF AKI & DRUG
PRESCRIPTION
A625
EFFECT OF ENDOTOXIN ABSORPTION BY POLYMIXIN B
HEMOPERFUSION IN DIALYSIS-REQUIRING ACUTE KIDNEY INJURY
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Introduction: Endotoxin absorption treatment using polymixin B direct
hemoperfusion (PMX-DHP) has been clinically applied to septic shock
patients for the last two decades in Japan. The total number of filter
usage appears to be more than 200,000. However, no clinical trial has
been conducted with sufficient statistical power so far.
Objectives: By using a Japanese national inpatient database, the survival
benefit of PMX-DHP in septic shock patients complicated with acute
kidney injury (AKI) requiring continuous renal replacement therapy (CRRT).
Methods: Adult patients in the Japanese Diagnosis Procedure
Combination Database satisfying the following criteria were enrolled:
hospitalized during 2007-2012; started CRRT in ICUs; diagnosed as having
sepsis; and required noradrenaline or dopamine. Propensity scores for
receiving PMX-DHP were generated based on patient demographics,
background conditions, treatment regimens in addition to hospital
characteristics.
Results: Of 3,759 eligible patients, 1,068 received PMX-DHP. Propensity
score matching produced a matched cohort of 1,005 pairs. The 28-day
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mortality was 40.4% in the PMX-DHP group and 46.9% in the control
group (P = 0.003). Logistic regression analysis revealed a significant
association between the use of PMX-DHP and decreased 28-day mortality
(adjusted odds ratio, 0.74; 95% confidence interval, 0.62-0.90).
Conclusions: This large retrospective study using a Japanese nationwide
database demonstrates septic shock complicated with severe AKI
requiring CRRT might benefit from PMX-DHP.
Grant Acknowledgment: The Ministry of Health, Labour and Welfare,
Japan (Research on Policy Planning and Evaluation grant number H22Policy-031), Ministry of Education, Culture, Sports, Science and Technology,
Japan (Scientific Research B, No. 22390131), Council for Science and
Technology Policy, Japan (Funding Program for World-Leading Innovative
R&D on Science and Technology, FIRST program-grant number
0301002001001).
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Introduction: Occlusion of renal artery during stenting procedure by
endovascular aortic repair leads to ischemic-reperfusion injury (IRI).
Additionally, significant amount of intravenous contrast agent is used
during the procedure. Therefore acute kidney injury (AKI) is one of the
most common postoperative complications. Current experimental data
suggest an important role of systemic immune reaction in development
of AKI after IRI and nephrotoxic agents. However, robust analysis of
cellular immune response in clinical setting and its relation to AKI after IRI
and iv contrast have not been previously reported.
Objectives: We evaluated the perioperative risk factors for AKI after
elective aortic surgery. Moreover, whole blood immune phenotype
monitoring (leukocyte, T cells, B cell and dendritic cell subsets) was used
for assessing the systemic immune response within first 24 hours after
surgery in all patients, in patients with elevated cell cycle arrest markers
and in patients with AKI (according to KDIGO 2012).
Methods: In this prospective study, with 18 consecutively included
patients, the perioperative risk factors were evaluated. In addition,
laboratory parameters such as creatinine, interleukin 6 (IL-6), central
venous oxygen saturation, lactate, hemoglobin, creatinine kinase and
urinary cell cycle arrest biomarkers TIMP-2 and IGFBP7 (tissue inhibitor of
metalloproteinase 2 and insulin-like growth factor-binding protein 7) were
measured before surgery, immediately after surgery and 24 hours after
start of surgery. Finally a standardized flow cytometry immune
monitoring was used for assessment of circulating absolute cell numbers
before and 24 hours after start of surgery.
Results: In the logistic regression, age, duration of surgery, IL-6 after
surgery, [TIMP-2].[IGFBP7] after surgery and at 24 hours and creatinine at
24 hours were associated with development of AKI. All patients showed
strong inflammatory response with drop in absolute numbers of
circulating cells subsets within first 24 hours as a consequence of cells
migration from blood compartment in to the organs (in 59 of 62
measured subsets: CD3, CD4 p < 0.001, CD8, CD4CD8 p = 0.001). Patients
with tubular cell cycle arrest had higher decrease of circulating cells
compared to patients without elevation of [TIMP-2].[IGFBP7]. Patients who
developed AKI showed less pronounced changes in circulating cells after
surgery (CD3 p = 0.09, CD4 p = 0.07, CD8 p= 0.17, CD4CD8 p = 0.36),
which was due to significantly lower absolute numbers of cellular subsets
before surgery.
Conclusions: Patients with strong inflammatory response after surgery are
at risk for tubular cellular arrest. Consecutive AKI developed predominately
patients with low normal values of immune cells before surgery. Low normal
values of cell subsets may be the consequence of undiagnosed subclinical
disease, which may increase the risk of postoperative AKI.
(KISMED Study, NCT01915446).
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Introduction: Cytochrome P450 2D6 (CYP2D6) is a clinically important
CYP, metabolising approximately 25% common drugs. We investigated the
clinical effect of acute kidney injury (AKI) on hepatic CYP2D6 metabolism
in critically ill adults, using the probe drug tramadol (abstract 470). We
found no effect of AKI but a strong CYP2D6 genotype/phenotype influence
on tramadol metabolism.
Rodent studies indicate no change or impaired CYP2D6 metabolism in
chronic kidney disease and AKI (Refs [1-3]). No published human or
animal data has examined CYP2D6 transcription, translation or activity in
AKI. Previously we demonstrated no change in CYP2D6 transcription
when pooled serum from patients with end-stage kidney disease (ESKD)
was applied to human HepG2 cells, known to express the functional
CYP2D6*1 allele.
Objectives: We aimed to determine whether a transcriptional change
occurred in CYP2D6 expression when hepatocytes are exposed to serum
from critically ill patients with and without AKI.
Methods: As part of a clinical study of hepatic drug metabolism in AKI,
serum from critically ill adult patients was stored at -80ºC. Serum from 16
patients with the severest AKI (KDIGO 3, not yet on renal replacement,
highest fold-change in serum creatinine) was compared to that of 15
critically ill controls without AKI. HepG2 cells (human hepatoma cell line)
were exposed to medium with 10% individual human serum in separate
wells for 24 h, then lysed. CYP2D6 gene expression was examined by real
time reverse transcriptase quantitative PCR (q-rt-RT-PCR). Statistical
analysis was performed using Biorad CFX 3.1 Software.
Results: The patient demographics are shown.
Cells displayed no obvious morphological differences.
An increase in relative CYP2D6 transcription occurred (1.14 vs 1.00, p =
0.037) when cells were exposed to serum from individual patients with
AKI compared to those without.

Figure 1(abstract A627) CYP2D6 expression could not be evaluated
by Western blotting, due to low expression of CYP2D6 in the cells
(< 2% all CYP).
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Table 1(abstract A627) Patient Demographics for
Critically Ill
Value - Median [range]

Critically Ill, no
AKI (n=15)
(KDIGO 0)

Critically Ill, Severe
AKI (n=16) (KDIGO
3)

Age (y)

77 (22-88)

58.5 (19-73)

Sex F:M

7:8

4:12

APACHE II score

20 (5-25)

25 (13-27)

SOFA score

7 (1-11)

7 (3-14)

Baseline Serum Creatinine
(umol/L)

85 (58-112)

73 (46-114)

Fold change in Serum
Creat from Baseline on
study day

0.97 (0.5-1.16)

3.87 (3.1-10.1)

Serum Creatinine when
studied (umol/L)

79 (41-131)

304 (157-595)

Cellular Confluence at
Harvest (%)

86 (80-90)

85 (80-90)

[Tramadol] ((T4-T0) (ng/mL) 23.5 (14.3-39.8)
[All genotypes included]

30.0 (11.7-41.4)

Conclusions: In contrast to the clinical study finding that CYP2D6
metabolism is not altered by AKI, a significant change in increase mRNA
transcription occurred when sera were individually tested. The functionality
of this transcript is uncertain and whether it translates into increased cellular
CYP2D6 protein concentration in AKI remains unknown.
Grant Acknowledgment: ESICM Basic Sciences Award, Springer
Foundation and St George’s Medical Charity.
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Variability in vancomycin levels in an intensive care population
explained by variability in clearance
PJ Lans1*, Y Lao2, H Sporsem2, E von der Lippe3, V Bakke4, K Horvig1,
H Nyrerød1, J Bugge1, E Helset1
1
Oslo University Hospital, Department of Anesthesiology, Oslo, Norway; 2Oslo
Hospital Pharmacy, Oslo, Norway; 3Oslo University Hospital, Department of
Infectious Diseases, Oslo, Norway; 4Oslo University Hospital, Medical School,
Oslo, Norway
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A629
Introduction: Vancomycin levels are frequently subtherapeutic or too
high in critically ill patents.
Objectives: To study how variability in clearance: creatinine clearance
(CrCL), total vancomycin clearance (totVCL) and extracorporal clearance
(CRRTCL) correlated with vancomycin through levels.
Methods: In a prospective observational study we included patients
started on vancomycin, from four different intensive care units (ICU) at
Oslo University Hospital. Blood samples as well as ultrafiltrate samples
from patients on continuous renal replacement therapy (CRRT), were
collected in one dosage interval on three consecutive days 24 hours(hrs)
from start. The observation time was 72 hrs. Vancomycin concentrations
were determined using a commercial assay (Cobas C Systems Roche).
CrCL, totVCL and CRRTCL were calculated for each dosage interval.
Results: 76 patients were included, 48 non-CRRT and 28 CRRT: 15 on
continuous venovenous hemodialysis (CVVHD) and 13 on continuous
venovenous hemofiltration (CVVH). In the CRRT group the effluent flow
rate was 2099 ± 435 ml/hr (SD). Age mean was 50.8 ± 15.1 years, 74 %
men and 26 % women. SAPS mean was 47.2 ± 16.0. The reasons for
admittance to the ICU were trauma 25%, postoperative complications 42%,
septicaemia 15% and respiratory failure 18%. The average vancomycindose
at the points of measurements was 1207,4 ± 550,4 mg. In the non-CRRT
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group the mean CrCL was 117 ± 9 ml/min(SEM), and the totVCL was 88 ± 6
ml/min. There were no significant differences between the measurements at
24,48 and 72 hrs. A significant correlation was found between CrCL and
totVCL in the non-CRRT group as expected. In the CRRT group the mean
totVCL was 51 ± 2 ml/min, a significant reduction in clearance with 43% as
compared to the non-CRRT group. The mean CRRTCL was 26 ± 3 ml/min. No
significant differences was observed between the sieving coefficients in
CVVH (0.71 ± 0.001) compared to CVVHD (0.69 ± 0.02). There was a
significant negative correlation between totVCL and vancomycin through
concentrations in both the non-CRRT and the CRRT group, but a stronger
negative correlation in the non-CRRT group (p < 0.001).
Conclusions: In the CRRT group, clearance of vancomycin by CRRT
contributed to 50% of totVCL independent of CRRT mode. The reduced
totVCL in patients on CRRT, should lead to reduced maintenance dose of
vancomycin to avoid to high through concentrations. Measurement of CrCL
may be useful in non-CRRT critically ill patients to avoid subtherapeutic
vancomycin levels.
A630
Magnesium profiles in renal replacement therapy (RRT) on ICU: citrate
CVVH (CICVVH) vs. intermittent haemodialysis (IHD)
N Billiet*, L Merckx, M van der Laenen, P Vanelderen, W Boer
Ziekenhuis Oost Limburg, Intensive Care, Genk, Belgium
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Introduction: CiCVVH has become standard treatment for on ICU with
AKI. Though regional citrate anticoagulation for CRRT is recommended as
first line therapy in the AKI guideline by the KDIGO Group, IHD is
practised in many ICU patients with AKI. Evidence for superiority for one
technique over the other remains equivocal, though there is increasing
evidence for better renal function preservation in CVVH. However, there is
also evidence for increased non-recovering of renal function in ICU
patients with AKI who have hypomagnesemia.
Objectives: Goal is to compare magnesium profiles of ICU patients
requiring RRT, treated with either ciCVVH or IHD.
Methods: Over a 12 month period ICU patients were retrospectively studied
for cases of AKI requiring RRT. Treatment episodes with ciCVVH (n=38) were
compared to those treated with IHD (n=18 ). A number of patients
underwent both ciCVVH and IHD. All magnesium values were analyzed from
12 hrs after initiation of RRT until cessation. Feeding in ICU patients is
protocol-based and, though tailored to the diagnosis of AKI, does not differ
based on mode of RRT. Magnesium supplementation generally takes place
where values drop below 0.7 mmol/L. The substitution fluid used in ciCVVH
contains 0.75 mmol/L. IHD fluids are magnesium free.
Results: 437 Magnesium values for patients on ciCVVH were analyzed
(62.2%), 256 for IHD (36.4%). Magnesium values were significantly different
in the 2 groups (mean (ciCVVH)=0,70 mmol/L, SD=0,22; mean (IHD) = 0.99
mmol/L, SD=0,20; p < 0,001). In ciCVVH, 265 of 437(61%) were below the
normal threshold (normal values 0.7-0.9 mmol/L), in the IHD only 9 out of
256 (4%). Six values in the ciCVVH group were below 0.4 mmol/L, the
threshold for severe hypomagnesemia, none in the IHD group.
Conclusions: Magnesium values for patients on ciCVVH are significantly
lower than IHD despite use of a Magnesium containing substitiion fluid.
Dangerous values of hypomagnesemia can occur in ciCVVH. Review of
magnesium testing and supplementation regimens in the ciCVVH group is
warranted.
Reference
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Figure 1(abstract A631) The median observed linezolid
concentration-time p.

Introduction: Linezolid is a commonly used antibiotic for difficult-to-treat
Gram-positive infections for which little data is available to guide dosing
for different types of renal replacement therapy.
Objectives: The objective of this study was to compare the population
pharmacokinetics of linezolid during continuous venovenous
haemofiltration (CVVHF, 30 mL.kg -1 .h -1 ) and continuous venovenous
haemodiafiltration (CVVHDF, 15 mL.kg -1.h-1 + 15 mL.kg-1 .h -1 ). We then
sought to perform Monte Carlo dosing simulations to determine doses
that best achieve pharmacodynamic targets for these patients.
Methods: Patients with a clinical indication for linezolid and prescribed
either CVVHF or CVVHDF were eligible for participation in this prospective
pharmacokinetic study. Patients were administered 600 mg IV 12-hourly.
Seven blood samples were collected over one dosing interval
and analysed by a validated chromatographic method. Population
pharmacokinetic analysis was undertaken using Pmetrics and Monte Carlo
simulations evaluated achievement of a pharmacodynamics target of an
area under the concentration-time curve from 0-24 hours to minimum
inhibitory concentration (AUC0-24/MIC) of 80.
Results: 9 CVVHDF and 8 CVVHF were performed in 13 patients. Patient
characteristics regimens of CVVHDF and CVVHF were similar. A two
compartment linear model best described the data. CVVHDF was
associated with a 20.5% higher mean linezolid clearance than CVVHF,
without statistical significance (P = 0.39). Both increasing patient weight
and decreasing SOFA score were associated with increasing linezolid
clearance. The mean (SD) parameter estimates were clearance 3.8 (2.2) L/h,
volume of the central compartment 26.5 (10.3) L, intercompartmental
clearance constants from central to peripheral (Kcp) 8.1 (12.1) L/h and
peripheral to central compartments (Kpc) 3.6 (4.0) L.h-1. Achievement of
pharmacodynamics targets was low for a MIC of 2 mg/L with the studied
dose.
Conclusions: The present data indicates profound pharmacokinetic
variability of linezolid during CVVHF and CVVHDF. Sub-optimal
achievement of therapeutic targets occurs at the EUCAST breakpoint MIC
of 2 mg/L using 600 mg IV 12-hourly.
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Prescription of cardioprotective drugs after acute kidney injury
A El-Solia*, M Varrier, L Tovey, A Jones, M Ostermann
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A632
Introduction: It is estimated that 5% of critically ill patients with acute
kidney injury (AKI) require renal replacement therapy (RRT). Increasing data
suggests that they have an increased risk of progressive chronic kidney
disease, cardiovascular morbidity and premature death. The exact reasons
for these poor outcomes following AKI are incompletely understood.
Discontinuation of cardioprotective drugs may be an important factor.
Objectives: To describe the influence of AKI requiring RRT on long term
cardioprotective drug prescription in survivors to hospital discharge
during a two year period.
Methods: We identified all patients who received RRT for AKI in a large
tertiary Intensive Care Unit (ICU) over a two year period. For those who
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Table 1(abstract A632)
Patients on cardioprotective drugs pre admission
CKD stage
at hospital
discharge
as per eGFR

Number of
patients with
severe AKI who
survived to
hospital discharge

Number
of
patients

V

3 (2.3%)

2

Mean baseline
Mean
eGFR preeGFR at
hospitalisation hospital
(when
discharge
available)
>60 (2 pts)

12

Number of patients in whom
cardioprotective drugs were
discontinued and not
restarted after hospital
discharge

Appropriate documentation in
hospital discharge letter
regarding AKI and drug
discontinuation (% of relevant
patients)

2 (100%)

2 (100%)

IV

18 (13.8%)

14

38.9 (9 pts)

24.1

9 (64%)

5 (55.5%)

IIIb

28 (21.5%)

25

59.4 (21 pts)

39

17 (68%)

12 (71%)

IIIa

24 (18%)

15

44.1 (7 pts)

52.4

8 (53%)

3 (38%)

I or II

58 (44.6%)

32

>60 (22 pts)

>60

17 (53%)

8 (47%)

Total

130

88

61 pts

88 pts

53 (60.2%)

30 (56.6%)

Abbreviations: AKI = acute kidney injury; eGFR = estimated glomerular filtration rate; CKD = chronic kidney disease

recovered to RRT independence and survived to hospital discharge,
documentation at admission and discharge from ICU and the hospital
were reviewed to assess changes to medications and the information
conveyed to primary care. We focussed on the following drugs:
Metformin, renin-angiotensin-system blockers, beta-blockers, K sparing
diuretics, statins and antiplatelet agents. Where patients were repatriated
to other hospitals letters were sent to the general practitioners.
Results: Full data was available for 130/178 patients (75%). Of 88 patients
treated with at least one of the medications of interest 53 (60.2%) had at
least one drug discontinued. (Table 1) Information regarding the AKI
episode and the discontinued drugs were appropriately documented in
the hospital discharge letters in only half of these.
Conclusions: 1. It was common for patients with AKI to be prescribed
cardioprotective drugs at the time of admission and for some or all to be
discontinued during critical illness. Many patients recovered a good level
of renal function by hospital discharge but still had medications
discontinued. Whilst it may have been appropriate during the acute
illness, prolonged discontinuation may have had an effect on the stability
of co-morbid disease in the longer term.
2. Although primary care physicians are increasingly responsible for
management of chronic conditions and rely upon accurate and complete
information from secondary care, the transfer of relevant information
related to medication management was frequently sub-optimal.
Grant Acknowledgment: The work was undertaken during an ERA-EDTA
Young Fellowship.
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Introduction: The risk assessment of cardiac troponin and other cardiac
biomarkers in end-stage renal disease is not equivalent where clinical
decision making in patients with renal diseases based on cardiac
biomarkers needs justification in relation to patient management or
outcomes [1]. Long-term outcome could be influenced by acute kidney
injury (AKI) in cardiac surgery [2], but cardiac troponins need exploration
in theses settings.
Objectives: Assess the diagnostic performance of high sensitive troponin
T (hsTnT) in the settings of cardiac surgery-induced AKI. Link it with
mortality as well as the lengths of ventilation, ICU stay and hospital stay.
Methods: Single center observational retrospective study. A database was
available for all patients (sex, age, body mass index, duration of the

operation, duration of ICU and hospital length of stay, levels of cardiac
enzymes, evidence of perioperative myocardial infarction, early mortality.
The lengths of ventilation, stay in ICU, and hospitalization. Based on the
Acute Kidney Injury Network, AKI was defined as an abrupt (within 48 h)
reduction in kidney function, defined as an absolute increase in serum
creatinine concentration of 0.3 mg/dL (26.4 μmol/L) or greater or a
percentage increase of 50% or greater (1.5-fold from baseline). Patients
divided into 2 groups, group I without AKI (259 patients) and group II
with AKI (100 patients) where serial of hsTnT and creatine kinase (CK)-MB
followed. Both groups compared and statistically analyzed. We enrolled
359 patients, patients with ESRD were excluded.
Results: The mean age in our study population was 55.1 ± 10.2 years.
High association of AKI (27.8%) was found in our patients. Both groups
were matched regarding the age, gender, body mass index, the
association of diabetes or hypertension, and Euro score. AKI group had
significantly higher mortality 6% vs group I 1.7% (p = 0.026). The hsTnT
significant changes between both groups remain all over the course,
which unparalleled to those of CK-MB (Figures 1 & 2). The AKI group with
more associated with heart failure 17.9% vs 4.9% (p=.000); and postoperative atrial fibrillation, 12.4% vs 2.9% (p = 0.005). Lengths of
ventilation, stays in ICU and in hospital were significantly higher in the
AKI group (Table 1).
Conclusions: Unlike the CK-MB profile, the hsTnT showed significant
changes between both groups all over the course denoting possible
delayed clearance in patients with AKI that needs to put in consideration
in interpreting post-operative myocardial injury and infarction in this
population.
Grant Acknowledgment: All members of CT department and medical
research center, HMC, Doha, Qatar.

Figure 1(abstract A633) Changes in hsTnT in both groups
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Figure 2(abstract A633) Changes in CK-MB in both groups
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Introduction: It is vital to determine the risk factors related to acute
kidney injury (AKI). The modified RIFLE (risk, injury, failure, loss of kidney
function, and end-stage renal failure) classification based on changes in
serum creatinine (sCr) relative to the baseline condition may provide
valuable data to determine patients in need for renal replacement
therapy (RRT) ( [1]).
Objectives: Our aim was to assess perioperative risk factors for AKI for
cardiac surgery.
Methods: We prospectively collected data of 1750 consecutive cardiac
surgery patients. AKI was defined by RIFLE system and a modified criteria
was included to determine patients with acute need for RRT in the failure
class. Risk factors including pre-operative, operative and post-operative
variables were investigated by univariate and multivariate analysis.
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Results: The incidence of AKI was 15.3% (n = 267) and of these RRT was
performed on 69.6 % (n=185). The mortality rate among patients with AKI
was 54 (20%) of 267 patients. Preoperative factors causing AKI revealed;
angiotensin converting enzyme (ACE) inhibitors, prior recent acute
myocardial infact (AMI) (< 6 weeks), euroscore. Postoperative factors causing
AKI revealed; cardiopulmonary bypass (CPB) time, need for longer duration
of vasoactive drugs and a higher arterial lactate level within 24 hours in ICU
(p < 0.05). Multiple logistic regression analysis revealed; AMI (hazard ratio
(HR)= 1.08, 95% confidence interval (CI) 1.01 to 1.15, p = 0.03), CPB time
(hazard ratio (HR) = 1.81, 95% confidence interval (CI) 1.28 to 2.56, p =
0.001), and postoperative lactate level on day 1 (hazard ratio (HR) = 10.57,
95% confidence interval (CI) 1.90 to 58.81, p = 0.007), as independent risk
factors for RRT. The worst outcomes, including in-hospital mortality, were
associated with the worst RIFLE class (p < 0.001).
Conclusions: In development of AKI, several variables may play role. Our
study demonstrated that preoperative recent AMI, CPB time and
postoperative lactate level on day 1 are independent risk factors for RRT
after cardiac surgery.
Reference
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Introduction: In cardiac surgery involving cardio-pulmonary bypass, AKI
is a relatively common diagnosis. In recent years a number of new
biomarkers have been undergoing validation in this clinical setting. It is
thought that earlier detection of AKI will offer opportunities for new
therapeutic interventions.
Objectives: Analysis of a database was performed to define baseline
patient and biomarker characteristics in patients developing AKI in a
population of cardiac surgery patients undergoing cardiopulmonary
bypass as part of the procedure.
Methods: In total, 259 patients were enrolled, after the exclusion of
patients with severe pre-existing renal insufficiency (defined as a eGFR<
15 ml/min). As part of a broader study, urine and blood samples were
obtained immediately before initiation of cardio-pulmonary bypass.
Patients were subsequently retrospectively divided into 2 groups, AKI
(n=84) and non-AKI (n=175). This subdivision was based on based on the
AKIN criteria i.e. increase in s-Creat ≥ 0.3 mg/dl or ≥ 50% compared to
baseline within 48 h or reduction in urine output < 0.5 ml/kg/h for more
than 6 h. Statistical analysis of all characteristics before arrival on the ICU
was performed.

Table 1(abstract A633) Comparison between both groups
Variable

Group I (No AKI) 259 (%)

Group II (AKI) 100 (%)

Age

54.43 ± 10.8

56.09 ± 10.7

0.13

Diabetes

138 (53.2)

56 (56)

0.38

Euro score

3.8 ± 2.4

5.1 ± 3.6

0.06

POAF

7 (2.7)

12 (12)

0.005

Mortality

5 (1.9)

7 (7)

0.026

LOV(minutes)

364.1 ± 112

575.5 ± 199

0.001

LOSICU (hours)

52.9 ± 41.1

109.4 ± 89

0.000

LOH (days)

10.8 ± 6.4

15.8 ± 7.3

0.007

POAF: post operative atrial fibrillation, LOSICU length of stay in ICU, LOV length of ventilation, LOH hospital length of stay

P- Value
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Results: AKI patients (32% of total) were older (70 yrs (SD = 9) vs 67 (11),
p =0.043) with higher BMI´s (27.7 (4.8) vs.26.7 (4.3), p = 0.036). As to be
expected baseline eGFR (CKD-EPI, in ml/min) was lower in the AKI-group
(69.49 (20.30) vs. 76.45 (15.01), p = 0.024). Both baseline urinary-NGAL
(μg/l)(1211 (2172) vs.749 (946), p = 0.020) and serum-cystatin C (in mg/L)
(0.98 (0.39) vs 0.86 (0.36), p = 0.0175) were statistically higher in the AKI
group and CPB time (in minutes) was significantly longer: 163 (63) vs 121
(51), p < 0.0001.
Conclusions: Urinary-NGAL and serum-Cystatin most likely reflect preexisting kidney dysfunction (like eGFR). Length of cardiopulmonary
bypass time is a significant factor for development of AKI, which is
amenable to improvement.
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1. Thiele RH, Isbell JM, Rosner MH: AKI Associated with Cardiac Surgery. Clin
J Am Soc Nephrol 2015, 10(3):500-514, Mar 6.
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Introduction: Preoperative renal insufficiency is an important predictor of
mortality after cardiac surgery and the association between small serum
creatinine (SCr) changes within 48 hours after cardiac surgery and
mortality has been demonstrated [1]. Further it has been shown recently
that a preoperative elevated SCr is a predictor for worse outcome after
cardiac surgery too [2].
Objectives: The aim of the present investigation was the association
between small SCr changes (ΔCrea) early after surgery on 30-day
mortality in patients below and above the SCr cut-off of 1.3 mg.dL -1
where mortality increases.
Methods: Elective adult cardiac surgical patients between 1997 and 2001
at the Medical University of Vienna were included. The cohort was split
into two groups: Patients with an elevated SCr >1.3 mg.dL-1 and ≤1.3 mg.
dL-1. Within 120 minutes after end of surgery, the ΔCrea between the first
measured SCr and the baseline SCr value was calculated for each patient.
Mortality rates were calculated stepwise in 0.1 mg.dL-1 intervals of ΔCrea.
Results: A total of 3549 patients (1221 women) with a mean age of 64.5
years (range, 18 to 92) were investigated, 624 patients had an elevated
SCr >1.3 mg.dL-1. Within 30 days 5% (n=179) died. Mortality in patients
with elevated SCr and a negative ΔCrea or equal 0 was 9% (n=573), while
mortality increases in patients with an increasing ΔCrea to 31% (n=51).

Figure 1(abstract A636)
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An increase in mortality (12%) was found in the group with the most
pronounced fall [∞,-0.4). The relation of mortality to ΔCrea is shown in
figure 1 (SCr >1.3 mg.dL-1marked in black and ≤1.3 mg.dL-1 marked in
grey).
Conclusions: Hemodilution occurs in patients operated on
cardiopulmonary bypass (CPB). A decrease in SCr is the reaction to fluid
supply and blood loss especially when preoperative SCr is elevated. Our
findings suggest that in these patients with an elevated SCr, even a
minimal increase after CPB accordingly to the preoperative SCr is
associated with a higher rate of death and may be a marker of diffuse
organ injury. Furthermore large decreases of ΔCrea directly after cardiac
surgery worsen outcome in this patient group drastically. A renoprotective
postoperative course is recommended.
References
1. Lassnigg A, et al: JASN 2004, 15:1597-1605.
2. Bernardi MH, et al: BJA 2015, 114:53-62.
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Introduction: Vancomycin is one of the first antibiotic choices for the
treatment of severe gram-positive bacterial infections, especially if due to
methicillin-resistant Staphylococcus aureus. Vancomycin is suspected to
cause nephrotoxicity, hence continuous vancomycin therapy as an
alternative to intermittent administration has been proposed to reduce the
risk of developing acute kidney injury (AKI). So far, vancomycin
concentration and duration of therapy were identified as the strongest
variables associated with the development of AKI during continuous
vancomycin therapy [1].
Objectives: To examine the impact of continuous infusion of vancomycin
on renal function in critically ill surgical patients.
Methods: With approval by our institutional review board, we
retrospectively reviewed the data of 139 adult patients (78 men,
61 women; mean age 58 ± 19 years) admitted to the operative intensive
care unit between June 2011 and July 2013 who received continuous
infusion of vancomycin for more than 48 hours. Renal function was
assessed by analyzing serum creatinine levels and urine output from the
first day of vancomycin therapy until 72 hours after its discontinuation.
Vancomycin concentrations were measured daily in 78 patients and
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intermittently in 61 patients; the mean vancomycin concentration (Cmean)
and the maximal drug concentration (C max ) were specifically analyzed.
Creatinine clearance was calculated by the Cockcroft-Gault formula.
According to the Acute Kidney Injury Network, AKI is defined as an
increase in the serum creatinine level of ≥ 0.3 mg/dl or ≥ 50 % from
baseline or a daily urine output ≤ 0.5 ml/kg/h. Differences between
patients with and without AKI were assessed using a Student’s test for
independent variables. In the population of patients with AKI, a
multivariate analysis was performed. A p-value < 0.05 was considered as
statistically significant.
Results: Nineteen patients (14%) developed AKI during the study period.
These patients were significantly older (mean age 67 vs. 57 years), had a
higher morbidity and lower creatinine clearance on the first day of
vancomycin therapy than those who did not develop AKI. C max was
independently associated with the development of AKI.
Conclusion: In our study, the rate of AKI during continuous vancomycin
therapy was lower than in a previous study in critically ill patients treated
in a medical-surgical intensive care unit. Our findings should be verified
with eligible prospective studies.
Reference
1. Cianferoni , et al: Infection 2013, 41:811-820.
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Introduction: Acute Respiratory Distress Syndrome(ARDS) is a common
respiratory critical illness, usually develops in patients with predisposing
conditions that induce systemic inflammatory response, such as sepsis.
This study was undertaken to examine the effects of BMSCs injection on
ARDS induced by sepsis.
Objectives: To assess the effect of mesenchymal stem cells (MSCs) on
acute lung injury induced by sepsis.
Methods: There were 25 rats in each group, including sepsis group,
sepsis+antibiotic group, sepsis+antibiotic+MSCs group and sham group,
twenty of which being sacrificed at 12 h, 18 h, 24 h and 48 h after
surgery, respectively, five for survival analysis, and 5 normal controls.
Survival rate, pulmonary physiological function, alveolar capillary barrier,
lung inflammatory reaction and pathological injury were measured.
Results: ①at 18 h, total nucleated cell count of bronchoalveolar lavage fluid
was 12.29 ± 7.03 in the sepsis+antibiotic+MSCs subgroup, as compared with
42.3 ± 8.18 in the sepsis subgroup (P = 0.007), 35.77 ± 16.80 in the sepsis
+antibiotic subgroup (P = 0.016) and 37.80 ± 22.96 in the normal group (P =
0.025). ②the protein concentration of bronchoalveolar lavage fluid in the
sepsis+antibiotic+MSCs subgroup was less than that in the sepsis subgroup
at 24h, (0.41 ± 0.24 vs. 1.17 ± 0.57 mg/ml, P = 0.004).
Conclusions: Intravenous injection of allogeneic MSCs is safe for rats
with ARDS induced sepsis. To be administrated in early stage of sepsis,
MSCs improve alveolar inflammatory cells infiltration and protein
exudation, as well as alveolar congestion and hemorrhage. In addition,
there is a potential risk of oxygenation impairment and lung water
increase with intravenous injection of MSCs.
Grant Acknowledgment: Guangdong Natural Science Foundation
(S2011040004796).
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Introduction: Severe sepsis is a systemic host response to invading
pathogen with activated inflammation, coagulation and tissue remodelling
cascades and consequent organ dysfunction. Despite modern intensive
care, mortality in severe sepsis remains high. Mesenchymal stromal cells
(MSCs) are known to have many anti-inflammatory features and contribute
to the healing process. Many research groups have demonstrated good
results using MSCs as an adjunctive treatment of sepsis in animal studies.
Recently, a research group conducted a phase I clinical trial to test safety
of MSCs on ARDS patients ( [1]). To date knowledge of sepsis influence on
MSCs is scarce.
Objectives: Our aim was to study the capability of MSCs to produce
extracellular matrix components, type 1 and 3 collagens, when exposed
to serum of septic patients in an experimental in vitro sepsis model.
Methods: Bone marrow MSCs (BM-MSC) were exposed to four different
cell culture conditions: 1. Standard BM-MSC cell culture media (SCCM)
with 20 % FBS, 2. SCCM with 20 % FBS added with 3 ng/ml TNF-alpha, 3.
SCCM with 20 % human serum pooled from healthy volunteers (serum
n = 8), 4. SCCM with 20 % human serum pooled from patients diagnosed
with septic shock (serum n = 6). BM-MSCs were incubated for four days
and the supernatant were collected and stored in -70° C until analysis.
Production of type 1 and 3 collagens were determined by measuring the
concentration of type 1 and 3 collagens N-terminal propeptide (PINP and
PIIINP) from cell culture media. PINP concentration was determined with
a chemiluminescence immunoassay (IDS iSYS, Immunodiagnostics
Systems, Boldon, UK) and PIIINP concentration was determined with a
radioimmunoassay (Orion Diagnostica, Espoo, Finland).
Results: In all BM-MSC lines, and repeated experiments (n = 6),
production of both PINP and PIIINP were suppressed in the sepsis group
(p < 0.001 both PINP and PIIINP). Addition of TNF-alpha, 3 ng/ml did not
have effect on PINP levels in FBS groups. PIIINP/PINP ratio increased
significantly in sepsis group compared to control group (p < 0.05) (Figure 1).
Data is presented as mean ± SD.
Conclusions: Serum from patients with severe sepsis suppresses the
MSCs capability to produce collagen I and III in vitro. The PIIINP/PINP
profile is also altered in favour of PIIINP over PINP. These results suggest
that septic environment alters the extracellular matrix remodelling
capability of MSCs, which in turn can alter tissue healing in vivo. This
should be taken into consideration when using MSC therapy in severe
sepsis.
Grant Acknowledgment: Sigfrid Juselius Foundation, Oulu University
Hospital’s government allocated research funding.
Reference
1. Wilson JG, et al: Mesenchymal stem (stromal) cells for treatment of ARDS:
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Figure 1(abstract A639) A. PINP concentration in FBS and human groups. B. PIIINP concentration in human groups. C. PIIINP/PINP ratio in
human groups. *** = p < 0.001. * = p < 0.05.

Introduction: Animal welfare mandates adequate analgesia in sepsis
models (Lilley E, Shock 2015; 43: 304). However, it is unclear which
regimen is best to achieve this without interfering excessively with the
scientific experiments. Nalbuphin, a non-controlled kappa opioid receptor
agonist, has a short half live and a wide therapeutic range and might
therefore be a useful analgesic for research animals.
Objectives: We test the efficacy and safety of intravenous nalbuphin in our
rat model of fecal peritonitis. Here, we report its respiratory and
hemodynamic effects in short-term experiments performed in non-septic rats
during anaesthesia.
Methods: In this randomized, placebo-controlled, blinded study,
spontaneously breathing male Wistar rats were anesthetized with isoflurane
3% (air flow 400 ml/min, FiO2 21%). Nalbuphin (or placebo) was injected
subcutaneously at a dose of 1 mg/kg. After local anaesthesia with lidocaine,
the left carotid artery and the right jugular vein were surgically cannulated.
The isoflurane concentration was reduced to 2%. Intravenous nalbuphin (or
placebo) was administered at two different doses (1 and 5 mg/kg/h).
Nalbuphin concentration was measured in heparinised plasma by HPLC.
Results are given as mean (standard error of the mean), p-values were
calculated by a t-test.
Results: See table 1.
Conclusions: Our results demonstrate that high-dose nalbuphin depresses
respiratory rate, heart rate and mean arterial pressure in anesthetised rats.

In order to investigate if the continuous intravenous infusion of nalbuphin
influences our long-term sepsis model, further placebo-controlled studies in
awake septic and non-septic rats are ongoing.
Reference
1. Lilley E: Shock 2015, 43:304.
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Introduction: RBCT is still a subject of debate with 2 main questions:
what is the optimal threshold? and does transfusion impact the
outcome?. Concerning septic patients, a threshold of 10 g/dL was for
many years the objective during the first hours of septic shock and
since the last surviving sepsis campaign, a threshold of 7 g/dL for
stabilized septic patients is proposed. Nevertheless, the evidence base
dealing with septic patients remains poor and cohort studies bring
divergent results.

Table 1(abstract A640) Results
Placebo (n=6) Nalbuphin 1 mg/kg/h (n=6) p-value Placebo (n=6) Nalbuphin 5 mg/kg iv (n=6) p-value
Nalbuphin concentration [mg/l]

22.9 (3.7)
Respiratory parameters

Respiration rate [1/min]

55 (3)

45 (2)

0.02

53 (4)

41 (2)

0.04

pO2 [kPa]

9.31 (0.41)

7.86 (0.98)

0.41

10.1 (0.66)

6.81 (0.36)

0.02

SaO2 [%]

92.7 (1.2)

83.9 (3.3)

0.09

93.6 (1.3)

78 (2.7)

0.02

pCO2 [kPa]

6.25 (0.31)

7.72 (0.52)

0.03

6.45 (0.53)

8.49 (0.39)

0.01

Hemodynamic parameters
Heart rate (1/min)

409 (10)

336 (12)

0.00

413 (14)

332 (16)

0.01

Mean arterial pressure (mmHg)

95 (6)

78 (4)

0.04

92 (5)

70 (3)

0.01
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Objectives: The aim of this study was to achieve a systematic review and
meta-analysis on the impact of RBCT among septic ICU adults.
Methods: DATA SOURCES MEDLINE, EMBASE, Web of Science Core
Collection, Cochrane Central Register of Controlled Trials, Cochrane
Database of Systematic Reviews and Clinical Trials.gov were searched
through January 01, 2015.
Study Selection: We included randomized clinical trials (RCT) comparing
restrictive versus liberal RBCT strategies and cohort studies assessing the
impact of RBCT on septic ICU adults.
Data Extraction and Synthesis: Two RCT and 34 cohort studies were
included into the systematic review and 30 into the meta-analysis. Death,
nosocomial infection (NI) and acute lung injury (ALI) were the main
outcome measures. Der Simonian and Laird random-effects models were
used to report pooled odd ratios (OR). Sub group analysis and metaregressions were achieved in order to explore heterogeneity of the data.
Results: The 2 RCT were the study of Hebert ( [1]) with only 4.9% of
septic patients and the study of Holst ( [2]). In both studies, the rates of
outcome measure were not different for restrictive strategy.
Eighteen cohort studies and 10992 patients were included into the metaanalysis dealing with death. RBCT improved mortality (overall pooled OR
was 1.33[1.13-1.57]; I²=77%, p < 0.001). But in the sub group analysis of
the studies specific of septic patients (n=7), mortality was unaffected by
RBCT (pooled OR was 1.10[0.75, 1.60]; I²=57%, p = 0.03). The
heterogeneity could be explained by the statistical methods (sub group
analysis of the 11 studies with multivariate analyses: pooled OR=1.35
[1.18-1.54]; I²=44%, p = 0.06)). A better outcome was found when pooling
the 3 studies with Cox model (pooled HR = 0.70[0.49-0.98]; I²=89%, p <
0.001). Transfusion was associated with the occurrence of NI (8 studies,
pooled OR: 1.94[1.35-2.79]; I²=92%, p < 0.001) and the occurrence of ALI
(8 studies: 1.98[1.41-2.78]; I²=7, p < 0.001).
Conclusions: When analyzing all the studies, RBCT is associated with
death, NI and ALI. In septic patients however, neither the only available
RCT nor the meta-analysis of cohort studies showed an effect of RBC
strategy on mortality. All those results must be interpreted with caution
given the heterogeneity which could be explained in part by the
percentage of septic patients and the statistical methods.
References
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Introduction: Previous studies of the prevalence and fatality for sepsis in
patients admitted to Brazilian intensive care units (ICU) [1]-[3] were based
on a small convenience sample, with most ICUs located in the wealthiest
regions of the country. Thus, the current national sepsis prevalence, fatality
rates and its associated risk factors are unknown.
Objectives: To assess prevalence, fatality rates and prognostic factors of
severe sepsis and septic shock, in a stratified random sample of Brazilian ICUs.
Methods: A point prevalence study. The calculated sample size was 2,450
ICU beds to enroll 784 severe sepsis/septic shock patients. To generate the
sampling frame, we created ten different strata, based on geoeconomic
regions, considering hospitals located at state capitals or countryside and
institutional profile (public or private), and randomly selected 13% of the
ICUs in each stratum. All selected ICUs answered a websurvey regarding the
availability of key clinical resources. We constructed a score based on the
availability of 8 equal-weight items: ability to measure blood gases, lactate
(both available in three hours); cultures (blood, urine and respiratory
secretions), antibiotics (third-generation cephalosporins, carbapenems or
piperacillin-tazobactam plus vancomycin or teicoplanin or linezolide), central
venous catheters, crystalloids, norepinephrine and availability to measure
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Table 1(abstract A642) Factors associated with mortality
Variables

OR

95%CI

p value

SAPS score

1.04

1.03 - 1.05

< 0.001

Antibiotics compliance

0.67

0.46 - 0.97

0.04

6-h bundle compliance

0.48

0.31 - 0.75

0.001

Sepsis onset at ICU

1.64

1.12 - 2.42

0.01

Low availability of resources

1.79

1.04 - 3.09

0.04

central venous pressure. We considered as high availability those ICUs who
always have all 8 items, intermediate availability those with 6-7 items and
low availability those with 5 or less items. We included all patients with
severe sepsis or septic shock hospitalized in the participants ICUs on one
specific day (26/February/2014). We assessed demographic data, SAPS3 and
compliance with sepsis treatment bundles and followed all patients until
hospital discharge, truncated at 60 days.
Results: On the day of study there were 794 (29.6%) patients with sepsis
or septic shock among 2,705 patients already hospitalized or admitted in
the 229 participant ICUs. The overall mortality rate was 55,7%. Mortality
was 57.8% (67/116) in the South, 51.2% (208/407) in the Southeast, 70%
(56/81) [f2] in Midwest, 58.3% (77/136) in Northeast and 57.4% (31/54) in
the North region (P = 0.03). The mortality of public hospitals (56.0%; 253/
452) was not different from the private ones (55.4%; 186/336). Factors
independently associated with a higher mortality rate are in Table 1.
Conclusions: Sepsis prevalence and mortality in Brazilian ICU are very
high and represent a significant burden in critical care. Mortality is
heterogeneous throughout Brazilian regions and is related to patients’
characteristics but also to resource availability and adequate processes of
care.
Grant Acknowledgment: FAPESP - 2011/20401-4.
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Introduction: Sepsis is characterised by massive inflammatory response,
which can affect vascular function. As part of vascular dysfunction large
arteries can be affected. To what extent changes in large artery function
contribute to organ dysfunction in sepsis is not well studied.
Objectives: We investigated carotid to femoral and carotid to radial pulse
wave velocity (PWV) as an index of sepsis-induced changes in elastic and
muscular arteries, and the association of changes in PWV with
subsequent change in the SOFA score.
Methods: Consecutive patients hospitalised to the 12-bed Toxicology and
Sepsis Clinic of Riga East Clinical University Hospital with a diagnosis of
severe sepsis or septic shock were enrolled within 24 hours of admission.
Baseline carotid to femoral and carotid to radial PWV were determined at
enrollment and after 48 hours of initial measurement. Patients showing
an improved SOFA score at 48 hours (SOFA improvers) were compared to
those for whom it was unchanged or worse (SOFA non-improvers).
Results: Of the 37 patients, 27 patients were SOFA improvers and 10
SOFA non-improvers. They had comparable APACHE II scores (18 (15-23.5)
vs 19 (12.5-27)) on admission. SOFA improvers had lower baseline carotid
to radial PWV values (10.4 (8.4-16.2) vs. 13.7 (6.9-14.9) m/s, p = 0.02) and
less increase of carotid to radial PWV after 48 hours (49.9 % (-29% to
61.2%) vs -16.5%(-37.4% to 18.7%), p = 0.008) compared to the SOFA
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non-improvers. Carotid to radial PWV values similarly correlated with the
intra-hospital mortality. Carotid to femoral PWV was similar between the
two groups of patients (11.9 (9-16.5) vs 10.1 (8.2-14.4) m/s).
Conclusions: PWV in elastic arteries is similar in patients who had an
improvement in organ failure in the first 48 hours and those who had
unchanged or worse condition. In contrast, PWV in muscular arteries is
lower and tends to increase over the first 48 hours in SOFA improvers
and in patients with favourable outcome.
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Figure 1(abstract A645)

Introduction: With the advent of widely available HIV testing and the
introduction of antiretroviral agents, life expectancy of HIV infected patients
has increased. Historically patients with HIV requiring ITU admission had a
poor outcome, with mortality up to 70% however in recent years ITU
mortality rates have fallen [1]. An aging population presenting with both HIV
complications and non-HIV related disease combined with improved survival
rates has implications for ITU management and prognostication.
Objectives: To undertake a retrospective observational study comparing
the clinical presentation of patients with confirmed HIV infection
admitted to the intensive care unit at the Royal Sussex County Hospital,
Brighton between 1996 - 2006 and 2007 - 2014.
Methods: Patients were identified from the ITU electronic records using
either the entry of a diagnosis of HIV or a CD4 count. Diagnosis was
confirmed using pathology and HIV department patient records. Data
including demographics and level of organ support was collected.
Comparison was made to data available from 1996 - 2006.
Results: Between 2007-14, 75 patients were admitted to the ITU with a
total of 86 patient episodes; an increase from 48 admissions in the
previous period. The mean ITU length of stay was 6.1 days (range < 1 - 37
days). The patient group was largely male with a significant increase in the
mean male age since 2007 (50.7 vs. 41.6, p = 0.0002). While the diagnosis
of HIV was made in 24% of patients during the hospital admission there
was a statistically significant increase in patients presenting to ITU
established on antiretroviral therapy (48 vs. 17, p = 0.0096) and an
associated increase in non-HIV related disease leading to admission.
Between the comparison periods, there was no statistically significant
difference in the number of patients receiving respiratory support (invasive
or non-invasive ventilation, 58 vs. 38, p = 0.20) or renal replacement
therapy (6 vs. 5, p = 0.20). There was no correlation between ITU mortality
and either CD4 count (p = 0.52) or viral load (p = 0.85). Mortality rates
halved between the comparison groups (10% vs. 20%) with no statistically
significant difference between mortality in HIV-infected patients and the
general ITU population since 2007 (10% vs. 17.7%, p = 0.39).
Conclusions: ITU admissions in HIV infected patients have increased since
1996. Testing of patients for HIV remains important as undiagnosed patients
continue to present however increasing numbers of patients are admitted
on antiretroviral therapy with non-HIV related disease. The level of
respiratory and renal support has remained constant but mortality rates
have halved. With increasing survival and no correlation between mortality
and CD4 count or viral load, all patients should be considered for admission.
Reference
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Introduction: Recently, we showed the interest of instantaneous
production of radical oxygen species (ROS) for diagnosis of meningitis [1].
Polymorphonuclear neutrophils (PMN) are a major source of ROS through
the activation of protein kinase C and NADPH oxidase pathway, which
may differ according to stimuli.
Objectives: To test if ROS measurements related to infection is different
from other cause of ROS production in: pleural (PlF), peritoneal (PerF)
fluids and bronchoalveolar lavage (BAL).
Methods: Monocentric study in ICU patients with systemic inflammatory
response syndrome and suspicion of infection. PlF, PerF or BAL sampled
for measurement of ROS by luminescence (luminol, basal condition or
stimulation by phorbol 12-myriaste 13-acetate (PMA, PKC activator)) [1].
Non parametric tests, p < 0.05. Results are expressed in area under the
curve of luminescence (AUC), median (25-75th percentiles).
Definition of infection: microbiological positivity in BAL culture (≥104 UFC/
ml), in PerF or PlF, or number of PMNs ≥250/mm3 in PerL.
Results: 58 patients, SAPSII 43 (34-51), temperature 37.5°C (36.6-38),
leukocytes 13800/mm3 (11175-23800). 17 PerF (35% infected), 28 PlF (29%
infected), 20 BAL (35% infected). Culture were positive for Stenotrophomonas
maltophilia in PerF and Pseudomonas aeruginosa in PlF and BAL.
AUC ROS luminescence was elevated for basal (Figure) and PMA
stimulated condition when infection was present (grey boxes) in PerF
(p = 0.0009, p = 0.001 respectively) and in PlF (p = 0.0016, p = 0.0019)
compared to negative culture (white boxes), but not in BAL. If ROS
production was reported to the number of PMNs, there was no difference
according to infection.
Conclusions: Instantaneous production of ROS was significantly increased
when infection was present in PerF and PlF but not in BAL. These results
questioned the validity of BAL for characterization of inflammation ( [2]).
This test is simple to diagnose the presence of infection and requires a
validation in a larger cohort.
Grant Acknowledgment: Ministère de l´Enseignement Supérieur et de la
Recherche.
Patent WO 2012/014156.
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Introduction: Our goal was to examine whether fluid improve
microcirculation when compared with norepinephrine in responsive
septic shock patients despite early goal-directed therapy.
Methods: This was a single centre prospective study. Patients in septic
shock for less than 24 hours despite fluid resuscitation were enrolled.
Passive leg raising test was performed to predict fluid responsiveness.
Responders were randomizedly divided into two groups, i.e. Resp-FL
group and Resp-NE group to maintain usual MAP. In Resp-FL group,
patients were treated by fluid until with no response to passive leg
raising test, then the MAP was titrated to usual level by NE. In Resp-NE
group, doses of NE were adjusted to maintain usual level of MAP directly.
Nonresponders were enrolled in Nonresp group, MAP was titrated to
usual MAP by norepinephrine.
Results: Twenty-four patients were enrolled, including 14 responders (7 in
Resp-FL group and 7 in Resp-NE group) and 10 nonresponders. Compared
with nonresponders, lactate of responders was significantly lower (2.9 ± 2.8
vs. 1.3 ± 0.7 mmol/L, p < 0.05). Compared with Nonresp group, the change
of cardiac output was significantly higher in Resp-FL group and Resp-NE
group (33.1 ± 28.5 vs. 28.1 ± 16.8%, p < 0.05). Compared with Resp-FL
group(TVD: 30.6 ± 10.7%, PVD: 67.8 ± 58.2%, MFI: 61.5 ± 23.4%), the change
of microcirculatory parameters were significantly lower of Resp-NE group
(TVD: 11.1 ± 18.4%, PVD: 11.8 ± 17.2%, MFI: 15.8 ± 14.5%).
Conclusions: Responsiveness influenced the choice of resuscitation
strategy in early septic shock patients despite early goal-directed therapy.
In responders, microcirculatory improvement was found when compared
fluid with norepinephrine.
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Introduction: Hospitalization in the Intensive Care Unit (ICU) can have
negative bio-psychological effects for the patients but also for their
families; There is paucity in literature, though, regarding the psychological
support of underage family members, having limited access to the ICU.
Mobile health (mHealth) applications have been extensively used in
health care services, however, there is limited data regarding their use in
facilitating psychological support.
Objectives: a) To design and develop a State of the Art web based
platform to facilitate the accessibility of the underage family members
(aged 4-18) of ICU patients to psychological support services.
b) to integrate an assessment and intervention protocol and c) to assess
its feasibility, accessibility, applicability and performance.
Methods: a) The platform was developed through a multidisciplinary
team and integrates state of the art web technologies (Single Page
Application-Web Sockets-Web-RTC), patient health records, two way
audio-visual comm. and a digital palette of intervention protocol tools.
b) The development of an assessment and intervention protocol.
Psychological and tele-psychological assessment and intervention
protocol was developed using the Delphi consensus methodology: expert
psychologists - semi-structured interviews - questionnaires - consensus
meeting - final assessment and intervention protocol.
c) The platform assessment: First phase (May 2014 - April 2015): Children
are supported with In Vivo psychological sessions. Second phase (April September 2015), mHealth platform will be used instead. The
applicability, participation, perceived quality of services, performance
(Likert scale), number of sessions required according to pre-specified
criteria and other indices will then be compared Three questionnaires to
children / parents will be used prior and post interventions.
Results: Here we are presenting:
a) The final design and structure of the platform as well its pilot use
phase,.
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b) Delphi consensus process results,.
c) final battery of assessment tools (mental state, quality of the service),
as well as personalised interventions based on subject’s needs.
During the 1st phase, 700 patients were admitted in the ICU, 360 stayed
more than 48 hrs (51.5 %), mortality rate 15.1%, SMR 0.98). Following
recruitment methodology (piloted from May and intensified with
consecutive cases from November 2014), 91 sessions (In Vivo) were
conducted in 48 children and adolescents (mean age 10 years) of 24 ICU
patients. Also 25 family counselling sessions were conducted involving
19 guardians.
Conclusions: This is the first -so far known- existing study, extending ICU
psychological and tele-psychological services, designed to specifically
involve minors. mHealth technologies could impact and guide the way
children are managed while having a loved one in the ICU.
ARIADNE program is co-funded by EEA grants (http://eeagrants.org/
project-portal/project/CY03-0016) and the Intensive Care Forum (NGO).
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Introduction: Long-term outcome after intensive care is a matter of
growing interest in the critical care community. As better knowledge of
post-ICU outcomes might help improve admission policies, processes of
care, or end-of-life decisions, this topic is increasingly covered in medical
journals. Access to this information may still be limited for ICU caregivers
who play a pivotal role in the delivery of intensive care as well as in
decision-making that lead to limitation of care. Whether ICU caregivers
have a fair knowledge of long-term outcomes of ICU patients is unknown.
Objectives: Assess what is the knowledge of ICU caregivers related to
long-term ICU outcomes.
Methods: This study was performed in 19 ICUs in France (12 MICUs,
5 mixed ICUs & 2 SICUs). We designed and conducted a 42-item survey
composed of 3 parts: i) demographic data to assess the profile of the
caregivers, ii) caregiver’s knowledge of outcome data and possible longterm outcomes for ICU patients, iii) caregivers’s knowledge of discharge
procedures in their ICU. The survey was distributed to all nurses, aidnurses, chief-nurses and physiotherapists with a goal to collect at least
25 replies/centre. A specific questionnaire was filled by a senior investigator
in each centre to collect centre characteristics and outcome data.
Results: The survey was completed by 445 caregivers (32 [IQ 27-39] y.o.;
80 %female) working in 19 ICUs as nurses (65.2%), aid-nurses (23.6%),
chief-nurses (4%), physiotherapists (3.8%) or psychologists (0.4%).
Whereas 89% declare that they are interested in post-ICU outcomes, 84%
claim they rarely obtain information about patients outcome after ICU
discharge and 74% wish they could « systematically obtain news from
discharged patients ». Most caregivers claim that they mainly seek
feedback from patients with prolonged ICU stays (74%), patients with
whom they had a privileged relationship (66%), who had a striking
personal history (59%), or from young patients (51%). Patients and their
families are the main source of information regarding post-ICU outcomes
through letters (71%) or occasional visits (72%). Still, 83% admit to have
only rare occasions to meet with former patients. When meeting with
former patients, the 2 main topics discussed with caregivers are ICU
memories (74%) and QOL (72%), whereas less than 40% discuss
physiological and psychological sequels.
Conclusions: Despite high-interest in understanding long-term outcomes
of their patients, caregivers have a limited knowledge of what happens
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after ICU discharge and most ICUs have no systematic approach to collect
long-term ICU outcomes. Creation of multidisciplinary post-ICU clinics
could help caregivers to better understand the burden of post ICU sequels.
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Introduction: Professionals working in intensive and palliative care units
and caring for patients at the end of life are at risk of developing
burnout. Literature shows that work-related experiences are determinant
factors to develop the burnout syndrome.
Objectives: To identify which work-related experiences are significantly
associated with burnout among healthcare professionals who provide
end-of-life care in intensive and palliative care units in Portugal.
Methods: Multicenter quantitative, comparative study. A survey study
was conducted using: The Maslach Burnout Inventory and a questionnaire
including a set of work-related experiences. 355 professionals from
intensive and palliative care units were included in this study. Univariate
and multivariate logistic regression analyses were performed; OR sidelong
with 95% of CI were calculated.
Results: Out of the 355 professionals included in this study, 27% were in
burnout (this defined as being in burnout and in high risk of developing
this syndrome). Univariate regression analyses showed that higher burnout
levels were significantly associated with the following work-related
experiences: night shifts, conflicts, decisions to withhold treatment,
decisions to withdraw treatment and implementing terminal sedation.
When controlling for socio-demographic and educational characteristics of
the participant professionals, and for the setting (intensive vs. palliative
care units), the only variable that remained significantly associated to
higher burnout levels was ´conflicts´.
Conclusions: Work-related experiences increase the risk of developing
burnout among professionals who provide end-of-life care in intensive
and palliative care units. Experiencing conflicts in the workplace was the
most significant variable associated to higher burnout levels. These
findings suggest that team-dynamics and conflict-management are
paramount in the implementation of strategies and programs aiming at
preventing or minimizing burnout.
References
1. Embriaco N, Azoulay E, Barrau K, Kentish N, Pochard F, Loundou A,
Papazian L: “High level of burnout in intensivists”. Am J Respir Crit Care
Med 2007, 175:686-692.
2. Maslach C, Schaufeli WB, Leiter MP: “Job burnout”. Annu Rev Psychol 2001,
52:397-422.
3. Ponet M, Toullic P, Papazian L, Kentish-Barnes N, Timsit JF, Pochard F,
Chevret S, Schlemmer B, Azoulay E: “Burnout syndrome in critical care
nursing staff”. Am J Respir Crit Care Med 2007, 175:698-704.
4. Teixeira C, Ribeiro O, Fonseca AM, Carvalho AS: Ethical decision making in
intensive care units: a burnout risk factor? Results from a multicenter
study conducted with physicians and nurses. Journal of Medical Ethics.

A650
IMPACT OF A MAJOR CARDIOVASCULAR SURGICAL PROCEDURE ON
PATIENTS INTERESTS FOR ADVANCE CARE PLANNING
F Gigon1,2*, C Combescure1, P Merlani2,3, B Ricou1,2
1
University Hospitals of Geneva, Geneva, Switzerland; 2University of Geneva,
Geneva, Switzerland; 3Ospedale Regionale di Lugano, Lugano, Switzerland
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A650

Page 320 of 507

Introduction: Advance directives (AD) and/or a health care surrogate
decision maker (HCS) are potentially helpful for caregivers to respect the
patients’ autonomy whenever their competence is affected. Patients
planned for major cardiovascular surgical procedure requiring intensive
care may consider AD/HCS as important or necessary because of the
coming exposure to a potential life-threatening situation.
Objectives: To investigate whether a major cardiovascular surgical
procedure requiring intensive care impacts on patients’, interests for
AD/HCS.
Methods: Patients planned for major cardiovascular surgery were
randomized either to a group A (gA) met the day before and after ICU
discharge, or to a group B (gB) met only after ICU discharge. At each
meeting, they were interviewed according to the same questionnaire.
Results: 361(89%) patients (of 405 eligible) were interviewed. Male:
256(71%); age(mean ± SD):68 ± 15 years. 95(27%) had a last will, 77(21%)
a life insurance, 119(33%) a funeral plan and 43(12%)an organ donor
card. 181(50%) patients were randomized in the gA, 180(50%) in the gB.
After surgery, 164(91%) of the gA patients remembered the interview before, 90(50%) what AD are and 61(34%) could give a correct definition
of AD.
Conclusions: Few patients, even when scheduled for major surgical
procedure, knew what AD or HCS are and even fewer had AD/HCS. Their
incidence was much lower than other plans for the future (last will, life
insurance, etc.). Undergoing major surgery requiring intensive care
modified significantly the attitudes of patients towards AD/HCS, decreasing
their interest. Further analyses regarding these patients’ reasons for or
against AD/HCS will provide more information to understand the rarity of
advance care planning.
Grant Acknowledgment: This study is sustained by the FNRS
(CR31I3_127135/1).
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Introduction: Patients with advanced malignances are at a high risk of
developing complications that lead to an Intensive Care Unit (ICU)
admission. Despite improvements in ICU-level care, mortality rates for
some patients remain especially high. Limitation of therapy is an integral
component of high-quality care of cancer patients in the ICU.
Objectives: Describe the practice and analyze associated factors of lifesustaining treatment in the 8-bed ICU of a cancer specialized center.
Methods: Retrospective surveillance of adult patients (aged more than 18
years) admitted to the ICU from January/2010 to December/2014. For
patients with more than one admission, only the last one was analyzed.
Patients were divided into two groups: withdrawing or withholding life
support (WWLS), and full life support, as suggested in the literature.
Predictive factors of WWLS were identified using multivariate logistic
regression analysis.
Results: Among 1511 patients admitted to ICU, 1309 (86,6%) had solid
tumors and 202 (13,4%) had some kind of hematological malignancy.
A small group had received stem-cell transplant (4,9%). The median age
was 62 (18, minimum and 90, maximum) years and 58% were male.
Thirteen percent (196/1511) of patients had limitation of therapy (WWLS).
We observed no difference in the annual prevalence during the study
period (p=0,631). Primary reasons for the decision concerned malignancy
status namely refractoriness to therapy and progressive disease. Hospital
mortality was 39% (590/1511) and 33,2% of deaths occurred after WWLS.
WWLS was independently associated with age, surgical status, length of
mechanical ventilation, length of stay, APACHE score and organ failure
(table 1).
Conclusions: End-of-life practice has been a routine in our center during
the last 5 years (13% of admissions). As demonstrated previously in
general ICU, clinical parameters seem to be major determinants of WWLS
decisions in cancer patients. Consensus statements may help physicians
in the difficult task of end-of-life decision making.
Grant Acknowledgment: APEMCIO
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Figure 1(abstract A650) Figure legends: p°: Chi2, p*: Mc Nemar, \: NA

Table 1(abstract A651) Multivariate logistic regression
analysis
Variable

Odds Ratio 95% CI

Age

1,020

0,899-2,533 0,008

p

Surgical status

0,257

0,137-0,483 < 0,001

Duration of mechanical ventilation 1,004

1,002-1,006 0,001

Length of stay in the ICU

0,948

0,902-0,996 0,036

APACHE ≥ 35

4,327

2,789-6,713 < 0,001

MODS

3,926

2,569-6,001 < 0,001
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Introduction: The lack of education on LSTL and cDCD of intensive care
unit (ICU) health-care professionals may lead to misperceptions and
contributes to negative attitudes hampering the development of such
programs(1).
Objectives: We aimed to assess the impact of LSTL and cDCD training on
the End-of-life care practices and potentiality for cDCD of 11 catalonian
ICUs.
Methods: Data on End-of-Life Care of critically ill patients admitted to 11
catalonian ICUs was prospectively collected before (P1: 01/3-31/06 2013)
and after (P2: 01/2-30/05) an on-line training educational program on
LSTL and cDCD delivered to 58 nurses and 62 doctors of the participating
centres. Potential for cDCD was assessed through the analysis of clinical,
analytical and agonal times (time from LSTL initiation to asystole) of
patients in whom withdrawal of mechanical ventilation (MV) and/or
vasoactive support (VAS) was performed as a form of LTSL.
Results: A total of 6616 patients (P1:3315; P2:3301) were admitted with
similar rates (P1:9.8%; P2:9.6%) and characteristics of patients undergoing
LSTL in both periods. No differences were observed on the time from
admission to First (5,19 ± 9.0 vs 4.33 ± 8.94 days) and Definitive-LSTL
(D-LSTL-the one preceding patient´s death) (P1:n=215; 6.83 ± 11.6 vs P2:
n=205; 6.97 ± 11.0 days) actions between periods. Futility (P1:74%;
P2:73%), admission diagnosis (P1:62%; P2:50%) and co-morbidity (P1:40%;
P2 45.9%) were the main causes for D-LSTL in both periods. Treatment
withdrawal was the most common form of D-LSTL (P1:57.7%; P2:51.2%)
with higher rates of ventilator support withdrawal during P2 (80% vs
67%)p < 0.05. Sedation and/or analgesia was provided in 81%(P1) and
82.6%(P2) of patients in whom treatment was withdrawn. Agonal times
after treatment withdrawal were shorter in P2(n = 105)(115.0 min (2575ICR 37.0-405.0) compared to P1(n=124)(197.5 (25-75ICR 55.0-675.0)(p <
0.05). Six (7.7%) and 4(5.5%) patients in whom VAS and MV was
withdrawn during P1 and P2 could have been cDCD donors representing
a 24% and 25% increase over the DBD donor pool respectively.
Conclusions: Although not influencing the potentiality of cDCD, training
on LSTL improved end-of-life practices on critically ill patients.
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Introduction: Prolonged stays in ICU generate anxiety for vulnerable
patients and family members and are often associated with PTSD. The use
of an ICU diary in which families and caregivers write about the milestones
of the patient’s stay in the ICU has been proposed as an aid to fill in gaps
in patients’ memories. Still, caregivers have not widely adopted the
keeping of ICU diaries and provision of an ICU diary remains a rare event
in European ICUs.
Objectives: We conducted a survey to assess caregivers expectations or
fears and identify potential barriers to the implementation of an ICU diary
project in our medical ICU.
Methods: A multidisciplinary working group has built a program to
implement ICU diaries in our 24-bed MICU. Main steps involved
i) consultation with ICU teams and experts in social sciences familiar with
ICU diaries, ii) definition of patient diary guidelines to ensure all
participants write in a similar way, iii) information sessions to explain
principles and roles of an ICU diary to the entire ICU staff. Eight weeks
before the implementation of ICU diaries in the unit, we designed and
distributed a 22-item survey to evaluate the caregivers perception of the
program and understand potential sources of concern before
implementation, as well as 5 questions meant to collect opinions on
practical aspects of the implementation of the project.
Results: Out of the 104 staff members, 57 only completed the survey
(RN = 25, aid-nurses = 15, MDs = 13, other = 4) among which 52 had
participated to one of the 3 information meetings previously organised.
Altogether, 80% of respondents identified the ICU diary as a potentially
helpful tool to improve patient psychological outcomes and family
satisfaction, whereas 61.4 % also identified potential benefits for
caregivers. The ICU diary was perceived as a useful tool for communication
with the patient and its family for respectively 66% and 49% of
respondents. Thirty-three per cent of caregivers replied that filling the ICU
diary should be part of routine care. Increased workload (53%) and
potential breach in medical confidentiality (46%) were the obstacles most
commonly perceived by the respondents. Only 32% of caregivers
expressed concerns related to the implementation of the diary.
Conclusions: Conducted in a program aimed to involve caregivers and
facilitate the implementation of an ICU diary, this survey reveals a positive
attitude of respondents toward ICU diaries and adequate perception of
potential benefits for patients and families. The fair response rate (50%) is
the main limitation of our study. Data related to the perception of
caregivers 6 months after the implementation of ICU diaries in our MICU
will also be presented.
Reference
1. Jones C: Intensive care diaries and relatives’ symptoms of posttraumatic
stress disorder after critical illness. American Association of Critical-Care
Nurses 2012, 21:172-6.

A654
Transcultural adaptation and validation of familial satisfaction in the
intensive care unit in Korea: preliminary study
J Shin1*, Y Kim1, H Lee2, J Lee2, KS Kim2, YJ Cho1, YH Jo1, H Rhu2, KS Kim1,
SM Lee2, J Min1, G Park1, J Yoon1, SI Park1, YJ Lee1
1
Seoul National University Bundang Hospital, Seongnam, Korea, Republic of;
2
Seoul National University Hospital, Seoul, Korea, Republic of
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A654

Page 322 of 507

Introduction: Lately, in North America, questionnaires have been
developed and validated, which were to assess family needs and
satisfaction with care in the intensive care unit. One of the most widely
used one is FS-ICU-24 survey.
Objectives: The purpose of this study is to prove the Korean version of
FS-ICU-24 survey.
Methods: The study was performed in the medical, surgical, and
emergency ICU of Seoul National University Bundang Hospital and Seoul
National University Hospital. Relatives of all patients with a length of stay
of 48 hours or longer were eligible for the study. And the validation
included feasibility, construct validity, internal consistency, reliability and
sensitivity. The survey consisted of 24 items and two categories:
(i) satisfaction with care (14 items) and (ii) satisfaction with decision
making (10 items).
Results: The translated form was distributed to 81 family members. The
response rate was 61.7% and 97.9% of questions in returned forms were
answered. Compared with a Visual Analogue Scale, the construct validity
was good for the total survey satisfaction (Spearman p = 0.795). A
Cronbach a coefficient for satisfaction with care subscale was 0.953; for
satisfaction with decision making subscale was 0.886. The total FS-ICU-24
survey mean score was 78.48 ± 15.56. In this study, the responders were
most satisfied with having adequate time to have their concerns
addressed and questions answered (89.8 ± 30.58) and least satisfied with
the atmosphere of the ICU waiting room (41.46 ± 36.91).
Conclusions: A cross-cultural adaptation of FS-ICU-24 into Korean version
can be validated enough and will be acquired reliability.
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Dysthanasia and/or futile care in the intensive care units of a specialty
hospital in el BAJíO region, in MEXICO
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1
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Introduction: End-of-life care is emerging as a comprehensive area of
expertise in the ICU and demands the same high level of knowledge and
competence as all other areas of ICU practice¹.
Objectives: To estimate the frequency with which dysthanasia and/or
futile care is practiced in adult and pediatric intensive care units (ICUs) of
a specialty hospital in El Bajío Region, in Mexico, and to identify the main
factors associated with their occurrence.
Methods: A survey on the “Factors Involved in Dysthanasia and/or Futile
Care”, designed by the authors, was applied to medical and nursing staff
of every ICUs of the High Specialty Regional Hospital of El Bajío (HRAEB)
along a period of 5 months. Staff participation was voluntary and the
forms were self-reported. The interviews were conducted individually, in a
private setting, and within a context of confidentiality and anonymity.
Results: 30 critical care nurses and 20 physicians (adult intensivists,
cardiologists, pediatric intensivists, neonatologists) from the ICUs, of all
shifts, participated. 72% admitted to have practiced, at least once,
dysthanasia and/or futile care, without a significant difference between in
physicians (70%) and nurses (76.6%). 56% of respondents stated that the
frequency with which they incur in any practice deemed by themselves as
compatible with dysthanasia and/or futile care is 30% of their cases. The
respondents obtained high or very high grades (from 86% to 98%)
regarding their knowledge about: what a terminal illness is, what a terminal
patient is, what dysthanasia is and what futile care is. 52% of respondents
(physicians and nurses) reported not knowing the patients’ rights. The right
most mentioned by respondents (24%) was the right to die with dignity.
Conclusions: 72% of the ICUs’ staff who was surveyed for this project
affirmed to have practiced, at least once, dysthanasia and/or futile care.
This was associated with their serious lack of knowledge about patients’
rights (52%). This report should lead us to a deep reflection on the
urgent need for addressing bioethical and humanization matters of the
processes of education, training, supervision and practice of Intensive
Medicine and Nursing.
Grant Acknowledgment: This research did not receive any grant from
any funding agency of the public, commercial, or not-for-profit sectors
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How to say goodbye
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Introduction: Whereas many studies have been devoted to ICU admission,
there are very few data on ICU discharge policies and protocols. In
qualitative studies, pts and families have reported noticeable changes in
the quality of care and interest in pts, as well as feelings of abandonment.
Information given to pts and relatives at the time of ICU discharge may
influence long-term outcomes and psychological sequels. Caregiver’s
perception of ICU discharge is poorly undertood.
Objectives: We conducted a survey to evaluate the existence ICU discharge
policies and caregiver’s perception of ICU discharge.
Methods: This study was performed in 19 ICUs in France (12 MICUs,
5 mixed ICUs & 2 SICUs). We designed and conducted a 42-item survey
with 3 parts: i) demographic data to assess the caregivers’ profile, ii)
caregiver’s knowledge of outcome data & possible long-term outcomes
for ICU pts, iii) caregivers’s knowledge of discharge procedures in their
ICU. The survey was distributed to all nurses, aid-nurses, chief-nurses and
physiotherapists in order to collect ≥25 replies/centre. In addition, a
senior investigator in each centre filled a questionnaire to collect centre
characteristics and outcome data. This abstract reports results related to
knowledge of discharge procedures.
Results: The survey was completed by 445 caregivers (32 [IQ 27-39] y.o.;
80 % F) working in 19 ICUs as nurses (65%), aid-nurses (24%), chief-nurses
(4%), physiotherapists (4%) or psychologists (0.4%). Analysis of caregivers’
responses revealed that admission protocols including provision of a
welcome leaflet were present in 17 out of 19 ICUs. Conversely, only 3 ICUs
had a written discharge protocol and only 1 ICU provided a discharge leaflet
to patients. The lack of standardization of patients’ discharge policies was a
matter of dissatisfaction among caregivers: 65% of caregivers claim that
discharge can be significantly improved in their ICU. Caregiver’s complaints
related to ICU discharge include lack of patient information (40%), poor
anticipation of ICU discharge (84%), and lack of family information on ICU
discharge timing and consequences. Caregivers reported emergency
discharge as a marker of poor quality and a cause of dissatisfaction for pts,
families and caregivers. Sixty-two per cent of respondents claim that pts are
never informed of this possibility. Only 4 ICUs organise post-ICU clinics for
discharged pts.
Conclusions: ICU discharge policies and protocols are infrequent in
French ICUs. Lack of standardization of patients’ discharge policies is a
matter of dissatisfaction among caregivers.
Reference
1. Cognet S, Coyer F: “Discharge practices for the intensive care patient: A
qualitative exploration in the general ward setting”. Intensive and Critical
Care Nursing 2014.
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Introduction: Meeting the needs of family members of patients in the
intensive care unit (ICU) is an important aspect of patient- and familycentered care.
Objectives: Lack of qualitative research on the ICU experience in South
Korea hastens quality improvement. We evaluated the family members
ICU experience.
Methods: We developed a survey asking the family members about their
ICU experience, which evaluated the 3 major outcomes: (1)understanding
of general information on ICU, (2) understanding of medical status of ICU
patient, and (3)satisfaction of information received. The mean score of
three outcomes, which represent overall family satisfaction with the ICU
care, was calculated for each variable. The study was conducted at the
medical ICU from August, 2014 to February, 2015.
Results: One hundred three surveys were returned. The satisfaction of
information received had highest score(79.8 ± 20.6), followed by
understanding of medical status of ICU patient(76.0 ± 19.4), and
understanding of general information(58.5 ± 23.9). The score of overall
family satisfaction was 71.0 ± 16.7. The family members who need
financial support and want meetings with social workers and the patient
age over 70 year-old were associated with lower overall family
satisfaction. The use of renal replacement therapy decreased the
understanding of medical status of the ICU patient. The APACHE score
over 25 decreased the understanding of general information on ICU.
Multi-variate analysis revealed the patients age was significantly
associated with decreased overall family satisfaction.
Conclusions: The age of the patient was an only significant factor
associated with decreased family satisfaction. Further researches using
validated questionnaire are essential to improve the family members ICU
experience.
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Influence of orotracheal intubation, shock and acute renal failure of
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Objectives: Describe the clinic-epidemiological characteristics of elderly
patients (³80 years) admitted to ICU for medical reasons, analyze the
impact of orotracheal intubation (IOT), acute renal failure (RF) and shock
at the mortality adjusted for habitual scales (APACHE II, SAPS II and
SOFA).
Methods: Retrospective cohort study from January-2003 to May-2011. In
this study we included patients (³ 80 years) admitted to the ICU for
medical causes, except ischemic heart disease or arrhythmias. Logistic
regressions were used to calculate the OR of different variables as
predictors of mortality (dependent variable). The ability to predict
mortality of different “scores” adjusted for IOT, RF and Shock was
performed using multivariate logistic regressions.
Results: They were analyzed 95 patients, 58% male; median age was 81
years (IQR 80-83 years). 52 patients died (54.7%), withdrawing lifesustaining therapy in 22 patients (23.2%). They were readmitted to ICU
3.3%. The median number of days in the ICU and hospital were 4 (IQR:
1.4 to 11) and 12 days (IQR: 6-25) respectively. The median APACHE II,
SAPS II and SOFA were 23 (IQR 18-29), 7 (IQR: 4-10) and 49 (IQR: 40-65).
63% was intubated (60/95) for a median of 4 days (IQR: 1-13.75), died
73.3% (44/60). 65.3% presented shock (62/95), 66.1% died (41/62). 61%
renal failure (58/95) and 60.3% died (35/58).
Mortality was associated in univariate analysis with IOT (OR: 9.3; IC95%
3.5-24.6; p < 0.0001), Shock (OR: 3.9; IC95% 1.6-9.6; p = 0.002)), but not
with FR (OR 1.8; IC95% 0.8-4.1; p = 0.17) or age (p = 0.65); for every one
point increase in score of APACHE II, SAPS II and SOFA, the increased in
mortality was 16%, 32% and 13% respectively (p < 0.0001 in all three
analyzes). In a conditional stepwise multivariate analysis, adjusting for FR,
IOT, shock, age, sex and different “scores”, only the SAPS II (OR 1.12, 95%
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CI 1.6-1.18; p < 0.0001) and IOT (OR 3.6, 95% CI 1.12-11.37; p = 0.031)
were independent predictors of mortality.
Conclusions: In our series, the overall mortality of elderly patients (³ 80
years) admitted to the ICU was very high (54.7%). The orotracheal
intubation and SAPS II are independent variables associated to mortality
patients admitted to ICU for medical cause with at least 80 years.
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Evaluation of severity in critically ill patients (CIPS) with limitation of
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J Ruiz Moreno1*, E González Marín1, MJ Esteve Paños1, S Godayol Arias2,
MJ Riba Ribalta1, N Conesa Folch1, R Corcuera Romero de la Devesa1,
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Introduction: It is considered that the severity of CIPs with LLSt is higher
than the overall CIPs requiring ICU admission. The identification of
specific clinical variables which determine the severity of the CIPs with
LLST perhaps has not been researched enough.
Objectives: • To asses the severity of the CIPs with LLST in comparison to
CIPs with LLS.
• To evaluate and compare the mortality between two populations.
Methods: • Type of study: prospective, analytical, longitudinal, and
observational.
• Period: January 1-2011 / June 30-2014 (42 months).
• Setting : Medical / Surgical ICU.
• Population: 2559 CIPs admitted consecutively to the ICU; sample:
220 CIPs with LLST.
• Exclusión criteria: CIPs < 16 y., major burn CIPs, incomplete clinical
documentation, and voluntary discharge.
• Variables analyzed:
a) Age.
b) Hospital mortality.
c) Case - mix: severe sepsis, metabolic acidosis, total parenteral nutrition
(TPN), oncological pathology, intra-abdominal pressure (IAP), blood
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products, cultures, cardiac continous output (CCO), advanced life support
(ALS) before LLTS applied, FGC, FBC.
• Statistical analysis: Ji squared and contrast of means (Student’s t).
Results: See tables 1 and 2.
Conclusions: • More than 50 % of CIPs with LLST die.
• According to all clinical variables, SS, metabolic acidosis, TPN, IAP,
blood products, cultures, ALS, FGC, FBC, and cardiac output are
much higher in CIPs with LLST.
References
1. Wiegand DL, Grant MS: Bioethical Issues Related to Limiting Lifesustaining Therapies in the Intensive Care Unit Disclosures. J Hospice
Palliative Nursing 2014, 16(2):60-64.
2. Wunsch H, Harrison DA, Harvey S, Rowan K: End of life decisions: a cohort
study of the withdrawl of all active treatment in intensive care units in
the United Kingdom. Intensive Care Med 2005, 31:823-31.
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Factors affecting mechanical ventilation in ICU elderly patients
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Introduction: In recent years the rate of elderly patients being hospitalized
in ICU and requiring respiratory support has increased. The rapid weaning
from mechanical ventilation is often difficult in these patients.
Objectives: The aim of this study is to search for the factors that influence
the duration of the elderly patients’ mechanical ventilation.
Methods: We studied retrospectively 74 patients >65 years old, who have
been hospitalized in ICU and underwent mechanical ventilation. The
patients, depending on the duration of the mechanical respiratory support
(MRS), have been divided into two groups. Group A: MRS < 10 days and
Group B: MRS >10 days. We have recorded the age, the gender, the cause of
admission in ICU, the comorbidities (Charlson comorbidity index), the
duration of hospitalization, the complications and the outcome. For the
statistics analysis we have used t- student and chi-square tests.
Results: We studied 43 men and 31 women with average age 79 ± 6.4
years old. The cause of admission in ICU has been trauma (26%), surgical
reasons (18%) and pathological reasons (57%) and it has not been related
to the length of mechanical ventilation. The increased comorbidity
(Charlson comorbidity index) and the ICU complications (pneumonia,

Table 1(abstract A659) Results 1
Global

% - SD

LLST

% - SD

without LLST

% - SD

p value

CIPs

2559

100

220

8,6

2339

91,4

0,0001

Age

65,9

16,7

77,2

10,6

64,8

16,8

0,0001

Mortality

182

7,1

115

52,3

67

2,96

0,0001

Sepsis

484

18,9

122

55,4

362

15,4

0,0001

Metabolic acid

955

37,3

155

70,4

800

34,2

0,0001

oncol. pathology

903

35,3

84

38,2

819

35,0

NS

TPN

467

18,27

72

32,7

395

16,8

0,0001

Table 2(abstract ) Results II
Global

% - SD

LLST

% - SD

without LLST

% - SD

p value

IAP

136

5,3

51

23,1

85

3,63

0,0001

Blood products

500

19,5

99

45,0

401

17,1

0,0001

Cultures

689

26,9

144

65,4

545

23,3

0,0001

ALS

85

3,32

16

7,3

69

2,9

0,0001

FGC

54

2,1

21

9,5

33

1,4

0,0001

FBC

61

2,4

24

10,9

37

1,6

0,0001

CCO

114

4,4

46

20,9

68

2,9

0,0001
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sepsis-MODS) have significantly increased the duration of mechanical
ventilation (p < 0.01). The length of hospital stay and mortality were
considerably greater among patients in Group B (p = 0.003 and p = 0.0006
respectively).
Conclusions: The comorbidities and the complications during ICU
hospitalization increase the duration of mechanical respiratory support in
elderly patients. The length of hospital stay and the mortality are
increased in these patients.
References
1. Scheinhorn DJ, et al: Liberation from prolonged mechanical ventilation.
Crit Care Clin 2002, 18(3):569-95.
2. Benhamou D, et al: Mechanical ventilation in elderly patients. Monaldi
Arch Chest Dis. 1998, 53(5):547-51.

MECHANICAL VENTILATION:
CLINICAL STUDIES
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Introduction: In recent years, emerging evidence has shown the potential
risks of arterial hyperoxia, but observational studies failed to indisputably
demonstrate its impact on clinical outcome of critically ill patients.
Importantly, the lack of a clinical definition of hyperoxia and methodological
limitations hamper the interpretation and clinical relevance of these studies.
Objectives: We aimed to systematically evaluate previously used metrics
for defining hyperoxia and associations with outcome of intensive care
unit (ICU) admission.
Methods: Arterial blood gas (ABG) analyses between July 2011 and July
2014 were extracted from the patient data management system (PDMS)
database of three large tertiary care ICUs in the Netherlands. Data from all
admissions where more than one ABG was available were supplemented
with anonymous demographic and admission and discharge data from the
Dutch National Intensive Care Evaluation (NICE) registry. Identified oxygen
metrics from a systematic review of the literature included the first, highest,
worst, and mean arterial oxygen tension (PaO2). Worst PaO2 was defined as
the PaO2 associated with the lowest PaO2/FiO2 ratio. In logistic regression
models, we analysed the associations between hospital mortality and severe
hyperoxia (PaO2> 200 mmHg) defined by either identified metric, calculated
over the total ICU admission.
Results: Overall, 14,464 patients were included of whom 1,991 (13.7%) died
before hospital discharge. All identified metrics showed statistically
significant associations between severe hyperoxia and hospital mortality. The
risk estimates differed substantially between the metrics used for defining
hyperoxia (P < 0.001). The strongest effects were found for the mean and the
highest PaO2: crude odds ratio 3.20 [95% CI 2.21-4.58] and 2.81 [95% CI 2.493.18], respectively. The effect was weaker for the first and worst PaO2: crude
odds ratio 1.22 [95% CI 1.05-1.41] and 1.17 [95% CI 1.00-1.36], respectively.
Conclusions: In this multicenter cohort study, severe arterial hyperoxia
was associated with hospital mortality and this association was
independent of the used metric for hyperoxia. However, the metric
choice greatly influences the effect size for hospital outcome.
Grant Acknowledgment: This work was financially supported by an
unrestricted grant issued by the Netherlands Organization for Health
Research and Development (ZonMw).
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In neuro critical care, capnia can be optimally controlled using a closedloop ventilation system based on end-tidal CO2 signal (intellivent-asv®):
preliminary results of a prospective interventional study
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Introduction: Both hypo- and hypercapnia can be deleterious to brain
injured patients. Due to the variability of CO2 production and elimination
and to the unpredictable effects of ventilator settings changes, strict
arterial CO 2 partial pressure (PaCO 2 ) control is difficult to obtain.
Conceivably, using expired (end-tidal) CO2 as the input signal of closedloop ventilation (Intellivent-ASV®) should optimize CO2 control compared
to manual ventilator setting changes based on PaCO2 measurements.
Objectives: The aim of this study was to compare PaCO2 evolution over
time during standard controlled ventilation and during Intellivent-ASV®.
Methods: Prospective interventional randomized study with a crossover
design. Comparison of PaCO 2 evolution during two sequential 2-hour
periods of ventilation (standard ventilation and Intellivent-ASV® version
VUP02.11c in the “brain injury setting”), applied in random-order. A onehour washout period was inserted between both periods. Arterial blood gas
analysis was performed every 30 minutes. The number of manual settings
adjustments made on the ventilator and actions performed to reduce
intracranial pressure (ICP) were also recorded. Due to the small number of
patients in this preliminary dataset, no statistical differences were tested.
Results: (medians [IQR]):11 patients were included (6 severe traumatic
brain injury, 4 subarachnoid hemorrhage and 1 intra-cerebral hematoma).
Age: 52 [42-54] years. Body mass index: 25.5 [24.7-27.0] kg/m2, GCS at
admission: 6 [4-6.5]. SAPS 2 score: 42 [32-50]. PaCO 2 was 36 [33-37]
mmHg (range: 28 and 43 mmHg) during standard ventilation and 36 [3437] (range: 30 and 43 mmHg) during Intellivent-ASV®. DeltaPaCO 2
between two consecutive PaCO2 measurements are illustrated in Figure 1.
During standard ventilation, 22 settings adaptations were performed
whereas only two manual adjustments were made during IntelliventASV®. Four (2 increase in sedation and 2 hypertonic saline administration)
and 2 (increase in sedation) actions were performed in order to decrease
ICP during standard ventilation and Intellivent-ASV® respectively.
Conclusions: The Intellivent-ASV® CO2-regulated closed-loop ventilation
mode can be safely used to deliver automated ventilation in brain injured
patients. PaCO2 never reached extreme values and delta PaCO2 were very
low during Intellivent-ASV®. Accordingly, fewer ventilator settings
adaptations were required during Intellivent-ASV®. These preliminary
results are promising and more patients must be included to evaluate the
potential advantage of using Intellivent-ASV® to optimize the control of
capnia during neuro-resuscitation.
A663
Dissipated energy during protective mechanical ventilation
M Gotti*, M Cressoni, D Chiumello, C Chiurazzi, I Algieri, M Brioni, M Amini,
D Massari, A Cammaroto, MT Guanziroli, C Montaruli, K Nikolla, L Gattinoni
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Figure 1(abstract A662)
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Introduction: From literature we know that a cornerstone of the
protective lung ventilation in Acute Respiratory Distress Syndrome (ARDS)
patients [1] and during general anesthesia [2] is a low tidal volume. On the
other hand, driving pressure seems to be the variable that best stratifies
mortality risk [3]. Our hypothesis is that the combination of volume and
pressure, that is the energy dissipated into respiratory system, is the main
determinant of a ventilator-induced lung injury (VILI).
Objectives: To measure dissipated energy into the respiratory system
during mechanical ventilation, maintaining the same minute ventilation in
each patient, setting tidal volume of 6 ml/kg or 12 ml/kg and PEEP 5
cmH2O.
Methods: All patients were deeply sedated, curarized, intubated and
ventilated. After a recruitment maneuver, ventilatory parameters (in a
random order 6 or 12 ml/kg, PEEP 5 cmH 2 O, and the respiratory rate
needed to maintain the same minute ventilation in the 2 conditions)
were set and a recording of airways pressure and flow curves was made,
in order to reconstruct the corresponding dynamic pressure-volume (PV)
curve. We measured dissipated energy in each breaths by the hysteresis
area of the PV curve of the respiratory system; we calculated the total
dissipated energy into respiratory system multiplying energy dissipated
during every breath by the respiratory rate.
Results: We included 23 ARDS patients (PaO2/FiO2 183 ± 75 and PEEP 9
± 3 cmH 2 O at ICU admission), 7 obese patients (BMI 42 ± 10) and 11
patients with healthy lungs, both after elective surgery. In the 3 groups
considered, the total dissipated energy is greater during 12 ml/kg if
compared to 6 ml/kg ventilation, in particular: ARDS patients 7.60 [6.328.78] J/min VS 6.06 [4.57-7.12] J/min (p < 0.001), obese patients 8.71
[7.69-10.98] J/min VS 7.35 [6.68-10.52] J/min (p < 0.001), healthy lungs
patients 5.04 [3.48-6.67] J/min VS 4.02 [3.18-4.85] J/min (p < 0.001)
(Wilcoxon matched pairs test). The same minute ventilation was
maintained increasing respiratory rate: from 9 [8-9] to 18 [17-20] breaths/
min in ARDS patients (p < 0.001), from 8 [7-10] to 18 [14-20] breaths/min
in healthy lungs patients (p = 0.004) and from 10 [9-10] to 20 [20-21] in
obese patients (p = 0.02) (Wilcoxon matched pairs test).
Conclusions: At the same minute ventilation, in the same patient, tidal
volume of 6 ml/kg protects respiratory system from an excess of
dissipated energy, despite the increase in respiratory rate; these results
were observed in ARDS patients and in patients under general
anesthesia, including the obese ones. The relationship between tidal
volume and dissipated energy in the clinical range seems to be not linear.
References
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Introduction: Cough strength predict extubation outcomes of patients
who have passed a spontaneous breathing trial (SBT) (1,2).
Objectives: To evaluate the impact on extubation outcome of
prophylactic noninvasive assistance at extubation of patients with weak
cough, and to identify optimal device for assistance.
Methods: Prospective collected database was conducted from December
2014 to April 2015. Weak cough was defined by peak expiratory flow
(PEF) < 60 L/min. The PEF was measured with Cosmed Pony Graphic®
spirometer v.4.0 S-CZ before extubation, for the patients mechanically
ventilated >24 h, who passed successfully SBT at least of 30 min of
pressure support 5-8 cmH2O, CPAP, or T-T. The patients were then
extubated regardless the PEF. The patients with PEF>60 L/min
conventional oxygen therapy was applied, and groups at risk of
extubation failure (PEF< 60 L/min) was applied prophylactic noninvasive
ventilation (vni) [BiLEVEL/CPAP mode] vs humidified high-flow nasal
cannula (HFNC) randomly. Extubation failure was defined as the need of
reintubation within 48 h following extubation. We compared both groups
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of patients according to the PEF, and prophylactic assistance on groups
patients with weak cough, on outcome extubation. Continuous variables
were expressed as mean ± SD or median (IRQ) 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.
Results: Sixty-six patients were studied, 48 males (72,7%). The two groups
of patients according to the PEF, were similar regarding age, APACHE II,
underlying chronic disease and duration of mechanical ventilation before
extubation. Prophylatic assistance was effectively applied to 78,3% of
patients identified at risk of extubation failure. Vni was applied at 43,5%
(CPAP 17,4% and BiLevel 26,1%), HFNC 56,5%. No significant differences
were found between the prophylactic devices of assistance at risk group
of extubation failure. In the patients with PEF>60 L/min, extubation
failure rate was 16.3% The higher proportion of extubation failure were
in the neurological patients (21,2%). In this group of patients, the
PEF<60 L/min were 27,8%. There were no differences in ICU admission
days in both groups considering the PEF.
Conclusions: Prophylactic assistance to the patients identified with a
weak cough strength at extubation could reduce the risk of extubation
failure. The application of prophylactic assistance at extubation, also
could be beneficial in some patients with PEF>60 L/min and to reduce
extubation failure. The prophylactic assistance can be applied to any
device and mode (vni or HFNC).
References
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Introduction: Treatment of ARDS with low volume tidal ventilation has
shown improvement in survival rates as compared with traditional high
tidal volume ventilation strategy. Nevertheles, respiratory morbidity,
including impaired pulmonary function with obstructive and restricitive
patterns, decreased DLCO diffusion and reduced exercise capacity have
been described in survivors.
Objectives: The aim of this study was to determine the differences in
pulmonary function and functional status between ARDSp and ADRSexp
survivors, after treatment with low volume tidal ventilation strategy.
Methods: A total of 46 patients without comorbidity and more than 2-year
survival after an ADRS episode were identified between 2000 and 2006.
27 patients finally participated in this study (13 ADRSp and 14 ADRSexp).
Demographic data, smoke status, ventilator data, length of ICU and hospital
stays and measures of severity of illness such as the Acute Physiology, Age,
and Chronic Health Evaluation; Acute Lung Injury Score and Sepsis-Related
Organ Failure Assessment were evaluated. Pulmonary function tests were
performed using standard procedures. Spirometry, static volumes by
pletismography and diffusing capacity form carbon monoxide by singlebreath were measured. Normal values were calculated following the European
Coal and Steel Union guidelines. Functional capacity was measure with a
standardized six-minute walk test (6MWT) using standard protocol. Normal
values for 6MWT were according with the Enright y Sherill reference equations.
Results: There were no statistical differences in demographic and clinical
variables analyzed, except for the number of days of ventilation
treatment (25,38 ± 17,85 vs. 12,71 ± 10,00; p 0,030) and LIS at admission
(3,06 ± 0,63 vs. 2,36 ± 0,99; p 0,038).
The lung function test values did not show statistical differences either,
except for diffusion data, both DLCO (66,82 ± 16,95 vs. 81,88 ± 10,05,
p 0,018) and KCO values (82,81 ± 14,98 vs. 98,54 ± 20,27, p 0,031).
In the ARDSp group, 3 patients were unable to perform completely the
6MWT; all patients from the ADRSexp group perform it. 40% of the
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patient from the ARDSp group walked a distance lower than the
predicted value in contrast with 7,14% in the ARDSexp group (p 0,025).
Conclusions: A high percentage of previously healthy patients that
survived an ARDS, presented changes in the lung function tests and
reduced exercise capacity, even after two years of the clinical episode.
There were no differences in long-term respiratory outcomes between
ARDSp an ARDSexp, except for DLCO and KCO, that showed lower values
in ARDSp group. ARDSp showed worse exercise capacity compared with
the ARDSp group.
References
1. Wanger J, et al: Standardisation of the measurement of lung volumes.
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Introduction: Electrical impedance tomography (EIT) is a non-invasive
and portable lung imaging technique for dynamic evaluation of lung
volume distribution. Previous studies had proved the EIT can provide
information on regional distribution of ventilation and changes in endexpiratory lung volume (△EELV). The effect of EIT application in
ventilation distribution of prolonged mechanical ventilation (PMV)
patients underwent weaning program is unknown.
Objectives: As an evidence-based strategy to predict successful weaning
from assisted ventilation, automatic tube compensation (ATC) was
developed to overcome the imposed work of breathing and airway
resistance of endotracheal tube. The aim of the present study was to
compare the spatial and temporal differences of ventilation distribution
between control ventilation mode and 100% ATC in (PMV) patients.
Methods: PMV patients were ventilated under volume assist-control (AC)
mode and subsequently under 100% ATC weaning. Spatial and temporal
ventilation distributions were monitored with EIT. EIT data under AC
mode 5 minutes before the switch to ATC and 50 minutes after switch
were analyzed. We compared the data of end-expiratory lung impedance
change (ΔEELI), ventilation distribution in regions of interest (ROIs), ratio
of tidal variation, the global inhomogeneity (GI) index, the center of
ventilation (CoV) index, regional ventilation delay (RVD) index of the lung
regions in AC group and ATC group of the RCC population.
Results: A total of 16 PMV patients ( MV>21 days) in respiratory care
center (RCC)were includedTidal variations during ATC100% were
significantly smaller than that during AC (p < 0.001). Regional ventilation
distributions moved significantly towards dorsal regions during ATC100%
( EIT-based index center of ventilation, AC vs. ATC: 46.2 ± 5.8 vs. 51.7 ±
6.5, p < 0.001). Reginal ventilation delays were significantly reduced at
ATC (50.2 ± 10.3 vs. 39.3 ± 6.9 in dorsal regions, p < 0.001).
Conclusions: We found significant difference in ΔEELI, ROIs, RVDI, GI index,
and CoV in 100%ATC trial as compared with AC mode. In conclusion, with
EIT monitoring, we found ATC effectively stimulating the dorsal phrenic
nerve to improve respiratory muscle weakness in PMV patients.
Grant Acknowledgment: This work was financially supported by project
Far Eastern Memorial Hospital (FEMH-2015-C-069). The authors would like
to thank Zhanqi Zhao for his continuous, enthusiastic, and smart support
for this article.
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Introduction: Patients who are intubated during the course of hospital
care have a high mortality rate. 70% of critically ill Emergency Department
(ED) patients are intubated in the ED or a prehospital, but little data
describes mortality risk. Identification of mortality risk based on presenting
illness would allow providers to improve both resuscitative efforts and
advanced care planning.
Objectives: To characterize the influence of presenting complaint on
mortality for patients intubated in the ED.
Methods: This study was performed in a Level I Trauma Center with an
annual ED census of 77,000.
A cohort of patients intubated in the ED was identified and grouped into
those who survived to discharge (SURVIVED), those who died after being
designated DNR/DNI or having care withdrawn (WDCARE) per family
wishes, and those who died after full resuscitative efforts (CODED).
Patients were stratified into traumatic and medical complaints and
mortality was compared between groups. Chart review characterized
specific complaints and compared mortality for mechanisms of injury and
organ system disorders.
Results: 533 patients were included. Overall 72.8% (388) SURVIVED, 7.5%
(40) CODED and 19.7% (105) died after DNR or WDCARE. Of the 241
trauma patients, 10% (24) CODED and 21.2% (51) died after DNR or
WDCARE. Of the 292 patients intubated after presenting with medical
complaints, 5.5% (16) CODED and 18.5% (54) died after DNR or WDCARE.
Cohorts were further divided by organ system disease and mechanism of
injury (Table 1 & 2, Figure 1). For trauma patients, gunshot wounds (GSW)
and falls had the highest mortality at 56.7% and 34.5%, respectively. For
medical patients, 57% with cardiac complaints and 33% of
gastrointestinal complaints expired. Psychiatric complaints had the lowest
mortality at 3.5%.
Conclusions: Patients who were intubated in the ED for traumatic
injuries had higher mortality rates than those intubated for medical
reasons. GSW and cardiac patients had the highest rates of death among
traumatic and medical presentations, respectively. GSW patients were also
the most likely to expire following withdrawal of care. The ability to
understand which patients are most at risk for mortality will help
determine which ED patients need further investigation to allow for the
development of risk assessment tools.
Reference
1. Green RS, MacIntyre JK: Critical care in the emergency department: an
assessment of the length of stay and invasive procedures performed on
critically ill ED patients. Scand J Trauma Resusc Emerg Med 2009, 17:47, Sep
24. (doi):10.1186/757-7241-17-47.
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Introduction: Weaning from mechanical ventilation is defined as the
process of release of ventilatory support and how the evaluation of this
phase is conducted in the Spontaneous Breathing Test (SBT). One of the
most used modes of SBT is the Continuous Positive Airway Pressure
(CPAP). However, together with the mechanical ventilation modes it can
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Table 1(abstract A667) Medical Presenting Complaints
Respiratory

Neurologic

Cardiac

Psychiatric

GI

SURVIVED

47 (79.7%)

63 (73.3%)

12 (42.9%)

55 (96.5%)

6 (66.7%)

Other Medical
39 (73.6%)

CODED

2 (3.4%)

2 (2.3%)

9 (32.1%)

0 (0.0%)

0 (0.0%)

3 (5.7%)

WDCARE / DNR

10 (16.9%)

21 (24.4%)

7 (25.0%)

2 (3.5%)

3 (33.3%)

11 (20.8%)

TOTAL

59

86

28

57

9

53

Table 2(abstract A667) Trauma Presenting Complaints
MVA

Fall

GSW

Other Penetrating

Other Blunt

SURVIVED

81 (68.1%)

19 (65.5%)

13 (43.3%)

12 (85.7%)

41 (83.7%)

CODED

15 (12.6%)

2 (6.9%)

4 (13.3%)

2 (14.3%)

1 (2.0%)

WDCARE / DNR

23 (19.3%)

8 (27.6%)

13 (43.3%)

0 (0.0%)

7 (14.3%)

TOTAL

119

29

30

14

49

Figure 1(abstract A667) Mortality by Presenting Complaint.

be used the Automatic Tube Compensation (ATC), which compensates
the resistance imposed by the endotracheal tube.
Objectives: The main goal of this study was to compare the Oxygen
Consumption (VO 2 ), Carbon Dioxide Production (VCO 2 ) and Energy
Expenditure (EE) by Indirect Calorimetry (IC) during the SBT in CPAP with
and without ATC.
Methods: The study was a prospective randomized, controlled crossover trial
that enrolled 40 patients admitted to the Intensive Care Unit of a University
Hospital. Participants were randomly allocated in Group 1, in which it was
started the SBT in CPAP with ATC and later in CPAP without ATC, or in Group
2, which was started the SBT in CPAP without ATC and then CPAP with ATC.
Results: Table 1 and graph 1 summarize the differences between the
treatments ATC and without ATC concerning metabolic and respiratory
variables.
Conclusions: There were no metabolic differences evidenced by indirect
calorimetry for VO2, EE and VCO2 during the SBT with and without ATC.
Reference
1. Dos Santos LJ, Hoff FC, Condessa RL, Kaufmann ML, Vieira SR: Energy
expenditure during weaning from mechanical ventilation: Is there any
difference between pressure support and T-tube? J Crit Care 2011, 26:34-41.
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and Intensive Care Medicine, Kiel, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A669

Introduction: Knowledge of respiratory system mechanics during assisted
ventilation is of high clinical interest. To date, it is only possible to
measure it using an esophageal catheter or with the help of maneuvers
using a specifically modified ventilator [1,2].
Objectives: To assess the accuracy of a novel method to determine
respiratory system mechanics during pressure-support ventilation in a
prospective clinical study.
Methods: We included 20 mechanically ventilated patients. Respiratory
system compliance was calculated by dividing the volume change
induced by small changes in pressure-support level by the corresponding
change in mean inspiratory airway pressure with subsequent adjustment
for the pressure-support termination criterion (25% of peak inspiratory
flow). To determine the respiratory time constant (τ), every expiratory
flow-volume curve was divided into ten slices of equal volume. τ was
calculated as the mean value of the curve´s slopes in every slice of one
breath only in the breaths with linear flow-volume relationship.
Respiratory system resistance was derived by dividing compliance by τ.
As a reference, we determined respiratory system mechanics measured
during volume-controlled ventilation with constant inspiratory flow.
Results: Correlation analyses showed a good correlation of compliance
(r2 = 0.74; bias -5 ml/cm H2O), a moderate correlation for τ (r2 = 0.68;
bias 202 ms) and a poor correlation for resistance (r2 = 0.05; bias 11.8 cm
H2O/l/s) when compared with the reference method.
Conclusions: We conclude that the proposed novel, non-invasive method
for the assessment of respiratory system mechanics in assisted ventilated
patients delivered proper values for compliance and respiratory time
constant but not for resistance. Determination of reliable resistance
values might require the use of additional methods.
References
1. Younes M, et al: Am J Respir Crit Care Med 2001, 163:829-839.
2. Younes M, et al: Am J Respir Crit Care Med 2001, 164:50-60.
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Background: Outcomes of patients with acute respiratory distress
syndrome (ARDS) show a trend of improvement with the lung protective
strategy. Recently, the focus turns to how to prevent ARDS in critically ill
patients. Especially in emergency department (ED), the early treatment
plan influences the following management in intensive care unit (ICU).
Objectives: We designed this study to investigate risk factors for
respiratory complications including ARDS in patients without lung injury
who admitted ED and required mechanical ventilation (MV).
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Table 1(abstract A668)
VARIABLES

ESTIMATED DIFFERENCES BETWEEN THE ATC
AND WITHOUT ATC

p
VALUE

95% CONFIDENCE
INTERVAL

VO2 (Oxygen Consumption) (mL/kg.min-¹)

-1.6

0.23

[ -4.36; 1.07 ]

EE (Energy Expenditure) (kcal/day-¹)

-5.4

0.500

[ -21.67; 10.79 ]

VCO2 (Carbon Dioxide Production) (mL/kg.min-¹)

0.3

0.82

[ -2.49; 3.11 ]

0.0004

0.63

[ -0.01; 0.02 ]

RQ (Respiratory Quotient)
Peak pressure (cm H20)

2.00

0.0001

[1.39; 2.62]

Tidal volume (mL)

13.32

0.5415

[ -30.65; 57.30 ]

Respiratory rate (bpm)

0.34

0.5688

[ -0.87; 1.56 ]

P0.1 -Airway occlusion pressure 100 milliseconds after onset of
inspiratory flow (cm H2O)

-0.49

0.0073

[ -0.84; -0.14 ]

Figure 1(abstract A668)

Methods: Following a retrospective review of clinical data and
radiographic findings of the patients admitted to the ED from April, 2014
to December, 2014, 100 patients who required MV for non-thoracic cause
and were under MV care in non-medical ICU at least during one day.
Development of respiratory outcomes including ARDS during one week
after admission was described and the risk factors for respiratory
complications were analyzed.
Results: The median age of the patients was 64 year (21 - 99) and 41%
(n=41) was female. Of total 100 Patients requiring invasive MV, 43 cases

(43%) were drug or chemical intoxication. Neurologically complicated
patients and trauma patients were accounted for 41% and 16%,
respectively. Mean tidal volume and PEEP in initial ventilator mode was
7.30 ± 1.93 mL/kg (predicted body weight, PBW) and 6.02 ± 0.97 cmH2O.
Mean tidal volume of initial ventilator mode with and without respiratory
complications was 7.61 ± 1.49 mL/kg and 7.12 ± 2.14 mL/kg (p = 0.24).
Respiratory complications developed in 32 patients (32%). Among 32
patients, four patients underwent ARDS. Other respiratory complications
included pneumonia (n=25, 25%), pulmonary embolism (n=2, 2%), and
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atelectasis (n=11, 11%). In-hospital mortality developed in 12 patients
(12%). The factors associated with respiratory complications by univariate
analysis (p < 0.2) were large volume of fluid, large amount of transfusion,
and requiring inotrope. After adjusting for age and sex, multiple logistic
regression analysis with variables including inotrope, tidal volume per
PBW, transfusion amount, and volume of fluid revealed that only whether
the patients required inotrope or not (OR 3.66, 95% CI 1.24 - 10.80, p =
0.019) influenced the results of respiratory complications.
Conclusions: Requiring inotropes during care in ED was an independent
risk factor for respiratory complications including ARDS, while tidal volume
was not associated with the outcomes. This finding might be resulted from
routine apply of low tidal volume in most patients in ED of our hospital.
Further studies suggesting most proper ventilator setting will be needed.

A671
Early failure of noninvasive ventilation in chronic obstructive
pulmonary disease with acute hypercapnic respiratory failure
H Cho*, S Ahn, K Lim, W Kim, Y Lee, B Ko
Asan Medical Center, Department of Emergency Medicine, Seoul, Korea,
Republic of
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A671
Objectives: Noninvasive ventilation (NIV) in the management of chronic
obstructive pulmonary disease (COPD) patient with acute hypercapnic
respiratory failure is considered a first-line therapy. However, higher mortality
was shown in patients receiving transition from NIV to invasive mechanical
ventilation than in patients receiving invasive mechanical ventilation from
the first management. We tried to find parameters associated with early NIV
failure in patients presenting to ED with acute exacerbation of COPD.
Methods: Medical records of 218 patients with acute exacerbation of
COPD visiting Asan Medical Center and managed with NIV during their
stay in the ED from January 2007 to December 2013 were analyzed.
Results: NIV was successful in 191 (87.6%) and 27 (12.4%) failed NIV
treatment. Of the variables obtained before NIV treatment, heart rate (≥120/
min: OR 2.8, 95% CI 1.1 - 6.8) and pH (7.25 - 7.29: OR 2.6, 95% CI 1.8 - 8.1; <
7.25: OR 15.2, 95% CI 5.0 - 46.1) were significant factors associated with early
NIV failure. Of the variables obtained after 1 hr of NIV treatment, heart rate
(≥120/min: OR 4.0, 95% CI 1.4 - 11.5) and pH (7.25 - 7.29: OR 4.7, 95% CI 1.5 15.1; < 7.25: OR 29.8, 95% CI 15.7 - 62.7) were still significant.
Conclusions: Presence of tachycardia and severe acidosis before NIV
treatment, and persistence of tachycardia and severe acidosis after 1hour
of NIV treatment predicted early NIV failure.
References
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Introduction: Management of mechanical ventilation is complex.
Guidelines to aid in managing settings may fail to adapt general goals to
the individual patient physiology. The Beacon Caresystem (Mermaid Care,
Denmark) is a commercial version of a physiological-model based system
for advising on mechanical ventilation (1). Mathematical models are
tuned to patient measurements allowing advice to be patient specific.
Beacon 5 provides advice for control and support modes of ventilation,
with advice on: inspiratory oxygen (FiO2); inspiratory pressure (PS/PC) or
tidal volume (Vt); Positive end-expiratory pressure (PEEP) and, in control
modes, respiratory frequency (Rf).
Objectives: This study investigates short-term changes in ventilator
settings and consequent patient status from following advice of the
Beacon Caresystem.
Methods: Thirty patients residing in an ICU in Ferrara, Italy have been
included, with a total of 40 patients planned for protocol. Informed
consent and ethical approval was obtained in all cases. Advice of the
system were followed, if judged appropriate, over a period of 4 hours or
until advice was to use current settings. Baseline was routine care. A total
of 25 patients were included for analysis with the remainder excluded due
to death prior to protocol (1), not meeting inclusion criteria at study start
(1) and technical issues with the system (3). Average and spread are
reported as mean ± SD or median [25th - 75th perc.] with paired t-test or
Wilcoxon’s test applied as appropriate for comparing baseline to protocol
end.
Results: Seven and 18 patients were in control and support mode,
respectively. Eleven patients (44%) were diagnosed with ARDS. SOFA
score and age at day of study were 7.0 ± 2.8 and 67 ± 13 yrs,
respectively. Sixteen (64%) of patients were male. Advice was provided
5 ± 2 times. FiO2 and PS/PC were reduced from 50 [40-50] to 43 [31-49]
% and 12 ± 4 to 9 ± 6 cm H2O, respectively (P < 0.05). Vt was reduced
from 497 ± 121 to 452 ± 120 ml (7.9 ± 1.9 to 7.2 ± 1.8 ml/kg IBW) (P <
0.05). Rf was increased from 16 [13-21] to 19 [15-24] min-1 (P < 0.05).
PEEP was not changed significantly with values of 8 [6-9] and 8 [7-10] cm
H 2 O at baseline and study end, respectively. Plateau pressure was
reduced from 19 ± 5 to 17 ± 7 cm H2O (P < 0.05). Pulse oximetry oxygen
saturation and end-tidal CO2 did not change significantly with baseline to
end values of 97 ± 3 to 96 ± 3 % and 5.0 ± 1.1 to 5.1 ± 1.1 %,
respectively.
Conclusions: These initial results indicate that Beacon Caresystem
provides rational advice, lowering ventilator support whilst maintaining
adequate ventilation and oxygenation.
Grant Acknowledgment: DSK and SER are minor shareholders and
perform consultancy for Mermaid Care.
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Introduction: Prolonged intubation has been associated with increased
mortality and morbidity of patients in critical condition. There is debate
over whether early tracheostomy within 7 days, should be or not
performed during the stay in the intensive care unit and its relationship
with improvement in mortality and morbidity at discharge and 28 days.
Recently, a large controlled clinical trial to determine that there is no
difference between early or late tracheostomy. However a subsequent
meta-analysis determined that if there is improvement in the realization of
early tracheostomy.
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Objectives: Determine if there is association between the realization of
early tracheostomy in the mortality and complications of adult patients in
the intensive care unit at discharge and 28 days.
Methods: Historical cohort study of risk and association. Data were
retrospectively collected for consecutive adult patients admitted to
Agustin O´Horan Hospital ICU Merida Mexico, between January 2011 and
July 2014, who underwent inpatient medical treatment using electronic
files.
Results: The dataset consisted of 936 medical files, 853 being eligible.
Early tracheostomy was quite common, with an incidence of 49.2%.
Patients were propensity matched based on their association with death
and early tracheostomy. Of the 853 patients collected, patients with early
tracheostomy after admission (n = 419, 49.2%), and late tracheostomy
(n=434, 50.8%) were matched in two groups. These two groups were well
balanced with respect to all variables collected. The early tracheostomy
group had at decreased risk of mortality at ICU discharge, relative risk
ratio: 0.78; 95% CI (0.78-.97) with a decreased risk of 22% vs the late
tracheostomy group who had a increase risk of death at ICU discharge,
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relative risk ratio: 1.15; 95% CI (1.05-1.17). No significant differences in
mortality were found at 28 days and no diferences in complications. Early
tracheostomy was associated with decreased mortality whitout additional
complications; this association was statistically important.
Conclusions: This retrospective cohort trial demonstrates an association
between early tracheostomy and better ICU outcome (mortality).
Additional studies are required to demonstrate a causal relationship
between these variables.
Grant Acknowledgment: To medical research department of OHoran
Hospital.
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Figure 1(abstract A673) Mortality at ICU Discharge.

Figure 2(abstract A673) Airway Complications.

Background: Chest X-rays are a relatively cheap investigative tool that
aids in early detection of cardiopulmonary abnormalities and this
translates in better mortality outcomes and reduced length of stay
(Henschke, Yankelevitz et al. 1996). According to a study done in Mulago
general ICU by Ssemogerere et al, more than half of admitted patients
needed a form of respiratory support especially mechanical ventilation.
The same study also quoted a high mortality rate in these patients.
(Ssemogerere. L 2014).
Objective: To determine the magnitude of abnormal chest x-rays in
patients requiring mechanical ventilation and the association of these
abnormalities with mortality.
Methodology: Upon approval from school of medicine research and
ethics committee, we conducted a cross-sectional study in the general
ICU of Mulago. A total of 91 patients were sequentially recruited into the
study. Data was retrieved on admission and on discharge. Data entry was
done using EpiData 3.1Range. Analysis was done using STATA.
Results: The majority of patients admitted for mechanical ventilation
were from trauma center at 30.77%. Consequently CNS impairment with
concomitant respiratory disease was the biggest indication for mechanical
ventilation at 29.67%. Notably 73.56% of study CXRs were abnormal and
lung parenchyma abnormalities were the biggest abnormality seen by
the radiologists. Among these, bronchopneumonia contributed 23%. Of
the 87 patients analyzed 41died and of these, 34 patients had abnormal
CXRs. Patients with MEWS score ≥5 had an incidence risk ratio of 3.29.
Conclusions and Recommendations: Most of the patients admitted for
mechanical ventilation had an abnormality in the lungs and these
abnormalities positively correlate with mortality. Due to the positive
correlation between patients with high MEWS, this score can be used to
predict mortality in this patient population. Patients who present to the
ICU for mechanical ventilation should have a chest X-ray done within 24
hours of initiating the mechanical ventilation. A portable x-ray machine
should be deployed in the ICU of Mulago hospital and a radiographer be
put on ICU call roster.
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ACUTE RESPIRATORY FAILURE
CLINICAL STUDIES II
A675
Comparing trends in the use and outcomes of non invasive ventilation
(NIV) in a general intensive care unit
L Wilson, J Gross*, G Gallagher, A Wolff
Royal Free London NHS Foundation Trust, Intensive Care Unit, Barnet
Hospital, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A675
Introduction: There has been an increase in the use of non-invasive
ventilation (NIV) in the intensive care setting. Guidelines suggest more
favourable outcomes when used in patients with chronic obstructive
pulmonary disease (COPD) and cardiogenic pulmonary oedema (CPO) [1],
yet its use often extends beyond these indications despite no evidence of
clear benefit.
Objectives: To review the practice and outcomes of NIV in our institution
over a 1 year period.
Methods: We conducted a retrospective analysis of all patients receiving
NIV for the first time at any stage of their ICU admission between 1 st
January 2014 and 31 st December 2014. Patients were divided into 3
groups: decompensated respiratory failure (DRF) (pH< 7.35 + pCO2>6KPa
pre-NIV), non-decompensated respiratory failure (NDRF) (pH>7.35 or
PCO2< 6Kpa pre-NIV) or post extubation. For each patient, the indication
and duration of NIV was recorded along with important outcomes that
included requirement and duration of mechanical ventilation (MV), length
of ICU stay and survival to ICU discharge.
Results: 103 patients received NIV as a first line respiratory supportive
therapy for a number of indications of which only 20% included COPD or
CPO (figure 1).
38 had DRF and 63 NDRF prior to initiation of NIV. Despite those with
DRF having significantly higher predicted acute hospital mortality than
NDRF according to admission ICNARC scoring (49% [IQR 28-62] vs. 36%
[IQR 10-54] p = 0.017), median duration of NIV received was similar (23
[IQR 11-105] and 17 [IQR 8-73.5] hours for DRF and NDRF respectively
(p = 0.13)). There were no significant differences between DRF and NDRF
with respect to % of patients requiring subsequent mechanical ventilation
(29% v 43%; p = 0.16), median duration of mechanical ventilation for
those subsequently intubated (8 [IQR 4-11] vs. 9 [IQR 6-18] days; p =
0.76) or % surviving to ICU discharge (71% v 71%; p = 0.97). There was a
non-significant trend towards reduction in ICU length of stay (LOS) for
those with DRF compared with NDRF (median ICU LOS 5.2 [IQR 3.1-8.9] v
9.8 [IQR 4.7-12.8] days respectively; p = 0.052).

Figure 1(abstract A675) Indications for NIV
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NIV following a period of mechanical ventilation was given for
31 patients. In this cohort, NIV was administered for a median duration of
21 hours (range 1-617 hours). 13/31 patients (42%) required re-intubation
and further periods of mechanical ventilation.
Conclusion: In our institution, the majority of patients received NIV for
indications outside those recommended by guidelines. Those with DRF
receiving NIV fared no worse compared with NDRF in this cohort. This
along with those receiving NIV following extubation may provide a cohort
of patients who warrant further investigation.
Reference
1. Clinical practice guidelines for the use of noninvasive positive-pressure
ventilation and noninvasive continuous positive airway pressure in the
acute care setting. CMAJ 2011, E183-E241.
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Objectives: Noninvasive ventilation (NIV) is considered the standart of
care in the management of acute hypercapnic respiratory failure due to
COPD. NIV failure has been defined as the need for endotracheal
intubation or death. Its rate greatly varies between 5-60%, depending on
numerous factors. The choice of interface during NIV represents the main
determinant of its success in an acute setting. Asynchrony has rarely been
cited as a direct cause of NIV immediate failure. We aimed effect of nasal
strips in success of NIV in acute hypercapnic respiratory failure.
Methods: This study was conducted in a 12-bed adult respiratory intensive
care unit (RICU) (>18 years). We evaluated 53 COPD patients with acute
hypercapnic respiratory failure. Patients divided to two groups (Nasal strip;
NIV with nasal strip (n=29), Control; NIV without nasal strip (n=24). Median
age of groups were 66.93 ± 13.8 years (control) and 68.33 ± 11.7 years
(group nasal strip). The median APACHE II score on admission were 14.16 ±
5.98 (group nasal strip) and 14.58 ± 5.38 (control).
Results: The results of study was shown in Table 1. There were differences
according SAPS II score, tidal volume (VT) and need of FiO2 between nasal
strip group and control group (p < 0.05). There were no association with
mortality and length of stay in RICU.
Conclusions: Nasal strips may helpful and improve the NIV success in the
icu patients suffer from acute respiratory failure with COPD.
A677
Dysphagia following prolonged mechanical ventilation and
tracheostomy in critical ill patients. results of edisval study pilot phase
A Fernández Carmona1*, I Macías Guarasa2, R Gutiérrez Rodríguez2,
P Martínez López3, MA Díaz Castellanos4, EDISVAL Group
1
Virgen de las Nieves Hospital, Granada, Spain; 2Hospital Carlos Haya, Malaga,
Spain; 3Hospital Virgen de la Victoria, Malaga, Spain; 4Hospital Santa Ana,
Motril, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A677
Introduction: Available data shows that dysphagia and swallowing disorder
rate secondary to artificial airway and prolonged mechanical ventilation in
critical tracheostomized patients is high (50-83%), nevertheless it real
incidence is not yet well established. Dysphagia is directly related to
bronchial aspirations and respiratory infections. The rate of respiratory
infections on tracheostomized patients is also very high (Some series next
100%). The re-establishment of airway using speaking valves allow the
rehabilitation and post-recovery of those disorders, as well as deglutition
and phonatory system rehabilitation.
The aim of EDISVAL Study is to determine the usefulness of speaking valve in
preventing respiratory nosocomial infections in critical tracheostomized
patients diagnosed of dysphagia secondary to artificial airway, for what it was
done a screening test of dysphagia to the critical tracheostomized patients.
Objectives: To describe the incidence of swallowing disorder secondary
to artificial airway and prolonged mechanical ventilation in critical
patients who require tracheostomy.
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Table 1(abstract A676) The results in groups according to using nasal str
APACHE II
Score

SAPS II
Score

Length of
Stay (day)

Nasal Strip
Group

12.8 ± 8.4

27.07 ± 10.3 9.3 ± 5.8

Control
Group

14.2 ± 12.9

66.2 ± 34.8

P value

>0.05

< 0.05

Tidal
Volume
(mL)

FIO2

pH

PaCO2
(mmHg)

524.8 ± 178.5 12 ± 0.6

0.41 ± 0.04

7.32 ± 0.06

54.5 ± 15.4 90.1 ± 19.6

13.1 ± 11.6

441.5 ± 96.45 12.1 ± 0.5

0.45 ± 0.08

7.32 ± 0.09

53.9 ± 17.6 83.7 ± 19.3

>0.05

< 0.05

< 0.05

>0.05

>0.05

Methods: From September 2014 until December 2014, in all patients
over 18 years, during mechanical ventilation weaning-decannulation
phase, without neurological or surgical disease which could contribute to
the appearance of dysphagia, there was realized the Modified Evans Blue
Dye Test (MBDT) as dysphagia screening test. This study was carried out
of simultaneous form in 7 intensive care units including first, second and
third level centers.
Results: Mean age average of the patients was 71,6 years, the initial
APACHE´S average was 21.2. Mean time of mechanical ventilation was
23,6 days. During the study period we studied 29 patients by MEBDT,
27 patients were diagnosed of dysphagia, and included to the EDISVAL
study; we did not carry out other specifics test of dysphagia to
discriminate a possible MEBDT false negative.
In the patients with negative MEBDT, not diagnosed of dysphagia,
respiratory infections were not registered.
In the patients diagnosed of disfagia included at EDISVAL study, in spite
of strict measures for it prevention, including absolute oral diet,
7 respiratory infections were registered, 2 catalogued as tracheobronchitis
and 5 as pneumonia. 3 of the patients who suffered respiratory serious
infections died during hospital stay.
Conclusions: The dysphagia secondary to artificial airway incidence in
our series was 93,4% according to the Modified Evans Blue Dye Test.
Respiratory infections were a frequent complication in the patients
diagnosed of dysphagia, with a probable repercussion in the mortality of
the patients.
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National survey of intensive care trainees’ experience of and training in
tracheostomy and laryngectomy management
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Introduction: Recent studies in the United Kingdom [1], [2] have
highlighted serious shortfalls in the care of patients with a tracheostomy or
laryngectomy. Such patients potentially require time-critical, decisive
airway management, likely involving resident intensive care clinicians.
However, previous regional studies identified critical care trainees as
inadequately trained and experienced to confidently manage airway
emergencies in neck breathers [3].
Objectives: We surveyed Scottish intensive care trainees to ascertain
whether such deficits are widespread and persistent.
Methods: Trainees were invited to complete a web-based questionnaire
on three occasions in June 2014. Responses in the form of ticked boxes
or free text were collated and analysed for trends.
Results: Ninety-nine trainees replied, of whom 96 were based in
anaesthesia, one in emergency medicine and two in allied medical
specialties. Alarmingly, 70 respondents (71%) had been involved in
managing an airway emergency in a patient with a tracheostomy or
laryngectomy, 63 (90%) on a critical care unit and 40 (57%) on a general

Respiratory Rate
(/minute)

>0.05

PaO2
(mmHg)

>0.05

ward. Deficits in staff training and equipment were identified as
contributory by 28 (40%) and 10 (14%) respondents, respectively. Most
trainees (68%) felt quite confident in caring for neck breathers, with
confidence increasing as training progressed. However, the majority of
trainees accrued such confidence through exposure to these patients on
theatre lists (80%). Only a minority had participated in simulated
emergencies (33%) or a formal training course (14%). Almost half (49%)
rated their training as deficient or absent and the vast majority (96%) felt
there was a place for more formal tuition in caring for patients with a
tracheostomy or laryngectomy.
Conclusions: Our findings suggest that we are failing to prepare trainees
for the challenges of managing airway emergencies in neck breathers.
Divergence of anaesthesia and intensive care training in the UK may
further compound this problem by reducing exposure to controlled
subglottic airway management in theatre. The Scottish Intensive Care
Society Trainee Committee has sought to address these deficits in training
and reduce the burden of avoidable harm by incorporating sessions on
tracheostomy management into its educational programme.
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ECCO2R, a french national survey
B Deniau*, JD Ricard, J Messika, D Dreyfuss, S Gaudry
Hopital Louis Mourier, Assistance Publique Hopitaux de Paris, Intensive Care
Unit, Colombes, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A679
Introduction: ECCO 2 R (extracorporeal dioxide carbon removal) is an
extracorporeal decarboxylation technology described in 1978 1 .
Physiological studies showed that 50% of produced CO2 were eliminated2.
Potential indications are: ultra-protective mechanical ventilation (MV) for
acute respiratory distress syndrome (ARDS)3 and hypercapnic patients at
risk of failure of noninvasive ventilation (NIV) 4 . Because of the lack of
scientific evidence, ECCO2R is not available in the USA. Several trials are
currently conducted in Europe.
Objectives: To assess the use of ECCO2R in France.
Methods: This retrospective, observational study was performed in French
intensive care units (ICUs) from January 2010 to January 2015. A phone
interview was conducted with French ICUs affiliated to national societies
and public and private hospitals registries. Data recorded were the
following: use and indications of ECCO 2 R, type of ECCO 2 R, number of
treated patients during the study period, complications associated with the
technique, satisfaction rates (in term of efficacy, tolerance and global)
based on a scale (0 to 10), and concomitant use of ECMO in the unit.
Results: 222 French ICUs were contacted (52 medical, 20 surgical,
132 polyvalent, 3 cardio-thoracic, 6 paediatric and 2 neurosurgical ICU).
Only 3 refused to participate. Thirty-three (15%) ICU had used ECCO2R at
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least once in the past five years, in 292 patients. Most frequent devices
used were: iLA® (Novalung) (63%) and Hemolung® (Alung) (36%). The
median number per ICU of treated patients was 3[1-7]. The most frequent
indication was ultra-protective ventilation for ADRS (54%). Other
indications were: failure of NIV during COPD exacerbation (30%), weaning
from invasive MV in COPD patients (12%) and miscellaneous (4%). Among
ICUs using ECCO2R, 22 (67%) reported at least one complication. The most
frequent complications were bleeding (45%) and membrane failure (18%).
Satisfaction rates were: in term of decarboxylation 7.9 ± 2.4; tolerance 6.9
± 2.6; overall satisfaction 6.8 ± 2.2. Twenty-one (63%) of the 33 ICUs using
ECCO2R, also used ECMO. The main reasons for not using ECCO2R were the
lack of trained staff, unavailability of the device and the lack of scientific
evidence (in respectively 56.5%, 38% and 19%).
Conclusions: These preliminary results show that ECCO2R is not widely
used in French ICUs. The lack of strong scientific data on outcome is
probably the main reason behind the limited use of ECCO 2 R. French
studies currently in progress will help define indications of ECCO2R and
impact on outcome.
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Introduction: Providing appropriate pressure support (PS) is a balance of
avoiding over-support with risk of muscle atrophy and prolonged
weaning, and under-support with risk of patient discomfort and stress.
The Beacon Caresystem (Mermaid Care, Denmark) advises on PS using
physiological models of lung mechanics, respiratory drive, acid-base
status and muscle function and clinical preference functions quantifying
risk of muscle atrophy, patient stress, and lung trauma. Mathematical
models are tuned to measurements allowing advice to be patient specific.
Objectives: This study investigates the initial changes in pressure support
from levels of over- and under-support.
Methods: Six ARDS patients residing in an ICU in Ferrara, Italy, have
currently been included for this preliminary analysis. Informed consent
and ethical approval was obtained. System’s advice was followed for an
hour from states of over- and under-support defined as 150% and 50% of
baseline PS or PEEP. Average and spread are reported as mean ± SD.
Results: SOFA score and age were 6.2 ± 1.9 and 71 ± 5 yrs, respectively.
All patients were male. Four patients were subjected to PS changes and
two to PEEP changes. Figure 1 illustrates response to over- and undersupport as advice and preference functions in a patient where the system

Figure 1(abstract A680) Advice of Beacon Caresystem.
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advised to return PS towards baseline. Average baseline PS was 10 ±
3 cm H2O. On average, Advice from PS150% and PS50% changed PS to
13 ± 4 cm H2O (114 ± 25 % baseline PS) and 6 ± 2 (57 ± 24% baseline
PS), respectively. Only a single advice on PS was provided following PEEP
changes.
Conclusions: These initial results indicate that Beacon Caresystem
responds appropriately to over- and under-support.
Grant Acknowledgment: DSK and SER are minor shareholders and
perform consultancy for Mermaid Care.
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Introduction: The Beacon Caresystem (Mermaid Care, Denmark) is a
decision support system to advise on appropriate ventilator settings,
based upon mathematical physiological models, tuned to the individual
patient (1). A recent development in this system is the addition of
mathematical models of the effects of PEEP, enabling the system to
provide advice on PEEP.
Objectives: This abstract describes the mathematical models applied in
the Beacon Caresystem to optimize PEEP level.
Methods: Mathematical models were built to describe two aspects of the
effects of PEEP 1) the modification of ventilation/perfusion (V/Q)
matching and lung mechanics, and 2) the effects of PEEP on supporting
respiratory muscle load. These models were integrated with those already
in the system, i.e. of pulmonary gas exchange, lung mechanics, acid-base
chemistry, and respiratory drive to enable simulation of the patient
specific effects of PEEP.
Results: Model implementations are illustrated below. These models
represent baseline conditions, with initial values of gradients (slope i )
adapted automatically according to patient response to changes in PEEP.
Some initial gradients are relative, for example the gradient for changes in
shunt (A) is a function of the shunt value, with greater reduction in shunt
expected on increasing PEEP for high values of shunt. A-C illustrate V/Q
and compliance changes. High V/Q is represented as a modified arterial to
end tidal CO 2 gradient. D and E represent changes in tidal volume (VT)
with PEEP. The models are implemented to account for three situations: i)
where too little PEEP may result in high VT; ii) where too much PEEP may
result in low VT possibly due to diaphragm over-distention; and iii) where
too little PEEP may result in low VT.
Conclusions: The Beacon Caresystem includes a novel model-based
strategy for setting PEEP, including both the need to optimize pulmonary
function and respiratory muscle load.
Grant Acknowledgment: SER and DSK are minor shareholders and
perform consultancy work for Mermaid Care.
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Figure 1(abstract A681) PEEP models.
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Introduction: Collapse of dependent lung regions and high intrapulmonary
shunt fractions are very common in anaesthetized horses. We have
observed that horses show breath-holding after recovering from
anaesthesia, the purpose of which has not been previously evaluated.
Objectives: To investigate regional time delays within the lungs during
post-anaesthetic breath-holding by electrical impedance tomography
(EIT).
Methods: Intrapulmonary shunt was evaluated at the end of 6 hours
anaesthesia in 6 horses. EIT measurements were performed before
anaesthesia (BL) and hourly 1 to 6 hours after recovery from anaesthesia.
Seven regions of interest (ROI) were defined within the EIT lung region.
Times for each specified ROI to reach 50% of maximum inspiratory
impedance change (t filling ) and to remain above 50% (t inflated ) were
determined. Times were then normalised for the total inspiration time and
total breath length, respectively.
Linear regression was drawn for time points 1 to 6 and visually checked for
significance, using the 95% CI interval of the baseline measurements and
the corresponding 95% CI intervals of the linear regression.
Results: Shunt at the end of anaesthesia was 26 ± 11 %. Compared to BL
the five ventral ROIs had a significantly shorter tfilling 3 to 5 hours into the
post-anaesthesia period. After recovery, tinflated was unchanged in the two
most ventral ROIs whilst the more dorsal ROI showed tinflated was extended
compared to BL.

Conclusions: Baseline tfilling and tinflated were similar across all ROI. After
recovery ventral lung regions showed more rapid filling and emptying,
whilst dorsal regions filled more slowly and remained inflated for longer
time periods. These findings are consistent with redistribution of air from
ventral into dorsal regions during breath-holding period, which may
suggest auto-recruitment of atelectic lung regions.
Grant Acknowledgment: We want to thank the “Stiftung Forschung für
das Pferd” for financing this project.
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Introduction: Two different papers published recently suggested the use of
a comprehensive strategy providing low tidal volumes, peep and recruiting
maneuvers in patients undergoing open abdominal surgery (1,2). It is
unknown whether such ventilatory approach may be feasible in patients
undergoing laparoscopy, as pneumoperitoneum and Trendelenburg
position may alter lung volumes and chest-wall elastance.
Objectives: We designed an open-label randomized, controlled trial to
assess the effect of a lung-protective ventilation strategy in obese patients
undergoing laparoscopic surgery.
Methods: ASA status I-II morbidly obese patients(BMI>35) undergoing
gynecological laparoscopic surgery were randomly assigned to
intraoperative volume-controlled protective(TV6 ml/kgIBW, peep10,
recruiting maneuvers)(PV) or standard(TV10 ml/kgIBW, peep 5) ventilation
(SV). An esophageal catheter was placed to estimate pleural pressure and
compute transpulmonary pressure. Results are expressed as median
[interquartile range].
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Results: Twelve patients were enrolled (age 62[57-67], BMI 44[39-48], IBW
52[46-58], length of surgery 185[165-209]minutes).
Intraoperative PaO2/FiO2 was not different between groups(p = 0.33),
whereas mean PaCO2 and respiratory rate were lower and mean pH was
higher in SV patients (35[34-36]vs.41[37-42], p = 0.05; 14 mmHg[13-17]
vs.25 mmHg[21-27], p = 0.04; 7.42[7.40-7.43]vs.7.37[7.36-7.39], p = 0.01).
During pneuomoperitoneum, patient in PV group showed a lower
transpulmonary driving pressure (8.5[7-10]cmH2O vs. 14[12.5-20]cmH2O,
p = 0.007) and a trend to a higher lung compliance (40[36-57]ml/cmH2O
vs. 29[19-40]ml/cmH2O, p = 0.08). During pneumoperitoneum, in none of
the two groups positive end expiratory pressure was able to generate a
positive transpulmonary end-expiratory pressure (PV -1[-5-0]cmH2O and
SV -6[-10 - -4]cmH2O). PaO2/FiO2, respiratory rate, PaCO2 and pH 1 hour
and one day after extubation were not different between groups.
Comparison of pulmonary function tests at day 2 showed similar FEV1
and FEV1/FVC ratio, while a higher percentage of predicted forced vital
capacity was detected in patients of SV group(100%[83-110]vs.78%[7188];p = 0.04).
Conclusions: Preliminary results of the present randomized controlled trial
indicate that a comprehensive lung-protective strategy providing low tidal
volumes, higher peep and recruiting maneuvers during laparoscopic
surgery in obese patients, despite optimizing intraoperative respiratory
mechanics, may not yield a relevant benefit on postoperative oxygenation
and respiratory function.
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Introduction: Studies indicate reintubation rates following planned
extubation to be between 10-20% in the general ICU population. There is
evidence that extubation failure and reintubation can worsen outcome,
with studies suggesting ICU mortality rates of between 25-50% in these
patients.
Objectives: To establish how our failed extubation rate and subsequent
mortality compare to previously published studies, whilst assessing the
impact of previously proposed risk factors for extubation failure.
Methods: In this retrospective case note study we looked at the outcome
of each extubation between 1st October 2013 and 30th September 2014.
We included all patients >18 years of age invasively ventilated for >48
hours. We excluded patients proceeding directly to tracheostomy or
extubated for withdrawal of care. Failed extubation was defined as the
need for reintubation within 5 days of planned extubation. Data was
analysed in two groups; ´success´ and ´failure´ of extubation.
Results: 180 patients were initially included in the study, with 105
remaining once exclusion criteria had been applied. There were a total of
141 extubations with a failure rate of 38%. Those in the ´failure´ group
had a median length of ICU stay of 14.9 days vs. 8.2 days in the ´success´
group. The ICU mortality in these groups being 10% vs 8% respectively.
In relation to risk factors for extubation failure, there were no clinically
significant differences between the ´failure´ and ´success´ groups in terms
of: age (58 vs 57 yrs); duration of IPPV (3.3 vs 4 days); fluid balance (+ve
2047 vs 2386 mls.); RSBI (50 vs 36) and APACHE II scores (15 vs 17)
respectively. However, 90% of patients with a RSBI >100 immediately
prior to extubation did subsequently require reintubation.
Emergency non-invasive ventilation was commenced in 10% of patients post
extubation, with 70% subsequently requiring reintubation. The reasons for
extubation failure were difficult to determine, but upper airway obstruction
was documented as a contributing factor in 19% of failed extubations.
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Conclusions: Reintubation post failed extubation is associated with a
prolonged ICU stay, but in our patient population had no impact on ICU
mortality. Extubation failure is difficult to predict although a RSBI >100 at
the time of extubation appears to place patients at particularly high risk.
The use of emergency NIV post extubation has a high failure rate and
should not delay reintubation when necessary. Upper airway obstruction
still appears to be an important cause of extubation failure and we would
recommend a ´cuff leak´ test prior to extubation.
References
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Introduction: Lung protective ventilation has been widely accepted as a
standard of care in patients with ARDS [1]. The benefit to all ventilated
patients in the ICU is less clear [2]. An informal survey of the southwest
region of the UK confirmed that on admission of a ventilated patient, most
units measure patient height using a 1 m tape, derive predicted body
weight (PBW) and convert this to tidal volume (TV) using 6 to 8 mls/kg.
Many units audit their adherence to low tidal volume ventilation. However,
there are no reports of the accuracy of estimating predicted body weight
in supine unwell patients on which these lung protective strategies are
based.
Objectives: The aim of this project was to assess the accuracy and
precision of patient measurement and PBW estimation in our unit and to
evaluate alternative techniques.
Methods and results: As a snapshot of current practice, a random
sample of 20 nurses were asked to measure 20 patients using their
normal technique and our standard 1 m tapes, as is our normal practice.
They were blinded to each other’s measurements. There was a
surprisingly high degree of variability in the measurements leading to
differences in derived TV’s. The largest TV difference from the mean TV
calculated for a single patient was 63 mls (17% of mean TV for this
patient) Figure 1 demonstrates the spread in TV values from the mean
calculated for each patient.
We examined alternative techniques to derive PBW [3]: olecranon to ulnar
styloid distance, knee to sole height and sternal notch to tip of middle
finger. 21 members of nursing staff measured the predicted body weight
of 8 subjects using the 4 different techniques. Individuals were blinded to
other’s measurements and standing height was used as a “gold standard”
for comparison.
Figure 2 shows the TV difference and range of values generated by each
modality as compared to the gold standard.

Figure 1(abstract A685)
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Figure 2(abstract A685)

The data demonstrates that no technique is accurate to standing height
measurement and that most underestimate true height. Sternum to
middle finger is most precise but least accurate and the others broadly
compare.
Conclusions: Much work has gone into elucidating the optimal mls/kg for
ventilation of critically unwell patients with great emphasis on getting the
numerator right. Error in measurements used to estimate PBW have not
received the same scrutiny. When used to generate TV’s, these will be
amplified by multiplication possibly leading to clinically significant higher
TV settings. As a centre, we have invested in 2 m tapes and are
considering laser measurers to improve our ventilation strategies.
References
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whereas thyroxine (T4) and tri-iodothyronine (T3) are formed by the
iodination of tyrosine residues in thyroglobulin. We used our wellcharacterized 72 h fluid-resuscitated rat model of faecal peritonitis, where
accurate prognostication can be made as early as 6 h (3), to explore any
relationship.
Objectives: To determine if any association exists between early changes
in circulating tyrosine, thyroid hormone and catecholamine levels, and
eventual outcome in this rat peritonitis model.
Methods: Awake, instrumented yet fully mobile male Wistar rats (325 ± 15
g) received an i.p. injection of 4μl/g faecal slurry. Fluid resuscitation (50:50
mix of 5% glucose/Hartmann’s; 10 ml/kg/h) was commenced at 2 h. At 6 h,
an echo-measured heart rate cut-off of 460 bpm was used to classify
animals into predicted survivors or non-survivors. Blood samples were also
taken for measurement of plasma L-tyrosine (mass spectrometry), thyroid
hormone and catecholamine levels (ELISA). Control animals were treated
identically except for slurry injection. Results were analysed using two-way
ANOVA and post-hoc testing and considered statistically significant
when p < 0.05.
Results: Predicted survivor and non-survivor septic animals were clinically
indistinguishable at 6 h. Tyrosine levels were similarly low and
catecholamine levels similarly elevated in both septic subgroups (p <
0.05), whereas non-survivors had significantly lower levels of T3 and T4
(p < 0.05).
Conclusions: Sepsis resulted in significant early reductions in circulating
tyrosine levels. The elevation of plasma catecholamines suggests
increased hydroxylation of tyrosine, while reductions in thyroid hormone
levels may be due to reduced tyrosine iodination. This relationship has
not, to our knowledge, been previously described in sepsis and warrants
further investigation.
Grant Acknowledgment: ESICM Basic Science Award, Intensive Care
Foundation (UK), NIHR.
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Introduction: The magnitude of fall in thyroid hormone and rise in
catecholamine levels are prognostic in critical illness (1, 2). These may be
linked, as the amino acid tyrosine is converted by tyrosine hydroxylase to
L-DOPA, and thence to dopamine, norepinephrine and epinephrine,

Introduction: Sudden cardiac arrest (CA) is one of the leading causes of
death in adults in many parts of the world [1]. Every year estimated
350.000 to 700.000 people in Europe are suffering CA and receive
cardiopulmonary resuscitation (CPR) [2]. To date, there is no data available
on CA and CPR in patients with liver cirrhosis.
Objectives: Aim of the study was to determine cause and outcome of CA
in patients with liver cirrhosis after CPR.
Methods: Out of a cohort of 1068 consecutive patients who were
successfully resuscitated and treated at the Medical University of Vienna,
47 (4%) patients with liver cirrhosis could be identified. Patient

Table 1(abstract A686)
Control (n=6)

Predicted survival (n=6)

Predicted non-survival (n=6)

L-Tyrosine (μmol/L)

90.2 ± 3.3

58.8 ± 3.3

a

62.7 ± 1.3

T3 (pg/mL)

3.20 ± 0.41

2.77 ± 0.44

1.27 ± 0.25

a, b

5.03 ± 1.02

a, b

T4 (ng/mL)

9.20 ± 0.75

TSH (ng/mL)

1.25 ± 0.30

1.55 ± 0.21

1.64 ± 0.15

Adrenaline (ng/mL)

8.56 ± 0.42

9.44 ± 0.23

10.3 ± 0.18

Noradrenaline (ng/mL)

7.19 ± 0.50

a

a

1.60 ± 0.25
Data shown as median ± SE;

3.21 ± 0.23
a

p < 0.05 versus control,

a
b

2.98 ± 0.27
p < 0.05 versus survivors

a
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characteristics, admission diagnosis, severity of disease, course of the
disease and 28d mortality were assessed.
Results: Overall 47 patients (35 male, age 60 ± 11 years) with liver
cirrhosis and CA with successful CPR were assessed. 17 patients had
Child-Pugh A, 17 Child-Pugh B and 13 Child-Pugh C. SOFA-Score on
admission was 11 ± 5, MELD-Score was 18 ± 8 on admission. Cause of
liver cirrhosis was alcohol in 35 patients, viral hepatitis in 6 patients and
other causes in 6 patients.
Cardiac events leading to CA were observed in 21 (44%) patients. Initial
rhythm was VF/VT in 10 (21%) patients, asystole in 11 (24%) patients, PEA
in 24 (51%) patients and unknown in 2 (4%) patients. 31 (66%) patients
suffered CA out-of-hospital. Time to ROSC was 17 ± 15 minutes.
28d-survival was overall 28%. 37 (78%) patients were dead after 1 month
or had bad neurological outcome (CPC III/IV). None of the patients with
Child-Pugh C cirrhosis survived 1 month with good neurologic outcome.
Conclusions: Cause of CA in patients with liver cirrhosis is rarely cardiac.
About one quarter of patients with liver cirrhosis survived more than 28d
after successful CPR. No patient with Child-Pugh C cirrhosis survived longer
than 28d after successful CPR with good neurological outcome.
References
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Introduction: The neutrophil-to-lymphocyte ratio (NLR) is an easily
accessible biomarker predictive of poor outcome in a variety of diseases.
NLR is recognized to predict survival in uncomplicated cirrhosis, or in
patients listed for transplantation.
Whether NLR is associated with prognosis in patients with an acute
complication of cirrhosis has not been assessed. Still, there is growing
evidence that cirrhotic patients presenting a worsening in the clinical
condition develop an acute inflammatory response leading to organ
dysfunction and mortality.
Objectives: We aimed to assess whether NLR could be a predictor for
mortality in patients experiencing an acute complication of cirrhosis.
Methods: We reviewed data from ICU-patients admitted for cirrhosisrelated complications. NLR values were calculated at admission and at
day 1. Survival was estimated with Kaplan Meier method and analysed
with the log-rank test. Survival model was performed using Cox
proportional hazards. Multivariable forward stepwise method was used.
Multivariate logistic regression and Receiver-operating characteristic (ROC)
curves were generated.
Results: The cohort included 108 patients (72% male, median age 58,
average MELD score 21). Main causes of admission were gastro-intestinal
bleeding (37%) and sepsis (36%). Mortality was 43% at day 28 and 45%
at 3 months. The median NLR was 10.3 at admission and 8.3 at day 1.
The median NLR was lower in survivors at admission (8.6 vs 13;p = 0.04)
and day 1 (6.2 vs 12.2; p < 0.001). Septic patients displayed higher
median NLR (admission: 7.7 vs 14.6;p = 0.002 and day 1: 6.5 vs 14.9;
p = 0.004).
A decrease of NLR-values was observed at day 1 in the survivors (8.6 to
6.2; p = 0.008) whereas it remains elevated in non-survivors (13 vs 12.2;
p = 0.49). In septic patients, NLR was not different between survivors and
non survivors at any time.
There was a relationship between increasing quartile of NLR at day 1 and
mortality (p = 0.01). Univariate analysis emphasized risk factors: NLR at
day 1 (HR:1.02 95CI:1.001-1.03), SOFA score (HR:1.28 95CI:1.15-1.42), MELD
score (HR: 1.05 95CI:1.01-1.08), mechanical ventilation (HR: 4.6 95CI:2.3-5.4)
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and hemofiltration (HR: 3 95CI:1.7-5.4). Following multivariate adjustments,
NLR at day 1 (HR:1.02 95CI:1.01-1.03), SOFA score (HR:1.16 95CI:1.04-1.3) and
mechanical ventilation (HR: 3.5 95 CI:1.7-7.4) remained associated with
mortality. NLR at day 1 was identified as risk factor in multivariate logistic
regression (OR: 1.1 95 CI:1.01-1.11) and area under curve was 72% (p <
0.001). The most discriminant value was 6.6 (sensibility 85%- specificity
54%). Survival was different according this value between both groups
(p < 0.05).
Conclusions: NLR is associated with mortality in cirrhotic patients with
acute complication.
Its early ICU evolution is of interest for detecting severe outcome.
Reference
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Introduction: Patients with cirrhosis who are admitted to the ICU are
considered to have a poor prognosis. Previous studies have sought to
identify markers of high predictive value in patients who will not survive
their critical care stay including the need for mechanical ventilation,
vasopressor support, GI bleeding and APACHE III score. These studies have
focused upon early prognosis, rather than long term survival.
Objectives: We sought to validate previously described outcome
predictors and review long-term survival in a cohort of cirrhotic patients
admitted to the ICU.
Methods: We performed a retrospective analysis of cirrhotic patients
admitted to adult ICU, University Hospital of Wales (Cardiff, UK) between
2009-14. Admission information was collated from the Intensive Care
National Audit and Research Database. Child-Pugh, Model for End-stage
Liver Disease-Na (MELD-Na) and Acute Physiology and Chronic Health
Evaluation (APACHE II) scores were derived from data on admission to
critical care. Statistical analyses were conducted with SPSS.
Results: One hundred and fifty one cirrhotics (2.8% of all critical care
admissions) were admited to the ICU with a mean age of 54 (range 2280) and a male preponderance (65.6%). The predominant aetiology was
alcoholic liver disease (ALD, 107/151, 70.9%). The reason for ICU
admission were variceal bleed (29.8%); sepsis (25.2%); decompensation
(13.9%); non variceal bleed (5.3%) and other (26%). ICU mortality was
43.7% for the 151 patients. Mean follow up after ICU discharge was 788
days (range 26-1722).
Hyponatraemia (p < 0.001), coagulopathy (p = 0.02), APACHE II (p =
0.004) and MELD-Na scores (p < 0.001) were significantly associated with
mortality. Patients diagnosed as decompensation with no obvious
underlying precipitant had a worse prognosis than those with
precipitants (e.g. variceal bleeding, sepsis) which was maintained at
follow up (p = 0.05). Child´s A, B and C stage patients had a mean overall
survival of 1274, 976 and 690 days respectively (p = 0.01).
Seventy eight patients were discharged from hospital. Only 6 of these
died, all with Child´s B liver disease. Only attending outpatient follow up
clinic was associated with increased survival (p = 0.01, 1373 v 1668 days).
Conclusions: Nearly half of all cirrhotics admitted to the ICU die before
discharge, and two thirds of all patients have alcohol as an aetiological
factor, emphasizing the burden on our society. As expected, commonly
used scoring systems predict short-term outcome, but often do not
reflect long-term survival.
Cirrhotics who survive the challenge of ICU admission seem to have quite
marked physiological resilence and capacity for recovery with a good
long term prognosis. Interestingly only patients with Child´s B cirrhosis
continued to demonstrate a post hospital discharge mortality, warranting
further investigation for underlying reasons.
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Introduction: Hepatic encephalopathy (HE) is a neurological complication
of cirrhosis, impairing survival and quality of life. Its incidence is growing
because of the improved prognosis of other complications of cirrhosis, and
of the widespread use of TIPS. However, besides hyperammonemia which
is often pointed out as a cause of HE, the pathophysiological mechanisms
of HE remains poorly understood, which prevents the development of
therapeutic strategies. To address this issue, metabolomics was used to
identify dysfunction of metabolic pathways in cerebrospinal fluid (CSF)
samples of cirrhotic patients suffering from HE.
Objectives: The aim of this study was to detect new therapeutic targets
for HE associated with cirrhosis.
Methods: Cerebrospinal Fluid (CSF) samples were collected on 14 cirrhotic
patients admitted in ICU for HE, in whom infection of central nervous
system has to be ruled out, and were compared to CSF of 27 control
patients without any proven neurological disease. Metabolomic analysis
was performed using 3 liquid chromatographies coupled to high
resolution mass spectrometry methods (LC-HRMS). Informatic data
processing tools were used.
Results: LC-HRMS methods led to the characterization of 150 metabolites
in CSF samples of HE patients, which were mainly amino acids and organic
acids. Interestingly, according to human metabolome database, 40% of
those metabolites had never been retrieved were not reported as present
in CSF before. HE patients could be easily discriminated from controls on
the basis of metabolomicic information. Concentrations of 102 metabolites
were found to be significantly altered in HE patients: metabolotypes
displayed alterations in several major metabolite classes such as
ammoniac, bile acids, but also amino-acids, acylcarnitines, and nucleosides.
Accumulations of acetylated compounds, which could be due to a defect
of the Krebs cycle, were reported for the first time in HE patients, and
could constitute interesting therapeutic targets.
Conclusions: By enabling the simultaneous monitoring of a large set of
metabolites in cirrhotic patients with HE, CSF metabolomics highlighted
several altered metabolite pathways linked to ammonia metabolism,
neurotransmission and energy metabolism. The pharmacological relevance
of our findings has to be explored on animal models, as they could
constitute interesting new therapeutic targets.
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Introduction: Hepatic encephalopathy (HE) is a severe complication of
cirrhosis which independently influences prognosis. We previously
showed an increase in blood-brain barrier (BBB) permeability in cirrhotic
rats with HE.
Objectives: The aim of the present work was to assess the effects of
sodium benzoate (Bna), a drug removing ammonia through non-urea
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cycle pathway, and Rifaximin (RFX), a non adsorbable antibiotic, on BBB
permeability in cirrhotic rats with HE.
Methods: Three groups of rats were considered: SHAM, Bile Duct Ligation
(BDL), BDL + hyperammonic dietary (BDL-NH3). In each group, rats were
treated by BNa or RFX. HE was assessed using neurocomportemental
testing (6 minutes tail suspension test assessing the time of immobility).
NH3 levels were assessed before sacrifice. BBB permeability was assessed
by IV injection of a fluorochrome (Texas Red 10kDa) before transcardial
washing. Brain fluorescence was estimated by fluorimetry after right
hemisphere squeezing.
Results: Mean time of immobility was longer in BDL-NH3 and BDL rats
than in SHAM (p = 0.0004). Ammonemia was significantly higher in the
BDL-NH3 than in BDL rats, and higher in the BDL than in SHAM rats (p <
0.0001). Intra-cerebral fluorescence was significantly higher in BDL-NH3
than in BDL group, and higher in BDL than in SHAM group (p = 0.029)
confirming the passage of the fluorochrome through the BBB. BNa
treatment significantly decreased ammonemia levels and intra-cerebral
fluorescence in the BDL and BDL-NH3 rats (p < 0.04 for all) but did not
modify the mean time of immobility. On the contrary, RFX treatment did
not modify ammonemia levels but significantly decreased intra-cerebral
fluorescence (p < 0.05) and the mean time of immobility (p = 0.0004).
Conclusions: In cirrhotic rats displaying HE, BBB permeability is increased,
through different mechanisms dependent and independent of
hyperammonemia. BNa and RFX are effective in restoring BBB integrity in
HE cirrhotic rats but only RFX is able to decrease HE in this model.
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Introduction: Near Infrared Spectroscopy (NIRS) is a non-invasive optical
technique allowing a continuous measurement of brain’s hemoglobin
saturation in oxygen (rSO2). It is considered as a surrogate marker of
cerebral insult, and recognized as a useful tool in in cardiovascular surgery
and neuromonitoring. A rSO2< 50% is associated with increased
neurological impairment and post-operative mortality. In cirrhotic patients
with gastrointestinal bleeding (GIB), hemoglobin (Hb) threshold for
transfusion has been recently lowered to 7 g/dL. Some patients develop
hepatic encephalopathy (HE) after GIB. In subarachnoid hemorrhage, a
threshold of 7 g/dL of Hb could worsen neurological outcome.
Objectives: The aim of this study was to assess brain oxygenation using
NIRS in cirrhotic patients with acute GIB admitted to ICU and managed
according to recent guidelines, and to determine if brain injury was
associated with Hb levels.
Methods: Cirrhotic patients admitted in ICU for acute GIB were
prospectively included. Bilateral continuous recording of rSO2 was started
upon admission using a NIRS monitor (INVOS 5100c Cerebral Oxymeter
(Covidien©) with two sensors placed on the patient’s forehead. Minimal
rSO2 (mini rSO2), average rSO2 (avr rSO2) and AUC of rSO2 50% (AUC50%
rSO2), an integrated parameter depending on the depth/duration of
desaturation under 50%, were extracted.
Results: 26 patients were included (median age: 60 years; 69%men).
Etiology of cirrhosis was alcoholic 54%/ viral 19%/ NASH 23%/other 4%;
Child Pugh A 15%/ B 20%/ C 65% and median MELD score 18. Median
initial Hb was 7,9 g/dL and nadir within 24 first hours was 7,8g/dL.
14 patients (54%) had a nadir of Hb below 8 g/dL within the 24 first hours,
and 15 (58%) patients were transfused. Median mini rSO2 was 37% right/
37% left, avr rSO2 46% right/48% left and AUC50% rSO2 1138 right/698
left. 22 patients (85%) had mini rSO2< 50%. Mini rSO2 was significantly
lower in patients having a nadir of Hb below 8g/dL. Mini rSO2, avr rSO2
and AUC50% rSO2 were independently correlated to initial Hb (p < 0.01
for all), nadir of Hb within the 24 first hours (p < 0.005 for all), and MELD
score (p < 0.05 for all).

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Conclusions: 85% of cirrhotic patients admitted to ICU for acute GIB and
managed according to recent guidelines displayed mini rSO2 below 50%
within 24 hours after admission. Low Hb levels within the 24 first hours
were associated with brain desaturation. Further studies are mandatory to
assess the influence of Hb thresholds on the development of HE.
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Introduction: Epidural analgesia has positive effects on pulmonary
function tests (PFT) [1]. Besides, it decreases anesthesia requirement,
myocardium oxygen consumption, relapsing time of bowel movements,
thrombosis risk and blood loss [2,5].
Objectives: The objective of the study was to compare HLEA and general
anesthesia combination vs general anesthesia on postoperative PFT in the
liver transplant donor patients.
Methods: Upon the approval of local ethical committee, this prospective
randomised study was performed between October 2014 and April 2015.
Liver transplant donor patients with ASA I-II status between age of 18-60
years were included. Patients in Group 1 (G1) received total intravenous
anesthesia with propofol and remifentanil infusion (10 mg/kg/h and 0,1-0,25
mcg/kg/min) and those in Group 2 (G2) received propofol and HLEA
(10 mgr/kg/h and 7 ml/h epidural infusion-bupivacaine 0,25% plus fentanyl
4mg/ml in saline). G1 received tramadol (0,15 mg/kg/h and 0,2 mg/kg IV
bolus) and G2 received HLEA (5 ml/h) for postoperative analgesia. Patient’s
age, gender, height, weight, APACHE II scores, induction and maintenance
dose of propofol (IDP and MDP), length of time for the surgery, preoperative
and postoperative 24th hour FEV1, FVC, FEV1/FVC ratio, visual pain scores
(VPS) at ICU admission, 2nd, 4th, 8th, 12th, 18th and 24th hours, length of ICU
stay (LOS ICU) and length of hospital stay (LOS H) were recorded. Delta
values for PFT were calculated. Groups were compared by using Mann
Whitney U test due to non-normal distribution pattern.
Results: Groups (33 patients in each group) were similar in terms of
demographic data, surgery duration, APACHE II scores, preoperative FEV1,
FVC and FEV1/FVC ratio and LOS ICU. Median IDP (1.8 mg/kg/h vs 2.2 mg/
kg/h), MDP (4.9 mg/kg/h vs. 5.8 mg/kg/h), delta-FEV1 (-1.2% vs. -6.8%), deltaFVC (-1.8% vs. -7.4%), LOS Hospital (7.0 days vs 8.0 days) in G2 was
significantly lower than G1 (p < 0.001 for each). Moreover median VPS of G2
at beginning, 2nd, 4th, 8th, 12th, 18th and 24th hour of ICU admission was also
significantly lower than G1 (p < 0.001 for each time point).
Conclusions: Using HLEA in liver transplant donor patients provided
better preservation of FEV 1 and FVC by decreasing perioperative
anesthesia requirement and providing effective postoperative analgesia.
Moreover it seemed to decrease length of hospital stay, hence reduce
transplantation costs. In this patient group, HLEA can be preferred since it
is easy to perform, decreases anesthesia requirement and has beneficial
effects on PFT compared to intravenous analgesia, by providing effective
postoperative analgesia.
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Introduction: Magnesium is an N-methyl-D-aspartate receptor blocker
and it’s known to have analgesic effect [1,2]. Hypomagnesaemia is often
seen in major surgery and it is associated with higher morbidity,
mortality, organ dysfunction, systemic inflammatory response syndrome
and pulmonary hypertension [2,4]. It’s shown that intra-operative use of
magnesium sulfate reduced per-operative analgesic requirement [5].
Objectives: The purpose of the present study is to investigate the effects
of intraoperative magnesium sulfate administration on postoperative
tramadol requirement in liver transplant patients.
Methods: Upon the approval of local ethical committee, liver transplant
patients >18 years were screened prospectively between October 2014
and April 2015. All patients were received standart anesthesia induction
(1,5 mcg/kg fentanyl, 2 mgr/kg propofol and 0,6 mg/kg esmeron) and
maintenance (MAC>0.7 sevorane, 0,05-0,25 mcg/kg/min remifentanil and
0,15 mg/kg esmeron per hour). Of the screened ones; 35 randomly
selected patients with normal blood magnesium level (1.8-3.6 mg/dL)
were included to control group and another 35 randomly selected
patients with low blood magnesium level.
(< 1.8 mg/dL) were included to magnesium group and given 50 mg/kg
intravenous magnesium sulfate replacement by the anaesthetist team.
Intravenous tramadol (0,15 mgr/kg/h infusion and 0,2 mg/kg bolus if
visuel pain scores >5) was used for postoperative analgesia for all
patients. Patient’s demographic datas, model for end-stage liver disease
(MELD) scores, lenght of time for surgery, intra-operative magnesiun
levels, APACHE II and SOFA Scores, 24-hours tramadol requirement, time
of the first additional tramadol administration, mechanical ventilation
(MV) duration, length of ICU and hospital stay were recorded by the
intensivists.
Results: Magnesium and control groups were similar in terms of
demographics, MELD score, length of time for surgery, APACHE II score
and length of ICU stay (p>0.05 for each). Median intraoperative
magnesium level (1.7 mg/dL vs. 2.2 mg/dL), 24-hours tramadol
requirement (3.73 mg/kg/day vs. 4.13 mg/kg/day) and MV duration (6.0
hours vs. 8.0 hours) of magnesium group were significantly lower than
control group whereas median time of the first additional tramadol use
(18.0 hours vs. 5.0 hours) was significantly higher (p < 0.001 for all).
Conclusions: Intraoperative use of magnesium sulfate in the liver
transplanlation patients reduces postoperative tramadol requirement and
thus it is a candidate to be adjuvant agent with its advantages. Besides, it
may reduce MV duration by contributing to effective analgesia without
causing respiratory depression.
References
1. Chin C: Artif Organs 2013, 1:100-2.
2. James MF, et al: Br J Anaesth 2009, 103:465-7.
3. Soliman HM, et al: Crit Care Med 2003, 4:1082-7.
4. Chaunais MC, et al: Magnes Res 2012, 1:21-7.
5. Herbert K, et al: Anesth Analg 1998, 87:206-10.

A695
Incidence of rapid increase of plasma sodium during liver
transplantation and its effect on outcome
NT Yoh, T Lai, G Wagener*
Columbia University, Anesthesiology, New York, United States
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A695
Introduction: Rapid correction of hyponatremia can cause pontine
myelinolysis and should be corrected by less than 10 mM/L within
24 hours. Hepatic cirrhosis is often associated with hyponatremia due to
fluid retention and ascites. During liver transplantation, sodium may
increase because of fluid administration and blood transfusions. Little is
known regarding the frequency of rapid sodium increases during liver
transplantation and whether such rapid corrections carry detrimental
effects.
Objectives: To determine the incidence of rapid plasma sodium
correction in liver transplants and their effect on outcome.
Methods: We retrospectively analyzed data from 607 liver transplants at
a single institution. Rapid correction of sodium was defined as an
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described above are more likely attributable to her preoperative acute
liver failure than rapid increase of sodium concentrations.
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Figure 1(abstract A695) Na over time-all patients.

Figure 2(abstract A695) Na case.

increase of serum sodium by more than 10 mM/L within 24 hours after
the start of liver transplantation when compared to preoperative sodium
levels. Primary endpoint was 90-day mortality or graft failure requiring
re-transplantation.
Results: Plasma sodium concentrations increased by more than 10 mM/L
within 24 hours after liver transplantation in 39 of 607 patients (6.4%).
These patients had lower preoperative sodium levels (129 +/-5.2 vs.
134 +/- 4.5 mM/L, p < 0.001) and higher MELD scores (33.9 +/- 7.1 vs.
20.4 vs. 10.2, p < 0.001). Sodium levels increased by 14.6 +/- 3.9; range
11-28 mM/L in the rapid increase group (figure 1). 39 patients died or
required re-transplantation within 90 days. Even though the group with
rapid Na increases had higher preoperative MELD scores there was no
significant difference with regard to 90-day mortality/graft failure
compared to patients with rapid increase and no rapid increase of
sodium (4/39 - 10.3% vs. 35/568 or 6.2%, ns). One patient with a rapid
perioperative increase of sodium (from 131 mM/L preoperative to
151 mM/L immediately after transplantation (figure 2)) had cerebral
edema and severe cortical necrosis postoperatively and died 46 days
after transplantation. However, this patient had acute decompensated
hepatitis and severe mental status changes prior to transplantation.
Conclusions: Perioperative rapid increases of sodium above what is
recommended for correction of hyponatremia occurred in over 6% of all
cases with only one case of severe neurological complication that was
not consistent with pontine myelinolysis. Perioperative increases of
plasma may be less dangerous than previously thought if it is not
associated with abrupt changes of plasma osmolality. The neurological
complication (cerebral edema, not pontine myelinolysis) of the patient
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Introduction: Transjugular intrahepatic portosystemic shunt (TIPS) is a non
selective portosystemic derivation created by endovascular techniques. A
transhepatic comunication between one of the hepatic veins and a branch
of portal vein is created using a needle system. Intrahepatic trajectory
remains open by placing a metallic stent. TIPS is an effective method to
relieve the portal system pressure. Portal hipertension is one of the major
consecuences in cirrhosis, and its main complications are variceal bleeding,
refractary ascites (RA) and hydrothorax. Being these ones the principal
indications for TIPS. The complications related to the TIPS procedure are
these related to the technique: access (capsular laceration, intraperitoneal
bleeding, hepatic infarction, fistula, hemobilia) or stent (thrombosis,
occlusion, migration, sepsis); or related to portosistemic shunt (hepatic
encephalopaty (HE), hemodynamic failure, sepsis).
Objectives: The aim of this study is to analize the epidemiologic
characteristics of the patients that required TIPS and were admitted in an
Intensve Care Unit (ICU), and its indications, complications and evolution
after the procedure.
Methods: We realized a descriptive retrospective study of the
epidemiologic, clinical and evolutive characteristics of the patients who
required a TIPS and were admitted in our ICU (polivalent ICU in a
community hospital), during 2000-2015. We assessed the prognosis of
chronic liver disease by Child-Pugh score (CP) and Model for End-Stage Liver
Disease (MELD).
Results: 27 patients were included, 81% men, median age 53years-old
(range 28-79). The etiologies of the liver disease were alocholic (66.7%), HCV
(7.4%), alcoholic and HCV (3.7%), HBV (3.7%), alcoholic and HBV (3.7%),
cryptogenic (11.1%), previously unknown (3.7%). The liver disease was
staged by CP: A 14.8%, B 48,2%, C 37% and MELD: < 9=3.7%, 10-19=51.8%,
20-29=37.1%, >30=3,7%, uncertain in 3.7%. 62% of TIPS were urgent.
Indications were gastrointestinal bleeding (GIB) (74,1%), RA (22.2%),
hydrothorax (3.7%). Pressure gradement was measured (pre/post TIPS) in
77.7%, mean pre 19 ± 5 mmHg/post 8 ± 4 mmHg. Bleeding related to the
technique was the unique acute complication, found in 14%. Subacute
complication developed in 48.15% (hemodynamic failure 7.4%, hepatic
failure 7.4%, HE 11.1%, stent thrombosis 22.2%). 40.7% of TIPS failed,
because of bleeding 22.2%, HE 11.1%, hydrothorax 3.7%, ascites 18.1%
Besides, renal failure was developed in 22.2%. ICU mortality was 33.3%.
Conclusions: The typical patient that needs TIPS and admission in ICU is
a mild-age man, diagnosed of alcoholic liver disease, staged in CP B,
mean MELD 19, that develops a GIB and needs an urgent TIPS. The
technique itself is related to a significant number of acute and subacute
complications. The risk of death is moderately elevated but lower tan
estimated by scores.
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Introduction: Liver transplantation has become a widely accepted
therapy for the management of the complications of cirrhosis and liver
failure.
Objectives: To analyze the patients undergoing the Liver transplant
Recipients and the factors influencing the outcome of the patients at our
tertiary care hospital.
Methods: The patients underwent liver transplantation recepients
between May 2014 to Jan 2015 were analysed. The data was collected
from patient records after ethics committee approval. The data captured
were Age,sex, ICU and hospital length of stay, bilirubin, albumin, INR,
creatinine, intubation days, readmission,cold ischemia, warm ischemia,
portal vein thrombosis, SGOT, SGPT, Vasopressors use, APACHE II, SOFA
Score, MELD Score, arterial anatomy, graft complications, hospital and
60day mortality, readmissions, hospital acquired infections are monitored.
Results: The total number of patients enrolled are 34. See tables 1, 2 and 3.
The hospital mortality rate in our study is 2.94% (one patient).

Table 1(abstract A697) Demographic data of the
transplant receipients
Variable

Mean n (%)

Age in years

49.5

Sex Male

27 (79.41)

Cause of liver transplant (Alcohol cirrhosis)

20 (58.82)

APACHE II at admission

12.59

SOFA at admission

7

MELD Score

20.35

No Comorbidities

26 (76%)

INR

2.6

Total bilirubin mg/dl

4.51

Table 2(abstract A697) Outcome data of transplant
patients
Variable

Mean

ICU length of stay in days

4.85

Hospital length of stay in days

15.18

Cold ischemia time in minutes

243

Warm ischemia time in minutes

45.06

Ventilator days

0.85

Blood products received (PRBC)

9.41

Albumin mg/dl

2.91

Creatinine mg/dl

1.23

Max SGOT U/L / Max SGPT U/L / Lowest Platelets
10/mm

1227 / 592 / 42.3

Table 3(abstract A697) Mortality and other outcomes of
the patients
Variable

Number

Percentage

Graft Whole / partial

26 / 8

76.5 / 23.5

Mortality

1

2.94

Arterial anatomy abnormality

4

11.76

Renal Replacement therapy

1

2.94

Vasopressors use

5

14.71

Readmission

2

5.89

Portal Vein Thrombosis

2

5.89
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All the patients are ABO compatable, 2 patients had early graft rejection
of which one patient liver functions has completely recovered and the
other had not fully recovered. The hospital acquired infections are nil in
these patients.
26 (76.47%) liver donors are brain death patients. 5 (14.71%) receipient
patients are HCV positive. The factors increasing the the mortality are
Increased ICU and hospital length of stay, reintubation, readmission and
renal replacement therapy.
The statistically significant factors which increase the ICU length of stay
are increased Bilurubin, decreased Albumin, increased ventilator days,
increased Cold Ischemia and Warm Ischemia time, use of Vasopressors,
lowest Platelets and raised INR.
The statistically significant factors which increase the Hospital length of
stay are decreased Albumin, increased ventilator days, reintubation, use
of Vasopressors, readmission and lower platelets. The 60 day mortality is
similar to hospital mortality.
Conclusions: The patients undergoing the Liver transplant Recipients had
good outcomes with less mortality and is comparable to the best centres
in the world.
Hospital acquired infections are nil in these patients.
We need larger number to analyse the patients.
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809 Liver Trasplantations (LT) were made at Hospital Clínico Universitario
de Santiago de Compostela (Spain) in the period 1994-2014, accounting
4.25% of all LT performed in Spain (19005 cases, according to the Spanish
Liver Transplant Registry- RETH). 20 years of experience review and
comparison of Acumulated Surveillance Rates of our experience respect to
the Spanish data provided by RETH.
Materials and methods: Retrospective and descriptive study of 809
cases of LT performed from 1994 to 2014 at Hospital Clínico Universitario
de Santiago de Compostela (Spain) based in our local LT Registration and
in the National Spanish Registration- RETH.
Results: 809 LT cases, 12 of which were Hepatorenal Transplantations, 3
required a Re-Transplantation. Media of LT: 36 LT/year. Gender: 79.35%
were Male and 20.64% Female with a Mean Age of 51 years old. Blood
Group Predominancy: A positive (49%) followed by the group 0 positive
(39%). The most frequent indication of TL was: Alcohol-related Cirrhosis
(43%), followed by Idiopathic (43.01%) and Fulminant Hepatic Failure
(6.18%). The most common indication for Re-Transplantation was Hepatic
Artery Thrombosis (34%) followed by Primary Allograft Dysfunction
(28.57%). Mortality at 20 years: 34.86%, the most frequent cause of Death
was: Recurrence of Underlying Disease (28% with a 80% rate in Hepatitis
C Virus Cirrhosis) followed by Bacterial/Fungal infections (20%). The
Acumulated Surveillance Rate at 20 years is 47% in our series, higher in
comparison with the overall data provided by RETH (37% using KaplanMeier Curve p < 0.01) and in the last five years (2008-2013) is 77%, higher
compared with RETH data for the same period of time (70% p < 0.05). The
Acumulated Surveillance Rate at 20 years based on LT Indication: 70% in
Fulminant Hepatic Failure group, 50% in the Alcoholic Cirrhosis group and
35% in Hepatitis C Virus Cirrhosis. In Re-transplantation group, Acumulated
Surveillance Rate at five years (2008-2013) is just 23%.
Conclusions: Alcohol-related Liver Disease, Hepatitis C Virus and
Hepatocellular Carcinoma are the most frequent Indications of LT in the
current Transplantation Program. Acumulated Sirveillance Rates are similar
to the ones found in other Transplantation Programs. The main Cause of
Death is Recurrence of the Underlying Disease, followed by Infectious and
Cardiovascular Diseases. High Mortality Rates in Re-transplantation Group
leads to a more careful selection of cases.
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Introduction: Ventilator associated- respiratory infections (VARI) are the
most prevalent in the ICU. The differential diagnosis of pneumonia (VAP)
and tracheobronchitis (TAV) is overlapping.
Objectives: The aim of this study is to analyze the differences in
presentation and outcome between VAP and TAV in a large database.
Methods: Analysis of the Spanish ENVIN register 2008 2014 database.
Diagnoses definitions included in the manual (ECDC and CDC).
Characteristics of patients with TAV and NAV, of all episodes of VARI and
patient outcomes were analyzed. Univariate and multivariate analysis
were conducted.
Results: Among 115 966 patients hospitalized > 24 h, 91,122 (78.6%) with
full information were analyzed. The 55% of them (50,212) were ventilated
for 498,316 days. In 6699 (7.4% of total and 13.3% of ventilated) 8,131
VARI were diagnosed of which 4,435 (54.5%) were classified as VAP and
3,696 as VAT. In 3,433 pts 1 or more episodes of VAP were identified and
TAV in 2,905 pts. Only 361 pts were recorded as having episodes of VAP
+VAT. The incidence was 10.9 VAP x 1000 days of MV and 9.1 VAT x 1000
days of MV.
VAP was significantly more frequent in younger patients (p < 0.001), with
traumatic, OR 1.3 (1.1-1.5) and medical OR 1.21 (1.1-1.4) pathology and
neutropenia OR 1.4 (1.03 to 2.1). No differences in APACHE II at
admission, origin of the patients (community, ward, nursing homes), use
of devices (CVC, UC etc), emergency surgery, extra renal depuration,
immunosuppression or antibiotics at admission or before VARI. Days prior
to the VARI diagnosis were 10.3 (8.8) globally, 9.7 for VAP and (8.6) for
VAT. However, systemic inflammatory response (RIS) was significantly
higher (p < 0.0001) in VAP (severe sepsis 24.2%, septic shock 18.8%) than
in VAT (8 and 3.2%). Regarding the impact on outcome, the total
duration of MV, 23.7 (15.4) vs. 20.6 (15) days and ICU stay, 27.4 (15.6) vs.
24.5 (15) days were higher in patients with VAP. Likewise, the crude
mortality rate was higher in patients with VAP, OR 2.4 (95% CI 2.1 to 2.7),
while mortality of patients with VAT was similar to patients without VARI.
Conclusions: VAT and VAP had a similar incidence, but the presentation
of the episodes (RIS) and the impact on the ICU-stay and mortality are
clearly different.
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Introduction: Ventilator-associated pneumonia (VAP) is the most common
infectious complication in critically ill patients. The formation of biofilm on
endotracheal tube (ETT) surface plays an important role in pathogenesis of
this infection, because it facilitates the growth and survival of
microorganisms and difficults the action of antimicrobial therapy.
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Objectives: The aim of this study is to evaluate the influence of the
persistence of viable microorganisms in the ETT biofilm on clinical and
microbiological response to VAP.
Methods: All patients over 18 years old admitted to the Intensive Care
Unit of the Hospital Universitario and Politecnico la Fe (Valencia, Spain),
undergoing mechanical ventilation and with VAP diagnosis were
included. Clinical and microbiological data were collected at the moment
of inclusion and on days 3 and 7 after VAP diagnosis. After ETT removal,
ETT was washed and a piece of 0.5 cm length was cut and sonicated and
the resulting material was quantitatively cultured (100 uL blood agar
plate with counting of colonies with 100 uL in isolation in chocolate
blood agar). Clinical response (resolution of VAP signs: fever, high
leucocyte count and respiratory purulence) was evaluated at day 3 and
day 7. Median and interquartile range (IR) was calculated for continuous
variables, and absolute and relative frequencies for discrete variables.
Statistical analysis was done by chi-square test.
Results: 23 patients with VAP diagnosis were included, 60% men, age 55
years (IR: 51 - 67), APACHE II 22 (IR: 15 - 25). The median of days of
mechanical ventilation was 17 days (IR: 13 - 20) and until VAP diagnosis
was 11 days (IR: 6 - 14). The most common etiological agents were gramnegative bacilli producers of extended-spectrum beta-lactamases (ESBL)
(43.6%), multidrug resistant (MDR) P. aeruginosa (17.4%), MDR A.
baumannii (17.4%) and methicillin-sensitive S. aureus (17.4%). 83% of
patients received an appropriate empiric antibiotic treatment. Median
SOFA scale at VAP diagnosis was 5 (IR: 3 - 8). EET biofilm (persistence of
viable microorganisms after sample sonication) was detected in 61% of
the cases. No differences were observed according to the appropriateness
of initial empiric treatment (78.6% vs. 80%; p 0.728) or the use of inhaled
antibiotics such as tobramycin or colistin (42.8% vs. 20%; p 0.366). ETT
biofilm was associated with lower percentages of clinical response on
days 3 (7% vs. 20 %; p 0.468) and day 7 (21.4% vs. 60%; p 0.176).
Conclusion: Persistence of viable and potentially infectious
microorganisms on ETT biofilm is a common phenomenon after VAP and
is not influenced by the use of systemic or inhaled antibiotics. Although
our sample size does not allow drawing conclusions, the microbiological
persistence seems to be associated with a worse VAP clinical response.
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Introduction: Ventilator-associated pneumonia (VAP) occurs greater than
48 hours following endotracheal intubation and is a clinical diagnosis
with no gold standard diagnostic criterion. The Clinical Pulmonary
Infection Score (CPIS) is a tool used to aid diagnosis and comprises a
clinical score of 0-12 based on 6 variables: body temperature, leukocyte
count, volume and character of tracheal secretions, arterial oxygenation,
chest radiograph findings and results of culture of tracheal aspirates. A
score of ≥ 6 has been shown to correlate with the presence of VAP with
high sensitivity although low specificity [1].
Objectives: The aim of this audit was to use the CPIS to screen all
patients ventilated in our institution over the past five years for VAP and
look at trends in VAP rates over time. We also reviewed all patients
diagnosed with VAP to assess causative organisms, antibiotic treatments
and admission specialty.
Methods: We used our electronic patient records to generate a CPIS
comprising temperature, white blood cell count, tracheal secretions,
microbiology results and PaO2/FiO2 ratio for each patient ventilator day
from September 2009-August 2014. Any patient with an admission
diagnosis of pneumonia was excluded. Any patient with a CPIS ≥ 4 after
the first 48 hours of ventilation had their chest radiographs reviewed and
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Of all patients diagnosed with VAP there were a high percentage from
certain specialties: Trauma 27%, Cardiac 18% and Vascular 17% of
patients. The relative percentage of patients admitted from these
specialties to our ICU in this period was 5%, 6% and 4% respectively.
Figure 2 shows the sputum culture results over time and that peak VAP
rates correlate with negative cultures.
Figure 3 shows the relative usage of antibiotics. The majority of patients
received Tazocin (Piperacillin and Tazobactam).
Conclusions: The specificity of the use of a CPIS ≥ 6 in the identification
of VAP of 54 % in our audit is similar to that previously described [1].
VAP rates have reduced over time and peaks may be due to over
diagnosis. The organisms identified were sensitive to the antibiotics
initiated given local resistance patterns. Patient with preceding collapse
were more likely to be diagnosed with VAP.
Reference
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Figure 1(abstract A701) VAP rate over time.
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Figure 2(abstract A701) Tracheal aspirate results over time.

Figure 3(abstract A701) Antibiotic treatment of VAP.

scored. Patients with a score of ≥ 6 then had their electronic patient
record reviewed to identify a diagnosis of either VAP or other condition.
Results: There were 118 potential episodes of VAP identified using a CPIS
≥ 6 in patients admitted over a five year period. Review of the clinical
records demonstrated 64 episodes of VAP and 54 episodes where
another source of sepsis or indication for antibiotic therapy was
identified. This correlates with a specificity of 54%.
Figure 1 shows a reduction in VAP rate over time.

Introduction: The use of non-invasive mechanical ventilation (NIV) in
patients with influenza A (H1N1)pdm09 admitted to intensive care units
(ICU) has been controversial.
Objectives: Our objective was to assess the incidence of failure in NIV in
this group of patients and their impact on ICU mortality rate.
Methods: Secondary analysis of prospective observational multicentric
study in 148 spanish ICUs. Data was obtained of GTEI / SEMICYUC (20092014) registry. All patients with Influenza Virus A (H1N1) confirmed with rtPCR were included. Ventilatory strategy, demographics and hemodynamic
data, comorbidities and severity indexes were evaluated and they were
correlated with mortality. Chi-square (categorical variables) and “t” test or
Mann-Whitney test (continuous variables) analysis were performed.
Significant variables in the univariate analysis were included in a
multivariate model (conditional logistic regression). A “p” value less than
0.05 was considered significant.
Results: 2.223 patients were included in the analysis with a mortality
21.1% (n = 470 patients). 1726 patients were ventilated (77.6%),
962 (55.7%) of them were initially intubated, and in 764 (44.3%) NIV was
initiated. NIV failed in 464 (60.7%) while 300 patients were responders
(39.3%). Patients who died presented: older age (53.5 [15.34] vs.
48.5[15.1], p = 0.000), predominantly male (65% vs. 35%, p = 0.000),
higher APACHEII (21[8] vs.14[6], p = 0.000) and SOFA (8[3] vs. 5[3], p =
0.000), more shock (79% vs. 44%, p < 0.000), more acute renal failure
(49% vs. 18%, p = 0.000), more comorbidities (asthma, heart failure, renal
failure and immunosuppression, p < 0.001), more days of mechanical
ventilation (12.9[13.4]vs.9.4[13.2], p = 0.000) and longer hospital stay
(23.2[19.3]vs. 16.6[15.6]p = 0.000). NIV failed group patients, had higher
mortality (36%) than NIV successful group (4%, p = 0.000) and initially
intubated group (31%, p = 0.07). Furthermore, the failure of NIV
(OR=10.2, 95%IC 5.28-19.76, p = 0.000), the APACHEII (OR=1,05, 95%IC
1.02-1.09, p = 0.004), acute renal failure (OR=2.48, 95% IC 1.52-4.05, p =
0.000) and immunodeficiency (OR=5.66, 95%IC 3.02-10.60, p = 0.000)
were independently variables associated with mortality in the
multivariate analysis.
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Conclusions: In our population of patients with influenza A (H1N1)
pdm09, the failure of NVI is frequently and is associate independently
with the ICU mortality.
Acknowledgment: We are thankful to SEMICYUC/GETGAG working group
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Introduction: The infections associated with mechanical ventilation are a
major cause of morbidity and mortality in critically ill patients. Limited
studies report increased mortality and ICU stay, requirement for mechanical
ventilation and higher costs in ventilator-associated Tracheobronchitis (TAV)
in comparison to patients with ventilator-associated pneumonia (NAV).
These studies do not describe the clinical and epidemiological behavior in
the same population as independent entities, so it is necessary to describe
the epidemiology of patients with TAV and NAV.
Methodology: Multicenter cross-sectional study of adult patients who
developed TAV and / or NAV during their stay in the ICU in 2013 to 2014.
Each of the variables was performed descriptive analysis; to assess
differences between the groups using Chi-square qualitative variables; in
continuous variables, t of Student´s have normal distribution; otherwise the
Mann Whitney U test.
Results: Latin Nave collected 147 patients from 6 countries in Latin America;
63% with NAV and 37% with TAV. The average age was 51 years; 57% male.
The most frequent comorbidity was cardiovascular (44%) and neurological
(30%), the later higher in TAV (41.5 Vs 23%, p 0.02). No difference was found
in APACHE II at admission, but the difference appears in SOFA (8 vs. 5, p
0.02). There were no differences in microbiological isolation, or bacterial
resistance patterns between the two entities. Greater number of
cardiovascular complications and ARDS were observed in patients with NAV.
The ICU stay, days of mechanical ventilation and mortality were not different
between the two groups.
Conclusions: TAV prevalence was higher than heretofore described in the
literature, indicating that it is considered an independent clinical entity. No
significant differences were found in the microbiological isolation, bacterial
resistance and antibiotic therapy used in the two groups, which may
suggest that therapeutic approach may be similar to that recommended for
NAV. No differences were observed in clinical outcomes such as hospital
stay, duration of mechanical ventilation and mortality, although the NAV
was associated with greater proportion of medical complications.
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Introduction: Reintubation has been shown, among many others, to be
an independent risk factor for development of ventilator-associated
pneumonia1 (VAP) which is a major cause of morbidity and mortality in
ICUs. Selective Digestive Decontamination (SDD) is a tool that prevent
infections in critically ill patients particularly VAP, that has been used
mainly in Holland and in Spain. Despite of the evidence its use remains
controversial.
Objectives: To assess the VAP incidence after reintubation in patients
admitted to a polyvalent ICU before and after starting a SDD program.
Methods: A retrospective study was conducted in a 30-bed-medicalsurgical ICU. We compared all patients admitted to ICU who required
reintubation from October 2009 to October 2011 (non-SDD group) to
those patients admitted to the ICU from October 2011 to October 2013,
after starting a SDD program (SDD group) prospectively collected data. All
patients that were expected to require tracheal intubation for longer than
48 hours were given SDD (SDD study group). Nosocomial infections were
diagnosed by CDC criteria. In both groups, categorical variables were
summarized as frequencies and percentages and the continuous ones as
medians and interquartile ranges (IQR). The percentages were compared
using the test of chi-square test or Fisher exact test and medians with the
Wilcoxon test for independent samples. For VAP the incidences per 1000

Figure 1(abstract A704)

Figure 2(abstract A704)
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days of mechanical ventilation were obtained. These rates were compared
using the Poisson model. Statistical significance was set at p ≤ 0.05.
Results: Results are shown in Figures 1, and 2. There was a nonsignificant reduction of VAP per 1000 days of mechanical ventilation (23.2
vs. 35.1) in patients that were reintubated in the SDD period (n=28)
compared to those in the non-SDD period (n=28). The risk reduction
observed was 34%.
Conclusions: There is a notorius reduction, towards significance in the
incidence of VAP per 1000 days of mechanical ventilation in patients
reintubated on SDD compared to those reintubated in the non-SDD
period.
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Introduction: Ventilator-associated pneumonia is a common infection in
Intensive Care environment, with a high attributable morbidity and
mortality. In recent years, several strategies of prevention have
demonstrated benefit.
Objectives: To describe the impact of a VAP prevention bundle that
includes selective digestive decontamination (SDD) in our setting.
Methods: On June 2010, a VAP prevention bundle was implemented in
province of Murcia (Spain) This bundle included: appropriate airway
secretions management, strict hand hygiene, cuff pressure control, oral
hygiene with chlorhexidine, semi-recumbent positioning and selective
decontamination of the digestive tract (SDD) with a short course of parenteral
antibiotic.
On april 2011 was implemented “Neumonía Zero” project at National
level, which includes those same recommendatios but with SDD only as
an optional highly recommended measure.
We collect data from four public health system hospitals, before (january
2006 to June 2010) and after (july 2010 to december 2014) the
implementation of the bundle.
Results: In the preimplantation period 9924 patients was analyzed, with
19924 days of mechanical ventilation (MV). In the period after the
implementation of the bundle, 17060 patients and 40044 days of MV was
studied.
VAP rate passed from a mean of 15.1 cases per 1000 ventilator-days, to
8.8, 6.4 and 5.4 cases per 1000 ventilator-days in the three consecutive
18-months periods after the introduction of the bundle.
We analyzed the etiology of VAP across time. P. aeruginosa was the
causal bacteria in 30.5 % of cases in preimplementation period and 32.5
% in postimplementation one. S. Aureus passed from 11.5 to 9.3 %; A.
baumanii from 3.6 to 4.2%; Other enterobacteriae from 38 to 26.1 %; and
other etiologies from 18.8 to 27.7 %.
Conclusions: Introduction of a ventilador-associated pneumonia
prevention bundle that includes selective digestive decontamination led
to a progressive reduction in our high rate of VAP. No clear evidence of
change in microbiological etiology has been observed as a result of
initiation of selective digestive decontamination.
References
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Introduction: VAP is the primary infection acquired in Intensive Care Units
(ICU). Our goal has been to decrease the state average rate of VAP within 9
episodes per 1,000 days of mechanical ventilation. for this, Spanish Society
of Intensive Care Medicine (SEMICYUC), has agreed measures called
Pneumonia Zero (NZ) program.
Objectives: We analyze the results before DDS, after DDS´ implantation
and after implantation NZ, and compare them with the rest of the
country.
Methods: - Data from the ENVIN registration: 01.01.05 / 01.01.15. ICU
with 10 beds.
- We start DDS (in 2009) before the NZ program was recommended by
SEMICYUC.
- Import of DDS from a pharmacy which is performed by master
formulates.
- Conduct training and educational campaign (presencial and by means
of internet) to professionals of ICU (total of 58 people).
- Mandatory measures for the prevention of VAP: proper training in
airway management, strict hand hygiene, control of pneumopressure ball
(> 20 cmH2O), oral hygiene every 6-8 hours, avoid, whenever possible,
supine position at 0 °, reduce intubation and / or its duration, prevent
the programated change of tubing, humidifiers and tracheal tubes.
- Statistical Support ENVIN: Rate/100 patients admitted, 100 days of stay
(pDS), 100 patients mechanical ventilation (pMV). N = 3388 pattients
admitted.
Results: - BEFORE DDS: 01/01/05-31/01/09. N = 542. VAP 30. 5´54/100
pattients, 8´37/100 DS, 15´08/100 MV. Spain : 5´29/100 pattients, 7´35/100
DS.
- DDS: 01/01/09-31/01/11. N = 1163. VAP 6. 0´52/100 pattients, 1´06/100
DS, 2´25/100 MV. Spain : 1´93/100 pattients, 3´14/DS, 8´87/100 MV.
- NZ : 01/01/11-31/01/15. N = 1683, VAP 5. 0´3/100 pattients, 0´66/100
DS, 1´47/100 MV. Spain : 1´43/100 pattients, 2´77/100 DS, 5´8/100 MV.
Conclusions: Our numbers, compared to the rest of Spain, show a lower
incidence of VAP. After the application of DDS and the establishment of
NZ program, has drastically reduced the incidence of VAP. There is hardly
any difference between the rate of VAP obtained after starting DDS and
obtained by implanting NZ. We can say that both stuck (DDS and NZ) are
adequate to prevent VAP.
Grant Acknowledgment: Pharmacy Service H. N. S. Prado
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Introduction: Because of increasing prevalence of multi-drug resistant
(MDR) pathogens, there are many difficulties in the treatment of hospitalacquired pneumonia (HAP)/ventilator-associated pneumonia (VAP). It is
known that patients with MDR pathogens have high mortality and
morbidity. We need to know the current status of pathogens and
antibiotics therapy for a proper choice of initial antibiotics to improve
outcome of the patients.
Objectives: This study was aimed at investigating the current pathogens
and treatment of HAP/VAP in Korean ICUs. Methods A prospective,
multicenter and observational study was conducted in six tertiary referral
hospitals in Korea between August 1, 2012 and July 31, 2013. This study
included patients who were admitted to adult medical ICUs with
diagnosed as pneumonia developing at least 48 hours after admission or
initiation of mechanical ventilation. We analyzed the prevalence of their
pathogens, and treatment and clinical courses of these patients.
Results: During the study period of 12 months, total 134 patients with
HAP/VAP were enrolled. Mean age was 65 with 103 (77%) males. Fortyseven (35%) patients had risk factors of MDR pathogens. The duration
between admission and diagnosis of pneumonia was 12 days (IQR: 7-22
days). Most of patients (86%) underwent mechanical ventilation.
Pathogens were identified in 79 (59%) patients. Among them, MDR
bacteria were isolated in 55 (76%) patients. The most common MDR
pathogen was carbapenem-resistant Acinetobacter baumannii (60%).
However, extended-spectrum penicillin/b-lactamase inhibitor-based was
the most common empirical antibiotics (39%) during initial 48 hours after
diagnosis. Glycopeptides were used in 60 patients (47%). As a subsequent
therapy between 48 hours and 2 weeks after diagnosis, carbapenem-based
regimen was most common (36%). On the other hand, colistin-based
therapy was done in 29 (22%) patients. Only 45 (34%) patients showed a
clinical resolution within 28 days. They showed a high in-hospital mortality
of 51% with 28-day and 60-day of 31% and 49%, respectively.
Conclusions: This study demonstrates that carbapenem-resistant A.
baumannii is the most common MDR pathogen in Korean medical ICUs. It
shows that there is a discrepancy between the common MDR pathogen
and the choice of empirical antibiotic therapy.
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Introduction: Non ventilator associated nosocomial pneumonia (NVANP)
is considered as a rare cause of severe sepsis and septic shock. However
its real impact is unknown.
Objectives: The aims of this study were to describe the principal clinical
an epidemiological characteristics of the NVANP severe sepsis and septic
shock patients and to describe their clinical and microbiological
predictors of outcome.
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Methods: During a year and a half period (January 2013 to July 2014), all
NVANP severe sepsis and septic shock consecutively patients in a
teaching hospital with sepsis unit were prospectively evaluated, Clinical
and microbiological variables were recorded. A univariate analysis was
performed to define the factors associated with global mortality (SPSS
20.0). Statistical significance was considered when p value < 0.05.
Results: Among 950 severe sepsis and septic shock patients activated, 44
of them corresponded to an episode of NAVNP (4.6%). Septic shock was
present in 31.8%. The principal place of detection was ER in the 77.3% of
the cases. Their mean APACHE II and SOFA score were 19.84 ± 6.96 and
5.27 ± 3.36 respectively. Microbiological documentation was achieved in
38.6%. Among them the main etiologies were: MRSA (22.2%); Pseudomonas
aeruginosa (22.2%); MSSA (16.6%) and S. pneumoniae (16,6%). 15.9% of
NAVNP were bacteremic and 84.1% of the episodes received adequate
empirical antibiotic treatment (AEAT). Global mortality was 40.9%. In an
univariate analysis, presentation as septic shock (64.2 % vs 40.7%, p =
0.03), implementation of SSC early resuscitation bundles (3h) (36.3% vs
42.4%; p = 0.05) and AEAT(32.4% vs 85.7%; p = 0.02) had any impact on
prognosis. Neither microbiological documentation (47% vs 37%; p = 0.30)
nor bacteremic episodes (57.1 % vs 36.1%, p = 0.27) had any influence on
global mortality.
Conclusions: NAVNP must be considered as a cause of severe sepsis and
septic shock and is associated with a poor outcome. Their prognosis is
related with the severity of clinical presentation, the implementation of
early resuscitation bundles and adequate empirical antibiotic therapy. For
these reasons sepsis teams could play a main role in the management of
these patiens.
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Introduction: The National Survey of Nosocomial Infection Surveillance
(ENVIN) is a computerized record of the incidence of nosocomial infection
in ICU in Spain. Most international scientific societies have developed their
own recommendations to avoid VAP. In our hospital, we have drafted rules
for the maintenance of the airway in mechanically ventilated patients
following general recommendations (PZ).
Objectives: We want to describe our program and the evolution of our
rates after its implementation and compare it with Spanish data.
Methods: • Data from the ENVIN registration: 01.04.11 / 01.04.15. 682
hospital beds, 18 ICU beds.
• Conduct training and educational campaign (presencial and by
means of internet) to professionals of ICU also including anesthesiaresuscitation unit (total of 112 people) with online assessment.
• Pharmacy Service prepared chlorhexidine (2%) oral solution for oral
cleaning, we asked for orotracheal tubes and tracheostomy cannulas
subglottic suctioning, tubing and active humidification steam and
created a hand hygiene group ...Were instituted mandatory measures
for the prevention of VAP:proper training in airway management, strict
hand hygiene, control of pneumopressure ball(> 20 cmH 2 O), oral
hygiene every 6-8 hours, avoid, whenever possible, supine position at
0 °, reduce intubation and / or its duration, prevent the programated
change of tubing, humidifiers and tracheal tubes.
- Statistical Support ENVIN: Rate/100 patients admitted, 100 patients mechanical
ventilation (pMV), incidence density (ID)/1000 days of stay (ds), 1000 MV days
(dMV). N = 4198 pattients admitted, 805 pMV. 17575 ds, 6087 dMV.
Results: 01.04.11-01.04.12: 15 VAP. Rates: 1.46/admitted, 7.5/pMV. ID:
3.1/ ds,8.73/dMV Germ: A. baumanii 44.44%. Severe sepsis 33.33%. Sepsis
33.33%.
01.04.12-01.04.13: 6 VAP. Rates: 0.55/admitted, 3.03/pMV. ID: 1.22/ds,
3.26/dMV.
Germ: S. aureus 22.22%, S. maltophilia 22.22%. Sepsis 50%.
01.04.13-01.04.14: 10 VAP. Rates: 0.89/admitted, 4.65/pMV. ID: 2.04/ds,
6.11/dMV.
Germ: S. aureus 25%, E. coli 16.67%. Sepsis 50%.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

01.04.14-01.04.15: 4 VAP. Rates: 0.42/admitted, 2.07/pMV. ID: 0.95/ds,
2.71/dMV.
Germ: H.influenzae 25%, K.oxytoca 25%, P.aeuroginosa 25%, S. liquefaciens 25%.
Severe sepsis 50%. Sepsis 50%.
Spain last year: Rates: 2.48/admitted, 5.92/pMV. ID: 3.28/ds, 6.87/dMV.
Germ: P.aeuroginosa 21.1%. Sepsis 56.4%.
Conclusions: Our PZ program, has very good results, we are below
Spanish data and ENVIN target: “ rate < 9/1000 dMV” [1]. In 2013, we
presented an increase in the rate of NAV in connection with lower
adherence to recommendations. In the last year we have managed to
reduce to less than half the number of NAV. This is due to increased
monitoring of adherence to these recommendations. Sepsis is the most
frecuent response. Germs vary each year.
Grant Acknowledgment: UCI H. S. Cecilio
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Introduction: Daily oral care with chlorhexidine has been widely
recommended as part of care bundles for ventilated patients by organisations
such as the Scottish Patient Safety Programme (SPSP) [1], and the Institute for
Healthcare Improvement (IHI) despite studies showing variable efficacy.
Objectives: A recent systemic review [2] and network meta-analysis
suggested that chlorhexidine used for mouth care is associated with an
increase in mortality. We therefore developed a survey to quantify the use
of chlorhexidine in Scottish intensive care units.
Methods: On a single day, we called each of the 24 intensive care units in
Scotland and spoke to the Charge Nurse on duty. We asked them the
following questions using a standard survey form:
1. Have you ever given chlorhexidine mouth care as routine to all
intubated patients?
2. Do you currently give chlorhexidine mouth care as routine to all
intubated patients?
3. If you stopped, when and why?
4. Are you reviewing your practice in light of recent evidence suggesting
potential harm associated?
Where appropriate, the opportunity was taken to spread awareness of the
recently published evidence.
Results: Twenty four (100%) of units have used chlorhexidine mouth care
at some stage.
Four out of 24 (17%) units no longer use chlorhexidine. All of these units
stopped as a direct result of the recent meta-analysis.
Of the units still using chlorhexidine, 3 (13%) claimed to be aware of the
meta-analysis and one of these units was currently reviewing their
practise.
Conclusions: Chlorhexidine oral care has been a staple of ICU care since
the introduction of standardised bundles of care by the SPSP. Our unit felt
that the lack of clear evidence of benefit combined with the recent
evidence of excess mortality justified discontinuing its recent use.
In an era of evidence based medicine, it is interesting to see the rate at
which best evidence is adopted, and to this end we plan on repeating
our survey after 12 months to assess the impact of this important study.
References
1. [http://www.sicsag.scot.nhs.uk/HAI/VAP-Prevention-Bundle-web.pdf],
Accessed 14th April 2015.
2. Price R, MacLennan G, Glen J: Selective digestive or oropharyngeal
decontamination and topical oropharyngeal cholrhexidine for
prevention of death in general intensive care: systematic review and
network meta-analysis. BMJ 2014, 348:g2197.
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Table 1(abstract A711) Results of the NBL performed on
the admission
NO
COLONIZATION PNEUMONIA
INFECTION
NUMBER OF PATIENTS (%) 679 (45,5%) 409 (27,5%)

400(27%)

Table 2(abstract A711) Identification of microorganisms
caused pneumonia
% of isolation
S. baumani

31,5%

S. aureus

13,4%

P. aeruginosa

13,1%

E. coli

9,2%

K. pneumoniae

8,6%

C. albicans

7,2%

E. faecalis

5,3%

S.pneumoniae

4,5%

S.oralis, E. Faecium

7,2%

Table 3(abstract A711) Antibiotic - sensitivity of A.
baumani
Medicine

susceptible(%)

intermedate (%)

Collistin

99%

0%

resistant (%)
1%

Meropenem

33%

12%

55%

Imipenem

36%

22%

42%

Gentamycin

58%

0%

42%

Introduction: Intensive care units are high-risk areas for infections caused
by antibiotic-resistant bacteria. Care of ICUs patients involve close contact
with hospital staff and provide opportunities for cross-contamination from
the environment and from other patients. The resulting colonization of
patients is generally accepted as a prerequisite for causing most of
nosocomial infections including hospital - aquired pneumonia and VAP.
Information about microorganism which cause particular infections and
colonization in ICU is essential to prepare local antibiotic guidelines and
should be taken into account in implementing empirical treatment.
Objectives: The aim of the study was to create ICU’s microbiological map
of pneumonia based on specimens received from non-directed
bronchoalveolar lavage.
Methods: We analyzed the results of the non-directed bronchoalveolar
lavage (NBL) collected from patients hospitalized in the ICU during last 5
years. Every patient admitted to the ICU had NBL taken and was
categorized to one of three groups: no infection, colonization (colony
forming< 102 units/mL), pneumonia (colony forming ≥103 units/mL). We
analyzed the types of bacteria which caused colonization or pneumonia
and their antibiotic-sensitivity.
Results: See tables 1, 2 and 3.
Conclusions: The NBL is a useful method to identify infection and
colonization of lower airways. It allows to create microbiological map of
ICU’s residual pathogens and their drug sensitivity, and as a consequents
gives intensivist opportunity to implement suitable antibiotic treatment.
Grant Acknowledgment: ICU Staff
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Introduction: Most patients survive an Intensive Care Unit stay, but due to
the illness itself or sedation they might have impaired cognition of the ICU
stay. Thus it is difficult to explore these patients’ experiences of quality of
care and treatment. Their closest relatives, however, often visit the patient
and spend time bedside. A study has shown correspondence between
patients’ and relatives’ experiences [1]. Relatives’ experiences of ICU care can
therefore be important in assessing quality of care. Knowledge about
relatives’ experiences of care and treatment given to the patient can be
used to improve the quality of ICU care [2], [3].
Objectives: To describe the qualitative findings from a family satisfaction
survey, in order to identify the main themes of relatives’ ICU experiences.
Methods: 152 relatives of eligible ICU patients in a ten-bed ICU unit
completed a Family Satisfaction Survey (FS-ICU 24), which included three
open-ended questions on strengths and weaknesses of the ICU unit based
on their experiences and perspectives. Responses to these questions were
coded and analysed using a comparative method. Data from relatives of ICU
survivors and non-survivors were analysed separately and then compared.
Results: Five domains recur in comments from both relatives of survivors and
non-survivors: comprehensive care for them and for the patient, feeling
confident by meeting highly skilled nurses and physicians, the need for
structured, more frequent and uniform information, the need for better
continuity in nurses’ and physicians’ care, and quality of patient room and the
family facilities. The two populations of relatives showed differences in that
those about to lose their loved one were more tense and fragile and
considerable care was needed in conversations with them. Some distinguished
between caring and less caring nurses and physicians, and they also
experienced an information gap despite knowing they had been informed.
Conclusions: The study provided important understanding of why relatives
are satisfied or dissatisfied with particular aspects of ICU activities, care and
personnel. This knowledge can be used to improve especially the ICU in
Tromsø, Norway, but hopefully the results are transferable and useful for
other ICUs in enhancing their care.
FUNDING: University Hospital of North Norway.
Grant Acknowledgement:
References
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2. Curtis JR, et al: A measure of the quality of dying and death: Initial
validation using after-death interviews with family members. Journal of
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3. Kryworuchko J, Heyland DK: Using family satisfaction data to improve the
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Introduction: Families of patients consider timely, clear, and
compassionate communication as an indicator of quality care in the ICU
(1). Good communication with the family members of patients dying on
the ICU can reduce the burden of bereavement, whilst better
communication throughout the admission can improve the family
experience of ICU in general (2). Nursing staff are major contributors to
family communication through their frequent interactions at the bedside.
Nursing staff also provide support to family members over the telephone.
Objectives: We performed a prospective observational study to
understand the specific needs of family members during telephone calls
with ICU nurses, and the ability of nurses to meet those needs.
Methods: We developed a questionnaire that was completed by nursing
staff who had received telephone calls from the family and friends of
patients over a one week period. The questionnaire was specifically
designed to identify the needs of the caller, and additionally record the
time and length of the call, the accessibility of the nurses, and record any
adverse events that occurred during the telephone conversation.
Results: During the one-week period 66 questionnaires were returned of
which 2 were incomplete and not used for analysis. Family members made
the majority of calls with 31% coming from the patients’ partner, 31% from
their children, and 20% from other family members. Carers, police, alcohol
liaison services and friends made the remaining calls. 21/64 calls were
made out of hours yet 87% of callers reached the nurse at their first try.
Conversations lasted between 2-10 minutes at an average of 4.3 minutes.
The only adverse event reported was the loss of a single NG tube. The
clinical condition of patients was the primary focus in 38% of calls
followed by emotional support in 13% of calls. In a further 36% of calls,
both clinical condition and emotional support were the predominant focus
of the conversation. Non-clinical information dominated only 5 of
64 conversations and nurses rarely took time to gather information
regarding their patient from family members (14/64). On 6 occasions the
nursing staff were unable to answer all of the questions posed to them
due to the requesting of detailed scan results (3/6), questions of
prognostication (1/6), confidentiality issues (1/6), and a non-clinical
explanation of visiting times (1/6).
Conclusions: The predominant needs of family during telephone
conversations with ICU nurses are the desire for clinical information and
the need for emotional support. Nurses are readily accessible at all times
of the day and provide a valuable source of information and support for
family members over the telephone.
References
1. In their own words: patients and families define high-quality palliative care
in the intensive care unit: Crit Care Med 2010, 38(3):808-818.
2. A communication strategy and brochure for relatives of patients dying in
the ICU: NEJM 2007, 5:469-478.
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Introduction: Delirium is common in Intensive Care Unit (ICU) patients
and associated with poor outcome. Therefore delirium prevention is
imperative. Interventions targeting several delirium risk factors represent
a promising strategy for prevention. In preparation for a stepped wedge
randomized controlled trial to study the effect of a multicomponent
intervention program on ICU delirium, we developed an intervention
program which is aimed at delirium prevention to ultimately increase the
number of delirium free days.
Methods: A concept intervention program targeting cognitive impairment,
sleep deprivation, immobility, and visual and hearing impairment was
developed based on a review. As most of the founded studies were
conducted in non-ICU patients, we studied experts’ opinion about the
feasibility and completeness of the concept program in ICU patients during
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Table 1(abstract A714) Participants characteristics Delphi study
Characteristics

Delphi round 1

Delphi round 2

Age, years (SD)

42 ± 7.7

41 ± 7.7

Male, N (%)

18 (47.4)

13 (43.3)

Education, N (%) [A] Secondary vocational education; [B] Higher professional
education; [C] Academic level

[A] 0; [B] 23 (60.5); [C] 15 (39.5)

[A] 0; [B] 19 (63.3); [C] 11 (36.7)

Profession, N (%) [A] ICU nurse; [B] Physical therapist; [C] Physician; [D]
Delirium researcher

[A] 12 (31.6); [B] 12 (31.6); [C] 12
(31.6); [D] 2 (5.2)

[A] 9 (30); [B] 11 (36.7); [C] 9
(30); [D] 1 (3.3)

Disagreement index (SD)

0.35 ± 0.25

0.31 ± 0.20

a modified RAND/UCLA Appropriateness Method Delphi study [1]. This
incorporated a 2 round anonymous expert panel to reach consensus about
the intervention program. A disagreement index (DI) < 1 indicates
agreement. To determine the practicability and burdening of cognitive
training, an element of the interventions targeting cognitive impairment, a
prospective cohort pilot study was performed. All 11 cognitive trainings
were tested for practicability and burdening 4 times: 2 times in delirious and
2 times in non-delirious patients. Patients were screened for delirium with
the validated confusion assessment method-ICU. Practicability and
burdening were determined using 5-point Likert scale, and open questions,
vital signs, and time investment.
Results: The Delphi study comprised 38 experts (Table). There was 100%
completion of the questionnaires in round 1 and 79% in round 2. The mean
overall DI was 0.35 ± 0.25. The expert group agreed on the feasibility of the
interventions targeting sleep deprivation, immobility, and visual and hearing
impairment, but was uncertain about cognitive training which targets
cognitive impairment. Preliminary, in total 44 ICU patients (mean age 69 ±
9.6) were included in the pilot study of whom 55% were medical - and 45%
surgical patients, and 50% with delirium. Overall, patients rated the
cognitive training as practicable and not burdening. In the next round we
will study the practicability and burdening for ICU nurses of providing
cognitive training, and finally decrease the number of trainings based on
the results.
Conclusions: A feasible multi component intervention program to
prevent ICU delirium was developed based on expert consensus and a
pilot study.
Grant Acknowledgment: Junior research round 2013, Radboud Institute
for Health Sciences, Radboud university medical center
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Introduction: While palliative care has been practiced for several
decades, its principles are just beginning to be actively implemented in
many ICUs across Europe. The Israeli Society for Cardiac and Intensive
Care Nursing developed and administered an innovative ICU Palliative
Care course. The primary goal of this course was not only to educate
those nurses that participated in the course, but to change End-of-Life

Table 1(abstract A715)
Knowledge:

T1:4.1+.63

T2: 4.5+.41

p=.023

Attitudes

T1: 3.9+.70

T2: 4.3+.57

p=.01

Behaviors

T1: 3.0+ .75

T2: 3.4+ .78

p=.03

Quality of Death and Dying:

T: 6.97+ 2.2

T2: 7.04+1.9

p=.37

Palliative Care practices, leading to improved quality of care. A study was
conducted to determine whether the course influenced participants with
regards to their knowledge, attitudes, behaviors and end-of-life clinical
practices.
Objectives: To determine the effect of the ICU Palliative Care course on
self-perceived knowledge, attitudes, and behaviors; and end-of-life clinical
practices.
Methods: 34 ICU nurse participants of the course completed 4
questionnaires (a personal characteristics questionnaire; End-of-Life Care
in the ICU; Quality of Death and Dying; End-of-Life Nursing Practices) and
participated in a “Knowledge Café” on the first and last days of the
course, 6 months apart.
Results: Participants reported high levels of satisfaction with the course.
Palliative Care knowledge, attitude and behaviors were significantly
improved during the 6 months of the course (see table). The Knowledge
Cafe found that participants expressed more willingness to provide PC to
their patients, increased sensitivity to the holistic needs of patients and
families, and increased confidence in the initiation of end-of-life
discussions with their colleagues. Table 1.
Conclusions: The course achieved its goal of educating ICU nurses about
Palliative Care and has started to trigger improved ICU Palliative Care
practices. It is recommended that similar courses be developed and
implemented in other countries across Europe.
Grant Acknowledgment: Israeli Society for Cardiac and Critical Care
Nursing.
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Introduction: Patient safety promotion requires a systemic perspective of
healthcare organizations to mitigate and prevent human errors, providing
adequate structure; designing processes and creating a safety culture that
support the best practice of healthcare professionals. Nurses have a
crucial role on patient safety, as they are able to promote an efficient,
effective, timely, evidenced-based, and patient centered nursing care.
Objectives: To verify the occurrence and the sources of interruptions of
intensive care nurses during patient care.
Methods: Observational study of nurses of one pediatric intensive care
unit (PICU) and one adult intensive care unit (AICU) from a University
Hospital in Brazil. The PICU had eight beds and the AICU had fourteen
beds. Observation of nurses’ activities was carried out during the day
shift comprising 90 hours of data collection. The time spent in patient
care, presence and type of interruptions were verified. Variables related
to demographic characteristics of nurses, patient and intensive care
provided were collected. Data were analyzed through absolute and
relative frequencies, mean (+standard deviation), median, Pearson
correlation coefficient and Mann-Whitney tests (p≤0.05).
Results: In both units during the study period 15 nurses were observed,
with a median of 29.9 years of age, 93.3% were female, 73.3% had less
than five years of work in intensive care, and weekly workload of 44.3
(+14.5) hours. During the studied period a total of 457 patients were
analyzed with a median of NEMS (Nine Equivalents of Nursing Manpower
Use Score) of 30; the nurse to patient ratio was 1:4 in the PICU and 1:2 in
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the AICU. A total of 1,325 activities were observed and 824 (62.2%)
comprised patient care. The other observed activities were related to care
management (16.7%), personal activities (10.7%) and unit management
(10.4%). Of the 824 activities of patient care 280 (34.0%) were interrupted,
with one to six interruptions of the same activity, comprising a total of 476
interruptions analyzed; the number of interruptions per hour was 8.2. The
main sources of interruptions were other nurses or nursing technicians
(44.1%) and medical staff (17.6%). Total time spent with interruptions during
patient care was 267 minutes (7.6%); each nurse spent 4.6 minutes per hour
of direct patient care to resolve interruptions. The longer interruptions were
caused by lack of supplies. No significant correlation was obtained between
NEMS and interruptions (p = 0.083). The years of work in intensive care (< or
>5 years) did not influenced interruptions (p = 0.295).
Conclusions: Nurses were frequently interrupted during patient care,
mainly for nursing and medical staff. Such interruptions may compromise
attention and patient safety.
Grant Acknowledgment: National Council for Scientific and
Technological Development, CNPq:476088/2010-0 and 303006/2012-9
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Introduction: Vancomycin hydrochloride is an antimicrobial commonly
used and studied in the treatment of patient with healthcare-associated
infections. However, there are few studies related to this drug stability
during administration. In intensive care units, mainly pediatric and
neonatal, the clinical conditions and specific needs of patients may require
longer time of vancomycin hydrochloride infusion or concentrated
solutions, different of literature recommendations of a final dilution of 2.5
to 5.0 mg/ml in one hour of infusion. There is a lack of evidences for
nursing practice regarding vancomycin hydrochloride infusion in higher
concentration and longer time.
Objectives: To determine the stability of vancomycin hydrochloride
solutions at a concentration of 10mg/mL, according to two infusion periods.
Methods: Experimental study that simulated the nursing clinical practice
of intravenous administration of vancomycin hydrochloride solutions at a
concentration of 10mg/ml. The stability was determined by highperformance liquid chromatography (HPLC) and pH in two conditions of
temperature, 22°C( ± 1) and 37°C( ± 1), and two exposure times, 60 and
120 minutes. The concentration and pH were monitored after drug
reconstitution with water for injection, after dilution with sodium chloride
0.9% and after 60 and 120 minutes of infusion. The sample was collected
in triplicate to pH analyzes, and each triplicate was analyzed by HPLC in
quintuplicate to determine a final concentration. Data were analyzed by
using the mean and standard deviation (m ± SD).
Results: Of the 60 pH analyzed values of vancomycin solutions, no
substantial variations were observed (Tables 1). HPLC analyzes resulted in
120 measured concentrations; at 22°C( ± 1) an increased concentration of
4.03% and 21.11% were identified, at 60 and 120 minutes, respectively
(Table 1). Solutions exposed to 37°C( ± 1) resulted in an increased
concentration of 4.59% in 60 minutes and a decreased concentration of
10.28% in 120 minutes (Table 1). It is important to highlight that medication
preparation was accomplished in syringes and the measured initial
concentrations were different than 10 mg/mL.
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Conclusions: Vancomycin hydrochloride solutions diluted at 10 mg/ml
presented a clinically relevant alteration when infused during 120 min,
despite the analyzed temperature.
Grant Acknowledgment: National Council for Scientific and
Technological Development - CNPq 462183/2014-9
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Introduction: The nursing workload is an important factor determining
the outcomes of patients admitted to the ICU after cardiac surgery. An
elevated nursing workload increases the amount of errors and the rate of
postoperative complications.
Objectives: To evaluate the nursing workload in ICU and assess the risk
factors of increased nursing workload.
Methods: The study was conducted in tertiary hospital reference center
and included patients undergoing cardiac surgery. The nursing workload
was assessed using the TISS-28 scale. Euroscore II predicted operative risk,
type of the surgery and age of the patient were investigated as a possible
risk factors of increased nursing load. Furthermore, an analysis of TISS-28
components was carried out to determine the nursing activities which
accounted for an increased nursing workload. Appropriate statistical tests
were used in statistical analysis.
Results: 1146 nursing workload estimations were gathered. The mean
TISS-28 value for one patient was 29,99 ± 9,34 points. Percentage
distribution of the mean TISS-28 score was as follows: Basic activities (BA)
39,64%, Cardiovascular support (CS) 27,54%, Ventilation support (VS)
11,97%, Renal support (RS) 13,1%, Metabolic support (MS) 4,6% Specific
intervention (SI) 3,01%, Neurologic support (NS) 0,02%. The mean nursing
workload was 56,31 ± 21,17 points. The nurses were divided into two
groups: normal workload (TISS-28 value < 45) consisting 32,6% (n=198)
and not (TISS-28 value ≥45) consisting 67,4% (n=409). Significant
differences were found in points scored for BA, CS, SI, RS and MS
between these two groups. Furthermore, preoperative factors of
increased nursing workload were analyzed. To do so, the group was
randomized using an Euroscore II cut-off point of 10. Coronary artery
bypass surgery (38 (17,9%) vs 4 (6,7%) p=0,041), other causes of ICU
admission (26 (15,4%) vs 16 (26,7%) p=0,006) and Euroscore II>5 (97
(45,8%) vs 17 (28,3%) p=0,016) were associated with increased nursing
workload, which unfolded as risk factors in regression analysis: OR=2,13
CI95% 1,14-3,98 p=0,017, OR=0,38 CI95% 0,19-0,78 p=0,008 and OR=3,06
CI95% 1,05-8,94 p=0,041, respectively.
Conclusions: The nursing workload exceeds recommended standards in
ICU patients after cardiac surgery. Euroscore II predicted operative risk
and type of surgery elevate the risk of increased nursing workload. We
propose these factors to be accounted for in rational resource allocation.
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Table 1(abstract A717) Concentration, variation ratio and pH
Experimental situations

Concentration (mg/mL)

Concentration variation

pH(unit)

Initial

Final

(%)

Initial

Final

22ºC( ± 1)60 minuts

9.17 ± 0.56

9.54 ± 1.32

4.03

3.59 ± 0.03

3.64 ± 0.02

22ºC( ± 1)120 minuts

8.43 ± 0.57

10.21 ± 1.41

21.11

3.63 ± 0.05

3.65 ± 0.01

37ºC( ± 1)60 minuts

9.57 ± 0.74

10.01 ± 0.45

4.59

3.62 ± 0.02

3.65 ± 0.01

37ºC( ± 1)120 minuts

10.71 ± 1.60

9.61 ± 1.33

10.28

3.61 ± 0.02

3.63 ± 0.02
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Introduction: Patient diaries are used in the ICU setting to alleviate
psychological distress in patients and their relatives. [1] Much work has been
done to evaluate the effects of diaries, but little work has been done to
examine protagonist involvement and the content of the narrative within
the diaries.
Objective: To formally analyse the structure of patient diaries and to
develop a coding system to provide an objective method to evaluate
patient experiences in ICU.
Methods: 31 patient diaries for admissions longer than 72 hours were
included in the study. Patients with more than 1 ICU stay during their
hospital admission were included independently. Diaries were handwritten
by nurses and electronically transcribed, the analysis framework follows a
previous ICU study documented in the literature. [2] Each diary was divided
and coded into three phases, crisis phase (days 1-5), turning point phase
(days 6-10) and normalisation phase (>10 days) and individual
characteristics, overall structure and diary entries were coded and analysed
independently.
Results: Duration of admission ranged from 5 to 93 days. 26 of the 31
diaries that were analysed were started in the crisis phase. Analysis revealed
that technical terms were used in 84% of diaries, with 45% of these entries
observed in the normalisation phase. The majority of diaries (77%) had a
summary of events within the crisis phase and only 1 diary (3%) failed to
summarise events prior to admission. Notably 45% of diaries ended abruptly
without any explanation to the patient, and surprisingly doctors were only
rarely mentioned. Groups were also categorised based on the active role of
the narrator. There was a significant difference between nurses, patients and
families in all phases with 90% of nurses as active protagonists in the crisis
phase, 33% active in the normalisation phase with only 2 patients being
active protagonists in the normalisation phase.
Conclusions: Nurses were found to have an active role throughout each
phase in the patients´ stay in intensive care. Unexpectedly patients did
not play a more active role during the normalisation phase and doctors
were mentioned in few of the diary entries. Since diaries are meant for
patients, it is important to consider that overuse of technical terms and
the failure to include a summary of previous events and future plans
after discharge from ICU may reduce their usefulness for patients.
References
1. C Jones: Introducing photo diaries for ICU patients. JICS 2009,
10(3):183-185.
2. I Egerod, D Christensen: Analysis of patient diaries in Danish ICUs: A
narrative approach. Intensive and Critical Care Nursing 2009, 25:268-277.
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Introduction: Many intravenous (IV) drugs are required for complex and
polypathologic critically ill ICU patients management. ICU nurses are daily
confronted with drugs preparation and administration (solvent type and
volume, infusion rate). They also have to deal with drugs physiochemical
incompatibilities (PCI), especially as various IV medications are delivered
via a single catheter lumen. PCI may induce a loss of drug efficiency,
catheter thrombosis and embolism. Data about drugs PCI in ICU are
scarce (1).
Objectives: To assess nurses’ knowledge about IV drugs administration
and to evaluate drug incompatibilities before and after a multifaceted
intervention.
Methods: Prospective monocentric interventional study conducted in a
18 bed ICU, divided in 2 phases.
Phase 1- survey of nursing practices by using:
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a) semi-directive interviews targeting the whole nursing staff according to
general daily practice,.
b) direct observation of all patients lines and manifolds by two
independent observers twice a week for 3 weeks, in order to unveil drug
incompatibilities.
Multifaceted intervention resulted in: computerized prescription order
entry (CPOE) update by nurses, pharmacists, and physicians; online course
for nurses and physicians; posters; feedback and information to the entire
ICU staff.
Phase 2: Post intervention evaluation using the same tools as phase 1
(semi directive interviews and direct observations).
Results: 48 nurses (98% of nurse’s team) reported their practices in phase
1 and 2. 56 patients (121 observations, 1072 medications) vs 39 patients
(120 observations, 1174 medications) were observed during phase 1 and
phase 2 respectively. 89% of the staff (nurses and physicians) attended the
online course. Medications involved in PCI showed different pattern before
(antibiotics, nicardipine, unfractioned heparin) and after (sedatives
/curares, parenteral nutrition, unfractioned heparin) intervention. In phase
1, patients had 2,7 IV lumen on average, and 3,2 in phase 2. PCI still
occurred despite preventive measures (at least one drug PCI in 20% of the
observation in phase 1 vs 22% in phase 2). Typology of patients, high
nurses turnover, restricted number for IV access may have been limiting
factors. Nevertheless, standardization of drugs preparation and educational
tool improved nurses’ knowledge and developed a real team awareness
about drugs PCI.
Conclusion: Drug incompatibilities are common in ICU and mainly occur
with drugs used daily. ICU patient’s typology and the high number of IV
medications are limiting for strict application of pharmaceutical
recommendations. Managing incompatibilities of IV drugs for these
patients is challenging. Further study aiming to test the impact of 4
lumen catheters, (in association with a multifaceted program), in reducing
drug PCI is on going.
Reference
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Introduction: Despite evidences of hand hygiene (HH) on reduction of
health care associated infection levels, HH compliance among healthcare
professionals is described as unacceptably low worldwide. Beyond lack of
knowledge, difficulties related to staff motivation to HH compliance can
be influenced by behavioral determinants.
Objectives: To identify predictors of intention to perform the behavior
‘HH during patient care in the pediatric intensive care unit (PICU)’.
Methods: Descriptive study performed in a nine bed PICU at a university
hospital in São Paulo, Brazil. Based on Theory of Planned Behavior (TPB)
foundations and HH characteristics, an instrument was designed and
validated (Delphi technique/ Cronbach’s alpha coefficient). The theory
suggests that intention is the best single predictor of behavior and
represents the readiness for its performance. Basically, individuals are
prone to perform a behavior because they intend to do so. Intention is
based on a particular combination of attitudinal, normative and control
considerations. The instrument comprised demographic variables and TPB
constructs: intention (five items), attitude (six items), perceived social
pressure (PSP) (six items) and perceived behavior control (six items).
Attitude was measured by six semantic differential scales constructed with
bipolar adjectives. The others constructs were measured by Likert scales,
all scores ranging from one to seven, and professionals were asked to
indicate their opinion or judgment on the questions or assertions
presented. Each construct was considered as an independent variable and
scores were obtained by the arithmetic mean of the constructs’ scores.
Regression analysis was used to estimate the relationships among TPB
determinant constructs and the intention to perform the behavior.
Results: The global analysis of PICU staff behavioral determinants of HH
compliance revealed that in 21 of the 23 items related to the TPB
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constructs, it was identified a mean value greater than or equal to 5.0,
showing predisposition of the group to perform ´HH during patient care
in the PICU´. Multivariate regression analysis revealed that PSP (p = 0.026)
characterizes a determinant factor of intention to perform the behavior,
unlike the other variables (attitude p = 0.452; perceived behavior control
p = 0.540).
Conclusions: Perceived social pressure was the determinant factor of the
intention to perform HH during patient care in PICU. Conceptually, it refers
to people beliefs that important individuals or groups would approve or
disapprove their performing of a behavior and that these referents
themselves perform or not this behavior. Social influences had a direct
impact on HH compliance behavior of the studied PICU staff and should
be addressed when designing HH promotion interventions.
Grant Acknowledgment: National Council for Scientific and
Technological Development - CNPq n.4760881/2010-0 and 303006/2012-9
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Introduction: Burnout Syndrome is defined as a condition of mental
suffering work-related and associated with physiological changes resulting
from stress. The burnout syndrome is experienced mainly by health
professionals involved in care activities, where the greatest demand for
this type of service is to deal with the emotional needs of the other, under
stress.
Objectives: Check the prevalence of burnout syndrome among health
professionals working in intensive care units and step down unit.
Methods: We applied a specific questionnaire to the physiotherapy team
in the intensive care unit and step down, with questions describing the
socio-demographic and occupational variables of the participants, plus
specific information to describe the burnout using the Maslach Burnout
Inventory (MBI). This instrument consists of 22 items, ranging from “0” as
“never” to “6” as “every day”, distributed in three blocks - emotional
exhaustion, depersonalization, and job satisfaction. It was used as
reference values, the points established in studies conducted by GEPEB Group of Studies and Research on Stress and Burnout. Considering as
having burnout syndrome a person with high scores on Emotional
Exhaustion and Depersonalization, associated with low points in Personal
Achievement.
Results: Sixty physiotherapists answered the questionnaire, the results
revealed a prevalence of 11%, with the main risk factors related to workload
represented as higher daily work of 12 hours or more and presence of
chronic pain mainly in spine, legs and head. However when evaluated the
three items separately, 58% of the physiotherapy team presents or high
level of emotional exhaustion, or high level depersonalization or low level in
job satisfaction.
Conclusions: It was possible to observe low prevalence of the syndrome
of burnout among professional physiotherapy, however a high risk for
the development of it.
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: Admission in the I.C.U. is a major but very challenging time
to create hospitality. During those first few minutes, caregivers are
absorbed by admission procedures and emergency treatments whereas
patients experience a high level of anxiety and fear of death is often
involved. I.C.U. patients have a high risk of developping PTSD and
admission in I.C.U. can be a schock, but however, the notion of hospitality
during the admission in intensive care is poorly studied.
Objectives: To evaluate specificities of the welcoming moment in
intensive care and assess how caregivers try and overcome difficulties.
Methods: We conducted 16 semi-open interviews among ICU nurses
from 3 different french MICUs. Each interview was conducted for 30-90
minutes using a semi-structured discussion guide to explore 5 main fields:
i) profile and experience of the nurses interviewed,.
ii) anticipation of the patient admission,.
iii) intensive care welcome and its specificities,.
iv) place of the patient in the welcoming moment,.
v) welcoming the family.
Analysis of the interviews involved the identification of obstacles to a
satisfactory welcome in the I.C.U.
Results: We interviewed 16 nurses (14 women, 2 men) with diverse ICU
experience.
Analysis of interviews led to the identification of 5 primary obstacles:
i) an ubiquitous feeling of emergency,.
ii) the threat of unexpected incidents,.
iii) a very technical work,.
iv) a heavy workload and.
v) a high level of stress were expressed in all interviews.
Half of the caregivers interviewed added:
vi) their lack of experience and.
vii) the crowd of caregivers present during some admissions.
We identified simultaneously strategies implemented by nurses to overcome
those obstacles: trying and anticipate as much as possible, improve
organisation, communicate with fellow caregivers, and mutual assistance.
Conclusions: Caregivers are ambiguous: they like the « good » stress an
emergency admission gives them, but they are conscious of the violence
of an admission in the I.C.U. and they express their regrets about not being
able to greet their patients in a more human way. The first moment of the
welcome is a quick, standardized and technical instant during which
caregivers have a lot of matters to concentrate on. Nevertheless, a second
moment is often created later, which can become a long period if the
patient is waking up from a coma and has cognitive issues.
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Introduction: At the 22 bed ICU at VU University medical center (VUmc)
there was no uniform approach to the guidance offered by nurses to
children visiting the adult ICU. Visitation was frequently discouraged. No
educational material was available to prepare a child for a visit. The
guidance of children does not form part of ICU training. Research has
shown it is good to allow children on the adult ICU provided that they are
well prepared and guided (Vint, 2005) [1]. These research findings together
with observations during day-to-day practice were reason for further study
and applying interventions for improvement. The target group is children
between the ages of 4 to 12.
Methods: A literature study was performed, followed by a survey with
open and closed questions for nurses working in the adult ICU.
Interventions were developed and implemented by a multidisciplinary
focus group consisting of an IC nurse, a bachelor student and pedagogical
colleagues.
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Results: 85 nurses received the survey. The response rate was 80%. The
survey results confirmed the observation made during day-to-day
practice. 10% of the respondents indicated that a uniform approach was
used by nurses to provide guidance.
The survey showed that the guidance provided was based mainly on
intuition.
The focus group initiated the following interventions:
1. Protocol for the guidance of children by nurses to promote a
uniform approach.
2. An informative picture book explaining what to expect while
visiting the ICU, written in a language understood by children. This
book can be read to by family or a nurse or by the child itself from
ages 7 and up.
3. A backpack is available for children who are in need of more
information after a visit. The backpack contains materials used in the
ward. This will help the children to make it palpable.
Discussion: After a short research period three interventions were
implemented to improve children’s guidance offered by the ICU nurses
before and during a visit. In the past visits to the ICU by children were
frequently discouraged, now visits are encouraged and the educational
materials are leading to a more uniform approach to providing guidance.
In addition to the above interventions parents are provided with an
informative leaflet to help prepare a child for a visit. The picture book is
part of the ICU website. In September 2015 the results of the
interventions will be measured among the IC nurses. On January 30 th
2015 a national workgroup was formed: Family and patient Centered
Intensive Care [2] (FCIC), with the aim of achieving national alignment on
this topic.
References
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Introduction: Sleep is a fundamental need for recovery while a lack of
good sleep is associated with adverse effects. ICU patients have an
increased risk for disturbed sleep. Various sleeping questionnaires have
been developed to assess the different aspects of sleep. The Richards
Campbell Sleep Questionnaire (RCSQ) is one of the most commonly used
sleep assessment tools for the ICU consisting of 5 questions on different
aspects of sleep and reasons for poor sleep. However, it seems irrelevant
to burden patients that state to have a good night sleep with the
complete RCSQ. For clinical and developmental use it is useful to quantify
sleep in a simple and effective manner. Therefore, the aim of our study
was to investigate a simple sleeping numeric rating score; NRS sleep.
Objectives: To determine a cut-off value for sufficient sleep using a
simple numeric rating score for sleep (NRS) to assess the patient
perceived quality of sufficient sleep. Secondly, to get insight in de the
perceived quality of sleep and the source of sleeping problems in ICUs in
the Netherlands.
Methods: A prospective multicentre cohort study was performed in 19
Dutch ICUs. All centres were visited twice. ICU patients who were able to
communicate and were admitted for at least one full night were
included. Patients were asked to rank their perceived sleep of the last
night on a scale of 0-10, if this sleep quality was sufficient, and
subsequently the RCSQ was performed. Logistic regression analysis and
the AUROC was used in order to determine the a cut-off for good sleep.
Results: A total of 468 ICU patients were visited of which 183 patients
fully completed the sleeping scores questionnaire. In 194 sleep
measurements patients rated their sleep in terms of adequacy, 103 (53%)
as sufficient, and 91 (47%) as insufficient. An optimal cut-off value for
good sleep was determined at a NRS >5 (table). At the cut-off value the
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Table 1(abstract A725) Performance at different cut-off
levels
NRS

Sensitivity

Specificity

PPV

NPV

>1

1.0

0.24

0.65

0

>2

0.99

0.26

0.65

0.94

>3

0.96

0.39

0.68

0.91

>4

0.93

0.54

0.72

0.85

>5

0.83

0.79

0.84

0.76

>6

0.67

0.92

0.95

0.68

>7

0.46

0.94

0.95

0.56

>8

0.12

0.96

0.9

0.44

>9

0.03

0.98

1

0.42

AUROC was 0.81 (95%CI: 0.74-0.87) with a sensitivity of 83% and a
specificity of 79%. Pain and noise were the most common reasons given
for lack of sleep.
Conclusions: The cut-off value for adequate sleep is a NRS >5. For
clinical practice this may indicate in case of this NRS >5 that the RCSQ is
redundant. Only half of the ICU patients experienced a sufficient night
sleep. Pain was the most common reason for sleeping problems, followed
by noise.

DIAGNOSTIC APPROACHES IN THE ICU
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Introduction: Traumatic disease is a leading cause of death in younger
patients. Substance abuse is a factor of risk for serious injuries and also
influences the recurrence thereof. Detecting consumption is paramount
to optimize the management of these patients in the care unit intensive
as well as high once for prevention strategies secondary. Within these
substances, the incidence of cocaine use in the South American cone is a
growing health problem.
Objectives: Determine the prevalence of cocaine use in severe trauma
patients. Study the epidemiologic profile of this patients and compare
clinical outcomes between cocaine users and non users.
Methods: Prospective observational study conducted from January 2011
to December 2012.
SETTING: Polyvalent Intensive Care Unit (ICU) of a tertiary hospital.
Patients: Severe trauma patients admitted to ICU during the study period.
Intervention: Determination of cocaine metabolites in urine.
Main measurements: Prevalence of cocaine use in severe trauma patients,
demographic data, mechanical ventilation, complications, length of ICU
stay and mortality.
Results: 302 patients were included, 82,5% males, age (median ±
interquartile range) 34 ± 27 years, Simplified Acute Physiology Score
(SAPS II) 35 ± 26, mortality 17,2%. Cocaine use was detected in 82 cases
(27,2%). Positive cocaine screening pacients were younger (30 ± 13 vs 37
± 31; p < 0,001) y mostly males (29,7% vs 15,1%; p = 0.03). No significant
differences were found about mortality, need or duration of mechanical
ventilation and length of ICU stay. A significant association between
positive cocaine screening and agitated awakening (46,3% vs 30,9%, p =
0,035), extubation failure (15,6% vs 6,0%, p = 0,019) and late onset
pneumonia (48,9% vs 29,5 %, p = 0,020) was found.
Conclusions: A high prevalence of cocaine use in trauma patients who
were admitted to ICU was found in comparison with international reports.
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Epidemiological profile includes young males cocaine users with a higher
incidence of agitated awakening, extubation failure and late onset
pneumonia.
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Introduction: Delirium is defined by the Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV) as a disturbance in consciousness and
alteration in cognition over a short time period. It tends to fluctuate
throughout the day and is evident from the clinical history, examination or
investigations that delirium is as a result of a medical condition, drug
withdrawal or intoxication. All of the above factors need to be present for
a diagnosis of delirium to be made.¹.
In the UK around 65% of unwell ventilated patients in intensive care
experience delirium.² This can be challenging to diagnose in the severely
unwell patient. Delirium is associated with increased morbidity and
mortality, increased length of hospital stay and long term disability and
dementia.² The American College of Critical Care Medicine and Intensive
Care society recommend daily screening for delirium to allow timely
identification and appropriate treatment. Two recommended scoring
systems for identification of delirium are the Intensive Care Delirium
Scoring Checklist (ICDSC) and the Confusion Assessment Method for
Intensive Care (CAM-ICU)².
Objectives: To assess whether intensive care units within Scotland are
screening for delirium on a daily basis and to test awareness of the
current methods used for screening.
Methods: This was a national survey of all 23 adult intensive care units in
Scotland, via telephone over the course of one day. Nursing or medical
staff in each unit, familiar with local policy were questioned to ensure
validity of survey responses. Each unit was asked whether they screen for
delirium on a daily basis and if they were aware of any screening tools
used for delirium. Those units who screened for delirium daily were asked

Figure 1(abstract A727) Scottish units screening for delirium.
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Table 1(abstract A727) Who screens for delirium?
Medical staff

Nursing Staff

Number

4

8

Both
4

Percentage

25%

50%

25%

which screening methods they used (CAM-ICU or ICDSC) and whether
nursing/medical staff or a combination carried this out primarily.
Results: When asked 16 out of the 23 (69.57%) units in Scotland stated
they screened for delirium on a daily basis.
Screening was done primarily by the nursing staff in 50% (8) of these units,
with the other 25% by doctors and 25% both medical and nursing staff.
Of the 91.3% of units aware of recommended screening tools for
delirium, all stated that they used the CAM-ICU screen.
Conclusion: Daily screening for delirium using either CAM-ICU or ICDSC is
the gold standard for early identification of a patient with delirium.
Increased awareness of delirium through screening allows a prompt
assessment of causes and a more sensitive holistic and pharmacological
patient management plan to limit morbidity and mortality. In general,
intensive care units in Scotland are screening for delirium daily and have a
good awareness of the methods used to screen for delirium.
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Introduction: In the past decades, autopsy rates have decreased over the
time partly because of the availability of advanced and new technologies.
However, autopsies remain a valuable examination as a tool for quality
control as they help detecting clinical misdiagnosis. Patients in the intensive
care unit may be especially susceptible to suffer harm from diagnostic errors.
In the current literature discrepancies between clinical and pathological
diagnoses are well documented, however we have not found studies that
analyze the factors associated with the occurrence of such errors.
Objectives: Identify factors associated with major misdiagnosis.
Analyze the differences between clinical and pathological diagnosis.
Examine the most common clinical diagnostic errors.
Determine if they remain present throughout time.
Methods: This is an observational retrospective study over a period of
14 years. The comparisons between clinical and pathological diagnoses
were classified as major and minor discrepancies or as a complete
agreement according to the classification proposed by Goldman. The
relation between Goldman/year of study was performed using Chi-square
test of Pearson(c2). To analyze factors associated with misdiagnosis a
multivariate analysis was made using a multiple linear regression with
diagnostic category as the dependent variable.
Results: Of the total of 2076 patients who died in the 14-year period,
289(14%) had a post-mortem examination. The mean age was 62.3 years
(SD 15.3), with a median APACHE II 22(IQR 11-33) and 67% were male.
According to the Goldman classification, in most autopsies there was
concordance between both diagnosis (64%), followed by major errors (30%).
The most frequent major errors were infections (48%) followed by
cardiovascular diseases(30%). A decrease on the number of major errors was
not observed over time in the study period (c2 61.3; p = 0.177).
No relationship was found between length of stay and the major errors
(p = 0.257). To assess factors associated with major errors we included
as independent variables: age, APACHE II, length of ICU stay,
immunosuppression, sepsis on admission and the diagnostic category
(medical/surgical). Only the diagnostic category was associated with the
occurrence of major errors (OR=3.04; 95% CI = 1.26 to 7.31; p = 0.013), being
more frequent in medical patients.
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Conclusions: Medical patients have a higher risk of suffering major errors.
In most autopsies there was concordance between the clinical and
pathological diagnosis but in a third of cases major errors were detected.
Infectious diseases were the most frequently unperceived. The major
misdiagnosis remained present during the study period. Therefore, the
persisting discordance between clinical and autopsy diagnoses is a good
reason to continue performing autopsies.
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Introduction: According to statistics, in average 1.7 medical errors occurs
daily in the treatment of patients in intensive care [2]. 78% of medical
errors are drug dosing errors [3]. Such errors can occur at any stage of
the treatment, whether use of the drug, its preparation or administration.
Mistakes in medicinal treatment had been done in 187 cases out of 5744
(3.3%) [1]. The greatest number of errors are related to speed of
administration (40.1%), a pass-dose, incorrect dosage and delayed use of
the drug were, respectively, 14.4%,11.7% and 13.9% [1]. The automatic
robotic system is intended to reduce the number of medical errors by
automatic dose calculation due to weight, age and etc. It consists of
three functional modules: a block of drug administration, patient monitor,
the analytical unit (decision support system - processing of received
information, the definition of the state, providing recommendations).
Data from all devices are automatically directed to the program and
program sends commands to pumps. The system is based on national
clinical guidelines of patient care in intensive care unit.
Objectives: The aim of the study was to evaluate the effectiveness of
diagnosis and correct treatment sequence of the automatic system.
Methods: The system performance testing was carried out on patients in
intensive care unit. All diagnostic probes (pulse, ECG, blood pressure) of
the system was connected to 53 patients on admission. System asks
questions step by step and analyze physiological data, make a diagnosis
and suggest treatment, after confirmation by the doctor it starts
infusions. System corrects velocity of drug administration according to
the values of heart rate, saturation, blood pressure.
Results: In 38 cases system established diagnosis and it was admitted by
the doctor, in 2 cases it was not confirmed by the doctor. In 13 cases, the
diagnosis of the patient was beyond worked (thromboembolia of
pulmonary artery, asthmatic status, cardiopulmonary edema, acute coronary
syndrome, hypoglycemic coma, septic and hemorrhagic shock, arrhythmias).
The treatment offered by the system was accepted in all diagnosed cases.
There were none side effects or unwanted sequels.
Conclusions: Robotic system helps to diagnosis in 95% of cases and
suggest about first therapeutic actions. In time sensitive cases it can
prevent misdiagnosis and improper treatment. Further accumulation of
material is need to prove reduction in number of medical errors.
Grant Acknowledgment: Research supported by contract No02.
G25.31.0030
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Introduction: Long-term cognitive dysfunction is common among
survivors of critical illness. The etiology of this cognitive dysfunction is
unknown, but it may relate to cerebral hypoxemia and hypoperfusion.
Near infrared spectroscopy (NIRS) has been used to measure brain tissue
oxygenation(BtO2) in patients during cardiac surgery and after cardiac
arrest. Preliminary studies have suggested that BtO2 levels may correlate
with neurological recovery.
The KINARM robot provides quantitative metrics of sensory, motor, and
cognitive function involving the upper limbs. It can quantify sensory
processing of the limb, basic motor skills as well as a range of cognitive
processes including executive function, working memory, and attention.
There is a large normative database for the majority of tasks to which
patient performance can be compared. It can detect subtle neurological
deficits post ischemic stroke, which are not apparent on routine clinical
testing. It is unknown if deficits can be identified in survivors of critical
illness.
Objective: The overall OBJECTIVE of our research program is to explore
the relationship been BtO2 levels and quantitative metrics of neurological
dysfunction as measured by the KINARM. The AIM of this pilot study was
to assess the feasibility of our study protocol.
Methods: A prospective single centre observational study performed at a
tertiary level medical surgical intensive care unit (ICU). Adult patients
were enrolled if they were unplanned admissions to the ICU, and
required either ventilation for >24 hours, and/or vasoactive agents. They
were excluded if they had a prior history of dementia or their life
expectancy was< 3 months. BtO2 was measured with the FORESIGHT
NIRS monitor for the first 24 hours of ICU admission. Patients were
assessed 3 months after ICU admission with the KINARM.
Results: From February 2014-April 2015 26 patients have been enrolled.
Five of these patients have been assessed with the KINARM robot. Of the
remaining 21 patients, 17 died, and 4 refused follow up assessment.. All
patients assessed performed within normal limits on simple sensorimotor
tasks, such asproprioception and visually guided reaching. However, 4/5
patients scored outside the normal range when the task became more
complicated by inverting the patient response by 180 degrees. On a task
of interlimb coordination (“ball on bar”) task, as well as a robotic version
of the Trails A and Trails B test, only one patient scored below the
normal range. Interestingly, this patient had the lowest mean BtO2.
Conclusions: It is feasible to use the KINARM robot to identify
neurological deficits after critical illness. This pilot study has established
the infrastructure for our larger, observational study examining the
relationship between physiological variables during critical illness
(including BtO2) and quantitative metrics of neurological recovery.
Grant Acknowledgment: SEAMO NCSP
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Introduction: Intensive care unit (ICU) patients are at increased risk of
developing exposure keratopathy (EK) due to intubation, sedation,
paralysis and metabolic disturbance. The factors lead to reduced venous
return from the eyes, impairment of the blink reflex, loss of the tone of
the orbicularis oculi muscles and dysfunction of the corneal healing. EK
can lead to short- and long-term visual impairment.
Objectives: To ascertain the risk factors for the development of EK in the
whole ICU population.
Methods: A prospective cohort study of all patients admitted
consecutively over a four months period, from 24/11/2014 to 31/03/2015.
A total of 257 patients were included and 17 were excluded (2 patients
refused consent, 4 patients were too agitated, 3 patients had pre-existing
ocular surface disease and 8 patients were below the age of 16). Every
patient was assessed everyday using a standardised pro forma with a
portable slit lamp. A total of 2712 eye assessments were carried out.
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Table 1(abstract A731) Adjusted OR of developing EK for
various factors
Risk Factors

OR (95% CI)

p-value

Male Gender

1.1 (0.5 - 2.7)

0.733

Agea

1.0 (1.0 - 1.1)

0.191

APACHE II scoreb

1.1 (1.0 - 1.1)

0.104

Mechanical ventilation
Sedation
Lagophthalmos
a
b

6.8 (3.2 - 8.0)
1.2 (0.3 - 7.7)
32.5 (15.3 - 45.1)

0.028
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played resembled a real-life situation; 82,1% and 88,9%, respectively,
acquired skills for the care of these patients; 97,2% and 95,4% described
the experience as constructive, and 85,5% and 95,4% would recommend
these courses to other professionals.
Conclusion: Training courses for the care of patients with MERS-CoV and
EV infections, based on clinical simulation, resembled real-life situations,
achieved a high degree of acceptance, and were considered useful by
health professionals, improving the sense of personal safety and quality
of care towards these group of potential patients.

0.068
< 0.001

One year increase in age
One point increase in APACHE II score

Results: The incidence of EK in mechanically ventilated patients was
54.3% compared to 5.1% in patients receiving non-invasive ventilation or
no ventilatory support (p < 0.001). Relative risk was 10.6 (95% confidence
Interval (CI) 5.5 to 20.7). A logistic regression model was constructed to
calculate adjusted odds ratios (OR) for various factors (Table 1).
Mechanical ventilation and lagophthalmos were identified as the main
risk factor for developing EK with lagophthalmos having the largest
effect. Among mechanically ventilated patients who received less than 3
times daily eye care, the incidence of EK was 64.5% compared to 11.5%
in the patients receiving eye care 3 times a day or more (p < 0.001).
Relative risk was 5.6 (95% CI 3.8 to 7.7).
Conclusions: EK is a common but preventable condition in ICU patients
with the major risks being mechanical ventilation and lagophthalmos.
However, prevention and treatment strategies can be developed to identify
the patients at risk, prevent the development of EK and, if EK develops, to
treat EK.

A732
Training on the care of patients with respiratory syndrome of middle
east-coronavirus and ebola virus based on clinical simulation
J Palamidessi Domínguez*, M Valdivia de la Fuente, JJ Rubio Muñoz,
S Alcántara Carmona, D Palacios Castañeda, N Martínez Sanz,
B Lobo Valbuena, R Fernández Rivas, A Pérez Lucendo, L Pérez Pérez
Hospital Puerta de Hierro, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A732
Introduction: Emerging pathogens like Coronavirus (MERS-CoV) and
Ebola virus (EV) represent a new challenge for medical personnel and
hospital care because of the very specific management that they require.
Objective: The objective of this study is to evaluate the degree of
satisfaction and usefulness of two training courses, based on clinical
simulation, focused on the care of patients with MERS-CoV and EV.
Methods: Prospective study. We evaluated the clinical training courses
(October 2014 - January 2015) based on high-fidelity simulation of care in
patients with suspected MERS-CoV or EV, carried out in a Clinical Simulation
Unit of a tertiary hospital. Both courses were organized in five stations:
1. Course presentation with audiovisual media;
2. Supervised dress-up with the specific personal protective equipment (PPE);
3. High-fidelity simulation in a hospitalization room that was adapted in
each of the courses for the specific care of MERS-CoV or EV patients;
4. Supervised withdrawal of PPE and.
5. Simulation debriefing.
Degree of resemblance with a real-life situation and degree of academic
performance together with student satisfaction were analyzed.
Results: A total of 288 students, belonging to different health categories
and departments, attended 12 courses (6 for MERS-CoV and 6 for EV)
during the four month period studied. One hundred and seventy-nine
students (10 Intensive Care, 11 Internal Medicine and 11 Pneumology
specialists, 77 ICU and Pneumology nurses, 33 ICU and Pneumology
nurses assistants and 37 radiology assistants) attended the MERS-CoV
course, and 223 (53 physicians, 123 nurses and 47 nurses assistants of
the Emergency Department) attended the EV course.
Ninety-four point four percent of the students questioned in the MERSCoV group and 81,7% in the Ebola group considered that the scenarios
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The burden of acute kidney injury - a cross-sectional research in an
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Introduction: The prognosis of intensive care patients with acute kidney
injury (AKI), which is associated with increased mortality rates (up to 30 %),
is still poor. In the long run, patients with acute kidney injury on ICU have
a high risk of maintaining advanced chronic kidney disease (CKD) or even
end-stage renal disease (ESRD).
Objectives: The aim of this study was to investigate the prevalence of AKI in
adult critically ill patients in the University Hospital, Regensburg, Germany.
Furthermore, we searched for the most common ICU conditions associated
with AKI, evaluated the length of stay in the intensive care unit (ICU) and in
the hospital and calculated the additional in-hospital costs associated with AKI
in Diagnosis Related Groups (DRG) based reimbursement system in Germany.
Methods: In this retrospective study all finished admissions in 5 adults ICUs
during 2011-2013 were evaluated. AKI and the 3 ICU-diagnosis commonly
associated with AKI were identified using ICD-10 classification. Using
regression analyses, the length of stay in hospital and ICU for patients with
and without AKI was examined. AKI-associated in-hospital costs were
calculated for 2013 according to DRG-related calculation for single diagnosis/
procedure and adjusted to nationwide base case value for reimbursement.
Results: In total 891 ICU-patients AKI was classified according to ICD-10
code. Acute respiratory distress syndrome (ARDS), myocardial infarction (MI)
and sepsis were the three most common ICU-conditions associated with AKI.
1103 patients were admitted with one of these three diagnoses during
2011-2013 and 249 (22.6%) of these developed an AKI. Patients with AKI
had a significantly longer ICU and hospital stay compared to patients
without AKI (18.6 vs 5.1 days and 23.8 vs. 10.4 days, p < 0.001). In-hospital
costs for septic patients with AKI were higher than for septic patients
without AKI (25 216 € vs. 13 486 €). Patients with ARDS or MI without AKI
had an in-hospital costs of 12 387 € compared to 41 949 € for patients with
ARDS or MI and AKI. Presence of AKI in critically ill patients with ARDS, MI or
sepsis was associated with additional costs of 2 019 120 € in the University
Hospital, Regensburg in 2013.
Conclusions: Occurrence of AKI in critically ill patients is associated with
significant longer ICU- and hospital stay. Moreover, it causes considerable
higher in-hospital costs in DRG-based reimbursement. Early recognition of
patients at risk, coordinated research for novel interventions and
establishment of national AKI-network for implantation of evidence-based
therapies may decrease the incidence of AKI, improve outcome and save
costs for national health care system.

A734
Radiation dose absorbed by patients and professionals in an intensive
care unit
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L Peñas Maldonado1
1
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Introduction: Chest radiographs are the most frequent diagnostic tests
that are performed with X-ray in an intensive care unit (ICU). The
riskthatthestaffperceives from these examinations produces the evictionof
the room during the examination to avoid potential exposure, with a
consequent impairment of the quality of care offered to patients. We do
not knowhow widespread this practiceactually is.
Objectives: Determine the dose absorbed by staff and patients in an ICU
room due to daily X-ray studies, and to record the direct exposure of
patients undergoing X-ray examinations.
Methods: The work has been conducted in our ICU, which has 18 beds.
The X-ray device used for the examinations is a ´RADIOLOGIA´ Transportix
32 C 6-28159, a mobile X-ray equipment with the standard features
required in this service. The Dose Area Product (DAP) was measured at
each examination by using a calibrated Gammex DAP-841S transmission
chamber installed on the diaphragm of the X-ray equipment. We used
four TLD dosimeters (ofthose commonly used inpersonal dosimetry),
calibrated and read by the Spanish National Center of Dosimetry (CND)
and consist of four LiF:Mg, Ti detectors sandwiched between different
filters and integrated in a Vinten 860-N52 board. The dosimeterswere
placed in the following way: three in fixed positions (one each on the
inner lintel above the two exit doors and one attached to the center of
the ceiling) and one that was placed on the bed adjacent to the patient
at each X-ray examination. A total of 132 studies have been collected
from March to April 2014, 110 of them have been chest examinations
carried out with a tube tension of 80 ± 5 KV (mean ± standard deviation).
The data have been stored in a database anonymized and disaggregated
for further statistical analysis.
Results: The value given by the DAP is 94 ± 17 mGy cm2. This value is
well below the lower limit recommended by different agencies and
committees [1], [2]. Based on the TLD readings provided by the CND and
taking account of the error margin (0.0 ± 0.1 mSv), the annual dose
extrapolated from the measurements was less than 0.6 mSv, below the
natural background doses in our area.
Conclusions: 1) The vast majority of tests performed are chest
radiography.
2) The low value of DAP suggest that a good operation is being kept.
3) There is not scattered radiation in our ICU. The result is near 0.
4) There is no risk to other patients.
5) Healthcare professionals working in the ICU can be reassured that it is
not necessary to leave the room while X-ray exams are conducted.
6)These data may be useful, most likely, to other ICUs, since there is a
fear that the scattered radiation is widespread.
Grant Acknowledgment: JD Padilla, medical physicist of the CND and
ICU´s staff
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Introduction: Apart from financial purposes (cost accounting), DRG as
case - mix system are not used for obtaining competitive advantage. MDC
can be useful to classify the SS; if so, it is possible to assign each focus of
sepsis to a specific category, which is important from a socio-economic
perspective.
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Table 1(abstract A735) Results I
Global

%

SS

%

no SS

%

CIPs

2559

100

484

18,8

2075

81,1

Age

65,9

Mortality

159

RW

4,21

73,5
6,21

119

64,1
24,6

7,9

63

p value
0,001

3,0

3,35

0,001
0,001

Table 2(abstract A735) Results II
MDC

SS

%

average RW

1

8

1,7

8,4598

4

114

24,0

11,0677

5

30

6,3

6,1961

6

152

32,0

9,9382

7

94

19,8

4,5068

Table 3(abstract A735) Results III
MDC

SS

%

average RW

8

14

2,9

5,1191

9

8

1,7

4,0320

11

22

4,6

5,1687

18

33

6,9

3,7598

Global

475

100

7,9815

Objectives: • Identify which MDCs encompasses a greater or lesser
number of CIPs con SS.
• Find out which MDC incorporating CIPs with SS carries a higher an
average relative weight (RW).
Methods: • Type of Study: prospective, analytical, longitudinal, and
observational.
• Period: January 1-2011 / June 30-2014 (42 months).
SETTING: Medical/Surgical ICU.
• Population: 2559 CIPs admitted consecutively to the ICU; sample: 484 CIPs.
• Exclusión criteria: CIPs < 16 y., major burn CIPs, incomplete clinical
documentation, and voluntary discharge.
• DRG AP-DRG 25.0 version (684 DRG are grouped into 25 MDC and 1 extra
MDC).
• Depending on the focus of sepsis, SS related to MDC ‘0’ (precategoría)
are transferred to another MDC.
• MDC: 1 (neurology), 2 (eye), 3 (ear, nose, mouth, throat), 4 (respiratory), 5
(circulatory), 6 (digestive, 7 (hepatobiliary & pancreas), 8 (musculoskeletal &
connective), 9 (skin & breast), 10 (endocrine), 11 (urinary tract), 12 (male
reproductive), 13 (female reproductive), 14 (pregnancy & childbirth), 15
(newborn), 16: (blood & immunological), 17 (mMyeloproliferative), 18
(infectious), 19 (mental), 20 (alcohol / drug), 21 (Injuries & poison), 22 (burns),
23 (factors influencing health status), 24 (HIV), 25 (PLT), 0 (PreMed, miscellany).
Results: See Tables 1, 2 and 3.
Excluded MDCs (< 8 DRG with SS): ‘2’, ‘3’, ‘4’, ‘12’,’13’, ‘14’, ‘15’, ‘16’, ‘17’,
‘19’, ‘20’, ‘21’, ‘22’, ‘23’, ‘24’ y ‘25’.
Conclusions: • 16 MDC do not identify SS (or less than 8 DRG).
• MDC ‘6’, ‘4’ and ‘7’ carry more SS, that, it respectively, correspond
to the septic focus abdominal, respiratory, and biliopancreatic.
• MDC ‘4’ and ‘6’ show the highest RW.
References
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Introduction: Critically ill patients have a high risk of deep venous
thrombosis and pulmonary embolism, which comprise venous
thromboembolic disease (VTED). Prevention during critical illness is a
widely used quality metric and safety initiative for these patients.
Objective: To evaluate the effectiveness of a bundle of VTED prophylactic
measures upon completion of a project aim to improve patient safety in
this entity.
Methods: We designed a three phases prospective study of patients
admitted to a general ICU of a tertiary university hospital. During first 4
months, weekly collection days are established, gathering demographic
variables, reason for admission, severity scores, risk factors for hemorrhage
and thrombosis as well as VTED prophylactic measures prescribed. Data
were analyzed using a Failure Mode and Effects Analysis (FMEA) from
which a set of measures were developed and the implementation of a
VTED prophylaxis protocol. After that, we collected data during 5 months
to compare the effectiveness of the protocol. Finally, a checklist was
introduced to facilitated the adherence to these measures. The impact of
this checklist was evaluated for 2 more months. All results were analyzed
using the SPSS v22.0.0 statistical analysis software.
Results: In the first period we enrolled 59 patients, 42 of them (71.2%)
received prophylaxis for VTE (63.4% had pharmacological prophylaxis and
34.1% mechanical) and 2.4% received dual prophylaxis. Seventeen
patients (28.8%) received no prophylaxis, 2 of them had contraindication
to any type of VTED thromboprophylaxis.
Post-FMEA, we enrolled 97 patients, 89 of them (91.7%) received
prophylaxis for VTED: 55% received pharmacological prophylaxis and 45%
mechanical devices. Dual prophylaxis was received by 6.25% of patients.
From those who received mechanical devices, 67.9% received compression
stockings. Seven patients (8.2%) presented high risk of bleeding and did
not receive prophylaxis. One patient had contraindication for both types of
measures.
Post checklist we included 40 patients, 39 of them (97.5%) of them
received prophylactic measures: 73.5% received pharmacological
prophylaxis and 32.5% mechanical devices. Dual prophylaxis were applied
in 25% of patients. Only 1 patient (2.5%) had double contraindication for
VTED measures.
Conclusions: The number of patients with high risk of thrombosis as well
as those who receive dual prophylaxis has increased after the
implemetation of a VTED prophylaxis protocol. The development of a
daily checklist could be a useful tool to monitor adherence to this
protocol. All of these measures are expected to improve patient safety.

PERIOPERATIVE MANAGEMENT
OF THE CRITICALLY ILL
A737
Outcome of non cardiac surgical patients admitted to a
multidisciplinary indian ICU
HG Pradeep Kumar1*, MS Kalaiselvan1, MK Renuka2, AS Arunkumar1
1
Sri Ramachandra Medical College and Research Institute, Dept of Critical
Care Medicine, Chennai, India; 2Sri Ramachandra Medical College and
Research Institute, Dept of Anaesthesiology, Chennai, India
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Introduction: Perioperative complications after non cardiac surgery are
relatively frequent and potentially dangerous [1,2]. Data is also limited in
these group of patient population in India. Hence we planned to study
the profile of perioperative patients.
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Objective: Study the clinical profile and outcome of perioperative
patients admitted to a multidisciplinary ICU and identify risk factors if any
for post operative mortality.
Methods: This is a prospective observational study on all perioperative
patients admitted to a multidisciplinary ICU. The study was conducted
between MAY 2014-NOV 2014. The primary outcome analyzed was
perioperative complications and hospital mortality. The secondary
outcome analyzed were duration of ICU stay, ventilator free days and ICU
free days. We expressed results as mean ± standard deviation, and
frequencies for qualitative variables. We used the Fisher exact test and
the Mann-Whitney’s test with a significance level of 0.05.
Results: This study included 185 patients of which 55%(n=102) were
male. Mean age was 49.8 ± 18.3 years, with 34%(n=63) above 65 years.
Mean admission APACHE-II score was 11 ± 6.38 and SOFA score was
3.16 ± 2. The mean discharge SOFA score was 2.51 ± 2.4.60% (n=109)
of patients underwent elective surgery while 41%(n=76) had emergency
surgery. The most common reason for post operative ICU admission was
for elective mechanical ventilation in view of co-existing medical
conditions 47%(n=87). The mean duration of surgery was 171.6 ±
97.8 mins. The most common surgical procedures were gastro-intestinal
30% (n=56) followed by orthopaedic 20.5%(n=38) and genito-urinary 16%
(n=16%). 66.5%(n=123) patients received a general anesthetic alone of
whom 67%(n=83) required elective mechanical ventilation in ICU. The
overall mortality was 7.6%(n =14). Post operative surgical complications
were seen in 2.2%(n=4) and nonsurgical complications were seen in 14%
(n=26)patients of which AKI was most common 38.5%(n=10 of 26).
Secondary outcome measures were (Mean ± SD) ICU LOS 3.05 ± 2.1 days,
ICU free days6.28 ± 3.6 days and Ventilator free days 6.59 ± 4.1 days. The
discharge SOFA (2.37 ± 2.2 vs 4.21 ± 4.2), admission APACHE-II (11.17 ±
6.5 vs 20.14 ± 4.0) and ICU LOS(2.96 ± 2.0 vs 4.14 ± 3.3) were
significantly higher in non-survivors on univariate analysis(p < 0.05). The
need for Post-operative fluid resuscitation, poor glycaemic control,
presence of coagulopathy and surgical complications were also
associated with higher hospital mortality (p < 0.05).
Conclusions: Non cardiac surgical patients requiring ICU admission has
significant hospital mortality.
Grant Acknowledgment: NIL
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Introduction: Stress hyperglycemia in the ICU environment is a highly
regarded study subject since Lueven collaborators publications in 2001.
Current research focused on variability of blood glucose levels suggests it
being an independed predictor of bad clinical outcome. Despite the
importance of the subject the genesis of the variability of the glycemia is
not fully understood.
Objectives: We aim to associate prolonged vasopressors therapy with
glucose variability after cardiac surgery.
Methods: The study was conducted in a tertiary hospital center and
included patients undergoing cardiac surgery. Randomization was applied
using demographic and operative criteria. First postoperative day data was
used to calculate the glucose variability adopting three hypothetical
markers: difference between highest and lowest blood glucose level
(GluDiff), SD of mean glucose (GluSD) and a group of patients having both
hyper and hypoglycemia (GluHH). Prolonged vasopressors therapy (PVT)
was defined as a use of sympatomimetic drugs more than 24 hours
postoperatively. Estimation coefficients (B) of PVT were calculated using
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decimiles for GluDiff and GluSD. Appropriate statistical tests were used to
adjust for the factors affecting glucose concentration.
Results: Study included 779 patients, 521 of them in the randomized
group. PVT was diagnosed in 201 (38,6%) and was linked to mean
glycemia (7,67 ± 1,31 vs 6,99 ± 1,17 ± p < 0,001). All three glucose
variability markers were associated with PVT (p < 0,01). Analyzing the
decimiles of GluDiff (B10th=-2,1 to B90th=1,92) and GluSD (B10th=-2,82
to B90th=1,8) in ordinal regression revealed growth of estimates linked to
the PVT (p < 0,05). This association persisted in multivariate regression
analysis adjusted for aortic clamping time, bypass time, gender, age and
other predictors of glucose variability. Furthermore, rate of PVT was
higher in GluHH group (32 (61,5%) vs 129 (37%) p=0,001) suggesting OR
of 2,73 (CI95% 1,49-4,97 p=0,001). In multivariate regression analysis
adjusted for aforementioned criteria PVT persisted as an independent
predictor of GluHH (OR = 2,38 CI95% 1,18-4,8 p=0,016).
Conclusions: We report the association between prolonged vasopressors
therapy and increased blood glucose level. Furthermore, we establish the
link between glucose variability and use of sympatomimetics. However
our study lacks the exact doses of the drugs used so we note the need
of further research in this field.
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Correlation between ffp transfusion and ventilation days in ICU
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Introduction: While plasma donation is still necessary as a unique source
of human proteins and to treat coagulation disorders, FFP administration
seems to have high rate of inappropriate indication. After all, FFP
transfusion is not risk free, and is associated with lung injury, infectious
disease and circulatory overload in recipients. On the other hand, patients

required prolong mechanical ventilation, may have impaired physical
status and increased demand for FFP transfusion.
Objectives: The aim of our retrospective observation study was to test
the hypothesis that a correlation exists between FFP transfusion and
ventilation days per patient ventilated (VD) in our both medical and
surgical ICU served in community hospital.
Methods: From January 2006 to June 2014 admitted to our ICU 620
patients, mean age 64.8 years, mean length of ICU stay (LOS) 14.2 days,
mean mechanical ventilation duration per ventilated patient (V. Days)
12.23 days, mean APACHE II score on admission 21.2, predicted mortality
38.9 %, actual mortality 31.45 %, Standardized Mortality Ratio (SMR) 0.80.
From our database we looked for VD and the following values and indexes
according FFP transfusion per year from 2006 to 2014 (mean values). Total,
per patient, per hospitalization days (HD), per patient under mechanical
ventilation (pts V) and per ventilation days (VD) Using linear correlation
method, we looked for linear slope, correlation coefficient (r), and
coefficient of determination (r 2), and by linear regression method using
ANOVA test we looked for p value, according VD and FFP transfusion.
Results:
Conclusions: According to our data, there was no statistically significant
correlation detected between VD and FFP transfusion indexes. Our data
suggest that even though some patients who require prolong mechanical
ventilation may need more FFP than others, FFP transfused do not
correlate statistically significant with VD in ICU patients.
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Table 1(abstract A739) Correlation between VD and FFP transfusion
FFP

Slope

r

r2

S. Error

Lower C.I.

Upper C.I.

p value

Total

3.496

0.1649

0.0271

7.906

-15.201

22.194

0.6716

Per patient

0.068

0.1897

0.0359

0.133

-0.2470

0.3831

0.6250

Per Hosp Day

0.0009

0.0348

0.0012

0.010

-0.0236

0.0256

0.9291

Per pt ventilated

0.0612

0.1621

0.0262

0.141

-0.2722

0.3948

0.6776

Per Vent Day

0.0043

0.1180

0.0139

0.015

-0.0028

0.0372

0.7625

Table 1(abstract A740)
SEX

Male
Female

AGE (mean ± SD)
ASA

I
II
III
IV

DEATHS

SURVIVALS

p-value

27 (54%)
23 (46%)

233 (61,48%)
146 (38,52%)

0,0722

71,92 ± 14,20
0
10
30
10

67,04 (15,46)

0,0273

(0%)
(20%)
(60%)
(20%)

7 (1,85%)
110 (29,02%)
188 (49,6%)
74 (19,53%)

0,1826

OR

CI

1,55

0,83 - 2,87

EMERGENCY

Yes
No

27 (54%)
23 (46%)

203 (53,56%)
176 (46,44%)

0,1196

REINTERVENTION

Yes
No

18 (36%)
32 (64%)

117 (39,87%)
262 (69,13%)

0,0960

VASOACTIVE DRUGS

Yes
No

43 (86%)
7 (14%)

221 (58,31%)
158 (41,69%)

< 0.01

4,39

1,93 - 10,02

10,64 (14,57)

3,14 (7,39)

< 0.01

2,44

1,28-4,65

ALBUMIN (mean ± SD)

2,57 (0,87)

2,68 (0,74)

0,3967

BILIRUBIN (mean ± SD)

1,09 (0,90)

1,15 (1,23)

0,6613

DURATION of MV (mean ± SD)
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Introduction: Non-cardiac surgical patients undergoing major surgery are
progressively older and with multiple associated comorbidity. A worse
baseline status and complicated postoperative course is usually assumed
in patients who die in the postoperative intensive care unit (PICU). This
study evaluates mortality in patients with prolonged ICU stay and try to
identify differences in subjects characteristics and to determine risk
factors for mortality among those dying in ICU.
Methods: A total of 429 patients who underwent major surgery between
January 2012 and December 2013, with an ICU stay of 2 days or more,
were included in the study. We compared demographic characteristics
(age, sex and ASA classification), type of surgery (emergent or not and
reinterventions) and postoperative course variables (presence of vasoactive
drugs, days of mechanical ventilation (MV) and immediate postoperative
albumin and bilirrubin levels) between patients who died or not in PICU.
Results were expressed as mean ± SD for continuous variables or as a
percentage of the group from which they derive for qualitative ones. A tStudent test was performed to assess whether the differences in means
values of qualitative variables were statistically significant. Distribution of
categorical variables was compared by Fisher´s exact test. Odds ratios (OR)
were calculated to identify risk factors for mortality. A p-value < 0.05 was
considered statistically significant for all the analysis.
Results: 50 (11.65%) out of 429 patients died in our unit after staying 2
or more days. Statistically significant difference in age, use of vasoactive
drugs and time of MV was observed between the 2 groups. In the
univariate analysis, despite a wide confidence interval (CI), a 4 and 2.5
times increased risk of death was observed due to vasoactive drugs and
prolonged mechanical ventilation, respectively. An increasing risk for
advancing age was suggested but was not statistically significant. Results
are summarized in Table 1.
Conclusions: Patients with a long stay who died in PICU were older and
showed worse postoperative course. Use of vasoactive drugs and
prolonged mechanical ventilation were identified as significant risk
factors. Multivariate analysis should be performed to assess them as
independent risk factors. Although these findings are consequent with
literature, larger trials will be necessary to study more variables and
estimate predictors of mortality in PICU.
References
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Karen Burns, Liddy M. Chen 2005, 33:1922-1927.
2. Shukri F. Khuri, William G. Henderson, Ralph G. DePalma, et al:
Determinants of long-term survival after major surgery and the adverse
effect of postoperative complications. Ann Surg 2005, 242:326-343.
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Introduction: It is generally accepted that fasting reduces the risk of
regurgitation and aspiration of gastric contents during induction of
anaesthesia and surgery. Children, like adults, are required to fast before
general anaesthesia to reduce volume and acidity of their stomach
contents [1]. Fasting while waiting for surgery can be a stressful event for
the children and their parents. To be removed from their daily routine
and potential fear of the procedure, sometimes also aggravated by their
nervous parents, can cause anxiety as well as uncooperative behaviour,
which might endanger the safe performances of the anesthesiological
and surgical procedures. To prevent long-lasting fasting ‘Nutricia preOP®’
- a carbohydrate containing drink - was introduced [2].
Objectives: The first aim of the study is to demonstrate the safety of
consumption of clear fluids up to two hours preoperatively and their
impact on gastric volume and pH.
The second aim is to study a possible difference in the incidence of
postoperative nausea and vomiting. Further we evaluate the influence of
preOP® on hunger, thirst, tiredness and weakness, in comparison with
normal fasting. As primary outcome we assume not significant difference
properties between preOP®-Group versus the conservative fasting group.
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Methods: We evaluate the difference in the gastric volume and pH in 40
children - between 2 and 18 years- who undergo a routine gastroscopy
in general anaesthesia. The first group of 20 patients adhere to the
regular preoperative fasting period of 6 hours or more. The second group
of 20 patients is allowed to consume 5 ml/kgBW of preOP® in the
evening and up to two hours before the procedure. The gastric content
was collected during the planned routine gastroscopy and afterwards the
pH and the volume were measured. The patients were asked about their
sensation of nausea and vomiting, their pain-level, hunger, thirst,
tiredness and weakness before entering and when leaving the
anaesthetic recovery room and 1 day postoperative using the KUS-scale
by Büttner and the Face-pain-scale by Wong-Baker.
Results: Obtained results of patients drinking preOP® show a mean volume
of gastric content of 8 ml (p < 0,05) and a pH of 2 (p < 0,05). In the control
group a mean gastric volume of 13 ml (p < 0,05) and a pH of 1 (p < 0,05)
could be analysed. Furthermore the drink shows a subjective well-being
improvement in influence of hunger and thirst but no differences in
tiredness and weakness, in comparison with normal fasting.
Conclusions: This study demonstrates the safety of consumption of preOP®
up to two hours preoperatively. Especially for very small children a shorter
fasting time helps decreasing potential fear of the surgery and so it might
increase patients’ compliance for the necessary preoperative procedures.
References
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Introduction: Children admitted to a Pediatric Intensive Care Unit (PICU)
have physical and emotional experiences that differ from other pediatric
patients due to their complicated needs and severity of their conditions.
This is the first study to examine a child’s experience as a patient in the
PICU through their drawings.
Objectives: To gain insight into what it is like to be a patient in a PICU
through children’s drawings and narratives of their experience.
Methods: Prospective study, single center study in a 14-bed pediatric ICU in
a tertiary care, academic-affiliated hospital. Patients were asked to identify
the best and worst things about their PICU experience. Patients were then
asked to “draw what it is like to be a patient in the PICU” and to describe
the drawing so details of the drawing were interpreted as intended.
Results: Forty patients (6-17 years old) were enrolled. The most common
theme in 88% (n=35) of drawings was patients depicting themselves in their
drawings. Of those 35 patients, 14 depicted themselves with a smile on their
face; 15 drew a frown, tears or an angry expression on their face; 6 patients
drew themselves as expressionless. Patient monitors were depicted in 53%
(n=21) of drawings. Four out of these 21 drawings referred to the monitor
alarms as “loud”, “disruptive”, “annoying” or “kept me from sleeping”. In 50%
(n=20) of the drawings, IVs were represented. In all 20 of the drawings IVs
were represented as negative and associated with pain and fear. In 35%
(n=14) of the drawings, nurses were depicted. Twelve patients reflected
their experience with the nurses as positive, 2 patients reported negative
experiences. Television was reflected in the drawings of 13 patients (33%)
and patients reported watching television was a “distraction” from feelings
of “pain”, “fear”, “boredom” or “feeling lonely.” When asked to choose “the
best thing about your PICU experience”, the PICU staff (physicians, nurses,
food service provider) was the most common response (25%). The response
most frequently voiced by patients (25%) when asked about “the worst
thing about your PICU experience” was having an IV.
Conclusions: Drawing as a means of communication enables patients
admitted to a PICU to disclose sensitive, descriptive information about
their experience as a patient that would not have been known otherwise.
Reference
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Introduction: The safety of tracheostomy practise in general intensive
care units is widely recognised. The data about safety of tracheostomies
after major cardiothoracic surgery or in high bleeding risk patients is less
available.
Objectives: The purpose of our study was to assess current practice of
performing tracheostomies in patients after major cardiothoracic surgery,
critically ill cardiology patients and patients with extracorporeal cardiac
support, to evaluate the safety of procedure and determine the timing of
tracheostomies and the duration of mechanical ventilation.
Methods: We retrospectively collected the data of all patients in our
cardiothoracic intensive care unit who underwent tracheostomy between
October 2013 and September 2014. Total of 124 tracheostomies were
performed in critically ill patients, out of which 79,2% were percutaneous
and 20,8% surgical.
Results: The median time from tracheal intubation to tracheostomy was
6 days (interquartile range 2-9 d). Thoracic patients received
tracheostomies much earlier - median on day one of mechanical
ventilation (interquartile range 0-3 d) compared to other patients (p =
0.002), they also had higher rate of surgical tracheostomies - 45,5%. For
all the patients the median time to wean from mechanical ventilation
after tracheotomy was 12 days (interquartile range 8-24 d), without any
significant difference between the time and the type of procedure
performed. Overall reported complication rate was 11,6% in percutaneous
technique and 20% in surgical technique patients. Major complications
occurred in 4 patients: in three cases percutaneous technique had to be
converted to surgical approach due to failure, one patient had tracheal
injury which was successfully managed conservatively. Most common
complication was bleeding (occurred in 4.5% cases) but none of which
required intervention or red blood cell transfusion. Bleeding incidence didn’t
differ in patients with or without being therapeutically anticoagulated nor
being on double anti platelet treatment.
Conclusions: The percutaneous tracheostomy is a preferred technique in
our critical care unit. The median time from tracheal intubation to
tracheostomy was 6 days. Percutaneous tracheostomy is a safe technique
even in high bleeding risk patients with systemic anticoagulation and anti
platelet therapy.

A744
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Introduction: Previous research has indicated that fluid choice is an
important component of the resuscitation of the critically-ill patient.
Synthetic hydroxyethyl starches (HES) may remain within the intravascular
space compared to crystalloid solutions, yet they have also been
associated with acute kidney injury. Data comparing HES and crystalloid
solutions in anesthesia is incomplete. The goal of this study was to
evaluate the effect of utilizing HES on adverse patient outcomes in
vascular surgery patients at a Canadian academic hospital.
Objectives: To compare the association of the administration of HES
solutions with crystalloid solutions on in-hospital mortality and the
requirement for hemodialysis in patients that underwent a vascular
surgery procedure.
Methods: This was an unblinded, retrospective review of 796 patients
that underwent a vascular surgery procedure between 2007 and 2009.
The patients were divided into those that received HES intraoperatively
(n = 213) and those that received crystalloid fluids (n = 583). The data
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were abstracted from an electronic intraoperative information system, a
hospital central patient registry, and the patient record. Inclusion criteria
were all adult (≥ 16 years) patients that were intubated for a vascular
surgery procedure.
To assess for an association between in-hospital mortality, hemodialysis
requirement, ventilator requirement and inotrope requirement we utilized
a logistic regression model that adjusted for gender, age, urgency of
procedure and American Society of Anesthesiologists (ASA) score.
Results: Receiving HES solutions was associated with a greater postoperative hemodialysis requirement (OR = 19.53, CI: 1.54, 247.0), inotrope
requirement (OR = 2.74, CI: 1.48, 5.08), ventilator requirement (OR = 8.50,
CI: 5.40, 13.40), and intensive care unit (ICU) admission (OR = 9.81, CI:
6.51, 14.77). Patients that received HES solutions were more likely to be
admitted to both an in-patient ward and an ICU. Receiving HES solutions
was not associated with in-hospital mortality (OR = 1.50, CI: 0.77, 2.91).
Conclusions: In our study of vascular surgery patients of varying acuity,
administration of HES was associated with poor patient outcomes
compared to crystalloid solutions. More study is required to fully
elucidate the effects of HES on in-hospital mortality and hemodialysis
requirements of this patient population.
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Effects of cardiopulmonary bypass on the accuracy of non-invasive
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Introduction: A non-invasive continuous measurement of hemoglobin
(Hb) by pulse co-oximetry (SpHb) using Radical-7® (Masimo Corporation,
CA, USA) is a newly developed method of measuring total Hb
concentration. Previously, the accuracy of SpHb in clinical settings was
reported (1). However, it has been also reported that SpHb has poor
correlation with arterial Hb after cardiac surgery (2). Here we examined
the accuracy of SpHb measured by New Radical-7®, which has new
software version for measurement of total Hb, in cardiac surgery patients
using cardiopulmonary bypass (CPB).
Methods: Forty-six patients undergoing cardiac surgery using
hypothermic CPB were included in this prospective study. Along with
routine monitors, SpHb and direct radial arterial blood pressure were
monitored. Arterial Hb by co-oximeter (Radiometer ABL 850; Radiometer,
Copenhagen, Denmark) and SpHb with a new sensor (Revision K) for
SpHb were simultaneously obtained and analyzed as paired data. SpHb
was adjusted by “in vivo calibration” at start of operation, after CPB, and
at transfer into the ICU. The data were shown as mean ± SD. Coefficient
and Bland-Altmann analysis were used for analysis. Comparison of the
mean differences was analyzed by Student’s t-test with Bonferroni
correction. P value < 0.05 was considered statistically significant.
Results: A total of 386 time-matched SpHb and arterial Hb (before CPB in
67 pairs, after CPB in 81 pairs, and at transfer into the ICU in 238 pairs)
were analyzed. SpHb ranged from 6.9 to 16.6 g/dl. The correlation
coefficient was 0.87 before CPB, 0.61 after CPB and 0.72 in the ICU. The
mean difference (SpHb - arterial Hb: bias) was 0.34 g/dl before CPB,
-0.12 g/dl after CPB, and -0.19 g/dl in the ICU with 1SD for the bias 1.03
g/dl, 0.86 g/dl, and 1.11 g/dl, respectively. The correlation and mean
difference between SpHb and arterial Hb showed good correlation before
CPB when perfusion index was over 1.4. However, the correlation and
mean difference between SpHb and arterial Hb after CPB and in the ICU
did not show significant differences whether or not perfusion index was
over 1.4.
Conclusions: Our study showed that SpHb measured by New Radical-7®
deviated from arterial Hb measured by Radiometer ABL850® after CPB;
the difference did not depend on peripheral perfusion evaluated with
perfusion index. These results suggest that some factors except for
peripheral perfusion may decrease the accuracy of SpHb after CPB.
Although non-invasive continuous Hb measurement by pulse co-oximetry
is clinically useful in operating theater (3) and intensive care unit (4),
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actual Hb measurement of blood samples may remain to be needed after
cardiac surgery using CPB.
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MYOCARDIAL INJURY
A746
Use of inhaled sevoflurane in adult survivors of cardiac arrest
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Introduction: Use of inhalation anesthetic sevoflurane has some potential
advantages over intravenous sedation in adult survivors of cardiac arrest.
Wake-up times are shorter compared to intravenous sedation, neurologic
assessment could potentially be performed sooner and there are reports of
possible protection against ischaemic-reperfusion injury. There are no
prospective studies or guidelines regarding use of sevoflurane in this setting.
Objectives: Our aim is to present a case series of adult survivors of
cardiac arrest who were sedated with sevoflurane.
Methods: We performed a retrospective, single-centre study in a 12-bed
tertiary medical intensive care unit.
Results: Our cohort comprised 12 patients who were admitted from
November 2014 - April 2015. Mean age was 63.9 ± 14.9 years, 9 (75%)
were men. Mean time from collapse to return of spontaneous circulation
was 13 ± 5 min. Mean duration of sedation with sevoflurane was 2.5 ±
2.4days. Five (42%) patients survived and 3 (25%) survived with Cerebral
Performance Category 1 and 2. We recorded no self-extubations, one
episode of unexpected awakening, no new onset hyperkalemia and no QT
prolongation. Sevoflurane was discontinued in 2 (17%) patients because of
ventilation problems. Sevoflurane was used as the only during therapeutic
hypothermia in all patients and as the only during mechanical ventilation
sedative in 6 (50%) patients. Propofol was used during mechanical
ventilation simultaneously in 4 (33%) patients and midazolam in 2 (17%)
patients. Transient increase in liver function tests was observed in 4 (33%)
patients. In all cases it was attributed to ischaemic hepatitis and liver
function normalized within a week in all patients. Renal failure developed
in 2 (17%) patients and was attributed to circulatory shock in both patients.
Conclusions: Sedation with sevoflurane in adult survivors of cardiac
arrest was feasible and safe. Prospective trials are needed to evaluate the
role of sedation with sevoflurane in this patient population.

A747
Impact of cardiorespiratory monitoring on the initiation of
cardiopulmonary resuscitation in children. friend or foe?
E Hoerner*, K Schebesta, M Hüpfl, O Kimberger, B Roessler,
Medical Simulation and Emergency Management Research Group,
Department of Anaesthesia, Critical Care and Pain Medicine, Medical
University of Vienna, Austria
Medical University of Vienna, General Anaesthesia and Intensive Care
Medicine, Vienna, Austria
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A747
Introduction: Survival rates from paediatric in-hospital cardiac arrests (CA)
have not changed substantially in the last 30 years and range from 14 to
36%. [1] Recent studies emphasise that the early initiation of basic life
support (BLS) within the first minutes is essential for survival and
contributes to a better outcome. [2] Despite the importance of the first
responders’ interventions, it has been shown that their actions are often
inadequate. [1] Little is known about how the presence of monitoring may
influence life support measures. The aim of this study was to compare the
times to initiation of first chest compressions in monitored versus nonmonitored simulated paediatric CA scenarios.
Objectives: Time to first chest compression was the primary outcome
parameter. Secondary outcomes were type and frequency of resuscitation
errors and subjective evaluation of the scenarios.
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Methods: This was a randomised, controlled, prospective trial. Sixty
residents were randomized to either the monitoring or non- monitoring
group. In both groups, the case history consisted of a six-month-old boy in
CA. In the monitoring group, the simulator was connected to a monitor
showing pulseless electric activity (sinus rhythm at a rate of 100 beats per
minute but no peripheral oxygen saturation or blood pressure
measurable), in the non-monitoring group there was no monitoring
attached.
Results: The time to first chest compression was significantly longer in the
monitoring than in the non-monitoring group (135 ± 90 vs. 71 ± 26
seconds, p = 0.01). In this group, six participants (20%) did not initiate
chest compressions within five minutes, compared to none in the nonmonitoring group. Adherence to the current guidelines was also better in
the non-monitoring group (p = 0.02). The participants’ mean ratings of
their overall performance were better in the non-monitoring than in the
monitoring group (p = 0.03).
Conclusion: Early and high-quality BLS is the key to optimal outcome
after CA. This study indicates that monitoring can be a confounding
factor delaying the start or even preventing BLS measures in the
simulated paediatric cardiac arrest. This might be improved by specifically
addressing this issue during training sessions.
References
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Introduction: The concept of self-assessment is a central mechanism in
human behavioural change and should lead to desirable practice patterns.
Few studies have investigated the relationship between physicians’
perception of their ability to perform cardiopulmonary resuscitation (CPR)
and the actual quality of the same.
Objectives: The aim of this study was to investigate the relationships
between the physiological and psychosocial variables of cardiac
resuscitation in order to improve the involvement and motivation of
professionals during training courses.
Methods: During 2012, 314 medical staff of the Parma University Hospital
were trained in basic life support defibrillation (BLSD). Before starting the
course, the participants were randomly selected to create teams of two
people working in the same department to take part in a simulation
reproducing the first five minutes of a cardiac arrest in a medical or
surgical department of our hospital before the intervention of the
hospital emergency team. Before and after the simulation, each
participant was asked to answer a self-efficacy questionnaire concerning
the management of cardiac arrest using a 10-point scale. During the
simulation, the time to activate the emergency response system, handson time, time to defibrillation, the number of compressions, and the
percentage of correct compressions were recorded.
Results: The time to activate the emergency response system was 70.5 ±
78.8 seconds; the system was not activated by 55 teams. The time to
defibrillation was 148.6 ± 58.4 seconds; the defibrillator was used within 120
seconds by 44 teams, and was not used at all by 36 (22.9%). Average handson time was 166.20 ± 62.9 seconds. The mean number of compressions was
216.22 ± 115.57, 9.97 ± 21.23% of which were satisfactory.
Pre-simulation levels of self-efficacy of < 5 were declared by 36.5% of the
participants, a level of 5 by 24.5%, and levels of 6-10 by 38.4%. After the
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simulation, the levels were unchanged in 38.3%, higher in 30.5%, and
lower in 31.2%. There were no significant correlations between presimulation self-efficacy levels and actual performance; after the
simulation, the correlations were closer.
Conclusions: The medical staff declared individual perceptions of good
levels of efficacy in managing a simulated cardiac arrest, but this did not
match their actual skills. Still open questions are whether and how this
psychosocial variable plays a role in the quality of CPR, and whether
knowing their limited capacity to manage a cardiac arrest can encourage
medical staff to undertake BLSD retraining.
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Introduction: Conducting a training activity usually involves assessing to
students the knowledge and/or the skills acquired. Assessment methods
must be objectives and representatives of the item being evaluated and
able to ensure their independence from the evaluator. The assessment of
practical skills in cardiopulmonary resuscitation (CPR) acquired by a
student during a training course conforming the quality criteria for CPR on
adults (2010 International Guidelines on Resuscitation 1), continues to be
accomplished currently by observers. Increasingly, other objective
methods of assessment (CPR manikin with specific 2 software, mechanical
devices, etc.) of these skills with an excellent degree of accuracy and
feedback, are being extended. The correct evaluation of these practical
skills is crucial to ensure their correct acquisition, as a first step to the
translation into clinical practice.
Objectives: To check the agreement between three different observers to
each other and with a mechanical device with a specific software for CPR.
Methods: Descriptive and univariate analysis according to Cohen´s Kappa
coefficient and the intraclass correlation coefficient (ICC). 54 volunteers,
health workers, with training and experience in CPR, performed a
complete sequence of basic CPR maneuvers in a dummy (Laerdal PC v
4.2.1 Skill Reporting Software) (L). Three expert instructors (A, B and C) in
teaching courses in CPR evaluated, visually, the performing of correct
external chest compressions regarding the placement of the hands, depth
compression and decompression, and rate. We analyze the concordance
between the observers (A, B and C) among themselves and with L.
Results: Table 1 shows the mean scores of A, B, C and L for the
54 students. Table 2 shows the crude concordance, the value of Cohen´s
kappa coefficient and the ICC. Figure 1 shows the Bland and Altmann
graphics. We can observe that the degree of agreement and uniformity
among the 4 evaluators are poor, and there is a high degree of dispersion
without a defined trend.
Conclusions: The CPR skills assessment in a visual way by expert
evaluators is associated with an important lack of agreement and a high
dispersion. At present, it must pose routinely the use of mechanical
devices for training and evaluation of these skills.
References
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Table 1(abstract A749) Mean scores
EVALUATORS

MEAN

SD

A

51.8

26.8

B

62.8

27.6

C

65.7

20.3

L

55.1

20.7
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Introduction: PCI timing remains controversial in patients with non ST
elevation coronary syndromes.
Objectives: To analyze the influence of early PCI (ePCI) on in-hospital
mortality in this population.
Methods: We analyzed 449 patients with diagnosis of non ST elevation
coronary syndrome consecutively admitted in our teaching referrall ICU
during the period 01/01/2012 - 20/03/2015. When PCI was performed
during ICU it was considered ePCI. Otherwise (patients without PCI or
with delayed PCI after ICU stay) were considered non ePCI. We analyzed
the influence of ePCI in hospital mortality. An univariate analysis with inhospital mortality as the main outcome and NYHA, Saps 3, age and sex
as the main covariates was performed. A binary logistic regression was
also performed to adjust for the main confounders. Chi square, T-test and
binary logistic regression were used.
Results: A total of 296 patients were treated with ePCI. Those with ePCI
had a lower mortality than those without ePCI (4.07% vs 9.15%; p 0.029).
The multivariate analysis showed that the independent predictors were
both Saps 3 and NYHA score. Results of both univariate and multivariate
analysis are shown in Tables 1 and 2.
After multivariate analysis ePCI lost his protective effect and mortality
seems to be mainly related to patient´s severity (saps 3 or NYHA score).
Conclusions: In our population ePCI do not determine in-hospital
mortality. Severity measured either by Saps 3 or by NYHA scores, and not
ePCI, seems to be the major determinant of mortality.

A751
Association between intraoperative heart rate and postoperative
myocardial injury in patients following non-cardiac surgery
TEF Abbott1*, GL Ackland2, A Wragg3, R Rodseth4, A Archbold3, RM Pearse1
1
Queen Mary University of London, William Harvey Research Institute,
London, United Kingdom; 2University College London, London, United
Kingdom; 3Barts Health NHS Trust, London, United Kingdom; 4University of
KwaZulu-Natal, Durban, South Africa
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A751
Introduction: Approximately 10% patients who undergo non-cardiac
surgery show biochemical evidence of myocardial injury, which is
associated with cardiac complications and death [1]. The aetiology and
mechanisms of perioperative myocardial injury are incompletely
understood. Observational studies have described associations between
perioperative tachycardia and postoperative cardiac complications.
However, ‘tachycardia’ was often poorly defined and its association with
myocardial injury has not been investigated.
Objectives: The aim of this study was to determine whether or not
intraoperative tachycardia is associated with postoperative myocardial
injury.
Methods: This was a post-hoc analysis of an international observational
cohort study of patients undergoing non-cardiac surgery [1]. Maximum
and minimum intraoperative heart rates were recorded. Postoperative
myocardial injury was defined as serum troponin T concentration >0.03
ng/ml within 30 days of surgery. Heart rate was analysed as a continuous
variable and then as a categorical variable divided into five groups (< 45,
45-55, 56-100, 101-140, >140 bpm). A multivariable logistic regression
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Table 2(abstract A749) Concordance between pairs of evaluators
EVALUATORS

Crude concordance %

Cohen´s Kappa (K) coefficient

Intraclass correlation coefficient

A-B

78

0.52

0.54

A-C

74

0.45

0.45

B_C

85

0.70

0.43

A-L

74

0.45

0.53

B-L

66

0.35

0.56

C-L

70

0.41

0.44

Figure 1(abstract A749) Bland and Altmann graphics.

Table 1(abstract A750) Univariate Analysis. ePCI patiens were younger and with lower severity scores than their
counterparts without ePCI
Variable
N

With ePCI

Without ePCI

p

229

220

65.7 (SD 12.7)

70.4 (SD 12.0)

0.001

21.96

32.68

0.014

Saps 3 score

44.78 (SD 7.80)

47.81 (SD 8.92)

0.001

NYHA (III) (%)

6.42

13.73

0.001

In-Hospital Mortality (%)

4.07

9.15

0.029

Age (years)
Female Sex (%)
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Table 2(abstract A750) Multivariate Analysis
Variable

Odss Ratio

95% CI

p

Saps 3 score

1.13

1.08-1.18

0.001

NYHA II

2.94

0.91-9.45

0.071

NYHA III

5.88

1.45-23.84

0.013

ePCI

0.59

0.26-1.36

0.218

model was constructed which included known confounding variables to
assess for associations between maximum and minimum intraoperative
heart rate and myocardial injury. All-cause mortality within 30 days of
surgery was a secondary outcome measure.
Results: 1,197 patients (7.9%) of 15,792 patients showed evidence of
myocardial injury and 315 (2.0%) died. Maximum intraoperative heart rate
was associated with myocardial injury and mortality. Minimum intraoperative
heart rate was negatively associated with myocardial injury, but not mortality
(figure 1). Maximum intraoperative heart rate >140 bpm was more strongly
associated with myocardial injury than heart rate 101-140 (Odds ratios 1.67,
p = 0.075 vs, 1.18, p = 0.057; reference group heart rate 55-101 bpm).
Conclusion: Intraoperative tachycardia was associated with adverse
postoperative outcomes. Further work is required to refine the relation
between perioperative heart rate and post-operative clinical outcomes
and whether or not heart rate modulating drugs reduce perioperative
myocardial injury.
FUNDING: TA is supported by an MRC/BJA Clinical Research Training
Fellowship.
Reference
1. Devereaux PJ, Chan MT, et al: Vascular Events In Noncardiac Surgery
Patients Cohort Evaluation Study I. JAMA 2012, 307(21):2295-304.
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A752
Objective: To evaluate the results of the fibrinolysis vs ICP 1st in our
province as a response to the initiative of the Provincial Bureau of
reperfusion. In many centers the ICP 1st is not an option, not having any
service of hemodynamics and referral to a center if available can be a
delay not affordable.
Material and methods: A retrospective study of patients admitted to the
ICU with a diagnosis of acute coronary syndrome during a period of
4.5 years (1-Jan-2009 to 30-June-2013) in the province of Granada. We will
use the database of the register of ischemic heart disease in Andalusia

(group ARIAM). The statistical analysis was performed with a logistic
regression model taking as binary dependent mortality in the ICU and
adjusting the strategy of reperfusion, age, sex and Killip initial. After fits a
logistic regression model with the polynomial of reperfusion strategy as
dependent and explanatory mortality, age and initial Killip to study if there
are differences between ICP 1st and early fibrinolysis.
Results: The total number of patients admitted to the ICU with a
diagnosis of STEMI in that period was 1767. The 77.8% were male and
22.2% female. The average age was 62.13 and 70.3 respectively. In Killip
III-IV admitted 10% of patients.
Reperfusion strategy used has been divided into none (N), primary PCI
(IP), early fibrinolysis (EF) and late fibrinolysis (LF), these last two distinct
if committed before or after three hours of onset of pain. In each year
have made respectively:
2009: 81 N, the IP 57 and 149 EF and 99 FT.
2010: 78 N, 61 IP, EF 148 and 79 LF.
2011: 97N, 91 IP, EF 133 and 104 LF.
2012: 96N, 104 IP, 130 EF and 80 LF.
2013 (until June 30): 39 N, 61 IP, 47 EF and 42 LF.
The overall mortality by reperfusion technique used was 4% when none
was used, 6% in ICP 1, 6% in early fibrinolysis and 9% late fibrinolysis.
By adjusting the binary logistic regression model we obtain that none of the
techniques used is related to mortality. Yes they do age and Killip on admission.
In the polytomous logistic regression model to note that early fibrinolysis
and PCI draws on 1st does not show a statistically significant mortality
outcome variable.
Conclusions: The results in our province in terms of mortality in ICU
between primary PCI and fibrinolysis early show no statistically significant
difference.

A753
Comparison between h-fabp & troponin i as outcome predictors in
sepsis and sepsis-related LV dysfunction
HM Sherif*, M AbulWafa, A Gaber, W Sami
Faculty of Medicine, Cairo University, Critical Care Medicine, Cairo, Egypt
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A753
Background: The emerging cardiac biomarker heart-type fatty acidbinding protein (H-FABP) is rapidly released from cardiomyocytes into the
circulation shortly after the onset of the cell damage. Few studies have
investigated its utility in critically ill patients and whether it offers a
similar and even superior power to the conventional cardiac biomarkers.
Objective: Estimation of the prognostic significance of H-FABP as an
independent risk factor in patients with septic shock and the prevalence
of sepsis related myocardial dysfunction, in comparison to Troponin I.
Methods: Fifty ICU patients (pts.) with sepsis were enrolled in this study.
All pts. were subjected to APACHE II score as a clinical scoring system on
admission and every 24 h during the ICU stay. All pts. were also
investigated for the serum levels of both H-FABP and Troponin I during
the first 24 h after admission. Using modified Simpson´s method,

Figure 1(abstract A751) Maximum and minimum intraoperative heart rate – multivariable model
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echocardiographic left ventricular (LV) end-diastolic volume (LVEDV), LV
end-systolic volume (LVESV) and LV % ejection fraction (%EF) were
calculated on admission and after 24 h.
Results: The pts. were divided into 12 pts. (mean: 50.2 ± 21 years)
suffering from sepsis with stable hemodynamics (group-1), and 38
patients (mean: 58.4 ± 19.2 years) with septic shock (group-2). Compared
to group-1, H-FABP of group-2 showed a significant higher values (76.3%
vs. 33.3% of pts., P < 0.05), but the data was comparable for Troponin I.
In both groups; compared to pts. with negative H-FABP, pts. with positive
H-FABP showed a significant increased number of pts. (66% vs. 34%, P <
0.05), but the data was comparable for Troponin I. Compared to group-1,
APACHE II score in group-2 showed significantly higher values (31.9 ± 9.3
vs.16.2 ± 7.1, P < 0.001). In both groups, the positive H-FABP pts. had
significant higher APACHE II score than the negative H-FABP pts. (32.3 ±
8.7 vs. 20.1 ± 11 of pts., P < 0.001), but the data was comparable for
Troponin I. Despite the positive H-FABP pts. and negative H-FABP pts.
were comparable for LV%EF after 24 h of admission, but the positive HFABP pts. showed significant increased LV volumes (LVEDV=105 vs. 77 ml,
P < 0.05, and LVESV=49 vs. 33 ml, P < 0.05), respectively. The mortality
rate was significantly higher in group-2 vs. group-1 (78.9% vs. 41.7%, P <
0.05). H-FABP was a better prognostic marker than Troponin I; it showed
a higher prevalence of mortality (88% vs. 35%, P < 0.001) with good
correlation (r = 0.54, P < 0.05). Multivariate regression analysis showed
that the number of organ dysfunction with positive H-FABP pts. raised
the odds of mortality 7.5 times (P < 0.05).
Conclusions: H-FABP is a good prognostic marker and an independent
risk factor for mortality in patients with severe sepsis and septic shock
than Troponin I. During the first 24 hours of ICU admission, the positive
H-FABP patients showed significant relation with sepsis-related LV systolic
myocardial dysfunction.

A754
Characteristics associated with low risk of significant coronary stenosis
after an episode of acute coronary syndrome
R Blancas*, Ó Martínez González, M Chana, D Ballesteros, B López Matamal,
MÁ Alonso, C Martín Parra
Hospital Universitario del Tajo, Critical Care, Aranjuez, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A754
Introduction: Over 15% of patients admitted for acute coronary
syndrome have absent or non-significant coronary lesions [1]. Anyway,
intensive antithrombotic treatment and invasive procedures are planned
in these patients. It would be important to have some elements to
predict patients at low risk for coronary stenosis.
Objectives: To describe the characteristics and outcome of patients
admitted for acute coronary syndrome (ACS) with absent or nonsignificant coronary lesions.
Methods: Patients admitted to the ICCU for ACS between 2008 and
November 2014 were included. We compared the group with absent or
non-significant coronary lesions (< 50% coronary lumen stenosis) with the
group with significant lesions. Variables were compared using the Chisquare test or Fisher´s exact test where appropriate. P value was considered
statistically significant when p < 0.05.
Results: Three hundred and twenty-five patients were admitted for ACS.
Those patients to whom coronary angiography was not performed
(39 patients) and those admissions following the first one of each patient
were excluded from the statistical analysis. The mean age was 62.96 ±
13.18 years.
(64.8 ± 12.6 for group with normal coronary arteries or non-significant
lesions, 64.99 ± 13.32 for the group with significant injuries, p = 0.217).
Females represented 28% of patients. Coronary catheterization showed no
lesions in 37 patients (12.9%) and non-significant lesions in 1 (3.8%). The
variables associated with the presence of normal coronary arteries or nonsignificant lesions were: female gender, pretreatment with dicoumarol,
digoxin or nitrates, non-inferior-posterior presence of ischemia on EKG and
negative markers of myocardial necrosis. Both groups had a similar
outcome in ICCU except for the developement of new myocardial
infarction, which could be related to percutaneous revascularization.
Conclusions: Some conditions in patients admitted for ACS may warn of
the possibility of the absence of significant lesions through the coronary
tree. While it is necessary to consider alternative diagnoses in these
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patients, their outcome in UCCI does not differ from those susceptible to
coronary revascularization.
Reference
1. Niccoli G, Scalone G, Crea F: Acute myocardial infarction with no
obstructive coronary atherosclerosis: mechanisms and management. Eur
Heart J 36:475-81.
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A755
Introduction: Cardiogenic shock independently of its etiology remains a
clinical challenge and its mortality remains unacceptably high.
Extracorporeal life support (ECLS) devices provide temporary mechanical
circulatory support in patients on refractory cardiogenic shock and are
usually implanted under emergency conditions in critical patients.
Objectives: To assess etiology, indication and outcome of patients supported
with veno-arterial extracorporeal membrane oxygenation (VA-ECMO).
Methods: Retrospective observational study collecting all patients who
were supported with VA-ECMO at our institution from June 2010 to
March 2015. Patients who were placed on ECMO post-cardiotomy were
excluded.
Results: During the study period fifty-five patients were supported with
VA-ECMO with mean age of 42 (16-66), being male 75%. The aetiology of
cardiogenic shock was acute ischaemic heart disease (IHD) 10 patients
(18,18%), chronic IHD with decompensated heart failure (DHF) 9 patients
(16,36%), dilated cardiomyopathy with DHF 24 patients (43,63%), acute
heart failure secondary to miocarditis 8 patients (14,54%) or other
(pheochromocytoma, cardiac sarcoma, peripartum) 4 patients (7,27%).
Our approach to cannulation was mainly peripheral, 52 patients (94,54%).
19 patients were supported with combined IABP (35,54%), with higher
incidence in the ischaemic heart disease group. Average duration of
ECMO support was 7,2 days+/- 4,8 days (range: 1-20). ECMO weaning was
possible in 30 patients (54,54%). Total recovery of heart function at
hospital discharge was observed in 12 patients (21,81%).
16 of our patients were upgraded to long term support (Heartware
HVAD® System) as a bridge to transplant. During the study period 4
patients received a heart transplant.
ITU mortality was 27,27% (15 patients) and overall mortality at hospital
discharge was 43,63%.
(24 patients). Refractory shock with multi-organ failure was the most
common cause of death.
(16 patients, 29%), followed by complications related with ECMO, as
uncontrolled haemorrhage.
(12,72%, 7 patients).
Cardiogenic shock secondary to myocarditis represents the group with
better overall survival, 100%, and IHD the one with higher mortality rate.
Conclusions: VA-ECMO can be indicated in patients with refractory
cardiogenic shock who have an underlying potentially reversible heart
condition, although it can also be used as a bridge to a ventricular assist
device or cardiac transplantation In-hospital survival rate of patients with
VA-ECMO varies up to 50% according to the cause of the cardiac
dysfunction. It remains difficult to determine which patients will benefit
from VA-ECMO and when this support will be futile. Patients who require
ECMO as a result of reversible causes such as myocarditis appear to have
the best prognosis with higher rate of recovery. Outcome remains worst
for patients with cardiogenic shock related with IHD.
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Epidemiological profile of octogenarian patients admitted to our
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L Ruiz-Del-Fresno, C Reina-Artacho
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Introduction: During the last decades is becoming more frequent to
admit patients older than 80 in the Intensive Care Unit (ICU). One of the
most common reasons for admission of these patients is Acute Coronary
Syndrome (ACS). We decide to study specifically this population, which
has distinctive features but has not been fully studied because its
advanced age has been an exclusion criteria in most clinical trials.
Objectives: To describe epidemiological features of patients older than
80, admitted in a our ICU because of ACS. We analyzed mortality and
functional capacity at six month time after the event.
Methods: We carried out an observational study examining clinical
records of all patients admitted in our Unit between June 1, 2013 and
June 30, 2014, aged 80 or older. We collect information about basal
physical and functional state, type of ACS, treatment applied and
evolution. Patients or their contact relatives, were interviewed again
6 months after admission to know their vital and functional state, that
was evaluated with Barthel Index (BI).
Results: Fifty two patients were studied, 80,8% (42 patients) were
admitted because of ST Elevation ACS (STEACS), and the rest Non STE
ACS (NSTE AVS). In STEACS patients reperfusion strategy was Primary
Percutaneous Coronary Interventionism (PPCI) in 78,5% of cases,
fibrinolysis 21,4%. In patients with NSTEACS 80% were treated with PCI in
80%, and surgically 10%. In STEACS total delay between symptoms onset
and PPCI was 4.6 h +/- 3.97 h; in contrast with NSTEACS where this delay
was 72 h +/-53 h (mean +/- SD). Global mortality rate was 21.5%
(11 patients) in ICU, and 34.6% (18) at 6 months, among STEACS patients
it was 40.4% (17) and in NSTEACS patients 10% (1).
Regarding place of death, 61.1% die in ICU (11 out of 18 patients), 16.6%
(3) in hospital out of ICU, and 22.2% (4) after discharge to home.
Regarding 34 survivors, functional state at six month could be recovered
in 28, and 50% of them had a BI score < 90 points (moderate, severe or
total dependency), and 35.7% less than 60 BI points indicating severe or
total dependency 6 months after the admission.
Conclusions: Patients older than 80, admitted in ICU because of STEACS
have a high mortality rate, higher than expected from previous literature:
in GRACE registry ( [1]), global mortality was 9.3% for patients between
75 and 85 years old and 18.4% for those older than 85. In addition, a
high percentage of survivors remain with at least moderate dependency.
And this in spite of an optimal treatment according to current clinical
guidelines. It is necessary to design studies in this subgroup of patients,
oriented not only to mortality but also to quality of life; to better identify
in what patients this treatments are cost-efficient.
Reference
1. Avezum A, Makdisse M, Spencer F, et al: Impact of age on management
and outcome of acute coronary syndrome: observations from the Global
Registry of Acute Coronary Events (GRACE). Am Heart J 2005, 149:67-73.
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Table 1(abstract A757)
Patients
n = 195

Survivors
n = 152

Nonsurvivors
n = 43

121/74

95/57

26/17

Age (years)

51.8 ± 17.1

51.5 ± 17.3

52.9 ± 16.8

APACHE II score

16.3 ± 8.3

13.6 ± 6.1

25.5 ± 8.5

Death risk (%)

25.3 ± 24.1

18 ± 17.3

50.6 ± 27.7

Mechanical
ventilation (days)

2.6 ± 4.8

1.6 ± 3.6

6.13 ± 6.0

ICU length of stay
(days)

4.3 ± 5.6

3.24 ± 3.8

8.2 ± 8.7

Hospital length of
stay (days)

24 ± 21

23 ± 22

24 ± 20

Sex (M/F)

Overall mortality (%)

22

Figure 1(abstract A757)

MANAGEMENT AND OUTCOME II
A757
The APACHE II and serum sodium levels as predictors of mortality in
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Introduction: The body sodium imbalance (dysnatremias) may be
associated with increased mortality of critically ill patients. Evidence
suggests that changes in the serum sodium level on admission to the
intensive care unit (ICU), may lead to a poor outcome.
Objectives: The objective of this study was to evaluate the ability of
APACHE II and serum sodium levels to predict mortality of surgical
critically ill patients.
Methods: One hundred and ninety-five surgical patients (62 % males and
38% females; mean age of 51.8 ± 17.3 years) admitted to the ICU in the
post-operative phase were retrospectively studied. The patients were
divided into survivors (n=152) and nonsurvivors (n=43). APACHE II, and
serum sodium levels at admission, 48-h and discharge were recorded.

The capability of each index (APACHE II, Sodium-admission, sodium 48-h
and sodium-discharge) to predict mortality of surgical patients was
analysed by receiver-operator characteristic curves (ROC). Odds ratios (OR)
and 95% confidence interval (CI) for hyponatremia (Na< 136 mmol/L) and
hypernatremia (Na>144 mmol/L) were calculated.
Results: Comparison of data between survivors and nonsurvivors is
summarized in Table 1. The mean APACHE II was 16.3 ± 8.3 (13.6 ± 6.1
for survivors and 25.5 ± 8.5 nonsurvivors). The area under the ROC curve
for APACHE II was 0.841 (0.782-0.889) and 0.721 (0.653-0.783), 0.754
(0.687-0.812), 0.720 (0.651-0.782) for serum sodium level at admission, 48h and discharge, respectively. OR for hyponatremia and hypernatremia
were 5.33 (1.77-16.08) and 0.25 (0.1-0.65). The comparisons of ROC curves
for these indexes are depicted in figure 1.
Conclusions: Even though APACHE II was the most effective index to
predict mortality in the surgical critically ill patients, the serum sodium
levels on admission may also be used as predictor of outcome.
References
1. Funk GC, Lindner G, Druml W, et al: Incidence and prognosis of
dysnatremias present on ICU admission. Intensive Care Med 2010,
36(2):304-11, Feb.
2. Darmon M, Diconne E, Souweine B, et al: Prognostic consequences of
borderline dysnatremia: Pay attention to minimal serum sodium change.
Crit Care 2013, 21:17(1):R12, Jan.
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Introduction: Decades of advancements in critical care medicine have led
to dramatic mortality and morbidity reductions in intensive care units
(ICU). Unfortunately, significant advances in neuromuscular and
neurocognitive functional recovery have lagged behind [1], despite broad
evidence demonstrating that patients who survive critical care admissions
may have long-term function declines, and increased long-term morbidity
and mortality [2].
Early mobility programs (EMP) have been shown to improve patient clinical
outcomes; however, a lack of evidence associated with financial outcomes
has served as a barrier to investment for program implementation [3].
Objective: To evaluate the financial benefits/challenges associated with
the published clinical outcomes of EMPs in the US ICU environment.
Methods: Using literature based clinical outcome estimates of EMPs for
ICU patients, we developed a financial impact model and simulated the
impact of introducing an EMP in an ICU on costs to hospitals, third-party
payers, and capitated healthcare delivery systems. The model includes
the following key variables: annual number of ICU admissions by
ventilation status and insurance type; improvements in clinical and
administrative outcomes e.g. length of stay (LOS), days on ventilator, and
rate of hospital readmission; cost savings associated with the clinical and
administrative outcomes; and start-up and operating costs.
Results: The total net present value over a seven-year time horizon of an
EMP for a US hospital with 1000 yearly ICU admissions exceeds $2.3 m. The
yearly cost-of-care savings generated by reducing ICU and Non-ICU for
both ventilated and non-ventilated patients and the number of days on
ventilation for a hospital is approximately $927,000. The impact of EMPs on
hospital readmissions generates an additional $93,000 annual savings by
reducing US hospital readmission penalties. The model also suggests that
EMPs generate even greater value for third-party payers and capitated
health systems.
Conclusions: EMPs may generate substantial clinical improvements in
ICU patients and reduce costs to hospitals, payers, and capitated health
care delivery systems. Even when the expected clinical effectiveness of an
EMP is reduced by 20% the estimated net present value was positive by
the second year of the program.
Grant Acknowledgment: This study was supported by Hill-Rom
Corporation.
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Introduction: Acute mortality for adult critically ill patients with sepsis is
improving. There is ample evidence that survivors of sepsis have an
ongoing risk of death that extends beyond the acute illness. [1] However,
whether sepsis is an independent and potentially causal factor in these
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outcomes is unclear. Since sepsis likely increases acute mortality
compared with other conditions, studies to address this question would
have to separate acute from post-acute mortality, adjust for confounding
variables, and identify appropriate control populations. We performed a
systematic review of studies reporting longer-term mortality following
sepsis in adult ICU patients to specifically identify those that contained
sufficient analyses to address issues of causality.
Objectives: Our objective was to evaluate whether studies reporting
longer-term outcomes have the design features and/or statistical analyses
to support causal inferences about the association between sepsis and
longer-term mortality.
Methods: A systematic search for non-randomized and randomized
clinical studies in the Medline (1946-2013) and Embase (1974-2013)
databases was performed (Ovid platform). Search terms included the
following ‘mp’ terms, MESH headings and combinations thereof- sepsis,
septic shock, septi?aemia, outcome, quality of life, cohort studies, and
randomi?ed controlled trials. Results presented as median [IQR] of
proportions. Acute mortality refers to ICU/hospital/up to 30-day and
[1-acute mortality] was defined as acute illness survival. Post-acute
mortality is the proportion of deaths in acute illness survivors over the
long term follow up period.
Results: The search identified 4034 articles, excluding duplicates, and 23
studies reported one-year or longer-term, post-acute mortality. In these
studies, 65.1% [53.1%-72.1%] sepsis patients survived the acute illness.
The one-year, post-acute mortality in sepsis survivors was 24.4% [18.4% 42.8%]. Only four studies reported a non-sepsis control arm and their
design/analysis features precluded causal inferences. [2-5].
Conclusions: Based on our systematic review, there is limited evidence
to support the hypothesis that sepsis causes an increase in post-acute
mortality. Future studies reporting acute and post-acute mortality,
adjusted for confounding, should incorporate multiple control
populations to help us answer this question.
Grant Acknowledgment: NIHR UK, Biomedical Research Centre, Kings
Health Partners.
References
1. Winters BD, et al: Crit Care Med 2010, 38:1276-83.
2. Ghelani D, et al: J Eval Clin Pract 2009, 15:424-35.
3. Korosec Jagodic H, et al: Crit Care 2008, 10:R134.
4. Quartin AA, et al: JAMA 1997, 277:1058-63.
5. Regazzoni CJ, et al: J of Gerontol 2008, 63:210-12.

A760
Outcomes of an Indian intensive care unit in a tertiary hospital - a
prospective observational study
S Jakkinaboina*, P Peddapyata, S Paul, R Celerappa, M Aleem
Apollo Health City, Critical Care Medicine, Hyderabad, India
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A760
Introduction: The mortality and morbidity of the patients admitting to
the intensive care unit is high all over world. The evidence based
treatment can improve the outcomes in the intensive care unit.
Objectives: The objectives of this study were to evaluate the effect of an
in-hospital mortality and morbidity for the patients admitting to the
intensive care unit in a tertiary care hospital with adherence to evidencebased guidelines.
Methods: All the patients admitted to the ICU are enrolled except post
cardiac arrest and paediatric patients. A prospective study was done for a
period of 6 months from Feb 2014 to Aug 2014. The data was collected
from patient records after ethics committee approval. The primary end
point was in-hospital mortality. The secondary outcomes were hospital
and ICU length of stay.
Results: The total number of patients enrolled are 486.
Table 1 shows the data of the overall patients in the group.
The in-hospital mortality is 7.41%. The most common admission diagnosis
is shock. Most common comorbidities are Diabetes and hypertension
(38.68%) followed by diabetes(10.7%). Neutropenia is present in 2.88%
patients. 80.25% patients received antibiotics before admission to ICU,
Most common antibiotics used are BL+BLI (57.61%) combination followed
by carbapenems(14.82%). Most common organ failure is lung (23.87%)
followed by Renal failure(23.46%). RRT given for 22.22% patients.
Tracheostomy was done in 4.53% patients. The factors which increased the
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Table 1(abstract A759)
Author [time] Sepsis subtype

Acute
Mortality
Sepsis

Ghelani D et
al [5 years]

(a) ICU Admission (b)
Nosocomial

KorosecJagodic H et
al [2 years]

Sepsis

Quartin AA et
al [1 year]
Regazzoni CJ
et al [1 year]

Post-Acute
Mortality
Sepsis

Description of Controls

Acute
Mortality
Controls

(a) 41.9% (b) (a) 26.5% (b)
64.5%
15.1%

(a) Non sepsis ICU (b)
Infected Hospital (c) Non
infected Hospital

(a) 25.5%
(a) 31.5% (b)
(b) 9.5% (c) 28.6% (c)
2.5%
18.8%

Multivariable
adjustment

58.0%

Trauma

38.0%

-

(a) Uncomplicated Sepsis (a) 23.0% (b) (a) 23.0% (b)
(b) Severe sepsis (c) Septic 47.0% (c)
24.0% (c)
shock
57.0%
23.0%

3 risk adjusted hospital
controls for each sepsis
subtype

(a) 8.0% (b) (a) 16.0% (b)
10.0% (c)
18.0% (c)
9.0%
17.0%

Multivariable
adjustment

Severe sepsis

Non-septic patients

14.7%

Multivariable
adjustment

21.8%

11.0%

37.2%

Table 1(abstract A760) Data of the overall patients
admitted to the ICU
Variable

Mean n

standard deviation, (%)

Age in years

55.42

17.5

ICU length of stay in days

3.52

3.2

Hospital length of stay in days

9.11

9.24

APACHE II Score

14.72

8.2

SOFA Score

8.33

4.2

Male sex

282

(58.02)

Medical patients

386

(79.42)

Vasopressors

152

(31.28)

Mortality

36

(7.41)

Table 2(abstract A760) The variables between survivors
and nonsurviors
Variable

Non surviors

Surviors

p Value

Ventilator days

2.56

0.59

0.001

APACHE II SCORE

27.06

13.73

0.001

SOFA SCORE

10.94

8.12

0.001

Neutropenia

6

8

0.001

Reintubation

4

10

0.001

ICU length of days

3.39

3.53

0.79

Renal replacement therapy

22

86

0.001

Vasopressors

36

116

0.002

Sex Male / female

20 / 16

262 / 188

0.76

mortality are increased ventilator days, increased APACHE II and SOFA
score, shock as the diagnosis, comorbidities both diabetes and
hypertension, presence of neutropenia, reintubation, sepsis, antibiotics
before admission to hospital, lung and renal as organ failures and use of
renal repalcement therapy. Almost the same factors increased the ICU and
hospital length of stay. The ICU acquired infection total are 20patients
(4.12%) has 65% ESBL(E. Coli, kleibsiella), MDR 25% (Kleibsiella,
psedomonas) MRSA 5%, MSSA 2%, Fungal infections 3%. The hospital
acquired infection (other wards) 12 patients(2.47%) with ESBL 70% and
30% are MDR organisms. The community acquired infections are 30% non
ESBL, 40% ESBL, MDR 10% and remaining 20%. The data of survivors and
non survivors are in table 2.

Post-Acute
Mortality
Controls

5.0%

20.3%

Analysis
feature for
causality

The overall group mortality is 7.41% (36 patients) in our study is far less
than calculated as per APACHE II is 18.6% for the infection.
212 sepsis patients are present in this study divided into different groups.
The remaining patients are 274 which are grouped as no sepsis patients.
These are represented in table 3.
Conclusions: The mortality and morbidity in our ICU is less compared
with standard scoring systems APACHE II and SOFA. The infection rate in
the ICU is less, but more resistant organisms are present. We need
measures to decrease the resisstant organisms.
Reference
1. Characteristics and outcomes for critically ill patients in ICU. Crit Care
Med 2005, 33(9):1922-7, Sep.

A761
Blood purification therapy prolongs the duration of intensive care unit
stay to 14 days or more
H Dohgomori1,2*, J Imamura2, S Saho2, K Kamimura2, I Kukita1
1
Ryukyu University Hospital, Department of Emergency Medicine, Nishiharacho, Japan; 2Kagoshima Medical Center, Department of Emergency
Medicine, Kagoshima, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A761
Introduction: In the intensive care unit (ICU), severely ill or injured
patients who undergo specific treatments, including artificial ventilation
and blood purification (BT), may require a longer duration of ICU stay
than patients not receiving specific treatments.
Objectives: To clarify the influence of BT on the duration of ICU stay.
Methods: Patients who received medical treatment in the ICU of
Kagoshima Medical Center (Kagoshima, Japan) from August 2014 to
December 2014 were enrolled in the present study. APACHE 2 scores
were calculated upon admission to ICU. The medical records were
retrospectively reviewed for the following: duration of ICU stay, disease
severity on admission to ICU shown by APACHE2 score, and necessity for
BT. Data obtained from two groups of patients BT+ and BT− were
compared and statistically analyzed according to duration of ICU stay.
The local ethics committee approved the present study and informed
consent was waived.
Results: A total of 525 patients were admitted to ICU during the study
period, and of these, 479 (average age 71.4 years, male/female ratio 303/
176) did not undergo BT, while 46 (average age 71.2 years, male/female
ratio 35/11) underwent BT. Compared with BT (−) patients, BT (+) patients
had significantly higher mean APACHE 2 scores on ICU admission
(18.8 vs. 11.1) and longer mean duration of ICU stay (17.1 vs. 4.1 days).
Conclusions: In Japan, the national health care insurance covers only 14
ICU days for the intensive care by paying additional fee. Therefore, a
longer duration of ICU stay incurs additional financial burden on the
patient; 135,000 JPN per day for the first 7days and 120000 JPN for the
next7 days is paid as the additional fee to hospitals for each ICU patient.
However, this is not the case for ICU stay of more than 14 days. In this
study, ICU patients undergoing BT were more critical and required
intensive care for more than 14 days. Therefore, this may incur additional
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Table 3(abstract A760) The data of the various group of sepsis patients
Group

Age in
years

ICU length of number of
days
patients

Hospital length
of days

Ventilator days APACHE II
mean
Score

SOFA
Score

Neutropenia Mortality
%

No Sepsis

52.2

3.2

9.58

0.58

7.72

6

274

12.23

4.37

Septicshock 58.94

3.73

148

8.47

0.9

18.18

9.36

8

13.33

Severe
Sepsis

64.83

4.83

24

9.33

0.17

16.25

7.58

0

0

Sepsis

58

4.5

40

7

4

17.5

8.5

0

0

cost for the patient. To moderate this fee system is thought to be one
option for better ICU care.

A762
Evaluation and implementation of the 4 hour ICS core standard: 2 year
audit across the greater manchester critical care network
AJ Parker*, JH Littler, JM Eddleston
Greater Manchester Critical Care Network, Manchester, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A762
Introduction: The Intensive Care Society (ICS) of the UK introduced ’Core
Standards for Intensive Care Units’ in 20131. It outlined a standard that a
patient should be admitted to a Critical Care Unit within 4 hours of
making the initial decision. This necessitates accurate recording of key
decision times in patient notes or other hospital systems for calculation
of an accurate time interval to admission.
Currently there is no specifically agreed format or data submission system
to capture this.
Method: We established an annual month long audit across Greater
Manchester Critical Care Network (GMCCN) to examine compliance with
the ICS standard for unplanned access to Critical Care.
We undertook prospective analysis of consecutive unplanned admissions
to 9 Intensive Care Units (ICU), recording the time of the decision to
admit to Critical Care and actual admission time. After year 1, results and
barriers to implementation were fed back to individual sites to allow
them to try and improve performance and data capture. The audit was
repeated 1 year later.
Results: Table 1 shows audit data across 2 years. Figure 1 shows the
proportion of patients admitted within the first four hours from the
decision to admit to critical care. Overall 82.8% were admitted within 4
hours in 2013 vs. 82.3% in 2014.
Further analysis of 2013 data showed only 82% of total unplanned
admissions across the network were captured in the audit.
Conclusions: Data capture has improved over two years within GMCCN
but overall performance is unchanged. Continued audit is required to
measure compliance and drive improvement.
There are significant barriers to data capture. Encouraging clinicians to
document the time of their decision to admit a patient remains a
challenge within paper based records. Extracting information for audit
requires additional work that may not capture all patients and limits audit
frequency.
In many hospitals, electronic data management systems do not record
the decision to admit to Critical Care in the same way that admission
time is recorded. Integrating this function into electronic patient/ bed
management systems would improve data and could be utilised in real
time to drive performance of care providers.
Agreement as to the precise time of the decision to admit varies between
clinicians. Immediate stabilization may take considerable time. Requesting
an admission before or after appropriate clinical delays e.g. trips to

radiology impacts on timing. This needs to be considered, particularly if
the ICS standard were to be linked to penalties for non-compliance.
High quality care remains the aim of standards rather than achievement
of the target. Careful implementation should seek to ensure that the goal
remains that care is delivered in the right place at the right time by the
right team.
Reference
1. Core Standards for Intensive Care Units, Ed 1, 2013. Faculty of Intensive
Care Medicine and the Intensive Care Society.

A763
Time to hospital discharge and subsequent hospital readmission and
mortality rates in ICU survivors
R Campbell*, L Paton, P Stenhouse, A Mackay
Victoria Infirmary/ NHS Greater Glasgow & Clyde, Glasgow, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A763
Introduction: As intensive care mortality falls, there is growing focus on
the deficits in physical, mental and cognitive function encountered by
survivors of critical illness. Termed the post-intensive care syndrome [1],
this significantly and persistently impacts both health-related quality of
life [2] and long term survival [3].
Objectives: We sought to review post-ICU outcomes in patients
discharged from our unit to quantify the associated morbidity and
mortality that exists following critical illness.
Methods: Patients surviving to ICU discharge at the Victoria Infirmary,
Glasgow, between July 2012 and June 2013 were retrospectively identified
and characterised using the WardWatcherTM database.
Subsequent hosptial admissions and mortality over a minimum of one
year follow-up were determined using the Clinical PortalTMplatform and
data entered into an ExcelTMspreadsheet to facilitate analysis.
Results: During the study period, there were 240 admissions from 231
patients (121 men, 52.4%) where survival to ICU discharge was achieved.
This cohort had a mean age of 58 years (IQR 44 - 70) and mean APACHE
score of 20 (IQR 14 - 25).
The Majority of ICU admissions were medical (n=143, 61.9%) in
comparison to surgical (n=88, 38.1%). Follow-up data indicated 199
patients (86.1%) left hospital at a median of 11 days post-ICU discharge
(IQR 5 - 19 days).
Over at least one year, 137 patients (68.8%) were readmitted to hospital
on 457 occasions and 24 (12.1%) died.
There was a trend towards reduced survival and longer time to hospital
discharge in older patients but no clear effect of age on subsequent
hospital admission or mortality rates.
Conclusions: Our study demonstrates high hospital readmission and
significant mortality rates among the proportion of critically ill patients
surviving to hospital discharge.
Post intensive care syndrome is a major contributor to these adverse
outcomes, but as yet, incompletely understood and inadequately

Table 1(abstract A762) Numbers in audit 2013-2014
Year ICU Patients in
Audit

Patients for whom delay was
calculable

Proportion of audit group with a calculable time from decision to
admission (%)

2013 204

157

76.9%

2014 217

175

80.6%
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Figure 1(abstract A762) Compliance with 4 hour admission
standard.

addressed. Intensive rehabilitation may be needed if intensive care is to
achieve more than survival, and deliver meaningful patient outcomes
with appropriate resource utilisation.
References
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A764
The relationship between nocturnal hypoxia and sofa score on critically
ill patients at the ICU
B Gucyetmez1*, HK Atalan2, UA Turan3, E Ozden4, M Berktas5, N Cakar6
1
Acibadem International Hospital, Intensive Care Unit, Istanbul, Turkey;
2
Atasehir Memorial Hospital, Intensive Care Unit, Istanbul, Turkey; 3Acibadem
Kadıköy Hospital, Intensive Care Unit, Istanbul, Turkey; 4Antalya Memorial
Hospital, Intensive Care Unit, Antalya, Turkey; 5Yeditepe University, PEPIRC,
Istanbul, Turkey; 6Acibadem University Medical Faculty, Department of
Anesthesiology and Intensive Care, Istanbul, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A764
Introduction: Apnea test (AT) (ApneaLink™, RESMED-Munich, Germany)
can be used for different clinical conditions to calculate apnea-hypopnea
index (AHI) and nocturnal hypoxia (NH) at intensive care unit (ICU) [1]. It’s
shown that obstructive sleep apnea syndrome (OSAS) and NH is associated
post-operative complications, longer length of hospital stay, atrial
fibrillation, pulmonary hypertension and nocturnal death [2,3]. NH can lead
to tissue hypoxia and thus a higher SOFA score at the ICU admission.
Objectives: The purpose of the present study is to investigate the
relationship between SOFA score at the ICU admission and NH.
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Methods: Upon the approval of local ethical committee, patients were
screened prospectively and critically ill patients at the ICU older than
18 years were included whereas those with chronic obstructive
pulmonary disease, lung cancer and OSAS were excluded. Of the 98
eligible ones; 10 patients with SOFA score ≤2 at the ICU admission and
10 with SOFA score>2 at the ICU admission were randomly selected
regarding a priori sample size calculation. AT was performed for all
patients at night before hospital discharge. Patient’s age, gender, body
mass index (BMI), charlson comorbidity index (CCI), lenght of time of AT,
AHI, minimum SpO2 (min-SpO2), lenght of time for SpO2≤90%, percentage
of nocturnal hypoxia (NH%) in the AT, minimum and maximum heart rate
(min-HR and max-HR), APACHE II and SOFA scores and length of ICU and
hospital stay were recorded. Groups were compared by using Mann
Whitney U test due to non-normal distribution pattern.
Results: Groups were similar in terms of age, gender, length of time for AT
and min-HR (p>0.05 for each). Median BMI (27.7 kg/m2 vs. 25.5 kg/m2),
APACHE II score (20.0 vs. 12.5), SOFA score (4.0 vs. 1.5), Charlson
comorbidity index (5.0 vs. 4.0), AHI (33.0 vs. 20.5), length of time for
SpO2 ≤90% (178.0 mins vs. 36.0 mins), NH % (51.2% vs. 13.6%), max-HR
(133.0 bpm vs. 100.0 bpm), length of ICU stay (5.0 days vs. 3.0 days), length
of hospital stay (5.0 days vs 2.5 days) of patients with SOFA score >2 were
significantly higher than those with SOFA score ≤2 (p < 0.005 for each).
Conclusions: Nocturnal hypoxia means the decrease in tissue oxygen
delivery during sleeping. Undiagnosed OSAS and nocturnal hypoxia can
cause an increase in CCI and SOFA scores at the ICU admission. According
to our results, we can suggest that the patients who have a SOFA score
higher than 2 at the ICU admission should be evaluated in terms of
nocturnal hypoxia.
References
1. Gucyetmez B, et al: J Med Case Rep 2014, 8:181.
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A765
Exploring challenges of RCTS in the emergency and critical care setting
P Mouncey*, S Power, DA Harrison, SE Harvey, KM Rowan
ICNARC, Clinical Trials Unit, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A765
Introduction: Approximately 50% of randomised controlled trials (RCTs) fail
to recruit to time and target. RCTs in the emergency and critical care settings
pose additional challenges including time of presentation of potentially
eligible patients and the time required to formally recruit patients.
Objectives: To describe the screening and recruitment patterns in RCTs
in an emergency/critical care setting in the National Health Service (NHS)
in England and to explore the impact that time taken to consent patients
may have on the delivery of an early intervention.
Methods: We recently completed two large multicentre RCTs in the
emergency and critical care setting. Both RCTs were evaluating the
delivery of an early intervention - early, goal-directed therapy (a
resuscitation protocol) (n=1260 patients in 56 sites) [1] and early
nutritional support (n=2400 patients in 33 sites) [2]. As well as collecting
data for the evaluation, we also collected data around screening,
recruitment and timing.
Results: In both trials, due to the emergency/critical care setting,
recruitment rates were lower - with eligible patients missed - at nights

Table 1(abstract A763) Follow up data
Survival to hospital
discharge

Median time to hospital
discharge

Subsequent hospital admissions

Subsequent
death

Whole cohort
(n=231)

199 (86.1%)

11 days IQR [5-19]

137 patients (68.8%) 457
admissions

24 patients (12.1%)

≤ 49 years (n=71)

70 (98.6%)

6 days IQR [2-16]

44 patients (62.9%) 163 admissions 7 patients (10%)

≥ 50 years (n=160)

129 (80.6%)

12 days IQR [7-21]

93 patients (72.1%) 294 admissions 17 patients (13.2%)

≥ 70 years (n=58)

46 (79.3%)

17 days IQR [11.25-27.5]

30 patients (65.2%) 88 admissions

8 patients (13.7%)

≥ 80 years (n=21)

15 (71.4%)

20 days IQR [14.5-27]

10 patients (66.6%) 26 admissions

2 patients (13.3%)
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and at weekends with an absence of study “delegated” staff available
often cited as the reason. In both trials, 81% of patients were recruited
Monday to Friday 08:00 to 19:59. In the trial on resuscitation, the time
taken to formally recruit patients impacted on the early nature of the
intervention (time from meeting the inclusion criteria to randomisation
was on average 1.1 hours).
Conclusions: Until research infrastructure can be delivered 24/7 in the
NHS in England, RCTs in the emergency and critical care setting will
struggle to deliver to time and target. The use of deferred consenting
procedures for time-sensitive interventions warrants further debate.
Grant Acknowledgment: Both RCTs were funded by the National
Institute for Health Research Health Technology Assessment Programme
(07/37/47; 07/52/03).
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A766
Evaluation of the relative weight (RW) of diagnosis-related groups (drg)
in critically ill patients (CIP) with severe sepsis (SS) according to the
major diagnostic categories (MDC)
J Ruiz Moreno1*, E González Marín1, MJ Esteve Paños1,
R Corcuera Romero de la Devesa1, MJ Riba Ribalta1, S Godayol Arias1,
N Conesa Folch1, F Baigorri González1, A Artigas Raventós2
1
QuirónSalud Hospital Universitario Sagrat Cor, Critical Care Department,
Barcelona, Spain; 2Hospital de Sabadell & QuirónSalud Hospital Universitario
Sagrat Cor, Critical Care Department, Sabadell, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A766
Introduction: Apart from financial purposes (cost accounting), DRG as
case - mix system are not used for obtaining competitive advantage. The
variability of the RW of DRG related to SS has not been researched; it
could be relevant from a socioeconomic perspective. In relation with SS,
we hypothesize that the average RW of each MDC is different.
Objectives: Analyze if the RW of the DRGs in CIPs with SS behaves
differently depending on the MDC.
Methods: • Type of Study: prospective, analytical, longitudinal, and
observational.
• Period: January 1-2011 / June 30-2014 (42 months).
• Setting : Medical/Surgical ICU.
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• Population: 2559 CIPs admitted consecutively to the ICU; sample:
484 CIPs with SS.
• Exclusión criteria: CIPs < 16 y., major burn CIPs, 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). Each DRG can be
medical (M) or surgical (S).
• MDC: 1 (neurology), 2 (eye), 3 (ear, nose, mouth, throat), 4
(respiratory), 5 (circulatory), 6 (digestive, 7 (hepatobiliary & pancreas),
8 (musculoskeletal & connective), 9 (skin & breast), 10 (endocrine), 11
(urinary tract), 12 (male reproductive), 13 (female reproductive), 14
(pregnancy & childbirth), 15 (newborn), 16: (blood & immunological),
17 (mMyeloproliferative), 18 (infectious), 19 (mental), 20 (alcohol /
drug), 21 (Injuries & poison), 22 (burns), 23 (factors influencing health
status), 24 (HIV), 25 (PLT), 0 (PreMed, miscellany).
• Excluded MDC: 8 DRG with SS.
• Depending on the focus of sepsis, SS related to MDC ‘0’ (extra
Category) are transferred to another MDC.
• Statistical analysis: ANOVA, ´F´ Snedecor. Scheffe’s test post ANOVA
to find out which pairs of MDC are significative.
Results: See Tables 1 and 2.
• Excluded MDC: 2, 3, 4, 12,13,14, 15, 16, 17, 19, 20, 21, 22, 23, 24 y 25.
• Significative ANOVA (F Snedecor = 5,6633, P < 0,001):
Conclusions: • The RW of MDC ‘4’ and ‘6’ is greater than the RW of the
rest of the MDC.
• The RW of the rest of MDC are quite similar.
• MDC ‘4’ and ‘6’ differ, respectively, with 6 and 3 MDC.

A767
Attendance rate in icu follow up clinics: an analysis of patients that
attend the icu clinic compared to those that do not attend
M Colomo*, E Smithers, J Cherian, A Pareed, G De la Cerda
Queen’s Hospital, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A767
Introduction: In the UK, the implementation of ICU follow up services is
becoming a standard of care after the National Institute of Health and
Care Excellence (NICE) in 2009 published clinical guideline 83 (CG83) on
rehabilitation after critical illness [1].
Objectives: To compare the characteristics of the patients that attend
our ICU follow up clinic with those that do not attend (DNA) with the
objective of improving the selection of patients and decreasing the DNA
rate.

Table 1(abstract A766) Results I
MDC

8 DRG)

4 (114 DRG)

5 (30 DRG)

6 (152 DRG)

7 (94 DRG)

RW

8,46

11,06

6,19

9,93

4,50

5,11

4,03

5,16

3,76

MDC 1 (8 DRG)

NS

NS

NS

NS

NS

NS

NS

NS

NS

MDC 4 (114 DRG)

NS

0,01495

NS

0,0001

0,03020

0,04719

0,00989

0,00047

MDC 5 (30 DRG)

NS

0,01495S

NS

NS

NS

NS

NS

NS

MDC 6 (152 DRG)

NS

NS

NS

0,00015

NS

NS

0,03095

0,00165

MDC 7 (94 DRG)

NS

0,0001

NS

NS

NS

NS

NS

0,00015

8 (14 DRG)

9 (8 DRG)

11 (22 DRG)

18 (33 DRG)

Table 2(abstract A766) Results II
MDC

1 (8 DRG)

4 (114 DRG)

5 (30 DRG)

6 (152 DRG)

7 (94 DRG)

8 (14 DRG)

9 (8 DRG)

11 (22 DRG)

18 /33 DRG)

RW

8,46

11,06

6,19

9,93

4,50

5,11

4,03

5,16

3,76

MDC 8 (14 DRG)

NS

0,03020

NS

NS

NS

NS

NS

NS

MDC 9 (8 DRG)

NS

0,04719

NS

NS

NS

NS

NS

NS

MDC 11 (22 DRG)

NS

0,00989

NS

0,03095

NS

NS

NS

MDC 18 (33 DRG)

NS

0,00047

NS

0,00165

NS

NS

NS

NS
NS
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Methods: Retrospective cohort analysis of prospective collected data at a
tertiary centre from November 2011 to March 2015. The clinic is run
monthly by an ICU consultant and a critical care outreach nurse. Criteria
to be invited to the clinic are mechanical ventilation ≥ 3 days.
Demographics, duration of mechanical ventilation, ICU and hospital
length of stay, attendance/DNA to the follow up services and reason for
not attendance were collected.
Results: A total of 116 patients met the criteria to be invited to the clinic.
DNA rate was 44% which is similar to other series reported in the
literature. Patients who DNA required a longer length of mechanical
ventilation (10.05 days vs 12.42; p = 0.24), and a longer LOS in ICU (16.11
VS 19.96; p = 0.13) and in hospital (30.7 vs 34.5; p = 0.31) although these
differences are not statistically significant. Regarding the known reasons
for not attending clinic, (in 39% of the cases the reason was unknown)
the most frequent one was that the patient was very well and did not
Figure 3(abstract A767) Reasons for not attending.

feel beneficial to attend (12 patients). On the contrary, the rest of the
patients who failed to attend were either too unwell & disabled (6), still
in hospital & readmitted (9), had no transport means (5), or had died (4).
Conclusions: 1. The DNA rate in our clinic is still high.
2. Patients that do not attend are either too well or too sick to attend.
3. It is necessary to improve our selection criteria to this clinic to decrease
the DNA rate and optimize the service.
Reference
1. NICE: Rehabilitation after critical illness NICE Clinical Guideline 83 London, UK:
National Institute for Health and Clinical Excellence 2009.
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Health-related medium term quality of life in intermediate risk
pulmonary embolism in a general ICU
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JM Ayuela Azcárate, E Martínez Barrio, A Berrazueta Sánchez de Vega,
M Gero Escapa, JA Fernández Ratero, SA Ossa Echeverri, ME Perea Rodríguez,
C Carbajales Pérez
Burgos University Hospital, Burgos, Spain
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Figure 1(abstract A767) Length of MV.

Figure 2(abstract A767) ICU LOS.

Introduction: Quality of life (QOL) after an episode of pulmonary
embolism (PE) may be influenced by the factors related with the PE and
its complications.
Objectives: The aim is to determine whether poor clinical condition after
discharge (6-12 months) of patients with intermediate-risk (IR) PE is
influenced by epidemiological and clinical factors, echocardiography (TTE)
on admission and/or discharge; analytical and electrocardiographic (ECG);
specific treatment and associated complications [1].
Methods: Descriptive, observational study of patients with IR PE admitted
to the ICU during a 5 years period (2010-2014). IR PE was classified by
PESI. QOL was analyzed 6-12 months after discharge, into two subgroups:
good clinical condition (no dyspnea, normal life, partial dependence) or
poor condition (dyspnea, total dependence). Analysis: Chi square and
Fisher exact test. Variables: epidemiological (venous thrombosis, previous
embolism, oral contraceptive, immobilization, surgery, smoking, neoplasia,
heart and bronchial disease); clinics (syncope, chest pain, heart rate>110
bpm, Fi02>30%); analytical (troponin, proBNP, D-Dimer, pH, pC02); ECG;
TTE (right cavities dilatation (RCD), TAPSE< 15 mm, tricuspid regurgitation
(TR), pulmonary hypertension (PHT), Mc.Connell sign); treatment applied
(fibrinolysis or anticoagulation only) [2] and complications (mechanical
ventilation-MV, bleeding, home 02).
Results: 81 cases of PE; 67 cases IR were selected (56.7% male). Mean age:
66.31 ( ± 16.32) years. Two subgroups: 58.5% had good QOL while 41.5%
had poor condition at 6-12 months from discharge. We related all variables
with poor QOL obtaining: no statistically significant relationship (SSR) with
epidemiological factors and ECG, correlation with clinical factors: acidosis
on admission (p 0.001) and Fi02 (p 0.014) and hypercapnia (p 0.028) at
discharge. TTE factors were analysed: TAPSE, RCD on admission and TR at
discharge were SSR with poor QOL (p 0.001, p 0.039, p 0.034). There was
no association with the treatment applied. We found worst QOL in those
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who needed MV (p 0.02) had bleeding complications (p 0.003) and
required home 02 (p 0.016).
Conclusions: A poor QOL after IR PE discharge (6-12 months), is related
with acidosis, low TAPSE and RCD on admission; need of MV, high Fi02,
bleeding and hypercapnia complications during ICU stay; TR and needs of
home 02 at discharge.
References
1. Clinical practice guidelines of the European Society of Cardiology for
diagnosis and management of acute pulmonary embolism. 2014.
2. Fibrinolysis for patients With Pulmonary Embolism Risk intermediate-,
NEJM. 2014.
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Semi automated adjudication of vital sign alerts in step-down units
M Fiterau1, A Dubrawski1*, D Wang1, L Chen1, M Guillame-Bert1, M Hravnak2,
G Clermont3, E Bose2, A Holder4, A Murat Kaynar3, D Wallace3, MR Pinsky3
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Carnegie Mellon University, Auton Lab, Pittsburgh, United States; 2University
of Pittsburgh, School of Nursing, Pittsburgh, United States; 3University of
Pittsburgh, School of Medicine, Pittsburgh, United States; 4Emory University,
Department of Medicine, Atlanta, United States
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Introduction: Machine Learning (ML) has shown predictive utility in
analyzing vital sign (VS) data collected from physiologically unstable
monitored patients. Training an ML model usually requires sizable amounts
of labeled ground-truth data typically obtained via laborious manual chart
reviews by expert clinicians.
Objectives: To reduce effort of clinicians adjudicating vital sign alerts as
true alerts or artifacts. The approach can also enable real time filtering of
artifacts in vital sign monitoring systems.
Methods: Noninvasive VS data including ECG-derived heart rate (HR),
respiratory rate (RR), systolic and diastolic blood pressure (BP), and pulse

Figure 1(abstract A769) SpO2 alert chart time and low-d model.
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oxygen saturation (SpO2) is monitored to issue alerts whenever VS exceed
any of pre-set stability thresholds [1]. Two experts independently
annotated 40 of such alerts only using informative low-dimensional
projections of data onto statistical features extracted from raw VS data,
automatically selected by our ML system. Then these experts adjudicated
the same alerts using the available chart time series. We summarized the
results to observe consistency of adjudication. The statistical features were
extracted from each raw VS stream independently during the alert
window. 260 such alerts were adjudicated using the framework described
in [1] by a committee of 4 experts.
Results: Figure 1 shows an example of a clinical alert used in the study:
VS chart (top) and low-dimensional projection recommended for
adjudicating this alert by ML (below). In this projection, this alert can be
confidently labeled as a true alert, which was later confirmed via chart
review of the VS time series. Table 1 shows the outcome of the expert
annotation, with 23 alerts adjudicated correctly using the lowdimensional projections without the need for chart review, only 5
requiring chart review, and 10 alerts on which the expert clinicians
disagreed. In 2 of the cases, the intuition behind the ML-chosen
projection did not agree with the chart review. The use of the ML model
substantially reduced the need for manual chart reviews and overall data
annotation effort (approximately twofold). The ML system was trained on
260 labeled samples and tested on a separate set of alerts. It adjudicated
75% of them with high confidence, and identified 32% of them as likely
artifacts.
Conclusions: Effective training of ML-based automatic alert adjudication
systems can be achieved at substantial reduction of the effort required of
expert clinicians. The resulting models can be used to confidently identify
a significant percentage of the artifactual alerts.
Grant Acknowledgment: NIH NINR R01NR013912; NSF1320347.
Reference
1. Wang , et al: Intensive Care Med 2014, 40:S289.
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Table 1(abstract A769) Expert annotation study
Respiratory
Rate

Oxygen
Saturation

Correctly adjudicated using low-d
projection

11

12

Required chart review to adjudicate

5

0

Chart review disagrees with low-d

1

1

Experts disagree

3

7

A770
Causes and characteristics of death in ICU: a national study
JC Orban1*, Y Walrave1, M Leone2, B Allaouchiche3, JY Lefrant4,
JM Constantin5, S Jaber6, C Ichai1, AzuRea study group
1
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A770
Introduction: Mortality of ICU patients is a global parameter reported as an
end-point in numerous studies. However, causes and characteristics of
patients’ death are studied only in particular pathologies such as sepsis,
cardiac arrest or ARDS ( [1,2]).
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Objectives: The aim of our study was to analyse causes and circumstances
of death in a general ICU population.
Methods: We performed a prospective observational study. Every ICU
included all death occurring during a month randomised in the year of the
study. Demographic data were collected as well as circumstances of death
(organ failure and organ support at this time). An organ failure was defined
by a SOFA sub-score ≥ 3. Population of the study was dichotomised in
expected death (following withholding or withdrawal of care, or brain
death) and unexpected death (following maximal intensity of care). Data are
expressed as median and IQR. Comparisons were made by a Mann-Whitney
or chi-squared tests as appropriate. A p value < 0.05 was considered as
statistically significant.
Results: Ninety-six ICUs included 698 dead patients during the study
time. Main characteristics of the population and their comparison
between expected (n=473) and unexpected deaths (n=225) are reported
in the table.
At the time of death, 586 (84%) patients presented at least one organ
failure: cardiovascular (58%), respiratory (31%), renal (33%), neurologic
(30%), liver (8%) and coagulation (8%). At the same time, an organ
support was used in 440 (63%) patients: catecholamines (63%),
mechanical ventilation (85%), renal replacement therapy (28%) and liver
dialysis (1%). Comparison of these parameters between groups is
reported in the figure.
Conclusions: Patients who died in ICU presented, most of the time, at
least one organ failure. Expected death patients exhibited more neurologic
and respiratory failures whereas cardiovascular failure was more prominent
in unexpected death. In the latter group of patients, the proportion of
organ support was higher corresponding to a greater intensity of care.
References
1.
Lancet Respir Med 2014, 2:380-6.
2.
Intensive Care Med 2013, 39:1972-80.

Figure 1(abstract A770) Percentages of organ failures and support.

Table 1(abstract A770) Demographic data of the population
Population of the study

Expected death (n=473)

Unexpected death (n=225)

p values

Age (years)

69 [57-78]

69 [57-78]

68 [56-77]

0.32

SAPS II

63 [48-83]

60 [47-76]

77 [52-93]

< 0.001

SOFA score

11 [7-13]

10 [7-13]

12 [9-15]

< 0.001

Admission causes
Cardiovascular

193 (28%)

103 (22%)

90 (40%)

< 0.001

Respiratory

182 (26%)

127 (27%)

55 (24%)

0.50

Neurologic

169 (24%)

149 (32%)

20 (9%)

< 0.001

Miscellaneous

154 (22%)

94 (19%)

60 (27%)

0.28

Length of stay (d)

3 [1-10]

5 [2-12]

1 [0-8]

< 0.001
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STROKE AND SUBARACHNOID
HEMORRHAGE

Endovascular treatment was done in 52% versus 13% that needed surgical
treatment. As complications during admittance, patients developed
vasospasm in 35% of the cases (27% before 7 days) and stroke 23% of
them. Intracranial hypertension was diagnosed in 38%, and global
mortality the first week was 12%. About 1’6% of patients included had
hemoglobin levels < 7 g/dl, and all of them recieved transfusion support;
80% had stable levels of Hb above 9 g/dl and they were not transfused in
any case. 18’2% had levels between 7 and 9 g/dl, of whom 48% recieved
transfusion support. No statistically significant differences were observed
when comparing patients transfused with Hb between 7-9 g/dl, with the
group who did not recieved transfusion with same levels of Hb, in terms of
vasospasm incidence (41% vs 48%), GOS at 1 month and Rankin at
3 months and 1 year.
Conclusions: Patients diagnosed of aneurysmatic SAH with hemoglobin
levels between 7 and 9 g/dl, who are given transfusion support with red
blood cells, seem to have no benefit in terms of complications and
prognosis, when compared with the ones not transfused.

A771
ISchemic preconditioning induces neuroprotection cause by a transient
global ischemia via maintaining the expression of P63
JH Cho1*, CW Park1, TG Ohk1, MC Shin1, YS Kim1, MH Won2
1
Kangwon National University, Emergency Medicine, Chuncheonsi, Korea,
Republic of; 2Kangwon National University, Neurobiology, Chuncheonsi,
Korea, Republic of
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A771
Introduction: p63 is a transcription factor of p53 gene family, which are
involved in development, differentiation and cell response to stress;
however, their roles in ischemic preconditioning (IPC) in the brain are not
clear.
Objectives: In the present study, we investigated the effect of IPC on p63
immunoreactivity caused by transient cerebral ischemia, which was
induced by 5 min of transient ischemia, in gerbils, and IPC was induced by
subjecting the gerbils to 2 min of ischemia followed by 1 day of recovery.
Methods: The animals were randomly assigned to 4 groups (shamoperated-group, ischemia-operated-group, IPC plus (+)-sham-operatedgroup and IPC+ischemia-operated-group).
Results: The number of viable neurons in the stratum pyramidale of the
hippocampal CA1 region (CA1) was significantly increased by IPC
+ischemia-operated-group compared with that in the ischemia-operatedgroup 5 days after ischemic insult. We found that strong p63
immunoreactivity was detected in the CA1 pyramidal neurons in the shamoperated-group, and the immunoreactivity was decreased with time after
ischemia-reperfusion. In addition, strong p63 immunoreactivity was newly
expressed in the microglial cells of the CA1 region from 2 days after
ischemia-reperfusion. In all the IPC+sham-operated-group, p63
immunoreactivity in the CA1 pyramidal neurons was similar to that in the
sham-operated-group, and the immunoreactivity was well maintained in
the IPC+ischemia-operated-groups after cerebral ischemia.
Conclusions: In brief, our present findings showed that IPC dramatically
protected the reduction of p63 immunoreactivity in the pyramidal neurons
of the CA1 region after ischemia-reperfusion, and this result suggests that
the expression of p63 may be necessary for the neurons to survive after
transient cerebral ischemia.

A772
Do we need a change in transfusion strategy in patients with
subarachnoidal hemorrage?
S Valles Angulo*, MP Gracia Arnillas, I Dot Jordana, E Cuadrado Godia,
A Ois Santiago, F Vasco Castaño, R Muñoz Bermudez, M Samper Sanchez,
E Vivas Diaz, G Villalba Martinez
Hospital del Mar, Barcelona, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A772
Objective: To assay at what hemoglobin (Hb) levels patients recieved
transfusion support, and the impact that this may have in prognosis and
possible adverse effects in patients admitted with aneurismatic
subarachnoidal hemorrage.
Methods: This is a retrospective observational study, including all patients
admitted in our hospital diagnosed of not-traumatic SAH, both in the
Intensive Care Unit and in Stroke Unit, between 2007 and 2014.
Demographics, cardiovascular risk factors, neurological deficit, GCS, Hunt &
Hess and Fisher scales, bleeding localization, aneurysm, incidence of
complications (hydrocephalus, intracraneal hipertension, stroke, vasospasm),
treatment (surgical or endovascular) as well as mortality were collected. We
analyzed hemoglobin levels during the admittance, dividing the patients in
3 categories: Hb < 7 g/dl, Hb 7-9 g/dl and Hb > 9 g/dl. In each one of these
groups we collected data about transfusion, vasospasm, GOS at 1 month,
and ranking at 3 months and one year.
Results: 319 patients were included, 189 male (60%), 62% of them smoked
and 41% had high blood pressure (HBP). Clinically, 24% of patients at
admittance had neurological deficit and 49% loss of consciousness, with
GCS < 7 in 24% of them. 23’5% had level III in Fisher scale and 56% were
Fisher IV. Arteriography was performed in 90% of the patients included.

A773
Outcomes of spontaneous subarachnoid hemorrhage (SAH) in
neurocritical care unit: a multicenter study
D Iglesias Posadilla1*, M Gero Escapa1, J González Robledo2,
A Domínguez Berrot3, A González Salamanca4, L Nogales Martín5,
M Montero Baladía1, A Diego Calvo2, M Riesco Crespo3, AM Olmos Linares4,
A Bueno Sacristán5, R Ranedo Zaldo1
1
Hospital Universitario de Burgos, Burgos, Spain; 2Complejo Asistencial
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Universitario de León, León, Spain; 4Hospital Universitario Río Hortega,
Valladolid, Spain; 5Hospital Clínico Universitario de Valladolid, Valladolid,
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Introduction: SAH is acute cerebrovascular event associated high
mortality and tendency to cause dependence, accompanied by multiple
medical complications. These patients must be admitted to an intensive
care unit and be cared for by a multidisciplinary experienced team.
Objectives: Analysis of epidemiology, complications and critical care
management of SAH patients admitted in five neurocritical care units.
Methods: Multicenter, prospective and observational study. Including
SAH admissions in ICU over 2014. Variables analized: epidemiological,
cause of SAH, if aneurysmal SAH: aneurysm location and size, repair
treatment; complications, ICU and hospital lenght of stay and morbidity
(GOS scale).
Results: Sample size: 127 patients. Epidemiology data: age 60,46 years
(SD 12, 07), 54,33% women and risk factors: HBP 40,16%, dyslipidemia
22,05% and DM 6,30%. Severity scales: Hunt-Hess V: 23,62%, IV 13,39%;
Fisher IV: 65,87 %, III 16,67 %; WFNS V: 22,83 %, IV 18,90%. Cause of SAH:
70,97% aneurysmal, 4,03% arteriovenous malformation (AVM) and 25%
other. Aneurysm location: anterior comunicant 27,27%; posterior 21,21 %;
middle cerebral artery 26,26 %. Aneurysmal sack diameter: small (< 15
mm) 67,05 %, large 22,73% and giant (>25 mm) 10,23%. Repair
treatment: surgical 20,63%, endovascular (EVT) 39,68 % and conservative
39,68 %. Time admission-repairment: 3,5 days (SD 11,35), median 1 day
(IQR 1). Complications: vasospasm 20,47 %, rebleeding 12,7%, delayed
cerebral ischemia (DCI) 26,19%, hydrocephalus 31,75 %, seizures 7,14 %,
ventriculitis 6,35% (22,86% with ventricular drainage), heart complications
15,87% and sodium disorders 20,47% (cerebral salt wasting 7,14%, SIADH
2,38% and diabetes insipidus 11,11%). Invasive monitoring: ICP 22,40%
and PtiO2 6,60%. Median of length of stay: ICU 5 days (IQR 14) and
hospital 15,5 days (IQR 22). Morbidity-GOS scale: 1 (death)= 23,39 %
(51,72% donors); 2 = 3,23 %; 3 = 8,06 %; 4: 12,90%; 5: 52,42%.
Conclusions: The most common cause of SAH is cerebral aneurysm
rupture with high Fisher. In this study the endovascular and conservative
treatment are the same frequency greater than surgical. Maybe the
severity of clinical presentation and high variability in the election of
treatment among centers could influence. Time admission-repairment
was near to recommendations. Results about complications and GOS
scale are similar to the literature.
References
1. Vivancos J, et al: Clinical management guidelines for subarachnoid
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Michael N, Diringer , et al: Critical Care Management of Patients
Following Aneurysmal Subarachnoid Hemorrhage: Recommendations
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Early magnesium treatment after aneurysmal subarachnoid
hemorrhage: an individual patient data meta-analysis
WM van den Bergh*,
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University Medical Center Groningen, Critical Care, Groningen, Netherlands
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A774
Introduction: Delayed cerebral ischemia (DCI) is an important cause of
poor outcome after aneurysmal subarachnoid hemorrhage (SAH). Trials
on magnesium treatment starting < 4 days after symptom onset found
no effect on poor outcome or DCI in SAH. Earlier instalment of treatment
might be more effective, but individual trials had not enough power for
such a sub-analysis.
Objectives: We performed an individual patient data meta-analysis to
study whether magnesium is effective when given within different time
frames within 24 hours after the SAH.
Methods: Patients were divided into categories according to the delay
between symptom onset and start of the study medication: < 6 hours, 612 hours, 12-24 hours, > 24 hours. We calculated adjusted risk ratios
(aRR) with corresponding 95% confidence intervals (CI) for magnesium
versus placebo treatment for poor outcome and DCI.
Results: We included 5 trials totalling 1981 patients, 83 patients started
treatment < 6 hours. For poor outcome the aRRs of magnesium
treatment for start < 6 hours were 1.44 (95%CI:0.83-2.51); for 6-12 hours
1.03(0.65-1.63), for 12-24 hours 0.84(0.65-1.09) and for >24 hours 1.06
(0.87-1.31), and for DCI, < 6 hours 1.76(0.68-4.58), for 6-12 hours 2.09
(0.99-4.39), for 12-24 hours 0.80(0.56-1.16) and for > 24 hours 1.08(0.881.32).
Conclusions: This meta-analysis suggests no beneficial effect of
magnesium treatment on poor outcome or DCI when started early after
SAH onset. Although the number of patients was small and a beneficial
effect cannot be definitively excluded, we found no justification for a
new trial with early magnesium treatment after SAH.

Figure 2(abstract A774) Adjusted RR for poor outcome for
magnesium versus.
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Ischemic preconditioning maintains immunoreactivities of glucokinase
and glucokinase regulatory protein in neurons of the gerbil
hippocampal CA1 region following transient cerebral ischemia
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Introduction and objectives: Glucokinase (GK) plays a key role in the
control of blood glucose homeostasis. In the present study, we investigated
the effect of ischemic preconditioning (IPC) on immunoreactivities of GK
and its regulatory protein (GKRP) following 5 min of transient cerebral
ischemia in gerbils.
Methods: The gerbils were randomly assigned to 4 groups (sham-operatedgroup, ischemia-operated-group, IPC plus (+) sham-operated-group and IPC
+ischemia-operated-group). IPC was induced by subjecting the gerbils to 2
min of ischemia followed by 1 day of recovery.
Results: In the ischemia-operated-group, a significant loss of neurons was
observed in the stratum pyramidale (SP) of the hippocampal CA1 region
(CA1) at 5 days post-ischemia; however, in the IPC+ischemia-operatedgroup, neurons in the SP were well protected. In the immunohistochemical
study, immunoreactivities of GK and GKRP in neurons of the SP were
distinctively decreased in the CA1, not CA2/3, from 2 days post-ischemia,
and hardly detected in the SP at 5 days post-ischemia. In the IPC
+ischemia-operated-group, immunoreactivities of GK and GKRP in the SP
of the CA1 were similar to those in the sham-group.
Conclusions: In brief, our findings show that IPC dramatically maintains
immunoreactivities of GK and GKRP in neurons of the SP of the CA1 after
ischemia-reperfusion and indicate that GK and GKRP may be necessary
for neurons to survive against transient cerebral ischemia.
A776
Neuroprotective effects of novel antiepileptic drug lacosamide via
decreasing glial activation in the hippocampus of a gerbil model of
ischemic stroke
JH Cho1*, CW Park1, TG Ohk1, MC Shin1, YS Kim1, MH Won2
1
Kangwon National University, Emergency Medicine, Chuncheonsi, Korea,
Republic of; 2Kangwon National University, Neurobiology, Chuncheonsi,
Korea, Republic of
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Figure 1(abstract A774) Adjusted RR for occurrence of DCI for
magnesium ve.

Introduction: Lacosamide, a novel antiepileptic drug, has been
discovered to have some beneficial effects beyond its effectiveness.
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Objectives and methods: In the present study, we examined the
neuroprotective effect of lacosamide against ischemic damage in the
hippocampal CA1 region following 5 min of transient cerebral ischemia in
gerbils using H & E staining, NeuN immunohistochemistry and F-J B
staining.
Results: The results showed that pre- and post-treatment with 25 mg/kg
lacosamide significantly protected neuronal death from transient cerebral
ischemic injury. Many H&E positive cells, NeuN-immunoreactive neurons
and a few number of F-J B-positive cells were found in the stratum
pyramidale of the CA1 region in the lacosamide-treated-ischemiaoperated groups compared with those in the vehicle-treated-ischemiaoperated group. In addition, the treatment with 25 mg/kg lacosamide
markedly attenuated the activation of astrocytes and microglia in the
ischemic CA1 region.
Conclusions: In brief, these results indicate that both pre- and posttreatment with lacosamide can protect CA1 pyramidal neurons from
transient cerebral ischemic injury in the hippocampus and the
neuroprotective effect of lacosamide may be related with decreasing the
activation of glial cells in the ischemic CA1 region.

A777
Persistence of systemic and cerebral perfusion impairment in patients
with neurocardiac injury after aneurysmal subarachnoid hemorrhage
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2
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Introduction: Although it has been demonstrated previously that patients
with aneurysmal subarachnoid hemorrhage (aSAH) who also experience
neurocardiac injury have lower short term (0-3 days after aneurysm
rupture) systemic and cerebral perfusion parameters compared to those
without neurocardiac injury, it remains unknown if these changes persist
over a longer time.
Objectives: We aimed to determine if systemic and cerebral perfusion
parameters across days 0-14 after SAH were persistently lower when
cardiac troponin I (CTnI) was elevated (greater than or equal to 0.3 ng/ml
[cTnI-High]) compared to when cTnI was nondetectable (less than 0.01
ng/ml [cTnI-ND]).
Methods: Longitudinal prospective analysis of 38 patients with aSAH.
Inclusion: age 21-75 years, spontaneous aneurysm rupture, Fisher grade >1
and/or Hunt and Hess grade (HH) >2. Exclusion: traumatic SAH, recent
myocardial dysfunction. Daily averages of systemic (systolic blood pressure
[SBP], diastolic blood pressure [DBP], mean arterial blood pressure [MAP],
heart rate [HR]) and cerebral (cerebral perfusion pressure [CPP]) perfusion
parameters were used. Blood pressure was measured with arterial line, or if
no arterial line then sphygmomanometer. Intracranial pressure (ICP) was
measured using external ventricular drain and was used to calculate CPP
(MAP-ICP). Mixed model linear regression was performed to test the
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difference in perfusion over time. Modeling was performed using the daily
average for each perfusion parameter for each of days 0 to 14, and both
without and with covariates (age, gender HH grade). The independent
variable was daily average cTnI-High.
Results: Patients were predominantly female (76%) with HH grade 1-2
(61%) and mean age 53 ± 11 years. The mixed model linear regression
revealed that cTnI-High was significantly associated with lower SBP, DBP,
MAP and CPP compared to cTnI-ND (Figure 1.) when no covariates were
accounted for (A), and the significance was maintained when covariates
were included (B). ICP and HR were not significantly associated with cTnIHigh.
Conclusions: Elevated levels of cTnI are associated with lower systemic
and cerebral perfusion parameters across fourteen days following aSAH.
The driving force for the CPP direction was lower blood pressure and not
higher ICP. Therefore, neurocardiac injury is associated with persistently
lowered perfusion over time, not just within the first few days after
aneurysm rupture. Further research is needed to determine if these
persistently lower perfusion pressures translate into worse physical and
neurocognitive function in the long term, and if more targeted perfusion
support is needed for aSAH patients with neurocardiac injury during
hospitalization.
Grant Acknowledgment: NIH NINR R01NR014221.
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Introduction: Percutaneous tracheostomy operation during prolonged
mechanical ventilation is widely used in intensive care units for airway.
Objectives: To evaluate the safety of percutaneous tracheostomy versus
surgical tracheostomy in patients with stroke.
Methods: Were examined 2 groups of patients with stroke who
underwent tracheostomy overlay. In group 1 (68 patients) included
patients who underwent percutaneous dilated tracheostomy imposed, in
group 2 (65 patients) - which has been imposed surgical tracheostomy.
The conditions for inclusion was the lack of life-threatening dislocation
syndrome associated with cerebral edema. Imposition of percutaneous
tracheostomy was considered impossible in poor expression of anatomical
landmarks (most often associated with obesity patients). Dilated
tracheostomy superimposed using sets Rȕsh or Portex. Endoscopic
percutaneous tracheostomy support overlay was performed in 7 patients
(10.3%) in the presence of partial difficulties in determining the anatomical

Figure 1(abstract A777) Mixed Model Linear Regression modelling results using daily average perfusion parameters over days 0 to 14 after
subarachnoid haemorrhage without (A) and with (B) covariates. The independent variable is daily average cTnl level > = 0.3 ng/ml.
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Table 1(abstract A778) Complications
Complication
Life threating

2 group (65 patients)

0

0

6 (8.8%)

6 (9.2%)

0,007, p>0,05

Desaturation

1 (1.5%)

1 (1.5%)

0,001, p>0,05

Hypotension

4 (5.9%)

5 (7.7%)

0,173, p>0,05

Damage to the posterior tracheal wall

0

0

Dislocation of the tube

1 (1.5%)

0

Aspiration, Bleeding

0

0

Difficultiesin setting

1 (1.5%)

2 (3.1%)

Subcutaneous emphysema

0

0

Severe

Mild

c2

1 group (68 patients)
Death, Circulatory arrest, Pneumothorax, Pneumomediastinum

landmarks. The severity of the condition and the severity of neurological
deficit at the time of imposition of tracheostomy was in group 1 were
respectively: SOFA 3,5 ± 1,8 points, CGS 10,0 ± 3,0 points in group 2: SOFA
- 3,6 ± 1, 8 points, CGS - 10,0 ± 3,0 points (no statistically significant
difference). Were analyzed early complications and outcome indicators
such as intensive care mortality and outcome of coma, estimated by CGO.
Results: Early complicationsare presented in Table 1.
Mortality in gr oup 1was 50.0% in group 2- 53,8% (c2 0,197,p> 0.05). SGO
outcomes for whom made in group 11,8 ± 1,1,in group 2-1,8 ± 1,9.
Conclusions: The imposition of percutaneous dilated tracheostomy in
selected group of patients with stroke is a safe way tracheostomy, the
incidence of complicationsis not different from the group of surgical
tracheostomy. Long-term results also do not differ between the groups of
patients.
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Introduction: In critical illness, the rapid depletion of glutamine has been
associated with increased mortality [1]. This has led to the concept that
early glutamine suppletion would benefit these patients.
A recent trial [2] however showed that early suppletion of glutamine was
associated with an increased mortality. In a majority of patients
glutamine levels were within normal range at admission. Patients with

Table 1(abstract A779)
Glutamine <420
μmol/L

Glutamine >420
μmol/L

N=10

n=7

n=3

Age (median, years)

60

54

Gender (male/female, %)

29/71

67/33

Type of patient (SAH/TBI, 43/57
%)

67/33

APACHE II

18.4

19.0

Mechanical ventilation
(days)

8.4

9.3

Length Of Stay (days)

15.9

17.0

Hospital-Length Of Stay
(days)

22.1

40.7

3-Month mortality (%)

57

0

0,962, p>0,05
0,389, p>0,05

severe traumatic brain injury (TBI) and subarachnoid haemorrhage (SAH)
however, were excluded in this trial. In literature no data on glutamine
levels are available in critically ill neurologic patients.
Objectives: We conducted an observational pilot study measuring
glutamine levels in the first week after TBI and acute SAH.
Methods: In a 30-bed intensive care unit of a teaching hospital patients
admitted with TBI (n=5) and SAH (n=5) were selected. Plasma glutamine
levels were measured at admission and on six consecutive days.
Glutamine deficiency was defined as a plasma glutamine level of less
than 420 μmol/L. Optimal nutrition per patient was calculated by a
dietician. Jevity® standard, Plus and HiCal (Abbott Nutrition) were used
containing 0.36-0.40 gram glutamine/100 kcal. Actual intake was noted in
a Patient Data Management System (Metavision®, iMDsoft). Data were
collected in Excel (Microsoft®) and analysed with SPSS® (IBM).
Results: See Table 1.
Mean glutamine level in TBI and SAH patients was 334.8 ± 83.7 μmol/L and
446.8 ± 97.4 μmol/L at admission. Glutamine deficiency was common: 7 out
of 10 patients were deficient according to the definition (Table 1.) Optimal
intake per individual was calculated to be 2022 ± 498 kcal/120 ± 36 grams
of protein. Due to several causes i.e. gastric retention and passage disorders,
actual intake was 1480 ± 580 kcal and 77 ± 35 grams of protein, primarily
via nasogastric tube feeding. This was 72% and 71% of calculated optimal
calorie and protein intake. After seven days of treatment and nutritional
support glutamine levels increased significantly in all patients with TBI
(451 ± 146.5 μmol/L) and SAH (476 ± 84.2 μmol/L). In one SAH patient
glutamine level declined but remained in normal range (Figure 1.).
Conclusions: We found low glutamine levels in 70% of TBI and SAH
patients at admission but no evidence of glutamine depletion during
treatment. Intake of only 72% of calculated optimal calorie intake and
71% of protein intake was sufficient to reach near-normal levels of
glutamine in patients with TBI and SAH.
References
1. Oudemans-van Straaten HM, Bosman RJ, Treskes M, van der Spoel HJ,
Zandstra DF: Plasma glutamine depletion and patient outcome in acute
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A780
Detection delayed cerebral ischemia by qeeg in patients with acute SAH
K Lapteva*, O Sazonova, V Podlepich, E Troshina, I Savin, A Goryachev,
E Sokolova, A Tyurina, V Vasil’chenko
Burdenko Neurosurgical Institute of Moscow, Moscow, Russian Federation
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A780
Introduction: SAH- is one of the most common pathology in neurointensive
care. There is a complication of SAH- cerebral vasospasm (CV), which
contributes significant mortality and morbidity. CV is believed to be the
origin of Delayed Cerebral Ischemia (DCI). There are different methods to
diagnose DCI and CV: neurological exam, MRI, CT, TCD and angiography,
but they can’t detect ischemia on early stages of development. EEG is a
noninvasive method, detects ischemia on early stages of its development,
before clinical signs.
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Figure 1(abstract A779)

Objectives: The aim of our study was to work out the most predictive
qEEG indexes of DCI.
Methods: We performed prospective pilot study from 9.2014 till 4.2015 year.
8 pts. in acute stage of SAH were included (15 recordings of EEG in total). The
method of the study- qEEG. We performed EEG, TCD, CT and neurological
exam the same day. The pts. with DCI were determined by CT. The duration
of EEG recording was 60 minutes. We used standard software to get the
values of indexes of qEEG: alpha/delta ratio-ADR (the power of rhythm in
alpha range/the power of rhythm in delta range), alpha/theta ratio- ATR,
alpha/beta ratio- ABR, theta/delta ratio-TDR. We collected Hunt-Hess scale
grade at admission, data about the ischemia signs on CT, blood flow velocity
(BFV) by TCD, the level of conscience on the moment of EEG recording.
Results: We revealed significant difference in ADR, TDR in the groups of pts.
with ischemia and without ischemia (ADR-(0,1(0,09;0,15)- no isch. and 0,04
(0,03; 0,05)- isch., TDR -(0,32(0,31;0,38)- no isch. and 0,07(0,06; 0,15)- isch.),
p < 0,05. We revealed significant difference in ADR, TDR between two
groups of pts. with different level of consciousness: (ADR- 0,04(0,02;0,05)stupor/sopor and 0,11(0,09;0,44)- consciousness; TDR- (0,06(0,05;0,15)stupor/sopor and 0,35(0,28;0,45)- consciousness), p < 0,05. We revealed
significant difference in ADR, TDR (p < 0,05) between groups of pts. with
different severity by H&H scale (ADR -(0,04(0,02;0,05)- 3-4 H&H scale and
0,11(0,07; 0,14)- 1-2 H&H scale; TDR -(0,06 (0,05;0,15)- 3-4 H&H scale and 0,32
(0,28;0,38)- 1-2 H&H scale). We revealed no significant difference in indexes
of qEEG between groups of pts. with different BFV (< 120 sm/sec; 121-150
sm/sec; > 151 sm/sec).
Conclusions: For detection DCI not only ADR can be used, but also TDR.
We suggest, that DCI can lead to diffuse encephalopathy, that affect the
level of consciousness, that is why we revealed significant difference in
ADR, TDR between groups of pts. with different level of consciousness.
The H&H scale is based on the idea that the level of consciousness reflect
the level of ischemia. It’s well known that TCD doesn’t always detect CV,
furthermore, CV doesn’t always lead to DCI. That is why we didn’t reveal
significant difference in qEEG between groups of pts. with different BFV.
The limitation of our study is small sample group of patients.
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Introduction: aSAH is a significant cause of morbidity and mortality,
therefore early aneurysm repair treatment, surgical clipping or endovascular
coiling, is mandatory to reduce the rate of rebleeding. Determination of
treatment should be a multidisciplinary decision based on characteristics of
the patient and the aneurysm, however there is variability among the
different centers.
Objectives: Analysis of outcomes and complications in patients with aSAH
in regard to election of repair treatment modality and short term therapy.
Methods: Multicenter, prospective and observational study. Including
aSAH patients admitted in five neurocritical care units over 2014.
Different variables were analized: morbidity (GOS at discharge), aneurysm
location and size, repair treatment, aneurysm obliteration time,
complications, ICU and hospital lenght of stay.
Results: >Sample size: 88 patients. Repair treatment: surgical(S)28,41%,
endovascular (EVT) 56,82% and conservative 14,77%. Morbidity-GOS scale
(S/EVT): 1 = 8 % /14 %; 2 = 4 %/ 2%; 3 =12 % /12 % 4: 28%/ 14% 5: 48 %/
58% (p 0,59). We separated 2 GOS groups: good prognosis (grade 3,4,5) 88
%/84% and bad prognosis (1,2) 12 %/16% (p 0,64). Complications (S/EVT):
vasospasm 28% /22% (p 0,57); rebleeding 24 %/10% (p 0,11) and delayed
cerebral ischemia (DCI) 16%/34% (p 0,10). Aneurysm obliteration time (S/
EVT): 3,92 days (SD 6,48) / 4,82 (SD 15,75) (p 0,79). Analysis of
complications with short term therapy: < 72 h/ ≥ 72 h (72,97%/27,03%):
vasospasm 24,07% /20% (p 0,711); rebleeding 9,26%/30% (p 0,026) and
delayed cerebral ischemia (DCI) 25,93%/30% (p 0,726). Aneurysm location
and treatment (S/EVT): anterior comunicant 5,48%/ 28,77%; posterior 9,59
%/ 12,33 %; middle cerebral artery 13,70%/ 13,70%, basilar 1,37%/2,74%
and other 4,11%/8,22%. Aneurysmal sack diameter: small (< 15 mm)
27,78% /44,44%, large 4,17%/16,67% and giant (>25 mm) 1,39%/5,56%.
Length of stay (S/EVT): ICU 26,32 (SD 4,54)/14,04 (SD 2,67) days (p 0,016)
and hospital 36,8 (SD 6,04)/23,7 (SD 3,17) days (p 0,04).
Conclusions: EVT grows up in the analyzed centers. In this study
differences about outcomes and complications are not found in regard to
repair treatment. In surgical patients rebleeding increases and in EVT DCI
is greater. Short term therapy (< 72 h) decreases rebleeding. There is
statistical significance in lenght of stay (ICU and hospital) decreases in
EVT patients.
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Introduction: Subarachnoid hemorrhage (SAH) is a devastating
neurological emergency. Although it is a relatively common and potentially
curable disease, it presents a high morbidity and mortality.
Objectives: Describe the factors associated with worse functional
outcome, determined by an Extended Glasgow Outcame Scale (GOSE) of
2-3, in patients with a spontaneous subarachnoid hemorrhage of
aneurysmal origin in our center.
Methods: Data from patients admitted to the ICU with SAH between
January 2006 and December 2014 were retrospectively collected. We
analyzed epidemiological variables, past history, severity scale scores
(Glasgow Coma Scale at admission, Hunt-Hess, World Federation of
Neurosurgical Societies Scale, Fisher and APACHE II), diagnostic methods,
therapeutic management, complications, functional status at discharge
and mortality. T test was used to compare means and logistic regression
for assessing predictors. Data was analyzed with SPSS v19.
Results: We included 151 patients, with a mortality rate of 17.2%. GOSE 23 was found in 28.8% and 4-5 in 71.2%. Patients with worse outcome were
older [64.47 (SD 12.64) vs 56.92 (SD 12.93)], with higher APACHE II [20.42
(SD 6.85) vs 13.15 (SD 6.60)], worst GCS at admission [8 (SD 4.03) vs 13.2
(SD 3.01)], higher scores on the prognostic scales: Hunt-Hess IV-V (75% vS
16.8 %), Fischer IV (91.7% vs 57.3%), WFNS IV-V 80.5% vs 25.9%). These
differences were not statistically significant, except for the GCS at
admission. Complications were more frequent in the GOSE 2-3 group:
hydrocephalus (72.2% vs 21.3%), intracranial hypertension (38.9% vs 7.9%)
and rebleeding (19.4 % vs 4.5%) were statistically significant. Logistic
regression analysis results are summarized at table 1:
Conclusions: SAH has a high morbidity and mortality. In our series,
factors associated with worse functional outcome at discharge were GCS
≤13 at admission, presence of hydrocephalus, intracranial hypertension
and rebleeding.
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Table 1(abstract A782) Logistic regression analysis
VARIABLE

OR

CI 95% OR

p

Rebleeding

5.13

1.40 - 18.80

0,012

Hidrocephalus

9.58

3.94 - 23.29

< 0.001

Ventriculitis

2.56

0.35 - 18.90

0.365

Intracraneal hypertension

7.46

2.68 - 20.72

< 0.001

Delayed ischemic deficit

1.27

0.40 - 4.03

0.68

GCS 3-8

20.47

7.04 - 59.52

< 0.001

GCS 9-13

3.87

1.15 - 13.01

< 0.001
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Vergouwen , Stefan Wolf , Gregory Zipfel : Critical Care Management of
Patients Following Aneurysmal Subarachnoid Hemorrhage:
Recommendations from the Neurocritical Care Society´s Multidisciplinary
Consensus Conference.
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Introduction: Early identification of patients at an increased risk for
delayed cerebral ischemia (DCI) and poor outcome could allow more
aggressive therapy and influence better outcome.
Objectives: The aim of this study was to determine a predictive
association of hyponatremia, hypomagnesemia, fever and leukocytosis
with DCI and poor outcome.
Methods: We prospective enrolled 68 patients with SAH treated from
March 2011 to May 2013. Serum levels of sodium, magnesium and
leukocyte count were determined at least once a day during the first 10
days after SAH. All patients underwent noncontrast CT scan 9 ± 2 days
after SAH. DCI was defined as one or more of the next parameters: a new
focal neurological deficit, decline for 2 or more points on the mGCS scale
or a new hypodensity on CT scan. The outcome was assessed after 6
months using the eGOS scale.
Results: 48% of the patients recruited had delayed cerebral ischemia.
Logistic regression model showed significant impact of hyponatremia
(p=0,036 OR=4.08 95% CI = 1.09 - 15.26) on DCI and poor outcome
(p=0,034 OR=5.11 95% CI = 1.13 - 23.14). We obtained strong corelation
of leukocytosis (p = 0.013) with DCI and poor outcome (p=0,016).
Association of non infectious fever and hypomagnesemia with DCI
existed but wasn´t significant enough.
Conclusions: Our results results confirmed association of hyponatremia
and leukocytosis with greater risk of developing DCI and poor clinical
outcome.
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Introduction: Coagulation alterations after a subarachnoid hemorrhage
(aSAH) secondary to aneurysm rupture are frequent and clinically
relevant. They may impact negatively in the outcome. The diagnosis of
coagulopathy with the standard tests is limited as only the initial part of
coagulation process is being assessed. In contrast, thromboelastography
provides the whole blood clot information, allowing evaluation of clot
formation, strength and lysis.
Objective: Describe the coagulation profile in patients with aSAH
evaluated by thromboelastography at hospital admission and after
24 hours of symptoms onset.
Methods: Ethics Board approval and patient consent obtained, this
ongoing prospective descriptive study included 8 patients with aSAH
admitted to an ICU. Standard coagulation tests (INR, activated partial
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Table 1(abstract A784) Demographic data and outcome
Age years mean (SD)

56.6 (10.1)

Female/Male

5/3

Hydrocephalus at admission

6(75%)

Glasgow Outcome Scale
(5) Good recovery

4(50%)

(4) Moderate disability

2(25%)

(3) Severe disability

1(12.5%)

(2) Persistent vegetative state

0

(1) Death

1(12.5%)

Table 2(abstract A784) Coagulation Profiles
ROTEM® Profile

Admission

24 h

Hypocoagulability

0

0

Normal

6(75%)

3(37.5%)

Hypercoagulability

2(25%)

5 (62.5%)

Hyperfibrinolysis

0

2(25%)

D-Dimer >2500 ng/mL

1(12.5%)

2(25%)

INR >1.3

0

1(12.5%)

aPTT >35s

1(12.5%)

0

Platelets 100 × 109/l (mean)

188

204

Fibrinogen g/dL (mean)

4

3.3

thromboplastin time, platelet count, Fibrinogen, D- dimer) and
thromboelastography ROTEM® were performed at hospital admission and
24 hours after of ictus. Hypocoagulability was defined as FIBTEM® MCF < 9
mm, EXTEM® MCF < 45 mm and G< 5 dynes/cm 2 . Hypercoagulability:
EXTEM® MCF > 72 mm or G>11 dynes/cm 2 and hyperfibrinolysis was
defined by ML >17 in EXTEM®.
Results: Patients mean (SD) age was 56,6 (10,1) years. At admission all
patients had a Fisher Score of 4. Seven patients (87.5%) had D-dimer levels
lower than 2500 ng/mL at admission and remained lower in 6 patients
(75%) at 24 h. All patients had INR less than 1.3 at admission and normal
platelet count. At 24 h one patient (87.5%) had INR >1.3. With ROTEM®
analysis hypercoagulability was present in 2 patients (25%) at admission
and in 5 patients (62.5%) at 24 h, 2 of them exhibited hyperfibrinolysis. No
patients presented hypocoagulability. Clinically, no patients presented
rebleeding or vasospasm, 4 patients (50%) had good neurological recovery
and 1 patient died in day 6 after hospital admission from a status
epilepticus.
Conclusions: In our study the standard coagulation test did not show
significant abnormalities. In contrast ROTEM® tests showed a trend towards
a hypercoagulable state as the most frequent coagulation profile. In
addition, a trend to increased fibrinolysis was detected. The hemostatic
activation caused by aSAH induces an imbalance that may facilitate an
increased fibrinolytic activity, compromising the stability and quality of the
clot, and may increase the risk of rebleeding.
ROTEM® is useful to detect a real time, hypercoagulable and hyperfibrinolytic
activity and could guide the use of antifibrinolytic therapy before the
aneurysm treatment or support the clinician in the decision to initiate
antithrombotic therapies early in the course of aSAH, after the aneurysm is
secured.
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Introduction: Intracerebral hemorrhage is a severe condition frequently
requiring intensive care admission and mechanical ventilation. Several
studies have shown that morbidity and mortality are increased in ICU
patients with cerebral hemorrhage.
Objectives: To investigate the factors associated to the outcome of ICU
patients with cerebral hemorrhage.
Methods: We retrospectively studied 34 patients with cerebral
hemorrhage (23 men, 11 women, mean age 64 ± 15 years) hospitalized
in ICU of the KAT hospital in Athens. Demographic data of patients, the
type, severity and treatment of cerebral hemorrhage, the predisposing
factors, the comorbidities, the complications during ICU hospitalization
and the outcome were recorded. T-student and chi-square tests were
used for statistical analysis.
Results: Of the studied patients 16 (47%) were improved and left the ICU
and 18 (53%) were died. The age, the type of hemorrhage (traumatic,
spontaneous, subarachnoid, subdural, intracerebral hematoma) and the
type of therapy (surgery or conservative) were not associated with
outcome. The Glasgow Coma Scale (GCS) was greater (p < 0.05), whereas
the Charlson Comorbidity Index and the SAPS II score were lower in
survived patients (p = 0.01 and p = 0.003 respectively). The prior use of
anticoagulants as well as prolonged INR and APTT were correlated with
mortality (p < 0.05, p = 0.01, p < 0.05 respectively). Also, the recurrence
of hemorrhage, liver dysfunction, hyperamylasemia and arrhythmia
occurred during ICU hospitalization were associated with poor outcome
(p = 0.002, p = 0.01, p < 0.05 respectively).
Conclusions: ICU patients with cerebral hemorrhage have poor outcome.
The coexisting diseases, the previous use of anticoagulants and the
complications during ICU hospitalization are associated with mortality.
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Introduction: Overt disseminated intravascular coagulation (DIC) develops
in half of the septic patients by the fifth day, leading to double mortality in
sepsis. Hypercoagulability, inevitably present before depletion of clotting
factors and platelets, is hardly detected by available screening tests [1,2].
This, in turn, prevents the development of targeted therapy at early stages
of DIC. Global coagulation tests, such as the thromboelastography (TEG),
thromboelastometry (TEM), thrombin generation (TG) are widely used to
diagnose of a prothrombotic state. Thrombomodulin (TM)-modified TG
also allows assessment of anticoagulant effect of the protein C (PC)
pathway, but technical complexity limits it’s use as a point of care (POC)
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test. At the same time, hypercoagulability in sepsis is often revealed by TEG
or TEM, but the predictive value of these results remains uncertain [3].
Objectives: The aim of the study is to compare the potential of TEM and
TM+TG to detect hypercoagulability in sepsis.
Methods: 21 septic patients (12 men and 9 women, median age 59 years
[IQR 46-64]) with TEM-diagnosed hypercoagulability were examined. TEMcriteria (ROTEM Delta) were: CTextem < 45, CTintem < 120, MCF> 72 mm,
TPI (MCE/CFT) > 3,5. Platelet poor plasma was used to perform TG and
TM+TG in duplicate (CAT, Thrombinoscope). Endogenous thrombin
potential (ETP) and peak thrombin concentration (PT) were used to derive
ETP-ratio and PT-ratio by dividing respective TG+TM value to TG value.
Results: Thrombograms were obtained in 19 cases out of 21. Two
samples failed probably due to contamination with heparin. Increased
ETP and PT revealed only in one case. In other cases the generation of
thrombin was either in the normal range or slightly reduced: median ETP
1530 nmol*min [IQR 1336 -1960], PT 244 nmol/l [IQR 204 - 293]. The
degree of TM-modulated suppression of TG was abnormally low in
15 cases out of 19. Median ETP-ratio 0,86 [IQR 0,76-0,91], median PT-ratio
0,92 [IQR 0,88-0,97]. Thus, TEM- identified hypercoagulability was
confirmed by both TG and TM+TG tests only in 16 cases out of 19
(84.2%). In our study only kinetic TEM-criteria (but not clot density
criteria) were closely related to TG-criteria of hypercoagulability. For
instance, clot formation time (CFT intem) highly correlated with ETP-ratio
and PT-ratio (R2 = 0,82, p < 0.05). A trend towards shortening CFT intem
in patients with early sepsis was reported earlier [2].
Conclusion: Hypercoagulability during sepsis is often due to abnormality
in PC pathway but not excessive thrombin generation. TEM appears to be
sensitive POC tool to detect hypercoagulability in sepsis. TM-modified TG
is a promising method to reveal underlying mechanism of coagulopathy
in sepsis (and potentially to choose more targeted treatment), but
requires further study.
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Introduction: Despite numerous advances in treatment and supportive
care over the last years, sepsis remains the most important risk factor for
mortality in infants and children in the world, according to the World
Health Organization. Besides, clinical judgment is insufficient to an early
identification of outcomes in septic children.
Objectives: The aim of the present study is to evaluate the patterns of Creactive Protein (CRP) ratio response to antibiotic therapy during the first
week in the Pediatric Intensive Care Unit (PICU) in patients admitted with
sepsis.
Methods: This is a multicenter prospective descriptive cohort of children
(1 month-old to 18 year old) admitted at PICUs of 3 tertiary hospitals in
Rio de Janeiro, Brazil, with sepsis diagnosis (< 72 hours). CRP was
sampled every other day from D0 to D6 of PICU stay. CRP-ratio was
calculated in relation to D0 CRP concentration. Patients were classified
according to an individual pattern of CRP-ratio response with the
following criteria: fast response - when D4 CRP was less than or equal to
0.4 of D0 CRP concentration; slow response - when D4 CRP was > 0.4
and D6 less than or equal to 0.8 of D0 CRP concentration (continuous
and slow response); nonresponse - when D6 CRP was > 0.8 of D0 CRP
concentration; biphasic response - characterized by an initial CRP

Page 384 of 507

decrease to levels < 0.8 of the D0 CRP followed by a secondary rise > 0.8.
Comparison between ICU survivors and non-survivors was performed.
Results: Preliminary results of this cohort included 57 patients (age median:
1.6; 56,1% male); the most frequent sites of infection were lung 54,4%, central
nervous system 14%, abdominal 7%. Out of the 57 patients, 50 could be
classified according to a predefined pattern: N=15 fast response, N=23 slow
response, N=5 nonresponse and N=7 biphasic response. The ICU mortality
rate was significantly different according to the patterns of CRP-ratio
response: fast response 6,7%, slow response 4,3%, nonresponse 40% and
biphasic response 42,9% (p < 0.001). The time dependent analysis of CRPratio course of the different patterns was significantly different (p < 0.001).
Conclusions: Preliminary results of this pediatric sepsis cohort suggest
that sequential evaluation of CRP-ratio is useful in the early identification
of patients with poor outcome. The evaluation of CRP-ratio pattern of
response to antibiotics during the first week of therapy could be useful in
the recognition of the individual clinical evolution, influencing clinical
decision-making process at bedside.
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Introduction: Because of the high morbidity and mortality associated
with bacteremia, prompt evaluation and adequate therapy are of
paramount importance. The clinical manifestations of gram- positive and
gram-negative bacterial infections are similar while biomarkers may be
useful for the early diagnosis of the nature of a pathogen.
Objectives: The purpose of the study was to evaluate the association
between the level of C-Reactive Protein (CRP), procalcitonin (PCT), and
lactate and the etiology of bacteremia.
Methods: We studied the role of these biomarkers with clustered grampositive and gram-negative bacteremia in patients hospitalized in Intensive
care Unit over a period of 2 years (2011-2013), they were measured within
the 24 hours after the onset of severe sepsis or septic shock. The PCT was
analyzed by immunoassay (Vidas, Brahms)®, lactate and CRP was measured
in DIMENSION RXL - SIEMENS® and blood culture was made in BACTEC9240® blood culture system (Becton Dickinson). The program used for the
data processing and statistical analysis was SPSS 15.0®.
Results: Our study included 396 patients, the median age of the study
sample was 64 years old (inter-quartile range (IQR), 51-72), 60,6% were men,
the main sources of infection were: respiratory tract (36%) and intraabdomen (26%). In our series, APACHE II scores was 25 (IQR: 21-29.5), SOFA
10 (IQR: 7.75-11) and 24.8%of 28-day mortality. Blood cultures were realized
in 316 patients (79.9%), 192 were negative and 7 cases the result were fungi,
58.62% had bacteremia due to gram-negative bacteria and 41.38% due to
gram-positive, with 43 isolations Escherichia coli, were the most frequently
isolated bacterium followed by Streptococcus pneumoniae (16.43%) and
Enterobacteria (14.29%).
In the gram-negative bacteremia group, CRP levels plasma were higher 261
[IQR: 173.19-311.53] mg/dL vs. 200.2 [159.5-287.75] mg/dL than in the grampositive bacteremia group, however PCT concentrations were statistically
significant higher in the gram-negative bacteremia 27.04 [IQR: 13.47-84.23]
ng/mL vs. 11.79 [2.61-22.67] ng/mL; p < 0.001; as well as lactate levels 3.1
[IQR: 1.97-4.7] mmol/L vs. 2.45 [1.64-4.22] mmol/L; p = 0.04.
Conclusions: PCT and lactate showed differences between gram-negative
and gram-positive bacteremia, might be helpful in the differentiation of
pathogenic bacteriemia and supposed the etiology before obtaining
blood culture results.
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Objectives: Sepsis is characterized by capillary leakage followed by organ
dysfunction. Sphingosine-1-phosphate (S1P) is a signalling lipid that
regulates endothelial permeability. Here we investigated whether serum
S1P concentrations are associated with sepsis severity.
Methods: Primary outcome variable was the serum S1P concentration
quantified by mass spectrometry. Blood was drawn at day of enrollment.
S1P was correlated with inflammatory markers and Sequential Organ
Failure Assessment Score (SOFA) score for sepsis severity.
Results: All three groups of patients had significantly (P < 0.001) lower
serum S1P concentrations than controls (median 457.9 μg/L; interquartile
range, IQR 379.8-562.3 μg/L). The lowest S1P concentrations was found in
the septic shock group (149.1 μg/L; IQR, 105.1-163.2 μg/L) compared to
patients with severe sepsis (234.7 μg/L; IQR, 185.4-342.6 μg/L) and sepsis
(246.7 μg/L; IQR, 201.7-306.0 μg/L). S1P levels were positively correlated
with high-density lipoprotein (HDL), and red blood cell count (RBC) and
negatively correlated with: procalcitonin, interleukin-6, C-reactive protein
and lactate. In a multivariate linear regression model S1P, HDL and RBC
were significantly associated with SOFA score (P < 0.001). S1P
concentration below 158.2 μg/l was the most potent indicator for
diagnosing sepsis with shock compared to all other inflammatory markers.
In a multivariate logistic regression model calculated for prediction of
septic shock the Odds ratio for S1P was 0.97 (CI 95% 0.96-0.99) and the
best predictor of shock (P < 0.01) among all parameters tested.
Conclusions: S1P is an indicator of sepsis severity and superior to predict
septic shock than currently established markers. Further prospective
studies are needed to confirm the results in a larger cohort of non-septic
patients and controls.
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Introduction: One of the most serious complications of major trauma is
the sequential dysfunction of vital organs, mostly associated with
posttraumatic sepsis. IL-17 has been linked to the severity of
inflammation in tissues. It initiates the production of other proinflammatory mediators resulting in an influx of neutrophils.
Objectives: To investigate whether the level of IL17A at the day of
admission could predict the occurrence of sepsis in polytrauma patients
or not.
Methods: A prospective cohort study in polytrauma patients. 100
consecutive adult polytrauma patients were included. Serum level of IL17A was measured at the day of admission to the intensive care unit
(ICU). Patients were screened for the development of sepsis. Other data
collection included; demographic data Abbreviated Injury Scale (AIS),
APACHE II score, acute kidney injury assessed by RIFLE criteria, acute
respiratory distress syndrome (ARDS), duration of mechanical ventilation,
ICU length of stay & 28-day mortality.
Results: Out of 100 patients 47 (47%) developed sepsis. Serum level of IL17A was significantly higher in the group of patients who developed
sepsis compared to the non-septic group (p-value 0.004). The optimum
cut-off value of serum IL-17A for sepsis prediction in polytrauma patients
was ≥ 53.8 pg/ml. This cut-off value had a sensitivity of 60.7 % & a
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specificity of 76.4%, area under the curve (AUC) was 0.687 (95% CI 0.5730.802), (p value 0.004), as shown in Figure 1. High serum level of IL17-A
was associated with increased 28 days ICU mortality as shown in Figure 2
(p value of 0.06).
Neither ARDS nor Multiple Organ Dysfunction Score (MODS) was
associated with increased IL-17A serum level.
Conclusions: IL-17A is a potential predictor of sepsis occurrence in
patients with polytrauma.
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Introduction: In recent years there is a revival of interest to the plasma
level of middle molecules which is the marker of activation of endogenous
proteolysis and the expressiveness of endogenous intoxication syndrome.
Objectives: To examine the state of middle molecules (MM) in the blood
plasma of patients with severe community-acquired pneumonia (CAP).
Methods: Retrospective analysis of 23 cases of severe CAP hospitalized in
Critical Care Unit of Sfanta Treime Municipal Hospital, Chisinau, from
October 2014 to February 2015. The measurements of level of the peptide
substances belonging to a group of “middle molecules” (MM) using
spectrophotometer were carried out and the results were compared to the
levels of 11 healthy controls.
Results: Patients admitted had mean age of 62 ± 1.2 years, PORT classes
IV-V and mean Pneumonia Severity Index score of 108.5 ± 3.8. In all
patients on admission there was a high level of endogenous intoxication
manifested by 1.8 times increasing levels of MM compared to the control
group (0.262 ± 0.001 versus 0.146 ± 0.02 optic units, p < 0.05). There was
a positive trend with a decline of MM on day 7 - 0.248 ± 0.001. No
positive correlation was found between MM and other laboratory
parameters with the exception of increased band neutrophils (r = 0.71,
p < 0.05). ICU-mortality constituted 21.7% (5/23). In patients who died MM
level was 0.438 ± 0.002 optic units, which was 3 times higher compared to
the control group (p < 0.05).
Conclusions: Determining the plasma level of middle molecules can be
used as an additional dynamic criterion of severity of endogenous
intoxication in community-acquired pneumonia.
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Introduction: In sepsis, none of the prognostic biomarkers employed
have shown the necessary sensitivity and specificity to be used routinely
in clinical practice. In this research we analyze the relationship between
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proADM an other routinely biomarkers employed in the management of
severe sepsis with mortality.
Methods: Prospective observational study. Plasmatic levels of ProADM, C
reactive protein (CRP) and procalcitonin (PCT) and lactate in 110
consecutive patients admitted to ICU with severe sepsis / septic shock at
days 1st, 3rd and 7th after admission. Clinical and demographic data: age,
gender, comorbidities, APACHE II and SOFA scores. Recruited period over
12 months. Statistical analysis: c2 test for categorical variables. AUROC for
diagnostic prediction of mortality. Spearman Karber test for correlations
between severity scores and biomarker levels. Multivariate Cox regression
analysis adjusted by age, gender and APACHE II score to assess the impact
of variables on mortality across the time. Statistical significance: p < 0.05.
Results: 110 patients. Male: 63%; APACHE II score: 21; SOFA score: 8.5;
Septic shock: 86%; ICU mortality: 32.7%; Respiratory focus: 49%; Gram
negatives: 33%; Gram positives 30%.
ProADM was the biomarker showing better prognostic accuracy in any
time points analyzed by AUROC (p) for 28 day mortality, better than
SOFA score at 1st and 7th days of admission: At day 1st proADM = 0.80
(p < 0.001); PCT = 0.62 (p = n.s); lactate = 0.71 (p < 0.001); CRP = 0.47
(p = n.s); SOFA 0.77 (p < 0.001); APACHE II = 0.72 (p < 0.001). At day 3rd
proADM = 0.85 (p < 0.001); PCT = 0.68 (p = 0.025); lactate = 0.78 (p <
0.001); CRP = 0.49 (p =n.s); SOFA = 0.86 (p < 0.001). At day 7th ProADM =
0.83 (p < 0.001); PCT = 0.67 (p = n.s); lactate = 0.62 (p = n.s); CRP = 0.61
(p=n.s); SOFA = 0.81 (p = 0.03).
Correlation test showed that proADM present the strongest association
with SOFA in all time points analyzed [r; (p)]. At day 1st proADM = 0.71 (<
0.001); PCT = 0.43 (p < 0.001); lactate = 0.50 (p < 0.001); CRP = 0.52 (p=n.
s). At day 3rd proADM = 0.69 (p < 0.001); PCT = 0.51 (p>0.001); lactate =
0.51 (p < 0.001); PCR = 0.23 (p = n.s). At day 7th proADM = 0.63 (p <
0.001); PCT = 0.14 (p=n.s); lactate = 0.40 (p= 0.02); CRP = 0.47 (p=n.s).
Multivariate Cox regression analysis showed proADM as the only
biomarker showing association with mortality at day 28 th in all time
points analyzed [HR; p value; (CI)]. ProADM day 1st: [HR=1.085; p = 0.03;
CI (1.05-1.170)]; proADM day 3rd [HR=1.051; p = 0.03; CI (1.001-1.104)];
proADM day 7th [HR=1.234; p= 0.001; CI (1.096-1.389)].
Conclusions: ProADM is a consistent marker of mortality risk and severity
along time in severe sepsis and septic shock. This provides a selective
advantage over other biomarkers as prognostic tool. The inclusion in
clinical practice could help to intensivist, along with the rest of
biomarkers and scores of severity, for better optimization in making
decisions for management and establish prognosis of this disease.
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Introduction: The Scandinavian Starch for Severe Sepsis/Septic Shock
(6S) trial [1] showed increased mortality in patients with severe sepsis
resuscitated with hydroxyethyl starch 130/0.42 (HES) vs. Ringer’s acetate.
The underlying pathophysiological mechanisms are, however, not fully
elucidated. The endothelium may be important for the effects of fluid
therapy, and the different fluids may impact the endothelium differently.
Objectives: We aimed to investigate associations between HES vs.
Ringer’s and plasma biomarkers reflecting endothelial damage and
function, including its natural anticoagulant systems, and if they were
associated with 90-day mortality. We hypothesized that allocation to HES
increased endothelial dysfunction and hence mortality.
Methods: Six biomarkers: soluble trombomodulin (sTM); syndecan-1;
soluble CD40 ligand (sCD40L); plasminogen activator inhibitor-1 (PAI-1);
tissue-type plasminogen activator (tPA) and protein C were assessed in a
subgroup of 208 patients from the 6S trial [1]. We analyzed differences in
plasma concentration from baseline to day 2 after randomisation in the
two intervention groups using linear or logistic regression models.
Multiple imputations were used for missing data and the analyses were
adjusted for stratification variables (university hospital, shock and
hematologic malignancy) and baseline SAPS II and use of plasma.
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Results: At baseline the HES vs. Ringer’s groups were comparable regarding
age (median 66 vs. 66, p = 0.69), disease severity (SAPS II (52 vs. 55, p =
0.73)) and type of admission (surgical 45% vs. 39%, p= 0.35). Also, the
baseline concentrations of the biomarkers did not differ between the
intervention groups. The masked trial fluid was administered in comparable
volumes in the HES vs. Ringer’s groups in the first 2 days (2250 ml vs. 2500
ml; p = 0.73). In both adjusted and unadjusted analyses the Ringer’s group
had a higher increase in plasma sTM (baseline to day 2) as compared to the
HES group (1.78 ng/ml; 95% confidence interval (CI) 2.88 to 0.67; p = 0.002).
However, sTM was not associated with mortality; increase in PAI-1 was the
only biomarker change associated with 90-day mortality (odds ratio for
1 unit increase was 1.04; 95 % CI 1.01-1.08; p = 0.01).
Conclusions: We could not confirm that HES increased endothelial
dysfunction in this population. On the contrary, the Ringer’s group had
higher circulating sTM concentrations on day 2 indicating increased
endothelial damage. Thus, the increased mortality observed with HES in
patients with severe sepsis may not be explained by endothelial dysfunction.
Grant Acknowledgment: The 6S trial was funded by the Danish
Research Councils and Rigshospitalet and supported by the ACTA
foundation and B Braun Medical. We warmly thank all the members of
the 6S trial group.
Reference
1. Perner A, Haase N, Guttormsen AB, et al: Hydroxyethyl starch 130/0.42
versus Ringer’s acetate in severe sepsis. N Engl J Med 2012, 367:124-34.

A794
A retrospective investigation of the pmx-dhp’s efficacy in 88 severe
sepsis cases
M Tanaka*, K Ueda, Y Kawazoe, T Yonemitsu, M Kida, Y Shima, S Yamazoe,
Y Iwasaki, S Kato, Emergency and Critical Care Medicine
Wakayama Medical College, Wakayama City, Japan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A794
Objective: To investigate the efficacy of polymyxin-B direct
hemoperfusion (PMX-DHP) in terms of improving clinical conditions and
life prognosis in severe sepsis cases.
Subjects and methods: The subjects were 88 cases admitted to our
hospital ICU between April 2010 and July 2014 with the diagnosis of
severe septic shock requiring continuous norepinephrine injection
(Cathecholamine Index≧10). We investigated PMX-DHP efficacy by
retrospectively comparing 63 cases that underwent PMX-DHP with 25
cases that did not.
Results: The two groups did not differ significantly in age, APACHE II score,
SOFA score, infection focus, and bacterial species. The 28-day mortality was
32% in the PMX-DHP group and 40% in the non-PMX-DHP group, but this
difference was not significant. The ⊿CAI (the change in Cathecholamine
Index 24 hours after PMX-DHP administration) and the infusion volume 24
hours after PMX-DHP administration were significantly different between the
two groups. Multivariate analysis identified ⊿CAI and SOFA score as
independent prognostic factors. Sub-analysis showed no significant
difference in 28-day mortality in sepsis cases involving the lowergastrointestinal tracts, but a trend for improvement in 28-day mortality was
observed in sepsis cases where the infection focus could not be removed,
such as pneumonia, and in severe sepsis cases whose APACHE II score
exceeded 25.
Conclusions: PMX-DHP may improve life prognosis of septic shock cases
under certain conditions. We have to clarify the indication criteria for PMXDHP and accumulate data by additional investigations of severe septic
cases to pursue the possibilities for further improvements in life prognosis.
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Introduction: Severe pneumonia is a major challenge in the Intensive Care
Unit, as it is characterized by high morbidity and mortality. A high rate of
patients with pneumonia, in particular ventilator-associated poneumonia,
develops septic shock. Although some interesting results have been
reported in uncontrolled studies where IgM-enriched human intravenous
immunoglobulins were added to the standard treatment of septic shock, a
well-conducted clinical trial is missing [1]. Also, physiopathological data
supporting such a trial are presently insufficient.
Objectives: We aimed to evaluate if Pentaglobin, a commercially available
IgM-enriched polyclonal preparation, reduced pulmonary and systemic
inflammation in an experimental model of Gram negative pneumonia
causing septic shock. Secondary endpoints were the assessment of the
effects on respiratory and hemodynamic stability and survival.
Methods: The protocol was approved by the University Ethic Committee.
Thirty-eight Sprague Dawley rats were ventilated with a mildly injurious
ventilation i.e., pick pressure of 25 cmH2O and positive end-expiratory
pressure of 5 cmH2O for 30 minutes to prime the lung. The rats were
subsequently randomized to received intratracheal instillation of either LPS
(12 mg/kg) or placebo followed by 3.5 hours of protective mechanical
ventilation. Pentaglobin at 25 mg/h (0.5 ml/h) or saline were doubleblindly intravenously administered in the last hour of mechanical
ventilation. During the experiment, gas exchange and hemodynamic
measurements were recorded. Thereafter, the animals were sacrificed, and
blood and organs were stored for cytokines measurements.
Results: In the bronchoalveolar lavage of the LPS-treated rats, TNF-alpha
levels resulted significantly lower in the Pentaglobin group compared to
placebo (5 [5-755] ng/ml vs. 1406 [971-2271] ng/ml), p < 0.05. Pentaglobin
significantly increased the plasmatic level of IL-10 compared to placebo
(389 [121-522] pg/ml vs. 238 [82-259] pg/ml), p < 0.05. No differences were
found in respiratory and hemodynamic variables. All the control animals
survived for 4 hours. For the rats challenged with LPS, survival was
significantly reduced in the placebo group i.e., 63%, compared to controls,
p = 0.03, while no differences were found between those treated with
Pentaglobin (83% survival) and those of the control group.
Conclusions: In a pneumonia model causing septic shock, the
administration of Pentaglobin as rescue treatment reduced the
inflammatory response in lung and blood, although no difference was
found in respiratory and hemodynamic variables. Survival was significantly
reduced in LPS-placebo treated animals compared to controls but not in
LPS group treated with Pentaglobin.
Grant Acknowledgment: Pentaglobin was kindly donated by Biotest.
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Introduction: This study was conducted to investigate the role of serum
procalcitonin and CRP levels in determining etiology, treatment and
prognosis in COPD patients with acute exacerbation.
Methods: Fifty-eight hospitalized COPD patients with acute exacerbation
were included in the study between January 2008 and March 2011. The
diagnosis of COPD was made according to the GOLD guidelines. Serum
CRP and procalcitonin (PCT) levels in the first day of hospitalization and
then one month later (in a stable period) were studied from all COPD
patients. Patients were classified into 4 groups according to the severity of
disease and divided into 2 groups according to the PCT levels.
( < 0.2 ng/dl and > 0.2 ng/dl).
Results: Four (7%) patients were female and 54 (93%) were male. The
mean age was 68.1 ± 10.1. Pathogenic bacterial growth was detected in
16 sputum or bronchial lavage samples. MRSA was found in 3 samples,
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P. aeruginosa in 3, S. maltophilia in 3, and Enterobacter species was
detected in 2 samples. Chlamydia pneumoniae serology was positive in
16 (29%) patients. M. pneumoniae was positive in 8 (15%) patients. The
rate of M. pneumoniae was highest (40%) in the severe exacerbation
group. PCT level was significantly higher in the Chlamydia positive group
(40% vs. 22%). The mean CRP level of COPD patients was 6.7 mg/l in
acute attack, and 2.0 mg/l in the stable period. The mean PCT level was
0.50 ng/l in acute attack, and 0.09 ng/l in the stable period. Serum PCT
level was found as 0.44 ng/l in severe COPD group, and 0.2 ng/ml in the
others (p = 0.02). 27 patients with acute exacerbation of COPD were
diagnosed with sepsis. Six patients in the study group died. Mortality rate
was higher in high PCT group (13.3% vs. 2.5%).
Conclusions: PCT level can help for determining acute attack and
etiology in COPD patients.

ORAL PRESENTATIONS
CARDIO-VASCULAR DRUGS IN
SHOCK
A798
Norepinephrine exerts an inotropic effect at the early phase of human
septic shock
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X Monnet2, P Trouiller1, C Richard2, JL Teboul2
1
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Introduction: Norepinephrine (NE) is recognized as a potent vasopressor
used in septic shock to reverse hypotension. Whether NE still exerts a
positive effect on cardiac contractility through beta-adrenergic stimulation
is unclear since the sensitivity of beta-adrenergic receptors can be
abnormally reduced in septic conditions. Our study was designed to
address this issue at the early phase of septic shock.
Methods: We prospectively included patients suffering from septic shock,
with a mean arterial pressure (MAP) < 65 mmHg despite initial
hemodynamic resuscitation. Echocardiographic measurements were
performed before (T0) and after either initiating NE or increasing its
dosage in order to achieve a target MAP >65 mmHg (T1). The following
variables were collected: left ventricular ejection fraction (LVEF), velocitytime integral (VTI) of the aortic flow, cardiac output (CO), tissue Doppler
imaging of tricuspid annular motion (Sa), peak early transmitral flow
velocity (E), tissue Doppler imaging of mean systolic (Sm) and mean early
diastolic velocity (Ea) of the lateral mitral annulus and the ratio E/Ea.
Results: we included 28 patients (mean age of 71 ± 12 years), their mean
SAPS 2 was 59 ± 22, the main sites of infection were the lung in
13 patients, the abdomen in 6 patients and the urinary tract in 5 patients.
Eighteen patients were mechanically ventilated. The mean interval time
between the start of resuscitation and T0 was of 141 ± 72 min. At T0,
patients have already received a mean volume of fluids of 1500 ± 700
mL. At T0, 15 patients did not yet receive NE while in the other 13
patients, the mean dose of NE was 0.55 ± 0.62 μg/kg/min. At T1, the
mean dose of NE was 0.69 ± 0.62μg/Kg/min for the whole population.
From T0 to T1, MAP increased significantly from 56 ± 7 to 80 ± 7 mmHg,
diastolic arterial pressures increased from from 44 ± 6 to 59 ± 12 mmHg
and lactate decreased from 3.2 ± 2.2 to 2.3 ± 1.8 mmol/L (p < 0.05). From
T0 to T1, LVEF increased from 48 ± 15 to 55 ± 14% (p < 0.05), Sm
increased from 10.7 ± 5 to 12 ± 5 cm/s (p < 0.05), VTI increased from
18 ± 6 to 20 ± 7 cm (p < 0.05), CO increased from 5.6 ± 1.9 to 6.1 ± 2.5 l/min
(p < 0.05), E increased from 82 ± 28 to 94 ± 30 cm/s (p < 0.05), E/Ea
increased from 9.3 ± 6 to 10.5 ± 6 (p = 0.05) and Sa increased from 13 ± 6 to
15 ± 7 cm/s (p < 0.05). Even in the 10 patients with a LVEF ≤ 40% at T0, LVEF
and VTI significantly increased (from 33 ± 6 to 41 ± 9% and from 16 ± 7 cm
to 18 ± 9 cm, respectively).
Conclusions: In spite of the increase in arterial blood pressure and thus in
left ventricular afterload, NE administration at the early phase of septic
shock increased the indices of left ventricular systolic function, even when
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the left ventricular systolic function is altered. This suggests that NE
actually exerted a significant inotropic effect at the early phase of septic
shock in addition to the effect on preload.
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Introduction: Septic patients with myocardial depression are routinely
treated with dobutamine [1]. Whether this strategy is desirable is
questionable, as catecholamines increase cardiac work, reduce myocardial
efficiency, and are cardiotoxic [2]. We can accurately predict mortality in a
72-hour fluid-resuscitated rat model of faecal peritonitis as early as 6 hours,
based on the degree of myocardial depression (low stroke volume, high
heart rate) [3]. This model offers a useful means of testing safety and efficacy
of therapeutic interventions in predicted survivors and non-survivors.
Objectives: To compare dose-related haemodynamic effects of dobutamine
at 6 hours post-insult in predicted survivors and non-survivors from faecal
peritonitis.
Methods: Male Wistar rats (341 ± 33 g) were instrumented with arterial and
central venous lines. Sepsis was induced (ip injection of faecal slurry), and
fluid resuscitation (10 ml/kg/h) started 2 hours later. At 6 hours, animals
were assigned to good prognosis or poor prognosis groups - depending on
echo-derived stroke volume (cutoff value 0.20 ml, based on previous
experiments). An additional fluid bolus (10 ml/kg) was given, followed by
dobutamine infusion, increasing from 5 to 20 μg/kg/min in 2.5-μg/kg/min
increments every 5 minutes, with haemodynamic measures recorded just
prior. Repeated measures ANOVA and post-hoc Holm-Sidak test were used
to seek statistically significant. differences.
Results: Stroke volume at 6 h was significantly lower in poor prognosis
animals; good prognosis animals were more responsive than poor
prognosis animals to dobutamine, with earlier rises in heart rate, stroke
volume and cardiac output, and a fall in blood pressure (Figure 1).
Conclusions: The early hypodynamic circulatory profile of poor prognosis
septic rats is associated with catecholamine-hyporesponsiveness. This
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supports an underlying mechanism of impaired adrenergic signal
transduction, and/or dysfunctional downstream pathways. Our data
support the investigation of alternative agents for sepsis-induced
myocardial depression.
Grant Acknowledgement: ESICM Basic Science Award, UK Intensive Care
Society Young Investigator Award, NIHR.
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Introduction: Tako-tsubo cardiomyopathy (TCM) is an acute cardiac
syndrome with severe hypokinesia of the left ventricle (LV), often affecting
the apex causing apical ballooning and heart failure. Sympathetic stress is
a trigger of TCM and is probably underdiagnosed and not uncommon in
ICU patients [1]. We have developed an experimental rat model of TCM, in
which LV apical akinesia develops after intraperitoneal (i.p.) injection of
isoprenaline with many similarities to clinical TCM [2]. We recently
demonstrated that pre-treatment with isoflurane could prevent the
development of LV apical akinesia in this TCM animal model [3].
Objectives: In the present study, we examined whether isoflurane, when
used for treatment, could attenuate the degree of LV dysfunction and
reduce mortality in a TCM animal model.
Methods: TCM was induced in seventy-five propofol sedated animals by
intraperitonial injection of isoprenaline (50 mg/kg). Within 90 minutes
after injection, the animals develop tako-tsubo-like heart failure with
apical dyskinesia/akinesia and reduced cardiac output [2]. The animals
were randomized to either inhalation with no isoflurane (CONTROL, n=15)
or inhalation with 1% isoflurane before (ISOFL 0, n=15), 10 min (ISOFL 10,
n=15), 30 min (ISOFL 30, n=15) and 120 min (ISOFL 120, n=15) after
induction of TCM. Evaluation of cardiac function with echocardiography

Figure 1(abstract A799) *p < 0.05 vs. baseline (good prognosis group, dark blue bars, N = 4). #p < 0.05 vs. baseline (poor prognosis group,
light blue bars, N = 3).
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Figure 1(abstract A800)

Figure 2(abstract A800)

was performed 90 minutes after isoprenaline in all animals. Extent of
apical akinesia was expressed as percentage of LV endocardial length
that was akinetic. After the experimental procedure, the animals were
monitored for 48 hours for assessment of survival.
Results: Early institution of treatment with isoflurane, attenuated the
degree of LV dysfunction after isoprenaline injection, as the degree of
akinesia was lower in ISOFL 0, ISOFL 10, ISOFL 30 compared to CONTROL
(Figure 1). 48 hours survival was higher in ISOFL 0, ISOFL 10, ISOFL 30
versus CONTROL, while there was no difference in 48 hours survival
between ISOFL 120 and CONTROL (Figure 2). In a multivariable model,
isoflurane inhalation within 30 minutes (ISOFL 0, ISOFL 10, ISOFL 30), was
an independent predictor of 48 hour survival.
Conclusions: In this animal model of TCM, isoflurane treatment, when
started early after induction of TCM, highly attenuated degree of LV apical
akinesia. This was accompanied by a clearly improvement of survival.
Isoflurane sedation in the ICU could be a beneficial strategy in patients
suffering from hyper-adrenergic conditions.
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Introduction: Beta-blockade therapy during sepsis has a sound rationale
in view of its cardiac, metabolic, inflammatory and other effects [1].
Whether it is safe and efficacious in both good prognosis and poor
prognosis patients is yet to be ascertained. We have developed a 72-h
fluid-resuscitated rat model of faecal peritonitis, where prognosis can be
accurately predicted as early as 6 h post-insult based on the degree of
myocardial depression (low stroke volume, high heart rate) [2]. This
model offers a useful means of testing safety and efficacy.
Objectives: To compare dose-related haemodynamic effects of esmolol
at 6 hours in predicted survivors and non-survivors from faecal peritonitis.
Methods: Instrumented male Wistar rats (350 ± 16 g) had sepsis induced
with intraperitoneal injection of faecal slurry. Fluid resuscitation (10 ml/
kg/h) was begun 2 h later. At 6 h, animals were divided into predicted
survivors or non-survivors depending on a stroke volume cut-off of 0.20
ml. After an additional 10-ml/kg fluid bolus, esmolol was administered as
a 500- μg/kg loading dose followed by an increasing stepwise infusion
(50 to 200 μg/kg/min in 25- μg/kg/min increments 5 minutes apart).
Heart rate, stroke volume and mean arterial pressure were recorded just
prior to each dose increase. Repeated measures ANOVA and post-hoc
Holm-Sidak test were used to seek statistically significant differences.
Results: Baseline stroke volume at 6h was significantly lower in poor
prognosis animals (0.27 ± 0.07 vs. 0.18 ± 0.02 ml, p < 0.05). Stroke
volume increased with low dose esmolol in predicted non-survivors, and
this offset the reduction in heart rate (Figure 1). Cardiac output was thus
maintained in predicted non-survivors but fell significantly in predicted
survivors. Mean BP fell in parallel in both groups, though significant
changes were seen earlier in predicted survivors.
Conclusions: Depending on their prognosis, septic rats show different
haemodynamic responses to a short-term esmolol infusion at 6 h postseptic insult. Whether longer-term infusion is beneficial or harmful to
these subgroups will be the subject of future study.
Grant Acknowledgement: ESICM Basic Science Award, UK Intensive Care
Society Young Investigator Award, NIHR.
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Introduction: The oral antihyperglycemic agent metformin was associated
with favorable outcome and smaller myocardial infarct size in patients with
diabetes undergoing percutaneous coronary interventions (PCI) for STsegment elevation myocardial infarction (STEMI) [1,2]. However, these
findings have not been validated.
Objectives: To determine the effect of chronic metformin treatment on
cardiovascular morbidity and mortality in patients with diabetes
presenting with STEMI subsequently undergoing PCI.
Methods: From January 2004 until June 2013, all consecutive critically ill
patients undergoing primary PCI for STEMI at the University Medical
Center Groningen were included in a registry and 1-year follow-up was
obtained. Our primary endpoint consisted of the composite endpoint of
myocardial infarction, target vessel and target lesion revascularization, and
all-cause mortality (MACE). The secondary endpoint, myocardial infarction
size, was estimated using peak levels of creatine kinase (CK), the
myocardial band of CK (CK-MB), troponin T, and high-sensitive troponin
T (hs-troponin T). The effect of metformin on myocardial infarct size from
the 2004-2010 cohort has been reported previously [1]. Therefore
myocardial infarction size was reported for patients admitted from 2011
until 2013 and the combined 2004-2013 cohort.
Results: In total, 4776 consecutive patients underwent primary PCI for
STEMI, 719 (15%) diabetic patients were included in the final analysis and
215 (30%) patients used metformin at admission. MACE and mortality
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Figure 1(abstract A801) *p < 0.05 vs. baseline (good prognosis group, dark blue bars, N = 4). #p < 0.05 vs. baseline (poor prognosis group,
light blue bars, N = 4).

Table 1(abstract A802)
2011-2013 cohort
Peak value
CK (U/L)
CK-MB (U/L)
Hs-Troponin T (ng/L)

Combined 2004-2013 cohort

Metformin (n = 83)

No metformin (n = 72)

P-value

Metformin (n = 254)

No metformin (n = 537)

846 (297-2317)

1083 (481-3005)

0.25

1000 (297-3594)

1371 (597-3034)

0.01

112 (52-211)

120 (60-309)

0.33

138 (52-256)

174 (74-310)

< 0.01

2175 (592-5337)

2076 (912-5512)

0.70
2.53 (0.55-7.63)

3.93 (1.39-8.67)

0.01

Troponin T (μg/L)

rates were 21% and 12% for patients with diabetes, 23% and 19% for
metformin patients, 21% and 15% for patients on sulfonylurea, and 30%
and 20% for patients on insulin, respectively. Metformin was not
associated with reduced risk for MACE (adjusted hazard ratio (aHR):
1.19 (95% confidence interval (95%CI) 0.78-1.81), P = 0.42) or survival
benefit (aHR: 0.23 (CI95% 0.80-2.51), P = 0.23) compared to diabetic
patients not using metformin. Insulin use was an independent predictor
for MACE (aHR 1.73 (CI95% 1.13-2.65), P = 0.01) and all-cause mortality
(aHR 1.81 (CI95% 1.03-3.21), P = 0.04). Baseline levels of CK, CK-MB, and
hs-troponin T were comparable between both groups. Median
(interquartile range) peak levels of CK, CK-MB, and hs-Troponin T were all
non-significant lower in the metformin group (table 1). When both
cohorts were combined, peak levels of CK, CK-MB, and troponin T were
all significantly lower in patients using metformin, as depicted in table 1.
Conclusions: Chronic metformin use in patients presenting with STEMI was
associated with smaller infarct-size and not with lower MACE and mortality
rates, as compared to other patients with diabetes.
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Introduction: Acute lung injury (ALI) and Acute Respiratory Distress
Syndrome (ARDS) are a clinical manifestation of respiratory failure caused
by a response of the lung to local or systemic injury [1]. Damage of
alveolar barrier is a critical event in the early stage of ALI/ARDS. Currently
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there is no effective treatment for this disease. Alveolar type II cells (ATII)
are implicated in the alveoli reparation [2] and the transplant of these
cells could be a promising ALI treatment.
Objective: To determine the therapeutic role of ATII cells transplant in an
animal model of ALI.
Methods: Sprague-Dawley (200-250 g) rats were anesthetized with
isofluorane. ALI was induced by intratracheal instillation of HCl (0.1mol/L)
followed by instillation of LPS from Escherichia coli O55:B5 (30μg/g body
weight) 2h later.
(ALI group). Control rats (C) were treated with saline. 9h after the second
instillation (LPS instillation), one group of rats were intratracheally
transplanted with fresh ATII cells (2.5x106cells) (ATII group). The rats were
sacrificed 72h after ALI induction. The effect of ATII cells was assessed by
the analysis of bronchoalveolar lavage (cells and protein), proinflammatory
markers in lung tissue and histological analysis. Data are expressed as
mean ± SEM. 8 animals per group are analyzed. Statistical analysis was
performed using One-Way-ANOVA and Newman Keuls post-hoc test.
Statistical significance p≤0.05 is considered.
Results: HCl+LPS instillation caused an increase in lung weight owing to
the inflammatory component. ATII transplanted group had a significantly
reduction in lung weight (C:1,2g ± 0,1; ALI:1.9g ± 0.15, ATII:1.4g ± 0.2).
Total protein IgM (C:0.17ng ± 0,01; ALI:0.3ng ± 0.02, ATII:0.19ng ± 0.015)
and neutrophil number (C:1% ± 0.5; ALI:54% ± 5, ATII:21% ± 4) in BAL
were significantly increased in HCl+LPS group and the ATII cells were
able to reduce all of them (p < 0.05) to the control levels. Histological
lung tissue analysis showed a recovery of the alveolar damage in ATII
transplanted animals versus the peribronchiolar and interstitial infiltration,
inflammatory cells, interstitial oedema and haemorrhage observed in ALI
rats. The histological score showed significantly differences (C:2 ± 0.5;
ALI:8 ± 1, ATII:4 ± 1). Additionaly, proinflammatory (IL1beta and IL6), antiinflammatory (L4) and cell recruitment markers (MCP-1 and GM-CSF) were
evaluated by ELISA in lung homogenates and all of them showed a
significantly decrease in ATII cell transplantation group compared to the
ALI group (Figure 1).

Figure 1(abstract A803)
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Conclusions: The transplantation of ATII cells is able to reduce the
pulmonary inflammation and lung injury.
Grant Acknowledgment: PI12/02548, Fundació Parc Taulí and CIBERES.
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Rationale: The receptor for advanced glycation end-products (RAGE) is a
transmembrane multipattern receptor abundantly expressed on the basal
surface of alveolar type (AT) I cells. RAGE is implicated in ARDS-associated
alveolar inflammation [1,2], but its precise roles in lung injury remain
unknown. It has been shown recently that RAGE axis could impact alveolar
fluid clearance (AFC) through the modulation of epithelial sodium channels
[3]. In mouse models of sepsis and of ARDS, treatment with anti-RAGE
monoclonal antibody decreased mortality, and treatment with recombinant
soluble RAGE (sRAGE, acting as a decoy receptor) was associated with
improved lung injury.
Objective: Using a murine model of ARDS, we evaluated whether RAGE
modulation could regulate lung injury and AFC.
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Figure 1(abstract A804) Mice lung injury over time

Methods: 60 anesthetised male C57BL/6JTj mice were divided in 4 groups;
3 of them underwent orotracheal installation of hydrochloric acid (day 0).
Among these acid-injured mice, some were intravenously treated with an
anti-RAGE monoclonal antibody (mAb) or intraperitoneal recombinant
soluble RAGE (sRAGE). Mice from the Sham group underwent orotracheal
instillation of saline and served as controls. At specified time-points (day 0,
1, 2 and 4), lung injury was assessed after a 30-minute period of mechanical
ventilation by analysis of blood gases, alvolar permeability index,
bronchoalveolar lavage (BAL) fluid content in interleukin (IL)-6 and AFC. AFC
was calculated detecting changes into alveolar protein levels over time.
Results: Acid-injured mice had higher permeability indexes, higher BAL
IL-6 and marked hypoxemia on day 1 and 2, as compared with sham
animals. AFC rates and PaO2/FiO2 ratios were higher in controls (35%/
30min and 281 [262-319], respectively) than in HCl-injured mice on day 1
(8% and 181 [176-198], respectively, P < 0.0001) and day 2 (9% and 186
[174-205], respectively, P < 0.0001).
RAGE inhibition restored AFC on day 1 in both mAb-treated (8% versus
36%, p = 0.009) and sRAGE-treated (8% versus 37% p = 0,009) mice.
RAGE inhibition significantly improved both PaO2/FiO2 ratio and
permeability index on day 1, day 2, and anti-RAGE therapy could prevent
increased BAL IL-6 levels on day 1 an day 2 in HCl-treated mice.
Discussion: Our results support the efficacy of a RAGE inhibition strategy
in improving AFC and lung injury in a translational mouse model of
ARDS, and RAGE pathway may represent a therapeutic target during
ARDS. Such findings should stimulate further research on the mechanistic
links between RAGE pathway, AFC and lung alveolar injury and its
resolution.
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Introduction: The high flow oxygen therapy is increasingly used in
patients with acute respiratory failure. However, an adequate
humidification is necessary to improve patient tolerance to this therapy.
Few data is available in literature about the hygrometry delivered by
these devices.
Objectives: To evaluate hygrometric performances of several high flow
oxygen therapy devices and to evaluate the potential clinical impact of
different levels of hygrometry.
Methods: We have tested on a bench the hygrometric performance of
different oxygen high flow therapy systems (OptiFlow/Airvo Fisher&Paykel, Hydrate OMNI - Hydrate inc., Precision flow - Vapoterm,).
We have used psychrometric method to measure hygrometry.
For each condition, we made 3 hygrometric measurements at different
moments of the day. The measurements were taken proximal to the
simulated patient’s interface. We have tested different settings (intubation
and NIV settings for the Optiflow), different flow rates (10, 20-30-40 and
60l/min) and two ambient temperatures: normal temperature (22-24°C)
and high temperature (28-30°C). We evaluated the comfort in 10 healthy
subjects blinded for different humidity levels (20, 30 and 40 mgH 2 O/L)
during 10 minutes in random orders.
Results: At normal temperature (22-24°C), the Fisher&Paykel Optiflow
system (with or without compensation algorithm) provided the highest
absolute humidity (39.3 vs. 35.9 vs. 32.0 for F&P, Hydrate and Vapotherm,
p = 0.0009), regardless of the used flow rate (hygrometric performance >
37 mgH2O/L). However, with the NIV setting, humidity delivered was low
(between 20 and 25 mgH2O/L). At high temperature (28-30°C), the
Precision flow -Vapotherm system provided the highest absolute humidity
at lower flow rates (10 and 20 l/min) (31.8 vs. 32.2 vs. 37.2, for F&P, Hydrate
and Vapotherm, p = 0.001). However, at high flows, performances were
significantly reduced with the Vapotherm device (37.2 vs.31.8 for 10-20L/
min and 30-40L/min, p = 0.027).
In healthy subjects, comfort was equivalent at 30 and 40 mgH2O/L but
significantly lower at 20 mgH2O/L.
The main results are presented on the following figures.
Conclusions: With NIV setting, Optiflow delivered low humidity, with
lower comfort in the short term evaluation in healthy subjects. In the
other conditions, the majority of the tested humidification systems deliver
at least 30mgH2O/L. At high temperature (28-30°C), the majority of the
systems showed a decrease in their hygrometric performance (except
Precision flow). The flow rate influence is moderated regarding the
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Figure 1(abstract A805) Hygrometric performances

Figure 2(abstract A805) Comfort at 20-30-40 mgH2O/L

humidification performance (except for Vapotherm). The new technology
Hydrate performed reasonably well within the tested conditions.
There is no clear recommendations for the level of humidity to deliver
during HFOT, but NIV setting may be less comfortable.

A806
Effects of pressure control and pressure support ventilation on
ventilator induced lung injury in experimental acute respiratory distress
syndrome with intra-abdominal hypertension
CL Santos1,2*, RS Santos1, L Moraes1, CS Samary1, NS Felix1, PL Fiorio Júnior3,4,
MM Morales1, MG Abreu5, P Pelosi6, A Schanaider2, PL Silva1, PRM Rocco1
1
Federal University of Rio de Janeiro, Laboratory of Pulmonary Investigation,
Rio de Janeiro, Brazil; 2Federal University of Rio de Janeiro, Department of
Surgery, Faculty of Medicine, Rio de Janeiro, Brazil; 3D’Or Institute for
Research and Education, Hospital Copa D’Or, Rio de Janeiro, Brazil; 4D’Or
Institute for Research and Education, Hospital Caxias D’Or, Duque de Caxias,
Brazil; 5Dresden University of Technology, Department of Anesthesiology,
Dresden, Germany; 6University of Genoa, Department of Surgical Sciences
and Integrated Diagnostics, Genoa, Italy
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A806
Introduction: In acute respiratory distress syndrome (ARDS), intraabdominal hypertension (IAH) increases intra-thoracic pressures, leading
atelectasis and deterioration of respiratory mechanics and gas-exchange.
The optimal setting of mechanical ventilation (MV) and its impact on
respiratory function and ventilator-induced lung injury (VILI) in ARDS
associated with IAH needs to be better clarified. Lung-protective MV with
low tidal volume (V T ) and positive end-expiratory pressure (PEEP) has
been recommended; however, assisted MV may be a favorable alternative
to controlled MV at the early phase of ARDS, since it requires less
sedation, no paralysis and is associated with better lung protection,

reducing the risk of VILI. We hypothesized that pressure-support
ventilation (PSV) improve pulmonary morphofunction and minimize lung
injury in ARDS with IAH.
Objectives: To compare the effects of PSV with protective MV (PCV) on
arterial blood gases, lung mechanics and histology, as well as to identify
biological markers of inflammation and fibrogenesis in a model of ARDS
with IAH.
Methods: 24 Wistar rats (250-300 g) were submitted to the a sequence of
events: 1) receive Escherichia coli lipopolysaccharide (LPS) intraperitoneally
(1,000 μg); 2) waiting period of 24 hours for development of ARDS;
3) anesthesia and mechanical ventilation; 4) induction of IAH (15 mmHg)
or not; 5) random assignment to PCV (V T = 6 mL/kg, respiratory rate
(RR) = 80 breaths/min, fraction of inspired oxygen (FIO2) = 0.4 and PEEP =
5 cmH2O) or PSV. During PCV, animals were paralyzed with pancuronium
bromide. In PCV and PSV, the driving pressure was adjusted to achieve
VT = 6 ml/kg. In addition, in PCV, the RR was controlled to keep minute
ventilation constant (160 ml/min). Peak (Ppeak,RS), and mean (Pmean,RS)
airway pressures and arterial blood gases were analyzed at baseline and at
the end of 1 h ventilation. Lungs were removed for lung histology and
molecular biology analysis [mRNA expression of interleukin (IL)-6, and procollagen type III (PCIII)].
Results: PSV improved oxygenation regardless of IAH. In ARDS with IAH,
PSV, compared to PCV group, was associated with greater reduction in
Ppeak,RS (PSV: 11.4 ± 2.4 cmH2O, PCV: 16.9 ± 0.5 cmH2O, p < 0.05) and
Pmean, RS (PSV: 5.8 ± 1.9 cmH 2 O, PCV: 9.6 ± 0.2 cmH 2 O, p < 0.05).
Furthermore, PSV reduced the amount of alveolar collapse, and the
mRNA expression of interleukin (IL)-6 and type III procollagen compared
to PCV.
Conclusions: In this model of ARDS with IAH, PSV, compared to PCV,
promoted functional and lung morphological benefit thus mitigating VILI.
Grant Acknowledgment: CNPq, FAPERJ, CAPES, PRONEX, INCT-INOFAR.
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A807
ION-exchange resin anticoagulation: experimental data of a novel
extracorporeal regional anticoagulation technique
A Zanella1*, V Scaravilli1, M Giani1, F Magni1, D Ceriani1, S Sosio1, S Spina1,
C Ferrari1, S Colombo1, A Pesenti1,2
1
Università degli Studi di Milano Bicocca, Monza, Italy; 2Ospedale San
Gerardo, Monza, Italy
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A807
Introduction: Regional anticoagulation has been introduced to avoid the
complications of systemic anticoagulation. The most diffuse technique for
regional anticoagulation is the infusion of citrate, which exerts its
anticoagulative effect by chelating calcium, an essential factor of
coagulation. Despite being a “regional” anticoagulation technique, a major
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Table 1(abstract A807)
Blood IN

Blood OUT

Ionized Calcium (mmol/L)

1.29 ± 0.06

0.25 ± 0.03

p-value
< 0.001

HK-TEG - R (sec)

6.8 ± 2.2

> 60

< 0.001

HK-TEG - a Angle (°)

2.2 ± 0.7

0±0

< 0.001

HK-TEG - K (min)

62 ± 7

0±0

< 0.001

HK-TEG - MA (mm)

66 ± 5

0±0

< 0.001

fraction of the infused citrate reaches the patient systemic circulation and
may cause toxicity. For this reason this technique can be applied only to
extracorporeal blood flows lower than ~150-180 ml/min, to limit the amount
of infused citrate. Ion exchange resins are polymers which contain acidic or
basic functional groups able to exchange counter-ions. We have developed a
regional anticoagulation technique featuring a cation exchange resin, which
exchanges calcium with sodium and thus reduces plasmatic calcium levels.
Objectives: To investigate the feasibility and efficacy of an innovative
regional blood anticoagulation technique based on cation exchange
resins.
Methods: Eight healthy swine (48.5 ± 4.5 kg) were sedated, intubated,
mechanically ventilated and connected to a custom-made veno-venous
extracorporeal system featuring a cartridge containing a cation-exchange
resin. Blood flow was set at 150 ml/min. Systemic anticoagulation with
unfractioned heparin was started and maintained for the whole
experiment. During the experiment blood was sampled along the
extracorporeal system before and after the resin anticoagulation treatment
to measure ionized calcium and to perform thromboelastography (TEG).
The heparinase-kaolin thromboelastography (HK-TEG) technique was used
to evaluate coagulation, regardless of the level of systemic anticoagulation.
Systemic ionized calcium and sodium levels were maintained stable by
infusing a custom-made sodium-free calcium replacement solution. Three
samples were withdrawn after 2, 4 and 6 hours of ion-exchange resin
anticoagulation treatment.
Results: Table 1 shows the ionized calcium levels and the TEG parameters
of blood along the extracorporeal circuit, before (Blood IN) and after
(Blood OUT) the ion-exchange resin anticoagulation treatment. The
treatment was able to reduce ionized calcium levels to 0.25 ± 0.03 mmol/L,
resulting in no sign of clot formation in samples withdrawn from the blood
outlet. Systemic electrolytes were stable during the whole experiment. No
adverse event ascribable to the treatment was recorded.
Conclusions: The ion-exchange resin anticoagulation technique proved
to be effective to anticoagulate extracorporeal blood. Future experimental
studies are required to evaluate the long-term feasibility and safety of the
technique. This technique can potentially be applied to a higher range of
blood flows, extending the applicability of regional anticoagulation to
other extracorporeal treatment, such as extracorporeal CO2 removal.

RCT’S IN INFECTION AND SEPSIS
A808
Hydrocortisone in treatment of severe sepsis and septic shock with
acute respiratory distress syndrome: a randomised controlled trial
S Tongyoo1*, C Permpikul1, V Vattanavanit1,2, W Mongkolpun1
1
Siriraj Hospital, Mahidol University, Critical Care Medicine, Bangkok, Thailand;
2
Prince of Songkla University, Songkla, Thailand
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A808
Introduction: Severe sepsis and septic shock are serious conditions
associated with high mortality, especially in the patients complicated with
acute respiratory distress syndrome (ARDS). Corticosteroids are
recommended in patients who do not respond to fluid resuscitation and
vasopressors. However, efficacy of this treatment in severe sepsis patients
with ARDS has not been investigated.
Objectives: To examine efficacy of moderate dose of hydrocortisone in
the treatment of severe sepsis/septic shock complicated with ARDS.
Methods: A single center, placebo-controlled, randomized, double blind
study which included adult patients with severe sepsis or septic shock
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and ARDS, onset within 24 hours. They were randomly assigned into two
groups. The “study group” received hydrocortisone 50 mg intravenous
every 6 hours for 7 days, while the “controlled group” received normal
saline in the comparable volume. The primary outcome was 28 days
mortality.
Results: A total of 197 patients were included. Ninety eight were in
“study group” and 99 were in the “control group”. While baseline
characteristics were similar, the study group had longer organ supportfree days in the 28 days (13.9+10.3 vs 10.8+10.1, P = 0.04), shorter
vasopressor-dependent days (3.8+3.3 vs 5.2+5.7, P = 0.04), lower lung
injury score at the 3rd day after treatment (1.5+0.8 vs 1.8+1.0, P = 0.03)
and improve PaO2/FiO2 ratio at the 3rd day after treatment (273.9+126.9
vs 227.6+110.3, P = 0.007). The incidence of hyperglycemia was also
higher in the study group. Mortality in the study group was lower
although statistical difference was not reached (25.5% vs 31.3%, P = 0.37).
Conclusions: Hydrocortisone improved outcomes; namely organ supportfree days, vasopressor-dependent days and oxygenation, in severe sepsis
or septic shock patients with ARDS. There was a trend toward mortality
reduction in the study group but the statistical significant was not
reached. (ClinicalTrials.gov number, NCT01284452).
Grant Acknowledgment: Facualty of Medicine, Siriraj Hospital, Mahidol
University.
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A809
Randomised controlled trial using daily electrical muscle stimulation
(EMS) in critically ill patients to prevent intensive care unit (ICU)
acquired weakness (ICUAW)
M Goll*, T Wollersheim, K Haas, R Moergeli, J Malleike, F Nehls, K Reiher,
N Carbon, G Sonomoya, S Weber-Carstens
Charité - Universitätsmedizin Berlin, Berlin, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A809
Introduction: Critically ill patients frequently suffer from intensive care
unit (ICU) acquired weakness (ICUAW). Evoke muscle contraction by
electrical muscle stimulation (EMS) may help to prevent their overall
strength diminishing by conserving muscle strength and mass.
Objectives: The aim of the study was to investigate the effects of daily
EMS-therapy on muscular strength in ICU patients, compared to a
protocol based standard physiotherapy.
Methods: The interventional randomized controlled trial included critically
ill patients at high risk for ICUAW selected by SOFA score ≥ 9 and onset of
critical illness in less than 72 hours. Randomization was administered to
EMS group (protocol base physiotherapy and additional EMS) or a
physiotherapy group (protocol base physiotherapy). EMS-therapy was
applied for 20 minutes 7 days/week to 8 bilateral muscle groups by an
experienced physiotherapist. Medical-Research-Council (MRC) score for
muscle strength and grip strength measured by hand-dynamometer were
recorded on the first day patients were adequately awake and on the day
of their ICU discharge. Non-parametric tests were performed. Ethic vote
(Charité EA 2/041/10).
Results: 50 patients, 33 males and 17 females with a median age of
52 (10/90) years and a SOFA score of 13 (10/15) at admission where
included in the study. Randomization resulted in 21 to 29 subjects for EMS
and controls respectively. Time-points of muscle strength measurements
were “first day being awake” at median day 11 (7/19) and discharge form
ICU, median day 26 (17/33). Patient characteristics and time-points of
recorded parameters were without significant differences between the
intervention (EMS) and control group (data not shown). Overall subjects
fulfilled criteria for ICUAW on their first day of being awake and
significantly improved their MRC score and grip strength until their ICU
discharge. Surprisingly we could not show direct group differences
between EMS- and control group for MRC score and grip strength. By
focusing separately on the course of strength for EMS- and control group
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Figure 1(abstract A809)

Figure 2(abstract A809)

we found an increase in MRC score for both groups between the first and
second measurement.
Grip strength in nonEMS treated patients rose significantly whilst patients
receiving EMS couldn’t show significant improvements between
measurements.
Conclusions: Our patients managed to increase their grip- and general
strength levels significantly from their first day of being adequately awake
until the day of their ICU discharge. Further subgroup analysis however
indicates that EMS therapy may not be more beneficial in increasing grip
or MRC-measured strength compared to the standard physiotherapy
protocol within our study. The missing grip strength improvement of the
EMS group between the first day of being awake and ICU discharge may
be attributed to greater muscle strength at time of awakening without
significant power to show group differences.
Grant Acknowledgment: DFG KFO 192/2 TP3.

Introduction: Microcirculatory dysfunction may result in multiple organ
dysfunction during severe sepsis and septic shock.
(1) A meta-analysis of randomized trials showed that polymyxin B
hemoperfusion (PMX-HP), plasma exchange, and hemofiltration were
associated with lower mortality.
(2) Mesenteric microcirculation was better maintained with polymyxin B
hemoperfusion in one rat sepsis study.
(3) However, the effects of polymyxin B hemoperfusion on the
microcirculation in patients with severe sepsis and septic shock was
unknown.
Objectives: The aim of this clinical study is to investigate the effect of
polymyxin B perfusion on the microcirculation.
Methods: This multi-center, randomized, controlled study was approved
by the National Taiwan University Hospital Research Ethics Committee,
which is registered on the ClinicalTrials.gov Protocol registration system
(ID: NCT01756755). Forty patients with definitive treatment of severe sepsis
and septic shock, which was caused by intra-abdominal infection or
proven gram-negative infection, or presence with an Endotoxin Activity
Assay (EAA) > 0.6 EAA units, will be randomly assigned to two groups: the
Control group and the PMX-HP group. In the Control group, the patients
were treated according to the Surviving Sepsis Campaign guidelines. In the
PMX-HP group, the patients were treated with an additional treatment
with 1 to 2 sessions of polymyxin B hemoperfusion. A sidestream dark-field
video microscope was used to record the images of sublingual
microcirculation at enrollment (0 h), 24 h and 48 h. The images was
analyzed by an investigator blinded to the clinical data and grouping using
an automated analysis software (AVA 3.0; Academic Medical Centre, The
Netherlands).
Results: 13 patients completed the study. The mean of APCHE II score at
enrollment was 18.7 (5.9). 12 patients survived more than 28 days, and 1
patient died in the PMX-HP group. The total small vessel density and
perfused small vessel density at 24 h and 48 h were higher in the PMXHP group than in the Control group (Table 1).
The differences of microvascular flow index and heterogeneity between
the two groups were not significant (Table 2).
The images of sublingual microcirculation at 24 h and 48 h were shown
in the Figure 1.

Table 1(abstract A810)
n
Total SVD (mm/mm2)

Perfused SVD (mm/mm2)

PMX-HP

6

7

P value

0h

21.7 (2.2)

23.2 (2.4)

0.286

24 h

19.3 (2.2)

21.8 (0.9)

0.190

48 h

19.4 (1.5)

22.8 (0.7)

0.001

0h

18.6 (4.5)

20.5 (5.5)

0.523

24 h

18.0 (2.2)

21.2 (1.3)

0.007

48 h

18.2 (1.6)

22.2 (0.6)

< 0.001

[Small vessel density (SVD)]

Table 2(abstract A810)
Microcvascular flow index

A810
The effect of endotoxin adsorber hemoperfusion on microcirculation in
patients with severe sepsis and septic shock
Y-C Yeh1*, Y-C Hsu1, A Chao1, V-C Wu2, W-H Sheng2, C-C Kao3, Y-J Cheng1,
NTUH Center of Microcirculation Medical Research (NCMMR)
1
National Taiwan University Hospital, Department of Anesthesiology, Taipei,
Taiwan, Province of China; 2National Taiwan University Hospital, Department
of Internal Medicine, Taipei, Taiwan, Province of China; 3Taipei Medical

Control

Heterogeneity index

Control

PMX-HP

0h

2.6 (0.5)

2.7 (0.4)

24 h

2.9 (0.2)

3.0 (0.0)

48 h

2.9 (0.2)

3.0 (0.0)

0h

0.21 (0.21)

0.21 (0.29)

24 h

0.17 (0.23)

0.03 (0.08)

48 h

0.10(0.09)

0.03 (0.08)

[Microvascular flow and heterogeneity]
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Figure 1(abstract A810) Sublingual microcirculation

There were no significant difference of mean arterial pressure, dose of
vasopressor, serum level of lactate, creatinine, amount of fluid
resuscitation, stay in the intensive care unit, and stay in hospital between
the two groups.
Conclusions: In summary, we found that sublingual microcirculation was
better maintained with polymyxin B hemoperfusion than conventional
treatment in patients with severe sepsis and septic shock.
References
1. Ince C: Critical care 2005, 9(Suppl 4):S13-9.
2. Zhou , et al: Crit Care Med 2013, 41:2209-20.
3. Iba , et al: J Surg Res 2011, 171:755-61.

A811
Effects of levosimendan on cellular metabolic alterations in patients
with septic shock: a randomised controlled study
B Meddeb, Z Hajjej*, C Romdhani, I Labbene, M Ferjani
Military Hospital of Tunis, Tunis, Tunisia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A811
Introduction: Mitochondrial dysfunction and consequent cellular energetic
failure play a key role in the development of sepsis-related organs failure.
Levosimendan, by a calcium-sensitizing mechanism increases myocardial
contractility while simultaneously exerting vasodilatory properties via
activation of ATP-dependent potassium channels (KATP) [1].
Objectives: The aim of the present study was to evaluate the effects of
levosimendan on muscle metabolism compared with placebo and
dobutamine in patients with spetic shock.
Methods: The study was designed as a prospective, double-blind,
placebo-controlled, clinical trial and performed in a Tunisian medical
surgical intensive care unit. After achieving normovolemia and a mean
arterial pressure of at least 65 mmHg, 30 septic shock patients were
randomized to one of three intravenous treatment groups: levosimendan
0.2 μg/kg/min (n = 10), dobutamine 5 μg/kg/min (n = 10) or placebo (n =
10). Systemic hemodynamic monitoring of the patients included a central
venous catheter, a radial artery catheter and a pulmonary artery catheter.
A microdialysis probe was placed into the femoral quadriceps and samples
were collected at baseline (before drugs adminstration) and every 6 hours
for 3 days. The changes in the energy-related metabolites lactate, the
lactate/pyruvate ratio, glucose and glycerol were analyzed. concomitantly
with dialysate sampling, the effects on global haemodynamics, were
assessed. Lactate and L/P clearances were also calculated.

Results: Baseline characteristics, including age, gender, body weight, and
Cause of septic shock, as well as onset time of septic shock, IGSII, and
mortality were not different among groups. In addition, there was no
significant difference between groups at baseline (H0) in any of the
investigated hemodynamic or MD metabolites variables. Levosimendan
group had a greater decrease in L/P ratio and a greater increase in MD
pyruvate at the 72 th 72th hour compared with the placebo group (p =
0.043). Tissue lactate clearance was significantly increased in the
levosimendan arm compared with the placebo arm at 54th, 60th and 72th
hours of the study ( H54 p = 0.036 ; H60 p = 0.043 ; H72 p = 0.041). From
48th to 72th hours, Tissue L/P clearance was significantly higher in
levosimendan-treated patients compared with placebo (H 48 (p = 0.015),
H54 (p = 0.032), H60 (p = 0.016) et à H72 (p = 0.007)). Tissue L/P clearance
Tissue L/P clearance was higher in Levosimendan group than in
dobutamine group at 72th hour (p = 0.006).
Conclusions: Our results demonstrate that levosimendan improves
Cellular metabolic alterations.
Our data suggest that levosimendan may protect mitochondria from
oxidative stress and maintain cellular energy homeostasis during septic
shock by opening mitochondrial KATP channels.
Reference
1. Kivikko , et al: Circulation 2003, 107:81-6.

A812
Comparison of chlorhexidine based dressing versus simple occlusive
dressing in preventing catheter related bloodstream infections at
medical icu in a resource constraint settings
SMM Ali*, SS Koul, MI Memon, TMU Pasha, S Afghan, F Tahir
Shaheed Zulfiqar Ali Bhutto Medical University Hospital, Islamabad, Pakistan
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A812
Introduction: The cost of Catheter Related Bloodstream Infections (CRBSI)
is substantial both in terms of morbidity and in terms of financial resources
expended [1]. Rationale of current study was to evaluate two different
dressing methods, chlorhexidine soaked gauze dressing and standard
transparent polyurethane dressing in order to devise local guidelines for
better infection control measures in our resource constraint settings.
Objectives: To determine the efficacy of chlorhexidine soaked dressing
on the CVC sites of patients admitted in critical care for the prevention of
catheter tip colonization (CTC) and CRBSI.
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Methods: From the available data of medical ICU of Shaheed Zulfiqar Ali
Bhutto medical university hospital, Islamabad fifty subjects were
randomly selected who had chlorhexidine soaked gauze dressing over
the CVC insertion site with a standard transparent polyurethane dressing
over it (group I) and fifty were randomly selected who had standard
transparent polyurethane CVC dressing applied directly to the CVC
insertion site (group II). Blood cultures at day 3,6,9,12 and 15 were
analyzed. CVC was removed and sent for colonization examination of all
those patients who had shown clinical signs of infection around the
catheter site at any time during their stay in ICU up till day 15, from all
the remaining patients on day 15 and from all those patients who had
died during this period or who had discharged before day 15.
Results: Out of total 100 patients selected for the study, a total of
72 patients were BSI positive. Frequency of CTC was found to be 54
(54%) and frequency of CR-BSIs was 48 (48%) in both groups. In
chlorhexidine group (group I) 42 % (n = 21) were CTC positive while the
percentage was 66% (n = 33) in control group (group II) with RR of 0.617
(CI 0.413-0.921) for chlorhexidine group and OR of 0.373 (CI 0.166-0.839).
P value was found to be 0.016 (< 0.05). In chlorhexidine group (group I)
32 % (n = 16) were CR-BSIs positive while the percentage was 64% (n =
32) in control group (group II) with RR of 0.51(CI 0.326-0.797) for
chlorhexidine group and OR of 0.265 (CI 0.166-0.606). P value was found
to be 0.001 (< 0.05).
Conclusions: Chlorhexidine based dressings appeared to be an effective
intervention to reduce rates of catheter tip colonization and catheter
related blood stream infections.
Grant Acknowledgment: No grant was taken for designing and
execution for this study.
Reference
1. Mermel LA: Prevention of intravascular catheter-related infections. Ann
Intern Med 2000, 132:391-402.

NEUROINTENSIVE CARE
A813
Blood-brain barrier dysfunction assessed by protein S-100 beta levels in
cirrhotic patients in ICU
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1
Assistance Publique - Hopitaux de Paris, La Pitié-Salpetriere Hospital,
Neurological ICU, Neurology Department, Paris, France; 2Assistance Publique
- Hopitaux de Paris, La Pitié-Salpetriere Hospital, Biochemestry Department,
Paris, France; 3Assistance Publique - Hopitaux de Paris, La Pitié-Salpetriere
Hospital, Paris, France; 4Assistance Publique - Hopitaux de Paris, La PitiéSalpetriere Hospital, Hepatological ICU, Paris, France
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Introduction: The protein S-100 beta (PS-100) is a small dimeric cytosolic
protein synthetized in astrocytes and Schwann cells. High serum levels of
PS-100 are associated with brain lesions and altered blood-brain barrier
permeability in traumatic brain injury, ischemic stroke, cerebral tumors
and subarachnoid hemorrhage. Early brain damage has been detected in
patients with cirrhosis. We hypothesized that those insults could be
detected by the PS-100 serum levels (normal values < 0.10 μg/L).
Objectives: Hence, the aim of the present study was to assess PS-100
levels in cirrhotic patients, and compare them to PS-100 levels in noncirrhotic patients followed up in the same department for initial workup
of elevated liver enzymes (controls).
Methods: We prospectively included a population of cirrhotic patients
admitted for complication of cirrhosis in ICU and controls. Baseline data
were recorded and levels of ammonemia and PS-100 determined at
admission. Overt HE was diagnosed as a West-Haven score ranging
between 2 and 4.
Results: Between October 2013 and October 2014, 124 cirrhotic patients
(mean age: 63 years, male gender: 73%, etiology of cirrhosis: alcoholic
51%, viral 25%, other 24%, Child-Pugh 11 [8-12], MELD score 21 [14-26])
and 79 non-cirrhotic patients (mean age: 63 years, male 59%, etiology of
elevated liver enzymes: alcoholic 5%, viral 44%, NASH 38%, other 13%,
mean Fibroscan: 5.3 kPa, mean FibroTest:0.15) were included. Among
cirrhotic patients, 40 patients (33%) displayed HE at admission and
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50 (41%) had an infection. Mean PS-100 level were 0,15 ± 0,01 for
cirrhotic patients and 0,07 ± 0,01 for non-cirrhotic patients (p < 0.0001).
In cirrhotic patients, PS-100 was correlated to AST (p = 0.0027), bilirubin
(p = 0.0001), Child-Pugh score (p = 0.001) and MELD (p = 0.0004) and
inversely correlated to albumin (p = 0.04), sodium (p = 0.01), PTT (p =
0.001), and FV (p = 0.011). PS-100 levels were not correlated to the
presence of overt HE nor to infection. In multivariate analysis, levels of
PS-100 were independently associated with MELD score (p = 0.0006),
whereas overt HE was associated to hyperammonemia (p = 0.002) and
the presence of infection (p = 0.008) but not to PS-100 levels.
Conclusions: Patients with cirrhosis in ICU display neurological insult or
blood-brain barrier dysfunction even in the absence of overt HE. Brain
damage is more frequent in patients with advanced liver disease.

A814
Regional brain extracellular markers of cerebral ischaemia after
aneurysmal subarachnoid haemorrhage: a combined cerebral
microdialysis and perfusion ct study
C Patet1*, T Suys1, H Quintard2, J-B Zerlauth3, M Oddo1
1
CHUV - Lausanne University Hospital, Neuroscience Critical Care Research
Group - Intensive Care Medicine, Lausanne, Switzerland; 2Nice University
Hospital, Anesthesia and Critical Care, Nice, France; 3CHUV - Lausanne
University Hospital, Radiology, Lausanne, Switzerland
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A814
Introduction and Objectives: Detection of cerebral ischemia after
aneurysmal subarachnoid hemorrhage (SAH) remains challenging,
particularly in comatose patients. The aim of this study was to examine
the value of cerebral microdialysis (CMD) to predict cerebral ischemia,
diagnosed by perfusion CT (PCT) imaging.
Methods: We analyzed 48 PCT from 20 SAH patients (age 59 ± 8 years,
median WFNS 4 [interquartile range 3-5]) monitored with CMD (in
apparently normal brain) as part of standard care. PCT was categorized as
ischemic (cerebral blood flow [CBF] < 32.5 mL/100g/min with a mean
transit time >5.7 sec) vs. non-ischemic. Cerebral extracellular levels of
lactate/pyruvate ratio (LPR) >40 with glucose < 1.0 mmol/L were used as
thresholds for brain tissue ischemia (BTI).
Results: Regional CBF (around the CMD probe) correlated significantly
with global CBF (averaged from bilateral anterior and middle cerebral
arteries; Pearson’s r = 0.70, p < 0.0001; Figure 1).
Ischemic PCT (n = 13; 10 patients) showed higher CMD LPR (48 ± 37 vs.
30 ± 10 in non-ischemic PCT) and lower CMD glucose (0.9 ± 0.8 vs. 1.4 ±
0.8 mmol/L; both p < 0.001). BTI was more frequent in ischemic PCT (32%
vs. 4%, p < 0.0001; Figure 2) and correlated significantly with cerebral

Figure 1(abstract A814) Regional and global PCT data correlation.
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Figure 2(abstract A814) CMD pathologic samples according to PCT.

ischemia on PCT (correlation coefficient 2.72 [95% confidence interval
1.11-6.63], p = 0.028; generalized estimated equations analysis). A CMD
pattern of BTI had a 72% positive predicted value and an 81% negative
predictive value for detecting cerebral ischemia on PCT.
Conclusions: Cerebral microdialysis appears accurate to detect cerebral
ischemia at the bedside in comatose SAH patients and may be a valid
complementary neuromonitoring tool in this setting.
Grant acknowledgment: Supported by Grants from the Swiss National
Science Foundation and The Novartis Foundation for Biomedical Research.
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Introduction: Induced hypertension is often used to treat delayed cerebral
ischaemia (DCI) after aneurysmal subarachnoid haemorrhage (aSAH) by
trying to augment cerebral blood flow (CBF) [1]. However, evidence on
effectiveness is lacking, since previous studies on the effect of induced
hypertension on CBF are scarce, small and without control groups [2-4].
Objectives: To investigate the effect of induced hypertension in treatment
of DCI on CBF in a multi-centre randomised clinical trial.
Methods: Patients with aSAH and occluded aneurysm who developed clinical
signs of DCI were randomised to either induced hypertension or no induced
hypertension. Hypertension was induced with norepinephrine. Cerebral
perfusion was assessed with CTP as CBF (ml/100g/s) in predefined regions
(ROIs) on two time points: CTP1) at time of clinical deterioration and CTP2) 24
- 36 hours after randomisation. CBF was assessed by an observer blinded for
treatment allocation. We assessed the difference in overall and lowest CBF per
treatment group (Wilcoxon Signed Rank test) and the change in overall CBF
(delta overall CBF) between the treatment groups (Mann Whitney U test).
Results: The MAP was 12 mmHg (95% confidence interval 8.6 - 14.5) higher
in the hypertension-group (n = 12) compared to the no hypertension-group
(n = 13) between CTP1 and CTP2. Delta overall CBF was 1.0 ml/100g/min
(range -31 to 43) in the hypertension-group and -9.7 ml/100g/min (range
-42 to 30) in the no hypertension-group (p = 0.25). In the ROI with lowest
CBF at CTP1, CBF at CTP2 was significantly higher in the hypertension-group
(37 [range 19 to 55] to 51 [range 16 to 79] ml/100g/s, p = 0.05), but not in
the no hypertension-group (39 [range 17 to 54] to 37 [range 24 to 91] ml/
100g/s, p = 0.51).
Conclusions: The change in overall CBF did not differ between treatment
groups. However, we cannot exclude that CBF improves with induced
hypertension in those areas of the brain with lowest perfusion.
Grant Acknowledgment: C.S. Gathier is supported the Dutch Heart
Foundation (grant 2009B046) and the Brain Foundation Netherlands
(grant 2009(1)-72).
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Introduction: Raised intracranial pressure (ICP) can cause secondary brain
injury, which is associated with severe disability and mortality [1]. Invasive
ICP monitoring has been linked to increased mortality [2]. Sekhon, et al.
[3] demonstrated a strong correlation between optic nerve sheath
diameter (ONSD) on CT scan and ICP, with the potential to use this noninvasive method to detect raised ICP.

Figure 1(abstract A816) Calculation of ONR and ValX.

Figure 2(abstract A816) [Scatter graph of ICP against ValX].
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Effect of early correction of hyponatremia on neurological outcome in
traumatic brain injury patients
K Ahmad*, ZF Alrais, HM Elkholy
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Figure 3(abstract A816) [ROC curve: Ability of ValX to identify
ICP>15mmHg].

Objectives: To assess the efficacy of ONSD as a predictor of raised ICP
and to determine whether predictive value can be improved by
controlling for variables measurable on CT.
Methods: Single centre, retrospective study of patients receiving ICP
monitoring during 2013. For each patient, the following measurements
were recorded (A, B and L recorded bilaterally):
- ONSD 3mm behind the globe - maximum recorded (A).
- ONSD half way between the globe and the superior orbital fissure (SOF)
- average recorded (B).
- Distance from the globe to the SOF (L).
- Anterior-posterior diameter of the foramen magnum (FM).
Optic nerve ratio (ONR) and ValX were calculated using equations 1 and
2, respectively (Figyre 1). The strength of the relationship between ValX
and ICP was assessed using Pearson´s correlation coefficient (r). A receiver
operating characteristic (ROC) curve was produced to assess the ability of
ValX to predict ICP above 15mmHg. A subset was re-measured by a
second assessor and interclass correlation coefficient (ICC) was used to
assess inter-rater reliability.
Results: 57 head CTs were identified where simultaneously recorded ICP
was available. The mean value of ValX was 1.02 (SD = 0.138) and mean ICP
was 14.1mmHg (SD = 4.8mmHg). No correlation was identified between
ICP and ONSD (r = 0.032, n = 57). There was a moderate correlation
between ValX and ICP (r = 0.427, p = 0.001). The ICC was 0.98 (95% CI 0.96
to 0.99). ValX had an area under the curve to discriminate elevated ICP
(>15 mmHg) of 0.70 (95% CI 0.57 to 0.84). Using a cut-off of 1.03, ValX had
a sensitivity of 73%, specificity of 63%, positive predictive value of 55%
and a negative predictive value of 79%.
Conclusions: We were unable to replicate the relationship observed by
Sekhon et al. [3] between ICP and ONSD. However, by controlling for
measurements L and FM, we found a moderately strong relationship. This
novel technique has good inter-rater reliability. More work is required to
develop this method of excluding raised ICP.
References
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2. Shafi S, et al: “Intracranial pressure monitoring in brain-injured patients is
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Introduction: Hyponatremia is a most common electrolyte abnormality
seen in Traumatic Brain Injury (TBI) patients. If it is not treated early it can
lead to serious complications, affecting overall neurological outcome.
Objectives: To know the effect of early correction of hyponatremia
within 48 hours of onset on neurological outcome in TBI patients.
Methods: A retrospective analysis of 150 cases admitted to Intensive Care
Unit (ICU) diagnosed with different TBI who developed hyponatremia during
their ICU stay, from January 2010 till October 2013. Neurological outcome
was defined on the basis of initial Glascow Coma Scale (GCS) on admission
to hospital and at the time of discharge from ICU. Good neurological
outcome was defined if GCS improved significantly than admission; in
severe TBI (if GCS 8 ≥3), in moderate TBI if ≥2, in mild TBI if ≥1. Poor
outcome group defined, if GCS remained same or even deteriorated than
admission. All patients were divided into two groups, whether serum
sodium (S.Na) correction was achieved or not within 48 hours of onset of
hyponatremia.Statistical association was seen between these two groups
and neurological outcome groups. Data was analyzed by SPSS version 21.
Results: 87% were males & 13% female patients. Mean age was 24.43
years. 60%(90/150) cases were with severe TBI, and 29 & 31% were with
moderate and mild TBI respectively depending upon their initial (GCS).

Figure 1(abstract A817) [Causes of TBI].

Figure 2(abstract A817) [Neurological Outcome in TBI].

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 400 of 507

Figure 3(abstract A817) [Early Correction of Sodium & Neurological Outcome].

Road traffic accident was the most common cause of TBI 46%(70/150),
followed by fall from height, 41%. 13 cases due to industrial accidents, 3
sports related, 2 due to assault & 1 due to gunshot injury lead to TBI. In
81 patients (54%) different neurosurgical interventions (burr-hole,
craniotomy, intracranial pressure monitoring-ICP and decompressive
craniectomies) were performed depending upon the initial clinical
condition. ICP monitoring was done in 47 cases as isolated or in
combination with other therapeutic procedures. In 72% of cases
correction of hyponatremia was achieved within 48 hours of onset and in
28% it took longer time (>48hours) to correct S.Na. Mean S.Na before
treatment was 131.2+2.9, lowest value of 117 mmol/l and mean S.Na post
treatment of hyponatremia was 137.6+2.5. Mean duration of onset of
hyponatremia was 7.74 days after initial injury and ICU admission. Mean
length of stay in ICU was 16.6+9.8, with minimum of 2 and maximum of
55 days .The highest length of stay was seen in severe TBI patients,18.3
+8.9 days. Good neurological outcome group remained 83% (125/ 150)
and poor outcome group 17%(25/150). In severe TBI (90/150), good
neurological outcome was seen in 73 (81%) and poor outcome in
17 patients.There was statistically significant association seen between
early serum sodium correction (within 48 hours of onset) and neurological
outcome (Chi square with 1 degree of freedom = 19.286, P < 0.0001).
Conclusions: There is significant association between early correction of
hyponatremia and neurological outcome in traumatic brain injury patients.

anterior muscles of both thighs were electrically stimulated from the first
postoperative day until ICU discharge for a maximum of 14 days. In the
control group, the electrodes were applied, connected to the stimulator,
but no electricity was delivered. Measurement of muscle layer thickness
(MLT) of the anterior muscles of the thigh using two-dimensional B-mode
ultrasound was assessed every other day from postoperative day 1 to ICU
discharge and at hospital discharge. Muscle strength was evaluated daily
in all joints of the upper and lower extremities using the Medical
Research Council (MRC) scale from postoperative day 1 to ICU discharge
and at hospital discharge. The effect of NMES on MLT and MRC were
each analyzed in a linear mixed model.
Results: Mean MLT decreased by 0.07 cm [95% CI, -0.08 to - 0.05 cm] per
day (P < .001). NMES had no significant effect on MLT (P > .05).
Mean MRC score depended on the day. Moreover there was a significant
interaction between NMES and day (P < .001): The more advanced the day
was, the higher the mean MRC score in the NMES group was (Table 1).
Conclusions: In this RCT, NMES had no overall effect but a progressively
increasing effect with the duration of NMES. This indicates that NMES
helps to regain muscle strength only when applied for a sufficient
number of days.
Reference
1. Parry Selina M, et al: Electrical Muscle Stimulation in the Intensive Care
SETTING. A Systematic Review*. Critical care medicine 2013, 41(10):2406-2418.

PERIOPERATIVE ICU MANAGEMENT

A819
Goal-directed therapy in cancer surgery: a randomised and controlled
trial (GRICS II)
A Gerent1*, JP Almeida1, F Galas1, JT Fukushima1, E Osawa1, C Park1, R Franco1,
Y Sakr2, LA Hajjar1
1
Instituto do Câncer do Estado de São Paulo, Anesthesia and Critical Care,
São Paulo, Brazil; 2Friedrich-Schiller University, Jena, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A819

A818
Effects of neuromuscular electrical stimulation on muscle mass and
strength in critically ill patients after cardiothoracic surgery (CATASTIM 2)
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Introduction: Intensive care unit acquired weakness (ICUAW) affects
24-77% of patients with an ICU stay longer than one week. Neuromuscular
electrical stimulation (NMES) is a feasible therapy for neuromuscular
activation in sedated patients. The effect of NMES on muscle mass and
strength is unclear: Randomized controlled trials (RCT) either showed no
effect or beneficial effects [1]. To date, no RCT assessed the effects of
NMES in a homogenous cardiothoracic surgery patient population.
Objectives: The objective was to investigate whether early NMES would
be effective in preventing loss of muscle mass and strength in critically ill
patients after cardiothoracic surgery.
Methods: The prospective RCT Catastim 2 included 54 patients (27 in the
NMES group and 27 in the control group). In the intervention group, the

Introduction: A perioperative hemodynamic goal-directed therapy (GDT)
has been advocated in patients undergoing high risk-surgery in order to

Table 1(abstract A818) Mean MRC score (271 observations)
estimate [95% confidence interval]

P value

intercept

4.07 [3.79 to 4.36]

<.001

day

0.03 [0.005 to 0.06]

.02

NMES group

-0.39 [-0.80 to 0.009]

0.06

Control group

reference

day * NMES group

0.07 [0.03 to 0.11]

day * Control group

reference

< .001
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reduce postoperative complications. Nevertheless, the benefits of GDT in
surgical patients are controversial and may lead to an overuse of fluids,
inotropic agents and blood transfusion.
Objectives: The aim of this randomized, controlled, single-center trial was
to assess the effect of GDT after abdominal oncology surgery on the
incidence of major postoperative complications. We also evaluated the
requirements of fluid, inotropic agents, blood transfusion and the
intensive care unit (ICU) and hospital length of stay between groups.
Methods: We randomly assigned patients admitted to the ICU after
major abdominal oncology surgery to receive either GDT protocol or
usual care. The GDT protocol involved hemodynamic optimization aimed
at a target of a cardiac index >2.5 L/minute/m2 (by minimally invasive
cardiac output monitoring) and a mean arterial pressure of 70 mmHg
through a three-step approach: fluid therapy of 250 ml albumin 4% in
lactated Ringer´s solution, dobutamine infusion up to a dose of 20 μg/kg/
minute, and red blood cell transfusion to reach a hemoglobin level above
8g/dL. The primary outcome was a 30-day composite endpoint of acute
kidney injury, major cardiovascular complications, adult respiratory
distress syndrome, septic shock, reoperation and mortality.
Results: Of the 125 enrolled patients, 62 were assigned to GDT-group and 63
to the usual-care group. There was no difference between groups regarding
the amount of fluids received during 8 hours (1345 mL [1042-1771] vs.
1100 mL [780-1388], p = 0.151) of intervention and during 24 hours (2021 mL
[1527-2844] vs. 2010 mL [1747-2410], p = 0.372). Patients in the GDT-group
were more likely to receive dobutamine (37[66.1%] vs. 12 [23.1%],p < 0.0001).
At 30 days after randomization, the composite endpoint occurred in 25.8% in
the GDT group and in 22.2% in the usual-care group (p = 0.639). There was
no significant difference in blood transfusion requirements, in-hospital
mortality, duration of organ support, or length of hospital stay.
Conclusions: In surgical critically ill patients admitted to the ICU after
major abdominal oncology surgery, a GDT protocol did not reduce the
incidence of major postoperative complications at 30 days. Also, the GDT
protocol was associated with an overuse of inotropic agents.
(ClinicalTrials.gov number, NCT 01946269.).
Conflict of interest: No conflict of interest to disclose.
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Introduction: The post-operative period is characterised by increased IL-6
production and clinical features of immune suppression. In vitro antiinflammatory actions of IL-6 are mediated through suppression of
interferon gamma (IFNg) [1]. The clinical significance of IL-6 in mediating
post-operative immune suppression remains unclear.
Objectives: To evaluate the role of IL-6 pathways in post-operative
immune suppression and the reversibility of this phenomenon.
Methods: Patients over 45 years old undergoing elective surgery
involving the gastrointestinal tract and requiring at least an overnight
hospital stay were recruited. The primary outcome was hospital-acquired
infection. IL-6 and IFNg levels were assayed using ELISA preoperatively
and at 24 and 48 hours. Pooled healthy control peripheral blood
mononuclear cells (PBMCs) were cultured in perioperative serum and
CD14 + HLA-DR (mHLA-DR) geometric mean florescent intensity (MFI)
measured in the presence and absence of interferon gamma (IFNg) and
IL-6 neutralising antibody. Data were analysed with non-parametric
statistics.
Results: 119 patients were recruited and 44 (37%) developed a postoperative infection a median of 9 (IQR 5-11) days postoperatively (Figure 1).
IL-6 levels increased from baseline to 24 hours postoperatively (P < 0.0001,
Figure 1A) but were then unchanged between 24 and 48 hours (P = 0.06,
Figure 1B). Postoperative IL-6 levels correlated with the duration of the
procedure (P = 0.009). Higher preoperative IL-6 levels were observed in
patients with cancer (P = 0.02). IL-6 levels at 24 (P = 0.0002) and 48 hours
(P = 0.003) were associated with the later occurrence of infectious
complications. This pattern remained similar after adjustment for baseline
characteristics. Healthy donor PBMCs incubated with postoperative serum
downregulated mHLA-DR MFI when compared with serum from baseline
(n = 8, p = 0.008). Culturing in the presence of IFNg 250IU (n = 4) prevented
this decrease whereas culturing in the presence of IL-6 neutralising antibody
15ng/ml (n = 8) did not.
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Table 1(abstract A820) Characteristics of patients developing infections and those remaining infection free following
scheduled abdominal surgery

Age (years)

Infection

Infection free

N = 44 (37%)

N = 75 (63%)

P Value

66 (59 - 75)

64 (56 - 71)

0.19

Male sex (%)
Diabetes (%)

27 (61)
8 (18)

47 (63)
12 (16)

0.89
0.76

Current smokers (%)

10 (23)

14 (19)

0.60

Cancer diagnosis (%)

24 (55)

53 (71)

0.07

Preoperative Immunosuppression (%)

6 (14)

10 (14)

>0.99

243 (176 - 312)

195 (142 - 295)

0.06

Duration of operation (minutes)

Data are described as median with interquartile range with percentages in parenthesis

Conclusions: IL-6 levels increase following major surgery and are associated
with an increased susceptibility to post-operative infections. Serum obtained
from post-operative patients induces an immunosuppressive response
through an IL-6 independent pathways which is reversible with IFNg
treatment.
Grant Acknowledgment: The National Institute of Academic Anaesthesia
(NIAA).
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Introduction: The early postoperative period after liver transplantation is
characterized by a complex hemodynamic situation, due to the interaction
of multiple factors, as the persistence of the hyperdynamic circulation or
the increase of lactate blood levels because of the impaired hepatic
clearance.The central venous-to-arterial carbon dioxide difference (PCVACO2
gap) has been proposed to better identify patients with persistent global
hypoperfusion.
Objectives: To analyze the ability of the PCVACO2 gap in the hemodynamic
management after liver transplantation.
Methods: Prospective observational study including all patients admitted
to the ICU after liver transplantation over a 4-months study period.
Demographic variables (sex, age, cause of transplantation and severity
scores), hemodynamic variables, and those related to graft function and
postoperative complications were recorded.Data statistical analysis was
done using SPSSâ software. Quantitative variables are expressed as mean
with standard deviation (SD) and qualitative variables as absolute and
relative frequencies. The statistical significance of the proportion
comparison was addressed by the chi-square test or Student´s t-Test with
a statistical significance p < 0.05.
Results: During the study period, 24 patients were admitted to the ICU
after a liver transplantation (80% male) with a mean age of 55,9 ± 10
years. Mean MELD score was 15 ± 9; Mean Child-Pugh was 8 ± 3. Mean
ICU stay was 8 ± 8 days, with an overall mortality of 8%. Mean hospital
stay was 18 ± 8 days. Early graft dysfunction incidence was 12,5%.
Delayed extubation (>24H) incidence was 16% meanwhile acute renal
incidence was 58% (14% AKIN I, 21% AKIN II y 64% AKIN III). Two patients
(8%) presented infectious complications and four 4(16%) developed
seizures. During the 72 first hours of ICU stay, 13 patients (54% of the
sample) presented a P CVA CO 2 gap > 6 mmHg, simultaneously with a
cardiac index >3 l/min/m2 and a mixed venous oxygen saturation >60%.
Delayed extubation was associated with an elevated P CVA CO 2 gap in
30,8% of the cases vs. 0% in those with a normal PCVACO2 gap (p = 0.98).

An elevated PCVACO2 gap was associated with longer ICU stay (11,2 vs
4,2, p = 0.038) and hospital stay (19,6 vs. 15,6, p = 0.334).
Conclusions: In the early postoperative care after liver transplantation,
the PCVACO2 gap is a feasible hemodynamic parameter that could predict
a worse clinical outcome.
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Introduction: Patients admitted to intensive care units (ICUs) are
commonly affected by anaemia, which is contributed to by iatrogenic
blood loss from diagnostic testing [1], with potential risks of increasing
transfusion requirements and negative effect on outcomes [2]. Recently
published guidelines make several recommendations for the management
of anaemia and red blood cells (RBCs) transfusion in adult ICU patients [3].
Objectives: We aimed at determining whether a 3 components blood
conservation strategy (BCS) can reduce blood volume drawn and/or RBCs
transfusion requirements.
Methods: The BCS consisted of 3 components:
1) Use of a HemoDraw blood conservation device at arterial or venous
access to eliminate the need to discard blood prior to sampling.
2) Use of paediatric sample tubes instead of adult ones for haematology
tests, and half-filled adult sample containers for biochemistry tests.
3) Raised awareness of the benefits of a restrictive transfusion policy on
critical care.
The BCS was introduced in our ICU between 01/04/14 and 30/09/14
(period 2) for all adult level 3 critical care patients. A comparable
retrospective control group of the same time period in 2013 was used
(period 1).
Multiple linear regression analysis, adjusted for age, gender, APACHE II
score and ICU length of stay (LOS), was used to assess the influence of
the BCS on blood volume drawn. Logistic regression analysis was used to
assess influence on likelihood of RBCs transfusion. STATA 10.1 (http://
www.stata.com) was used for all analyses.
Results: A total of 377 patients were recruited (198 for period 1, 179 for
period 2), 208 (55.2%) were male. Median (IQR, interquartile range) age
was 60 (45-73) years, median (IQR) APACHE II score was 17 (11-22),
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median (IQR) LOS was 3.7 (1.7-8.7) days. The median (IQR) blood volume
drawn was 113.8 (48-252.1) ml for period 1 and 53.8 (18.8-111.2) ml for
period 2. After correction for age, gender, APACHE II score, ICU LOS, the
use of the BCS in period 2 was associated with a reduction of 88.5 ml
(95% CI 71-105.9, p < 0.001) in blood drawn for diagnostic testing. There
was no significant difference in likelihood of RBCs transfusion (OR 1.2,
95% CI 0.73-1.95, p = 0.49).
Conclusions: Use of a BCS in critical care significantly reduced the volume
of blood drawn for diagnostic testing during ICU stay, but a significant
decrease in transfusion requirements could not be demonstrated.
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NON INVASIVE AND ASSISTED
MECAHNICHAL VENTILATION
A823
High flow conditioned oxygen therapy for prevention of reintubation in
critically ill patients at high risk for extubation failure: a multicenter
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Introduction: Critically ill mechanically ventilated patients are usually
stratified in two levels according to the risk for reintubation. In low-risk
patients high flow conditioned oxygen therapy (HFO) may reduce
reintubation, whereas in high-risk patients non-invasive mechanical
ventilation (NIMV) to prevent reintubation is gaining acceptance. However,
data on the efficacy or safety of HFO in high-risk patients are lacking.
Objectives: We hypothesized that HFO is an appropriate alternative to
NIMV in preventing reintubation in high risk patients. The primary outcome
was all-causes and respiratory-related reintubation rate within 72 hours.
Methods: In this multicenter, randomized, noninferiority trial, we
recruited 603 critically ill patients at high-risk for reintubation to be
treated after extubation with either HFO (n = 290) or NIMV (n = 313).
High-risk for reintubation was defined as the presence of at least any of
the following criteria: >65 years, cardiac failure, moderate-to-severe COPD,
APACHE II >12 points at extubation day, body mass index >30, airway
patency problems, inadequate secretions management, not simple
weaning, ≥2 comorbidities, and prolonged mechanical ventilation. NIMV
as a rescue therapy was not allowed in the HFO group. Noninferiority was
determined as a < 6% absolute difference in the risk of the primary
outcome.
Results: Respiratory-related reintubations occurred in 49 (16.9%) HFO
patients and in 50 (16%) NIMV patients (risk difference 0.9%; upper limit
of the unilateral 95%CI 5.9). All-causes reintubation occurred in 67 (23.1%)
HFO patients and in 60 (19.2%) NIMV patients (risk difference 3.9%; upper
limit of the unilateral 95%CI 9.4%).
Conclusions: In critically ill patients at high risk, HFO was noninferior to
NIMV in preventing respiratory-related reintubation, but not all-causes
reintubation. The study was registered at ClinicalTrials.gov (Identifier:
NCT01191489).
Reference
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ventilation and refuse endotracheal intubation: a case series
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Introduction: Noninvasive ventilation (NIV) represents the standard of care
for patients with exacerbation of chronic obstructive pulmonary disease.
However, NIV fails in almost 40% of the most severe forms of acute
hypercapnic respiratory failure and patients must undergo endotracheal
intubation and invasive ventilation. Such transition from NIV to invasive
ventilation is associated to increased mortality. Under these circumstances,
patients may express a clear intention not to be intubated.
Objectives: To assess efficacy and safety of noninvasive ventilation- plusextracorporeal Co2 removal in patients who fail NIV and refuse
endotracheal intubation.
Methods: We reported data from a case series of 30 patients with acute
hypercapnic respiratory failure due to exacerbation of chronic obstructive
pulmonary disease, who refused endotracheal intubation after failing NIV
and therefore were treated with extracorporeal Co2 removal plus NIV as last
resort therapy. All patients acknowledged the nature of last resort therapy
and gave consent to treatment. Collected data of these patients were then
retrospectively matched with data obtained from 30 historical controls who
received conventional treatment with endotracheal intubation.
Results: After matching the patients, demographic characteristics
including age, BMI, gender and SOFA II score did not differ between the
two study groups. At the baseline, 20 patients in the treated group and
16 in the control group required norepinephrine to maintain mean
arterial pressure, at the doses of 0.46 ± 0.18 and 0.37 ± 0.15 (mean ±
SD) μg/Kg/min respectively, without statistically significant differences.A
significant reduction of PaCo2 from baseline to 96 hours of treatment
was observed in both group (p < 0.05) and reached between groups
difference only at 24 hours. An increase in arterial pH were observed
from baseline to 96 hours of treatment in both groups (p < 0.05) and
between groups difference was observed at 96 hours (p < 0.004, Fig 1
and 2). The duration of extracorporeal Co2 removal was 4.8 ± 3 (mean ±
SD) days. The longer duration of treatment was 16 days. At day 14, the
percentage of patients requiring norepinephrine was lower in the treated
group compared to the control group, 30 % vs. 60 % respectively (p =
0.04). Mortality at day 28 was significantly lower in the treated group
than in control group (23.3 % vs. 58.1 %, p < 0.001, Fig 3). In the treated
group none of patients experienced bleeding events with a heparin
infusion in the circuit of 5.6 ± 1.5 (mean ± SD) UI/Kg/h. Nevertheless
8 patients had clots in the circuit which required the substitution of the
circuit.

Figure 1(abstract A824)
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Figure 3(abstract A824)

Conclusions: Our results support the need for a large randomized
controlled clinical trial to test the hypothesis that extracorporeal Co2
removal may contribute to improve survival in patients with acute
hypercapnic respiratory failure due to exacerbation of chronic obstructive
pulmonary disease.
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Effect of different pressure-targeted modes of ventilation on
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Introduction: Spontaneous breathing during mechanical ventilation
improves gas exchange and might prevent ventilator-induced diaphragm
dysfunction. In pressure-targeted modes, transpulmonary pressure (PL) is
the sum of pressure generated by the ventilator and muscular pressure.
When inspiratory effort increases, P L and tidal volume (V T ) increase,
potentially resulting in lung injury. This effect depends on the degree of
inspiratory synchronization (i-sync); pressure-targeted modes can be
classified into fully, partially, and non i-sync modes. A bench study [1]
demonstrated that non-i-sync mode resulted in lower P L and V T than
other modes, protecting the lungs from injury. We undertook to assess
the effect of varying synchronization during pressure-targeted ventilation
in critically ill patients.
Objectives: To compare VT, PL, inspiratory effort (esophageal pressuretime product, PTPeso) and respiratory drive (airway occlusion pressure, P0.1)
during three pressure-targeted modes with different degrees of i-sync.
Methods: We conducted a randomized cross-over physiological study in
spontaneously breathing ventilated patients. Twelve patients were enrolled
(1 subsequently withdrew). Three pressure-targeted modes (Evita XL,
Draeger, Germany) including fully (PC-CMV), partially (PC-SIMV), and non isync (APRV) modes were sequentially applied for 20 minutes in random
order using the same driving pressure, PEEP and inspiratory time. Airway,
esophageal, and gastric pressures, P0.1, and flow were recorded along with
gas exchange and hemodynamics. PL and PTPeso were calculated.
Results: 11/12 patients successfully completed the study. V T was
significantly lower during non i-sync mode than fully i-sync mode (Table 1,
p = 0.003) and VT variability increased from 13 % to 35 % with decreasing
inspiratory synchronization. Maximal PL was significant lower in non-i-sync
mode than in partially or fully i-sync modes (p = 0.008). There were no
significant differences in gas exchange and hemodynamic parameters
between modes. PTPeso was significantly higher with non i-sync modes
(Table 1, p = 0.047). This increase in PTPeso was observed in the 6 patients
who were not receiving intravenous sedation; no increase was observed in
the 5 patients receiving continuous intravenous sedation (Figure 1).
Conclusions: Non synchronized pressure-targeted ventilation lowers VT
and P L in comparison to fully and partially synchronized modes in
spontaneously breathing ventilated patients, even with the same driving
pressure. Appropriate sedation may be important to alleviate increased
patient effort during such modes.
Grant Acknowledgment: This study was supported by Dr. Brochard
Laboratory Research Funding and by a grant from Siriraj Hospital in
Bangkok, Thailand.
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Introduction: Adaptive support ventilation (ASV) is a dual control mode,
using measured dynamic compliance and time constant, with an
automated adjustment of tidal volume and respiratory rate combined to
meet the preset minute ventilation. The purpose of this study was to
evaluate the effectiveness of (ASV) in restoring air flow stability, decrease
work of breathing and improving dys-synchrony in ventilated patients
with variable airway resistance.
Methods: 20 ICU patients showing air entrapment, Dynamic Hyperinflation
and patient-ventilator dyssynchrony were enrolled between january 2014
and March 2015. Data was collected 48 hours after switching to ASV, which
was applied with the same protocol. All enrolled patients were
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Table 1(abstract A825)
PC-CMV

PC-SIMV

APRV

Tidal volume per predicted body weight (mL/kg)

7.1 ± 1.0

6.5 ± 0.8

5.6 ± 1.2*

Maximal PL(cmH2O)

14.3 ± 4.5

14.0 ± 5.2

12.4 ± 4.8*,#

Minute ventilation (L/min)

10.4 ± 2.3

9.8 ± 2.0

9.9 ± 2.2

Breathing frequency (breaths/min)

21.6 ± 2.9

22.5 ± 3.9

26.9 ± 7.1*

PaO2/FiO2 ratio

221 ± 65

231 ± 57

227 ± 64

PaCO2 (mmHg)

48 ± 11

49 ± 12

50 ± 11

P0.1 (cmH2O)

2.6 ± 1.9

2.7 ± 1.7

3.9 ± 2.9

129.6 ± 107.1

130.2 ± 91.4

209.0 ± 174.9*

PTPeso(cmH2O*sec/min)
*

p < 0.05, PC-CMV vs APRV;

#

p < 0.05, PC-SIMV vs APRV

Figure 1(abstract A825) Effect of intravenous sedation on PTPeso.

hemodynamically monitored. A retrospective analysis of this data was
performed.
Results: Completed data sets were obtained from 20 patients. the
average peak airway pressure was 28 cm H2O. Peak airway pressure
decreased 19% (p < 0.01), flow time curves improved by 80% (p < 0.001),
with decrease work of breathing (p < 0.015) over short time from starting
the patient on ASV mode.
Conclusions: In our patient series, ASV significantly improved dys-synchrony
by using measured dynamic compliance and time constant cycle by cycle
with subsequent optimization of flow time curves with less use of sedation
and neuromuscular blockage. Furthermore, this strategy improved
hemodynamics and facilitated weaning from MV. Therefore, our data
suggests, that this ventilation modality has favorable results and appears to be
an effective tool in patients with air flow resistance, who develop air
entrapment, Dynamic Hyperinflation and patient-ventilator dyssynchrony
during their ICU stay.
References
1. Branson RD, Chatburn RL: Controversies in the critical care setting. Should
adaptive pressure control modes be utilized for virtually all patients receiving
mechanical ventilation? Respir Care 2007, 52:478-485, discussion 485-78.
2. Jaber S, Delay JM, Matecki S, et al: Volume-guaranteed pressure-support
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Introduction: Noninvasive ventilation (NIV) is increasingly used in ICUs.
Whereas there are specific guidelines related to feeding of critically ill pts
receiving invasive ventilatory support, there are no guidelines related to
feeding pts treated with NIV. We hypothesize that pts may be significantly
underfed during the first 5 days of ventilatory support with NIV.
Objectives: We conducted this study to evaluate caloric intakes of pts
receiving NIV irrespective of the indication for NIV.
Methods: Prospective, multidisciplinary, observational study in a 24-bed
MICU. Inclusion criteria: all pts treated with NIV for more than 4H/day.
Exclusion criteria: pts receiving parenteral or enteral nutrition in the
management of underlying diseases or comorbidities. Data collected
include demographics, pts medical characteristics, NIV indication &
duration of NIV sessions, complications developed in the ICU, and
nutritional data. We prospectively quantified and recorded all calories
intakes through oral, enteral and parenteral routes during the whole
duration of the ICU. We also measured BMI and albumin concentrations at
the beginning/end of the ICU stay. Data are presented as median [IQR].
Results: 90 pts (45M/45F, 73 y.o. [64,91], SAPS2 38 [33,48], SOFA 4 [2, 6.],
IBW 77 [63,94]) have been enrolled in the study. ICU length of stay was
4 [6,9] days and mortality 8.9%. Indication (classified according to the
SRLF/SFAR consensus conference1) were Group 1 (n = 52), Group 2+ (n =
8) or Group 2- (n = 30). Main results are summarized below. The majority
of pts treated with NIV only received less than 1000 Cal/day.
Conclusions: Pts treated with NIV for more than 4H/days have limited oral
intakes and are significantly underfed. Long sessions of NIV, fear of
aspiration, and underestimation of the patient severity may explain the
failure to provide adequate nutritional support in these pts. A multicentre
study is underway to assess feeding practices in NIV pts.
Reference
1. [http://www.sfar.org/article/83/ventilation-non-invasive-au-cours-de-l-rsquoinsuffisance-respiratoire-aigue-nouveau-ne-exclu-cc-2006].

VIRAL IMPACT ON SEPSIS
A828
Human rhinovirus infection induces local and systemic immunological
tolerance in healthy volunteers
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Introduction: A large proportion of ICU patients suffer from respiratory
virus infections. This is often complicated by secondary infections,
suggesting increased vulnerability in these patients. Recent work has
shown that in bacterial sepsis, a immunosuppressive state called
“immunoparalysis” accounts for this increased vulnerability. However,
virus-induced immunoparalysis is largely unstudied. Human Rhinoviruses
(HRVs) are the most frequent cause of the common cold. The
“experimental cold model” is widely used to investigate the pathogenesis
of HRV infection. However, the effects of repeated HRV exposure and
thus possible development of virus-induced immunoparalysis have never
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Table 1(abstract A827)
Day 1

Day 2

Day 3

Day 4

Day 5

7 [4,10.5]

9.2 [5,14.7]

9.2 [4.5,11.5]

7.8 [4,11]

6.6 [4,10.7]

Oral intakes (cal)

123 [0,472]

510 [112,837]

675 [340,1032]

700 [225,1285]

550 [350,800]

Parenteral nutrion (cal)

67 [27,126]

91 [45,209]

109 [49,290]

168 [86,343]

122 [60,478]

53/58

45/58

41/58

42/58

45/58

Duration of NIV (h)

NIV pts with <1000 cal/d (n)
[NIV sessions & intakes]

been studied. Furthermore, although the virulent HRV-C can cause
systemic and severe infections in both children and adults and the less
virulent HRV-A strain can cause severe infections in immunocompromised
patients as well, the HRV-A-induced systemic inflammatory and lower
respiratory tract effects have never been studied in healthy subjects.
Finally, it remains to be determined, whether serostatus alters the HRVinduced inflammatory response.
Objectives: 1. To investigate the effects of serostatus and repeated HRV
exposure on the HRV-induced inflammatory response.
2. To assess HRV-induced systemic inflammatory and lower respiratory
tract effects.
Methods: In this randomized, double-blind, placebo-controlled study, 40
healthy, non-smoking, non-asthmatic male and female (1:1) subjects
(seronegative: n = 22, seropositive: n = 18) were inoculated with HRV-16
(HRV-A) (n = 20) or placebo (n = 20). One week later, all subjects were
inoculated with HRV-16. Nasal wash, blood samples and peak expiratory
flow were obtained daily.
Results: HRV-inoculation resulted in an infection rate of 82%. In
seropositive subjects, HRV infection did not cause a local or systemic
inflammatory response. In seronegative subjects, HRV infection resulted in
increased levels of CXCL-10 (both in plasma and nasal wash), IL-6, IL-8,
and IL-10 (in nasal wash). Despite similar viral load (Figure 1, upper
panels), levels of CXCL-10 and IL-6 in nasal wash showed no increase but
further declined upon the second HRV inoculation, and a similar trend
was observed for IL-10 (Figure 2). Furthermore, the increase in plasma
CXCL-10 levels observed after the first HRV inoculation was abolished
upon the second HRV inoculation (Figure 1, lower panels). HRV infection
did not affect peak expiratory flow.
Conclusions: HRV infection does not result in an inflammatory response
in seropositive subjects and exerts no effects on the lower respiratory

Figure 1(abstract A828)

tract. Furthermore, a second inoculation with HRV one week after the first
results in a diminished local and systemic inflammatory response. This
could be an explanation for the increased vulnerability towards secondary
infections after respiratory virus infections in ICU patients.
Grant Acknowledgment: This study was funded by an EFRO grant
(2011-013287).
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Introduction: It has been generally believed that influenza virus infection
increase susceptibility to invasive pneumococcal pneumonia. However,
information regarding the impact of S. pneumoniae respiratory coinfection
(SpCoI) in patients affected with A(H1N1) primary viral pneumonia is scarce.
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Figure 2(abstract A828)

Objectives: Our aim was to analyse the demographic and clinical
differences between patients admitted to ICU due to A(H1N1) pneumonia
with and without SpCoI.
Methods: Prospective, observational, multicenter study conducted in 148
Spanish ICUs. Individuals with A(H1N1) confirmed using RT-PCR during
the 2009 to 2014 influenza seasons were included and compared with
those patients with SpCoI. Patients´ demographic, clinical, radiologic
features, laboratory values, ICU and hospital length of stay (LOS) and

outcomes were recorded. Discrete variables are expressed as counts
(percentage) and continuous variables as medians with 25th to 75th
interquartile range (IQR). Differences between groups were assessed using
the x2 test and the Fisher exact test for categoric variables and MannWhitney U test for continuous variables.
Results: Of 2343 patients with confirmed A(H1N1) pneumonia, 208 were
excluded due to respiratory coinfection by non-pneumococal microorganism.
At all, 1949 patients with A(H1N1) pneumonia were compared to
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186 patients with documented SpCoI (incidence= 8.7%). Patients SpCoI
presented a higher APACHE II score (14 [10-19] vs 17 [12-21.5], P = 0.001)
and SOFA score (5 [3-8] vs 6 [4-9], P = 0.002). Patient with SpCoI were less
obese (36.8% vs 22.2%, P < 0.001). HIV presented SpCoI more frequently
(2.0% vs 4.3%, P = 0.036). No other differences in comorbidities were
observed. Patients who had coinfection developed acute kidney injury more
frequently (22.8% vs 32.4%, P = 0.004) but no difference in renal replacement
therapy was observed (10.8% vs 11.5%, P= 0.773). Shock requiring
vasopressors were more frequently in those patients with SpCoI (49.7% vs
61.1%, P = 0.003). No differences were observed in invasive mechanical
ventilation (68.8% vs 65.0%, P = 0.211), prone positioning (18% vs 15.1%, P =
0.331) or LOS. Coinfection was not associated with increased ICU mortality
(19.5% v 21.0%, P = 0.627).
Conclusions: Incidence of SpCoI among Influenza virus infection
admitted to ICU was low. There was no difference in LOS or mortality for
patients with SpCoI despite their greater severity and organ dysfunction
at ICU admission.
References
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Introduction: Mortality in severe dengue infections is attributed to
development of multiple organ dysfunctions. The manifestations of
severe dengue are varied and unfortunately the exact morbidity and
mortality in terms of organ dysfunction are not well studied in Indian
context. We did a prospective multicentre observational study in fourteen
tertiary care intensive care units of Pune city during July 2012 to

December 2013. The aim was to estimate mortality in severe dengue
infections with multiorgan organ dysfunction.
Methods: Newly admitted patients in the Intensive Care Units with
history, clinical assessment and initial laboratory investigations suggestive
/ confirming diagnosis of Dengue Infection and having multiorgan
dysfunction on SOFA (Sequential organ failure assessment) score (Severe
Dengue) were screened for the enrollment in the study. Screening period
was defined as first 24 hours within intensive care admission. Inclusion
criteria were: Adults > 18 years of age, confirmed diagnosis of Dengue
Infection by IgM or NS-1 antigen or Dengue PCR positive and at least two
documented Organ Dysfunction by SOFA criteria. Exclusion Criteria were:
ICU admission or study enrollment after 5 days of first documented multi
organ dysfunction, Pregnancy or Confounding diagnosis (concurrent
Malaria /Leptospira /Ricketssia/ Bacterial sepsis). Data was collected on
demographics, clinical and laboratory variables. Data on SOFA scores was
collected on day 1 and day 2 of enrollment into study.
Results: A total of 113 patients met all inclusion and exclusion criteria. 30
(26·55%) patients did not survive and remaining 83(73·45%) patients
survived. Median time to death amongst those who did not survive was
5 (1·5-9) days. Univariable and multivariable Cox Proportional Hazard Risk
model created using baseline data on SOFA score, pH, need for external
respiratory support, serum albumin level and highest arterial lactate to
predict mortality revealed that worse SOFA score at baseline, higher
arterial lactate at baseline and low serum albumin levels as significant
predictors.
Every mmol/L increase in arterial lactates, the risk of mortality increases
by a factor 0f 1.27 and similarly for every 1 unit increase in SOFA score at
baseline, mortality increased by a factor of 1·23 Thus presence of organ
dysfunction and especially cardiovascular organ dysfunction as evident by
high arterial lactates is associated with higher risk of mortality. Analysis of
Delta SOFA also revealed worsening SOFA score during intensive care
unit stay (SOFA score on day 1 versus SOFA score o n day 2 was
associated with increasing mortality.
Conclusions: Our study showed significantly high mortality in patients
with severe Dengue Infection especially those with non hematological
organ dysfunction. Our study also showed strong correlation of SOFA
score and Delta SOFA score, low serum albumin and high arterial lactate
with prediction of mortality.
Funding: ISCCM Pune Research Initiative.
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Table 1(abstract A830)
Survivors
(n = 83)

Non-survivors
(n = 30)

Univariable Hazards ratio
(95% C.I.))

p-value

Multivariable Hazards
ratio (95% C.I.)

p-value

Highest Arterial lactate (mmol/L)
Median (IQR)

1·7 (1·2 - 2·8)

7·7 (3·6 - 13·7)

1·26 (1·16 - 1·37)

< 0·001

1·27 (1·13 - 1·43)

< 0·001

Highest pH at baseline > 7.35 ≤
7.35

54 (92%) 5
(8%)

14 (47%) 16 (53% 4·80 (2·29 - 10·04)

< 0·001

0·85 (0·23 - 3·17)

0·81

Mechanical ventilation No Yes

47 (60%) 31
(40%)

6 (20%) 24 (80%) 3.44 (1·40 - 8·43)

< 0·007

0·25 (0·06 - 1·09

0·07

Serum Albumin (gm/dL) > 3 ≤ 3 54 (67%) 27
(33%)

7 (23%) 23 (77%) 3·56 (1·51 - 8·39)

< 0·004

0·30 (0·09 - 0·97)

0·045

SOFA score on Day 1 Median
(IQR)

11 (10-14)

1·23 (1·00 - 1·51)

0·05

British Journal of Haematology

5 (4-7)

1·25 (1·13 - 1·39)

< 0·001
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Table 2(abstract A830)
Alive

Died

Univariable HR 95% C.I.

Multivariable HR 95 % C.I.

p value

SOFA Day 1 > SOFA Day 2

77 ( 93%)

3(10%)

19·05 (5·75 - 63·11)

p value
< 0.001

14·85 (1·57 - 140·80)

0.01

SOFA Day 1 < SOFA Day 2

6(7%)

27 (90%)

19·05 (5·75 - 63·11)

< 0.001

14·85 (1·57 - 140·80)

0.01

[Analysis of Delta SOFA]

Virus Emergents UMR 190 ‘Emergence des Pathologies Virales’, Marseille,
France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A831

Introduction: Cytomegalovirus (CMV) reactivation is common in
immunocompetent mechanically ventilated patients. Lungs are a frequent
site of reactivation. CMV reactivation may be associated with higher
mortality among these patients [1]. Some studies have suggested that
CMV reactivation may be associated with higher incidence of nosocomial
pneumonia [2,3].
Objectives: The aim of this study was to assess the virulence of a
staphylococcal pneumonia developed during CMV reactivation in a mouse
model.
Methods: The study was approved by our local ethic committee. Female
BALB/c mice were used in all experiments. CMV primo-infection was
obtained by intra-peritoneal inoculation of 2 x 104 PFU of murine CMV
(MCMV) Smith strain. Seropositivity was confirmed by immunofluorescence
in serum. MCMV was considered to be latent 4 months later. Reactivation
was triggered by cecal ligature and puncture. Mice were considered to
have a CMV reactivation 2 weeks later [4]. After this, 20 MCMV positive
mice underwent an intra-nasal inoculation with 5 × 10 8 CFU of
Staphylococcus aureus to induce pneumonia. Twenty MCMV negative
BALB/c mice were treated according to the same protocol, including cecal
ligature and puncture (control group). Daily weight, signs of sepsis and
spontaneous mortality were noted. After 15 days, surviving mice were
euthanized. Blood and lung were collected for bacterial culture and
histological examination. MCMV reactivation was assessed by RT-PCR in
lungs and salivary glands. A second cohort of 20 mice were treated
according to the same protocol (10 MCMV positive and 10 MCMV negative
mice) but were sacrificed at day 2 and day 5 after pneumonia.
Results: No mortality from staphylococcal pneumonia was observed in
the control group whereas the mortality rate was of 10 % in the MCMV
group (p = 0.15). Mean weight loss at day 1 was higher in MCMV mice
than in control (1.5 g versus 0.9 g respectively). Macroscopic observation
and bacteriological analysis of lungs showed staphylococcal abscesses in
4/20 (20%) mice in MCMV group as compared to 0/20 in control group at
day 15. At day 5, 3/5 mice had lung abscesses in MCMV group as
compared to 0/5 in control group. No lung abscesses were present at day
2 after pneumonia. Overall, 7/30 (23%) mice had lung staphylococcal

Figure 1(abstract A830) ROC curve for mortality.

abscesses in MCMV group as compared to 0% in control group (p =
0,005). Mean lung bacterial count was significantly higher in MCMV mice
as compared to control at day 2 (2.4 × 105 vs. 2.4 × 102 CFU/ lung, p =
0.009), day 5 (2.1 ×10 5 vs. 5.5 × 10 2 CFU/lung, p = 0.02) and day 15
(5.5 × 101 vs. 0 CFU/lung, p = 0.04).
Conclusions: In a mouse model, CMV reactivation leads to the switch
from a non lethal to a lethal staphylococcal pneumonia, increases
bacterial lung count and favors the occurrence of staphylococcal lung
abscesses.
References
1. Kalil , et al: Crit Care 2011.
2. Jaber , et al: Chest 2005.
3. Limaye , et al: JAMA 2008.
4. Cook , et al: J Infect Dis 2002.
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Introduction: High levels of MR-proadrenomedullin (MR-proADM) have
been described in critical sepsis patients. This is directly related to the
relaxation of vascular tone and, therefore, hypotension and the presence
of organ failure in patients with septic shock. In patients with severe
pneumonia due to influenza A, although without great hemodynamic
compromise, the presence of respiratory failure worsens the prognosis
and significantly increases mortality.
Objective: Evaluate the usefulness of MR-proADM comparing them to Creactive protein (CRP) and procalcitonin (PCT) in the prognosis of patients
with influenza A virus pneumonia.
Methods: Prospective observational multicenter study. We included
patients admitted to the ICU of five hospitals in Spain with the diagnosis
of severe sepsis during a period of 36 months due to influenza A virus
pneumonia. Biomarker levels (MR-proADM, CRP, PCT) were determined at
admission. Data were compared with a control group (CG) of patients,
also with influenza virus A pneumonia, but less severe who were not
admitted to the ICU.
Results: 66 patients were included: 41 patients with severe pneumonia
caused by influenza A virus (IAvPN) and 25 patients were included in the
control group (CG).The IAvPN group mortality was 29.26% (12/41). PCT
levels were similar in both groups: 0.3 μg/l (IQR 0.00-1.175) in the GC and
0,27μg/l (IQR 0.155-0.700) in the IAvPN group. The levels of CRP at
admission were 9.2 mg / dl (IQR 5.6-14,3) in IAvPN and 6.37 mg / dl (IQR
2.5-10.93) in the CG (p = 0.112). The MR-proADM levels at admission
were 1.40 nmol / l (IQR 0994-2374) IAvPN against 0.5437 nmol / l (IQR
from 0.404 to 0.891) in the CG (p = 0.001) (Figure 1).
The area under the ROC curve (AUC) for prognostic severity (ICU
admission) was 0.6769 (p < 0.0961) for CRP levels, 0.5767 (p < 0.543)
for PCT levels and 0.87058 for MR-proADM levels (p < 0.0001). The
optimal cutoff for severity (ICU admission) MR_proADM levels at
admission was 1.09 nmol / l, with a sensitivity of 73.53% and a
specificity of 96% (Figure 2).
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Figure 1(abstract A832) Initial CRP, PCT and MR-proADM levels.

SCORING SEVERITY OF DISEASE
A833
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C Lopez-Caler1*, MD Arias-Verdú1, R Gónzalez-Ortiz1, J Moreno-Quintana1,
E Castillo-Lorente2, E Aguilar-Alonso3, J Barrueco-Fanconi1, G Jiménez-Pérez4
1
Hospital Regional Universitario Carlos Haya, Intensive Care Unit, Málaga,
Spain; 2Hospital Neurotraumatologico, Intensive Care Unit, Jaen, Spain;
3
Hospital Infanta Margarita Cabra, Córfdoba, Spain; 4Hospital Regional
Universitario Carlos Haya, Intensivo Care Unit, Málaga, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A833

Figure 2(abstract A832) MR-proADM ROC curve for prognostic
severity.

Figure 3(abstract A832) proADM ROC curve for prognostic
mortality.

The non survivors showed greater MR-proADM levels with a median of
1.622 nmol / l (IQR 1.35-4.420) vs 0.8606 nmol/l (IQR 0.459-1.382) in the
survivors (p = 0.0014). the PCT and CRP levels showed no significant
difference in mortality groups. The AUC the ROC curve for prognostic
mortality was: MR-proADM 0.838 (p = 0.0001); PCT 0.599 (p = 0.591) CRP
0.6400 (p = 0.0072) (Figure 3).
In the multivariate analysis (Cox proportional hazards models) only MRproADM levels at admission, were statistically significant predictive factors
for mortality in the ICU and at 90 days (Table 1).
Conclusions: Initial MR-proADM levels are effective to determine the
unfavorable outcome and the risk of ICU admission and mortality in
patients with pneumonia due to influenza A virus.

Objectives: To evaluate SAPS 3 performance in patients with structural
brain pathology (traumatic brain injury (TBI) and acute cerebrobrovascular
accident) admitted in ICU.
Methods: We studied all patients admitted with structural brain
pathology (traumatic brain injury and acute cerebrobrovascular accident)
in three Spanish Hospitals (Hospital Carlos Haya de Malaga, Hospital de
Cabra and Neurotraumatológico de Jaén) during four months in 2012 and
2013. We collected clinical and demographics data, mortality and the
necessary data to calculate the SAPS-3 indexThe differences between
observed-to-predicted mortality were analyzed with the HosmerLemeshow test. SAPS 3 discrimination with regard to hospital mortality,
tested using the area under the ROC curve.
P < 0.05 was statistically significant (s.s).
Results: N= 128 patients. Traumatic brain injury: 53 patients. Stroke: 75
patients. Mean age was 56.23 ± 18.56 years. Gravity according to SAPS-3
was 51.69 ± 18.56 points. Mortality predicted by the SAPS-3 was 25.57%
by the general equation and 26.12% by geographical area equation.
Hospital mortality was 31.2%.We divided the population according to
predicted mortality by the general equation of SAPS-3 in: 1) less than
20%, 2) between 20-40%, 3) 4 0-60%, 4) 60-80%, and 5) greater than
80%. The predicted mortality was respectively: 8.2%, 28.3 % 49.2%, 68.4%
and 84.8% and the observed was 6.2%, 30%, 75%, 91% and 100%; H =
8.84, GL = 3, being the differences between predicted and observed
statistically significant (p < 0.05). By the geographical area equation we
found similar disagreements; H = 10.61 (p < 0.05) SAPS 3 discrimination
with regard to hospital mortality, tested using the area under ROC curve
was high: 0.90 (0845-0961).
Conclusions: Patients with structural brain lesion admitted in ICU (TBI
and stroke) have a high value of severity assessed by SAPS-3. The SAPS-3
presents good discrimination in these patients but slightly
underestimates mortality, being no very important differences between
predicted and observed mortality, but statistically significant.
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Table 1(abstract A832) multivariate analysis (Cox models)
Endpoint: 90-day mortality

Covariate

Hazard Ratio (95%
CI)

Regression
Coefficient

Standard
error

p value

Multivariate analysis (Backward
Method)

MR-proADM at
admission

2.4931 (1.269-4.895)

0.9135

0.3460

p=
0.0083
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Care, Daejeon, Korea, Republic of Korea; 4Chungnam National University
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Department of Emergency Medicine, Daejeon, Korea, Republic of Korea;
6
Chungnam National University Hospital, Department of Emergency
Medicine, Daejeon, Korea, Republic of Korea
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Introduction: Early warning scores are recommended as a part of the early
identification and intervention to patient deterioration. The National Early
Warning Score (NEWS) allows early recognition of patient deterioration, and
has the role of prognostic predictor. In addition, age is the most important
factor to influence the mortality and prognosis in inpatients.
Objectives: To investigate whether the predictive value of the NEWS
could be improved by including the factor of age, and to compare the
modified NEWS with the pre-existing NEWS system.
Methods: This is a retrospective study on 1558 patients, who were screened
by NEWS during admission period, between December, 2013 and March,
2014. The score of modified NEWS was NEWS plus the score of age level.
The score of age level was defined as follows: 10-19 years, 1 point, 20-29
years, 2 points,; 30-39 years, 3 points; 40-49 years, 4 points; 50-59 years,
5 points; 60-69 years, 6 points; 70-79 years, 7 points; 80-89 years, 8 points;
90-99 years, 9 points. We analysed hospital mortality, 30 day mortality,
90 day mortality, and intensive care unit (ICU) admission as endopoints for
identifying the predictive value of the modified NEWS. The correlation
between APACHE II score and modified NEWS in patients, who were
transferred to the ICU, was also analysed. Logistic regression analysis was
performed to identify important factors for predicting hospital mortality.
Results: The median age was 63 years old and 57.2% of the patients
were male. The median score of modified NEWS was six and 4.8% of the
patients were transferred to the ICU during screening. The modified
NEWS was better than NEWS to predict hospital mortality, 30 day
mortality, 90 day mortality, and ICU admission (area under the receiver
operating characteristic curve, 0.808 vs. 0.795 in hospital mortality; 0.710
vs. 0.643 in 30 day mortality; 0.686 vs. 0.655 in 90 day mortality; 0.774 vs.
0.765 in unanticipated ICU admission). In multivariate logistic regression,
the odds ratio of modified NEWS were 1.3 (95% confidence interval 1.161.39. p < 0.001) in all individuals with hospital mortality. In addition,
modified NEWS correlated significantly with APACHE II score (r = 0.420, p
< 0.001) in patients, who were transferred to the ICU.
Conclusions: The predictive power of the modified NEWS for prognosis
was better than that of NEWS. More studies on larger numbers of the
patients are warranted.
References
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Introduction: Risk prediction of mortality through the use of scoring
systems in the intensive care unit (ICU) is important in cirrhotic patients
with acute decompensation. This is especially relevant due to the poor
prognosis associated with extrahepatic organ failure and severity of
hepatic dysfunction.
Objectives: The purpose of this study was to assess the predictive
prognostic value of the different severity scoring systems used in the ICU
and those more specific to cirrhotic patients.
Methods: Descriptive study of a cohort of patients admitted to ICU with
a diagnosis of acutely decompensated liver cirrhosis between the years
2010-2013. Data collected included demographics, presence of
comorbidities, severity of illness (APACHE II, SOFA, MELD and CLIF-SOFA),
etiology as well as cirrhosis stage, reason for admission, length of stay
and mortality in ICU.
Descriptive statistics were expressed as mean ± SD or median (interquartile
range) for continuous variables and percentages for categorical data. The
ability of the scoring systems to discriminate prognosis was assessed using
the area under the receiver operating characteristic (AUROC) curve.
Estimation of their calibration was established through the HosmerLemeshow goodness of fit test. To evaluate the extent to which the
scoring systems were valid for prediction of mortality the sensitivity (S),
specificity (E), overall correctness of prediction, positive and negative
predictive values (PPV, NPV) were all determined.
Results: Sixty-one patients. 79% were male. Age 55 ± 10 yrs. Charlson
Comorbidity Index: 5 ± 2 pts. Admission severity scores: APACHE II 22 ±
10 pts; SOFA 11 ± 4 pts; MELD 20 ± 8 pts; CLIF-SOFA 12 ± 4 pts. Etiology
of cirrhosis: Alcohol 55% and HCV 20%. Cirrhosis stage: CHILD A 26%,
CHILD B 39% and CHILD C 34%. Reason for ICU admission: upper
gastrointestinal haemorrhage 38%, hepatic encephalopathy 33% and
sepsis 23%. 89% of patients required mechanical ventilation (8 days; IQR
3-15) and 77% vasopressor therapy (3 days; IQR 2-6). Length of ICU stay 7
days (IQR 3-14) and 49.2% mortality in ICU.
We confirmed that all severity scores analysed were predictive of
mortality: APACHE II (OR 1.05; CI 95% 1.01-1.12), SOFA (OR 1.62; CI 95%
1.26-2.10), MELD (OR 1.16; CI 95% 1.05-1.28), CLIF-SOFA (OR 1.58; CI 95%
1.24-2.01).

Table 1(abstract A835)
DISCRIMINATION

INDICATORS

AUROC

CI 95%

p

S

E

PPV

APACHE II

0.66

0.50-0.81

12.54

0.08

60%

77%

NPV
72%

67%

SOFA

0.82

0.70-0.94

7.09

0.53

77%

81%

79%

78%

MELD

0.74

0.60-0.88

13.16

0.11

60%

71%

62%

68%

CLIFSOFA

0.80

0.68-0.92

8.57

0.38

73%

81%

79%

76%
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Using the AUROC curves, the SOFA score on admission was found to be
the most reliable scoring system to discriminate mortality in ICU (AUROC
0.82, CI 0.70-0.94), with a good calibration ability (Chi-squared 7.09, p =
0.53) and with better performance indicators (S 77%, E 81%, PPV 79%,
NPV 78%) (Table 1).
Conclusions: Our data show that the severity scores designed specifically
for liver cirrhosis were not superior to the standard scoring systems used
in critically ill patients. Of all the severity scores analysed, the greatest
discriminatory power was observed with the SOFA score.
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Introduction: Prognostic models are used for mortality predictions and
illness severity assessment. Acute physiology and chronic health
evaluation II (APACHE II) and simplified acute physiology score II (SAPS 3)
are the most commonly used models worldwide. The performance of
prognostic score needs to be validated before its use.
Objectives: The aim of this study was to compare the discriminatory
power of two prognostic scores, SAPS 3 and APACHE II, in surgical
patients.
Methods: Retrospectively collected data from all surgical patients
admitted to a Brazilian hospital ICU between January 2011 and December
2013 were analyzed. The standardized mortality ratio (SMR) was
computed for mortality prediction. The predictive ability of the APACHE II
and SAPS 3 to differentiate survivors and non-survivors was determined
by the ROC curve.
Results: The data were collected of 1599 surgical patients. The mean ICU
and hospital length of stay was 2.94 and 11.82 days, respectively. ICU
mortality was 7.12%. Mortality predicted by customized SAPS-3 was
15.4% (SMR of 0.46) and mortality predicted by APACHE-II was 13.1%
(SMR of 0.54). Discrimination was good and there was no statistically
significant difference between the ROC curve of these scores: the area
under the ROC curve of customized SAPS-3 was 0.716 (0.693-0.738) and
the area under the ROC curve of APACHE II was 0.702 (0.679-0.725).
Conclusions: In this group of surgical ICU patients, the performance of
SAPS 3 and APACHE II were similar.
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Introduction: The EuroSCORE II was designed with the purpose of
improving the calibration of the previous additive and logistic version.
This improvement has not been observed in our patients due to a global
underestimation of mortality.
Objectives: This study is aimed to design a cardiac surgery risk score to
evaluate operative mortality in our patients. This is defined as in-hospital
mortality or mortality by 30 days after the operation for patients
discharged from the hospital.
Methods: Data for all patients undergone heart surgery at the University
Hospital of Salamanca, Spain, between 2001 and 2014 were collected.
The data set was divided into a developmental subset for logistic
regression modelling and a validation subset for model testing. Our
results were compared with EuroSCORE II. Accuracy was defined with a
receiver-operating characteristics analysis and calibration with a HosmerLemeshow test. Data was analyzed with SPSS v.22.
Results: In the developmental subset we included 3316 patients who had
undergone cardiac surgery between 2001 and 2010, with 6.5% mortality. We
identified predictors of mortality with x2 and t-Student tests (p < 0.05) and
designed the model using forward logistic regression based on likelihood
ratio statistics. We created a simplified clinical risk assessment tool derived
from the logistic regression equation which included female sex, age (> 70
years), extracardiac arteriopathy, serum creatinine greater than 2 mg/dl,
previous cardiac surgery, NYHA class IV, left ventricle ejection fraction lower
than 30%, pulmonary artery pressure greater than 55 mmHg, critical
preoperative state, urgent o emergency operation, isolated CABG and three
or more procedures. The validation series included 1302 patients between
2011 and 2014. Discrimination assessed with the ROC curve was good with
our model (AUC 0.76) and also with EuroSCORE II (AUC 0.75), though it was
poor calibrated in the validation data (actual mortality: 7.2%, predicted:
5.6%). Good calibration was found with our model (predicted mortality:
8.3%) with a non significant Hosmer-Lemeshow test (x2 6.14, p: 0.52).
Conclusions: Differences in our population explain the poor calibration
we found with EuroSCORE II: older and sicker patients, more women and
less isolated CABG are some of these differences. Any existing model
should be tested to assess calibration in a specific population. Models

Figure 1(abstract A836) Acute Physiology and Chronic Health Evaluation II.
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derived from local subjects ensure a better performance if the goal is risk
prediction.
References
1. Nashef SA, Roques F, Sharples LD, Nilsson J, Smith C, Goldstone AR, et al:
EuroSCORE II. Eur J Cardiothorac Surg 2012, 41(4):734-44, discussion 44-5.
2. Ivanov J, Tu JV, Naylor CD: Ready-made, recalibrated, or remodeled?
Issues in the use of risk indexes for assessing mortality after coronary
artery bypass graft surgery. Circulation 1999, 99(16):2098-104.

INSIGHTS INTO MECHANISMS
A838
Structure and function of the kidney in septic shock - a prospective
controlled study
MJ Maiden1,2*, S Otto3, J Brearly3, MJ Chapman1,2, CH Nash2, J Edwards1,
TR Kuchel4, R Bellomo5
1
Royal Adelaide Hospital, Intensive Care Unit, Adelaide, Australia; 2University
of Adelaide, Acute Care Medicine, Adelaide, Australia; 3SA Pathology,
Adelaide, Australia; 4SAHMRI, PIRL, Adelaide, Australia; 5Austin Hospital,
Intensive Care Unit, Heidelberg, Australia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A838
Introduction: Sepsis is the most common cause of acute renal failure.
Impaired renal blood flow, acute tubular necrosis, glomerular microthrombi and apoptosis have all been proposed to cause this renal
dysfunction [1,2]. However, these concepts have been largely based on
uncontrolled, observational and post-mortem studies.
Objectives: Determine changes in renal structure and function over time
in an ovine model of septic shock managed with intensive care support.
Methods: Fifteen sheep had renal artery flow probes and renal vein
cannula inserted. Ten sheep were given intravenous E.coli to induce sepsis
and five acted as non-septic controls. Animals were managed for 48 hours
with protocol guided ventilation, sedation, parenteral fluids and
noradrenaline (NorA) infusion to maintain mean arterial pressure 75mmHg.
Renal biopsies were taken from all animals at baseline, 24 and 48 hours or
if oliguric for more than two hours. Biopsies were analysed under light and
electron microscopy and appearance systematically quantified by expert
renal pathologists blinded to group allocation and time of biopsy.
Results: Sheep given E.coli developed hyperdynamic septic shock requiring
NorA infusion. Renal blood flow was not different between septic and nonseptic groups over the duration of the study (mean ± SD, mL/min; nonseptic 428 ± 102 vs. septic 386 ± 118; p = 0.12). Septic sheep became
oliguric and after 48 hours had increased serum creatinine (mmol/L; nonseptic 69 ± 14 vs. septic 200 ± 86; p < 0.01) and reduced creatinine
clearance (mL/min; non-septic 170 ± 44 vs. septic 40 ± 40; p < 0.01). There
was no difference in mean renal O2 consumption (mL/min; non-septic 4.9 ±
2.1 vs. septic 5.6 ± 2.3; p = 0.39). Histopathological and ultrastructural
appearance of each component of the nephron did not change over time
and was not different between the septic and non-septic group of animals.
Conclusions: In this ovine model of Gram-negative septic shock, acute
renal dysfunction was not associated with changes in renal blood flow,
O 2 consumption, cellular appearance or ultrastructural change. Other
mechanisms are likely to contribute to the acute changes of renal
function in sepsis.
Grant Acknowledgment: Intensive Care Foundation University of
Adelaide, Maurice Sando Research Grant.
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Introduction: Hepatic drug metabolism by cytochrome P450 type 3A
(CYP3A) is impaired in patients with acute kidney injury (AKI) [1]. The
mechanisms underlying this are unclear. CYP2D6 is another clinically
important hepatic CYP subtype, responsible for approximately 25% drug
metabolism. Common phenotypic variation exists, the clinical relevance of
which has not been previously demonstrated in the critically ill. Tramadol
is a drug probe principally of CYP2D6 metabolism. M1 is formed by
CYP2D6, and M2 by CYP3A4. In a pilot study, we showed that single time
point determination of tramadol concentration 4 hours after IV tramadol
bolus accurately predicts integral tramadol exposure and hence tramadol
metabolism in critically ill adults [2].
Objectives: We aimed to investigate if an association exists between
CYP2D6 drug metabolism and AKI in critically ill adults. We also
investigated the importance of genetically predicted CYP2D6 phenotype
(poor, intermediate and extensive metabolisers) for drug metabolism in
critically ill adults.
Methods: As part of a study of drug metabolism, 72 consented critically
ill adults received IV 10mg tramadol bolus at t= 0. Serum was collected
prior to injection and at 4 hours for determination of serum tramadol and
tramadol metabolite concentration by HPLC/MS/MS. Blood was analysed
for CYP2D6 genotype. Data were collected to determine AKI severity by
KDIGO classification. Glomerular filtration rate was assessed by
simultaneous 4 hour urinary creatinine clearance (4CrCl) measurements.
The clinical study was approved by the local ethics committee.
Results: Baseline characteristics did not vary between groups.
The median serum tramadol concentration at 4 hours for KDIGO 0-3 were
31.4, 29.6, 27.3 and 33.4 respectively. No significant difference in
tramadol concentration by KDIGO class (Kruskal Wallis, p = 0.78), AKI
duration, serum creatinine or urea or 4CrCl was found.
Tramadol concentration and those of its metabolites varied significantly
with CYP2D6 phenotype (Kruskal Wallis, p = 0.005 for Tramadol, p =
0.0002 for M1, p = 0.0008 for M2).
When CYP2D6 phenotypes (IM, EM) were considered individually, no
effect of AKI was seen on tramadol concentration (p = 0.83 and 0.50,
Kruskal-Wallis).
Conclusions: In contrast to CYP3A4, CYP2D6 metabolism does not
appear to be affected by AKI severity or duration. Tramadol metabolism
is strongly influenced by genetically predicted CYP2D6 phenotype in the
critically ill and is likely to reflect wide variation in CYP2D6 substrate
metabolism in general.
Grant Acknowledgment: Dr Lane is supported by an ESICM Basic
Sciences Award and St George´s Hospital Medical Charity Awards.
References
1. Kirwan CJ, et al: Intensive Care Med 2012, 38(1):76-84, Jan. Acute kidney
injury reduces the hepatic metabolism of midazolam in critically ill patients.
2. Lane K, et al: Using tramadol to measure CYP2D6 metabolism in critically
ill adults. Intensive Care Med 2014, 40(8):1177-8.

A840
EARLY DIAGNOSIS OF AKI IN THE ICU: URINARY CHITINASE 3-LIKE
PROTEIN 1 AS A NOVEL RENAL TROPONIN
J De Loor1*, L De Crop2, C Clauwaert2, S Bracke2, D Vermeiren2, K Demeyere1,
E Meyer1†, E Hoste2†
1
Ghent University, Laboratory of Biochemistry, Department of Pharmacology,
Toxicology and Biochemistry, Faculty of Veterinary Medicine, Merelbeke,
Belgium; 2Ghent University, ICU, Ghent University Hospital, Faculty of
Medicine and Health Sciences, Ghent, Belgium
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A840
Introduction: Our group recently validated urinary chitinase 3-like
protein 1 (UCHI3L1) as novel biomarker for acute kidney injury (AKI) in
septic mice [1].
Objectives: This ensuing study aimed to investigate whether our
preclinical finding could be translated to humans and whether UCHI3L1
performed equally to the AKI biomarker urinary neutrophil gelatinaseassociated lipocalin (UNGAL) [2].
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Table 1(abstract A839) Patient Characteristics median [range]
All Patients

KDIGO 0

KDIGO 1

KDIGO 2

KDIGO 3

Patient No

72

14

14

16

28

Patient Age

72 [19-88]

75 [22-88]

72.5 [50-82]

72.5 [59-83]

72 [19-88]

94 [58-162]

90 [61-259]

75 [34-221]

Baseline Serum Creatinine (mmol/L)

86 [34-259]

84 [69-112]

Illness Severity Score SOFA/APACHE II

8 [0-16]/ 20 [534]

7 [0-11]/ 18 [5- 8 [3-16]/ 18 [9- 7.5 [4-14]/ 17.5 [13- 10 [3-15]/ 20 [1331]
24]
25]
34]

Reason for admission Medical/Elective surgery/
Emergency surgery

46/11/14

7/2/2

10/2/2

8/6/2

21/1/6

BMI

26.42 [17.340.4]

25.1 [19.3-39.8]

25.3 [17.3-37.1]

26.4 [20.1-39.3]

28.5 [17.8-40.4]

CYP2D6 Phenotype PM/IM/IMEM/EM/UEM/Unknown

7/24/2/36/1/2

1/6/0/7/0/0

2/3/0/9/0/0

1/5/1/8/1/0

3/10/1/12/0/2

Serum Creatinine at t = 0 (mmol/L)

178 [62-642]

97 [62-126]

156[66-223]

187 [81-280]

281 [74-642]

Time with AKI (h) [KDIGO 0 excluded]

35.5 [6-192]

NA

24 [6-72]

37.5 [6-144]

36 [16-192]

Figure 1(abstract A839)

Methods: Prospective cohort study at the surgical and medical ICUs of the
University Hospital Ghent from Sept. 2012 till Aug. 2014. Patients were
included if: age ≥18 y; arterial and urinary catheter present; expected ICU
stay ≥48 h; and respiratory or cardiovascular SOFA score ≥2 resp. ≥1.
Participation was excluded if: AKI KDIGOFull stage ≥2 at inclusion; chronic
kidney disease stage 5; or no written informed consent.
Blood and urine were collected at inclusion. Each patient was sampled a
2nd time at 6 pm if the 1st collection was before noon, then at 6 am and
pm on days 2-4, and at 6 am on days 5-7. The study stopped if the
patient was discharged from the ICU before day 7. Reference serum
creatinine (SCr) was defined as the lowest SCr value within the last 3
months prior to enrollment.
The primary endpoint was AKI KDIGO Full stage ≥2 within 12 h after
enrollment. Secondary endpoints were: AKI KDIGOFull stage ≥2 within 24 h
and 7 d after enrollment; and AKI KDIGOSCr stage ≥2 within 12 h, 24 h and
7 d after enrollment.
Results: In total 181 patients were included, of which 6 (3%) reached the
primary endpoint. Baseline characteristics showed no differences with the
exception of age (70.5 y [IQR: 65.8-78.0] vs. 59.0 [50.0-70.0] for endpoint
pos. resp. neg.; P = 0.040). At ICU admission, the only significant
difference was the proportion of patients referred from another
department (66.7 vs. 22.3% for endpoint pos. resp. neg.; P = 0.029).
Both UCHI3L1 and UNGAL measured at inclusion were good predictors of
the primary endpoint, with an AUC-ROC of 0.792 (95% CI: 0.726-0.849)
resp. 0.748 (0.678-0.810). The difference between both areas was not
significant (P = 0.587). Results for all endpoints are shown in Figure 1.
Conclusions: UCHI3L1 was a valuable diagnostic biomarker for moderate
or severe AKI in this adult ICU cohort, and performed similar to UNGAL.
Grant Acknowledgment: FWO grant to De Loor J. IOF grant to Meyer E.
and Hoste E.
Patent: US2014006991 and EP201211163. Valorisation: bimetra@uzgent.be.
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Figure 2(abstract A839)

Introduction: Despite the high incidence of acute kidney injury (AKI) in
critically ill patients, studies evaluating histopathological renal findings in
these patients yielded inconsistent results. No studied specifically
evaluated renal histology in intensive care unit (ICU) patients treated by
continuos renal replacement therapy for severe AKI.
Objectives: To describe histopathological findings in patients treated
with CRRT for severe AKI.
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Figure 3(abstract A839)

Figure 1(abstract A840)

Methods: We retrospectively identified all patients admitted to our
department of Intensive Care during a two-year period (2012-2013) who
required CRRT at any time during ICU stay, who died and had postmortem (PM) examination. Predefined exclusion criteria were: history of
end-stage kidney disease requiring dialysis before admission, CRRT
required for any reason other than kidney failure and death in the first
24 hours of admission. Kidney histology examination was by light
microscopy only.
Results: Thirty-two post-mortem examinations were performed within 24
hours of death. Mean age was 63 [53-67] years; 12/32 patients (37%) had
arterial hypertension and 9/32 patients (28%) had past medical history of
chronic kidney disease. The most common ICU diagnosis was severe
sepsis/septic shock (14/32; 44%), cardiogenic shock (6/32; 19%) or liver
failure (3/32; 9%). Post-mortem autolysis precluded analysis in 4 patients
and these were excluded from further analysis. Acute tubular necrosis
(ATN) was the clinical diagnosis in 21/28 (75%) patients. However,
histological features of ATN were only seen in 5 of these. There was
significant discordance between the clinical and histological renal
diagnosis in 6 patients; 3 had unexpected chronic pyelonephritis, 1 had
bilateral renal infarction, 1 had septic emboli and 1 had acute interstitial
nephritis. Background atherosclerotic reno-vascular disease was common
(32%). Nine patients had normal kidneys at PM examination (32%).
Conclusions: ATN is a rare pathological finding in renal PM analysis of
ICU patients treated with CRRT for severe AKI. One fifth of patients had
an unanticipated renal pathology. Normal renal parenchyma was found in
one third of all patients.
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A comparison between 2 dilute citrate solutions (15MMOL/L VS
18 MMOL/L) in continuous renal replacement therapy: the base excess
and renal replacement solution (BEARRS) study
CM Anstey*, AC Richardson, VK Campbell
Sunshine Coast Hospital and Health Service, Intensive Care Unit, Nambour,
Australia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A842
Introduction: Regional citrate anticoagulation (RCA) is becoming the
preferred method of extracorporeal anticoagulation in patients undergoing
continuous renal replacement therapy (CRRT), however the ideal
composition remains unclear. We have found protocolised hemofiltration
with dilute solutions to be simple and safe, but commercially available
solution options are limited. Recently the 14 mmol/L solution (Baxter
Haemofiltration Fluid [C14]) was replaced in Australia with 18 mmol/L
solution [C18], on the premise that the former provided inadequate
anticoagulation. With the use of the C18 solution, a higher incidence of
metabolic alkalosis was observed, prompting the design of a biochemically
modified solution which would provide optimal anticoagulation, but less
biochemical disturbance.
Objectives: This study primarily aimed to assess the changes in
biochemistry occurring in patients undergoing CRRT using two trisodium
citrate solutions, the C18 (commercially available in Australia) and a custom
manufactured solution containing 15mmol/L (Baxter NamSol [C15]),
delivered as a predilution fluid for hemofiltration.
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Figure 1(abstract A842) Data trends of SBE and [Na+].

Secondary aims included duration of CRRT, filter life, length of ventilation,
length of stay and mortality. The occurrence of significant adverse events
was also noted.
Methods: This is a single-blinded prospective randomised control trial, in
a major regional adult intensive care unit. Patients were consented and
allocated to one of 2 RCA fluids (C18 or C15) for CRRT. Progress was
monitored using a standard daily panel of acid-base and biochemical
tests. Analyses were performed days 1, 3 and 5.
Results: In total 48 patients, 23 C18 and 25 C15, were recruited. They
were well matched for demography, severity of illness and initial
biochemical and acid-base derangement. In both groups, acidosis
resolved within 36 hours of institution of CRRT. On day 5 there were
significant differences only in [Na + ] (144.7 mmol/L (SD 4.4) vs 140.1
mmol/L (SD 3.3), p = 0.0002) and Standard Base Excess (SBE) (7.6 (SD 3.5)
vs 2.6 (SD 3.2), p = 0.005), both being higher in the C18 group (figure 1).
By Day 5, PaCO2 had also risen in the C18 group (P = 0.03). Four patients
receiving C18 left the study by day 5 due to concerns regarding very
high SBEs (> 12 meq/L).
Albeit underpowered, there were no significant differences in secondary
end-points, and no significant adverse events were noted in either group.
Conclusions: For CRRT, the custom C15 solution provided equivalent
acidosis recovery and filter-life to the C18 solution, but without the
significant hypernatraemia and metabolic alkalosis. Neither solution was
associated with any clinically evident adverse events. The C15 solution is a
step closer to an ideal RCA replacement fluid, and should be considered
for wider availability.
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Introduction: Dysglycemia and glycemic variability (GV) are associated
with poor outcomes in critically ill patients. Target temperature
management alters blood glucose (BG) homeostasis.
Objectives: To investigate the association between BG levels and GV and
the outcomes of patients randomized to target temperature management
at 33 or 36 °C after cardiac arrest (CA).
Methods: This is a post-hoc analysis of the TTM-trial [1], which included 950
patients with out-of-hospital CA of presumed cardiac cause at 36 sites in
Europe and Australia from November 2010 to January 2013. A cerebral
performance category of 1 or 2 was considered a favorable outcome.
Patients who died during the first two days were excluded. Blood samples
were collected and analysed per protocol at seven time points (0, 4, 12, 20,
28, 32 and 36 h). In addition, we included all registered BG values that were

CARDIAC ARREST
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entered into the electronic case report form at different times between the
fixed time points, at the discretion of the investigators. Four GV parameters
(median, range, SD and MAG) were used.
Results: 874 patients, 437 in each of the temperature groups, were
included. Overall, 479 (55%) patients survived and 440 (50%) had a
favorable neurological outcome. Patients with a favorable outcome both
had a lower median BG level at admission (10.1 mmol/L vs 11.7 mmol/L,
p < 0.001) and lower median BG levels during the first 36 hours
compared to patients with unfavorable neurologic outcomes (fig 1).
Hyperglycemia (>10 mmol/L) was more common among patients with a
poor outcome, and hypoglycemia ( < 4 mmol/L) was associated with
mortality. The incidence of hypo- and hyperglycemia did not differ
between the two temperature groups. Overall, 52% of the patients
received insulin treatment, 230 (55%) in the 33 °C group vs 197 (48%) in
the 36 °C group (p = 0.04). Fewer patients with a good neurological
recovery received insulin treatment as compared to those with a poor
neurological outcome (181 [43%] vs 250 [60%], p < 0.001).
In unadjusted analysis, all GV parameters were lower among patients with
a good outcome. In multivariate analysis, range was a predictor of
survival (p = 0.047, OR 1.04 [1.00-1.09]) whereas median neither proved
to be an independent predictor of neurological outcome (p = 0.15) nor of
survival (p = 0.076). Range and SD were higher in the 33 °C group,
whereas median and MAG did not differ between the temperature
groups.
Conclusions: Patients with a favorable outcome had lower median BG
levels on admission, lower incidence of hyperglycemia and required less
insulin treatment while GV did not differ between those with favorable
and poor outcome. There was no difference in dysglycemia incidence
between 33 °C and 36 °C, but more patients needed insulin treatment
and GV was higher with a target temperature of 33 °C.
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Introduction: The optimal target temperature for comatose patients
resuscitated from out of hospital cardiac arrest is unknown. It has been
hypothesized that patients with long no-flow times, for example those
without bystander CPR would have the most to gain from temperature
management at lower temperatures [1]. The generalizability of the TTMtrial [2] has been questioned because of a high fraction of patients
receiving bystander cardiopulmonary resuscitation (CPR) (73%) and a
median start of basic life support (for patients with bystander CPR) of
1 minute (Interquartile range 1-2 minutes).
Objectives: The aim of this study was to explore any potential interaction
between temperature and no-flow time to investigate whether patients
who had longer periods of cerebral ischemia had a better response to
the lower target temperature of 33°C in the TTM-trial [2].
Methods: We analysed data from an international clinical trial
randomizing cardiac arrest patients to targeted temperature management
at 33°C and 36°C for an interaction between no-flow time and
intervention group, with neurological function at 180 days after cardiac
arrest as the primary outcome. A cerebral performance category (CPC)
score of 1 or 2 was considered a good outcome. The interaction term
was included in a multivariate logistic model adjusting for design
variables in the TTM-trial.
Results: The interaction between no-flow time and temperature group
was not significant. Adjusted predictions showed no difference in the
probability of a good neurological outcome for any value of no-flow time
(Fig 1). In the group of patients with more than eight minutes of no-flow
time the difference in the average predicted probability of a poor
outcome was -0.018 (95% CI -0.17 - 0.13, p = 0.81) i.e. a non-significant
decrease of 1.8% in the probability of a poor neurological outcome for
patients treated at 36°C.
Conclusions: The neutral effect of the two temperature levels was
consistent for all no-flow times.
The hypothesis that the efficacy of target temperature at 33°C vs. 36°C is
influenced by no-flow time could not be supported.
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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 March 2015 one hundred and
thirty-eight 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 87 primarily non-surgical patients (mean age 61
(31-84) years, 80% 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 62 days. The all-cause 30-day mortality in
our group was 34.5%; in the subgroup of patients with severe refractory
cardiogenic shock the 30-day mortality was 49.4%. In patients with
refractory cardiac arrest, where ECMO was introduced during continuous
chest compressions, 4 individuals from 18 treated survived with good
neurological outcome. We found significant survival differences between
subgroup with urgent circulatory support introduction and patients with
semi-urgent support (30-day mortality 44.1% vs. 5.3%, P < 0.001). We
observed significantly higher lactate levels prior to ECMO insertion in
survivors in comparison with non-survivors (P < 0.05); other baseline
characteristics including age or left-ventricle ejection fraction were
comparable. We evaluated also the role of cerebral/peripheral nearinfrared spectroscopy (NIRS) oximetry in the non-invasive monitoring of
global circulatory status in patients with mini-invasive circulatory support.
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
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CZ - DRO (Nemocnice Na Homolce - NNH, 00023884).
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Introduction: Despite significant number of studies on cardiac arrest
(CA), long-term outcome data are still scarce.
Objectives: To determine long-term mortality after cardiac arrest in
patients treated in Finnish university hospitals’ intensive care units (ICU)
stratified by arrest location.
Methods: We performed a retrospective registry based study on adult
patients treated in five Finnish university hospitals’ ICUs between 2003
and 2013. We included patients with admission diagnosis of cardiac
arrest according to the Acute Physiology and Chronic Health Evaluation III
(APACHE III) and patients with positive value for Therapeutic Intervention
Scoring System (TISS-76) item “cardiac arrest and/or countershock within
past 48 hours”. Patients were classified by cardiac arrest location as outof-hospital cardiac arrests (OHCA), in-hospital cardiac arrests (IHCA) and
intensive care unit cardiac arrests (ICU-CA). Data on long-term outcome
were retrieved from Finnish Population Register Centre. We excluded readmissions and cases with missing baseline data. We calculated crude
long-term mortality using life tables for the whole population and for
patients who survived initial 30 days. The median time to death with
interquartile range (IQR) was calculated for the non-survivors and
compared between cardiac arrest location groups using Kruskal-Wallis
test with pairwise comparison. In order to determine independent
association of cardiac arrest location with mortality, we used Cox
regression with case mix adjustment using pre-admission functional
status, Simplified Acute Physiology Score II (SAPS II), chronic
comorbidities, age, admission type (emergency and operative) and
admission year.
Results: Median follow-up time was 5.4 years (IQR 2.7-8.0). During the
study period there were 2,413 OHCAs, 1,362 IHCAs and 1,952 ICU-CAs.
For the general population one-year crude mortality was: OHCA 59%,
IHCA 53% and ICU-CA 56%, five-year mortality was respectively: OHCA
67%, IHCA 64% and ICU-CA 67%. For patients with initial survival over 30
days one-year mortality was: OHCA 18%, IHCA 21%, ICU-CA 21% and fiveyear mortality was: OHCA 34%, IHCA 40%, ICU-CA 40%. Median time to
death was 3.6 days (IQR 1.2-19.7) for OHCAs, 4.4 days (IQR 1.0-58.7) for
IHCAs and 3 days (IQR 0.1-28.9) for ICU-CAs. There was significant
difference for median time to death between ICU-CA and two other
groups (p = 0.002 vs. OHCA and p < 0.001 vs. IHCA). In comparison to
OHCA, IHCA was associated with a lower risk of death (hazard ratio [HR]
0.90, 95% confidence interval [CI] 0.82-0.99, p = 0.02), while risk of death
for ICU-CA was similar (HR 1.09, 95% CI 1.00-1.19, p = 0.06).
Conclusions: In this large retrospective study we have determined longterm mortality of cardiac arrest patients treated in university hospitals’
ICUs stratified by arrest location. Among all ICU-treated CA patients, longterm survival of IHCA patients was better than that of OHCA and ICU-CA
patients.
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Introduction: Numerous studies examined the short-term outcome of
resuscitated out-of-hospital cardiac arrest (OHCA) patients, but data on
long-term outcome remain scarce. Moreover health-related quality of life
(HRQOL) is poorly known in such patients. Our aims were to compare
their long-term HRQOL of OHCA with that of the general population, and
to assess factors associated with better HRQOL.
Patients and Methods: We used a large cohort of OHCA patients admitted
in a tertiary medical intensive care unit. The main outcome was HRQOL
assessed by SF-36 questionnaire. As a comparison group, each OHCA case
was matched with 4 controls of same age and sex issued from the decennial
survey on population health and medical services involving 25,000 families
in France. The associations between pre and intra hospital variables
(according to Utstein style) and early interventions (i.e. therapeutic
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hypothermia and immediate percutaneous coronary intervention) with the
different dimensions of the SF-36 questionnaire were investigated using
MANCOVA.
Results: During the study period, 1829 OHCA patients were admitted in our
unit. Among them, 602 have been discharged alive. SF-36 interview took
place after a median duration of 50 [22-93] months after cardiac arrest.
Between discharge and the SF-36 interview, 137 patients died and 211 were
lost of follow-up. Thus we collected SF-36 data for 254 patients. Median age
was 55 [45,64] years and patients were mostly male (73.6%). Median time
from collapse to ROSC was 14 [10,22] min and initial rhythm was shockable
in 209 (82.3%) cases. Physical dimensions of SF-36 were more affected than
mental dimensions in OHCA survivors compared to French general
population and of matched controls from general population (black circle).
Physical functioning (74.2 vs. 85.3, p < 0.01), general health (61.1 vs. 67.8, p
< 0.01), vitality (50.7 vs. 57.4, p < 0.01), physical-role (71.0 vs. 82.2, p < 0.01)
and emotional-role (73.1 vs. 82.0, p < 0.01) were the most altered
dimensions. In multivariate analysis, younger age and male gender were
associated with almost all SF-36 dimensions. Initial shockable rhythm was
associated with a gain in most of the SF-36 dimensions as well. Successful
PCI was associated with a gain in physical functioning (+6.71, p = 0.07) and
in general health (+6.55, p = 0.04).
(Figure: SF-36 dimensions of 254 OHCA patients (grey rectangles).
Conclusions: Health-related quality of life is altered in OHCA survivors
compared to French general population, especially in physical
components of SF36 scale. Younger age, male gender, initial shockable
rhythm and coronary reperfusion were independently associated with a
better HRQOL.

POSTER PRESENTATIONS
CLINICAL DATA IN TRAUMA
A848
T-HELPER CELL POLARISATION FOLLOWING SEVERE POLYTRAUMA
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DJ Pennington2, MJ O’Dwyer1,3
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Introduction: Severe polytrauma induces an immunosuppressive
response and is associated with a very high incidence of nosocomial
infections. Previous studies have inferred that this detrimental immune
response results from polarisation of the T helper (Th) response towards
an anti-inflammatory, T H 2 dominated, response at the expense of a
bactericidal, Th1 response [1].
Objectives: 1) To define alterations in TH cell subsets following severe
blunt polytrauma.
Methods: Patients presenting to the emergency department within
2 hours of severe polytrauma were eligible if intubated either at the
scene or in ED. Isolated head injuries and those not expected to survive
24 hours were excluded. EDTA anti-coagulated blood was drawn at 0hr
(within 2 hours of injury), at 24 and 72hrs. Samples were immediately
lysed, washed, stained and analysed using a standardised human 8-colour
TH 1, 2 & 17 panel [2] on an LSR II flow cytometer. A paired white cell
count differential was obtained at each sampling point. Patients were
followed until discharge or death. Data were analysed using nonparametric statistics, with results presented as median and IQR.
Results: 15 consecutive severe polytrauma patients requiring Intensive
Care Unit (ICU) admission were recruited. Demographic and clinical data
are outlined in Figure 1. Twelve (80%) lymphocytosis (3.3x109 /L, 2.5 4.4x109/L) (Figyre 2A). At 72 hours leukocytes had fallen (P < 0.01, figure
2A) such that 6 (54%) of those surviving were lymphopenic (0.9x109/L,
0.6 - 1.2x109/L). Circulating CD4+ (P = 0.01; Figure 2B) and CD4+CD25+
(P < 0.05) lymphocytes increased over 72 hours. When expressed as a
percentage of total circulating lymphocytes no significant change in the
proportions of the TH 1, 2 & 17 subpopulations was detected (Figure 2C-E).
Conclusions: Severe polytrauma patients swiftly become lymphopenic.
Although a failure to normalise this during the ICU stay correlates with
higher mortality [3] our study of T H cell subtypes demonstrates no
evidence of a switch to a detrimental anti-inflammatory TH2 subtype at
the expense of the potentially protective bactericidal TH1 subtype.
Grant Acknowledgment: Royal College of Surgeons of England, Barts &
the London Charity.
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Introduction: Initial resuscitation, historically based on crystalloids fluids
administration, is essential to burn patients’ survival. However, hemodynamic
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targets have been poorly explored although avoidance of both hypovolemic
status and too liberal fluid administration is the bottom line [1,2].
Objectives: To evaluate the association between the first 24 hours after
admission systemic hemodynamics, central venous saturation (ScvO2 ),
central venous to arterial carbon dioxide difference (PCO2gap) and serum
lactate with the 90-days mortality in critically ill burn patients.
Methods: Burn patients with total body surface area (TBSA) greater than 20%
admitted within 8 hours of thermal injury, with continuous cardiac output,
ScvO2,PCO2gap and serum lactate monitoring during the first 24 hours after
admission between march 2013 and October 2014, were included. Ringer
Lactate was administered according to the Parkland formula (4ml/kg/% TBSA),
and adjusted according to a local algorithm based on hemodynamic targets.
Cardiac output was measured with the transpulmonary thermodilution
method. All patients had invasive blood pressure monitoring. The primary
study endpoint was 90-daysmortality. Results are indicated in median and (2575) centiles. ANOVA test analysis or Mann-Whitney.
Results: 42 patients (27 men) were included, aged of 48 (34-58) years,
with TBSA of 41 (29-56)%. 21%suffered from chronic arterial hypertension.
SAPS II and ABSI were 30 (21-50) and 9(7-12) respectively. 40% presented
with smoke inhalation injury. HbCO admission was 2(1-5)%. 92% were
intubated and mechanically ventilated. 28 and 90 days mortality were 26
and 42% respectively. 40% presented acute kidney injury and 21%
required renal replacement therapy in the first 7 days. Initial in-hospital
Mean arterial pressure (MAP) and cardiac index (CI) were significantly
lower in patient who died (68 vs 85 mmHg, p = 0.03 and 2.1 vs 2.7 L/
min/m2). Thereafter, these differences became non significant. Increase in
SOFA score between admission and 48 hours was associated with poor

prognosis. No difference between initial urine output, central venous
pressure, ScvO2 or PCO2gap was observed (0.4 vs 0.8 ml/Kg/h, 10 vs 9
mmHg, 80 vs 81% and 7 vs 8 mmHg respectively). Initial Serum lactate
was significantly higher in patients who died (4.4 vs 2.2 mmol/L, p <
0,001). Area under the ROC curve for lactate was 0.83 (CI 0.7-0.95) to
predict 90 days mortality (Figure 1).
Conclusions: Admission serum lactate level in burn patients is a good
biomarker to predict 90-days mortality. Initial CI and MAP seem to be
lower in patients with poor prognosis but these differences disappeared
with hemodynamic resuscitation. Our study suggests the necessary
specific attention in pre-hospital phase and very early initial in-hospital
resuscitation in severe burn patients.
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Figure 1(abstract A849) Lactate ROC curve for 90days-mortality
prediction

Introduction: Phthalates are chemical additives incorporated in PVCbased materials to make them more pliable. Intensive care management,
especially in the pediatric setting, relies heavily on the use of soft and
flexible indwelling medical devices. As phthalates are not chemically
bound to these devices, they can leach during use [1,2]. Environmental
phthalate exposure has been associated with attention deficit disorders in
children [3,4].
Objectives: We hypothesized that in children treated in the pediatric
intensive care unit (PICU), phthalates leaching from the indwelling
medical devices contribute to the important long-term attention deficit.
Methods: Plasma concentrations of di(2-ethylhexyl)phthalate (DEHP)
metabolites were quantified in 100 healthy children and in 449 children
who had been treated in PICU and were neurocognitively tested 4 years
later. In a development patient cohort (N = 228), a multivariable
bootstrap study identified the stable thresholds of the exposure to DEHP
metabolites that appeared toxic for neurocognitive development.
Subsequently, in a second patient cohort (N = 221), the observed
independent associations were validated.
Results: Mean plasma concentrations of the DEHP metabolites were 45to 280-times higher than normal upon PICU admission, decreased rapidly
but remained 3- to 29-times elevated until PICU discharge (all P < 0.001).
After adjusting for baseline risk factors and for duration of PICU stay, and
further for complications occurring during PICU stay, exceeding the toxic
threshold for exposure to the total DEHP metabolites was independently
associated with the attention deficit (all P≤0.01) and with the impaired
motor coordination (all P≤0.04). The association between phthalate
exposure and the attention deficit was confirmed in the validation cohort
(all P≤0.01). The size of these effects was the equivalent of 34%-68% of
the differences between patients and controls.
Conclusions: Iatrogenic exposure to DEHP metabolites during intensive
care was independently and robustly associated with the important
attention deficit observed in children 4 years after pediatric critical illness.
Trial registration at ClinicalTrials.gov: NCT00214916.
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Foundation-Flanders (FWO), Belgium (FWO fellowship to S. Verstraete); by
the Methusalem program of the Flemish government (through the
University of Leuven to G. Van den Berghe, METH/08/07 and to G. Van
den Berghe and I. Vanhorebeek, METH14/06); by an ERC Advanced Grant
(AdvG-2012-321670) from the Ideas Program of the European Union 7th
framework program to G. Van den Berghe; and by the Institute for
Science and Technology, Flanders, Belgium (through the University of
Leuven to G. Van den Berghe, IWT/070695/TBM).
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Introduction: Hyperfibrinolysis (HF) is a major issue of trauma-induced
coagulopathy but has also been described in many other medical or
surgical settings such as cardiopulmonary surgery, gastro-intestinal
bleeding, liver transplantation and post-partum hemorrhage.
Objectives: The aim of this study was to describe the HF in a cohort of
patients experiencing severe bleeding from trauma and non-trauma
source and to highlight the differences between both groups.
Methods: We conducted an observational, retrospective study in two
academic trauma centers from a French university institution. All patients
diagnosed with HF on rotational thromboelastometry (ROTEM®) between
2010 and 2014 were included. Demographic and clinical parameters,
standard laboratory and ROTEM® results were collected. HF diagnosis was
established when the 60 minute clot lysis index (CLI60) was below 85% of
the maximum clot firmness. HF was classified as fulminant HF (immediate
breakdown of the clot within 30 minutes), intermediate HF (breakdown of
the clot between 30 and 60 minutes) and late HF (complete clot lysis
after more than 60 minutes). Data are expressed as n (%) and median
[interquartile range].
Results: Sixty-four patients were included (39 trauma and 25 non
trauma). Overall mortality was 64% (95% confidence interval [CI], 52 to
76). Median ISS for trauma patients was 49 (95% CI, 42 to 55). Patients
severity assessed with SAPS II was not different between groups (median
[IQR] for trauma 76 [23] vs. non trauma 57 [47]; p = 0.36) whereas 28 day
survival was greater in non-trauma patients (53% [95% CI, 31 to 73] vs.
26% [95% CI, 11 to 40]; p = 0.03) (Figure 1). More fulminant HF were
observed in the trauma group (p < 0.01). Survival was also different
according to the type of HF and was inferior in the fulminant group (14%
[95% CI, 0 to 27] vs. intermediate: 25% [95% CI, 0 to 54] vs. late: 70%
[95% CI, 49 to 90]; p < 0.001). During the study period, HF incidence in
trauma patients decreased from 2.9 for 100 patients-years (2011) to 1.6
(2012) and 0.4 (2013) with no significant variation in trauma severity (ISS:
21 [95% CI, 20 to 23] (2011), 19 [95% CI, 18 to 20] (2012) and 20 [95% CI,
19 to 21] (2013); p = 0.30).
Conclusions: Fulminant HF is more frequent in trauma patients and is
associated with an increased mortality. The decreasing incidence of HF
observed during the study period might be due to the systematic
prehospital administration of tranexamic acid in trauma patients since
2011 in our city area.
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Objective: To value the usefulness of brain injury biomarkers (BIB) and
inflammatory markers (IM) to predict mortality in spontaneous intracranial
hemorrhage patients (SIH).
Material and methods: BIB (D Dimer (DD), BNP and CRP) were
determined at admission, 1, 2, 3 and 7th day; IM at admission and 7th
day. Descriptive analysis % and Median (minimal/ maximum).
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non trauma

Independent samples T-student to compare means (p < 0.05). A binary
logistic multivariate regression analysis was performed (95% CI OR).
Results: 103 patients with SIH. 66% were men. Age 61.8 (± 12.7). Overall
Mortallity 37%. ICU stay 7 days (1-55). Glasgow Coma Scale 12 (3-15). SIH
20.18 cc volume (1-252).
The univariate correlation between of BIB and MI with mortality in Table
1. In mutivariate analysis: protective factors were BNP at admission
(OR 1.1, 95% CI 1.1-1.2 (p 0.02)), DD at 7th day (OR 1.1, 95% CI 1.1-1.3
(p 0.009)) and Prealbumin at 7th day (OR 0.9, 95% CI 0.8-0.9 (p 0.03)).
Conclusions: BNP at admission, 24 h and 48 h and DD as late marker at
48 h, 72 h and 7th day were correlated with mortality in patients with
SIH. IM correlated with mortality: leukocytosis, albumin and prealbumin at
admission and prealbumin, ferritin and haptoglobin at 7th day.
Multivariate analysis found significance for increased risk of death BNP at
admission and DD at 7th day; and protective factor was Prealbumin at
7th day.
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Introduction: Increased intracranial pressure (ICP) results in cerebral
blood flow decrease and cerebral edema formation. Correction of
intracranial hypertension (ICH) is one of the most important goals of
intensive care in patients with severe traumatic brain injury (TBI).
Objectives: To determine the effects of L-lysine aescinat on ICP in
patients with severe TBI.
Methods: Twenty patients with TBI and Glasgow coma scale below
9 enrolled in the study. Mean age was 39.3 ± 13.6 years, male/female 18/2. All patients were operated: 6 patients underwent craniotomy and
intracranial hematoma removing; 11 - decompressive craniotomy and
intracranial hematoma removing. In 3 patients only ICP-sensor was
implanted. ICP-monitoring was used in all patients. Ten patients were
randomized to L-lysine aescinat treatment (daily dose of 20 ml for 7 days
after surgery) (study group), 10 - to standard therapy (control group). We
perfomed a comparative analysis of the mean ICP and the incidence of
ICH within 7 days after surgery in the study and control groups.
Results: The length of ICP monitoring was 6.4 ± 3.7 days: in the control
group - 7.6 ± 4.9 days, in the study group - 5.2 ± 1.4 days. Mean
intracranial pressure (mmHg) was less in the study group as compared to
patients in the control group: 1st day - 14.3 ± 5.9 (n = 136) vs 17.0 ± 3.8
(n = 156), 2nd day - 15.7 ± 5.4 (n = 158) vs 17.4 ± 4.6 (n = 141), 3rd day 17.0 ± 6.5 (n = 144) vs 17.1 ± 6.9 (n = 161), 4th day - 17.3 ± 9.5 (n = 163)
vs 20.7 ± 5.9 (n = 135), 5th day - 14.6 ± 5.9 (n = 83) vs 18.9 ± 5.6 (n =
136), 6th day - 12.8 ± 4.5 (n = 79) vs 15.9 ± 6.4 (n = 66), 7th day - 12.4 ±
8.6 (n = 56) vs 14.4 ± 7.6 (n = 95). The number of intracranial
hypertension episodes was higher in the control group compared with
patients who received L-lysine aescinat: 1st day - 4.2 ± 4.2 vs 2.8 ± 3.3,
2nd day - 6.5 ± 5.1 vs 3.0 ± 2.5, 3rd day - 6.0 ± 8.0 vs 2.6 ± 3.3, 4th day 9.6 ± 10.1 vs 3.4 ± 3.8, 5th day - 7.4 ± 8.2 vs 2.6 ± 3.7, 6th day - 7.3 ± 8.6
vs 0.4 ± 0.9, 7th day - 5.0 ± 9.3 vs 1.3 ± 1.3.
Conclusions: L-lysine aescinat treatment in patients with severe
traumatic brain injury is accompanied by reduction of mean intracranial
pressure and the number of intracranial hypertension episodes.
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Introduction: Burn injury is traditionally referred to as a common
triggering cause for acute coagulopathy. Even though there is extensive
literature exploring coagulopathy in trauma patients, few studies have
focused on management of coagulopathy in specialized burn units.
Objectives: The aim of this study was to evaluate physician views,
considerations and practices regarding the perioperative use of specific
coagulation factors in burn patients.
Methods: Three hundred and fifty questionnaires were distributed via
electronic mail to burn specialists. Participation in the survey was
voluntary and anonymous. The questionnaire consisted of two parts: the

Table 1(abstract A852) Relationship brain injury biomarkers and inflammatory markers with mortality; Median ± SD.
BIB: Brain injury biomarkers; IM: Inflammatory markers; BNP: Brain natriuretic peptide; DD: D Dimer
BIB and IM
BNP (pg/ml)

DD (μg/L)

Leukocytosis

Dead

Alive

P

Admission

223,5 ± 318,46

82.41 ± 95,55

0,001

24 h

175,96 ± 202,08

87.84 ± 77,19

0,002

48 h

142.32 ± 156,01

94.12 ± 82,66

0,04

48 h

1915,8 ± 1631,5

883,7 ± 1368,6

0, 001

72 h

2525,27 ± 2142,47

1051.92 ± 1254,15

0,000

7th d

3677.07 ± 2224,72

2150.9 ± 1820,42

0,005

Admission

12037,5 ± 4806,8

10241,8 ± 3624,2

0,03

Albumin (g/dl)

Admission

3,4 ± 0,52

3,7 ± 0,55

0,01

Prealbúmin (mg/dl)

Admission 7th d

18,97 ± 6,78 16,74 ± 7,28

22.30 ± 5,36 21,22 ± 8,03

0,008 0,02
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first collected physician and institutional demographics, and the second
explored the opinions and attitudes of the specialists regarding
perioperative coagulopathy diagnosis and treatment.
Results: There was a 16 % response rate. The majority of the responders
(74.5%) stated that no specific scoring system is used in their department
to detect coagulopathy. More than half (56%) of specialists from Europe
and 82% of specialists from North America recommend treatment with
fibrinogen concentrate or cryoprecipitate if significant bleeding is
accompanied by thromboelastometric signs of a functional fibrinogen
deficit or a plasma fibrinogen level of less than 1.5 to 2.0 g/L, while 64%
of doctors from other regions do not use fibrinogen concentrate or
cryoprecipitate. Prothrombin complex concentrate is the most commonly
used specific coagulation factor in Europe (40%), but it is not commonly
used in N. America (9%) and in other regions (7.1%). Thrombin and fibrin
sealant are the most common topical factors applied intraoperatively in
burn patients to stop bleeding in N. America (72.7% and 82%,
respectively). The most common topical factor used intraoperatively in
Europe is fibrin sealant (40%), while in other regions topical factors are
rarely used (14.3 %).
Conclusions: Burn ICU physicians do not use specific scoring system to
detect coagulopathy in burn patients. Fibrinogen concentrate,
prothrombin complex and cryoprecipitate are the most commonly used
coagulation factors in bleeding burn patients in Europe and North
America. Thrombin and fibrin sealant are the most common topical
factors applied intraoperatively in burn patients to stop bleeding.
Extremely low rate of specialists from other regions implements specific
treatment options in burn patients with perioperative coagulopathy and
bleeding.
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The usefulness of S100 protein as a predictive factor in patients with
hanging injury
E-J Park*, J-P Cho, S-C Kim
Ajou University Hospital, Suwon, Korea, Republic of Korea
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A855
Introduction: Hanging is one of the leading method of suicide in South
Korea [1]. Brain injury due to hanging leads to the high mortality rate
and the severe neurological sequelae [2,3]. Serum S100 for predicting the
brain injury in hanging injury is not evaluated.
Objectives: The aim of this study is to review the characteristics and the
prognosis of hanging patients and to determine the usefulness of S100
as a predictive factor of prognosis.
Methods: A single center, retrospective study was performed from
January 2011 to December 2014. Total of 103 patients who were over 18
years of age and who visited emergency department (ED) with hanging
injuries were enrolled. Individual characteristics, information related to
hanging and cardiac arrest were collected. Laboratory test, imaging test,
neurological sequelae or the Cerebral Performance Category (CPC) score
were collected in 71 resuscitated patients.
Results: Of all the patients, 57(55.3%) patients were male and 97(94.2%)
patients committed suicide by hanging. 61(59.2%) patients visited ED
with cardiac arrest. Median duration of hanging injury was 17.0 minutes
(IQR 44.0). Mortality rate was 71.8% and the severe neurological sequelae
were observed in 11(15.5%) patients. In arrest patients, all the survived
patients showed CPC score as 4. Although 17(40.5%) had the initial
mental status as stupor or coma in non-arrest patients, 1(2.4%) had the
severe neurological sequela. Among the resuscitated patients, comatos
mental status (p < 0.00) at admission, the absence of pupil light reflex (p
< 0.00) at admission and diffuse swelling in brain computed tomography
(CT)(p < 0.00) had tendency related to high mortality rate. Serum S100
levels were elevated and related to the poor CPC score or the severe
neurological sequelae(p < 0.00). Pupil light reflex at admission only had
tendency related to the neurological sequelae in non-arrest patients,
whereas mental status at admission and diffuse swelling in brain CT were
not related to the neurological sequelae. The elevated level of serum
S100 was not related to the CPC score nor the neurological sequelae in
arrest patients or non-arrest patients, respectively.
Conclusions: The prognosis of hanging patients were related to the
presence of pupil light reflex irrespective of the presence of cardiac
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arrest. Although serum S100 level was elevated in hanging patients, the
usefulness in the predicting prognosis is not sufficient.
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Introduction: Data obtained from large databases in severe trauma
patients generated the opportunity to develop different models of
probability of survival. These models are supported by mathematicsbased severity scales. Using these models in regional areas different from
those where they were developed makes its validation mandatory. The
TRISS model, which combines variables of RTS, ISS, age and type of injury
allows obtaining the probability of survival.
Objectives: To validate the TRISS method as an audit system on a group
of patients with severe trauma admitted to Spanish trauma intensive care
units (ICUs).
Methods: We compared the predicted mortality using the TRISS model
with that observed in our sample of trauma patients admitted in 13 ICUs
during 2013 and 2014, as a part of the pilot phase of the Spanish trauma
ICU registry (RETRAUCI). We evaluated the discrimination of the model
using receiver operating characteristic (ROC) curves and the value under
its area (CI 95%) and the calibration using the Hosmer-Lemeshow (HL)
goodness-of-fit test, both in patients with low and high predicted
mortality. A value of p < 0.05 was considered significant.
Results: From 2242 trauma patients in the pilot phase, data were
available in 1405 patients (62.66%). Observed mortality was 18% (253
patients), while predicted mortality was 16.9%. Area under the ROC curve
was 0.819 (CI 95%: 0.762-0.877; p < 0.0001). Patients with blunt trauma
(1305) had an area under the ROC curve 0.819 (CI 95%: 0.759-0.879; p <
0.0001) and those with penetrating trauma (100) of 0.835 (CI 95%: 0.7330.937; p < 0.0001). In the whole sample, the HL test showed a value of
25.382 (p = 0.001); being 27.354 (p < 0.0001) in blunt trauma and 5.907
(p = 0.658) in penetrating trauma. We observed that the TRISS model
underestimated mortality in patients with low predicted mortality and
overestimated mortality in patients with higher predicted mortality. The
efficiency of the model, defined per percentage of patients correctly
classified, was 88.04%, being slightly higher in penetrating trauma (91%).
Conclusions: The use of the TRISS model in the attention of severe
trauma in Spanish ICUs showed good levels of discrimination with an
inadequate calibration, especially in blunt trauma. Penetrating trauma
showed better discrimination and good calibration. Newly calibrated
(b coefficient) scales are necessary in our environment.
Grant Acknowledgment: Fundación Mutua Madrileña.
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A total of 61531 logs were made. The questionnaire showed that 146
students agreed (score 4 or 5) that the application will be useful after
becoming doctors; if include all users, the median (IQR) was 4(4-4.3).
Overall, there was tendency to agree with positive statements and to
disagree with negative statements about the usefulness of the
application (Table 2) . The mean test scores for the VB course of students
2013 compared 2012 were 21.55 ± 3.08 and 22 ± 4.0s, p = 0.024.
Conclusions: Our results show a high utilization rate of the application
amongst students. The number of usage was highest during the course and
remained high until the final examination. A third of students continued use
it after graduation. Students found the application to be useful as a guide
for managing critical illness and predicted continued usefulness beyond
graduation. The use of the application did not improve written test
performance but also did not lead to complacency as our study shows that
many students showed the initiative to use it as a learning tool beyond the
course period.

A857
Usefulness of a mobile application in undergraduate critical care teaching
C Leung*, G Joynt, WT Wong, C Gomersall
Chinese University of Hong Kong, Anesthesia and Intensive Care, Hong
Kong, Hong Kong, China
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A857
Introduction: Very BASIC (VB) is a course for basic assessment and
support of critically ill patients that is part of the curriculum for our final
year medical school. In 2013, a new digital application for electronic
handheld devices was introduced. It was designed to provide quick
references and consisted of 57 topics presented in 38 PDF and 2 MP3,
8 flowcharts and 8 medical calculators.
Objectives: To assess the usefulness of the application in teaching critical
care medicine. We hypothesize that students will find it useful and will
use it during and beyond the course.
Methods: Final year medical students were offered access and
encouraged to use the application during the course. The login date, time,
lesson chosen were collected over 15 months then separate into 3 periods:
during the 2 weeks VB course, 34 weeks post-course and 31weeks postmedical school final exam . We used questionnaire to assess students’
views on its usefulness (1 = strong disagreement to 5 = strong agreement).
The scores of another written test taken at the end of the VB course were
compared to that of 2012 students, who did not have access to the
application. The application was not to be used during this VB test.
Results: Of the 160 (96% of class of 166) students that used the
applications, 154 (96.3%), 121 (75.6%), and 49 (30.6%) logged in during
the VB course, post-course and post-final exam respectively (Table 1).
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A quality improvement comparative audit on the impact of
competency based basic intensive care medicine (icm) training on the
confidence levels of medical senior house officers & registrars dealing
with intensive care procedures in acutely ill patients
V Gulia1*, A Goel2, S Kumari3, R Kumari4, N Arora3
1
Good Hope Hospital, Anaesthesia, Birmingham, United Kingdom; 2North
West Deanery, Manchester, United Kingdom; 3Good Hope Hospital,
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Table 1(abstract A857) Summary of application logs
Time period

No. of Students

No. of Logs

Mean No. of logs/student

SD

Overall

160

6531

41

35

During the VB Course

154 (96.3%)

4281

27.8

24.9

post-course to final exam

121 (75.6%)

1851

15.3

18.1

After medical school final exam

49 (30.6%)

399

8.1

11.3

Table 2(abstract A857) Student feedback questionnaire part 1
POSITIVE STATEMENTS

No. of
replies

Median
Score

IQR

It is easy to use the application to find the information that I need

165

4

4-4

The Shock audio guide is a useful concise guide to the initial management

124

4

3-4

The guidelines provide comprehensive coverage of the important factual information required for the immediate
care of critically ill patients

161

4

4-4

The emergency epinephrine dosages are easily accessible and the application helped me remember the right dose
for different situations

165

4

2-5

The acid-base calculators helped reinforce the method for diagnosing complex acid base guidelines

157

4

3-4

The content of the application as a whole will be useful once I start working as a doctor

164

4

4-4.3

Table 3(abstract A857) Student feedback questionnaire part 2
NEGATIVE STATEMENTS

No. of replies

Median Score

IQR

The application does not run smoothly

165

2

2-3

The GCS calculator does not reinforce the components of the score

160

2

2-3

The Acute respiratory failure audio guide is not a useful concise guide to the initial management

129

2

2-3

There are critical omissions in the guidelines

159

2

2-3

The flowcharts are unlikely to help me manage critically ill patients

164

2

2-2

The content of the application as a whole is not useful in preparing me to work as a doctor

164

2

2-2
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Introduction: Medical training in the UK has now changed with the
development of Foundation Programmes (which includes the preregistration House Officer year plus one additional year) providing two years
of experience in a range of disciplines that may include acute medicine and
3 months Basic training in ICM [1]. The ICM training programme, being
competency based, can inter link well with these developments [2].
Intensive care has been described as a horizontal specialty cutting across
the traditional vertical specialties of medicine, surgery, paediatrics etc [3].
Several studies have demonstrated the need for all medical postgraduates
to undergo Intensive care Medicine training [4].
Objectives: The aims of this audit were to reinforce the benefits and
practicalities of basic level ICM training from a Medical trainee’s perspective
and summarize the key competencies for the assessment of the technical skills
required to deal with acutely unwell patients in ward needing intensive Care.
Methods: A questionnaire was sent out to all the Registrars and SHOs
working in Medical Specialities (Cardiology , Renal Medicine ,
Haematology, Neurology, Acute Medicine , Respiratory Medicine etc) in
West Midlands and Manchester region including ST and Staff grade level.
147 Registrars and SHOs in total responded to the questionnaire, 68 in
Manchester and 79 in West Midlands. The questionnaire sought info
about the prior involvement of the Registrars in formal 3 months
Competency based ICM training at Basic Speciality level and the level of
confidence in doing ICU procedures like Central line, Arterial line and
managing invasive Ventilation, tracheostomy care and non invasive
Ventilation and use of Vasopressors and Inotropes etc.
Results: The registrars who had done ICM preliminary training for
3 months demonstrated a significant difference in being confident in
inserting Central lines with Ultrasound guidance (p = 0.046) and non
invasive Ventilation management (p = 0.009) than the group who did not
do a formal ITU training . There was no significant difference in Confidence
levels between the Medical trainees of various specialities .There was a
significant difference in ease of using Inotropes and Vasopressors in the
ICM trained group as compared to the non trained group with P = 0.008.
Conclusions: It should be mandatory to do 3 months basic ICM
competency before beginning Medicine Registrar position5. The confidence
of dealing with ward patients is better in registrars who have completed
competency based ICM basic training and helps in reducing burden on
Intensive care registrars.
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Introduction: In many European Union (EU) countries, Intensive Care
Medicine (ICM) remains a ‘sub-specialty’. Many clinicians/ researchers
envision the figure of dedicated intensivists who practice exclusively ICM.
Distinct local differences exist in the minimum knowledge, skills, duration
of training and non-technical behaviours and this may result in
subsequent heterogeneous working conditions.
Objectives: To characterise EU training patterns and the perception on
the quality of education and working conditions.
Methods: A web-based multi-question survey (SurveyMonkey®) was
prepared and delivered via email to all ESICM members, so as to be
received by all related ICM trainees and young specialists. Descriptive
questions and a 5-point Likert scale were used. The survey was run for
one year, thereafter the collected data were anonymously analyzed
(Microsoft Excel 2013). Results are expressed in mean ± SD.
Results: Among the 392 respondents, 196 were still in training, while
121/54 were working as young specialists/resident-fellow respectively.
The length of ICM training programmes was of 4.2 ± 2.6 years; in 45% of
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cases it was a joint programme with other specialties (mostly
anesthesiology and internal medicine). The attended programme did not
clearly define competencies for 36% of respondents, whereas bedside
teaching and grand rounds represented 54% and 65% of used
knowledge and skill teaching methods. Formal resuscitation courses were
mandatory in 52% of cases; 70% of formal practical training were funded.
Training programmes could be implemented with greater access to
courses, scientific events and journals. Independence in taking clinical
decision was appropriate in 76% of cases. Average week workload was
53.2 ± 12.4 hours, with 5.6 ± 7.7 night shift per month. Considering the
extra workload, neither financial nor time compensation were provided to
60 % and 73 % of respondents respectively. Recipients’ monthly salary
were different: in 20% of cases, net allocation exceeded 4000 euros, while
30% were paid less than 2000 euros. Workload was evaluated as heavy in
53% of cases (too heavy in 8%) and moderate in 39%; personal-life was
rated as good in 27% of cases, fair in 44% and poor in 24%.
Conclusions: Most ICM training programmes define competencies and
training objectives; nevertheless, nor standards of assessment or duration
of training are uniform. No speculation can be made on how training is
actually affected by different European ICU-staffing systems. Besides,
training and working cannot be parted: more than half of respondents
defined their workload as heavy and nearly half of them considered their
personal-life just fair. Mutual recognition of the speciality need both
common training framework and a multidisciplinary ICM core curricula:
this would probably create the firm foundation and consistent standard
required to train intensivists to a uniform figure across the EU.
Grant Acknowledgment: This survey was endorsed by ESICM.
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Introduction: In May 2010, The Helsinki Declaration for Patient Safety in
Anaesthesiology was launched by the two major anaesthetic societies in
Europe. The ICU environment is especially unforgiving for mistakes due
to the multidisciplinary, time-critical nature of care and vulnerability of
the patients. Human factors account for the majority of adverse events
and a sound safety climate is therefore essential [1].
Endangerment of patients by deficits in the field of Human Factors (HF) is
especially tragic, as it should be avoidable in most cases. Simulation
trainigs provide a valuable tool to train the management of complex
medical situations thus reducing the occurrence of fatal errors and
increasing patient safety.
We demonstrate the effects of trainigs by the means of a “ Pre- and PostTraining Self-Evaluation Questionnaire“ [2]. In addition, the debriefing
after each training was evaluated by a standardised questionnaire
(Debriefing Assessment for Simulation in Healthcare, DASH©).
Objectives: Over the period of one year, nearly every health professional of
our SICU (120 nurses and 15 physicians) underwent a simulation training
consisting of 5 hours of training for each 8 participants ending with a videoassisted debriefing. The focus of the training was on the area of CRM and
HF. In every training, typical medical emergencies such as anaphylaxia,
critical increase of icp, severe hypotension, tension pneumothorax after the
insertion of a central venous catheter, were reproduced.
Results: So far, the first 75 questionnaires (65 nurses, 10 physicians ) have
been evaluated regarding pre- and post training self evaluation. On a scale
ranging from 1 (best) to 6 (worst) the overall rating of the training was 1.04.
The multidisciplinary approach was rated 1.22. We could demonstrate that
the participants felt they could improve their skills in all of the items that
were assessed. The multidisciplinary approach of the training was esteemed
by the majority of the participants. The debriefing was rated with 6.59 (scale
ranging from 1, bad to 7, very good) in the DASH©-assessment.
Conclusions: Multidisciplinary simulation-based educational trainig is
feasible and improves self-estimated competence and awareness of CRM
and HF in a medical complex ICU setting . This could have the potential to
impact patient outcome. Interprofessional simulation trainings lead to a
subjective increase of self-assuredness in the management of complex
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situations on ICU. A training within the unit is regarded mainly positively by
the participants. A concluding inquiry could monitor the sustainability of
these efforts in the long view.
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Introduction: Intensive care units are complex working environments,
which are constantly assessed and reviewed against national standards.
Hence it is more important to constantly self-evaluate and improve quality
of care and clinical outcomes. The concept of organisational learning is
adopted by the health care industry [1] from the commercial industry, which
has benefitted from increased productivity and performance. It is
hypothesized that by creating a culture of organisational learning, quality of
care and outcomes could be bettered. As a strategy to develop the
organisational learning, we are introducing in-situ simulation in our intensive
care unit. Creating a supportive learning environment, incorporating
concrete learning processes and practices, and a leadership reinforcing the
learning, form the foundation blocks of the organisational learning [2].
Objectives: To assess the current baseline perceptions and deficiencies in
our unit, with respect to the building blocks of organisational learning. We
aim to incorporate the deficiencies identified into the instructional design of
the simulation scenarios and also in the governance structure of the
intensive care unit.
Methods: We conducted an anonymous online survey of 40 questions. The
questionnaire was modified for the healthcare environment, and used
experienced staff to check construct and face validity. 50 members of staff
with varying degree of expertise and experience responded, which includes
doctors, nurses, pharmacists, healthcare assistants, and physiotherapists.
Results: 50% felt they were over-stressed when they are at work and 40%
felt that little time was spent on improvement, reflection and importantly, it
affected good clinical care. 40% felt that their differences in opinion were
not valued. 40% felt not enough time and resources were dedicated to
teaching and learning. 25% felt that the unit resisted new ideas and
innovations and also lacked processes for experimentation. 25% felt that
senior staff members showed poor leadership by criticising and
discouraging different views. 20% felt uncomfortable to voice their opinions.
Conclusions: The results highlights only the main negative perceptions
in our intensive care unit, but about two-third respondents felt positive
about the learning environment in the unit. We aim to improve training
provision and reflection by regular in-situ simulation sessions. The no
blame culture, openness to others views and leadership qualities will be
incorporated into the instructional design of the scenarios and will be
stressed in reflection and feedback process. Organisational learning is an
ongoing process with lifelong learning, when assessed and strategies
incorporated, logically will lead to better quality of care.
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Introduction: The need for improved the quality of patient care in the
intensive care unit (ICU) make it imperative to analyse the effects of the
introduction of a multi-disciplinary team meetings (MDT) and its benefits
in other areas.
Objectives: To evaluate the impact of a weekly MDT in a specialist
cardiothoracic ICU on selected indicators of quality of care and assess
staff perception since the MDT implementation.
Methods: A survey was designed and distributed among the ICU
professionals involved in patient care at Papworth Hospital. The surveys
were distributed on paper or electronically and responses collated
between September 29 th and October 27 th 2014. In total, 11 multiplechoice and open questions were used in the survey. We compared the
rates of four indicators of quality of care, out of hours discharges,
repatriations, unplanned extubations and readmissions, for 18 months
before and 5 months after the survey. The results were presented to the
Intensive Care Department as Phase I of the study on 25th February 2015,
and conclusions were used to implement Phase II, which is currently in
process.
Results: 87 people participated in the survey, of whom 58% were nurses
and 12% doctors. 81% of the professionals were aware of the weekly
MDT meeting but just 29% were able to attend at least once a month.
More than 50% of the professionals felt that they could contribute to the
MDT and 75% thought that MDTs had a positive impact on patient care,
but there were a number of aspects that needed to improve to maximise
this such as encourage staff to attend MDT meetings, immediate
communication and implementation of decisions taken during the
meeting and discussed on daily ward rounds and during bedside
handovers. The survey revealed that the patients and their relatives did
not have a voice in the MDT. Following the survey we found that rates of
out of hours discharges decreased by 50% (p < 0.06; Poisson test),
readmissions reduced by 35% (p < 0.07; Poisson test), repatriations
increased by 27% (p < 0.1; Poisson test) and unplanned extubations
reduced by 68% (ns).
Conclusions: The weekly ICU MDT appears to have had a positive impact
on patient care. Staff felt their input was valued. However the survey
highlighted areas for improvement, in particular ensuring greater
involvement of staff, patients and relatives. We observed some
improvements in out of hours discharges, readmissions and repatriations
following the survey. The results of this study will be applied in Phase II
and it will be reaudit following implementing changes.
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Introduction: Medical publications undergo a comprehensive process of
editor’s handling, peer reviewing and editing that intends to select
manuscripts that are both likely to be read and cited.
Objectives: This study is part of a global quality improvement process for
articles published in Intensive Care Medicine.
Methods: All papers accepted in 2012-2013 have been tracked through
the Web-of-Science database for referencing and the Springer link
statistics report for downloads from 01/01/2013 to 12/31/2014. Relative
risk of being downloaded or cited one time are modeled with a multiple
negative binomial regression.
Variables tested were submitting country, manuscript category, open
access, key-words, topics, number of author, and H-index of first and last
author.
Results: Among the 404 articles, 304(61%) were original (including 59
pediatric), 46(11.5%) were review articles (including 10 Conference
Reports and Expert Panel papers), and 32(8%) were experimental. Major
topics were sepsis (21%), ventilation(20%) and hemodynamic(16%). Only
6% of the papers were in open access. The median (IQR) number of
authors per articles was 7 (5-9), with H-index of first and last authors of 9
(4-16) and 23(15-37), respectively. The total number of 2013-2014
downloads was 696[467-1083] and the total number of 2013-2014 cites
was 6 (4-11) per article.
Independent predictors of downloads included five groups of variables.
Namely, the second trimester of each year (RR = 1.31(1.06-1.63)) for 2012
and 1.29(1.07-1.57) for 2013), manuscript’s keyword with “septic shock”
(RR 1.57(1.22-2.02)); manuscript type (Conference Reports and Expert
Panel, RR 20.4 = (13.79-30.2); original (vs. experimental), RR = 1.97 (1.612.41), review articles, RR 4.28 (3.31-5.52), and what’s new papers 3.18
(2.35-4.31). Open access papers were significantly more downloaded (RR
1.49 (1.18-1.87)). Last, the H index of the last author was significantly
associated with the number of downloads (H-index>37, RR 1.2(1.04-1.40)).
Independent predictors of cites included: manuscript type (Conference
Reports and Expert Panel, RR 4.6(2.52-8.41), review articles, 3.55(2.39-5.28),
and original manuscripts, RR 1.8(1.23-2.63); Number of authors (7-9 (RR =
1.24(1.01-1.52)), >9, RR 1.5(1.21-1.87)); and H index of the first author (4-9,
RR = 1.21 (1.01-1.45), 10-16, RR = 1.35 (1.1-1.65), and >16, RR = 1.36(1.121.66). Open access papers were more likely to be cited (RR 1.31 (1.011.70)).
Conclusions: This study provides key elements to improve our
understanding of what makes a paper read or cited. Optimizing use and
identification of manuscript’s keywords appears as a simple and major
way to improve access to ICM articles. Seasonal download variation by
overcommitted critical care specialists underline the need to increase the
access of our articles by the use of press release, tweets and take home
messages through social and specialized media. Last, possibility for
articles of being open accessed improved their impact.
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Introduction: Optimisation of communication in critical care is known to
improve quality including patient outcomes [1]. Electronic systems have
been shown to facilitate improved access to information and its transfer
in this setting, but effectiveness is dependent on design [2,3].
Objectives: Prior to implementation of a bespoke clinical information
system in one of the largest critical care units in the UK, we conducted a
baseline assessment of the utilisation and performance of the existing
hospital electronic medical record (EMR) within critical care.
Methods: Local research ethics approval was obtained. We measured
electronic system speed and accessibility (pathology results; imaging
archive; PDF documents and clinical notes); conducted an interprofessional staff survey and used non-participant observation to analyse
the utilisation and performance of hospital electronic systems and noninstitutional resources to access and transfer key information.
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Figure 1(abstract A864) Electronic resource access times

Results: Across the three general adult critical care units the mean time
to access key patient data during the day-shift (outside rounding) were:
laboratory values 27.4s (SD 20.2s); imaging archive 41s (SD 22.5s); PDF
documents 26s (22.5s) and clinical notes (44.5s (SD 24.8s). Failure rates
were 21.6%, 28.6%, 40.5% and 18.9% for these same electronic resources
respectively. These speed testing data are shown in graph 1. Preliminary
testing suggests that these indices of performance significantly
deteriorate during the night shift and at weekends. During rounding,
access times were further prolonged due to non-availability of work
stations due to numbers of staff using electronic resources.
Barriers to using the hospital electronic systems were identified as lack of
hardware; speed and access to software/institutional electronic resources;
reliability of hardware (printers, mobile computer batteries, Wifi reliability,
power socket availability); departmental use of paper-based ICU medical
notes; and reliability of software (permissions/IT activation/update/
corruption).
The inter-professional team used a mixture of ad-hoc (paper towels, scrap
paper) and semi-formalised (posters, laminates, pre-printed proformas)
paper resources in conjunction with personal hand-held devices to
circumvent institutional system barriers. The internet was accessed via
hand-held personal devices rather than trust systems in 88.2% of access
attempts by doctors.
Conclusions: Institutional electronic information resources performed
slowly and unreliably with multiple barriers leading to use of informal ad
hoc paper-based tools and personal hand-held devices. Taken together,
this work identifies significant issues that will need to be addressed prior
to implementation of a planned clinical information system for critical
care.
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Introduction: Under the leadership of the Faculty of Intensive Care
Medicine, junior trainees from varied medical backgrounds are
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increasingly undertaking placements in Intensive Care Units (ICU) [1].
Unlike their predecessors, current trainees may have little prior training in
advanced organ support (AOS), yet clinical responsibility may be high - a
potential patient safety issue. Traditional senior-doctor led departmental
induction may not rapidly adapt to the evolving requirements of current
trainees [2].
Objectives: To assess the background, prior experience & confidence at
managing AOS in a cohort of trainees at our institution. Satisfaction with
the standard departmental induction programme (IP1) was also assessed.
To design a new induction programme (IP2); novel in the sole use of
current unit trainees for its development & delivery, incorporating
feedback from the initial assessment & tailored to the needs trainees
from differing medical backgrounds.
To assess trainee confidence/satisfaction following IP2 & ensure project
continuity.
Methods: Three written assessments were completed by two cohorts of
trainees; Cohort 1 was assessed post IP1, Cohort 2 was assessed pre &
post IP2.
IP2 design was based on feedback from Cohort 1 & took a structured
approach to AOS, with five system-based presentations & a written
handbook. IP2 was delivered as a half-day of interactive lectures prior to
Cohort 2 commencing placements in ICU.
Electronic copies of IP2 content were handed over to Cohort 2 to
facilitate future delivery.
Results: Cohort 1 (n = 8) included: 2× Core Medical trainees (CMT), 2×
Emergency Medicine (EM) trainees & 3× foundation trainees (FT); with
prior ICM experience: 3× none, 5× < 6 months. Cohort 2 (n = 6))
included: 1× CMT, 3 × FT & 2× anaesthetic trainees (AT); with prior ICM
experience 3× none, 2× < 6 months & 1× < 12 months.
Assessment responses graded 0-5 (poor-excellent) were mean averaged.
Pre & post IP2: trainee confidence at routine AOS management improved
from 1.93 to 3.17; confidence at emergency AOS management improved
from 2.17 to 3.33; understanding of AOS principles improved from 2.17 to
3.5. Overall satisfaction with induction improved from 2.38 to 4.83. (See
Graph 1).
Conclusions: As ICM training expands in the UK, junior trainee
confidence & experience cannot be taken for granted. Induction
programmes tailored for trainees of differing medical backgrounds can
improve knowledge, confidence at managing AOS & improve trainee
satisfaction.
Such programmes need not be costly or consultant delivered. Our trainee
led & delivered programme resulted in improved levels of trainee
confidence, high levels of satisfaction & provided a legacy of teaching
opportunity for trainees within the unit.
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Introduction: European Intensive Care Medicine (ICM) trainees and
young specialists daily face the distinct local differences that exist in the
minimum knowledge, skills, duration of training and non-technical
behaviours which define a specialist. While ICM can be recognised as a
‘particular competence’ for those who have completed the appropriate
training in most European countries, consistent heterogeneity may affect
the potential to perform ICM research and to move across Europe.
Objectives: To characterise training patterns across Europe and the
perception of young intensivists on research, mentoring and mobility.
Methods: A web-based multi-question survey (SurveyMonkey®) was
prepared and delivered via e-mail to all ESICM members, so as to be
received by all related ICM trainees and young specialists (within five
years from graduation). Descriptive questions and 5-point Likert scale
ones were used. The survey was run for one year, thereafter the collected
data were anonymously analyzed (Microsoft Excel 2013). Data are
presented as percentage and mean ± SD.
Results: Among 392 respondents, 88% were interested in research, but
33% of them could not perform it, mostly because of lack of funding/
support or work overload. 55% were actually doing research, mainly
clinical but not linked to a specific university degree, with less than
5 dedicated hours per week and for less than 1 consecutive year. 93% of
researches did not get any additional funding. 207 persons had peerreview original publications, 50% ≤2, 75% ≤4. Among 308 respondents,
83% did not hold a university teaching position, 45% envisioned an
academic career and 35% believed that working abroad would be essential
for it. Formal mentoring may be lacking also in academic settings: 26% of
young intensivists motivated towards pursuing a research and/or academic
career found inadequate support in terms of training in methodology,
supervision or funding. 89% of young intensivists foresaw a period of
training abroad yet in only around two-thirds of areas were local training
programmes able to offer this opportunity. The main barriers were
recognized in burocracy, family commitments and finalcial support.
Conclusions: ICM trainees and young specialists are research, mentoring
and mobility demanding. Many regions operate an apprenticeship model,
yet formal mentoring relationships was identified in only than one third
of European trainees’ careers. Moving may be a necessary requirement in
order to develop skills otherwise not reachable at home institution.
International mutual recognition would facilitate intensivist mobility and
improve multidisciplinary ICM core curricula.
Grant Acknowledgment: This survey was endorsed by ESICM and did
not receive any grant or funding.
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Introduction: Physicians use the Internet to gather medical information.
However, little is known about the use and influence of Wikipedia,
Google and other non-scientific web resources in acute and critical care
medicine.
Objectives: Therefore, we conducted an online survey among
anaesthetists and critical care providers to address the use of nonscientific web resources and their influence on decisions made.
Methods: After approval by the research ethics boards of the
collaborating centres, 1,124 members of the ÖGARI (Austrian Society of
Anaesthesiology, Resuscitation and Intensive Care) and 953 members of
ANZCA (Australian and New Zealand College of Anaesthetists) were
invited to participate in this anonymous online survey.
Demographic data as well as previous use of web-based resources were
collected. The overall impact of online media on decisions made in an
acute and critical care setting were assessed using 5 point Likert-like
scales and multiple-choice questions, where applicable.
Results: In total, 372 participants completed the survey, of whom 62%
were consultants and 34% were in training. 54% were working in an
academic setting and 95% had Internet access at their workplace. In
order to get a fast overview about a medical problem, physicians would
prefer Google (32%) over Wikipedia (19%) UpToDate (18%), or PubMed
(17%). 39% would, at least sometimes, base their medical decisions on
non peer-reviewed resources. Wikipedia is used often or sometimes by
77% of the interns, 74% of residents, and 65% of consultants to get a fast
overview of a medical problem. Consulting Wikipedia or Google first in
order to get more information about the pathophysiology, drug dosage
or diagnostic options in a rare medical condition was the choice of 66%,
10% or 34%, respectively.
Conclusions: Certified specialists and physicians in training utilise non
peer-reviewed resources and those sites impact medical decision making
in acute and critical care in Austria and Australia.
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Appointment of an intensivist to the nursing staff for better patient
outcome with low level of nursing care has not been challenged before
in studies. An intensivist not only gives plan for the patient management
but also can educate the nursing staff for better patient outcome.
Objectives: The purpose of this study is to establish the effect of
appointing an intensivist to low nursing staff on ICU mortality.

Page 429 of 507

Methods: This retrospective observational study is conducted in intensive
care unit of combined military hospital Peshawar. Total of 2041 patients
are included in this study during a period from 2011 to 2014. Only those
patients were included in the study who were 12 years or older, those
who require organ support and had ICU stay for at least 24 hours .
Patients with advanced disease who require palliative care only, those
who require CABG were excluded from the study.
Data is collected from admission and discharge book maintained at ICU.
Patients are divided in two groups: group A includes patients who
received nursing care without an intensivist and group B includes
patients who received nursing care under supervision of an intensivist.
Results: Of total 2041 patients 54% were men.The mean age was 58
years. Each group has patients with medical and surgical ailments.
Outcome is measured interms of mortality. Mortality in group A is 23.01
to 33.02 % and in group B is 20.29 to 23.60 % that is statistically
significant and support our hypothesis that appointment of intensivist to
nursing staff is associated with low mortality and better patients
outcome,despite of low human resource.
Conclusions: In our retrospective cross sectional study addition of an
intensivist to the nursing staff has improved the mortality rate to about
20.29 to 23.60 % which is comparable to the international values 11 to
18%.
Grant Acknowledgment: Professor Nadir Ali.
Dr Lubna Noor.
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Introduction: Intensive care units in the UK are staffed by junior doctors
with a range of backgrounds (anaesthesia, emergency and general
medicine), often on rotations. Training is provided for practical
procedures with an assessment of performance prior to independent
practice.
There are national guidelines in place for the insertion and use of central
venous catheters (CVCs) [1,2] however complications persist. The national
rate for CVC infection rate is quoted at 1.81 CVC-BSI /1000 CVC-pt days
[3]. The rate of inadvertent arterial puncture is quoted at 1/1800 [4].
Use of video in medical education is increasingly common [5] and has
been shown to be superior to traditional four-step technique [6].
Objectives: In response to incidents at Central Manchester Foundation
Trust, we produced a series of educational videos to improve our CVC
complication rate. Whilst other videos are available, they are of varying
quality and we believed it beneficial to demonstrate locally accepted
technique, using locally available equipment.
Methods: Two videos were produced (with patient consent and as part
of standard clinical care).
1. Preparation for inserting CVCs.
2. Inserting internal jugular line with ultrasound.
In view of the rarity of complications and our wish to judge effectiveness
of the videos we surveyed doctors starting on intensive care on their
perceived improvement in all areas of CVC insertion.
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Results: 13 doctors were surveyed before and after watching the videos,
8 doctors were senior level (ST3+) and had inserted more than 50 CVCs,
none reported any perceived improvement. 5 doctor were junior level
(ST2 or below) and had limited experience inserting CVCs. 80% of junior
doctors (n = 4) reported improved perceived knowledge in inserting
CVCs, particularly in required monitoring and post-procedure care.
Conclusion: The use of medical education videos has been proven and
we believe we have made a high quality video which will improve
patient safety and the training of junior doctors. The video will be
available to view in the eposter.
Grant Acknowledgement: Funding for recording the videos was
received by TeleflexUK. No individual involved in producing the videos
received funding from CMFT.
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Introduction: In recent years, procalcitonin(PCT) ,as a new biological
marker of systemic bacterial infection, is closely related to the prognosis
of sepsis and its role in sepsis is becoming more and more attention.
Objectives: To investigate the procalcitonin in relations with APCHE II
score and prognosis in severe septic patients in SICU.
Methods: To Collect 64 cases with severe sepsis hospitalized in SICU of
the First Affiliated hospital of Sun Yat-sen University from December 2012
to December 2013, retrospectively. Monitored the dynamic changes of
serum PCT,C-reactive protein(CRP), vital signs, blood routine test on the
1st, 3rd and 7th day after admission to SICU, the Acute Physiology and
Chronic Health Evaluation II (APACHE II) scores were recorded. Compared
the serum PCT, APACHE II, white blood cell(WBC), CRP and other
inflammation markers between the two groups. The correlation of PCT and
APACHE II was evaluated by spearman correlation analysis. The prediction
of mortality of the PCT and APACHE II were evaluated by ROC curves.
Results: There were 33 patients dead and 31 patients survived. The
serum PCT level of the patients in the dead group were ((78.49 ± 193.77),
(61.55 ± 176.70), (61.68 ± 197.89) ng/ ml) were significantly higher than
that in the survived group ((10.70 ± 15.44),(10.60 ± 21.80), (5.67 ± 8.94)
ng/ ml) on the 1st, 3th and 7th day(P < 0. 05).The APACHE II score of dead
group (21.15 ± 6.93) on 1st day was higher than that of survived group
(18.06 ± 5.40) (p < 0.05). There is correlation between PCT and APACHEII .
The area under the curve (AUC) was 0.625 (95%CI 0.49-0.76) for PCT, and
0.623 (95%CI 0.49-0.78) for APACHE II.
Conclusions: Severe septic patient’s PCT on 1st day is valuable equal to
APACHE II score in prognosis assessment.
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BACTEREMIA AND CATHERER
RELATED INFECTIONS
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Mean platelet volume as a marker of sepsis in patients admitted to
intensive therapy
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Introduction: The majority of patients admitted to a intensive care unit
has signs of systemic inflammatory response (SIRS) with or without sepsis.
Since the dieference betwen morbility and mortality of these two
populations is very different is a priority to have markers in order to early
differentiate between SIRS with sepsis (S+) and SIRS without sepsis (S-).
Objectives: To investigate the usefulness of the Mean platelet volume
(MPV) for differentiating between S- and S+.
Methods: Admitted patients with SIRS signs admitted to two intensive
therapies from January 2012 to December 2014 were prospectively
evaluated and classifyied in S- and S + according to the results of blood
cultures, imaging studies, procalcitonin> 2 ng / mL and the opinion of
two certified intensivists outside the study.
Results: A total of 202 cases were included. Gender distribution with 51%
(103) females. With a mortality of 12.4% (n = 25). With 50% (n = 101) of
the population in the S- group and 50% (n = 101) in the S- group. The
only statistically significant differences between the two groups was the
SOFA score: S- 8 +/- 2; S + 11 +/- 3 (p < 0.05) and mortality, where all
the cases were reported in S +. ROC analysis of MVP was conducted with
a cutoff value of < 7.7 fl within day 0 AUC 0.974 (CI 0.955-0.994, p <
0.05), at day 1 AUC 0.970 (0961-0997, p < 0.05), at Day 2 AUC 0.987
(0.971-1.00, p < 0.05),and at Day 3 AUC 0.941 (0903-0978, p < 0.05).
Conclusions: MVP is a useful tool to differentiate between patients with
sepsis and those without sepsis. The best way to rule out sepsis is with
MVP < 7.7 fl at days 0 and 3.
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Evaluation of chronic statin treatment on sepsis outcome in I.C.U
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A872
Severe sepsis and septic shock are common and frequently fatal problem
in I.C.U. Recent therapeutic advances to routine clinical practice has
proven controversial, because of their pleiotropic effects related to many
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pathophysiological determinants of sepsis. Statin therapy could be the
next step in the search for adjuvant therapy. This study was done to
evaluate chronic statin therapy on outcome of patients with sepsis and
septic shock in I.C.U.
Methods: We compared patients with severe sepsis and septic shock. Two
groups were identified, group A, patients didn`t receive statin before or
during their I.C.U management. Group B, patients with ongoing statin
therapy before admission and continued during I.C.U therapy. The primary
end point was the number of organ failure free days, hemodynamic failure
free days and organ dysfunction free days up to day 14. Secondary
endpoints included hospital mortality and safety.
Results: Patients in whom chronic statin therapy had been continued in
the I.C.U (n = 45) had significantly more organ failure free days 12(5-15),
organ dysfunction free days 10(2-13), hemodynamic failure free days
13(9-14) as compared to others non statin group(n = 33) with organ
failure fee days 5(0-11), organ dysfunction free days 2(0-10), and
hemodynamic failure free days 9(6-12). The need for increased mortality
and hospital length of stay were comparable in the two groups.
Conclusions: Chronic statin therapy in I.C.U septic patients was associated
with reduction in the severity of organ failure and hemodynamic failure
with no improvement in hospital mortality and length of stay.
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Introduction: There is an emerging evidence that critical illnes induces an
alteration in the immune response of patients that makes them more
susceptible to the development of nosocomial infections and influences its
clinical response.
Objectives: The aim of this study is to characterize the immunocompetence
status of critically ill patients undergoing mechanical ventilation and to
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determine impaired immune patterns associated with an increased risk of
developing ventilator-associated pneumonia (VAP) and a poorer clinical
evolution.
Methods: All immunocompetent patients over 18 years old admitted to the
Intensive Care Unit of the Hospital Universitario and Politecnico la Fe
(Valencia, Spain), undergoing mechanical ventilation for more than 48 hours
were included. Patients with clinical suspicion of ventilator-associated
respiratory infection were considered as cases and compared with a
selection of controls matched by age, comorbidities, severity scales and days
of mechanical ventilation. At the moment of intubation and each 72 hours
until the moment of extubation, clinical surveillance was performed and
respiratory samples (mini-bronchoalveolar lavage, mini-BAL) were taken to
evaluate clinical and microbiological response. Samples of plasma and miniBAL were also taken for immunoglobulins IgG1 - IgG4, IgM, IgA and IgE
determination. Comparison of numerical and categorical variables was
performed with the Mann-Whitney U test. Results were expressed as
medians with interquartile (25% to 75%) ranges (IR) in brackets.
Results: 16 cases and 14 controls were considered for analysis. Response to
antibiotic treatment was evaluated in cases and patients were classified in
responders (7 cases) and non-responders (8 cases). Initial empirical antibiotic
treatment was more accurate in responders patients (85.7% vs. 50%; p 0.559). At
the moment of orotracheal intubation and beginning of mechanical ventilation,
VAP patients showed lower serum IgA levels (284 mg/dl [162 - 664] vs. 663 mg/
dl [475 - 1,259]; p 0.049) (figure A), lower serum IgG1 and IgM and lower
respiratory levels of IgG1, IgG2 and IgA, without statistical signification. At the
moment of VAP diagnosis, responders patients showed higher levels of IgG2
(123 mg/dl [64 - 235] vs. 41 mg/dl [32 - 60]; p 0.037) (figure B), lower serum IgG1
and IgM (without statistical signification) and higher levels of IgA (1,900 mg/dl
[536 - 1,900] vs. 22 ng/ml [3 - 589]; p 0.036) (figure C).
Conclusion: Our findings show the protective role of IgA and IgG2
against the inflammatory aggression of mechanical ventilation and in the
response against ventilator-associated pneumonia.
Grant Acknowledgment: This study was supported by the Spanish
Society of Pneumology and Thoracic Surgery (SEPAR 129/2011).
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Introduction: Cholesterol (total cholesterol, TC) as the part of the fat
plays an important role in maintaining the integrity of cell membrane
and generating certain of steroids as well as fat-soluble vitamins.
Therefore, low levels of cholesterol in patients with sepsis maybe have
adverse effects [1,2]. Some studies have showed that high-density
lipoprotein (HDL), apolipoprotein A-I (apoA-I) seem to be associated with
the risk of infection by neutralizing the lipopolysaccharide(LPS) which was
the most critical initiation factor in septic shock [3,4].
Objectives: To observe the relationship between the levels of total
cholesterol (TC), high-density lipoprotein (HDL), apolipoprotein A-I (apoA-I)
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and the severity of sepsis. To analysis these markers’ predictive value for
sepsis.
Methods: This is an retrospective observational study. A total of 37
patients hospitalized in the surgery intensive care unit of the Third
Affiliated Hospital of Sun Yat-Sen University from December 2013 to
December 2014 were enrolled in the study. All patients were divided into
two groups according to the status after 28 days. The correlations between
the lipoprotein and inflammatory cytokines, the independent predictive
factors for sepsis were analyzed. Receiver-operating-characteristic curve
(ROC) was used to evaluate the cut-off of TC, HDL, apoA-1 and APACH II as
well as their predictive value for 28days mortality.
Results: There was negative correlation between HDL, TC, apoA-1 and
tumor necrosis factor-a(TNF-a), interleukin (IL-6) separately. Whereas
these lipoprotein indexes didn’t have significant correlation with
neutrophil. The cut-off point of TC, HDL, apoA-I, APACHEII score were 1.46
mmol/l, 0.175 mmol/l, 0.525 g/l, 20.5 points. apoA-I has the highest
diagnostic and predictive value.
Conclusions: The levels of TC, HDL, apoA-I can reflect the degree of
inflammatory response to the sepsis and the severity of the disease. TC,
HDL, apoA-I, APACHEII within 24 hours of sepsis have predictive value.
But apoA-I was the highest diagnostic one.
Grant Acknowledgment: Thanks Mrs Tong to collect the data, recruit
the cases.
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Introduction: Invasive bacterial infections are known to involve the
retina, but the utility of ophthalmologic consultation in the critical care
setting as a diagnostic tool are not well understood.
Objectives: To understand better the frequency of retinal lesions, their
diagnostic significance, in patients with bacteremia, and the utility of
fundus examination in the critical care setting.
Methods: We performed funduscopic examinations on 73 patients with
clinical history suggestive of infection, on the day of admission to ICU, and
reviewed the literature on the association of retinal lesions with
disseminated bacterial infection and compared our results with previous
prospective reports in the literature.
Enrollment of patients was performed at the ICU of our center over one
month. Patients were excluded if they were found to have a non-infectious
disease. Patients were excluded if they refused entry or if a history of an eye
condition precluded ocular examination. For all patients, a detailed history
with emphasis on underlying systemic diseases was taken.
After enrollment, a detailed examination of the posterior pole was carried
out by means of indirect ophthalmoscopy by a retinal specialist, who was
blinded about the systemic diseases of the patient and the status of
bacteremia.
Results: We found that 25/73 (34%) of the ICU patients had retinal
lesions consistent with disseminated bacterial infection. Of these 25, 12
(48%) had clearly sepsis-related retinal lesions, while 13 had 1 or more
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Table 1(abstract A875)
Intra retinal hemorrhages

13

Venous congestion

5

Cotton wool spots

5

Roth spots

4

Choroiditis

2

Disc hemorrhages

1

Disc edema

1

Putchner’s retinopathy

1

[list of ophthalmoscopic findings observed]

systemic disease that could have explained their retinal findings (11
diabetic retinopathy; 18 hypertensive retinopathy; 1 Leukemia).
Among the 13 patients with retinal lesions and systemic diseases, 7 had
episodes of bacteremia. Nevertheless, it is also possible that at least some
of these lesions were due to an intercurrent episode of disseminated
bacterial infection.
However, only 14/25(56%) of the patients with retinal lesions had a
temporally related episode of bacteremia. Bacteremia was also noted in
22 patients with normal fundoscopic appearance.
Only 14 patients out of 36 (38%) with bacteremia had positive retinal
findings consistent with disseminated bacterial infection. Whereas, similar
retinal lesions were observed in 11 out of 37 patients (29%) who were
septic but non-bacteremic.
Conclusion: We conclude, retinal lesions are quite common in the
critically ill patient. While lesions such as cotton wool spots, hemorrhages,
and Roth spots may represent infection, the data suggest that these
lesions are more often related to an underlying systemic illness. Taken
together, these data suggest that ophthalmologic consultation in the ICU
setting has little value for the diagnosis of occult sepsis.
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Introduction: It is well known that obesity is associate with improved
mortality in severe sepsis in western countries. However, the prognosis of
the patients with sepsis in Asian countries might be different from that of
western countries.
Objectives: This study was performed to investigate the association of
the body mass index (BMI) with the mortality in patients with severe
sepsis and septic shock in an Asian country.
Methods: A retrospective analysis of prospectively collected database of
patients with severe sepsis and septic shock was performed. We classified
the patients into four groups according to the basic criteria of the World
Health Organization (WHO) guidelines as follows, underweight, < 18.5;
normal, 18.5-24.99; overweight, 25-29.99; obesity, ≥ 30 kg/m2, respectively.
The multivariate logistic regression was performed to investigate the
association of BMI with 28-day mortality adjusting for the demographic
data, comorbidities, laboratory results and Acute Physiologic and Chronic
Health Evaluation II score.
Results: A total of 1022 patients were included and the overall mortality
was 20.6%. The mortality was 30.6% in underweight, 18.5% in normal,
17.1% in overweight, and 14.3% in obesity, respectively (p < 0.05). In the
multivariate analysis, underweight is independently associated with
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mortality compared with normal BMI (odds ratio (OR), 1.63; 95% CI, 1.122.37). However, overweight and obesity are not associate with mortality
(OR, 0.913; 95% CI 0.63-1.51 and OR, 0.59; 95% CI, 0.24-2.25, respectively).
Conclusions: Underweight is associated with 28-day mortality and
obesity is not associated with the prognosis in patients with severe sepsis
and septic shock in an Asian country.
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Introduction: Septic shock is associated with high mortality. Elderly and
multimorbid patients are not always eligible for intensive care unit (ICU)
admission. Intravenous (IV) infusion of norepinephrine (NE) is an accepted
treatment for hypotension in septic shock. Use of a vasopressor outside
the ICU is poorly evaluated.
Objectives: To describe the severity of disease using Acute Physiology
and Chronic Health Evaluation (APACHE-II) scoring, mortality and adverse
events (AE); in patients with septic shock receiving IV fluid and NE in a
high dependency unit (HDU) at the Dept of Medicine.
Methods: A retrospective review of 91 patients with sepsis treated with
antibiotics, IV fluids and NE for hypotension. Data on HDU- and 30-day
mortality, standardized mortality ratio (SMR) as well as adverse events
(necrosis and arrhythmia) were collected. The route of administration of
fluids and NE, via peripheral venous catheter (PVC) or central venous
catheter (CVC), was registered. All patients were monitored with pulse
oximetry, a 3-point ECG and had blood pressure measured non-invasively.
Nurse:patient ratio was ≥ 1:3 in the HDU.
Results: Median age (min-max) was 81 (43-96) years and median
APACHE-II was 26 (12-42) points. Patients not reaching a mean arterial
pressure (MAP) >65 mm Hg within 12 hours had poor outcome, see
Figure 1. HDU-mortality was 27 % (n = 25), with SMR as 0.443 (95 % CI:
0.287-0.654); and 30-day mortality was 47 % (n = 43). NE (maximum 0.2
microgram/kg/min) was administered via PVC in 87 % (n = 79) and via
CVC in 13 % (n = 12) of patients, duration up to 72 hours. No skin
necrosis was noted; one patient developed sinus tachycardia and died
shortly after having the NE-infusion stopped.
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Conclusions: Patients treated with NE for hypotension in septic shock
had a better HDU survival than expected. This study does not indicate
frequent AEs when administering NE via a PVC.
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Introduction: Ulinastatin, an urinary protease inhibitor, might reduce
mortality of patients with systemic inflammatory response syndrome such
as ARDS [1] and sepsis [2].
Objectives: Our aim was to evaluate the effectiveness of ulinastatin on
28-day mortality among patients with multiple organ failure.
Methods: We conducted a retrospective observational study of patients
who were diagnosed multiple organ failure within 24 hours from
admission in a general ICU of a tertiary care hospital in Japan. The study
duration was from January 2009 to December 2012. The primary
outcome was 28-day all cause mortality. The intervention was received
ulinastatin for three days and more. Patients were also stratified by
category of diseases as subgroup analysis.
Results: A total of 212 patients with multiple organ failure met inclusion
criteria during this study period. At baseline, mean age was 66.2 ± 14.7
years old, male was 146/212 (69%), mean APACHE II score was 24.7 ± 7.9,
206/212 (97 %) patients received mechanical ventilation, and 205/212 (96
%) patients were on vasopressor. Overall, 79/212 (37%) patients received
ulinastatin. 28-day all cause mortality was 43/212 (20%). There were no
significant differences between ulinasatin group and control group in
age, gender, APACHE II score. Ulinastatin group had higher prevalence of
sepsis (35/79 (44.3%) vs. 29/133 (21.8%), P = 0.001). They were more
likely to receive corticosteroid, vasopressor, renal replacement therapy,
and veno-arterial extra-corporeal membranous oxygenation (VA-ECMO).
The mortality was not significantly different between the ulinastatin
group and control group (20/79 (25.3%) vs. 23/133 (17.3%), P = 0.163). In
logistic regression after adjusting for APACHE II score, there was not
significant difference in the mortality (OR = 1.59; 95% CI, 0.79 - 3.21). The
result was similar after adjusting for APACHE II score, sepsis, respiratory
disorder, therapeutic interventions including corticosteroid, vasopressor,
renal replacement therapy, and VA-ECMO. (OR = 1.29; 95% CI, 0.56 - 2.99).
In sepsis patients, ulinastatin did not reduce the mortality, either. (OR =
1.92; 95% CI, 0.52 - 7.13).
Conclusions: Ulinastatin was not associated with survival in patients with
multiple organ failure.
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Figure 1(abstract A877) Patient survival (%)

Introduction: Long-term outcomes of septic patients are poorly studied.
Objectives: Our goal is to determine the rate of mortality and quality of
life (QOL) after 2 years of patients with severe sepsis and compare to
non-septic patients.
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Methods: Prospective cohort of 1219 patients of 2 mixed ICU. Patients
were followed for 24 months after ICU discharge. We evaluated mortality
and quality of life by Karnofsky scale and ADL (Activities Daily Living).
Results: Septic patients (n = 442) had higher mortality rate than nonseptic (n = 777) in the ICU (41.6 vs. 13.6%, p < 0.0001), and after two
years (74.8 vs. 42.3%, p < 0.0001) - Figure. The QOL of septic patients was
lower than the non-septic at ICU admission and after two years. (1)
Karnofsky pre-ICU 84 ± 11 vs. 88 ± 16 (p = 0.02), after 2 years: 76 ± 19
vs. 82 ± 17 (p = 0,007); ADL pré-ICU 26 ± 10 vs. 28 ± 7 (p = 0.014), after
2 years 22 ± 11 vs. 25 ± 10 (p = 0.011).
Conclusions: Patients suffering an episode of severe sepsis have
increased mortality as compared with non-septic.
Reference
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Introduction: Pharmacokinetic (PK) of drugs in critically ill patients could
vary from the general population. The pharmacokinetics of linezolid
presents a high variability. Patients undergoing renal replacement therapy
(RRT) could present lower linezolid concentration than expected. The
pharmacokinetic/pharmacodynamic analysis (PK/ PD) is a useful tool to
optimize dosing regimens of antibiotic therapy.
Objectives: To analyse the PK/PD profile of linezolid (LZ) in patients with
severe sepsis (SS) and RRT and to evaluate the efficacy of linezolid for the
treatment of infections caused by gram-positive organisms.
Methods: Study developed in three tertiary hospitals in patients with SS,
RRT and treatment with LZ (600 mg q12 h). 8 each patient blood
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(prefilter and postfilter) and ultrafiltrate samples were taken at the
following times: predose, 0,5, 1, 2, 3, 6, 8-10 and 12 h. Concentrations of
LZ were determined by HPLC-UV. Demographic and laboratory data were
collected, considering impaired liver function (ILF) as the elevation >2
times transaminase and/or elevated bilirubin and severe renal dysfunction
(SRD) as the presence of CrCl < 15 ml/min. The PK study was performed
using WinNonlin program. Calculation of the probability of successful
treatment (PST) for minimum inhibitory concentrations (MIC) of 2, defined
as the probability that the ratio area under the curve (AUC)/MIC is> 100
was performed. Quantitative variables were expressed as mean and
standard deviation (SD), qualitative as percentages and were compared
using the Student t test and Chi square test respectively. a significance
level of 0,05.
Results: 26 patients (73 % male) were included. The mean age was 63
years (SD 15), with an average weight of 78 kg (SD 13). The mean dose
of hemodiafiltration was 2,7 L/h (SD 0,7). The PK parameters were: mean
plasma clearance (CL) of 8,9 L/h (SD 5,1), volume of distribution of 38,5 L
(SD 10,1), elimination half-life of 3,8 h (SD 1,7) and AUC0-24 h of 176,2 mg
* h/L (SD 84,4). Patient with SRD and ILF had higher AUC (246 vs 139),
higher C min (4,6 vs 1,9) and less CL (5,4 vs 10,7), p < 0,02. The
contribution of extracorporeal CL to the total CL was relevant in the
presence of SRD (44% vs 20%, p < 0.01). The PK/PD target was only
achieved in 38.4% of patients, 80% with SRD and ILF. The following
factors were identified as predictors of treatment success: the presence of
SRD [RR 4,8 (1,7-13,9)], SRD and ILF [RR 12,8 (1,9-87,6)], Cmin >2 mg/L [RR
2,3 (1,3-4)], and the presence of a significant extracorporeal clearance
(> 25%) [RR 5,3 (1,9-14,8)], p < 0,01.
Conclusions: In our series, the current dose of linezolid allows achieving
the PK/PD target in patients with SRD and ILF. In the absence of both
dysfunctions, this aspect cannot be guaranteed. Although extracorporeal
CL is significant in the presence of SRD, this impresses not be a limiting
factor in achieving the PK/PD target.
Grant Acknowledgment: Pfizer sponsored this study.
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Introduction: A range of cytokines are altered during sepsis. Multiplex
analysis of inflammatory mediators makes it easier to study a larger range
of mediators, and combined with newer bioinformatical tools
(unsupervised hierarchical clustering), this has the potential to bring new
knowledge of the inflammatory process during sepsis.
Objectives: To investigate if there are differences in expression of
multiple inflammatory mediators between septic patients with and
without bacteraemia during the initial phase of hospitalization, in order
to identify bacteraemic patients.
Methods: All together 80 adult, immunocompetent patients with sepsis
and confirmed bacterial infection were included prospectively at
Haukeland University Hospital during the first 24 hours of hospitalization
at the HDU, ICU or medical department. Luminex analysis of plasma was
used to analyse 35 mediators; 16 cytokines, 6 growth factors, 4 adhesion
molecules and 9 matrix metalloproteinases/ tissue inhibitors of
metalloproteinases. Mann-Whitney U-test were used analysing differences
between the two groups were we examined both p-values with (<
0.0014) and without (p < 0.05) Bonferronis correction. We performed
unsupervised hierarchical clustering of the five statistically most
significant mediators using J-express software.
Results: In 41 patients (51%) a positive blood culture was found, while
the remaining 39 (49%) had proven bacterial cause by confirmed by
other tests. Among these, 37 were gramnegative, 39 were grampositive,
while 4 patients had mixed infections.
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We found that 16 of 35 mediators showed statistical differences between
bacteraemic and non-bacteraemic patients; IL1ra (p = 0.0015), IL-10 (p =
0.0009), CCL2 (p = 0.0376), CCL4 (p < 0.0001), CCL5 (p = 0.0376), CXCL8
(p = 0.0026), CXCL11 (p = 0.0468), TNFa (p < 0.0001), HGF (p = 0.0018),
E-selectin (p = 0.0004), ICAM-1 (p = 0.0009), VCAM-1 (p < 0.0001), MMP-8
(p = 0.0311), TIMP-1 (p < 0.0001), TIMP-2 (p = 0.0054) and TIMP-4 (p =
0.0036).
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Using unsupervised hierarchical clustering (se figure), we found that the
five mediators TNFa, CCL4, E-selectin, VCAM-1 and TIMP-1 gave a
reasonable good discrimination of bacteraemia patients; the patients with
bacteraemia were mostly clustered in two separate groups (upper and
lower cluster, 36/41 patients, 88%) showing higher levels of the
mediators. Only 5 (12%) of the bacteraemic patients were clustered in the
middle cluster, while most of the non-bacteraemia patients (28/39, 72%)
were clustered in this group (Chi-square p < 0.0001).
Conclusions: We find higher levels of inflammatory markers in sepsis
patients with bacteraemia, and hierarchical clustering may aid early
identification of patients with bacteraemia.
Upper and lower cluster contains most bacteraemia patients (red) showing
higher levels of inflammatory mediators (green). Middle cluster with lower
levels of mediators (blue) contains most patients without bacteraemia.
Mediators are clustered horizontally and patients vertically.
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Introduction: Actual guidelines for the management of severe sepsis and
septic shock recommend to draw blood cultures before anti-infective
therapy. The grade of recommendation for this approach is high, the
evidence, however, is low (1C) [1]. Thus, data on the influence of antiinfective therapy on microbiology results in seriously ill patients are
urgently warranted.
Objectives: The objective of the present study was to describe the
impact of a preexisting anti-infective therapy on the incidence of
pathogen detection from blood cultures in patients with severe sepsis or
septic shock.
Methods: Therefore, we retrospectively analyzed the results of 4498
blood cultures (2 bottles, each with 8-10 ml, BD BACTEC TM aerobic/
anaerobic medium bottles per drawn) from 592 intensive care unit
(medical and surgical) patients with severe sepsis or septic shock from
2010 to 2014 at the University Hospital of Greifswald, Germany. The
results were rated in consideration of anti-infective therapy, time of origin
of severe sepsis and septic shock and time of blood culture drawing.
Values were calculated as percentage and 95%-confidence-intervals by
Clopper-Pearson method.
Results: 4210 blood cultures of 580 patients with severe sepsis or septic
shock were included. 288 blood cultures of 12 patients were excluded
because of incomplete data. The patients were surgical and also medical
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with mostly abdominal (47.6%) and pulmonary (26.4%) focus. A median
of 5 (interquartile range 3-10) blood cultures per patient were drawn.
Overall 20.2% (95%CI 19.0-21.5) blood cultures were positive for
pathogens. 18.4% (774/4210) of blood cultures were drawn without and
81.6% (3436/4210) during anti-infective therapy. The positivity rate for all
blood cultures without anti-infective therapy was 29.7% (95%CI 26.5-33.1)
and 18.1% (95%CI 16.8-19.4) during anti-infective therapy (p < 0.001). Only
32.3% (1360/4210) were drawn within day 0 of origin of severe sepsis or
septic shock and day 1. In this period the positivity without anti-infective
therapy was 33.8% (95%CI 27.6-40.4) and 19.2% (95%CI 17.0-21.7) during
anti-infective therapy (p < 0.001). Figure 1 shows the differences in
positivity rate at day 0 and 1 of severe sepsis or septic shock.
Conclusions: The present results support the current recommendation to
draw blood cultures before anti-infective therapy. The highest probability
of positive pathogen detection is at origin of severe sepsis or septic
shock. During anti-infective the detection of pathogens is significantly
decreased.
Reference
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Introduction: The BSC infections increase mortality, complications, hospital
stay and the costs. In our setting, BSC is one of the device-associated
infections more common. The Alliance for Patient Safety, WHO, launched in
2004, the campaign for the prevention of infection associated to medical
care though hand hygiene. The Working Group on Infectious Diseases of the
Spanish Society of Intensive Care Medicine and Coronary Units (GTEISEMICYUC), developed the National Survey of Nosocomial Infection
Surveillance (ENVIN) as a computerized record of the incidence of
nosocomial infection for services or intensive care units (ICU). Were selected
for monitoring those most serious and frequent nosocomial infections
related to instrumentation, including ventilator-associated pneumonia ,
urinary tract infection associated with urethral catheterization and BSC.
Objectives: We want to show the evolution of BSC: central venous
catheter (CVC) and arterial (CA) in our 18-bed unit, after the
implementation of BZ program and compare it with spanish data.
Methods: - Data from ENVIN 01.04.11 / 01.04.2015. 18 ICU beds.
Rates: BSC/100 admitted, BSC/CVC-CA. Incidence density (ID): BSC/1000ds,.
BSC/1000 days CVC-CA.
N 4198 (patients admitted to ICU), 1659 patients with CVC-CA, 17575 days
of stay.
(ds),11024 days of CVC, CA.
- Training and educational campaign were imparted to professionals of
our unit and.
Anesthesiology service (235 people). Some classes were presencial and
another were by means of internet. Implementation of protocol for hand
washing, technical skills about the insertion of CVC, cleaning and
maintenance of catheters.
-The main objective of BZ project was to reduce BRC DI < 4 episodes per
1000 CVC.
days.
Results: 01.04.11-01.04.12: 3 BSC 0.29/100 admitted, 0.80/CVC-CA, 0.62/
1000ds, 0.96/1000.
days CVC-CA. Germ A. Baumanii 33.33%, P.mirabilis 33.33%, S.
Epidermidis.
33.33%. Sepsis 66.67%.
01.04.12-01.04.13: 7 BSC. 0.65/100 admitted, 1.61/CVC-CA, 1.42/1000ds,
2.1/1000.
days CVC-CA. Germ S. Coagulasa negativo (SCN). Severe sepsis 28.57%.
01.04.13-01.04.14: 5 BSC 0.44/100 admitted, 1.08/CVC-CA, 1.02/1000ds,
1.63/1000.
days CVC-CA. Germ S. Epidermidis. Sepsis 60%.
01.04.14-01.04.15: 3 BSC 0.31/100 admitted, 0.78/100 CVC-CA, 0.71/1000 ds,.
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1.07/1000 days CVC-CA. Germ: S. epidermidis. Sepsis 100%.
Spain, last year: N = 20799, 1.59/100 admitted, 2.51/100 pat CVC-CA, 2.10/
1000 ds,.
1.69/ 1000 days CVC-CA. Germ S. Epidermidis. Sepsis 64.85%.
Conclusions: We are below the level of BSC set by the SEMICYUC with
fewest BSC than the rest of the country through the implementation of
the program BZ. In the last year, we have improved our numbers
because the realization of program recommendations has been
monitored more intensively since in the previous two years had been a
relaxation and thereby increased the numbers of BSC.
Grant Acknowledgment: UCI San Cecilio.
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Introduction: Infectious complications and sepsis are major causes of
mortality and morbidity after cardiac surgery. Early detection of the
causing microorganisms and prompt initiation of adequate antimicrobial
therapy are crucial for patient survival. However, blood culture (BC) as the
current diagnostic gold standard suffers from low sensitivity, as well as a
reporting delay of approximately 48-72 h. LightCycler SeptiFast (SF) is a
real-time multiplex polymerase chain reaction test able to detect 25
common pathogens responsible for bloodstream infections within hours.
Objectives: This single-center retrospective study aimed to compare the
performance of SF matched with conventional BC samples and identify
predictors for positivity of SF in patients after cardiothoracic surgery.
Methods: Overall, 279 blood samples from 168 individuals with
suspected bloodstream infection were analyzed by both, SF and BC.
Receiver operating characteristic (ROC) curves were generated to
determine the accuracy of clinical and laboratory information for the
prediction of positive SF results.
Results: Excluding results attributable to contaminants, 14.7% (n = 41) of
the blood samples were positive using SF and 17.2% (n = 48) using
conventional BC (p = n.s.). In six samples, multiplex-PCR detected more
than one pathogen. Among the 47 microorganisms identified by SF, only
11 (23.4%) could be confirmed by BC. SF identified a significantly higher
number of gram-negative bacteria than BC (28 vs. 11, c2=7.97, p = 0.005).
The combination of BC and SF significantly increased the number of
detected microorganism compared to BC alone (48 (%) vs. 85 (%),
c2=13.51, p < 0.001). C-reactive protein (21.7 ± 11.41 vs. 16.0 ± 16.9 mg/
dL, p = 0.009), procalcitonine (28.7 ± 70.9 vs. 11.5 ± 30.4 ng/dL, p =
0.015) as well as IL-6 (932.3 ± 1306.7 vs. 313.3 ± 686.6 pg/mL, p = 0.010)
were significantly higher in patients with positive SF result. In addition,
incidence of acute kidney injury requiring renal replacement therapy (31
(76%) vs. 125 (53%), p = 0.01) was higher in SF positive patients. Using
ROC analysis, IL-6 (AUC 0.836, sensitivity 78.6%, specificity 75.9% for cut
off 184 pg/mL) as well as C-reactive protein (AUC 0.804, sensitivity 71.4%,
specificity 75.9% for cut-off 15.25 mg/dL) showed the best predictive
values for positive SF results.
Conclusions: The PCR-based SeptiFast test is a valuable addition to the
traditional blood culture method to rapidly diagnose the etiology of
bloodstream infections in patients after cardiothoracic surgery. This
applies in particular for individuals with gram-negative bacteremia, organ
failure and/or elevated CRP and IL-6-levels.

A885
Primary and secondary bacteremia caused by mdr bacteria in ICU
patients
E Pappa*, G Sarris, H Pavlou, M Eforakopoulou
KAT General Hospital, ICU, Athens, Greece
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A885
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Introduction: Bacteremia caused by multidrug-resistant bacteria brings
about a very serious problem and increases the patients’ mortality in ICU.
Objectives: The aim of this study is to look into the incidence and
clinical characteristics of the primary and secondary bacteremia due to
multidrug-resistant bacteria in ICU patients.
Methods: For a 3 months period we have studied all cases of primary
and secondary bacteremia occurred in patients hospitalized in ICU of KAT
Hospital in Athens. The patients’ demographic data, the reason of
admission, the day when bacteremia occurred, the cultured microbe and
its resistance to antibiotics as well as the duration of patients’
hospitalization in ICU have been recorded. The statistical significance was
resulted from the t-student and chi-square tests.
Results: 58 cases of bacteremia were recorded in 27 ICU patients. 46 of
them (79%) were primary and 12 (21%) were secondary bacteremia.
Multidrug-resistant strains have been developed in 26 % of the primary
and in 58% of the secondary bacteremia (p < 0.05). Klebsiella has been
the most frequent germ in secondary bacteremia (p < 0.0001) and is
associated with the long term hospitalization in ICU (p < 0.05).
Bacteremia caused by multidrug-resistant strains had no correlation with
the age and the reason of admission but it was significantly associated
with the duration of hospitalization in ICU (p < 0.01).
Conclusions: Multidrug-resistant bacteria are more often in secondary
bacteremia. The length of ICU stay is important risk factor for bacteremia
caused by multiresistant strains.
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Introduction: Central venous catheter (CVC) infections are a major cause
of nosocomial infections and patient mortality. Although much has been
done in recent years in order to lower the incidence of CVC infections,
not all the means are available in poor countries. This research shows
that it is possible to get closer to achiving this goal by applying
recommendations which do not require significant financial expenditures.
Objectives: The purpose of this retrospective cohort study was to
establish whether it is possible to lower the incidence of CVC infections
by using recommendations of the Infectious Diseases Society of America
(IDSA) and World Health Organisation Prevention of Hospital Infections by
Intervention and Training (PROHIBIT) programme which do not require
significant financial means. These included education and training of the
anesthesiologists and nurses in how to mantain aseptic conditions for
insertion and usage of CVC.
Methods: We concentrated on applying recommendations and changing
common errors in daily routine of preparation for insertion, insertion,
usage and removal of CVCs. We did not use new catheters with an antiinfective surface, chlorhexidine antiseptic solutions, topical anti-infective
creams or transparent adhesive dressings which are either still not
available in our country or are more expensive than previously used
measures.Educational and training programmes were started from the
beginning of 2013. The study included 164 patients who had a standard
triple-lumen polyurethane catheters inserted into the internal jugular vein
at the National Cancer Research Center of Serbia from January 2010December 2012 and January 2013-February 2015. The data were analysed
using a X² statistical test.
Results: Catheters were removed after an average of 14 days (3-28). The
primary outcome measurement for this study was the culture of the
catheter tip determined by the semiquantitive method after the removal
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of catheter. The incidence of positive catheter-tip cultures placed from
2010-2012 was 52% while for the period 2013-2015 it was 35%. There
was a statistically significant reduction of positive cultures in catheters
placed after 2013. when we started applying these measures. (X2 = 4.58,
DF = 1, p = 0.032).
Conclusions: Study results show that it is possible to lower the incidence
of CVC infections by education and training of anesthesiologists and
nurses who take part in insertion, maintenance and usage of CVCs.
Reference
1. Hansen S, et al: Implementation of national guidelines for the prevention
of healthcare associated infections: Results of the pan-European
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Introduction: Central venous catheterization is commonly used in
critically ill patients and may cause different complications, including
infection. This type of infection contributes to morbidity, mortality and, as
a consequence, to the increase in health care costs.
Objectives: Evaluation of the incidence and adherence of the ICU team
to an implemented protocol for prevention of central venous catheterrelated bloodstream infection (CVCRBI).
Methods: Exploratory-descriptive research based in auditing an
implemented protocol through the use of checklists. After CVC- related
bloodstream infection prevention protocol implementation, auditing was
made during the period of 26 of November of 2014 to 3 of March of 2015.
Population study: 17 doctors and 36 nurses were under observation.
Auditing was made in random labor time of the investigators. Auditing
checklists:
1- evaluation during insertion of CVC;
2- evaluation during maintenance and removing of CVC.
Results: From all the 185 in-patients in the ICU, 141 had CVC. Mean age
was 61 years old, 54% were males, mean length of ICU stay was 7 days.
Type of admission: 49% medical; 18% elective surgery; 23% urgent
surgery; 7% trauma; 3% potential organ donors. Mean SAPS II was 48;
mean SOFA was 7. Overall catheter day’s was 1196 that corresponds to
1,7% of CVCRBI. A total of 119 auditings were made (23 during insertion;
89 during maintenance and 3 during removal).
Audit results: compliance with protocol during insertion of CVC - 87%;
compliance with protocol during maintenance was 83%.
Conclusions: During the audit period we had a low incidence of CVCRBI.
Compliance with implemented protocol was very high. During the same
period the ICU mortality rate decreased. Although direct correlation can’t
be made, we might speculate, that the incidence of CVCRBI’s could aid, in
same way, to this decrease in mortality.

A888
Risk factors for mortality and multiresistant bacteria in bloodstream
infections acquired in a private hospital intensive care unit
JM Bonell Goytisolo1*, I Jara Zozaya1, R Vento Rehues1, MT Millán Guilarte1,
P Mas Morey2, FJ Montero Clavero1
1
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Introduction: Nosocomial infections are a huge health problem
worldwide, among them bacteremia are one of the most relevant in terms
of morbidity and costs.
Objective: To study whether multiresistant bacterial (MRB) etiology and
mortality of ICU-acquired bacteremia are associated with epidemiological
and clinical factors of the episode and patient.
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Methods: Retrospective, and cohort in the last 12 months, study of 70
consecutive episodes of bacteremia between 2011 and 2014 in a
polyvalent 15 bed unit. Several items related to patient and episode are
analyzed.
Results: Sixty-six different patients, median age 69 years (25-87). Most
common origins were central catheter in 22 (31%), lung in 15 (21%) and
abdomen in 10 (14%). Gram-negative bacteria alone caused 32 cases
(46%, Pseudomonas and Enterobacter were predominant, with 15 cases
of MRB), Gram-positive 29 (41%, coagulase-negative staphylococci was
the most common), fungi in 9% and mixed origin in 4%. 36 patients
(55%) had been previously treated with broad spectrum antibiotics;
40 patients (61%) were under mechanical ventilation, 52% were surgical,
23% with parenteral nutrition and 12% under renal replacement therapy.
36% of patients suffered from shock in the first 48 h of admission in ICU
and 30% had neoplasm or other inmunosupresive situation at the
admission. 14% of episodes had another previous infection caused by the
same bacteria. In 26% of cases clinical manifestation of bacteremia was
septic shock.
The presence of MRB had significant association with pulmonary origin
(OR 4.8; CI 95% 1.3 - 17; p = 0.02), mechanical ventilation (OR 4.7; CI 95%
1.2 - 18.5; p = 0.03) and a previous infection by the same germ (OR 11.7;
CI 95% 2.6 - 53; p < 0.01). Previous broad spectrum antibiotic therapy
was related but was not significant.
Hospital mortality was 27%, we found association with previous treatment
with piperacilin-tazobactam (OR 3.7; CI 95% 1.1 - 12.9; p = 0.04); other
factors such as parenteral nutrition and septic shock complicated
bacteremia did not reach statistical signification.
Conclusions: Acquired bacteremia in our unit is an heterogeneous
complication attending to their origin and etiology. Risk factors for MRB
were pulmonary source, mechanical ventilation and previous infection by
the same bacteria. Mortality in our study was related to previous
exposure to piperacilin-tazobactam, however we think that more cohort
studies with large number of patients are required.
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Introduction: Primary bacteriemia (PB) and catheter related bloodstream
infections(CRBI) have been associated with higher mortality in critically ill
patients.
Objectives: To study the risk factors associated with mortality in patients
admitted to ICU with PB-CRBI.
Methods: Prospective, observational, multicenter and voluntary
enrollment study (Spanish registry ENVIN-HELICS) [1]. All patients admitted
to ICU for > 24 hours between 1st April and 30th June along the period
from 2006 to 2013 were included. All episodes of PB-CRBI were recorded
during the follow-up. BP-CRBI was defined according HELICS-IPSE
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Table 1(abstract A889)
Variable

Odds ratio

IC 95%

p

Age

1,01

[1,01-1,02]

< 0.05

Sex

1,06

[0,86-1,31]

NS

APACHE II

1,06

[1,05-1,08]

< 0.05

Elective surgery

0,67

[0,45-1,00]

NS

Emergency surgery

0,82

[0,60-1,11]

NS

Trauma

0,46

[0,27-0,77]

< 0.05

Continuous renal replacement

2,36

[1,87-2,98]

< 0.05

Non healthcare related infection

1,40

[1,14-1,71]

< 0.05

definitions [2]. Demographic data, risk factors, ICU mortality and the
presence of any non healthcare related infection were recorded. Univariate
analysis was 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 129,037 patients admitted to ICU, 58,706 infections were
recorded, of whom 4,479 (7.6%) were PB-CRBI. Table 1 shows risk factors
found to be associated with mortality in patients with PB-CRBI in the
multivariate analysis.
Conclusions: The severity of illness on admission, the use of continuous
renal replacement systems, as well as the presence of non healthcare
related infections, are risk factors independently associated with mortality
in patients with PB-CRBI admitted to ICU.
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Introduction: Although CLABSIs within Intensive Care Units (ICUs) can be
prevented through the implementation of evidence-based measures,
overall compliance is consistently suboptimal amongst health care
workers (HCWs). Furthermore, little is known about factors that motivate
critical care physicians and nurses to apply evidence-based measures
towards CLABSIs prevention.
Objectives: The study aimed to examine the relationship between
attitudes, social norms, self-efficacy and underlying beliefs and critical
care physicians’ and nurses’ intention to implement evidence-based
practice towards CLABSIs prevention.
Methods: A questionnaire based on attitude-social norms-self efficacy
model was administered to a convenience sample of critical care HCWs
(n = 77 physicians, n = 100 nurses; response rate 81%). Eighty-eight
nurses and fifty-six physicians completed a 51-item and 56-item
questionnaire respectively, working in four ICUs located in two
universities and one urban hospital in Greece. Data were collected on
physicians and nurses self-reported compliance, attitude, social norms
and self-efficacy.
Results: HCWs reported high compliance while nurses reported higher
compliance than physicians (p = 0.027).Physicians and nurses reported
moderate confidence in their ability (self-efficacy) to implement the
preventive measures towards CLABSIs. Lack of supplies was reported as a
barrier by both groups while low standards of care and lack of sufficient
time were reported as barriers only by nurses. Ineffective dissemination
of infection control policies and inadequate in-service education were
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reported as barriers by physicians. HCWs reported a positive attitude
towards implementation of CLABSIs preventive measures. A higher
perceived pressure from colleagues to perform the above behavior was
reported by physicians, in comparison to nurses (p< 0.001). Moreover,
medical/nurse directors appeared not to be perceived as role models in
regards to CLABSIs prevention. Bivariate analysis of the relationship
between self-reported compliance and model’s variables revealed that
there was a moderate relationship between the general attitude towards
the behavior and self-reported compliance (r = 0.34, p = 0.01, r = 0.33,
p < 0.001, respectively). Linear regression analysis revealed that a positive
attitude towards CLABSIs prevention was independently associated with
intention to implement the desired behavior for HCWs (b=.185; p = 0.011
for physicians, b=.246; p = 0.005 for nurses).
Conclusions: Findings suggest that interventions to increase compliance
with CLABSIs preventative measures in critical care settings need to target
antecedent attitudes and beliefs that are related to behavioral compliance.
Further research should explore the influence of organizational factors
such as leadership on intention to apply these.
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Objectives: Analyze the number and indication for insertion of central
venous catheters (CVCs), the incidence of catheter-related bloodstream
infection (CRBSI) and the mortality in the intensive care unit (ICU), and
after discharge to ward, in patients requiring CVCs in the ICU.
Methods: Retrospective, descriptive analysis, from October 2013 to
December 2014, of all patients admitted to the ICU. We considered: age,
gender, Apache II, indication for canalization of CVC, number of CVCs,
days in ICU with CVC, CRBSI and mortality in ICU and after discharge to
ward, if at the time of discharge patients were carrying CVC.
Results: 590 admitted patients: age 64.4 ± 15.4 years, 65% males, Apache
II14.6 ± 9.2. 54.4% (321/590) required CVC. Apache II - with CVC 19.2 ±
9.4 vs 9.1 ± 5 without CVC (p < 0.001). One CVC was inserted in 231
(72%), 2 in 72 (22.4%), 3 in 14 (4.4%), 4 in 2 (0.6%) and 5 in another
2 (0.6%). A total of 435 CVCs were inserted: 40% subclavian, 31.7%
jugular, 26.9% femoral and 1.4% peripherally inserted central catheters.
The main reason for CVCs was: sedation 68.8% (221), catecholamines
65.1% (209), either 83% (266) or both 51.1% (164); other causes: insulin
infusion 15.9% (51), parenteral feeding 12.8% (41), continuous renal
replacement therapy 7.5% (24), other 6.5% (21).The total CVC days in the
ICU was 2545; 1 CRBSI episode was diagnosed (CRBSI incidence density
0.4 episodes/1000 catheter days). The total number of days of stay in the
ICU was 2805.95 days (incidence density 0.36 episodes/1000 income
days). CVC utilization ratio: 0.91.For patients requiring CVC, 43% (116/270)
were discharged to ward with CVC. In ward, CRBSI incidence density was
0.29 episodes/1000 catheter days in hospital after ICU (one patient in
3476 days). We could not specify the number of days with CVC after
discharge from ICU.
Mortality analysis showed:
1) In ICU: patients with CVC 15.9% (51/321) vs without CVC 1.5% (4/269),
p < 0.001; OR 12.5 (95% CI 4.5-35.1); (Apache II 28.3 ± 9.5 vs 20.5 ± 18.4,
p = 0.148 NS).
2) After discharge from ICU: patients with CVC 8.6% (10/116) vs without
CVC 2.6% (11/419); p = 0.003 (OR 3.5, 95% CI 1.4-8.5); Apache II 16.87 ±
84 vs 12.23 ± 7.5 (p < 0.001).
Conclusions: In our study, more than half of the patients admitted to the
ICU pointed CVCs.
72% needed only one CVC, subclavian or jugular (71.7%), mainly for using
catecholamines or sedatives. In the ICU, CRBSI incidence density was 0.4/
1000 catheter days. This rate could not be clarified after discharge to
ward. The mortality in ICU and after discharge to ward was higher in
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more seriously ill patients and those with CVC, although none died of
CRBSI.
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Introduction: UTI is the most common nosocomial infection, accounting
for 23 to 30% of all infections acquired during hospitalization, with a
prevalence of 2%. Increases hospital stay by an average of 4 days, with a
consequent increase in hospital costs. Mortality is low and is particularly
associated with secondary bacteremia, which occurs from 0.5 to 4% of
these patients. Bladder catheterization (CV) is the most influential factor
for developing an UTI. Approximately 75% of UTIs, affect patients that
have required catheterization. Through the application of some of
medical and sanitary steps,UTI may decrease about 30%, infectious
complications of bladder catheterization.
Objectives: Describe and evaluate the evolution of UTI associated with
urethral catheter over 4 years, in a 18-bed ICU.
Methods: Patients admitted to our ICU 01.04.2011-01.04.2015. Only
included patients admitted for more than 24 hours. Followed until ICU’s
discharge. Statisical parameters: rates / 100 patients (total 4198), / 100
catheterized (2340), incidence density (ID)/ 1000 days of stay (17575 days)
, /1000 urinary catheter days (11824). Data from National Nosocomial
Infections Surveillance (ENVIN).
Results: 01.04.11-01.04.12, 7 UTIs. Rate: 0.68 /100 patients; 1.29/100
catheterized. ID: 1.45/ 1000 days of stay; 2.11/1000 catheter days.
Microorganisms: E. Coli, K. pneumoniae.
71.43% sepsis, 85.71% treated with antibiotics (atb).
01.04.12-01.04.13, 9 UTIs . Rate: 0.83/100 patients, 1.54/ 100
catheterized. ID: 1.81/ 1000 days, 2.58/1000 catheter days. Germ: P.
Aeruginosa. Sepsis 77.78%, atbs 88.89%.
01.04.2013-01.04.2014, 13 UTIs. Rate:1.15/100 patients, 2.08/100
catheterized.
ID:2.66/ 1000 days; 3.81/ 1000 catheter days. Germs: C. glabrata, E. coli.
Sepsis 23.08%, atbs 46.15%.
01.04.2014-01.04.2015, 15 UTIs. Rate: 1.56/100 patients, 2.53/100
catheterized.
ID:3.56/ 1000 days, 4.91/1000 catheter days.Germs: E. faecium. Sepsis
73.33%, atbs 86.67%.
Spain, last year. Rate:2.52/ 100 patients, 3.44/ 100 catheterized. DI: 3.33/
1000 days,.
3.91/1000 catheter days. Germ: Acinetobacter. Sepsis 63.74%, atbs 82.06%.
Conclusions: We are below the national’s rate and ID catheter-associated
UTI. This is in relation to: exclusive probing to patients who require it and
to sterile conditions in which the maneuver is performed. But our figures
have worsened over the years, it is necessary to emphasize in our ICU
the most important points again because, as demonstrated in this study,
UTIs very often determine sepsis. We treat these ITUs with atbs quite
often.
Grant Acknowledgment: Dra. Yuste.
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Introduction: About 8-21% of hospital infections in intensive care units
(ICU) are urinary [1,2] being 80% of them associated with the use of
urinary catheters [3]. Several studies show that the early removal of
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urinary catheters reduces the rate of urinary tract infection. However,
critically ill patients who require this device do not have the option to
remove it. For this group, the best preventive measure seems to be
educative activity for the nursing staff responsible for the insertion and
manipulation of this device.
Objectives: Create a team of professionals trained to the insertion of
urinary catheters and organize actions aimed at reducing the rate of
urinary tract infection associated with urinary catheters in the intensive
care unit.
Methods: Prospective study conducted for 12 months in intensive care
unit. Started in July 2013, the intervention program involved the creation
of a qualified team for the insertion of urinary catheter and the creation
of audits to stimulate the removal of inappropriate urinary catheters and
assess the process of inserting these devices. The obtained results were
compared with the 12 months preceding the beginning of the
interventions.
Results: The comparison between the months of August 2012 to July
2013 and August 2013 to July 2014 shows that there was a fall of 60%
(2.4-1.0 p = 0.040) in the rate of urinary tract infection associated with
urinary catheter and a reduction of 13.7% (from 0.24 to 0.21 p = 0.001) in
the utilization rate of urinary catheters. In the twelve months of
intervention it was also noted a trend of reducing the number of urinary
catheters inappropriate in use with a correlation of -0.541 and a
withdrawal rate of inappropriate urinary catheters of 85.6%.
Conclusions: The results show that low-cost educational interventions
can reduce urinary infections and provide more security for patients in
intensive care units.
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Introduction: Early survival after lung transplantation (LT) has improved
in the last years. Recent advances in bedside lung ultrasound in the
critically ill patient facilitate the diagnosis of diaphragmatic paresis (DP)
within the immediate postoperative period.
Objectives: Primary: Evaluate the association between DP and respiratory
infections occurring in the postoperative period of LT. Secondary: Assess
the impact on outcomes of DP in LT recipients.
Methods: We prospectively followed all the adult patients who were
consecutively admitted to the intensive care unit (ICU) after LT between
September 2011 and September 2014. A thoracic echography was
performed to all the patients with clinical criteria for diaphragmatic
weakness. This was clinically suspected when weaning from the ventilator
failed. The diaphragm function was evaluated in the M mode, diagnosing
as diaphragmatic paresis all patients with a diaphragm excursion inferior
to 9 mm (women) or 10 mm (men), or with a thickening fraction
[(thickness at end-inspiration - thickness at end-expiration)/thickness at
end-expiration] less to 20%, also qualitative discrimination were made
between reduced and paradoxical inspiratory movement (1). We studied
the association of confirmed diaphragmatic paresis with pneumonia and
tracheobronchitis (2) as primary endpoints. Secondary endpoints were
incidence of tracheostomy, days on the ventilator and in ICU and hospital
mortality. Continuous data are reported as median and interquartile range

Figure 1(abstract A894) Diagram of patient flow and comparison of outcomes
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and categorical data as numbers and percentages. Comparison was done
using odds ratio (OR) and 95% confidence interval (CI), with absence of DP
as reference.
Results: Our cohort comprised 187 LT recipients. Median age was 57
(51.5-62.5) and 55.6% got bilateral LT. Thirteen patients were excluded
due to impossibility to evaluate the diaphragmatic function. In 94
(54.02%) patients DP was clinically suspected and lung ultrasound
confirmed it in 59 (33.90%). When compared with the rest of the
population, these patients suffered more episodes of tracheobronchitis
(OR 2.5; CI 5.8-1.1) but not pneumonia (OR 1.7; CI 4.8-0.5). They were
more frequently tracheostomized (OR 5.6; CI 12.8-2.6) and stayed more
days on the ventilator, in ICU and in hospital. However, we found no
differences on ICU mortality (OR 1.3; CI 5.8-0.2). Details are shown in the
flowchart.
Conclusion: Using lung ultrasound, DP was identified in one-third of the
LT recipients in the ICU postoperative period. It was associated with
increased use of healthcare resources but not with early mortality. Quality
improvement efforts should be addressed to reduce the incidence of DP
and improve ICU management.
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A new bedside prediction rule to assess liver allografts viability in ICU
admitted donors
CR Hernández Socorro1*, R Prada Osorio1, JL Romero Luján1, V Peña Morant1,
C Sánchez Ramírez1, A Aranzazu Anabirtarte1, P Saavedra Santana2
1
Hospital Universitario de Gran Canaria Doctor Negrin, Las Palmas de Gran
Canaria, Spain; 2Universidad de las Palmas de Gran Canaria, Las Palmas de
Gran Canaria, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A895
Objectives: To determine a bedside prediction rule which unable us to
predict liver allograft viability in order to optimize successful liver
donation in potential liver donors admitted to ICU.
Methods: A cross-sectional, single center study performed in a mixed ICU.
Data from all the potential candidates for liver transplant donation in our
center from January 2010 to November 2014 were analyzed. The studied
variables were demographics, hypertension, hypotensive episodes,
diabetes mellitus, dyslipidemia, infection on admission, cardiac arrest
episodes, last glycemia, sodium, hemoglobin, APTT, urea, total proteins,
total leukocytes, platelets, transaminases, gamma-glutamyl transferase,
lactic dehydrogenase, alkaline phosphatase, antibiotic treatment and
abdominal echography (7 categories) considering a positive sonographic
study when it was: normal, ≤ 30% steatosis, cholecystitis or cholelithiasis or
benign focal hepatic lesion. Categorical variables are expressed as
frequencies and percentages, and continuous variables as mean and
standard deviation (SD) when the data followed the normal distribution or
medians and interquartile ranges (IQR) when they did not. The
percentages were compared using the Chi-square test, the means by
the t-test, and the medians by the Wilcoxon test for independent data.
Those variables that showed in the univariate analyses with the outcome
were introduced in a multivariate logistic analysis. A selection of variables
based on the algorithm of complete enumeration and Bayesian
information criterion (BIC). Models were summarized by a p-values oddratios, which were estimated by confidence intervals 95%. For the
predictor deduced from the model, the corresponding ROC curve was
obtained and the AUC was estimated by means of a 95 % CI. Statistical
significance was set at p < .05. Data were analyzed using the R package.
Results: We assessed 93 candidates for liver transplant donation from
brain-death donors, 74 of which were valid for transplant and 19 were
discarded. Donors baseline characteristics are shown in Figure 1.
From the multiple logistic regression analysis the risk factors independently
associated for liver allograft viability were platelets per unit Naperian
logarithm OR (CI 95%): 8.158 (1.47; 45.27) p = .007, and positive abdominal
ultrasound OR (CI 95%): 26.651 (5.19 ; 136.9) p < .001. The following
prediction rule to assess liver allografts viability for transplant was
obtained: Score: 2.0989 × NapLog (platelets) + 3.2828 × Echography.
Echography takes the values 1 or 0, according if it is or not favorable to
transplant. A liver is valid for transplant if score is greater than cut-off. For
this score AUC was: 0.805 (95% CI: 0.678; 0.931). For a cut-off of 27.156 the
predictor has a sensitivity of 94.1% and a specificity of 61.1%.
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Conclusions: We have designed a new bedside score to predict liver
allografts viability in ICU admitted donors of universal utilization.

A896
Changes in organ donations after the implementation of a controlled
cardiac death (MAASTRICHT TYPE III) donation protocol
S Alcantara Carmona*, N Martínez Sanz, B Lobo Valbuena,
J Palamidessi Domínguez, R Fernández Rivas, M Pérez Redondo,
M Valdivia de la Fuente, B Balandín Moreno, JJ Rubio Muñoz
Hospital Universitario Puerta de Hierro Majadahonda, Intensive Care Unit,
Majadahonda, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A896
Objective: Due to the decrease in brain death donors (BDD), donation
after controlled cardiac death (Maastricht III type patients, DCD-III) has
aroused as another strategy of donation. The objective of this research is
to study the general characteristics and the impact on donation rates of a
DCD-III protocol (Figure 1), after its implementation (January 2012), in a
tertiary hospital.
Methods: Retrospective, descriptive and observational study (January
2012-February 2015). The DCD-III protocol enclosed limitation of life
sustaining therapies (LLST) in both the intensive care unit (UCI) and the
operating room (OR), and included two strategies (Strategy A: rapid
surgery and Strategy B: cannulation, Figure 2). Type and number of
organs obtained, and their impact on donation rates were analyzed.
Results: During the study period there were 73 potential donors that
turned out in 52 real donors. BDD accounted for 27 donations and DCDIII for 25 (48% increase in donations after the introduction of DCD-III). In
the DCD-III group, LLST was done in all patients but one in the OR.
Eighteen patients underwent rapid surgery. Characteristics of donation
and differences in organ retrieval are shown in Figure 3. In the 2010-2012
period, monthly organ donation rate was 0,45, and it tripled to 1,4
donors/month after the establishment of the DCD-III protocol. Mean
organ rate recovered by donor was 2,96 for BDD and 2,24 for DCD-III.
DCD-III donors were responsible for a 48,8%, 29,6% and 44,4% of the
kidney, liver and lung transplants in the study period.
Conclusions: DCD-III is a valid method for increasing organ donation
rates. DCD-III programs should form part of organ donation strategies.
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Brain death and potential organ donors in neurocritical care mortality
V Spatenkova1*, O Bradac2, P Suchomel3
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Neurocenter, Department of Neurosurgery, Liberec, Czech Republic
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A897
Introduction: Neurocritical care mortality has potential for organ donation
due to brain death.
Objectives: The aim of this study was to analyse the neurocritical care
mortality rate and potential brain-dead organ donors.
Methods: We performed an analysis of a 10-year prospective
observational cohort database of 6138 patients (58.2% of males, mean: age
55.9 ± 14.7 years, body weight 78.3 ± 15.6 kg, body mass index 26.9 ± 4.7,
NICU stay 3.8 ± 5.3 days, Acute Physiology and Chronic Health Evaluation II
score on admission 10.63 ± 5.2) admitted to a single adult neurointensive
care unit (NICU). There were 3462 (56.4%) patients (pts) with brain disease
(stroke 43.2%, tumour 31.1%, trauma 13.6%, epilepsy 3.8%, hydrocephalus
3.4%, infection 2.5%, others 2.2%), 10.3% of pts had internal carotid artery
stenosis (ACI), 32.6% of pts had spine diseases and 0.7% of pts had other
disorders. Mean Glasgow Coma Scale on admission was 13.79 ± 2.51 and
Glasgow Outcome scale upon discharge from NICU 3.97 ± 1.13.
Results: From 6138 admitted patients there were 159 (2.6%) cases of NICU
mortality with mean length of stay 9.21 ± 10.2. We found no differences in
gender (p = 0.804), but mortality rate was significantly higher in acute
admissions (p < 0.001), primary admissions and secondary to 24 hours
than secondary after 24 hours (p < 0.001). Comparing the diagnoses, there
was a significantly higher mortality rate in pts with brain diseases (95.6%
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Figure 1(abstract A895)

of deceased pts, p < 0.001) than in ACI (0.6%), spine (1.9%) and from others
(1.9%). From brain diseases there was significantly higher mortality in
stroke pts (67.1%) than in trauma (17.8%), tumour (10.5%), hydrocephalus
(2%), infection (2%) and epilepsy (0.7%), There were 23 (14.5%) pts with
clinical signs of brain death, of which 13 (56.5%) became organ donors.
Main reason of non-harvesting donors was hemodynamic instability
(16.7%) and family reluctance (12.5%).
Conclusions: The results of our prospective databases showed that brain
damage is the most common cause of mortality in neurointensive care;
however there was a low proportion of clinical sign of brain death and
not all potential donors were harvested.

A898
LATE ICU ADMISSION IN LIVER TRANSPLANT RECIPIENTS: TEN YEARS
EXPERIENCE
F Atar, E Gedik*, Ş Kaplan, P Zeyneloglu, A Pirat, M Haberal
Baskent University, Ankara, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A898
Introduction: Respiratory complications after liver transplantation have
been reported to range from 64% to 88%. Liver transplant recipients
requiring ICU admission for acute respiratory failure (ARF) is associated
with high mortality and morbidity rates [1].
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Objectives: The aim of this study was to evaluate late ICU admission in
liver transplant recipients to identify incidences and causes of ARF in the
postoperative period and compare those without ARF.
Methods: We retrospectively screened the data of 173 consecutive adult
liver transplant recipients who received their grafts at Başkent University
Transplant Center from January 2005 through March 2015. Among them
patients admitted to ICU were included for the analysis. ARF was defined
as severe dyspnea, respiratory distress, decreased oxygen saturation
(< 92%), hypoxemia (PaO2< 60mmHg) or hypercapnia (PaCO2>60mmHg)
on room air or requirement of noninvasive or invasive mechanical
ventilation. Demographic, clinical and laboratory data were collected.
Model for End-stage Liver Disease (MELD), Acute Physiology and Chronic
Health Evaluation II (APACHE II) and Sequential Organ Failure Assessment
(SOFA) scores at ICU admission and lengths of ICU, hospital stay and
mortality were assessed.
Results: Among the 173 adult liver transplant recipients, 37 (21%) were
admitted to ICU, including 22 (60%) with ARF. Mean MELD, APACHE II
and SOFA scores of patients with ARF at ICU admission were 22 ± 10,
28 ± 7 and 12 ± 5, respectively. Mean patient age was 47 ± 13 years with
84% males and median time from transplantation to ICU admission was
122 days (0 to 1694). The leading cause of ARF was pneumonia (n = 19,
86%) followed by pulmonary thromboembolism (n = 2, 10%) and
cardiogenic pulmonary edema (n = 1, 5%). Patients with ARF had
significantly lower levels of albumin (2.9 ± 0 g/dL vs 3.4 ± 1 g/dL) when
compared to those without ARF (p = 0.03). Severe sepsis (n = 20, 91% vs
n = 5, 33%, p = 0.001) and septic shock (n = 18, 82% vs n = 4, 27%, p =
0.002) were more frequently observed in ARF patients than patients
without ARF. Compared to patients without ARF, tracheotomy was more
frequently performed in patients with ARF (59% vs 20%, p = 0.018). The
length of ICU stay was significantly longer (22.9 ± 22.8 days vs 5.8 ±
3.2 days) and ICU mortality was significantly higher (59% vs 7%) in
patients with ARF (p = 0.002, p = 0.001, respectively).
Conclusions: Acute respiratory failure was detected in 60% of liver
transplant recipients with late ICU admission. The leading cause of ARF
was pneumonia and patients with ARF had higher requirements of
invasive mechanical ventilation and tracheotomy. The length of ICU stay
was longer and mortality was higher in patients with ARF compared to
those without ARF.
Reference
1. Pirat A, et al: Risk Factors for Postoperative Respiratory Complications in
Adult Liver Transplant Recipients. Transpl Proc 2003, 36:218-20.
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Objective: To describe our results of protective ventilation and negative
fluid balance strategy in potential multi-organ donor patients.
Material and Resources: A descriptive, retrospective study. We describe
the results of a small series of potential donors (including older than
70 years) treated in single tertiary level center, from January to September
2013, in accordance with a strict protocol of protective ventilation,
recruitment maneuvers, postural changes and negative fluid balance.
The collected variables were: Ventilatory parameters, central venous
pressure, 24 hours fluid balance and information related to hemodynamic
monitoring by transpulmonary thermodilution with Picco® system (Pulse
Contour Induced Cardiac Output).
Results: 13 potential donors were included. Mean age average was 46
years, 46,15% were male. Mean values of central venous pressure (CVP),
extravascular lung water indexed (ELWI), a global diastolic volume
indexed (GEDI) and stroke volume variation (SVV) at baseline were
7,08 cmH2O; 10,67 ml; 795,22 ml / m2 and 12,38% respectively. After
application of the protocol, the mean values were: PVC 6,67 cmH2O; ELWI
8,13 ml; GEDI 683,38 ml / m2 and VVS 16,83%. Mean 24 hours fluids
balance was -466,33 ml, mean ratio of partial pressure of arterial oxygen
to the fraction of inspired oxygen (PaFiO2) improved of the initial value
from 256,24 to 365,40 mmHg. Postural changes were made in 91,7% and
alveolar recruitment in 83.3% of the patients, diuretics were required in
83.3% of them.
Of the 13 potential donors, 4 patients were lung donors. Within this
subgroup, the final CVP decreased to 5,75 cmH2O; the ELWI to 7,33 ml
and the GEDI to 660 ml / m2. 24 hours fluid balance was -1167,50 ml and
PaFiO2 improved to 424,50 mmHg (initial < 300 mmhg).
Moreover of the 13 cases, there were also other donations: 3 hearts, 10
livers, 1 pancreas and 9 kidney donor.
Conclusion: The depletion of fluids and adequate ventilation
management is sure, improves lungs function and probably improves
multi-organ donation results.
These measures allow rescue 4 lung donors which initially gasometric
criteria contraindicates a possible donation.
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Introduction: Elective Ventilation (EV) is a concept that consists on the
agreement reached between patient relatives and transplant coordinator
of intubate, connect to mechanical ventilation and admit in intensive care
unit those people who are in a coma secondary to a catastrophic cerebral
vascular accident (CVA), with the only purpose of becoming organ donors
after brain death state has been set.
Objectives: EV protocol impact assessment in donation and transplant
hospital programme.
Methods: Descriptive retrospective study of a series of patients to whom
EV was applied during years 2013-2014 at Hospital Universitario Virgen
de la Victoria in Málaga. Before relatives interview, it was made sure that
the patient case had been neurosurgically dismissed, that there was not
obvious donation contraindication and that, one organ at least, met
analytic and ecographic criteria of potential viability. Different criteria
were analysed such as age, brain death cause, time to brain death, viable
organs extracted, relative weight of EV donors among all the effective
donors and relatives refusal percentage. Categoric variables shown as
numbers and percentages, quantitative variables in terms of median and
standard deviation.
Results: 16 EV candidates were registered. After two relative refusals
(12.5%), EV was finally applied to 14 patients. The series age was set in
77.07 ± 9.15 years. 12 of the total CVA (75%) were hemorrhagic. In all
cases, brain death was determined after 2.21 ± 2.00 days of admission.
Twelve of these patients generated 23 valid organs (85.71%, 1.64 organs
per patient), making one cardiac, 10 liver and 12 renal transplants
possible, meaning 50% of total cardiac transplants, 45.45% of liver
transplants and 24% of renal transplants; and globally 31.08% of the total
number of transplants generated in our hospital during the study period.
Conclusions: Potential donors inclusion in EV protocol has led to a
remarkable increase in the number of organs available for transplant in our
hospital, with an acceptable number of relatives refusals. Despite the age
profile of the patients, 85% of them generated viable organs for transplant.
References
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Introduction: Live kidney transplantation has several advantages than
cadaveric-kidney transplantation and is still frequently performed. When
assessed in terms of donor consent and religious concepts, there is a
negative relationship between these terms and live kidney transplantation.
However, there is little information about renal disease, social and
psychological problems of donors after donation.
Objectives: We assessed the outcome of living kidney donors after
donation in National Data of Turkish Organ and Tissue Information System.
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Methods: Outcome of living kidney donors between years 2011-2014 was
reviewed. Age and gender of the patients were recorded. Mean follow-up
time and 6 months, 1, 2 and 3 years survival of the patients were
identified. Kaplan-Meier method was used to calculate the survival rates.
Results: The number of live kidney transplantation is 9473 between years
2011-2014 in Turkey. The mean age of the donors was 49.04 ± 12.80
(mean ± SD), and 43 % (4077) of the donors were male and 57 % (5396)
were female. The mean follow-up time of the living kidney donors was
27.28 ± 13.83 (mean ± SD) and 6 months, 1, 2 and 3 years survival were
99.9 %; 99.9 %; 99.9 % and 99.9 %, respectively.
Conclusions: Live kidney donation is a frequent practice in our country
and organized by scientific committees. Survival times of living kidney
donors in our country are higher compared to results in the literature. In
respect to high rates of live kidney transplantation in our country,
potential kidney donors should be evaluated in detail before donation
and there is a need for long term follow-up and consulting service after
donation.
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Introduction: Cadaveric kidney transplantation is performed according to
a patient list formed by matching and point score in our country.
Demand for renal transplantation can not be met by the number of
cadavers introduced to the system because of the increase in number of
patients with chronic renal failure who require renal transplantation.
Objectives: We reviewed the results of the patients who had cadaveric
kidney transplantation to assess the kidney transplantations in the Turkish
Organ and Tissue Information System.
Methods: The results of the patients who had cadaveric kidney
transplantation between years 2011-2014 were reviewed. Patients’ age,
gender and tissue antigen integration were determined. The chronic
rejection and primary graft failure rates were recorded. Survival rates of
the grafts and patients during 3, 6, 9, 12, 24, 36 ve 48 months were
determined. Kaplan-Meier method was used to calculate the survival rates.
Results: The number of kidney transplantations was 11755 between years
2011-2014 in Turkey. The source of organ in 19.2 % of the transplantations
was cadaveric. The mean age of the patients who had cadaveric kidney
transplantation was 42.3 ± 14.4 (mean ± SD), and 57.6% (1301) of the
patients were male and 42.4% (957) were female. Chronic rejection and
primary graft failure were determined in 4.9% (110) of the patients. Patient
and graft follow-up periods were 23.4 ± 14.9 (mean ± SD) months and
22.7 ± 14.4 (mean ± SD) months, respectively. Mean survival time of the
patients was 46.81 ± 0.288 months, and survival times for 3, 6, 9, 12, 24, 36
and 48 months were % 95.3 ± 0.004; % 93.4 ± 0.005; % 92.4 ± 0.006; %91.8
± 0.006; % 91.4 ± 0.006; %91.3 ± 0.006 and % 91.1 ± 0.006, respectively.
Mean survival time of the graft was 46.56 ± 0.23 months in these patients
and survival times of the graft for 3, 6, 9, 12, 24, 36 and 48 months were %
98.1 ± 0.003; %97.2 ± 0.004; %96.3 ± 0.004; %96.4 ± 0.004; %95 ± 0.005; %
94.1 ± 0.006 and %91.7 ± 0.013, respectively.
Conclusions: Although there are attempts to increase cadaveric donation
in the whole world, it is still poor because of the reluctance and irrelevance
of the donor families. Even though, the patient and graft survival rates
were higher in live kidney transplantations than cadaveric kidney
transplantations. In recent decade, cadaver-kidney transplantations also
had high success rates. In our opinion, cadaver-kidney transplantations
should be increased in respect of the results of the cadaver-kidney
transplantations in our country.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

References
1.
Transplant Proc 2006, 38(2):353-52.
2.
Am J Transplant 2009, 9(2):879-93.

A903
Donation interview before to brain death
A Fernandez Carmona1*, M Sevilla Martínez1, JM Perez Villares1,
R Lara Rosales1, EP Fuentes Garcia2
1
Virgen de las Nieves Hospital, Intensive Care Medicine, Granada, Spain;
2
Hospital Universitario San Cecilio, Intensive Care Medicine, Granada, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A903
Introduction: The family interview to request donation is one of the key
stages of obtaining organs for transplantation. The donation interview
before to brain death (DIBBD) is done in two stages: in the emergency
room or hospital ward, with prior notification of the existence of a severe
neurological injury with a fatal short-term prognosis and which is
dismissed surgery or ICU admission or when the family members of
patients are informed of the seriousness of the process and requesting
the withdrawal of life support measures.
Objectives: Analyze the results of DIBBD performed in a single tertiary
level centre.
Material and Methods: Unicentric longitudinal descriptive study.
Including all DIBBD performed since January 2011 until October 2014. All
cases were registered in a focused database, including demographics
data, place where the interview take place, time from admission to
interview, time from interview to death and interview result and donation
data (real and effective donors).
Results: During this period, 38 DIBBD were performed. The DIBBD during
this period was 34% of donation interviews realized in our center.
Family approval to organ donation in case of brain death was 92,10%
(35).
60,5% of DIBBD were performed in a emergency room. The reasons for
emergency admission were: hemorrhagic stroke in 74% of cases, ischemic
stroke 13% and Traumatic Brain 3%, others 10%.
The mean age average of patients admitted to the ICU after DIBBD was
73,5 years.
Within the group of patients admitted in ICU after DIBBD, the donation
was contraindicated in 5 patients, also 5 patients died from cardiac arrest.
All of the rest of the series developed encephalic death (25 patients) and
80% were effective donors (20 patients).
Conclusions: DIBBD results was very satisfactory, the results was positive
in 92,10% of cases.
In our centre DIBBD implementation has increased potential donors
detection as well as the final number of donations. Improving others
professionals implication (emergency area, hospital ward…) in this
process.
Most of the DIBBD was realized to families of 70-year-old major patients.
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Acute respiratory failure in renal transplant recipients: a single ICU
experience
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Baskent University, Ankara, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A904
Introduction: Pulmonary complications after renal transplantation have
been reported to range from 3% to 17%. Renal transplant recipients
requiring ICU admission for acute respiratory failure (ARF) are associated
with high mortality and graft loss rates.
Objectives: To evaluate renal transplant recipients admitted to ICU in
order to identify incidences and causes of ARF in the postoperative
period and compare clinical features and outcomes between those with
and without ARF.
Methods: We retrospectively screened 540 consecutive adult recipients
who received their grafts in a single transplant center from 01/2005-03/
2015. Among them, patients admitted to ICU during this period were
included for the analysis of those with ARF defined as severe dyspnea,
respiratory distress, decreased SpO 2 (< 92%), hypoxemia (PaO 2 <
60mmHg) or hypercapnia (PaCO2>60mmHg) on room air or requirement
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of noninvasive or invasive mechanical ventilation. Demographic, clinical
and laboratory data were collected. APACHE II and SOFA scores at ICU
admission and lengths of ICU, hospital stay and mortality were assessed.
Results: Among the 540 adult renal transplant recipients, 55 (10.7%) were
admitted to ICU, including 26 (47.3%) admitted for ARF. Mean APACHE II
and SOFA scores of those with ARF on admission were 19.7 ± 11.8 and
5.4 ± 3.7, respectively and mean patient age was 42.4 ± 12.6 years with
81% males. Median time from transplantation to ICU admission was
10 months (0-67). The leading causes of ARF were bacterial pneumonia
(56%) and cardiogenic pulmonary edema (44%). Acinetobacter baumannii
was isolated in 15% of the patients. Mean partial pressure of arterial
oxygen to fractional inspired oxygen ratio was 174 ± 59, invasive
mechanical ventilation was used in 13 patients (50%) and noninvasive
mechanical ventilation was used in 8 patients (31%). Shock at ICU
admission was seen in 11 patients (42.3%) and vasopressors were needed
in half of them. A history of acute rejection before ICU admission was
seen in 10 patients (38.5%). RRT was administered in 13 patients (50%).
RRT was more frequently used in patients with ARF when compared to
those without ARF (50% vs 23%, p = 0.04). The overall mortality was
16.4%. Patients admitted for ARF had similar lengths of ICU, hospital stays
and mortality when compared to those without ARF (p > 0.05 for all).
Regarding patients with ARF, mortality was significantly high in those
with shock at ICU admission (45.5% vs 6.7%, p = 0.02), with higher SOFA
scores on days 1,2,3 (p = 0.001, p < 0.001, p < 0.001) and with diagnosis
of pneumonia (38% vs 0%, p = 0.02).
Conclusions: ARF accounted almost half of renal transplant recipients
admitted to ICU in the postoperative period and main causes were
bacterial pneumonia and cardiogenic pulmonary edema. Mortality of
patients admitted for ARF was similar to those without ARF, but survival
was worse in patients with shock at ICU admission, higher SOFA scores
and diagnosis of pneumonia.
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Baskent University, Ankara, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A905
Introduction: Liver transplant recipients (LTR) may require percutaneous
dilational tracheotomy (PDT) during the immediate postoperative period
or later because of need for prolonged mechanical ventilation or airway
issues. However, despite the increased risk of bleeding and infections,
there is little data regarding the safety and effectiveness of PDT in LTRs.
Objectives: The aim of this study was to evaluate the safety and
effectiveness, in terms of changes in oxygenation and lung compliance,
of PDT in LTRs.
Methods: We reviewed the data of liver transplant recipients who
underwent percutaneous dilational tracheotomy in Baskent University
Hospital between January 2010 and March 2015. Collected data included
demographics (age, sex, body weight, length); etiology of chronic liver
failure; comorbidities; Child, Model for End Stage Liver Disease (MELD),
acute physiology and chronic health evaluation II (APACHE II), and
sequential organ failure assessment (SOFA) scores; length of
hospitalization and mechanical ventilation; etiology of acute respiratory
failure; pre-PDTPlatelet count and international normalized ratio (INR)
values; partial pressure of arterial oxygen to fractional inspired oxygen
ratio (P/F), and pulmonary compliance. Pre- and post-PDT values were
compared using Wilcoxon test.
Results: Out of 136 LTRs 16 required PDT during the study period. All
PDTs were performed by experienced intensivists and under
bronchoscopic guidance using Percutwist or Ciaglia techniques. The
mean age was 35.4 ± 16.5 years and mean body mass index was 25.5 ±
6.0 kg/m2. The mean Child and MELD scores were 10.5 ± 1.9 and 23.5 ±
7.7, respectively. The mean APACHE II on admission was 25.4 ± 11.9 PrePDT platelet count and INR were 47000 ± 41000 per μl and 2.0 ± 0.8,
respectively. The indication for PDT was prolonged mechanical ventilation
for all patients. The etiology of acute respiratory failure was most
commonly extrapulmonary (%87.5). The mean interval from
transplantation to PDT was 355 ± 870 days. The only major complication
noted was left-sided pneumothorax in one patient. Six patients had
minor, sel-limiting bleeding from the tracheotomy site on the first day of
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post-PDT. There were no significant differences between pre-PDT and
post-PDT P/F ratios (261 ± 203 vs 264 ± 132; p:0.534). However pre- and
post-PDT pulmonary compliances were significantly different (0.02 ± 0.02
L/cmH2O vs 0.03 ± 0.02 L/cmH2O, p:0.002). The number of patients who
required sedation significantly decreased after PDT (7 versus 1, p = 0.03).
Conclusions: When performed by experienced intensivists using
bronchoscopic guidance PDT is safe in LTR. PDT may also improve lung
mechanics and decrease the need of sedation in these patients.

A906
Venoarterial ecmo as bridge to heart transplantation. a good chance
R Viejo Moreno*, JL Pérez Vela, M Talayero Giménez de Azcárate,
MA Corres Peiretti, E Renes Carreño, T Grau Carmona, J Gutiérrez Rodríguez,
JC Montejo González
12 de Octubre University Hospital, Cardiologic ICU. Intensive Care
Department, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A906
Introduction: Veno-arterial extracorporeal membrane oxigenation (VAECMO) is a increasingly device used in patients with a refractory
cardiogenic shock. The most important decision before the implantation
is to establish the best moment and what is the objective on the basis of
INTERMACS criteria.
Objectives: To analyze our results in the management of refractory
cardiogenic shock (CS) which required venoarterial extracorporeal
membrane oxygenation (VA-ECMO) as bridge to heart transplantation.
Are these results similar to the other transplanted patients without
ECMO?
Methods: An observational prospective study was conducted from March
2010 to February 2015. We reviewed the clinical characteristics and
evolution of patients who received venoarterial ECMO as bridge to heart
transplant. We analyzed demographic variables, underlying cause of CS,
complications and global survival. The quantitative variables are
presented as mean ± SD or as median and 25th -75th percentile range
and as percentage.
Results: We studied 17 patients. The mean age was 40 ± 13 years, 56%
female. Most common underlying causes were idiopathic dilated
cardiomyopathy (41.2%), ischemic dilated cardiomyopathy (23.5%) and
acute myocardial infarction (11.7%). Before insertion, all patients were
under inotropic support and 75% had intra aortic balloon pump. Renal
failure was in 31% of patients.
All device insertions were peripheral, 88% femorofemoral. The length of
ECMO was 192 hours (129 - 317) with a maximum of 480 hours. Only one
patient presented several bleeding due to accidental decannulation and
other patient had a several vascular complication (lower extremity ischemia).
Nine patients (53%) had renal failure and four of them developed multiple
organ failure. Fourteen of seventeen patients received a heart transplant
(82%). It was possible a successful weaning in ten cases but two patients
presented primary graft dysfunction and needed a second VA-ECMO. Both
could be weaned from ECMO. Global survival in our series was 70.6%.
Overall survival in the series analyzed was around 80-85%.
Conclusions: VA-ECMO should be considered an effective therapeutic
support for patients with refractory CS because it enables patients to
reach to transplantation with favorable results. These are slightly lower
than the results reported in the general series of heart transplant.

A907
Optimizing tissue donation in critical care and emergency department
at a university hospital
D Daga Ruiz*, F Segura González, J Pérez Vacas, A Fernández Porcel,
A Puerto Morlan
Hospital Virgen de la Victoria, Coordinación de Trasplantes, Málaga, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A907
Introduction: The increase of human tissue clinical use has lately
generated a relevant donors demand, which in terms of tissue donation
is not limited to brain dead donors, but generalized to cardiac arrest
donors (multi-tissue donor) and alive donors.
Donated organs and tissues both come from an alive or dead donor,
which implies similarities in terms of ethical requirements. However, there
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are several aspects that differentiate both protocols and make a
difference in the approach.
· No time urgency.
· Storage.
· Tissue extraction can be adjusted to clinical demands and tissue bank
availabilities.
These distinguishing factors previously mentioned make tissue donation
after cardiac arrest possible.
Objectives: The tissue donor after death has as origin a patient who dies
from cardiac arrest. In this scenario, tissue donation inclusion in end life
care pathway is essential in order to enhance the tissue donor pool after
death.
Methods: During the period 2004-2014, an awareness raising initiative in
tissue donation process and the multi-tissue donor was carried out, that
consisted on:
- Daily routine visit to Observation and Intensive Care departments by the
transplant coordinator and/or intensivist on call, in order to evaluate
patients who had been admitted in these areas, their pathology and
potential inauspicious prognosis.
- Mortality review within the past 24 hours.
- Ominous prognosis admissions review within the past 24 hours.
- Training programmes and awareness raising initiatives in donation
process for hospital health professionals, focusing on Emergency
Medicine and Critical Care departments. Solid organ and tissue donation
training programmes, Reference Guide to consent for donation, Hospital
sessions, donation and transplant activity registers sessions per
department each 3 months.
Results: During the previously mentioned period of time in which this
new proactive attitude towards donation has been carried out, donation
activity has constantly increased, going from no multi-tissue donors
before 2004 and 2 in 2006 to 26 in 2014; in fact, 6% of the total number
of deaths occurred in 2014 in the emergency department and intensive
care unit led to multi-tissue donation (2 or more tissues donated per
donor), and health professionals established the exitus -donation link.
Conclusions: In the last years we have witnessed a spectacular progress
in the clinical use of human tissue in different areas which has generated
a considerate tissue donor demand. Tissue donors generated by patients
who die of cardiac arrest and are not candidates for solid organ donation
(the majority of them) suppose a relevant source of tissue donors that
should always be considered.
Grant Acknowledgment: We would like to thank donor relatives for
their priceless contribution and understanding. Thanks to them thousands
of people are born again.
Reference
1. Multi-tissues donor: a reachable option. Medicina Intensiva Daga D et al
2011, 35:388-392.

FLUIDS, BLEEDING AND THROMBOSIS II
A908
Using of prothrombin complex concentrate in patients with traumainduced coagulopathy
O Tarabrin1*, O Chystikov2, S Shcherbakov1, D Gavrychenko1, G Mazurenko1,
P Tarabrin2
1
Odessa National Medical University, Anesthesiology, Intensive Care with
Postgraduate Education, Odessa, Ukraine; 2Odessa National Medical
University, Odessa, Ukraine
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A908
Introduction: The relevance of trauma-induced coagulopathy is a major
factor leading to a fourfold increase in the mortality in patients with
polytrauma (K. Brohi et al., 2007). The main reason associated with
traumatic injury deaths is uncontrolled bleeding.
Objectives: To compare the effectiveness of prothrombin complex
concentrate (PCC) and fresh frozen plasma (FFP) in patients with multiple
trauma, complicated with coagulopathy bleeding.
Methods: The study involved 63 patients who entered the Odessa
Regional Hospital with traumatic injuries: concomitant skeletal trauma,
fractures of femur and humerus. Patients were divided into 2 groups: 1st
group (n = 32) as a treatment of coagulopathy was received PCC in a
dose of 1 ml/kg (25 IU/kg) at time of admission to the intensive care unit
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(ICU); 2nd group (n = 31) received FFP in a dose of 15 ml/kg. Evaluation of
the functional state of the hemostasis system was carried out using lowfrequency piezoelectric thromboelastography (LPTEG) on admission to
hospital and 24 hours after the patient’s admission to the ICU.
Results: According to LPTEG indicators polytrauma patients has a
statistically significant abnormalities in all parts of hemostatic system:
platelet aggregation - Intensity of contact coagulation (ICC), the
coagulation - Intensity of coagulation drive (ICD), clot maximum density
(MA) and fibrinolytic activity - Index of retraction and clot lysis (IRCL). ICC
in patients with multiple injuries was reduced by 28.49%, ICD was less
than normal at 35.78%, MA was reduced by 76.67%, IRCL was 91,16%
above the norm. Patients of 1st group according LFTEG had significant
changes in all parts of coagulation 24 hours after the intensive care.
Indicators of platelet hemostasis characterized by persistence of
hypoagregation: ICC was reduced by 24.71%, compared to the norm;
parameters of coagulation and fibrinolysis have reliable trend toward
normal and decreasing the activity of fibrinolysis index reaches normal
reference values. Patients of 2 nd group have hypoagregation and
hypocoagulation state with increased active of fibrinolysis: ICC was
reduced by 24.72%, ICD reduced by 20.76%, MA was reduced by 23.54%,
IRCL was above the norm to 25.21%. Clinically, patients of the 1st group
had reducing the volume of blood transfusions as opposed to the 2 nd
group.
Conclusions: Patients with multiple injuries have violation in all parts of
hemostatic system. The use of prothrombin complex concentrate can
reduce the severity of pathological changes in the hemostasis in patients
with polytrauma.

A909
Intensive care admission in patients with hellp syndrome in a tertiary
referral hospital
E Gedik1*, N Yücel2, T Sahin3, E Koca4, YZ Çolak2, T Togal2
1
Baskent University, Ankara, Turkey; 2Inonu University, Malatya, Turkey; 3Ersin
Arslan State Hospital, Gaziantep, Turkey; 4Malatya State Hospital, Malatya,
Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A909
Introduction: Every year, 500.000 mothers die from pregnancy-related
complications, and 99% of these deaths occur in low- and middle-income
countries [1]. These maternal deaths occur from complications associated
with pre-eclampsia or eclampsia; hemolysis elevated liver enzymes, and
low platelet (HELLP) syndrome, or other hypertensive disorder of
pregnancy [2].
Objectives: To identify risk factors affecting maternal outcome among
women with Hemolysis, Elevated Liver Enzymes, and Low Platelets
(HELLP) syndrome who required transfer for critical care.
Methods: All 77 women with HELLP syndrome who sought care for
delivery and postpartum assessment at the emergency department, and
who were treated in our intensive care unit between January 2007 and
July 2012 were identified, retrospectively. Findings were analyzed
according to surviving and non-surviving patients.
Results: Maternal mortality rate was 14% and perinatal death occurred in
24 of 81 fetuses and newborn (30%). The most common cause of
maternal complications was disseminated intravascular coagulation in 22
patients (29%), acute renal failure in 19 patients (25%), and postpartum
hemorrhage in 16 patients (21%). Compared with surviving women, nonsurviving women had higher mean values for international normalized
ratio (p < 0.0001), levels of serum aspartate aminotransferase (p <
0.0001), serum alanine aminotransferase (p < 0.0001), lactate
dehydrogenase (p <0.0001), and bilirubin (p = 0.040) and lower platelet
count (p = 0.005).
Conclusions: The patients with HELLP syndrome should be treated in
intensive care unit, especially after cesarean delivery. Disseminated
intravascular coagulation is major risk factor affecting maternal outcome.
References
1. World Health Organization: The World Health Report 2005: make every
mother and child count. Geneva, World Health Organization 2005.
2. Duley L: The global impact of pre-eclampsia and eclampsia. Semin
Perinatol 2009, 33:130-7.
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apixaban levels
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A910
Introduction: Apixaban (Eliquis®) is a direct and competitive inhibitor of
factor FXa that is approved for thrombosis prophylaxis after hip and knee
replacement surgery, in non-valvular atrial fibrillation and venous
thromboembolic events therapy [1]. In cases of severe hemorrhages there
is no approved specific antidote available to reverse the effect of
apixaban yet. Previous animal and in vitro studies [2,3] with
supratherapeutic concentrations of apixaban (200ng ml-1) have shown
that activated prothrombin complex concentrate (aPCC) and recombinant
factor VIIa (rFVIIa) have a greater effect in reversing the effect of apixaban
than prothrombin complex concentrate (PCC). The effect of these nonspecific hemostatic agents for reversal of apixaban concentrations
measured in patients after prophylactic doses (maximum observed
plasma concentration 62 ng ml-1 [4]) remains unclear.
Objectives: Evaluation of the efficacy of PCC, aPCC and rFVIIa for reversal of
prophylactic concentration of apixaban induced alterations in hemostasis.
Methods: Blood samples from 10 healthy volunteers were spiked with
apixaban in a corresponding dose of 2.5 mg twice daily (4) and clinically
relevant concentrations of PCC: Cofact®: 25 IU kg-1 (0,35 IU ml-1), aPCC:
FEIBA® 25 IU kg-1 (0,35 IU ml-1) and rFVIIa: Novoseven® 90μg kg-1 (1 μg
ml-1). Tests were performed including thromboelastometry, prothrombin
time (PT) and activated partial thromboplastin (aPTT). Statistical analysis
was performed using non-parametric Wilcoxon pair-wise test.
Results: Apix-apixaban; Data are median (95% confidence interval). *p <
0,05 vs. Control, #p < 0,05 vs. apix.
Prolongations in measured latency parameters were corrected by the
different concentrates with variable efficacies (rFVIIa≥aPCC>PCC). Addition
of aPCC and rFVIIa to the spiked blood samples leads to overcorrection of
PT, aPTT and CT-EXTEM.
Conclusions: Recombinant FVIIa and aPCC have the potential to restore
the induced alterations in hemostasis of apixaban in prophylactic dose in
vitro. PCC showed partial effects only. The reversal effects of activated
factor concentrates tend to overcorrection, which might be a risk for
thrombotic events.
Grant Acknowledgment: Research Grant from Bristol-Myers Squibb/
Pfizer.
References
1. [http://www.ema.europa.eu/docs/en_GB/document_library/EPAR__Product_Information/human/002148/WC500107728.pdf].
2. Escolar G, et al: PLoS One 8(11):e78696.
3. Martin AC, et al: J Thromb Haemost 2015, 13(3):426-36, Mar;.
4. Frost C, et al: Br J Clin Pharmacol 2013, 76(5):776-86, Nov;.

A911
Correlation between ffp transfusion and apache ii score in ICU patients
A Vakalos*, V Popko
Xanthi General Hospital, ICU, Xanthi, Greece
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A911
Introduction: While plasma donation is still necessary as a unique source
of human proteins and to treat coagulation disorders, FFP administration
seems to have high rate of inappropriate indication. After all, FFP
transfusion is not risk free, and is associated with lung injury, infectious
disease and circulatory overload in recipients. On the other hand, high
severity grade patients may have impaired physical status and increased
demand for FFP transfusion.
Objectives: The aim of our retrospective observation study was to test
the hypothesis that a correlation exists between FFP transfusion and
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Table 1(abstract A910)
Control

apix

PCC 0,35IU ml-1

aPCC 0,35IU ml-1

rFVIIa 1μg ml-1

apix ng ml-1

0

53

55

53

53

CT-EXTEM (s)

70

78

78#

57*#

52*#

aPTT (s)

34,6

37,0*

37,3*#

32,9*#

29,5*#

PT (s)

13,7

14,0*

13,0*#

11,5*#

9,0*#

Table 1(abstract A911) Correlation between APACHE II score and FFP
FFP

Slope

r

r2

S. Error

Lower C.I.

Upper C.I.

Total

1.740

0.1939

0.0376

3.327

-6.129

9.608

0.6171

Per parienr

-0.049

-0.328

0.1077

0.054

-0.176

0.078

0.3885

Per Hosp. Day

-0.005

-0.495

0.2457

0.003

-0.014

0.003

0.1746

Per pt ventilated

-0.005

-0.353

0.1252

0.056

-0.190

0.077

0.3503

Per Vent Day

-0.006

-0.427

0.1828

0.005

-0.019

0.005

0.2511

APACHE II score on admission, in our both medical and surgical ICU
served in community hospital.
Methods: From January 2006 to June 2014 admitted to our ICU 620
patients, mean age 64.8 years, mean length of ICU stay (LOS) 14.2 days,
mean mechanical ventilation duration per ventilated patient (V. Days) 12.23
days, mean APACHE II score on admission 21.2, predicted mortality 38.9 %,
actual mortality 31.45 %, Standardized Mortality Ratio (SMR) 0.80. From our
database we looked for age and the following values and indexes according
FFP transfusion per year from 2006 to 2014 (mean values). Total, per patient,
per hospitalization days (HD), per patient under mechanical ventilation (pts
V) and per ventilation days (VD) 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 APACHE II score and FFP transfusion.
Results: Conclusions: According to our data, there was no statistically
significant correlation detected between APACHE II score and FFP
transfusion indexes. Our data suggest that even though some high
severity grade patients may need more FFP than others, FFP transfused
do not correlate statistically significant with APACHE II score on admission
in ICU patients.

A912
Protective effects of low dose stabilized haemoglobin solution in
experimental global ischaemia-reperfusion injury
L Zacchetti1,2*, M Singer2
1
Università degli Studi di Milano, Dipartimento di Fisiopatologia MedicoChirurgica e dei Trapianti, Milano, Italy; 2University College London,
Bloomsbury Institute of Intensive Care Medicine, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A912
Introduction: We previously reported that low doses of the purified
stabilized bovine haemoglobin (EXP1) improved survival in a severe
haemorrhage reperfusion model with beneficial effects on oxidative stress
(unpublished data). We here report additional findings on a similar
formulation, EXP2, at different doses using the same model of shock
resuscitation.
Methods: Male Wistar rats (weight 306 ± 15g) underwent arterial and
central venous cannulation, tracheostomy, bladder catheterization and
placement of a liver tissue pO 2 sensor (Oxford Optronix, Oxford, UK).
Controlled haemorrhage (45% of estimated blood volume) was induced
over 15 minutes and sustained shock (MAP target 40-45 mmHg) was
maintained for an additional 75 minutes. After crystalloid resuscitation,
animals were randomized to receive a bolus injection of either Ringer’s
lactate (control) or EXP2 at 200, 400 or 900 mg/kg (New A Innovation
Limited, Hong Kong). 700 mg/kg is approximately equivalent to a one-unit
blood transfusion. Continuous i.v. fluid administration (10 mg/kg/hr) was
then infused for the following 4 hours. Echocardiography, blood gas

p value

analysis, blood pressure and liver tissue pO2 were measured pre- and postinsult, and then at hourly intervals. Two-way ANOVA with post-hoc t testing
was used to detect statistically significant differences.
Results: Four-hour survival was 50%, 87.5%, 66.7% and 62.5% for the
control, 200, 400 and 900 mg/kg groups, respectively. Small but significant
changes were seen in plasma Hb levels, no changes were seen in lactate or
oxygen delivery, while liver tissue pO 2 increased only in the 400 mg/kg
group. Notably, urine output improved at all EXP2 doses, particularly in the
900 mg/kg group, though the pressor effect was identical for all doses of
EXP2.
Conclusions: Low dose stabilized haemoglobin solution has potential
utility in the treatment of global ischaemia-reperfusion injury though
further work is needed to clarify optimal dose and mechanism(s) of
action.
Grant Acknowledgment: New A Innovation Limited.

A913
Severe hypophosphatemia in the critically ill: are we replacing enough?
J Millwood Hargrave1,2*, K Agarwal1,2, A Ahmed1,2, C-H Toh3,4, C Downey3,
ID Welters1,2
1
Royal Liverpool University Hospital, Intensive Care Unit, Liverpool, United
Kingdom; 2University of Liverpool, Institute of Ageing and Chronic Disease,
Liverpool, United Kingdom; 3Royal Liverpool University Hospital, Department
of Haematology, Liverpool, United Kingdom; 4University of Liverpool,
Institute of Infection and Global Health, Liverpool, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A913
Introduction: Severe hypophosphatemia is frequently seen in the critically
ill, and its presence is associated with significant morbidity. Although
phosphate correction is commonly performed in a critical care

Figure 1(abstract A912)
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Methods: Patient data over seven days following admission was
retrospectively collected for 1,038 admissions to critical care units of a
tertiary hospital. 22 patients with severe hypophosphatemia (Serum
phosphate < 0.4 mmol/l) were identified from this data set. In these
patients, demographic and clinical data as well as time course of serum
phosphate concentrations and total oral and parenteral phosphate
supplementation were recorded. The clinical course for serum phosphate
levels was observed during the first seven days following admission.
A local protocol for phosphate replacement is in place which suggests
administration of up to 40 mmol/day in severe hypophosphatemia. All
patients received phosphate supplementation within the seven days
following admission, and the daily supplementation given was compared
to the recommended phosphate supplementation as per local protocol.
Results: 22 patients were eligible for inclusion. The mean age was 48.2 ±
15.5 years, the mean APACHE II score 18.9 ± 7.0, and 50% of patients were
female. Mean serum phosphate levels normalised from admission
(0.32 mmol/l ± 0.06) to day five (0.90 mmol/l ± 0.22) in the majority of
patients (73.7%).
There was a significant difference between the phosphate supplementation
severely hypophosphatemic patients received (7.23 ± 4.85 mmol) compared
to the recommended phosphate replacement (14.91 mmol) as per local
protocol, over the first seven days following admission.
Conclusions: Phosphate supplementation in severe hypophosphatemia is
less than recommended. As a consequence, normalisation of phosphate levels
was achieved only after 5 days of Intensive Care and only in about three
quarter of severely hypophosphatemic patients. This may reflect the need
for more aggressive phosphate supplementation in our critical care unit.
Grant Acknowledgment: We have read and understood ESICM policy on
declaration of grants and declare that we have received no grants for this
project.
References
1. Amanzadeh J, Reilly RF Jr: Hypophosphatemia: an evidence-based
approach to its clinical consequences and management. Nature clinical
practice Nephrology 2006, 2:136-48.
2. Geerse DA, Bindels AJ, et al: Treatment of hypophosphatemia in the
intensive care unit: a review. Critical Care 2010, 14:R147.

A914
Analysis of transfusion requirements and costs before and after the
introduction of thromboelastometry guided factor concentrate based
algorithm for the therapy of coagulopathy in massive bleeding
I Zykova*, P Sedlak, D Morman
Regional Hospital Liberec, Department of Anesthesiology and Intensive Care
Medicine, Liberec, Czech Republic
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A914

Figure 3(abstract A912)

environment, the optimal amount of phosphate supplementation and the
role of serum phosphate levels in the early days following admission
remains uncertain.
Objectives: We sought to establish the course of severe hypophosphatemia
in the early days of critical illness (Day 1 - 7) and to ascertain whether
phosphate supplementation delivered to severely hypophosphatemic
patients led to appropriate rise in serum phosphate concentrations.

Introduction: Our ICU is a general mixed ICU with 9 beds in a trauma
centre. We admit over 300 patients/year. We have started using
thromboelastometry (ROTEM) in 2009. Thromboelastometry is used to guide
the therapy of massive bleeding and therapy of coagulopathy in ICU
patients. The usage of thromboelastometry has been increasing since 2009
and in January 2014 we have implemented POC thromboelastometry
guided factor concentrate based coagulation algorithm for the treatment of
coagulopathy in massive bleeding [1].
Objectives: Analysis of transfusion requirements of packed red blood cells
(PRBC), plasma (FFP), platelet concentrates and the usage of fibrinogen
and prothrombin complex concentrate (PCC) in ICU patients before and
after the introduction of thromboelastometry guided factor concentrate
based coagulation algorithm for the treatment of coagulopathy in massive
bleeding and its influence on cost of therapy.
Methods: Retrospective analysis of the utilisation of blood products (PRBC,
FFP, platelet concentrates in therapeutic doses) and fibrinogen and PCC
before and after the introduction of thromboelastometry guided factor
concentrate based coagulation algorithm.
Results: The usage of all allogenic blood products has decreased in our
unit after the introduction of thromboelastometry guided factor
concentrate based coagulation algorithm by 46,7%.
The reduction of PRBC was 16,6%, platelet concentrate usage decreased
by 43,6 % and FFP usage decreased by 81,8%.
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Figure 1(abstract A914) evolution of usage of all blood products in
time

Figure 2(abstract A914) evolution in usage of PRBC,FFP and
platelets

Table 1(abstract A914)
fibrinogen (g)

PCC (doses)

2013

146

91

2014

257

128

[usage of fibrinogen and PCC]

The usage of fibrinogen and PCC has increased after the implementation
of algorithm.
The cost of therapy of bleeding and coagulopathy in our ICU (cost of PRBC,
FFP, platelet concentrates, fibrinogen and PCC) has not significantly
changed after the implementation of algorithm.
Conclusions: We have achieved a major reduction in allogenic blood
products after the introduction of a thromboelastometry guided factor
concentrate based coagulation algorithm in our intensive care unit. The
usage of fibrinogen and PCC has increased, but the cost has not
significantly changed. Implementation of thromboelastometry guided
factor concentrate based coagulation algorithm reduces the exposure of
intensive care patients to allogenic blood products and does not increase
cost of therapy of bleeding and coagulopathy.
Grant Acknowledgment: Our study was supported by a grant from
Scientific Board of Regional Hospital Liberec.
Reference
1. Schochl H, Maegele M, Solomon C, Gorlinger K: Voelckel: Early and
individualized goal-directed therapy for trauma-induced coagulopathy.
Scan J Trauma, Resuscitation and Emergency Medicine 2012, 20:15.

Introduction: It has been more than a decade since the TRICC trial
established the concept of restrictive transfusion. The CRIT study
subsequently showed that RBC transfusion may be an independent
predictor of worse outcome. We undertook an audit to determine how our
practice compares to the current evidence.
Methods: All ICU patients in the Victoria Infirmary receiving red blood
cells between January 2013 and January 2014 were identified. The
haemoglobin transfusion trigger was obtained from our clinical
information system. The presence of bleeding, severe sepsis, ischaemic
heart disease and traumatic brain injury were determined from our
intensive care patient database and transfusion request forms.
Results: Red blood cells were issued a total of 124 times during the
study period. In only 15 (12%) instances was the Hb trigger < 70g/L. The
remaining 109 (88%) units transfused were at a Hb >70g/L. Within this
high transfusion trigger group, there were 52 (48%) cases of bleeding, 67
(61%) cases of severe sepsis, 28 (26%) cases of ischaemic heart disease
and 2 (2%) cases of traumatic brain injury. This left only 15 (12%)
occasions where there appeared to be no clear justification for the
decision to transfuse.
Conclusions: Despite the well recognized Hb trigger of 70g/L, there has
been ambiguity regarding transfusion triggers in certain patients. New
evidence is emerging to support restrictive transfusion in acute upper GI
bleeding [1], septic shock [2] and traumatic brain injury [3]. Only 12% in
our audit had no clear justification for transfusion but it is arguable that a
restrictive strategy should have been used in these subgroups. Of note,
19 cases of severe sepsis also had coexisting coronary artery disease as
did 8 cases of bleeding which were not limited to upper GI bleeding. In
addition much of the evidence is so recent that it predates our audit but
there is certainly a need for increased awareness of these new trials.
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Introduction: Transfusion is a treatment in continuing debate and
controversy. In recent years, there has been an increased interest about
the “storage lesions” and its possible clinical consequences, and in
addition, there has been an increased concern about the effect of the
“age” of packed red blood cells.
Objectives: Determining the influence of the age of the packed cells in
stable trauma patients in hemolysis parameters and in the performance
of transfusion.
Methods: Prospective, descriptive, observational study on a cohort of
patients with severe trauma, that were admitted more than 72 hours in
the ICU of Trauma and Emergency of a high complexity hospital, without
active bleeding. November 2012 to January 2014. It was measured
hemoglobin (hb), hematocrit (hct), plasma free hemoglobin (fhb) by
HemoCue®, bilirrubin and LDH before and after transfusion of one packed
red blood cells. The attending physician determined the transfusion
requirement, individually. We collected data about storage and

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 452 of 507

characteristics of packed red blood cells and their age ("young blood” if it
was less than 14 days and “old blood” if it was more than 14 days).
Statistical data were analyzed by SPSS 16.0 considering statistically
significant at P < 0.05.
Results: 34 transfusions were performed, with average threshold of 6.8 ±
0.3 g / dl for hb and 20.3% ± 1.6% for hematocrit. The most common
blood group was the group O+ (56% of transfusions). The plasma free
hemoglobin average pre-transfusion was 0.13 ± 0.06 g/dl compared to
0.19 ± 0.06 g/dl post-transfusion (p < 0.05). Increasing bilirrubin level was
significant too, with a mean value of pre-transfusion 0.88 ± 0.90 mg/dl vs
1.14 ± 1.17 mg/dl post-transfusion. The average pre-transfusion LDH was
371.24 ± 197.75 U/L and posttransfusion was 396.39 ± 199.46 U/L (p =
0.06). These figures vary depending on the age of the blood, with an
average increase fhb of 0.057 ± 0.11 g/dl for young blood versus 0.064 ±
0.062 g/dl for old blood (p > 0,05).
?twb=0.28w?>Hb performance adjusted to body surface is higher in young
versus old blood, with an average of 0.91g / dl per kg / m2 ± 0.58 vs
0,51g / dl per kg / m2 ± 0.13 for hb and 2.88% per Kg / m2 ± 1.84 vs
1.57% per Kg / m2 ± 0.52 for hematocrit (p < 0.001).
Conclusions: The transfusion of one packed red blood cells increases
BPH and hemolysis significantly. Young blood transfusion has higher
performance.
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Introduction: Present-day transfusion protocols typically specify
haemoglobin (Hb) levels as transfusion triggers (i.e. patients below a
specified Hb level are almost universally transfused with red blood cells
(RBCs), patients above a second threshold are rarely transfused). Between
these two Hb levels lies a range (the so called ‘grey area’) in which RBC
transfusion practices differ based on estimated susceptibility of patients
to hypoxic complications.
Objectives: We aimed to quantify the Hb levels determining the
boundaries of this grey area within a critically ill ICU population.

Methods: We conducted an observational cohort study at the combined
medical-surgical intensive care unit (ICU) of the Leiden University Medical
Center (LUMC) using routinely collected data from previously admitted
critically ill patients. Our study cohort consists of all adult, critically ill
patients developing moderate to severe anaemia (Hb ≤10 g/dL) at any
point during their admission to the ICU between November 2004 and
October 2014. We assessed the proportion of Hb measurements resulting
in RBC transfusion within 6 hours for the various Hb strata.
Results: Our cohort consisted of 9,760 patients representing 11,306
admissions on which 127,558 hemoglobin measurements were
performed. In total 11.1% of the collected Hb measurements preceded a
RBC transfusion by 6 hours or less. Table 1 shows the proportions of Hb
measurements leading to transfusion within 6 hours stratified by Hb-level.
Conclusions: Our results suggest the ‘grey area’ to have an upper Hb
boundary of around 8 g/dL. However a clear lower boundary cannot be
elucidated from this data set as we did not observe the increase in
incidence of RBC transfusion we expected to see with extremely low Hb
levels. Possible explanations are that this extremely low Hb stratum
encompassed patients who were Jehovah’s witnesses, patients with other
restrictions/limitations to receive transfusion, or patients in which lifesustaining treatment was withheld. The lack of uniform RBC transfusion
triggers thus stems from clinical factors, considered by the treating
physician, other than hemoglobin levels. This finding is consistent with
most transfusion guidelines, which indeed advise the taking of other
clinical factors into account when making decisions regarding RBC
transfusion.

ADVANCES IN N&AHP PRACTICE II
A918
Recording of patient weight in the intensive care unit: a survey of
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1
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Introduction: A recent single-centre audit uncovered inadequacies in the
practice of measuring and recording of patient body weight (BW), and
knowledge of weight based clinical calculations in ICU. To further
investigate this, we distributed and promoted a multi-disciplinary survey
to assess current practice and knowledge in all ICU’s in the Wessex
region, UK.
Objectives: The aim was to identify areas of good practice and
implement this practice in all ICUs in the Wessex region.
Methods: A survey was distributed to the multidisciplinary team in
12 ICUs. The following were included: responder job position, practice for
weight and height recording in their ICU, and knowledge of what type of
BW measurement should be used for a variety of drug dosing and lung
protective ventilation (LPV) calculations.
Results: 451 responses were received. Nurses 60% (n = 270), Doctors in
training 22% (n = 98), Consultants 13% (n = 57) and other healthcare

Table 1(abstract A917) Hb measurements leading to RBC transfusion
Hb levels (g/ No RBC transfusion within 6 hours after Hb
dL)
measurement

RBC transfusion within 6 hours after Hb
measurement

Total No. of Hb
measurements

<5

182 (63.2%)

106 (36.8%)

288

5-6

285 (44.5%)

355 (55.5%)

640

6-7

1,634 (52.0%)

1,508 (48.0%)

3,142

7-8

12,651 (68.0%)

5,899 (32.0%)

18,460

8-9

36,324 (91.4%)

3,395 (8.6%)

39,719

9 - 10

34,862 (94.6%)

2,004 (5.4%)

36,866

> 10

27,500 (96.7%)

943 (3.3%)

28,443

Total

113,348 (88.9%)

14,210 (11.1%)

127,558
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professionals 3.5% (n = 16), 10 did not state their occupation. 48% of
respondents replied that BW documented on admission was estimated.
When BW was actually measured or calculated, 69% used actual BW
(ABW) and 28% ideal BW (IBW), some both. The recorded height was
measured by 52% of responders, estimated by 31% and derived from
forearm or tibia length by 20%.
57% of responders correctly identified that IBW or predicted BW should
be used for LPV. 21% of consultants answered incorrectly, 18% did not
answer.
Exceptional good practice was demonstrated in one institution where BW
was measured or calculated by 100% of 40 responders. In this ICU 100%
of respondents knew that either ideal or predicted BW in used to
calculate desired tidal volume as part of LPV.
When analysing answers to the drug dosing questions, only doctors and
pharmacists were included (n = 161). 35% (n = 56) correctly indicated that
ABW should be used to calculate Suxamethonium dosage in obese
patients.53% (n = 86), 37% and 36% knew that dosing of unfractionated
heparin, Gentamycin and Vancomycin respectively in non-obese patient is
based on the ABW.
Conclusions: Measurement and recording of accurate BW and height is
inconsistent and poor in most of the ICUs surveyed. There are significant
knowledge gaps in identifying what BW should be used for a variety of
clinical and pharmacological drug calculations. Errors and lack of
knowledge may result in ineffective treatment and unsafe quantities of
therapeutic interventions like LPV.
Following this survey, compliance with LVP was audited in these ICUs. It
demonstrated that in the institution where accurate documentation of
BW and height is mandatory on admission, the compliance with LVP at 8
ml/kg was significantly better than any ICU in Wessex (100% compliance).
Local leads have presented the results of the survey and promoted
documentation of ABW and height as a mandatory part of ICU admission.
Following the education process, compliance with documentation of
measured BW and height will be audited.
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Nurse delivered focused echocardiography to determine intravascular
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Introduction: Focused echocardiography is increasingly used by
clinicians in the management of critically ill patients and has been
adopted by the Defence Medical Services as a tool to guide flow
assessment and resuscitation in deployed critical care.
Objectives: We aimed to explore whether two focused echo techniques;
Inferior Vena Cava (IVC) and Left Ventricular Outflow Tract (LVOT) Velocity

Figure 1(abstract A919) Bland Altman plot of measured IVC
diameters
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Figure 2(abstract A919) Bland Altman plot of LVOT VTi
measurements

Time Integer (VTi) variability could be taught to a group of critical care
nurse who had no previous exposure to ultrasound imaging.
Methods: Ethical approval was waived for this service improvement study.
After a five week program of training validation was carried out on healthy
volunteers. The mentor, an accredited focused echo trainer, and six nurses
performed a total of 48 scans on 11 volunteers. The mentor and students
acquired subcostal long axis and apical five chamber windows using a
high frequency linear ultrasound probe (Sonosite M Turbo, P21-51x
transducer). Mean values from three measurements were obtained for IVC
diameter and LVOT VTi. Minimum and maximum values were recorded for
both variables across a full respiratory cycle. Echo images were saved and
at least two images for each student were reviewed offline by an
accredited echo training supervisor.
Results: In all cases students were able to obtain adequate echo
windows. There was good correlation between values recorded by the
mentor and students for both IVC diameter (r = 0.90, p < 0.001) and
LVOT VTi (r = 0.77, p < 0.001). Bland Altman analysis showed good
correlation with minimal bias for VTi measurements. There was, however,
some increase in bias for IVC measurements below 1.2 cm.
Conclusion: We demonstrated that two focused echo techniques for
assessing intravascular volume status could be acquired by specialist
nurses, with no previous experience, in a relatively short time and that
results were comparable to those produced by an experienced
practitioner. These results will need to be replicated in a clinical setting
before being adopted into practice.

A920
International nursing advanced competency-based training for
intensive care: a europe-wide survey
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2
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Kingdom; 3University of Liverpool, Liverpool, United Kingdom; 4Ghent
University, Department of Internal Medicine, Ghent, Belgium; 5Royal Devon
and Exeter Hospital, Exeter, United Kingdom; 6Kaplan Medical Centre,
Rehovot, Israel; 7Athens Military Hospital, Athens, Greece; 8Copenhagen
University Hospital, Copenhagen, Denmark
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A920
Introduction: The role of the ICU nurse is becoming increasingly
complex and Intensive Care nursing (ICN) is regarded as a highly
specialised area of nursing. Across Europe pre-registration nursing
programs have some consistency, however there is no consensus on
education or practice requirements for ICN despite increasing clinical
demand.
Objectives: The objectives of this study were to map adult ICN training
programs throughout Europe; examine what competency based training
has been developed for ICN, and review current educational structures
and process to enable possible barriers to a Europe-wide competencybased training program to be identified.
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Methods: Modelled on the CoBaTrICE study [1], a survey was distributed
through ICN networks throughout Europe to collect data on current ICN
training and education, methods of assessment/ accreditation and
regulatory frameworks/guidelines that inform ICN education and training.
Results: Survey data was collected in 2014. Thirty-two responses were
received, representing 24 countries in Europe. Whilst most countries (83%)
reported presence of national ICN society, ICN was recognised as a
specialty area in only 54% of countries. ICN education was provided in
66% of countries, across a mix of settings (50%) and at university (25%),
resulting in a variety of qualifications. Prior experience in ICU was required
in 43.8% of countries prior to formal ICN education, and programs ranges
in duration from 240 hours to 2 years. Regardless of whether formal ICN
education was provided, most countries reported challenges: lack of
national standard, lack of time and lack of protection for the title.
Conclusions: Regardless of the WHO ICN curriculum [2], there remains
considerable variation across Europe in terms of education, certification,
regulation and scope of practice for specialist ICN nursing roles. This
highlights the need for standardisation to reduce role confusion, enable
mobility of the ICN workforce and promote equivalence in advanced ICN
practice roles.
Grant Acknowledgment: ESICM.
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Peristaltic infusion of red blood cells: analysis of hemolysis ratio,
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Introduction: It is unclear whether the use of linear peristaltic infusion
pumps with different propulsion mechanisms can affect the quality of red
blood cells (RBCs) transfusion. We hypothesized that the mechanism of
liquid propulsion, infusion rate, complete or incomplete compression of
the infusion sets segment and type of pumping segment composition
materials are variables that can influence RBC infusion quality.
Objectives: To analyze the effects of two linear peristaltic infusion pumps
on RBC hemolysis ratio, plasma hemoglobin and potassium levels,
according to the use two different infusion rates.
Methods: Experimental transfusions of RBC simulating nursing clinical
practice were accomplished in three linear peristaltic infusion pumps with
horizontal peristaltic finger mechanism (A) and three linear peristaltic
infusion pumps with a vertical peristaltic mechanism that compress the
administration tube halfway to closure (B). The infusion pumps were set
at 100 ml/h and 300 ml/h. The six pumps and the two infusion rates
were randomly submitted to analysis. Plasma hemoglobin (g/dl),
hemolysis ratio (%) and potassium levels (mmol/L) were assessed in RBC
before manipulation directly from the RBC bag (C1), after free flow
through the macro drip intravenous infusion sets (C2) and after infusion
by the peristaltic mechanisms (E). Data were analyzed according to mean,
standard deviation, and t test, significance level set as p≤ 0.05.
Results: A significant effect of the pump mechanism was verified between
infusion pumps A and B only in plasma hemoglobin (A = 0.419 ± 0.216;
B = 0.251 ± 0.205; p = 0.021). A statically similar plasma potassium level
(A=39.6 ± 3.0; B=40.3 ± 2.3; p = 0.471) and hemolysis ratio (A = 0.582 ±
0.256; B = 0.392 ± 0.404; p = 0.089) were obtained. Hemolysis between C1
to C2 and E presented variation in infusion pump A ranging from 0.503(±
0.740) in C1, 0.417(± 0.610) in C2 and to 1.131(± 1.180) in E. According to
the studied infusion rates, hemolysis was higher to infusion pump A at 100
ml/h (p < 0.0001) and infusion pump B at 300 ml/h (p = 0.004). The plasma
hemoglobin level was higher in infusion pumps A at 100 ml/h (p = 0.009)
and similar between pumps (p = 0.576) at 300 ml/h. The plasma potassium
level variation according to infusion rates did not present significant
variation (p > 0.05).
Conclusions: Comparisons between pumps demonstrated a higher
increment of plasma hemoglobin in infusion pump A. According to the
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studied rates, hemolysis ratio was higher in infusion pump A at 100 ml/h
and in infusion pump B at 300 ml/h; plasma hemoglobin was higher in
infusion pump A at 100 ml/h; plasma potassium levels had no significant
variations. A hemolysis ratio higher than 0.8% was verified only in
infusion pump A at 100 ml/h.
Grant Acknowledgment: FAPESP-Sao Paulo Research Foundation n.12/
25284-9.
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Introduction: Policies of visiting in intensive care units effect both
patients care and nursing care.
Objective: This study aims to assess views of intensive care nurses about
the effect of patient visiting hours on patients and nursing care.
Methods: A data gathering questionnaire consisting of 20 questions has
been used in this descriptive research. Among the nurses working in the
departments of medical and surgical intensive care units of a teaching and
research hospital, the ones who have given their consents has been
included in the study.
Results: 120 nurses who are working at medical and surgical intensive care
units have been included in the study. Mean age for the nurses is 29 ± 5.7
and 82.5% of them have bachelor’s degrees. All the nurses participating in
the study stated that patient visiting hours are not completely flexible and
individual, age and time constrictions do exist. 88.3% of the nurses stated
that they take isolation precautions for the visitors when the visitors are in
the intensive care unit. 92.3% of the medical intensive care nurses and 52%
of the surgical intensive care nurses see the patient visiting hours as a
source of stress. Furthermore, 52.3% of the nurses with 1 to 5 years of ICU
work time, 61% of the nurses with 6 to 10 years of ICU work time, 61.4% of
the nurses with 11 to 15 years of ICU work time and 87.5% of the nurses
with more than 15 years of ICU work time states that patient visiting hours
increase their work load. Statistically this is significant. 57% of the nurses
consider the visiting hours as having a negative impact on the nursing care
given to the patients. About the appropriate visiting hours, 10% of the
nurses state that as long as full isolation precautions are applied there
should be no restrictions, 89.2% of the nurses state that time, individual and
age restrictions should be applied, and 0.8% of the nurses state that it
should be severely restricted and a rigid observation of rules should be
applied.
Conclusions: Although, intensive care nurses state that, patient visiting
hours are a source of stress for them, increase their workload and
negatively affect the quality of the nursing care most of them, they
suggested that visits should be continued with brief interviews.
Grant Acknowledgment: This research received no specific grant from
any funding agency in the public, commercial, or not-for-profit sectors.
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Objectives: The aim of this study was to determine the mostly needed
communication topics and define communicational needs of cardiac
surgery patients during their wake up process.
Methods: This was a descriptive and observational study implemented in
a training and research hospital between 1 March and 1 August, 2014,
among 132 volunteering patients. The descriptive data of patients were
obtained from patient records and the patients themselves. The preferred
communication method and topics of intubated patients were decided
after the observations taken place during their wake up process.
Beginning after two hours after their wake up, the patients who were
capable to speak were questioned face to face interview about the
sufficiency of the communication during the wake up process.
Results: Seventy eight percent of volunteering patients had undergone
coroner bypass surgery and sixty-eight percent were male. The
communication method preferences of intubated patients during their
wake up process were as follows; confirmation (48%), signing (35%),
touching (09%), writing (05%), using communication cards (02%). The
patients stated the needed topics during the process as; “I can’t breathe,
and take the tube out” (59%), “Did the operation finish?” Is it day or
night? which day is today? What time is it?” (52%), “I have pain” (48%),
“I am thirsty, I want water” (44%). Having been asked two hours after
intubation about the sufficiency of communication during the process,
patients stated that they experienced difficulties in building
communication (41%), couldn’t communicate because of weakness,
tiredness and pain (%32), couldn’t remember the process (21%), and
didn’t experience any problem in communication.
Conclusions: The most frequent communication method patients used
was approval, whereas the most frequent topics were about physiologic
needs and information related to the surgery. Patients experienced
difficulty in or no communication. As the result of this study it was
considered that nurses should properly observe their patients, pay
attention to their communication requests know the most frequent topics
and improve their communicational skills.
Grant Acknowledgment: We have no financial or other support for this
study.
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Introduction: High nursing workload variability in intensive care units
makes the planning of nursing manpower problematic. Nevertheless
measuring nursing workload is essential for the internest of nurses, the
safety of patients and the efficience of using the financial resources.
Thereby its important to measure it using valid and reliable tool. Many
authors has described Nursing Activities Score as the best available tool
for measuring the nursing workload in intensive care units.
Objectives: To describe the nursing workload and to assess an optimum
of nursing manpower and nurse - patient ratio in third degree adult
intensive care units of regional and central hospitals in Estonia.
Methods: Quantitative, descriptive, prospective reseach. The data was
collected with Nursing Activities Score between 03.11.2014 - 30.11.2014.
The NAS was registered in the day and in the night shift per patient. The
mean NAS/per nurse/per shift, NAS/per patient/per shift were calculated
and compared between the day and night shifts and between the
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weekdays and in the weekends and is based on 6 ICU from 3 hospitals.
Also the optimum of nursing manpower and the nurse - patient ratio
were assessed.
Results: The Sample consisted of 2806 NAS records from 10 ICU-s in
Estonia. The mean NAS/Nurse in day shifts was 85,3% and NAS/Patient
was 65,14% which correlates well with ohter studies. The workload has a
great variety compared with different shifts and units (NAS/per nurse/ per
shift =17,52-148,74%. ) In addition the differences between the day and
night shifts and the real and optimal nursing manpower based on NAS
were discovered.
Conclusions: The nurses in adult intensive care units in Estonian
hospitals are most of the time occupied with nursing activities and ICU
patients need different amount of the nursing activities. The nursing
manpower in our ICU-s had too little variety and the official nurse patient ratio 1 : 2 is inadequate from the perspective of patient safety
and nurses wellbeing. In the units that were attended on the survey, the
mean optimal nurse - patient ratio was 1 : 1,5. Based on the fact that the
NAS results are comperable with other studies from different countries it
is possible to claim that Nursing Activities Score is a reliable tool also for
Estonian ICU-s for measuring the nursing workload.
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Introduction: Sedation management during weaning from mechanical
ventilation is an important task for ICU nurses. Nurse-led sedation
protocols have a favorable impact on weaning outcome [1,2].
Objectives: To identify sedation practices among ICU nurses and to
determine barriers towards use of sedation protocols.
Methods: A cross-sectional, self-administrated survey was developed.
Consensus on content validity was achieved through a Delphi procedure
among experts. The survey was distributed and collected during the
annual congress of the Flemish Society of Critical Care Nurses (Dec. 2014).
Results: 423 attendants completed the survey (response rate: 66%) of
which 342 ICU nurses were included for further analysis. These are
employed in general (73%) or university hospitals (27%) and are working
in mixed (66%), surgical (18%) or medical (13%) ICUs.
Short working agents are most frequently chosen for analgo-sedation.
A majority of respondents administer sedatives in continuous infusion
with bolus doses (81%). Less than half of nurses have a sedation protocol
(44%) but only minority consistently uses it (8%). Nurses in university
hospitals reported higher availability of sedation protocols compared to
general hospitals (72% vs. 42%, p < 0,001). Patient-targeted protocols are
most available (53%). They are mostly developed particularly by MDs
(79%) and nurses (52%). Level of sedation is generally evaluated per 2 hrs
(56%) and with use of a RASS scale (59%). Daily interruption of sedation
(DIS) is applied variably (never: 27%, rarely: 54%, mostly 14%, always: 2%)
and usually to evaluate the neurological status (86%) and to shorten the
duration of ventilation (44%). 78% of nurses report not to apply DIS at
night. Patients’ discomfort is the most important barrier to execute DIS
(49%). Nearly half of respondents pointed out respiratory deterioration is
the greatest concern during DIS (47%). For 40% of nurses it is risk of selfextubation and removal of the catheters. Agitation/confusion (66%) and
lack of comfort and pain (46%) are the most frequently reported
problems associated with sedation reduction.
Conclusions: There appears to be a considerable discrepancy between
recommendations and sedation practice. This data demonstrate room for
quality improvement initiatives.
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Conclusions: It was possible to implement a multifaceted educational
intervention with a group composed of intensivists and nurses, along
with dermatologists and the voluntary participation of patient family
members. This intervention was independently associated with a
reduction in advanced-grade pressure ulcers.

A926
Impact of a multifaceted intervention on the incidence of pressure
ulcers in a medical−surgical ICU. a before-after study
CI Loudet*, MC Marchena, R Maradeo, S Fernández, V Romero, G Valenzuela,
M Ramírez, S Rojas, LI Tumino, AL González, R Reina, E Estenssoro
Hospital General San Martín de La Plata, La Plata, Argentina
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A926
Introduction: Quality management to improve healthcare processes is a
priority in the ICU. In a previous study, we detected a high incidence of
Pressure Ulcers (PUs) including a notable amount of advanced-grade PUs.
Objectives: To determine the effectiveness of a multidisciplinary
improvement program to reduce and manage PUs in critical care
patients.
Methods: Quasi-experimental before-after study in a 14-bed medicalsurgical ICU in Argentina. Consecutive patients on mechanical ventilation
(MV) >3 days, over a pre- and a post-intervention (Pre-I and Post-I) period
were included. In each period, we recorded: epidemiological variables,
reason for admission, severity-of-illness score on admission (APACHE II
and SOFA24), duration of MV and ICU stay, nurse-to-patient ratio and ICU
mortality.
Interventions: A “Process Improvement” team was formed, comprised of
nurses, dermatologists and intensivists. The team designed a multifaceted
intervention consisting of educational sessions, prevention and
monitoring PU checklist, a telemedicine tool (WhatsApp® group) for
monitoring and decision-making, and a “family prevention bundle”
(participation in monitoring and hydration-massages).
Outcome measures: Performance measurement indicators (Table 1) of
prevention and management of PUs were selected and calculated in the
pre and post-intervention periods.
Data were analyzed according to their nature. A logistic regression
analysis was used to identify independent factors related to the
development of advanced-grade PUs. A p value < 0.05 was considered
significant.
Results: In the Pre-I and Post-I periods, 55 and 69 patients were admitted
to the ICU; age 47 ± 18, 39 ± 17 (p: 0.01); APACHE II 18 ± 7, 18 ± 6 (p:
0.77); SOFA24 7 [4-9], 8 [6-10] (p: 0.06), MV-days 17 [9-46], 14 [8-34] (p:
0.49); ICU days 19 [8-47], 19.5 [11-36] (p: 0.42); nurse-to-patient ratio 1:2.5,
1:2.4 (p: 0.86), respectively. ICU mortality was 23(42%) and 24 (35%) (p:
0.42).
Pre-I and Post-I indicator performance are shown in Table 1. In the
logistic regression model, duration of MV and SOFA 24 were positively
associated with the outcome of advanced-grade PUs (OR 1.04; CI95%
1.01-1.07 and OR 1.43; CI95% 1.14-1.79 respectively), while the
multifaceted educational intervention acted as a protective factor (OR
0.04; CI95% 0.09-0.19). Adjustment and discrimination of the model were
appropriate (Hosmer-Lemeshow test: 3.71 (p = 0.86); and AUCROC 0.88;
CI95% 0.81-0.96).

A927
Different views of medical and nursing professionals on the methods
for glycaemic control implemented in intensive care. a cross-sectional
study in seven hospitals within the UK
R Fernandez-Mendez*, R Windle, GG Adams
University of Nottingham, School of Health Sciences, Nottingham, United
Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A927
Introduction: Stress hyperglycaemia in critical patients can be fatal, but its
management in intensive care units (ICUs) has not yet been standardised
[1]. Critical care professionals are key stakeholders in research for the
quality improvement of clinical practice within the ICU [2]. The GlyCon
study is a multiple methods study which includes a survey to professionals,
conducted in seven ICUs within a UK-based ICU network.
Objectives: The purpose of the survey was to describe the opinions of
intensive care nursing and medical staff about their methods for glycaemic
control, and to explore possible associations between these opinions and
the professionals’ roles and level of experience in intensive care.
Methods: An online survey was sent to all nursing and medical staff of
the seven ICUs. The survey included questions on effective glycaemic
control, treatment of varying degrees of hypoglycaemia, and deviations
from protocols’ recommendations.
Results: Forty professionals answered the survey. Regardless of their role
or level of experience, most professionals (77.5%) stated that they would
treat a hypoglycaemia of 2.2 - 4 mmol/L with glucose only depending on
the patient’s underlying condition. After controlling for their level of
experience, medical doctors were over 20 times more likely to rate “a
patient spending less than 50% of the admission time within the
glycaemic target range” as “poor glycaemic control” than their nursing
colleagues (Adjusted odds ratio, Adj OR>20, p < 0.011). On the other hand,
after controlling for their level of experience, nurses were more likely to
rate pre-specified deviations from protocols’ recommendations as “major”
than their medical colleagues. Among others, nurses were around 17 and
11 times more likely to rate “an insulin infusion restarted 2 or less hours
late” (Adj OR = 17.1, p = 0.005), and “giving an incorrect amount of rescue
glucose once” (Adj OR = 10.9, p = 0.036), respectively, as “major devia
tions” as compared with their medical colleagues.
Conclusions: Professionals’ views on various aspects of glycaemic control in
intensive care were associated with their profession and level of experience.
This study suggests that these factors must be accounted for in research
studies looking at the effectiveness and safety of methods for glycaemic
control. A larger study is necessary to confirm the results of this pilot survey.
Grant Acknowledgment: GlyCon study is a PhD study funded by
Nottingham University Hospitals Trust, and has also received the support
of the School of Health Sciences of the University of Nottingham.

Table 1(abstract A926) Pressure ulcer indicator performance
Pre-Intervention period (N 55)

Post-Intervention period (N 69)

p value

Braden Scale*

3 [3-4]

3 [3-4]

0.87

Use of pressure prevention mattress

26 (48)

59 (85)

< 0.01

5 (9)

39 (57)

< 0.01

Pressure ulcer incidence

41 (75)

37 (54)

< 0.05

Advanced-grade PU

27 (49)

7 (10)

< 0.01

Days to develop PU

3 [3-5]

9 [6-20]

< 0.01

PU at discharge

38 (69)

18 (26)

< 0.01

Family prevention bundle

*PU Risk 1: mild 2: moderate 3: high 4: very high
Data presented as N (%) and median [p25-75]
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Figure 1(abstract A927)

Figure 2(abstract A927)
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A928
Success of an interdisciplinary educational program on nursing
knowledge about epidural analgesia in a critical care setting
ME O’Connor1, T Livingstone2*, M Healy2, A Beane2
1
Barts Health NHS Trust, ACCU, London, United Kingdom; 2Barts Health NHS
Trust, London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A928
Introduction: Nursing education is a key component to the delivery of
safe epidural analgesia in the post-operative critical care setting [1].
An audit of our practice revealed a significant failure rate in epidural
analgesia in elective major abdominal surgery patients and a high proportion
of missing documentation in cases where epidural analgesia had failed.
Objectives: To devise and deliver an interdisciplinary education program
to enhance nursing knowledge and management of epidural analgesia in
critical care patients.

To improve patient safety through earlier recognition of adverse events
by encouraging improved monitoring of epidural analgesia.
Methods: We developed a teaching program for nursing staff on the care
of patients receiving epidural analgesia.
The program consisted of a lecture course and interactive teaching
session with a pre course questionnaire to assess existing knowledge
of the benefits and complications of epidural analgesia and
management of common side effects. We repeated the questionnaire
after the course without the participants having prior knowledge that
this would occur.
Results: The group of 36 nurses who participated had been qualified for
a median of 5 years IQR(3,10), they had worked in a critical care
environment for a median of 2.5 years IQR(1, 5.25) and 25% of them had
some experience of managing epidural analgesia in an environment
outside of critical care.
Following the education program there was 56% increase in the number
of nurses who could identify at least two advantages of epidural
analgesia for patients who had undergone major abdominal surgery.
There was a 26% improvement in the number of nurses able to identify
signs of high sensory level blockade, 47% improvement in the number of
nurses able to name methods for improving an inadequate block and a
67% improvement in the number of nursing staff being able to identify
signs of a potential epidural haematoma.
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Figure 1(abstract A928) Nursing Knowledge About Epidural Analgesia

Conclusions: Baseline nursing knowledge of clinical assessment and
recognition of associated complications of epidural analgesia was limited
despite a pre-existing trust-wide education program.
Interdisciplinary training is beneficial to the acquisition of short-term
knowledge with regard to optimising effective pain relief and identifying
common side effects.
The post course short answer exam highlights a significant increase in
nursing awareness of potential serious complications of epidural analgesia.
We expect that increased nursing knowledge of the benefits of epidural
analgesia and its potential problems will lead to comprehensive monitoring,
superior post-operative analgesia and a reduction in adverse events.
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Impact of proactive nurse participation in icu family conferences: a
mixed-method study
M Garrouste-Orgeas1,2*, A Max1, C Grégoire1, S Ruckly3, M Kloeckner1,
S Brochon1, E Pichot1, C Simons1, M El Mhadri1, C Bruel1, F Philippart1,
J Fournier1, K Tiercelet1, J-F Timsit2,3, B Misset1,4
1
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A929
Introduction: Few studies have assessed the impact on everyday medical
decisions of better communication, most notably delivered by a
multidisciplinary team.
Objectives: To investigate family perceptions of having a nurse
participate in family conferences and to assess the psychological wellbeing of the same families after ICU discharge.
Methods: We designed a mxed-method design with a qualitative study
embedded in a single-center randomized study. The design was a
parallel-group randomized trial comparing family conferences with versus

without the proactive participation of a nurse in family conferences. All
physicians and nurses received training with the use of role players. A
standard conference guide was created for different situations (admission,
weekly, end-of-life). We included one family member for each consecutive
patient who received more than 48 hours of mechanical ventilation in the
ICU. Each family member fulfilled the Peri-Traumatic Dissociation
Questionnaire (PRDQ) at ICU discharge, the Impact of Event Scale-revised
(IES-R) and the Hospital Anxiety and Depression Scale (HADS) at day 90.
Each interview at ICU discharge was transcribed verbatim and evaluated
using interpretative phenomenological analysis.
Results: 172 family members were eligible, and 100 (60.2%) family
members were randomized; among them, 88 underwent semi-structured
interviews at ICU discharge and 86 completed the Peritraumatic Dissociative
Experiences Questionnaire (PDEQ) at ICU discharge then the Hospital
Anxiety Depression Questionnaire and the Impact of Event Scale (for
posttraumatic stress-related symptoms) 3 months later. At ICU discharge, the
median [IQR] PDEQ was not significantly different between the control and
the intervention group (14.5 [11-23] vs 13 [10-17], p = 0.17). The median
[IQR] IES-R score was not significantly different between the control and
intervention groups (24 [12.5-45] and 21 [9-23], respectively; p = 0.24). The
intervention and control groups were not significantly different regarding
the prevalence of posttraumatic stress-related symptoms (52.3% vs. 50%,
respectively; p = 0.83), anxiety symptoms (52.3% vs. 33.3%, p = 0.08), or
depressive symptoms (38.6% vs. 23.8%, p = 0.14).
The qualitative data indicated that the families valued the principle of the
conference itself. In the intervention group, perceptions of nurse participation
clustered into four main themes: trust that ICU teamwork was effective (50/
88, 56.8%), trust that care was centered on the patient (33/88, 37.5%), trust in
effective dissemination of information (15/88, 17%), and trust that every effort
was made to relieve anxiety in family members (12/88, 13.6%).
Conclusions: Families valued the conferences themselves and valued the
proactive participation of a nurse. These positive perceptions were not
associated with decreases in measures of post-ICU burden.
Grant Acknowledgment: The Fondation de France has funded the
study.
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Knowledge of nursing professionals about the antiseptics used in
patient care with bladder catheters
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Introduction: Antisepsis is of utmost importance for the prevention and
control of nosocomial infections, given that they have the purpose of
reducing or inhibiting the growth of microorganisms on the skin and
mucous.
Objectives: o identify the knowledge of nursing professionals involved in
patient care carrier bladder catheter.
Methods: A descriptive, exploratory study, quantitative performed in a
hospital in the southern region of Bahia-Brazil. Data collection between
January and March 2014. Study population constituted by nursing
professionals working directly with care in the intensive care unit. Ethics
committee protocol and the Federal University of São Paulo: 319 255/
2013.
Results: The questionnaire was answered 32 professionals. Participants:
28 women (87.5%). Predominant age group: 30 to 39 years 26 (81.25%).
Experience of time in intensive care: 1 to 5 years: 21 (65.6%). Catheters
average of 5 per week. Knowledge of the protocols on indwelling
catheters: 27 (84.4%). Indications for catheterization and choosing the
appropriate antiseptic for catheter insertion: 28 (87.5%). Daily care of the
urinary meatus and perineal region: 29 (90.6%). Using the ideal antiseptic
for collecting urine tests: 30 (93.75).
Conclusions: The professionals have knowledge about the correct use of
antiseptics in the prevention and surveillance of urinary tract infections
associated with indwelling catheters. Are routinely made permanent
education activities, supervision and update the rules and routines related
to monitoring and control measures.
Grant Acknowledgment: The knowledge about the correct use of
antiseptics is a major action against acquiring infections in the hospital
environment, showing the intensive care unit, where many invasive
procedures are performed. Adopt basic preventive measures such as
education and encouraging health professionals about the importance of
this act is essential for the occurrence of these infections decrease.
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ARTIFICIAL AIRWAYS AND
COMPLICATIONS
A931
Achieving recommended endotracheal tube intracuff pressure: a
randomized control study comparing loss of resistance syringe to pilot
balloon palpation (THE LOR-ICP TRIAL, NCT02294422)
F Bulamba1*, A Kwizera1,2, L Ssemogerere1, N Ayupo1, C Kojjo1, A Kintu1,
LOR-ICP TRIAL Group
1
Makerere University, Anaesthesia, Kampala, Uganda; 2International Hospital
Kampala, Intensive Care, Kampala, Uganda
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A931
Introduction: It has been agreed that the safe endotracheal tube
intracuff pressures ranges from 20cmH2O to 30cmH2O with pressures
above that range being dangerous to the patient even for a short time.
While there are many different methods of inflation, the cuff manometer
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is considered the standard. However, its applicability in clinical practice is
marred with numerous hindrances. Without the cuff manometer,
anaesthesia providers employ a varied range of subjective methods to
inflate and estimate optimal ETT cuff pressure. The most common
method used is the palpation of the pilot balloon. This method has been
shown to administer high ETT cuff pressures which are associated with
both early and late post extubation airway symptoms.
Objectives: The study evaluated the loss of resistance (LOR) method
through a single blinded, randomized control trial with an objective of
determining the efficacy and safety of the LOR method at estimating ETT
intracuff pressures against the pilot balloon palpation (PBP) method in
elective surgical adults intubated with high volume low pressure cuff ETT.
Methods: With approval from the institution IRB, we randomized 178
patients scheduled to undergo general anesthesia at a teaching hospital
into two equal groups. These patients had their ETT intracuff pressures
estimated by the LOR method or the PBP method and measurements
taken with a cuff manometer. Patients were later reviewed for post
extubation airway complaints.
Results: Of the pressures in the recommended range, only 25.3% were
by the PBP method vs 74.7% by the LOR with a statistically significant
positive mean difference (MD) 0.47191, pvalue = 0.000 (95% CI 0.3430.602). Overall, the incidence of post extubation airway complaints was
74.7% in this study population. The PBP group had an incidence of 73.0%
compared to 55.0% of the LOR group. The incidence of airways
complaints was only significantly increased by the level of anesthesia
provider AOR = 0.4 (pvalue =0.018, 95% CI 0.2-0.8).
Conclusions: The LOR method was superior to the PBP at administering
pressures in the recommended range. The incidence of post extubation
airway complaints in the study population was high. The only associated
factor was level of provider.
The LOR method does not replace the manometer as the standard but
provides an option that is fairly devoid of high cuff pressures especially
for a setting with no effective use of the manometer. This method should
be evaluated in the Intensive Care Unit and Emergency department.
Grant Acknowledgment: We had no grant or any financial support
towards the conduct of this study.
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A932
Tracheostomy practice in a UK dgh: are we moving with the times?
F Donaldson*, C Mead, A Cormack, T Szakmany
Royal Glamorgan Hospital, Llantrisant, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A932
Introduction: Tracheostomy is commonly performed in critically ill
patients with the objective of increasing comfort and shortening the
duration of sedation, mechanical ventilation, and intensive care stay [1].
As the percutaneous technique has become widely available, the earlier
use of tracheostomy has become commonplace [2,3]. Consequently, there
is ongoing debate about the benefits of early tracheostomy [4].
Objectives: To review all tracheostomies since 2009 in our ICU, to
identify whether any changes in practice are evident and if so, are they
affecting outcomes?
Methods: Retrospective case review using our electronic clinical
information system between 2009-2014. Inclusion criteria: Patients
admitted to Royal Glamorgan Hospital 10 bedded Critical Care unit, who
underwent tracheostomy placement during admission. We excluded
laryngectomy patients. We collected data on patient characteristics,
timing of tracheostomy, number of extubation attempts, time to wean to
tracheostomy mask and mortality. For statistical analysis Mann-Whitney U
and Chi-square test was used.
Results: Patient age, gender distribution and APACHE II scores were
similar during the observation period. There was a significant reduction in
the number of procedures compared to 2009 and there was also a clear
trend for performing tracheostomies later from 2012. In 2014 there was a

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 460 of 507

Table 1(abstract A932) summarises the main findings. *p < 0.05
2009

2010

2011

2012

2013

2014

Total number of Critical care admissions

626

633

551

542

565

593

Number of patients ventilated for >5 days

71

82

73

81

84

60

Total number of tracheostomies

55

66

34

36

38

18*

Number of days ventilated before tracheostomy (median)

4

5

5

6

7

9*

Number of days from tracheostomy to tracheostomy mask (median)

6

7

10

7

6

9

Number of extubation attempts before tracheostomy (median)

0

0

0

0

1

2*

Mortality of patients with tracheostomy

22%

20%

15%

14%

11%

33%

dramatic reduction in the number of procedures, with apparently
increased mortality. However, overall outcome of the patients ventilated
for >5 days with or without tracheostomies has been unchanged during
the years. In 2014 none of the tracheostomies were performed to enable
the reduction of sedation and all of them were preceded by at least one
attempt for extubation.
Conclusions: There has been a marked change in the clinical practice on
our unit, especially after the publication of the TracMan trial, with
evidence of tracheostomies performed later and in a more selected
patient population [5]. Based on these results we now require that a
tracheostomy for non-airway reasons is based on a multidisciplinary
decision, preceded by at least two extubation attempts and done not
earlier than day 10 of mechanical ventilation.
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Outcomes of critical patients with tracheostomy: proposal of a
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A933
Introduction: Tracheostomy (TCT) places an high social and economical
burden not only for patients and their families, but also for institutions and
the management of their beds. Longitudinal studies are contradictory, due
to different non-standard practices, different circuits of these patients in the
hospitals and the differentiation of human resources. Therefore, the creation
of decannulation protocols can be of major importance.
Objectives: 1) To describe patients who underwent TCT in the Intensive
Care Unit (ICU) and analyse their outcomes at 28 days and 6 months;
2) To determine if there is a relationship between the location of
decannulation and the outcomes;
3) To propose a decannulation protocol.
Methods: Retrospective analysis of data collected in ICU of Faro Hospital,
during 1 year and 3 months. Patients who underwent upper thoracic
surgery and/or neck surgery, previous TCT and had decision to do not
resuscitate, were excluded (n = 33). The following clinical data were
collected: type of TCT (percutaneous vs surgical); reason for TCT; reason
for ICU admission; age; hospital and ICU length of stay ; duration of
mechanical ventilation (MV); early vs late percutaneous TCT duration;
place of discharged. Follow up at 28 days and 6 months; failed attempts
to decannulation; place of decannulation, readmission; and severity of
disease at ICU admission. Chi-square tests for categorical variables, non-

parametric Kruskal-Wallis and independent samples Student t test for
continuous variables, were performed.
Results: From a total of 580 patients, 41 were submitted to TCT (7.1%);
mean age was 66 years old; mean ICU length of stay was 25,7 days; reason
for ICU admission was trauma in 45.5%, medical in 36.4%, urgent surgery in
15.2% and elective surgery in 3.0%; mean days of mechanical ventilation
was 21,9 days; reason for TCT was, prolonged MV in 36.4%, Glasgow Coma
Scale less than 9 in 54.5%; neuromuscular complication in 9.1%; mean days
with TCT was 43.4 days; mean hospital stay was 78.8 days; percutaneous TCT
was performed in 94% of patients; readmission rate was 24.2%;
decannulation attempts failed: 0%. At 28 days: 66.7% of patients had TCT
and 6.1% died. At 6 months: 24% of patients died and 12% remained in
hospital (4% with TCT) and only 12% of patients were discharged to home.
From the group of patients that were decannulated in ICU there were no
deaths. The average length of the TCT in patients decannulated in the ICU
was less than half compared to that obtained in patients decannulated in
the wards (p < 0.05). The proposed protocol is presented in Figure 1.
Conclusions: Understanding outcomes and trajectories of care in patients
submitted to TCT was fundamental for the proposal of a decannulation
protocol. Further studies are needed to evaluate the quality of life in TCT
patients and provide further insights on this protocol optimization.
A934
High flow nasal cannula oxygen vs. bag-valve-mask for preoxygenation
before intubation in patients with hypoxemic respiratory failure - a
prospective randomized trial
M Simon*, D Frings, C Wachs, S Braune, S Kluge
University Medical Center Hamburg-Eppendorf, Department of Intensive
Care Medicine, Hamburg, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A934
Introduction: Scheduled endotracheal intubation for elective surgery is
generally considered a safe procedure. In contrast, critically ill patients in the
intensive care unit (ICU), especially those with respiratory failure, have an
increased risk for hypoxemia-related complications. An increasingly used
means of oxygen delivery is its application via high flow nasal cannula (HFNC).
Objectives: This study was conducted to compare HFNC with bag-valvemask (BVM) for preoxygenation prior to intubation in patients with
hypoxemic respiratory failure.
Methods: Prospective randomized trial randomizing 40 critically ill
patients with hypoxemic respiratory failure to receive either HFNC or BVM
for preoxygenation before intubation in the ICU.
Results: Mean PaO2/FiO2 at baseline was 200 ± 57 mm Hg in the HFNC
group and 205 ± 59 mm Hg in the BVM group (p = 0.76). Mean SpO2 at
baseline was 96 ± 3 % in the HFNC group and 94 ± 4 % in the BVM
group (p = 0.24). The mean lowest oxygen saturation measured by pulse
oximetry (SpO2) during intubation was 89 ± 18 % in the HFNC group and
86 ± 11 % in the BVM group (p = 0.56). During the one minute of apnea
after the induction of anesthesia, SpO2 dropped significantly in the BVM
group (p = 0.001), while there was no significant difference in the HFNC
group (p = 0.17). There were no significant differences between the two
groups at any of the pre-defined time points concerning SpO2, PaO2/FiO2,
PaCO2, heart rate and mean arterial pressure.
Conclusions: Preoxygenation using HFNC prior to intubation was safe in
critically ill patients with hypoxemic respiratory failure. There were no
significant differences in gas exchange before and after intubation
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Figure 1(abstract A933) Flowchart of decannulation protocol

comparing the HFNC group and the BVM group. However, in contrast to
the BVM group there was no significant decrease in SpO 2 during the
apnea phase prior to intubation within the HFNC group.

A935
Improving ciaglia blue rhino technique for tracheostomy with a simple
procedural modification
F Imperatore1*, G Spinelli2, F Imparato2, PF Marsilia1, L Mendetta1, G Liguori1,
M De Cristofaro1
1
A. Cardarelli Hospital, Emergency Department Reanimation, Naples, Italy;
2
University of Naples ‘Federico II’, School of Anesthesia and Intensive Care,
Naples, Italy
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A935

Introduction: Percutaneous tracheostomy is one of the most commonly
operative procedures performed in Intensive Care Unit (ICU) patients [1].
Ciaglia Blue Rhino technique (CBR) is used in our ICU. In our clinical practice
we sometimes encountered difficulties in doing initial dilatation of the soft
tissue and tracheal wall with the Blue Rhino dilator: it occurs expecially in
young or obese patients and usually results in a longer procedure time and
more related complications.Also other Authors report these difficulties [2].
Objectives: Aim of this study is to present a simple procedural
modification of Ciaglia Blue Rhino PDT in order to avoid the potential
difficulty in carrying out initial dilation and greatly reduce the chance of
seeing the posterior tracheal wall or create a false route during the
dilation. After a preliminary experience with this new technique that
showed its safety and in fact we replaced the standard CBR technique with
the new one from January 2014.
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Table 1(abstract A935) Patient Characteristics
Group A

Group B

p value

male/
40 (57.1) / 30 (42.9)
female (%)

36 (55.3) / 29 (49.7)

age, years
(range)

55.25 (18-88)

51.34 (20-86)

0,35

SAPSII

36.12 ± 11.15

37.10 ± 10.1

0,42

ICU
admission
patology

Trauma (16) Cerebral
hemorrage (5) Cerebral
ischemya (8)
Abdominal surgery (11)
Respiratory (18)
Miscellaneous (12)

Trauma (15) Cerebral
hemorrage (4) Cerebral
ischemya (10)
Abdominal surgery (7)
Respiratory (17)
Miscellaneous (10)

Table 2(abstract A935) Procedure related complications
Group A

Group B

Lowering of SaO2

0

0

Tracheal tear

0

3

Pneumotorax

0

0

Subcutaneous emphysema

0

0

Tracheal stenosis

0

0

Tracheo oesophagel fistula

0

1

Wound infection

1

0

Inability to complet procedure

0

0

Procedure mortality

0

0

Table 3(abstract A935) Procedure time
Mean ± SD(min)

Group A

Group B

p-value

4.7 ± 1.5

5.6 ± 3.1

< 0,001

Short, <5 min

50 (71,4%)

32 (49,2%)

Moderate, 5-8 min

14 (20 %)

23 (35,4%)

Prolonged, >8min

6 (8,6%)

10 (15,4%)

Patients and Methods: A retrospective cohort study in a medical/
surgical ICU was carried out over a 24-month period: patient undergoing
PDT between January 2014 to December 2014 (Group A: 70 patients)
were retrospective analyzed and compared with patient who were
undergoing PDT between January 2013 to December 2013 (Group B: 65
patients). In the Group A PDT was performed by using the modified CBR
technique: the modification consist of a transverse cut (5 mm long and
deep to the anterior tracheal wall) practiced, under guided light given by
flexible bronchoscope trans illumination, before the trachea was
punctured with a 14-gauge Teflon catheter introducer needle. In the
group B we use the standard CBR technique [1]. In both groups we use
fiber optic guide and Blue Rhino dilator (Cook Critical Care, Bloomington,
IN, USA) was used to dilate the opening to a sufficient size.
Results: One hundred and thirty five patients were entered into the
study. Patient data and complications recorded are reported in table 1, 2.
Differences among procedure time between the two groups was noted
and summarized in table 3. Of note editing technique that we propose
allows to reduce significantly the procedure time. Moreover it reduce the
force required for the dilation of the tracheal wall without impacting on
the effectiveness and safety of the original technique.
Conclusions: The simple modification we propose made the initial
dilation easier to perform and prevented a prolonged procedure time. In

addiction appears to reduce the incidence of complications such as
lesions of the posterior tracheal wall and fractures of the tracheal rings.
References
1. Cheung NH, Napolitano LM: Tracheostomy: epidemiology, indications,
timing, technique, and outcomes. Respir Care 2014, 59(6):895-915,
discussion 916-9.
2. Fikkers BG, et al: Comparison of two percutaneous tracheostomy
techniques, guide wire dilating forceps and Ciaglia Blue Rhino: a
sequential cohort study. Crit Care 2004, 8(5):R299-305.

A936
Use of speaking valve on preventing respiratory infections, in critical
traqueostomized patients diagnosed of dysphagia secondary to
artificial airway. edisval study
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P Martínez López5, MA Díaz Castellanos2, EDISVAL Group
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A936
Introduction: Available data shows that dysphagia rate, secondary to
artificial airway and prolonged mechanical ventilation, in critical
tracheostomized patients is high (50-83%). Dysphagia is directly related to
bronchial aspirations and respiratory infections. The rate of respiratory
infections on tracheostomized patients is also very high (Some series next
100%). The re-establishment of airway using speaking valves allow the
rehabilitation and post-recovery of those disorders, as well as deglutition
and phonatory system rehabilitation.
Objectives: Determine the usefulness of speaking valve in preventing
respiratory nosocomial infections in critical tracheostomized patients
diagnosed of dysphagia secondary to artificial ariway.
Methods: Pilot phase of randomized multicenter controlled clinical trial.
From September 2014 until December 2014, the use of speaking valve
was randomized during mechanical ventilation weaning-decannulation
phase in critical patients over 18 years, tracheostomized at ICU,
diagnosed of dysphagia secondary to artificial airway. This study was
carried out of simultaneous form in 7 units of intensive care including
centers of the first, second and third level.
Results: 27 patients were included, 8 of which were excluded of the
record and later analysis because of problems of protocols fulfillment. 19
included patients presented an average of 60,46 years of age, and initial
APACHEII 19,07. The average time of mechanical ventilation was 23,6
days. After ramdomisation 11 patients were treated with speaking valve
(SVgroup), and 8 by identical protocol without speaking valve
(decannulation protocol DPgroup). The incident of infections in the
SVgroup was 18,18% (2/11) and 37,5% (3/8) in the DPgroup. Infections in
the SVgroup were registered like tracheobronquitis while in DPgroup as
pneumonia. It is important to indicate that all the patients included in
this study remained under absolute diet. Decannulation time average
was 4,4 days in the SVgroup and 6 days in the DPgroup PD. Patients
were decannulated when they fulfilled strict criteria (in both groups)
including disphagia normalization. The mortality was 0 in the SVgroup
and 3 in DPgroup.
There have not been registered side effects of the speaking valve use.
After detecting mistakes we have proposed measures to avoid problems
of follow-up of protocols. The incorporation of the SV in the different
implied units has been easy and very well received.
Conclusions: Incident of respiratory infectious complications and
mortality was minor in the SVgroup. In the following months it will
continue the experimental phase of EDISVAL study in order to know if
these differences are attributable to speaking valve use.
References
1. Romero CM: Swallowing dysfunction in nonneurologic critically ill
patients who require percutaneous dilatational techeostomy. Chest 2010,
137.
2. Fernández A: Exploration and approach to artificial airway dysphagia.
Med Intensiva 2012, 36.
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A937
Use of ultrasonography in confirmation of endotracheal tube position
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Introduction: Ultrasound (US) imaging technique has recently emerged
as a novel, simple, portable and non invasive tool helpful for airway
assessment and management. It helps in rapid assessment of airway
anatomy, not only in operation theatre but also in the intensive care unit
and emergency department.
Objectives: The aim of this study was to evaluate the ability of
ultrasonography to confirm the correct position of endotracheal tube
(main stem of the trachea).
Methods: This study was conducted on 100 patients who were admitted
to Critical Care Medicine Department in Alexandria Main University
Hospital with an indication of endotracheal tube placement. All patients
were examined by ultrasonography “linear probe” after endotracheal tube
insertion. Results were compared with capnometric readings (end tidal
CO2). After confirmation of endotracheal tube position (not esophageal),
all ETTs were re-examined by ultrasonography after inflation of cuffs of
ETT by 10 ml saline. X-ray identification of the position of the distal tips
of ETTs confirmed whether the ETT was above the suprasternal notch
(above the carina) or below.
Results: Use of ultrasonography to detect the position of the
endotracheal tube (tracheal or esophageal) in both the horizontal and
vertical views at the anatomical tracheal site in comparison to
capnometry revealed: - sensitivity, specificity, positive predictive value,
negative predictive value and accuracy were 98.96%, 100%, 100%, 80%
and 99.0% respectively, The ROC curve showed AUC (area under the
curve) was 0.995. Results of ultrasonographic image of the cuff of ETTs in
comparison to X-ray revealed: - sensitivity, specificity, positive predictive
value, negative predictive value and accuracy were 82.76%, 100%, 100%,
46.43% and 85% respectively, The ROC curve showed AUC (area under
the curve) was 0.914. The ultrasonographic duration to detect the
endotracheal tube whether tracheal or esophageal ranged from 4 to 16
seconds with a mean (± SD) of 8.61 ± 2.66 and a median of 8.50 seconds.
Conclusions: Ultrasonography can be used not only to detect
endotracheal tube position in the trachea not in the oesophagus but also
to detect the position of ETT inside the trachea” above suprasternal notch
or below (above carina not in the right main bronchus).
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Introduction of the unplanned extubations bundle in a tertiary
cardiothoracic critical care unit: does it make any difference?
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Papworth Hospital NHS Foundation Trust, Intensive Care, Cambridge, United
Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A938
Introduction: Unplanned extubation (UE) is a major complication of
endotracheal intubation in patients with mechanical ventilation, occurring
in 3% to 16% of cases and an indicator of quality of care. However, the
risk factors and downstream impacts of UE are poorly understood.
Objectives: To evaluate the incidence and risk factors associated with UE
in our Intensive Care Unit (ICU) and, based on these findings, develop a
new strategy to decrease the number of UE events and improve clinical
outcomes.
Methods: This review looked at UE over a 24-month period (1 st April
2013 - 31st March 2015) in the ICU of a tertiary cardiothoracic centre. We
investigated the factors the contributed to UE over an initial period of
13 months. Literature review and consultation with the colleagues
involved in the care of the patients in ICU were used to implement a
new strategy to decrease UE. Further data were collected following the
implementation of this strategy.
Results: 32 UE events were detected, with 14 patients requiring
reintubation over the 24-month data collection period. Initial rates were
low, but increased from November 2013 and persisted at a high rate for
6 months. The first results were analysed after 13 months of data
collection. 21 UE and 12 reintubations were found. The most common
causes found were that the endotracheal tube (ETT) had been cut too
short, the patient was restless or agitated, no direct supervision when the
patient self-extubated, sedation being off at the time of self-extubation or
the sedation line being periodically occluded. Literature review did not
suggest that one type ETT tie or tying technique was preferable, so we

Figure 1(abstract A938) Incidence of unplanned extubations before and after the implementaion of the care bundle
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continued with ribbon gauze and soft (blue) ties and the practitioner’s
preferred tying method. Based on our findings, an Unplanned Extubation
Bundle was launched in July 2014 focussing on 3 major points: ETT tube
care (appropriate length, secure fixation, regular position checks and
rapid response to displacement), sedation (appropriate choice and depth),
and spontaneous awakening and breathing trials every day. Additionally,
study days have been implemented to improve staff training. New data
collected between July 2014 and March 2015 showed just 7 UE with no
reintubations since the Unplanned Extubation Bundle was implemented
(Figure 1). Following the introduction of the Bundle, we observed a 53%
reduction in the overall rate of UE (p < 0.037, Poisson test). We also
observed a reduction in the rate at which patients required reintubation
following UE, with no reintubations required in any of the 7 UE events
that occurred following the introduction of the Bundle (p < 0.039,
Poisson test).
Conclusions: Implementation of an Unplanned Extubation bundle was
associated with a significant reduction in UE with no need for
reintubation.
Reference
1.
Crit Care 2011, 15:R19, Pediatr Crit Care Med. 2010, 11: 2287-2942.
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Analysis of a cohort of patients with indication of tracheostomy in
intensive care medicine
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Introduction: Tracheostomy is a procedure indicated in prolonged
mechanical ventilated (MV) patients. There are controversies regarding
the technique, optimal timing, its’ influence on MV1 duration, hospital
stay and mortality². The divergence of results in the literature justifies
further research.
Objectives: The aim of this study is to know the characteristics of
patients with tracheostomy, adecuated technique, timing of realization
and evolution.
Methods: Observational study of a cohort of patients admitted to ICU
during 2012, requiring elective tracheostomy (TQ), according with the
actual technique protocol. Demographic variables were analysed, Apache
II scale, previous pathologies, MV days, stay and mortality; globally and
by groups depending on early or late TQ. In our model, patients were
divided into early and late TQ, using the fourteenth day as a cutoff.
Recent evidence recommends waiting 10 days to confirm the need for
TQ 4 . The study was approved under the rules of the Ethics Research
Commettee.
Results: In our sample of 42 patients mean age was 61.36 years, and
median Apache II 18. The most frequent indication was neurocritical
patients, being percutaneous TQ in 71.5%, with 20% minor complications.
Median days on VM to TQ was 14, IQR [9-17]. Both groups were
comparable in age, sex and severity scale. In the early group less number
of MV days and stay were significantly observed. There was no significant
association between time of TQ and survival (table 1).
Conclusions: Elective tracheostomy is a frequent procedure used in the
ICU. The percutaneous technic is the most often used with few
complications according with the actual protocol. In neurocritical patients
with prolonged weaning its early realization reduces cost effectively the
days of MV and stay with no mortality benefit.
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Endotracheal intubation in intensive care unit: a prospective study of
clinical practice and adverse events
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Introduction: Intubation in critical care unit patients is a difficult
proposition due to multiple limiting factors like full stomach,
hemodynamic instability,emergency circumstances, difficult positioning,
all leading to increased adverse events during intubation.
Objectives: To describe the practice of endotracheal intubation in the
Intensive care unit of a tertiary care teaching hospital, with particular
emphasis on the indication, medications used, time of day, staff seniority,
number of attempts required and any adverse events.
Methods: This was a prospective observational study of intubation
practice over a 6 months period from 1st October 2014 to 31st march
2015.
Results: Out of 250 intubations performed with in the time frame, acute
respiratory failure (54.5%) was the most common indication followed by
trauma. 56.25% intubations done in odd hours (8AM-8PM) having 63.45%
success rate on first attempt.
Consultants made the successful first attempt at intubation in 84.5% (95%
CI 794.0-88.5), whereas registrars or senior Resident Medical Officers made
the first attempt at intubation in 66.6% (95% CI 60.9-71.3).
Complications occurred in 20.10% cases: desaturation, 7.2%; hypotension,
6.5%; aspiration, 3.8%; esophageal intubation, 1.3%; dental injury, 1.2%;
and pneumothorax, 0.1%.
Fentanyl plus midazolam combination (70%) was the most common
drugs used for intubation.
A bougie was used in 30.9% (95% CI 25.8-36.5) of first attempts, whereas
a stylet in 37.5% (95% CI 32.1-43.3).
Conclusions: Intubation in critical care unit patients is a risky procedure
which needs a standard operating guidelines to decrease the adverse
events.

A941
Ventilator associated complications: observing implications of a new
surveillance paradigm
M Yuan, M Aaland, N Parekh*
Queen Elizabeth Hospital Birmingham, Anaesthesia and Critical Care,
Birmingham, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A941
Introduction: Surveillance for Ventilator Associated Pneumonia (VAP) is
problematic. The CDC published a new surveillance framework [1] with
two main goals.
• Broaden focus of surveillance beyond VAP to include other common
ventilator-associated complications (VACs).

Table 1(abstract A939)
Sample n = 42

Early TQ (up to 14 days of MV) n = 28

Late TQ (after 14 days of MV) n = 14

p value

Days of MV (mean,IC 95%)

26.52 (22.44-30.67)

21.37 (18.37-25.70)

35.80 (29.43-43.92)

0,000

Days of stay (mean IC 95%)

28.05 (23.85-32.24)

23.19 (19.58-27.58)

36.80 (30.35-44.73)

0,001

Survival % (Recovery/death)

64.3/35.7

74/26

46.7/53.3

0,076
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Figure 1(abstract A941)

Figure 2(abstract A941)

Figure 3(abstract A941)

• Produce objective surveillance definitions using quantitative data based
on changes in ventilator settings.
It introduces a hierarchy of surveillance targets:
1. Ventilator associated complications (VAC). Includes both pulmonary and
non pulmonary complications.
2. Infection related (IVAC) complications with an infective component.
Objectives: To gain an impression of rates of ventilator acquired complications
using the new CDC criteria and impact on antibiotic prescription.
Methods: • Inclusion Criteria: All consecutive patients intubated for at
least 48 hours.
• Exclusion Criteria: All elective post-cardiac surgery.
• Follow Up: Until extubation or death.
• Three random period of data collection.
• In the first round data on 40 patients were captured.
• Four months later in a second round a total of 18 patients were
recruited.

Results: First round (Figure 1) on 23 patients shows VAC incidence of
7/23 (30.4%). In VAC group, 4 (17%) met IVAC criteria as possible
pneumonia. Second round (Figure 2) enrolled 17 patients and shows VAC
rate of 1/17 (11%) and that one case was possible pneumonia. Third
round (Figure 3) enrolled 18 patients and shows a VAC rate of 4/18
(22%). In VAC group, 1 developed IVAC (6%) as possible pneumonia. Thus
VAC rate varied from 11-30% but IVAC due to pneumonia ranged from
5-17%.
Conclusions: • New CDC definition for VAC are easy to apply and
removal of subjective criteria must be welcomed.
• New definitions of IVAC allows clinicians to increase antibiotics free rate
by 18-37% relatively.
• In these 3 cohorts, several patients were treated with antibiotics despite
no evidence to classify as IVAC. This can only be attributed to subjective
decision and interpretation of chest x-ray.
• The commonest indication for antibiotic prescription was non-pulmonary.
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• Patients in possible pneumonia group on microbiology did not meet
other IVAC criteria, highlighting issue of colonisation being treated with
antibiotics.
• IVAC metric thus has potential to identify outlier antibiotic prescribers.
• Objective criteria to classify patients into VAC and IVAC has potential for
automation in order to monitor the incidence of VAC, adding value to
clinical dash board.
Reference
1. Klompas M: NEJM 2013, 368;16:1472-75.
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A comparison in tracheostomy weaning and complications rate
between neuro critical care patients and general critical care patients
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A942
Introduction: Tracheostomies are the most common procedure
performed in the intensive care units for patients who need prolonged
respiratory support (>21 days).
Objectives: We aimed to compare the differences in the tracheostomy
weaning and the complications rate between neuro critical care and
general critical care patients.
Methods: Retrospective cohort analysis of prospective collected data at a
tertiary neuroscience centre. All the patients requiring tracheostomy in
our Intensive Care Department from October 2012 to March 2015 were
included. The patients were allocated in 2 different units according to the
reason for admission (Neurocritical Care Unit and General Intensive Care
Unit). Tracheostomy weaning was performed in accordance with local
protocols. Demographics, tracheostomy data (timing, reason, technique),
complications during weaning from mechanical ventilation and timing of
decannulation were collected.
Results: A total of 165 patients underwent tracheostomies during ICU stay.
Length of weaning from mechanical ventilation post tracheostomy was
longer in General ICU patients than in Neuro ICU patients (median 6 days,
Q1-Q3 4, 10 days vs median 3 days, Q1-Q3 2, 8 days). However, length of
decannulation was longer in Neuro ICU patients (median 21 days, Q1-Q3
13,29.5 days vs median 18 days, Q1-Q3 11.5, 33 days). In both cases this
difference was not statistically significant (p = 0,06 for weaning and p = 0,79
for decannulation). Regarding the complications during the weaning
process, they were more frequent in Neuro ICU patients than in General ICU
patients (56,8% vs 33,7%). In Neuro ICU patients the most common
complication that could delay the weaning was the low level of
consciousness (28 patients) following by the inability to manage the oral
secretions and the lack of airway reflexes (11 and 6 patients). Chest
infections, poor cough and low level of consciousness were observed more
frequently in General ICU patients as a complications during the weaning (9,
5 and 5 patients respectively).
Conclusions: 1. We have not found statistically significant differences in
the length of weaning and decannulation after tracheostomy between
neuro and general intensive care patients.
2. The pattern of complications that can delay the weaning and
decannulation process is different according to the reason for admission
in Critical Care.
Reference
1. Bittner, et al: The Ventilator Liberation Process: Update on Technique,
Timing, and Termination of Tracheostomy. Respiratory Care 2012, 57(10).

Table 1(abstract A942)
Neuro Critical
Care Unit
Total number of patients

General Critical
Care Unit

88

77

54,4 ± 16,8

60,9 ± 16,9

Gender (M/F %)

55/33 %

61/39 %

Technique percutaneous/
surgical %

56/32 %

70/30%

Age (years)

[Demographics]

Figure 1(abstract A942) Weaning from mechanical ventilation

Figure 2(abstract A942) Decannulation
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A retrospective analysis of early vs late tracheostomy in ICU patients:
comparison of severity, length of stay and outcome
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Introduction: Although recent studies suggest that early tracheostomy
may improve some short-term clinical outcomes i.e. likelihood of weaning
from mechanical ventilation and ICU length of stay, optimal timing of
tracheostomy remains unclear, certainly for many ICU sub-groups.
Objectives: To evaluate the clinical characteristics and outcomes of early
tracheostomy (performed in up to 7 days after intubation) compared with
late tracheostomy (performed in 8 or more days after intubation) in
several subsets of an ICU consecutive patients’ cohort.
Methods: Data were collected from the PDMS (Phillips) and the PROSAFE
(quality control and audit program) combined databases referring to all
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patients subjected to tracheostomy during the years 2013-2014, and
analysed using the SPSS17.0. Variables’ K-s distribution in the 2 groups
was normal, thus parametric tests (t-test / ANOVA) were used to compare
the 2 groups and determine outcome prognostic factors.
Results: The study refers to a multidisciplinary ICU (Medical / Surgical /
Neuro Surgery / Cardiac Surgery) that has more then 800 admissions per
year with an average ICU mortality of 18%, mean LOS of 7 days and SMR
of 0.92 for 2013. 328 patients (19% of total admissions of the period, only
4% of admissions with LOS< 24 hrs) received a tracheostomy. Early
tracheostomy was performed in 239 patients (73%) and late
tracheostomy in 89 patients (27%). Mean age: 58 and 53 years
respectively. The two groups did not differ significantly as per the
admission category (Emergency Surgical 27% VS 34% / Elective Surgical
6% VS 3% / Non-Surgical 67% VS 63%). Mean SAPSII and SOFA scores
were higher in the late tracheostomy group (54.02 VS 47.99, p = 0.007)
and (10.05 Vs 8.62, p = 0.03) respectively. ICU mortality was significantly
higher in the late than in the early tracheostomy group (17/86, 20% VS
26/235, 11%, p = 0.043) though Hospital mortality was not significantly
different 27% (64/235) VS 24% (21/86). Hospital stay was longer in the
late tracheostomy group (28.4 VS 22.3 days, p = 0.007).
Conclusion: In this cohort of consecutive, multidisciplinary ICU patients,
those subjected to late tracheostomy were those of higher disease
severity upon admission and had worse ICU outcome. The phenomenon
seems to be diluted when it comes to Hospital mortality, a finding that
needs further investigation and analysis into contributing factors and
subgroups of patients.

POST-CARDIAC SURGERY
A945
Kinetics of high sensitive troponin T (hsTnT) after cardiac surgery
AS Omar1,2, S Sudarsanan1*, S Hanoura1, H Osman1, PC Sivadasan1,
Y Shouman1, AK Tuli1, R Singh3, A Al Khulaifi1
1
Hamad Medical Corporation, Cardiothoracic Surgery-Heart Hospital, Doha,
Qatar; 2Faculty of Medicine, Critical Care Medicine, Beni_Suef, Egypt; 3Hamad
Medical Corporation, Medical Research Center, Biomedical Statistics, Doha, Qatar
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A945
Introduction: Perioperative myocardial infarction (PMI) in the setting of
cardiac surgery represent a considerable risk to patients with significant
mortality and morbidity. The role of highly sensitive cardiac troponin
T (hsTnT) has not been evaluated in the setting of cardiac surgery, instead
Cardiac Troponin T (TnT) and Creatine Kinase MB (CK-MB) are commonly
used for the diagnosis of PMI [1].
Objectives: Assess the diagnostic accuracy and kinetics of hsTnT in the
setting of cardiac surgery and to define the serum level at which PMI can
be diagnosed in comparison to CK-MB.
Methods: Single center prospective observational study conducted over a
2 year period. Data from all patients undergoing cardiac surgery was
analysed. Patients with chronic renal impairment, sepsis, or preexisting
high level of hsTnT were excluded. The primary outcome was the
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diagnosis of PMI as defined by a specific level of CK-MB. The secondary
outcome measures were the length of mechanical ventilation (LOV), length
of stay in the intensive care unit (LOSICU), and length of hospitalization.
Receiver operating curve (ROC) was used to test the validity of hsTnT as a
marker of PMI. Based on the Third universal definition of PMI patients were
divided into two groups: Group I: no PMI; Group II: PMI (2.17% of the study
population).
Results: Data from 413 patients with mean age (± SD) of 54.9 (10.9) years
were analysed. Both groups were matched for age, body mass index
(BMI), prevalence of diabetes mellitus, serum creatinine, Euroscore, aortic
cross clamp and cardiopulmonary bypass time, and total length of
anesthesia. 9 patients fulfilled the diagnostic criteria of PMI, where 41
patients were identified with a 5-fold increase in the CK-MB (≥120 U/L).
Using ROC analysis, the hsTnT level of 3466 ng/L or above showed 90%
sensitivity and 90% specificity for diagnosis of PMI and the level of 2309
ng/L showed 80% sensitivity and 86% specificity for suspicected
myocardial injury. LOV and LOSICU were significantly higher in Group II.
Conclusions: The hsTnT levels detected here paralleled those of CK-MB
and a cut-off level of 3466 ng/L could be diagnostic of PMI. Further
studies are required to validate this finding. Secondary outcome
measures in patients with PMI (i.e., LOV and LOSICU) were significantly
prolonged.
Grant Acknowledgment: To all members of cardiothoracic surgery
department and medical research center, Hamad medical corporation,
Qatar.
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Introduction: Electrical cardioversion (ECV) of atrial fibrillation (AF) is
recommended in patients with hemodynamic instability. ECV may
therefore be favorable for critically ill patients with new-onset AF,
although evidence is lacking. Data about conversion rates in critically ill
patients undergoing urgent ECV are scarce.
Objectives: The aims of this study were to assess the success of ECV for
the treatment of new-onset AF in critically ill patients and to evaluate the
stability of sinus rhythm in responders during the subsequent 24 hours.
Methods: Consecutive cardio-surgical patients with new-onset AF (less
than 7 days of duration) treated by ECV were included. All applied shocks

Table 1(abstract A945)
Variable

Group I(n = 404)

Group II (n = 9)

P-value

LOV (minutes)

422 ± 211

1567 ± 597

0.000

LOSICU (hours)

61.6 ± 9.8

1567 ± 597

0.05

LOShosp (days)

12.18 ± 2.5

408.4 ± 70.5

0.000

POAF

14 (3.4%)

5 (55.6%)

0.01

AKI

120 (29%)

7 (77.8%)

0.04

Re-admision ICU

9 (2.2%)

2 (22.2%)

0.01

Re-exploration

30 (7.4%)

2 (22.2%)

0.001

Inhospital mortality

9 (2.2%)

5 (55.6%)

0.01

LOV length of mechanical ventilation, LOSICU ICU length of stay, LOShosp Hospital length of stay, POAF post-operative atrial fibrillation, AKI acute
kidney injury
[Clinical outcome in both groups]
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were synchronized, of biphasic waveform and performed using an
external defibrillator. Physicians were encouraged to administer a high
initial energy with escalating doses for subsequent shocks. Repeated
shocks within 15 minutes were defined as an ECV session. A conversion
into sinus rhythm for at least 30 seconds during an ECV session was
defined as a successful ECV. The stability of sinus rhythm during the
following 24 hours was investigated and the presence of sinus rhythm at
ICU discharge was documented.
Results: A total of 72 patients were included. Thirty-seven patients had
one ECV, the remaining up to 6 sessions during their ICU-stay. Finally, a
total of 144 ECV were analyzed in the study. The restoration of sinus
rhythm was achieved in 102 (71%) ECV. Hemodynamic instability was
present during 117 (81%) ECV. Electrodes were placed in the anteroposterior position for 52% of ECV, 85% of shocks were performed with
maximal biphasic energy of 200 Joules. During the 24 hours follow up,
the stability of sinus rhythm was poor: after 1 and 24 hours sinus rhythm
was documented in only 43% and 23% of patients, respectively.
Intravenous amiodarone was administered during the 6 hours before ECV
in 94 (65%) cases, but showed no significant effect neither on the
immediate success of ECV, nor on the maintenance of sinus rhythm
during the first 24 hours. At ICU discharge, 54 (75%) patients were in
sinus rhythm, whereby 20% converted spontaneously, 46% after
amiodarone post-treatment and only 33% after repeated ECV. The
median length of ICU stay was 7 days and ICU mortality of the study
population was 15%.
Conclusions: In this retrospective study, immediate success rate of ECV
was 71% and therefore higher than previously reported in critically ill
patients. However, early relapse of AF was common, so that only 23% of
the patients were still in sinus rhythm after 24 hours. At ICU discharge,
75% of patients were in sinus rhythm, whereby repeated ECV was
responsible for a conversion into sinus rhythm in only a third of the
patients. Hence, the efficacy of repetitive ECV in restoring sinus rhythm
was disappointing.

A947
Hospital costs of extracorporeal life support therapy
WM van den Bergh*, Dutch ECLS Study Group
University Medical Center Groningen, Critical Care, Groningen, Netherlands
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A947
Introduction: Extracorporeal life support (ECLS) seems an efficient
therapy for acute, potentially reversible cardiac or respiratory failure,
when conventional therapy has been inadequate, or as bridge to
transplant, but there is no evidence for cost-effectiveness. Our aim was to
conduct an exploration of the hospital costs of ECLS therapy.
Objectives: Single-center retrospective exploratory cohort cost study. The
study is performed from a hospital perspective with a time horizon of
patients’ complete hospital admission in which they received ECLS.
Methods: All 67 consecutive adult patients who were admitted to the
ICU of the University Medical Center Groningen (the Netherlands) in the
period 2010 to 2013 and received ECLS treatment were included. The
bottom-up micro costing method was used. Medical costs were estimated
by multiplying every registered healthcare consumption with unit prices.
Unit prices were largely based on Dutch reference prices. For each
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patient the personnel costs and material costs were assessed in detail.
The costs of ECLS were differentiated in costs of procedures and costs of
daily surcharge of therapy. Procedure related costs were subdivided in
costs of devices and disposables, costs of additional human resources
and surgery hours.
In order to estimate costs of ECLS therapy based on indication all patients
were categorized into six different subgroups: respiratory - bridge to
recovery, respiratory - bridge to transplant, cardiac - bridge to recovery,
cardiac - bridge to transplant, cardiac - post-cardiotomy, and ECPR.
Results: The mean age was 46 years, female sex 66%, APACHE II score
24, ECLS duration 135 ± 163 hours, ICU length of stay 18 ± 22, hospital
length of stay 38 ± 45, and in hospital mortality 68%. The mean total
hospital costs were €106.263 (€83.841 - €126.266) per patient. On
average, 52% of the total costs arose from hospital nursing days and 11%
of direct procedure related ECLS costs. Surgery and diagnostics
represented a vast amount of the remaining costs.
Conclusions: This large and detailed economic evaluation of hospital
costs of ECLS therapy in the Netherlands showed that mean total hospital
cost of ECLS treatment are €106.263 per patient. The majority of the costs
are composed of hospital nursing days.

A948
Relationship between preoperative statins use and atrial fibrillation (AF)
after cardiac surgery. analysis with a propensity score
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A Hinojosa-Perez6, R Rivera-Fernández1
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Objectives: To analyze the relationship between preoperative statin use
and the development of atrial fibrillation (AF) in postoperative cardiac
surgery patients.
Methods: Prospective cohort study of cardiac surgery patients in 11
hospitals , included in the Spanish ARIAM register, during 2008-2012.
Users of statins before surgery were matched to non-users according to a
propensity score to quantify the probability of being treated with statins
preoperatively, based on demographics, comorbidities, medication and
type of surgery. We analyzed differences in the incidence of
postoperative atrial fibrillation in both groups. The statistical study was
done with the Student T, X2, Mc-Nemar test, and logistic regression.
Results: N= 7,276 patients. Mean age: 63.91 ± 12 45 years. Elective
surgery: 85.9%. Surgical risk EuroSCORE: 5.86 ± 3.14 points. ICU mortality:
7.6%.Hospital mortality 10.1% (8.1% missing).Before surgery, 51.5% of
patients had taken statins and 25.8 % had atrial fibrillation. After
intervention, 21.9% presented atrial fibrillation as a complication during
ICU stay.Among patients who were treated with statins preoperatively, AF
occurred in 19.8% vs 22.5% in those no taking (P = 0.006). By multivariate
analysis with logistic regression was observed that the frequency of AF as

Table 1(abstract A947)
Patient category

Mean total hospital cost (€)

All patients

106.263

Mean cost per hospital day (€)
2,796

respiratory - bridge to recovery

110,553

2,571

respiratory - bridge to transplant

153,345

2,513

cardiac - bridge to recovery

69,803

5,369

cardiac - bridge to bridge/transplant

66,971

2,480

cardiac - post cardiotomy

68,582

5,275

ECPR

51,997

3,999

[Hospital cost per category]
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a complication to equal the other variables included in the model (prior
history of AF, EuroSCORE, SAPS-3, urgent surgery and surgical valve type ,
time By-pass more than 120 minutes) was not lower in patients taking
statins preoperatively (OR: 0.975, CI: 0.861-1.105). After, we performed the
analysis in the group of patients matched by propensity index to receive
preoperatorive statins (1528 treated with statins and 1528 without statins)
and we observed that the frequency of FA was 20.4% in patients treated
with statins (1528) and 24.9 % in 1528 untreated (p = 0.003), OR: 0.772, CI:
0652-0916).Logistic regression performed in the group of patients matched
by propensity score to receive preoperative statins (1528 treated with statins
and 1528 without statins) was observed that the frequency of AF to equal
the other variables included in the model (prior history of AF, SAPS-3, urgent
surgery and surgical valve type, bypas time more than 120 minutes) was
lower in patients taking statins preoperatively (OR: 0.779, CI: 0649-0936).
Conclusions: Preoperative statin use was associated with a lower risk of
postoperative atrial fibrillation after cardiac surgery.

A949
The cardiovascular effects of hyperoxia during and after cabg surgery
B Smit1*, YM Smulders2, MC de Waard1, C Boer3, ABA Vonk4, D Veerhoek5,
S Kamminga3, HJS de Grooth1, JJ García-Vallejo6, RJP Musters7, ARJ Girbes1,
HM Oudemans-van Straaten1, AME Spoelstra-de Man1
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ICaR-VU, Cardiothoracal Surgery, Amsterdam, Netherlands; 5VU University
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A949
Introduction: Hyperoxia is frequently encountered in the intensive care
unit (ICU) and during surgical procedures such as coronary artery bypass
surgery (CABG). Higher oxygen concentrations intuitively provide a
salutary oxygen reserve, but hyperoxia can induce adverse effects such as
systemic vasoconstriction, reduction of cardiac output, increased
microcirculatory heterogeneity and increased reactive oxygen species
production. Previous studies in patients undergoing CABG surgery
suggest reduced myocardial damage when avoiding extreme
perioperative hyperoxia (>400 mmHg). Here, we compare moderate
hyperoxia to near-physiological values.
Objectives: To investigate whether an oxygenation strategy towards
lowering perioperative PaO 2 s from moderate hyperoxia to nearphysiological values decreases myocardial damage and organ injury.

Figure 1(abstract A949) CK-MB levels (median ± IQR)
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Methods: In this single-center, open-label randomized-controlled trial, 50
patients scheduled for elective isolated CABG surgery were allocated to
either a PaO 2 target according to common practice (200-220 mmHg
during cardiopulmonary bypass (CPB) and 130-150 mmHg in the ICU)
versus a lower PaO 2 target (130-150 mmHg and 80-100 mmHg,
respectively). The primary outcome was myocardial damage (CK-MB and
Troponin-T), which was determined before surgery, at ICU admission and
2, 6 and 12 hours thereafter.
Results: Baseline and surgery characteristics were not different between
groups. The mean age of patients was 66 years (SD 8) vs. 68(6),
respectively. Mean duration of CPB was 105 minutes (SD 24) vs. 108(28).
Weighted PaO2 during CPB was 220 mmHg, IQR (211-233) vs. 157 (151162, P< 0.0001), respectively. In the ICU, weighted PaO2 was 107 (86-141)
vs. 90 (84-98, P = 0.03). Median maximum values of CK-MB were 25.8μg/
L, IQR (20.3-32.6) vs. 24.9 (18.0-31.2, P = 0.5) and of Troponin-T 0.35 μg/L,
IQR (0.30-0.46) vs. 0.42(0.26-0.49, P = 0.9). Areas under the curve (AUC) of
CK-MB (Figure 1) were median 23.5 μg/L/h, IQR (18.4-28.1) vs. 21.5(15.826.6, P = .35) and 0.30μg/L/h (0.25-0.44) vs. 0.39 (0.24-0.43, P = .81) for
Troponin-T. Cardiac Index, Systemic Vascular Resistance Index, and serum
lactate levels (Lactatemax median 2 mmol/L IQR(1.4-2.6) vs. 2.2(1.7-2.6, P =
.52)) were similar between groups throughout the ICU period.
Conclusions: In the present RCT, an oxygenation strategy towards nearphysiological arterial oxygen tensions did not reduce myocardial damage
in comparison to moderate hyperoxia. On the other hand, conservative
oxygen administration did not lead to increased lactate levels.
Grant Acknowledgment: This investigation was supported by grants
from ESICM NEXT Start-Up 2014 and ZonMW.
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Cerebral and somatic oxygen saturation in pediatric cardiac patients
with delayed sternal closure
L Kovacikova*, A Bicianova, P Skrak, M Zahorec
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Unit, Bratislava, Slovakia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A950
Introduction: Near-infrared spectroscopy offers non-invasive online
monitoring of tissue oxygenation in a wide range of clinical scenarios.
Objectives: The purpose of this study was to assess near-infrared
spectroscopy-derived cerebral and somatic oxygen saturations (rSO2b and
rSO2s) in children after cardiac surgery with delayed sternal closure (DSC).
We hypothesized that rSO2b and rSO2s correlate with other indicators of
hemodynamic compromise after DSC.
Methods: We studied 43 postoperative children (median age, 8 days;
range, 1-148 days) with DSC. The most common cardiac diagnosis was
hypoplastic left heart syndrome (30%). rSO 2 b and rSO 2 s and other
hemodynamic and metabolic parameters were analyzed on the day of
surgery, 3 days after surgery (POD1-3), and prior to and 24 hours after
DSC.
Results: rSO 2 b increased at 12 hours (p = 0.0039), and rSO 2 s did not
change compared to data immediately after surgery. Deficit base
decreased (p = 0.016) and standard bicarbonates increased (p = 0.016) on
POD1, lactate decreased (p = 0.0001) and diuresis increased (p = 0.013)
on POD2, heart rate decreased (p = 0.035) on POD3. There was no
change in systemic arterial blood pressure, left atrial pressure (LAP) and
central venous pressure (CVP), arteriovenous oxygen saturation difference
(a-vO2 dif.), pH, paO2, and paCO2. Vasoactive inotropic score was lower
on POD2 and 3 compared to the day of surgery (p = 0.041 and p =
0.048). DSC resulted in an increase in LAP, CVP, a-vO2 dif., and base
deficit (p < 0.05). Increase in LAP lasted 24 hours, other changes were
present during 18 hours. rSO2b and rSO2s were lower at 1 - 6 hour and
during 24 hours, respectively (p < 0.05). There was no change in lactate
levels. pH and standard bicarbonate were lower and vasoactive inotropic
score was higher compared to preclosure values (p < 0.05). rSO2b and
rSO2s values did not correlate with lactate and a-vO2 dif. values.
Conclusions: In pediatric cardiac patients with left open chest rSO 2b
values increase on the day of surgery and rSO2s do not change. DSC is
associated with a decrease in rSO2 b and rSO 2 s that persists for 6 and
24 hours, respectively. rSO2b and rSO2s values do not correlate with other
metabolic indicators of hemodynamic status.
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The Aim: optimization of respiratory tactics of early postoperative period
after regulated subclavian-pulmonary anastomosis in patients with Fallot’s
tetralogy and lesser circulation.
Materials and Methods: 81 patients with and lesser circulation after
elective surgery regulated subclavian-pulmonary anastomosis for the last
2 years, in the ICU RSCS after V.Vakhidov. Proximal end of tourniquet
regulators was used in case of 39 patients and Fogarty catheter for
volume dosing of shunt was used in case of 42 patients. Clinical
examination: EchoCG (with detection of velocity of blood flowing through
the subclavian-pulmonary regulated anastomosis), ECG, chest X-rays (with
special emphasis on assessing the degree of blood filling in the
pulmonary circulation); cardiac monitoring: heart rate, blood pressure,
central venous pressure, gas exchange parameters and deep oxygen
status (pH, SpO 2 , pO 2 , pCO 2 , lactate); monitoring of hemoglobin,
hematocrit levels and data of blood coagulation.
Results: From overall patients 14 patients had hyperfunction of
anastomosis: the picture of pulmonary preedema was noted in 6 cases,
and 9 patients had “managed” hypervolemia of the pulmonary circulation
that manifested as: hemodynamic instability (MABP 75-80 mm Hg, HR120-140 bpm, CVP - 100-140 mm H2O), increase of SpO 2 to 90,1 ± 1,2
together with poor values of deep oxygen status (A-a-205,1 ± 5,3 mm Hg,
a/A-47,3% ± 1,4). Restriction of anastomosis functioning allowed to
achieve stabilization of hemodynamic (blood pressure 90 - 100 mm Hg),
deep oxygen status (A-a and -230 mm Hg, a/A-30%, SpO2- 80% at FiO240%), which were accompanied by disappearance of rales, improvement
of echocardiographic data in dynamics with reduced duration of
mechanical ventilation and time of staying in the ICU. Approximate initial
date MLV: Vt = 7-9 ml/kg, f = 15-17, I:E = 1:2, PEEP = 5 sm H2O, FiO2 =
40-50%, trigger = 3-3,5L/min or 2,5-3 sm H2O. On reaching satisfactory
performance of gases of blood, stable haemodynamics, good functioning
SPA and good X-ray picture patients expose to extubation.
Conclusions: The proposed tactics of intensive care in the early
postoperative period after controlled subclavian-pulmonary anastomosis
in patients with Fallot’s tetralogy allows monitoring and active controlling
of the volume of shunted through the anastomosis blood, thus helping
to avoid development of hyperfunctioning of anastomosis and pulmonary
edema.

A952
High-sensitive cardiac troponins in patients undergoing cardiac
surgery: friend or foe?
A Wittock1*, N De Mey1, K De Decker1, I Brandt2, C Van Mieghem3,
G Cammu1, L Foubert1
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A952
Introduction: High-sensitive cardiac troponin (Hs-cTn) is the new
standard cardiac biomarker for the diagnosis of myocardial necrosis [1].
Objectives: We conducted a prospective study to compare the course
and values of the Hs-cTn and CK-MB after CABG and OPCAB surgery. We
also evaluated the relationship between values > 10 × 99 th percentile
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URL of CK-MB and Hs-cTn as a possible marker for peri-operative
myocardial infarction.
Methods: After ethics’ committee approval and written informed consent
all adult patients undergoing elective cardiac surgery between February
and November 2014 were included. Exclusion criteria were urgent
surgery, GFR < 60 ml/min/1.73m2), CK-MB > 4 Î¼g/L and/or Hs-cTn > 14
ng/L at baseline. Hs-cTn and CK-MB were measured before induction of
anaesthesia (baseline), upon arrival in the ICU and at 3, 6, 9, 12, 18, 24
and 48 hrs after arrival. ECGâ?Ts were independently reviewed by two
blinded cardiologist. Patients with peri-operative AMI as defined by the
third universal definition of AMI (10 × 99th percentile of URL for CK-MB)
were excluded for post hoc analysis [2].
Results: Of the 121 patients admissible for inclusion, 63 in the CABG
group and 21 in the OPCAB group met all inclusion criteria in this
preliminary data set. CK-MB values are higher from ICU arrival up to T24
vs. baseline in both CABG and OPCAB (p < 0.0001) with a peak at T3. For
Hs-cTn, ICU up to T48 values are higher (p < 0.01) in CABG with a peak
at T6, and from T3 to T48 in OPCAB (p < 0.05) vs. baseline (Figure 1). In
62 CABG (98.4 %) and 16 OPCAB patients (76.1 %) all individual Hs-cTn
values are above 140 ng/L (= 10 × 99th percentile of URL).
Conclusions: Both CK-MB and Hs-cTn levels increase significantly after
cardiac surgery, and peak later for Hs-cTn than for CK-MB. Values were
higher in CABG vs. OPCAB patients for both biomarkers. Postoperative
Hs-cTn levels exceed the 10 × 99th percentile of URL in nearly all CABG
patients. Our data show an important discrepancy between the 10 × 99th
percentile for both biomarkers, and suggest a different definition for
post-operative myocardial infarction may be needed when Hs-cTn is used.
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Introduction: Cardiovascular care after the CPB pump often require an
exhaustive reanimation , because reduces the intravascular oncotic
pressure and increases the capillary permeability.The crystalloids might
increase edema and is well known that fluid overload increases mortality.
The colloids have not proved a better outcome.A option is to use
hypertonic solutions.Lactate is reliable for monitoring adequate tissue
perfusion during extracorporeal life support and is strongly predictive of
mortality.
Objectives: To compare the effect of the 7.5% hypertonic saline (HS)
with the 0.9% normal saline NS on decreasing the level of lactate in
patients submitted to CPB after 24 hours in an ICU as well as on the
effect over hemodynamic variables.
Methods and Design: One centred,parallel, randomized controlled
double blind trial. 102 Patients 18 years or older with coronary artery
disease and heart valve disease who underwent coronary artery bypass
graft or heart valve replacement surgery with CPB.Patients were
randomized to receive 4 mL/kg of predicted body weight of HS (HS group)
or an equal volume of NS (NS group)intravenous for 30 minutes starting
after admission of the patient to the ICU.We measured with a pulmonary
artery catheter the CI,CVP and PWP at 0 hours, 30 minutes, 4 hours,
6 hours, 12 hours and 24 hours after the admission in the ICU, it was
obtained also mixed oxygen saturation, arterial blood gases at 0 hours,
6 hours, 12 hours and 24 hours after the admission of the patient in the
ICU.The primary outcome was to achieve in HS group a higher lactate
clearance than in the NS group after 24 hours of admission in the ICU.
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Figure 1(abstract A952) Hs-cTn in CABG vs OPCAB surgery

The secondary outcome was to improve the hemodynamic variables in the
HS group compared with the NS group.
Results: Between April 18, 2013, and January 20, 2015, a total of
102 patients were included in the study and randomly assigned to HS
(51 patients) or NS (51 patients) groups.The mean age of the 102 study
participants was 59 years (range, 22 to 84); 71 participants (59.7%) were
men. After randomization, 11 patients in the HSS group and 11 patients
in the NS group did not complete the follow up because they lack of
complete data of blood lactate levels during the study. No significant
difference was observed between the two study groups with respect to
lactate blood levels (Table 3). No significant differences were observed in
other secondary outcomes, there was also no difference in mortality and
length of stay in the ICU. (Table 2).
Conclusions: Our study failed to demonstrate a higher lactate clearance
with the use of one dose of HS, but there was not a higher incidence of
side effects in the HS group.

A954
Impact of periprocedural myocardial necrosis on short term clinical
outcome
M Hamdi*, Y Hagag, M Khaled, A Elhadidy
Cairo University, Cairo, Egypt
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A954
Objectives: To assess the prognostic value of periprocedural myocardial
injury during elective in the early post intervention period.
Background: Elevations in the biochemical markers of myocardial damage
are frequently detected after percutaneous coronary revascularization, but
their clinical significance is still uncertain.
Methods: CK, CK-MB, and cTn I were prospectively assessed in
100 patients who underwent elective PCI during the period between
Jan 2012 and Jan 2013.
Patients were subjected to history taking, routine laboratory
investigations, electrocardiogram ( ECG), cardiac biomarkers assay, and
Echocardiography pre and post PCI.
The primary end point was death, myocardial infarction or severe,
recurrent ischemia at 90 days.
Results: Overall, 30 patients (30%) had elevated cardiac biomarkers after
PCI. Elevated cardiac biomarkers were associated with significantly higher
risks of the primary end point (MACE) in the early post intervention

period (43.3% vs. 12.9%; p < 0.001) and a significantly higher risk of
3 months follow up MACE (66.7% vs. 14.3%; p < 0.001).
Elevation of cardiac biomarkers is more likely in older patients (p _ 0.034),
diabetics (96.7% vs. 11.4%; p < 0.001). , those with history of old MI(76.7%
vs. 11.4%; p < 0.001). , and patients who had CHF (30% vs. 4.3%; p < 0.001)
.while the gender , previous history of CVS ,COPD, and liver cirrhosis were
non significant predictors of elevated cardiac biomarkers.
Conclusions: Elevated cardiac biomarkers, often observed after elective
PCI in patients with IHD, is associated with worse early post intervention
and 90-day clinical outcomes. This marker, therefore, is a useful
prognostic indicator in such patients.

A955
Development and validation of a multivariable prediction model for
mediastinitis poststernotomy
M Nieto1*, M Sanchez1, B Busto2, E Morales1, I Garcia2, C Manuel3, L Cano1,
C Fernandez4
1
Hospital Clinico San Carlos, Intensive Care, Madrid, Spain; 2Hospital Clinico
San Carlos, Madrid, Spain; 3Hospital Clinico San Carlos, Cardiac Surgery,
Madrid, Spain; 4Hospital Clinico San Carlos, Epidemiology Unit, Madrid, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A955
Introduction: Mediastinitis is a severe complication of major heart
surgery (MHS). Scoring systems constitute a very useful tool for risk
assessment and to establish appropriate prevention strategies.
Objectives: To design a predictive model of mediastinitis for bedside
estimation and to develop and validate a risk score for stratification. To
compare our model with other indices.
Methods: Data of 4526 patients admitted after MHS to our Cardiovascular
ICU (January 2005,-June 2011) were prospectively collected. After exclusion
of 655 patients, 3970 were analyzed to identify risk factors for
mediastinitis. A model was generated by logistic regression analysis in a
subgroup of 2618 randomly selected patients and validated in a second
cohort of 1352. The discriminatory power was evaluated by area under the
receiver operating characteristic curves (AUC-ROC). Calibration was done
by the Hosmer-Lemeshow test. The mediastinitis-score (“MED-Score”) was
created using the points estimate for each variable, with beta coefficients
of the final model. For stratification three risk levels were generated.
We assessed the ability of “MED-Score, Euroscore (ES)1, and the Society of
Thoracic Surgeons score (STS)2 to predict mediastinitis using ROC curves
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Figure 1(abstract A955) Discrimination models

comparison (Mann-Whitney). Concordance of risk stratification by scoring
systems was evaluated using weighted Kappa index. We used SPSS
vs15.0. and STATA 11.0. The outcome “mediastinitis” was defined
according to CDC criteria.
Results: 94 (2.4%) patients developed mediastinitis. Four preoperative
(age >70, COPD, BMI>30 and antiplatelet therapy) and 3 perioperative
predictors of mediastinitis (ischemia time, emergency reoperation and
prolonged intubation) were identified and included in the logistic model,
which accurately predicted outcome (AUC.ROC 0.80). Hosmer-Lemeshow
test p = 0.46. The AUC for preoperative Society of Thoracic Surgeons
(STS), and combined STS, logEuroScore had a lower discrimination power
than MED-Score. This difference was statistically significant. Concordance
of risk stratification by the different scoring systems was poor (Kappa<
0.20).
Conclusions: The predictive model based on 7 factors showed excellent
predictive power. Our score provides a simple tool for stratification of MHS
patients. High-risk patients may be targeted for prevention strategies. In
our cohort of patient the STS scores and logES are suboptimal predictors
of mediastinitis.
References
1. Roques, et al: Eur Heart J 2003, 24(9):882-3, May;.
2. Fowler, et al: Circulation 2005, 112(suppl):I358-65.
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Objectives: Optimization of the tactics of intensive management of early
postoperative period after regulated subclavian-pulmonary anastomosis in
patients with Fallot’s tetralogy.
Materials and Methods: 144 patients were treated after application of
regulated subclavian-pulmonary anastomosis according to the technique
devised in RSCS after V.Vakhidov within the period from 2005 to 2014, in
the resuscitation and intensive care unit (RICU). Tourniquet regulator to
proximal end of anastomosis was used in case of 78 patients and Fogarty
catheter for volume dosing of shunt was used in case of 66 patients. By
the time of surgery the age of patients ranged from 3 months to
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22 years (mean 9,24 ± 3,21 years). 80 patients from total (57.69%) were
male and 64 (42.31%) were female. All patients went through standard
set of clinical examination: echocardiography (with detection of velocity
of blood flowing through the subclavian-pulmonary regulated
anastomosis), electrocardiography, chest X-rays (with special emphasis
on assessing the degree of blood filling in the pulmonary circulation);
cardiac monitoring: heart rate, blood pressure, central venous pressure,
gas exchange parameters and deep oxygen status (pH, SpO 2 , pO 2 ,
pCO 2 , lactate); monitoring of hemoglobin, hematocrit levels; data
of blood coagulation and protein fractions with optimized modes of
ALV. The doses and amount of used cardiotonics was taken into
consideration.
Results: From overall 104 patients, 22 patients had hyperfunction of
anastomosis: the picture of preedema was noted in 6 cases, and 10
patients had “managed” hypervolemia of the pulmonary circulation that
manifested as: hemodynamic instability (MABP 75-80 mm Hg, HR -120140 bpm, CVP - 100-140 millimeter of water), increase of SpO2 to 90,1 ±
1,2 together with poor values of deep oxygen status (A-a-205,1 ± 5,3 mm
Hg, a/A-47,3% ± 1,4), rales revealed auscultatively, decreased
transparency of lung fields in chest radiography. The all above mentioned
values served as set of direct criteria for correction of hemodynamics by
inflating the balloon of Fogarty catheter, and such achieving anastomotic
constriction.
Restriction of anastomosis functioning allowed to achieve stabilization of
hemodynamic indices (blood pressure 90 - 100 mm Hg), deep oxygen
status (A-a and -230 mm Hg, a/A-30%, SpO2 - 80% at FiO2- 40%), which
were accompanied by disappearance of rales, improvement of radiological
and echocardiographic data in dynamics with reduced duration of
mechanical ventilation and time of staying in the ICU.
Conclusions: The proposed tactics of intensive care in the early
postoperative period after controlled subclavian-pulmonary anastomosis
in patients with Fallot’s tetralogy allows monitoring and active controlling
of the volume of shunted through the anastomosis blood, thus helping
to avoid development of hyperfunctioning of anastomosis and pulmonary
edema.
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Effects of mgc-0109, a slow-release sulphide donor, on myocardial
ischaemia/reperfusion injury
A Dyson1,2*, A Lach1,2, M Singer1,2
1
Magnus Oxygen Ltd, London, United Kingdom; 2University College London,
London, United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A957
Introduction: MGC-0109 (ammonium tetrathiomolybdate) is a long-acting
sulphide donor that reversibly inhibits mitochondrial respiration. We
previously found that MGC-0109 reduced oxidative stress and doubled 6hour survival in a severe haemorrhage/reperfusion rat model (1). Here we
explore its utility in an organ-specific ischaemia/reperfusion injury.
Objectives: To assess the efficacy of MGC-0109 in a rat model of
myocardial ischaemia/reperfusion injury.
Methods: Ventilated, anaesthetized rats (4/group) were instrumented
with vascular lines for drug/fluid administration. Following thoracotomy,
the left anterior descending (LAD) coronary artery was ligated for 30 min.
Just prior to reperfusion, animals received i.v. MGC-0109 (10 mg/kg bolus)
or n-saline. MGC-0109-treated animals received a further 2.5 mg/kg
infusion over 15 min. Control animals received equivalent volumes of nsaline. Animals were monitored for a further 4 h. The LAD was then religated and perfused with Evans Blue dye to determine the area at risk.
Hearts were then excised, sliced in 1mm sections distal to the LAD
ligature, and incubated with (red) tetrazolium chloride (taken up by noninfarcted tissue). Statistics: Non-parametric t test.
Results: MGC-0109 given at reperfusion reduced infarct size by 40%. Due
to the current small sample size, these values are not statistically
significant.
Conclusions: MGC-0109 given just prior to reperfusion shows protective
utility in myocardial ischaemia/reperfusion injury.
Grant Acknowledgment: Funded by Magnus Oxygen.
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Introduction: In postoperative cardiac patients, the incidence of
conduction disturbances is between 1 to 4% depending on the complexity
of the surgical procedure, the intraoperatory complications and the need for
reintervention. These disorders lead to the need for electrical support,
transient or permanent by a pacemaker. So far, there are few data in the
literature regarding the potential factors related to the need for a
pacemaker in postoperative cardiac surgery.
Objectives: To determine which clinical or surgical variables are associated
with the need for a pacemaker in postoperative cardiac surgery.
Methods: Retrospective cohort with consecutive clinical records of patients
in postoperative cardiac surgery from January 2006 through June 2011 at
the University Hospital, San Vicente Foundation (Medellín, Colombia). The
following variables were evaluated regarding their relationship with the
requirement for a pacemaker using a multiple logistic regression model:
ejection fraction, preoperative functional class, arrhythmia at hospitalization,
time of perfusion, and the value of the EUROSCORE.
Results: From 760 clinical records evaluated, 73 required pacemaker during
or after surgery. The mean age was 54 years (SD = 17); 58% (443) were men;
the mean ejection fraction was 54% (SD = 15); 40% (n = 309) had functional
class III or IV, and half (n = 378) had previous valvular disease. The mean
pump time was 104 minutes (SD = 38) and the EUROSCORE was 6 (SD = 3).
In the multivariate model, none of the evaluated variables were associated
with the need for a pacemaker: ejection fraction (OR = 0.98; CI 95% = 0.96 1.01); arrhythmia (OR = 1.45; CI 95% = 0.56 - 3.75); perfusion time (OR =
1.00; IC 95% = 0.99 - 1.01); EUROSCORE (OR = 0.99; CI 95 = 0.92 - 1.06) and
functional class (all OR with confidence intervals through the unit).
Conclusions: In our study population, none of the variables, previously
reported in the literature, showed association with the pacemaker
requirement. Although in the univariate analysis previous arrhythmias and
functional class show a tendency to be associated, it is not possible to
determine if the inconclusive results are due to sample size limitations or
to undefined particularities of our population.
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Introduction: Despite attending the same patient, in the same place
(ICU) and at the same time, we establish the hypothesis that the NOC are
not related to medical diagnostics in reference to critically ill patients
(CIPs); medical diagnostics understood as DRG.
Objectives: • In regard to CIPs, to analyze and evaluate which DRG
involve a greater nº of NOCs.
•To analyze the correlation between the relative weight (RW) of the DRGs
and the number of NOCs.
Methods: • Type of Study: prospective, analytical, longitudinal, and
observational.
• First period: December 10-2012 - May 22-2013.
Second period: August 19-2013 - June 30-2014.
• Setting : Medical / surgical ICU belonging to a 275 acute care teaching
hospital.
• Population and sample: All the CIPs (878) admitted consecutively to the
ICU. Sample: 760 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).
• NOC 5th ed. (490 results are grouped into 32 clases and 7 domains.
Specific CCN outcomes (SCCNO) are identified.
• Specific critical care nursing outcomes (SCCNO) are identified.
Coeficiente correlación lineal de Pearson (r).
• Data collection: 6 registered critical care nurses trained in case-mix.
• Statistical analysis: ANOVA, ‘F’ of Snedecor. Scheffe’s test. Pearson’s
correlation coefficient (Pearson’s r).
Results: • 878 CIPs, that are assigned to 106 diferent DRGs.
• SCCNO identified: 212 NOCs.
• 46 DRGs include 5 or > CIPs, encompassing 760 CIPs (118 cases are
assigned to DRG including 4 or < CIPs).
• Number of NOC per DRG: 341.86 (DE = 30.1).
• NOC average per DRG: 341.86 (confidence interval 0.05, SD = 30.1).
• ANOVA significativo (F Snedecor = 1.709, p = 0.003).
• Scheffe’s test is used to detect the DRGs incorporating a greater or
lesser number of NOC. Scheffe’s test is applies in 89 combinations or
pairs of 2 DRGs: 261 pairs (27,8 %) are significant.
· 6 DRGs show significant differences with more than 20 DRGs: 290, 353,
540, 585, 837 y 882:
- < number of NOCs: DRG 290 (326 NOC) y DRG 837 (322 NOC).
- > number of NOCs: DRG 353 (357 NOC), DRG 540 (354 NOC), DRG 585
(353 NOC), y DRG 882 (357 NOC).
• 1 DRG (568) shows no significant difference in relation to the rest: 340
NOCs.
· Pearson’s correlation coefficient between RW and nº of NOC: r = 0.21.
So, a greater RW does not involve a greater number of NOCs. Some DRGs
comprises a different number of NOCs than others (not sure if > or < ).
Conclusions: • The distribution of NOCs by DRG is not uniform: high RW
do not involve a greater number of NOCs.
• The NOCs are not correlated with the DRGs. In other words, although
the CIP is the same, is attended in the same area (ICU), nursing outcomes
(NOC) are not associated with medical diagnostics incorpored into the
DRGs.
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Introduction: The use of vasopressor was common in medical intensive
care unit (MICU). Due to the lack of conclusive evidence in superiority in
efficacy among various types of vasopressors, the choice of vasopressor
use mainly depends on the physician preference.
Objectives: This study aims to describe the prevalence of vasopressor
use and the trend in the use of each vasopressor medication in MICU
over the past 7 years.
Methods: This is a descriptive study conducted at a tertiary referral
hospital. All MICU admissions at our institution between January 2007
and December 2013 were included in this study. The use of vasopressor
within given ICU day (12.00 am - 11.59 pm) during ICU stay was
reviewed. Vasopressors were defined as the continuous intravenous
administration of norepinephrine, epinephrine, dopamine, phenylephrine,
or vasopressin regardless of duration and dosage. The use of each
vasopressor was reported as the vasopressor utilization index (VUI), using
the following formula Vasopressor utilization index (VUI) = The total
number of ICU days on a given vasopressor/The total number of ICU days
on any vasopressor.
Results: A total of 16,863 unique patients had 17,164 MICU admissions
in the course of study, (55,391patient*ICU day).Out of 7,739 ICU days
with vasopressor use, norepinephrine was used for 6,414 (83%),
vasopressin for 1,960 (25%), phenylephrine for 772 (10%), dopamine for
623 (8%), and epinephrine for 323 (4%). From 2007 through 2013, there
was an increasing trend in the use of norepinephrine (VUInorepinephrine
was 0.69 in 2007 and 0.91 in 2013) and an slight increasing trend in the
use of epinephrine (VUI epinephrine was 0.01 in 2007 and 0.06 in 2013).
There was a decreasing trend in the use of dopamine (VUIdopamine was
0.15 in 2007 and 0.03 in 2013), vasopressin (VUI vasopressin was 0.42 in
2007 and 0.22 in 2013), and a slight downward trend in the use of
phenylephrine.
Conclusions: Norepinephrine is the most commonly used vasopressor in
MICU. The use of norepinephrine and epinephrine are in upward
trajectory.
References
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Brasseur A, Defrance P, Gottignies P, Vincent JL: Comparison of dopamine
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Introduction: At present, there is a paucity of information delineating the
relationship between patient outcome and after-hours admissions to ICU.
Studies have demonstrated either higher mortality rates or have shown
no increased risk with off-hours ICU admissions, even when confounding
factors are accounted for [1-3].
Objectives: To evaluate the relationship between the mortality rates of
patients admitted to ICU and their time of their admission.
Methods: Retrospective cohort study (n = 9092) of patients aged
between 17-98 years, admitted to SASH ICU between Dec 1992-Dec 2014
were categorised into out-of-hours (17:00-08:00) or in-hours (08:00-17:00)
admission. Mortality rates in each group were calculated. Elective surgical
admissions were excluded.
Statistical Analysis:
Categorical data, analysed using Fisher’s, Chi-Square and 2 × 2
contingency tables.
Results: Of the 9092 patients, 5765 were admitted out-of-hours and 3327
were admitted in-hours.
There was a statistically significant difference (p = 0.0013) in mortality
between the out-of-hours (28.2%) and in-hours group (31.9%).
The data shows convincing evidence that patients have a worse outcome
when admitted during normal working hours even though in-hours, there
is increased access to hospital resources (doctors, nurses, investigations
and specialist services) compared to out-of-hours. Interestingly, when
extrapolated further, survival worsens particularly in the first few hours of
the working day. This corresponds to the time of day where ICU has the
fewest number of admissions (Figure 2).
We can only speculate as to the underlying cause of this result and further
work will need to be completed in order to understand the causative
factors. This will include assessing staff availability to review patients or
action management plans and delayed admissions from overnight.
Conclusions: There is a survival benefit for patients admitted out-ofhours compared to those admitted during in-hours. Further studies need
to done in order to ascertain the factors that contribute to this finding.
References
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Figure 1(abstract A960) Trend of vasopresser using

Introduction: While plasma donation is still necessary as a unique source of
human proteins and to treat coagulation disorders, FFP administration
seems to have high rate of inappropriate indication. After all, FFP transfusion
is not risk free, and is associated with lung injury, infectious disease and
circulatory overload in recipients. On the other hand, patients who die into
the ICU have impaired physical status and may have increased demand for
FFP transfusion.
Objectives: The aim of our retrospective observation study was to test
the hypothesis that a correlation exists between FFP transfusion and
actual mortality rate, in our both medical and surgical ICU served in
community hospital.
Methods: From January 2006 to June 2014 admitted to our ICU 620
patients, mean age 64.8 years, mean length of ICU stay (LOS) 14.2 days,
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Figure 1(abstract A961) Overall Mortality of patients admitted to SASH ITU

mean mechanical ventilation duration per ventilated patient (V. Days)
12.23 days, mean APACHE II score on admission 21.2, predicted mortality
38.9 %, actual mortality 31.45 %, Standardized Mortality Ratio (SMR) 0.80.
From our database we looked for actual morality rate and the following
values and indexes according FFP transfusion per year from 2006 to 2014
(mean values). Total, per patient, per hospitalization days (HD), per
patient under mechanical ventilation (pts V) and per ventilation days (VD)
Using linear correlation method, we looked for linear slope, correlation
coefficient (r), and coefficient of determination (r 2 ), and by linear
regression method using ANOVA test we looked for p value, according
actual mortality rate and FFP transfusion.
Results:
Conclusions: According to our data, there was no statistically significant
correlation detected between actual mortality rate and FFP transfusion
indexes. Our data suggest that even though some patients who die due to
multiple organ failure may need more FFP than others, FFP transfused do
not correlate statistically significant with actual mortality rate in ICU patients.

A963
MEASURING ANXIETY & DEPRESSION IN THE POST CRITICAL CARE
POPULATION - COMPARISON OF THE HOSPITAL ANXIETY AND
DEPRESSION SCALE AND INTENSIVE CARE PSYCHOLOGICAL
ASSESSMENT TOOL
N Mason*, D Egan, S O’Loghlen, D Conway
Manchester Royal Infirmary, Central Manchester University Hospitals NHS
Foundation Trust, Manchester Academic Health Science Centre, Manchester,
United Kingdom
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A963
Introduction: The impact of critical illness on psychological wellbeing
can be severe with patients reporting high levels of anxiety & depression
[1]. The psychological impact of critical illness can be long lasting,

affecting both patients and their families and impacting on quality of life
following hospital discharge [2]. A minority of patients will develop posttraumatic stress disorder following the acute illness and the NICE
guideline CG83 recommends that patients are assessed for acute distress
and risk of future psychological morbidity [3].
The Hospital Anxiety and Depression Scale was developed as a snapshot
assessment of psychological morbidity for hospital in-patients and has
been validated in Critical Care Follow Up Clinic patients with a cut-off of
≥8 /14 for each domain for mild distress and ≥11/14 for significant
morbidity [4].
The IPAT tool has been validated in critically ill patients as a screening
tool to detect acute distress in critical care patients once they are awake,
alert & orientated, with a cut off ≥7 / 20 indicating morbidity [5]. It has
not been previously reported immediately following Critical Care
discharge.
Objectives: The aims of this survey are to measure and compare
screening of acute distress in patients recovering from critical illness
recently transferred to the general ward, using two different assessment
tools - HADS and IPAT.
Methods: Prospective data was collected from patients within 48 hours
of discharge from the critical care unit in patients who received any level
3 critical care or level 2 critical care for greater than 5 days. The
assessment tools were administered by a trained nurse to all patients
who were awake and could comprehend the questions. Data were
collected between December 2014 - January 2015 and uploaded to an
electronic database as part of routine care in accordance with NICE CG83
and analysed with Stats Direct.
Results: 68 patients completed HADS & IPAT simultaneously. 7 patients
scored ≥8 & 5 ≥11 for HAD Anxiety. 12 scored ≥8 & 7 ≥11 for HAD
depression. 10 scored ≥11 on the IPAT. Correlation of Total HADS and
IPAT scores r = 0.710526. The median time taken to administer HADS was
4 minutes and IPAT 2 minutes. 3 patients scored ≥8 HAD anxiety yet did
not score ≥7 on IPAT.

Table 1(abstract A962)
FFP

Slope

r

r2

S. Error

Lower C.I.

Upper C.I.

p value

Total

1.251

-0.4404

0.1942

0.963

-1.027

3.530

0.2351

Per patient

-0.016

-0.3441

0.1184

0.017

-0.056

0.023

0.3645

Per Hosp Day

-0.001

-0.3392

0.1151

0.001

-0.004

0.001

0.3718

Per pt ventilated

-0.016

-0.3251

0.0105

0.018

-0.059

0.026

0.3933

Per Vent Day

-0.018

-0.3821

0.1460

0.001

-0.005

0.002

0.3101

[Correlation between actual mortality rate and FFP]
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Conclusions: IPAT can be administered to most patients following critical
care discharge. There was reasonable correlation with HADS. IPAT scored
low in patients with no recollection of ICU even when HAD anxiety score
was elevated. This merits further investigation.
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A964
Objectives: To define the outcome at hospital discharge of our patients
and detect possible variables differentiating mortality intra-ICU and after
ICI-discharge.
Methods: Preliminary results from a prospective cohorts study over all
patients admitted to our unit for one year excluding coronary patients
and those with a stay of less that 24 hours. The Ethics Committee from
our centre approved this work. Data as mean (standard error for mean).
We applied a logistic regression methodology. Results as OR (95% CI).
Results: 962 patients. Admitted from emergencies dept. 28%, hospital wards
23,9%, surgical theatre 38,2% (9,3% urgent y 28,9% elective) y 10% from
other centres. 38,1% had been admitted to the hospital at least once the
previous year and 5,6% in the ICU. Hospital stay previous to ICU admission
was 5,9(0,36) days [5,26 (0,32) in survivors, 8,42(1,13) in deaths, p < 0,001].
Total mortality was 23%, 18,1% during UCI stay and the rest after
discharge (3,7% in ICU readmission and 1,1% in ward). Among 41 cases
with a DNR order, 31,7% was discharged alive from the hospital.
Age (OR 1,01, 1-1,02), previous cerebral vascular disease (3,8, q,8-8,1,
immunosuppression (1,8, 1,2-2,8) and SOFA at admission (1,3, 1,2-1,4),
mechanical ventilation (5,2, 2,7-9,7), vasopressors (1,8, 1,2-2,7), SOFA > 6
(2,3, 1,4-3,3) or AKI (3,4, 2,3-5,4) were related to mortality.
When focusing in mortality after ICU discharge, male gender (OR 2,6, IC
1,1-6,2), admission from a medical ward (OR 9,0, IC 3,2-25,6), hospital stay
before admission (OR 1,03, IC 1,01-1,05), AKI (OR 3,1, IC 1,1-8,2) and
Sabadell score (Grade I, OR 10,6:3,3-33,9; II 27,4:7,8-96,5; III 130,9:32,1534,2) showed relationship.
Conclusions: Among our patients DNR order status was registered in a
low number of cases and a third of those with a DNR order were
discharged alive from the hospital.
The Sabadell Score is a useful tool for predicting hospital mortality in
those patients discharged from the ICU.
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Gender influence on mortality and outcome of severe sepsis patients in
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Bandung, Indonesia
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A965
Introduction: The influence of gender on outcome of patients with
severe sepsis is unclear. Different concentrations of sex steroid hormone
has been postulated to determine the effect of gender on outcome.
Objectives: To investigate the impact of gender on mortality and length
of intensive care unit (ICU) stay of severe sepsis patients treated in ICU.
Methods: This is a prospective cohort study involving severe sepsis patients
admitted to ICU Hasan Sadikin General Hospital Bandung Indonesia
between period of August 2013 - January 2014. Data of type of admission,
initial Sequential Organ Failure Assessment (SOFA) score, mortality and
length of stay (LOS) in ICU were collected. Severity of illness was measured
using Acute Physiology and Chronic Health Evaluation (APACHE) II.
Results: Of the 150 patients included in the study, 66.7% were male.
There was no difference in age distribution between male and female
patients. Most of the patients admitted was surgical patients (84%). ICU
28 days mortality was higher in male compared to female patients (61.3%
vs. 52.6%), the difference is not statistically significant (p = 0.547).
However, when comparing between surgical and medical admission,
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surgical male patients are at significantly higher risk of mortality
compared to female (relative risk [RR]: 2.7, 95% confidence interval [CI]:
1.112 to 6.598) (p = 0.033). Slightly more men had high APACHE II score
(≥ 17) compared to women (90% vs. 77.8%) (p = 0.582). Compared to
women, men also had longer LOS in ICU (12.7 ± 6 vs. 10 ± 6.2 days) (p =
0.19) and higher SOFA score (6.7 ± 2.3 vs 6.0 ± 2.86) (p = 0.371).
Conclusions: Gender contributes to poor outcome in postoperative ICU
patients. Surgical male patients had higher risk of mortality from severe
sepsis compared to female (relative risk [RR]: 2.7) (p = 0.033). Male
patients also had higher APACHE II score (p = 0.582), longer LOS in ICU
(p = 0.19) and higher SOFA score (p = 0.371) compared to female
patients.
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Introduction: The South African Triage Scale (SATS) [1] was developed to
facilitate triage of patients in emergency departments. It is used by
Médecins Sans Frontières (MSF) in several centers. Predicting the risk of
death in a health institution is also important and can be used as a tool
for quality management.
Objectives: The aim of this study was to determine if SATS can be used
to predict hospital mortality, and to use the results to follow mortality in
a Emergency and Trauma Center of MSF.
Methods: We did not find any publication reporting mortality prediction
using SATS. To determine mortality prediction, we decided to use data
from patients admitted to the Hopital Nap Kenbe of MSF in Port au
Prince, Haiti. Data from 5813 patients admitted to that institution from
01/01/2013 to 31/12/2014 were used. Age of the patients, motif of
admission according to MSF classification, triage category (Red, Orange,
Yellow, Green) according to the SATS system were extracted from the
local MSF data base and used as candidate parameters for analysis of
factors associated with mortality. For the statistical analysis we used Chi
Square and Mann-Whitney test to determine association with mortality
and logistic regression and logit to determine independent factors,
compute odd ratios and predict mortality. P values < 0.05 were
considered as significant. For logistic regression we divided patients in
two groups at random. The first group was used for the computations of
Odds ratios and coefficients, the second for validation of the model. We
performed post-hoc analysis to compare observed with predicted
mortality, dividing the time scale in trimesters. The STATA 8 software was
used for the analysis.
Results: Hospital mortality varied significantly with age of the patients,
motif of admission and triage category. Odds ratios for factors affecting
mortality with coefficients of logit estimates for the model are illustrated
in table 1.

Table 1(abstract A966) Factors affecting Mortality
Factors

Odds Ratios

Coefficients

Z

Age > 45

2.681

0.986

2.88

0.004

Red

80.139

4.383

2.35

0.019

Orange

3.969

1.378

2.96

0.003

Non Trauma

4.159

1.425

2.88

0.004

-6.449

-12.16

0.000

(Constant)

P>z
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When compared this results with psychological components of PICS three
months after ICU, patient anxiety and depression significantly influenced
the presence of caregiver burden (p = 0.03 and p = 0.008, respectively).
On the other hand, when physical components were evaluated, they
showed no influence in caregiver’s burden. Patient gender, age, SAPS II,
duration of sedation, duration of mechanical ventilation or ICU stay did
not influence the burden.
Conclusions: Recognition of factors that influence caregiver’s burden is
fundamental to allow early intervention. In this survey we found that
non-physical dimension of PICS plays a fundamental role as a
determinant of caregiving burden. Surprisingly, it’s heavier for caregivers
to deal daily with psychological problems than physical limitations.
Despite only a minority of caregivers reported high overburden, an even
better prevention and handling of PICS will probably reduce it.

Figure 1(abstract A966)

The surface under the ROC curve was 0.869 for the first group and 0.860
for the validation group, where 98.14% of the patients were correctly
classified.
Observed mortality exceeds predicted mortality in 2013. The reversed was
observed for the 3 last trimesters of 2014 and seems to reveal a learning
process leading to better quality with time, as illustrated by figure 1.
Conclusions: Our work indicates that SATS with age and motif of
admission can be used to predict and follow hospital mortality. It must
be validated in a pluri-center study before to be used elsewhere.
Reference
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Introduction: An increasing number of Intensive Care Unit (ICU) survivors
develop psychological, cognitive and physical morbidities that may
persist for years. The Post Intensive Care Syndrome (PICS) includes these
multidimensional impairments and is described in the literature for
patients and family.
The caregiver’s role is crucial in patient’s recovery after ICU, but is
frequently overlooked by professionals. A few studies assessed caregiving
burden, but it is still unclear how patient status (PICS) after discharge
affects it.
Objectives: The aim of our study was to evaluate caregiver’s burden
three months after discharge and to understand how patient PICS
influenced it.
Methods: Data from our Follow-Up Clinic at 3 months was prospectively
collected from January 2013 to February 2015. “Zarit Burden Interview”
was used and all caregivers who completed the questionnaire were
included. Physical and non-physical components of PICS were assessed
and compared with presence or absence of caregiver’s burden. To
evaluate the psychological components of PICS “Hospital Anxiety and
Depression Scale” and “Post-Traumatic Stress Syndrome 14 Questions
Inventory” were applied to patients. Demographic patient characteristics
were also collected and compared with Zarit results. A p value of less
than 0.05 was considered statistically significant.
Results: A total of 168 caregivers completed the survey, with a response
rate of 47%. Exactly half of caregivers (n = 84) reported no overburden
(Zarit ≤ 21), 34.5% (n = 58) experienced low overburden (Zarit 22-40) and
only 15,5% felt moderate to high overburden (Zarit ≥ 41).

A968
Assessment of mortality post-ICU associated to the intensive care unit
length of stay
F Gómez Triana*, P Carcelén Rodríguez, ZE Aray Delpino, D Monge Donaire,
TL Álvarez Pérez, FC Tarancón Maján, SM Cortés Díaz, A Marcos Gutiérrez,
AC Caballero Zirena
Virgen de la Concha Hospital, Zamora, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A968
Introduction: Patients admitted to the ICU may require longer stays,
which in turn can influence the evolution of their disease. This may be a
determining factor of their overall prognosis and result in modifications
to previously determined morbidity and mortality.
Objective: To establish prolonged effects of mortality following patients
with prolonged stays in the ICU once they are transferred to the general
ward, and identify possible reasons associated with this mortality.
Methods: This is a retrospective study of ICU patients during 2013 at the
Virgen de la Concha Hospital (Zamora, Spain). 445 patients admitted
during the study period were identified as having a prolonged ICU stay
defined as equal to, or greater than 10 days. Patients were evaluated
following transfer from the ICU to the general ward until death or
discharge. Epidemiological data, diagnosis at admission and estimation of
risk of death, were assessed by APACHE II scores.
Results: The overall ICU mortality rate was 12.58% (IC 95%: 9,39-15,7),
that is 56 of the 445 patients that were included during the study
period. 53 patients had a prolonged stay (11,9%) ; 10 of which expired
during their stay in the ICU (18%). The remaining 43 were discharged
to the general ward. Of these 43 ward transfers, 11 (25%) expired
during their stay on the ward (IC 95%: 11,3-39,7) and the remaining 32
were discharged to home. The expected deaths were 28% and the
observed deaths 25% (Standardized mortality ratio of 0.89; 95% CI, 0.39
to 1,38). The average stay in the general ward post-ICU was 17.74 ±
23.98 days.
Conclusions: Prolonged stay in the ICU is a determining factor that
influences patients mortality following their transfer to the general ward.
The high mortality can be predicted on the APACHE II system applied to
our patient population. As a result, the APACHE II system may assist the
clinician in determining which patients are at increased risk of mortality,
and thus devise ways to circumvent such events in the patients with
prolonged ICU stays.
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Introduction: The diffusion of BLS (Basic Life Support) and ALS (Advanced
Life Support) has improved survival in patients that experienced cardiac
arrest (CA). In after-ROSC comatose patients Therapeutic Hypothermia (TH),
lowering the core temperature for 24 hours, has been demonstrated to
ameliorate neurological outcome, but unfortunately during that period it is
not possible to evaluate patient’s neurological status and estimate
prognosis.
Objectives: Primary aim of the study was to evaluate which physiological,
clinical and laboratoristic parameters, during the first 24 hours of TH after
cardiac arrest, are related to the neurological outcome at 6 months;
secondary objective was to define an early predictive score.
Methods: This was a retrospective study on patients admitted to the
general ICU of Ravenna’s Hospital in a 3 years period (2011-2013) with a
diagnosis of cardiac arrest and treated with TH, consisted in lowering
core temperature to 32-34°C during the first 24 hours. Patients’
physiological, clinical and laboratoristic data were hourly recorded by
medical records. Inhospital mortality and neurological outcome at
6 months were also evaluated. A multivariate analysis was performed to
detect which parameters were related to neurological outcome, defined
as no or mild disabilities, moderate disabilities, severe disabilities or
death. p < 0.05 was taken to be significant. A multivariate logistic
regression was used to construct a predictive score for neurological
outcome at 6 months.
Results: In the analyzed period 47 patients were admitted to our ICU
with a diagnosis of CA and 27 of them were finally enrolled because
treated with TH. 21 patients had an out of hospital CA, with a mortality
rate of 24%; 6 patients experienced an inhospital CA and the mortality
rate was 33%. 10 patients had no or mild disabilities, 6 developed
moderate disabilities, 5 resulted with severe disabilities and 7 dead.
A worst neurological outcome at 6 months was related in the first 24
hours to: inhospital cardiac arrest (p < 0.05), higher blood lactate level
(p < 0.01), higher blood glucose variation (p < 0.05) and the need of
insulin administration (p < 0.05). A score was given to each of these
parameters, depending on the detected value. The total score was the
sum of the individual scores. A bad neurological outcome at 6 months
was expressed by a total score ≥3, with a 99.5% of specificity and an
AUC of 0.78.
Conclusions: In patients treated with hypothermia after cardiac arrest,
the finding of inhospital cardiac arrest, high blood lactate, high variation
of blood glucose and the need of insulin administration during the first
24 hours is related to a worst neurological outcome at 6 months; a score
that takes these parameters into account seems to early predict a bad
neurological outcome, however larger, prospective and multicentre
studies are needed to validate it.
Reference
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patients include critical illness, mechanical ventilation, sedative medications
and central venous catheter insertion [2]. In cases where pharmacological
prophylaxis is not feasible, inferior vena cava filters (IVCF) have been
recommended [1].
Objectives: Evaluation of the indications, course and outcome for filter
placement in the critically ill population.
Methods: We retrospectively reviewed charts of 95 patients who had an
IVC filter placed between January 2011 and December 2014 at our
institution. We studied the indications for IVCF placement, hospital course,
insertion/retrieval dates, contraindications to anticoagulation and the
complications associated with the filter. These patients were matched to
their appropriate IVC filter guideline indications [4], which were analysed.
Results: 53 of the 95 patients were admitted to ICU with a median age
of 47 (20-86) years. Of the total ICU population with placement, 37 (70%)
of the placements were therapeutic and 16 (30%) were prophylactic. In
trauma patients (N-20), 70% of the IVC filters were placed as a
prophylactic measure whereas in non-traumatic cases 94% of IVC filters
were placed for therapeutic indications. Venous access was mostly via the
right internal jugular vein (91%) and majority were placed infra-renal
(96%). 16 IVC’s were retrieved after a median of 67 (21-185) days;
representing 30% of the total and 41% of the surviving patients. No
immediate procedural complications occurred during placement or
retrieval; 3 developed DVT and 1 patient developed PE after insertion. Of
the total population involved, 14 patients (26%) died (all being in the
non-trauma subgroup). 8 patients were lost to follow up.
Conclusions: Our review shows that the IVCF practices at our institution
are consistent with the accepted recommendations. The vast majority of
the patients had a contraindication to anticoagulation therapy. The rate
of immediate and delayed complications are low, however further follow
up is required to assess the incidence of late complications. All patients
who died after placement of an IVC were non-trauma patients with
serious co-morbidities, which should allow us to be more liberal in their
use in trauma cases.

Table 1(abstract A970)
Mean Admission Days (Total population)

67.4

Shortest Admission (Total population)

1

Longest Admission (Total population)

243

Mean Admission Days (Trauma)

19.1

Shortest Admission (Trauma)

2

Longest Admission (Trauma)

76

Mean Admission Days (Non-trauma)

28.7

Shortest Admission (Non-trauma)

1

Longest Admission (Non-trauma)

243

[ICU Admission Data]
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Inferior vena cava filters in the intensive care unit population: single
center experience in the united arab emirates
AS Beshyah1*, SA AlBhaisi1, K Krishnanreddy2, A Khwaja3
1
Sheikh Khalifa Specialty Hospital, Internal Medicine, Abu Dhabi, United Arab
Emirates; 2Sheikh Khalifa Specialty Hospital, Intensive Care Unit, Abu Dhabi,
United Arab Emirates; 3Sheikh Khalifa Specialty Hospital, Interventional
Radiology, Abu Dhabi, United Arab Emirates
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A970
Introduction: Pharmacological prophylaxis against venous thromboembolism using low molecular weight heparin (LMWH) has become a
standard measure in the intensive care unit (ICU) [1-3]. Risk factors in these

Figure 1(abstract A970) ICU indications trauma and non-trauma
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Figure 2(abstract A970) IVCF Therapeutic & Prophylactic Indication Split

Figure 3(abstract A970) DVT & PE Incidence after IVCF insertion
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Introduction: The results of ENSANUT 2012 showed that in a sample of
38208 adults showed 32.4% obesity, besides the increase of 1.3%
annually from 2000 through 2012; in the US is reported 66-75% of
overweight and obesity in ICU patients; recent studies have shown that
obesity, paradoxically, a protective factor in patients admitted to the ICU
for surgical pathology.
Objectives: To report the prevalence of overweight and obesity in the
ICU of Hospital Juárez of Mexico (HJM), analyzing the correlation of BMI
with AKI, ARDS, LOS.
Methods: 254 cases of ICU January 1 to December 31, 2013 were
reviewed, demographic variables, height, weight ingress and egress,
ingress and egress BMI, admission diagnosis, APACHE II, SOFA recorded ,
TISS, presence of acute kidney injury (AKI), acute respiratory failure
(ARDS), mechanical ventilatory support days (MVS), length of stay in ICU
and reason for ICU discharge. The correlation between baseline BMI and
the prevalence of AKI, SIRA, AMV days, length of stay in ICU and mortality
were analyzed using descriptive statistics.
Results: The total of 254 records of patients admitted during 2013 were
reviewed, data of 108 cases were obtained, were organized into 6 groups
according to BMI < 20 (n = 5, 4.62%), 20 to 24.9 (n = 20, 18.51%), 25 to
29.9 (n = 43, 39.81%) 30 34.9 (n = 20, 18.51%) 35 39.9 (n = 14, 12.96%)
and> 40 (n = 6, 5.55%) of which 60 were women and 48 men; according
to the above groups MVS days were 16, 9.5, 7.48, 17.2, 17.7 and 21.5; the
length of stay in ICU: 24.4, 12.1, 12.5, 19.15, 20.5, 23.1; survival in the
6 groups was 80%, 90%, 86%, 85%, 78%, 83%; APACHE II scores averaged
joint was 19.8, 14.8, 16, 20.1, 22.1, 23.8, whereas SOFA: 7.8, 6.85, 7.9, 9.35,
10.7, 11.5; and TISS average was 35.6, 35.1, 32, 28.5, 34.9, 42.
Conclusions: Each BMI has few patients to compare the data in an
appropriate way, however, can observe the similarity between BMI of
20 to 24.9 and 25 to 29.9 kg / m2, having duration of MVS, comparable
ICU stay; survival was higher in the group of normal BMI over all other
groups, with lower APACHE II and SOFA estimated income. The statistic
UCIA the HJM is similar to that reported in the international literature,
however, no subgroups of patients according to diagnosis were analyzed,
so we can not corroborate the “paradox of obese surgical patient”.
Interesting correlation between BMI, AKI, ARDS and LOS.
Grant Acknowledgment: The authors do not have any grant to declare.
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WEAKNESS AND ORGAN DYSFUNCTION
A972
Prediction of major bleeding in cirrhotic ICU patients using the DIC
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Introduction: The disseminated intravascular coagulation (DIC) score is a
predictor of outcome in critically ill patients [1]. Yet, disturbances of
coagulation are a common finding in patients with liver cirrhosis. Thus,
the prognostic value of the DIC score and its subcomponents in patients
with liver cirrhosis is unclear.
Objectives: Aim of this study was to evaluate the predictive abilities of
the DIC score and routine coagulation parameters regarding major
bleeding and outcome in patients with liver cirrhosis at the ICU.
Methods: A total of 1493 ICU patients were studied prospectively.
Laboratory analysis including routine coagulation parameters was
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conducted on on a daily basis during the ICU stay. New onset of major
bleeding during the ICU stay was documented. Mortality was assessed on
site or by contacting the patients or the attending physician.
Results: Two hundred eleven ICU patients had liver cirrhosis (12%).
Admission- and peak DIC score within 48 hours from ICU admission
differed significantly between patient with and without cirrhosis.
Significant differences between patients with and without cirrhosis were
observed in platelet count (PLT), fibrinogen and prothrombin time (PT),
activated Partial Thromboplastin Time (aPTT) and d-dimer.
In patients with liver cirrhosis, DIC score was associated with major
bleeding at the ICU (AUROC 0.645, p < 0.01); however, this was mainly
attributable to the subscores for fibrinogen and PLT. Fibrinogen (AUROC
0.749, p < 0.001), PLT (AUROC 0.651, p < 0.01) and aPTT (AUROC 0.640, p
< 0.01) on admission were associated with major bleeding in cirrhotic ICU
patients. Additionally, bleeding on admission was identified as a risk
factor for new onset of bleeding in these patients (OR = 17.6 (95% CI 7.044.1), p < 0.001). Fibrinogen level < 60 mg/dl, PLT < 30 G/l and aPTT >
100 s were identified as highly specific thresholds for prediction of major
bleeding in cirrhosis. These three criteria remained significantly associated
with major bleeding after correction for age, sex, admission SOFA score
and bleeding on admission.
Major bleeding in cirrhotic patients was associated with poor outcome.
One-year-mortality in cirrhotic patients with and without major bleeding
was 89% and 68%, respectively (p < 0.05 between groups).
Conclusions: Abnormal coagulation parameters and increased DIC scores
are found in the majority of patients with liver cirrhosis at the ICU, and
they correspond to increased bleeding risk. Fibrinogen, PLT and aPTT
were identified as useful tools for prediction of major bleeding in
cirrhosis.
Reference
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Introduction: Despite advances in critical care that have improved ICU
outcomes in cirrhotic patients with acute decompensation they continue
to present a high mortality.
Objectives: Our aim was to obtain a mortality prediction model for
patients admitted to the ICU with Acute on Chronic Liver Failure (ACLF),
based on early clinical data.
Methods: Retrospective study performed on patients admitted to our ICU
with ACLF between 2010 and 2013. We collected epidemiological and
clinical data in addition to scoring systems commonly used in critical care
units and those more specific to cirrhotic patients.
Descriptive data were described as means with standard deviation for
normally distributed continuous variables, medians with interquartile
range (IQR) for non-normally distributed variables, and percentages for
categorical data. The continuous variables were categorised according to
maximum discrimination point by the area under the receiver operating
characteristic (AUROC) curve.
The variables were compared using the Student t test for continuous
variables, and the Chi-square test for categorical data. The predictive
model was obtained by multiple logistic regression analysis.
Results: Sixty-one patients, 79% male. Age 53 yrs (48 - 61). Charlson
Comorbidity Index 4 pts (3 - 6). Severity scores: APACHE II 22 (18 - 25),
SOFA 10 pts (8 - 13), MELD 19 pts (14 - 24), CLIF-SOFA 11 pts (9-1 4).
27% of patients had dysfunction of more than two organs. Alcohol abuse
(55%) was the most frequent cirrhosis etiology and CHILD C (34%) the
most prevalent cirrhosis stage. Reason for ICU admission: upper
gastrointestinal haemorrhage 38%, hepatic encephalopathy 33% and
sepsis 23%. 89% of patients required mechanical ventilation, 77%
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Figure 1(abstract A973)

vasopressor therapy and 26% renal replacement therapy. Length of ICU
stay 7 days (3-14) and 49.2% mortality in ICU.
In the univariate analysis, the variables related to mortality were: CHILD
C stage (RR 4.64; CI 95% 1.47-14.63), Admission diagnosis Sepsis (RR
3.68; CI 95% 1.01-13.48), dysfunction of more than two organs (RR 8.37;
CI 95% 2.06-34.03), APACHE II > 22 pts (RR 5.84; CI 95% 1.89-17.99),
MELD> 22 pts (RR 7.56; CI 95% 2.16-26.45), CLIF-SOFA> 12 pts (RR
13.30; CI 95% 3.63-48.69), vasopressor therapy (RR 2.76; CI 95% 1.904.04) and renal replacement therapy (RR 2.14; CI 95% 1.96-3.14).
Using multiple logistic regression, we created a model which included
the following variables: Admission diagnosis sepsis (OR 5.34; CI 95%
1.04-27.39), dysfunction of more than two organs (OR 4.50; CI 95%
0.75-26.79), MELD> 22 pts (OR 5.38; CI 95% 1.16-24.92), APACHE II >22
pts (OR 5.94; CI 95% 1.36-25.99).
The model obtained had a good discriminatory capacity for patient
prognosis: AUROC 0.85; IC 95% 0.75-0.96 and Hosmer-Lemeshow test;
X2 0.59, p = 0.90. (Figure 1).
Conclusions: In our experience, the predictive model created using
clinical variables obtained early on ICU admission was able to
discriminate the prognosis in patients with ACLF.

A974
Prognostic impact of ICG-PDR in patients with hypoxic hepatitis at the
intensive care unit
T Horvatits*, N Kneidinger, A Drolz, K Roedl, K Rutter, S Kluge, V Fuhrmann
University Medical Center Hamburg-Eppendorf, Department of Intensive
Care Medicine, Hamburg, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A974
Introduction: Hypoxic hepatitis (HH) is a frequent cause of acute
hepatocellular damage in critically ill patients associated with high
mortality. Indocyanine green, a medical dye, is removed solely by the
liver without entering enterohepatic circulation. Therefore its plasma
disappearance rate (ICG-PDR) is an effective clinical tool for assessment of
liver function in acute and chronic hepatic disease.
Objectives: Aim of this study was to evaluate the prognostic impact of
ICG-PDR in comparison to laboratory parameters and established scores
in critically ill patients with HH and other liver disease entities.
Methods: The impact of ICG-PDR was prospectively evaluated in 119
critically ill patients with different liver disease entities (HH: n = 52,
cirrhosis: n = 35, acute liver failure (ALF): n = 10, control group without
signs of acute liver injury, viral or drug induced hepatitis or cirrhosis: n =
22). Plasma disappearance rate of ICG was measured non-invasively by
using a finger pulse densitometry system.
Results: ICG-PDR on admission was significantly lower in patients with liver
diseases (HH, liver cirrhosis, ALF) than in the control group without hepatic
impairment (median 5.7%/min, IQR 3.8-7.9%/min vs. 20.7%/min, IQR 14.125.4%/min; p < 0.001).
ICG-PDR predicted 28-day mortality independently of SOFA score and serum
lactate in patients with underlying liver disease (HR 1.27, 95%CI 1.10-1.45; p
< 0.005). AUROC of ICG-PDR predicting 28-day mortality in patients with HH
was significantly higher than AUROC of SOFA, arterial serum lactate, INR and

AST 48 hours after admission (p < 0.05). ICG-PDR increased significantly in
28-day survivors over course of time (p < 0.001). 28-day survivors could be
identified using a cut-off ICG-PDR ≥ 9.0 %/min 48 hours after admission with
sensitivity of 77% and specificity 100%.
Conclusion: Diagnostic test accuracy of ICG-PDR was superior to
standard liver function parameters and well established scoring systems
in patients with HH. Therefore ICG-PDR is a feasible non-invasive tool for
early risk stratification in patients with HH.

A975
Chloride administration in the intensive care unit, an independent
predictor of mortality
S Smolders1*, RJ Bosman2, H Endeman2
1
Onze Lieve Vrouwe Gasthuis, Pediatric Intensive Care Unit, Amsterdam,
Netherlands; 2Onze Lieve Vrouwe Gasthuis, Intensive Care Unit, Amsterdam,
Netherlands
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A975
Introduction: Chloride is the body’s most important extracellular anion,
important in many physiologic processes including acid base balance and
osmotic pressure [1]. Hyperchloremic metabolic acidosis is a common
finding in critically ill patients and may be associated with renal failure
and even increased mortality [2].
Objectives: The objective of our study was to determine if chloride
administration in a critically ill population is associated with hospital mortality.
Methods: We performed a retrospective observational study in a 24 bed
tertiary mixed medical surgical ICU in a teaching hospital in the
Netherlands. Patients admitted to the ICU in the period between January
1th 2008 and November 1th 2014 were screened for eligibility. Inclusion
criteria were: 1. ≥ 18 years. 2. Length of stay (LOS) of ≥ 72 hours.
Readmissions to the ICU were excluded. The primary end points for our
analysis was hospital mortality. Univariate analysis was performed with
Wilcoxon rank sum test for nonparametric data. Multivariate analysis was
performed with predictors of ICU and hospital mortality (age, Acute
Physiology and Chronic Health Evaluation IV predicted mortality) as well
as factors associated with (hyper)chloremia, metabolic acidosis and fluid
resuscitation. Chloride administration was defined as the total amount of
chloride in mmol/l administered to a patient in a given time period.
Results: We studied 1471 patients. Mean age at admission was 67 years,
APACHE II score 24, the average stay 10,5 days (table 1, baseline
characteristics). In univariate analysis chloride levels at 72 hours were
predictors of hospital mortality as were pH, chloride administration and total
fluid administration (table 2). A multivariate analysis was performed to
determine whether chloride, chloride administration, fluid administration and
pH are independent predictors of mortality. This models shows that chloride
levels are not an independent predictor of hospital mortality, chloride
administration however is an independent predictor (OR 1.005; 95% CI 1.0031.007 at 72 hours) as is pH, total fluid administration and age (table 3).
Conclusions: In conclusion, chloride administration in a critically ill
population is an independent risk factor for mortality, even when corrected
for total fluid administration, pH and chloride levels. Further studies the
optimal resuscitation fluid with regard to chloride levels are needed.
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Table 1(abstract A975) Baseline characteristics
Whole population Mean

Hospital survivors Mean

Non survivors Mean

Age (years)

67 ± 12

67 ± 13

69 ± 12

Sex (male)

64,9%

65,7%

62,6%

APACHE II Score

24 ± 7

22 ± 7

28 ± 7

Admission type medical

59%

53,1%

74,3%

Admission type surgical

41%

46,9%

25.7%

Length of stay at ICU (hours)

254

224

329

Acute renal failure

22.9%

20,4%

29,3%

CPR before admission

12.3%

9,9%

18,6%

Renal replacement therapy during ICU stay

30.6%

25,9%

42,8%

Table 2(abstract A975) Univariate analysis
Hospital survivors Mean

Non-survivors Mean

P

Chloride at admission (mmol/l)

106,6 ± 6,3

106,8 ± 6,5

0,986

Chloride at 72 hours (mmol/l)

106,3 ± 5,1

107,6 ± 5,1

0,000

pH at admission

7,33 ± 0,09

7,30 ± 0,10

0.000

pH at 72 hours

7,44 ± 0,06

7,41 ± 0,07

0.000

Total fluid administered at 24 hours (liters)

4,04 ± 2,6

4,41 ± 2,8

0.027

Total fluid administered at 72 hours (liters)

6,27 ± 3,5

7,58 ± 4,1

0.000

Chloride administered at 24 hours (mmol)

507 ± 306

566 ± 341

0.006

Chloride administered at 72 hours (mmol)

809 ± 425

809 ± 425

0.000

Table 3(abstract A975) Multivariate analysis
Hospital mortality
24 Hour

48 Hour

72 Hour

Odd
ratio

Confidence
interval

P
value

Odd
ratio

Confidence
interval

P
value

Odd
ratio

Confidence
interval

P
value

14.352

8.84-23.31

0.000

14.6

8.88-24.31

0.000

11.74

7.51-18.35

0.000

Variable
APACHE 4 predicted
mortality
Age

1.023

1.010-1.035

0.000

1.022

1.009-1.035

0.001

1.026

1.014-0.782

0.000

Total fluid administration

0.635

0.443-0.908

0.013

0.654

0.486-0.881

0.005

0.613

0.480-0.782

0.000

Chloride loading

1.004

1.001-1.007

0.013

1.004

1.001-1.006

0.003

1.005

1.003-1.007

0.000

pH

0.072

0.009-0.579

0.013

0.018

0.002-0.167

0.000

0.006

0.001-0.047

0.000

Chloride

1.004

0.977-1.032

0.763

1.020

0.990-1.051

0.188

1.003

0.998-1.052

0.071
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Effect of 5-aminolaevulenic acid on postoperative lactate levels in
patients undergoing surgery for malignant brain tumours
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Introduction: 5-aminolaevulinic acid (5-ALA) is a natural precursor of
haemoglobin. Exogenously administered 5-ALA can lead to intracellular
accumulation of fluorescent porphyrins in malignant tissues, such as
glioblastoma. 5-ALA is increasingly used to improve tumour visualisation
and enable more optimal resection of malignant gliomas. In vitro, 5-ALA
can cause oxidative damage to rat liver mitochondria. In vivo, rats
exposed to 5-ALA developed increased lactate levels; possibly because
inhibition of oxidative metabolism [1]. Univariate data also suggested an
effect of 5-ALA in neurosurgical patients [2]. Since lactate levels are
widely used to monitor patients, we performed multivariate analysis on
the impact of 5-ALA on lactate levels.
Objectives: Asses the relation of preoperative 5-ALA on postoperative
systemic lactate levels in patients undergoing surgery for malignant brain
tumours.
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Methods: In an observational study in a cohort of neurosurgical patients
who underwent resection of a suspected malignant glioma and were
postoperatively admitted to our ICU, we compared lactate levels between
patients who received 5-ALA preoperatively (5-ALA group) and those who
did not (control group). The decision to use 5-ALA was at the discretion
of the neurosurgeon and was based on the specific tumour
characteristics on preoperative imaging. If fluorescent-guided resection
was scheduled, the patient received 20 mg/kg of 5-ALA (Gliolan, Medac,
Germany) orally 2 hours before the induction of anaesthesia. All patients
received high-dose dexamethasone. Peri- and postoperative lactate and
glucose levels were routinely obtained during the ICU stay in all included
patients in this study using a point-of-care analyzer blood gas analyser.
Results: From 2007 to 2014 we included 350 patients aged 56 ± 14, 60%
males. 89 patiens (25%) received 5-ALA. These patients were older than
controls (62 ± 8 vs. 53 ± 15;p < 0.001); duration of operation did not
differ between the control and 5-ALA groups (NS). On day 0 the mean
maximum lactate in the 5-ALA vs control groups was 2.83 ± 1.34 vs 2.47
± 1.24 mmol/L (p = 0.02). On the first postoperative day the lactate levels
were similar. Multivariate analysis showed that age (p = 0.02), duration of
operation (p = 0.04) and glucose (p < 0.001), but not 5-ALA (p = 0.43)
were related with lactate.
Conclusions: 5-ALA use was only univariately associated with increased
postoperative lactate levels. MV-analysis, strongly points to a central role
of hyperglycemia, as was recently also observed after cardiac surgery [3].
References
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Fibroblast growth factor 21 response to critical illness: effect of blood
glucose control and relation with mitochondrial dysfunction, the
integrated stress response and survival
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Department of Cellular and Molecular Medicine, Leuven, Belgium
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Introduction: Fibroblast growth factor 21 (FGF21) is a recently identified
hormone that regulates metabolic homeostasis, with a potential role as a
stress hormone [1]. Critical illness is hallmarked by insulin resistance and
mitochondrial damage, metabolic alterations that increase circulating
levels of FGF21 via the integrated stress response (ISR) [2]. Targeting
normoglycemia during critical illness has shown to attenuate
mitochondrial damage in the liver, the main source of FGF21 [3].
Objectives: We hypothesized that critical illness elevates FGF21 serum
concentrations, possibly induced by mitochondrial damage and brought
about by ISR mediators. We also hypothesized that targeting normoglycemia during critical illness suppresses FGF21 serum concentrations and
fgf21 liver expression, possibly by diminishing mitochondrial damage in vital
organs.
Methods: FGF21 serum concentrations were quantified in 405 fed
patients requiring intensive care for at least 7 days, who were
randomized to normoglycemia or tolerating hyperglycemia, and in 20
matched controls. In 39 rabbits, of which 26 were critically ill and
randomly assigned to normoglycemia or hyperglycemia and 13 were
healthy controls, fgf21 expression was quantified on day 3 or day 7 in
liver, kidney, muscle and adipose tissue. Correlations between fgf21
expression and mitochondrial respiratory chain enzyme complex activities
and ISR mediators were analyzed.
Results: In the critically ill patients, serum FGF21 concentrations upon ICU
admission were 8-fold higher than those in 20 healthy matched control
subjects (p < 0.0001), decreased with time, but always remained higher in
non-survivors than in survivors (p≤0.006). Maintaining normoglycemia
lowered serum FGF21 (p = 0.01), statistically explaining at least part of its
mortality benefit. Hepatic fgf21 expression in critically ill rabbits was
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substantially increased on day 3 and day 7 (p≤0.01) and tightly correlated
with mitochondrial dysfunction (all R 2≥0.49, all p≤0.0006 for complex I
and V) on both days and with markers of the ISR on day 3 (R2 ≥0.73,
p≤0.0001), which were all lowered by targeting normoglycemia. In
kidney, muscle and adipose tissue, fgf21 expression was undetectable.
Conclusions: Critical illness was identified as a potent inducer of serum
FGF21 concentrations and liver fgf21 expression, possibly driven at least
in part by mitochondrial damage and the ISR, which were all attenuated
by targeting normoglycemia.
Grant Acknowledgment: S. Thiessen received a FWO Research Assistant
Fellowship (Aspirant). G. Van den Berghe receives long-term structural
research financing via the Methusalem program, funded by the Flemish
government (METH/08/07) and holds a European Research Council
Advanced Grant (AdvG-2012-321670) from the Ideas Programme of the
EU FP7.
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Introduction: Both steroid and sex hormones regulate multiple
physiological functions including the stress response, fluid retention,
metabolism and reproduction. They are synthesized from cholesterol via
the precursor steroid pregnenolone. We previously reported early falls in
HDL and LDL cholesterol levels in a fluid-resuscitated rat model of faecal
peritonitis [1] and these could prognosticate as early as 6 h post-insult
[2]. Pregnenolone may be converted to either (i) progesterone,
corticosterone and then aldosterone via a common pathway or (ii) to
dehydroepiandrosterone (DHEA), the precursor to testosterone and
estradiol.
Objectives: Using our 72 h rat model of faecal peritonitis, we sought to
investigate the relationship between hypocholesterolaemia and
abnormalities in the steroidogenesis pathways in sepsis.
Methods: Awake, instrumented yet fully mobile male Wistar rats (325 ±
15g) received an i.p. injection of 4μl/g faecal slurry. Fluid resuscitation
(50:50 mix of 5% glucose/Hartmann’s; 10 ml/kg/h) was commenced at
2 h. At 6 h, an echo-measured heart rate cut-off of 460 bpm was used to
classify animals into predicted survivors or non-survivors. Blood samples
were taken concurrently for measurement of the lipid profile (enzymatic
colorimetric analysis) and plasma levels of progresterone, corticosterone,
aldosterone, DHEA, testosterone and estradiol (ELISA). Control animals
were treated identically except for slurry injection. Results were analysed
using two-way ANOVA and post-hoc testing and considered statistically
significant when p < 0.05.
Results: At 6 h septic animals had significant hypocholesterolaemia, the
magnitude of which was significantly greater in predicted non-survivors.
Levels in the progesterone-corticosterone-aldosterone steroidogenesis
pathway were all elevated (p < 0.05 vs controls), whereas DHEAtestosterone-estradiol steroidogenesis pathway levels were all subnormal
(Table 1).
Conclusions: Sepsis resulted in significant early reductions in cholesterol
levels. This reduction may be due to increased cholesterol utilization for
preferential steroidogenesis in the progesterone-corticosteronealdosterone pathway, at the expense of DHEA-testosterone-estradiol
steroidogenesis. This relationship has not, to our knowledge, been
previously described in sepsis and warrants further investigation.
Grant Acknowledgment: ESICM Basic Science Award, Intensive Care
Foundation (UK), NIHR.
Reference
1. Khaliq W, et al: Intensive Care Med Experimental 2014, 2(S1):22.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

Page 484 of 507

Table 1(abstract A978)
Control (n = 6)

Predicted survival (n = 6)

HDL cholesterol (mmol/L)

1.03 ± 0.07

0.88 ± 0.04

Progesterone (ng/mL)

31.1 ± 3.5

38.3 ± 5.2

Corticosterone (pg/mL)
Aldosterone (pg/mL)
DHEA (pg/mL)
Testosterone (pg/mL)
17b-Estradiol (pg/mL)

661 ± 121

86 ± 8

172 ± 24

a

109 ± 21

a

156 ± 14

107 ± 8

84 ± 6
Data shown as median ± SE;

p < 0.05 versus control,

Introduction: Iron deficiency (ID) is very frequent in cardiac patients and
has been associated with altered cardiac function. The correction of ID in
patients with heart failure improves clinical symptoms, in patients with or
without anemia [1,2]. Alteration of mitochondrial metabolism due to ID
may be responsible for these observations.
Objectives: We developed a mouse model of ID without anaemia to
assess the link between ID and cardiac function, to characterize the
mitochondrial metabolism and to assess the effect of iron treatment.
Methods: 4 groups of C57BL/6 mices were compared : ID (obtained by a
first retro-orbital puncture followed by 3 weeks of low iron diet); control
mices (CT group). These mice received either an intraperitoneal saline
injection or a single dose of 15 mg/kg carboxymaltose ferric at week 1 (ID+I
and CT+I groups). Effort capacity was measured using a Rotarod (ie by
assessing the racing time) and a forced swimming test (a load equal to 5%
of the body weight was attached at the base of the tail and the duration of
swim was measured). Left Ventricular Ejection Fractions (LVEF) were
measured using transthoracic echocardiography done by a cardiologist
blinded to the iron status. After sacrifice at W3, haemoglobin (Hb) was
measured and activities of the different mitochondrial respiratory chain
complexes were measured by spectrophotometry on myocardial muscle.
Myoglobin and complex I were quantified using BN-PAGE.

41.6 ± 3.7

a

719 ± 87

a

66 ± 13

a

a, b

0.73 ± 0.07

619 ± 109

a, b

a, b

100 ± 7

71 ± 8
a
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Iron deficiency, independently of anaemia, is associated with decreased
cardiac systolic function and alteration of myocardial mitochondrial
metabolism in a mouse model
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Figure 1(abstract A979)

a

231 ± 36
138 ± 13

Predicted non-survival (n = 6)

a

a

69 ± 9
b

p < 0.05 versus survivors

Results: At W3, Hb level was not different between ID, CT and ID+I
groups (13.9 [13.6 to 14.3] vs 14 [13.4 to 14.4] vs 14,8 [14.3 to 14.95] g/
dL, p = 0.89). The racing time of ID mice were lower than CT mice (3.8
[3.4-5.2] vs 9.1 [5.7-11.5] min, p = 0.005) but swimming time was not
different (8.2[4.3-10.4] vs 10.8[5.8-12.6] min, p = 0.06). ID+I mice had a
longer swimming time than ID mice (13 [10.20 to 15.8] vs 9.1 [6,6 to 11,6]
min. LVEF were significantly reduced in the ID group compared to CT,
but not in ID+I (Figure 1). The complex I activity was reduced by 32% in
ID vs CT mice (740 [507 to 1010] vs 1086 [819 to 1241] nmol/min/mg,
p = 0.02), this was associated with a reduction in the amount of complex
I in ID mitochondria (figure 2). Activities of the other mitochondrial
complexes (II, III, IV) were not altered. Iron treatment was associated with
a normal amount complex I compared to CT mice. There was no
difference in myoglobin content between ID and CT groups.
Conclusions: In this mice model of ID without anaemia, we observe early
decrease in exercise capacity and LVEF, which could be linked to a
decrease in mitochondrial complexe I activity and amount. All these
observations were reversed by a single iron injection.
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Introduction: Gastrointestinal (GI) mucosal abnormalities have been
observed within 24 h of admission to ICU and are thought to represent a
‘stress’ response. While acid-suppressive drugs are frequently administered
to ICU patients, for stress ulcer prophylaxis, there are sparse data to
support its efficacy.
Objectives: To compare the presence of macroscopic mucosal
abnormalities during upper GI endoscopy in mechanically ventilated,
critically ill patients randomised to receive pantoprazole or placebo.
Methods: Ten patients were evaluated (6 M:4 F; age 41.7 ± 4.3 y;
admission APACHE II score 19.4 ± 1.9; pantoprazole n = 4, and placebo
n = 6) from a larger prospective study, in which 209 mechanically
ventilated patients were randomised to receive IV pantoprazole (40 mg)
or placebo in a double-blind fashion. Patients who received ≥ 5 doses of
pantoprazole/placebo (80 patients in total) were eligible for the
endoscopy sub-study. Written and informed consent was obtained from
the patient’s next of kin. The presence of one or more macroscopic
abnormalities (erythema or oedema, erosions, ulcerations and naso-gastric
tube lesions) and GI bleeding (petechial or sub-mucosal bleeding,
haematoma, coffee-ground material and frank blood) were assessed at
endoscopy by a single experienced gastroenterologist who was blinded to
the intervention. Data are mean ± SEM or median (IQR) and were
compared using Mann-Whitney U tests or chi-squared tests as appropriate.
Results: Patients had received pantoprazole 8.8 ± 0.3 doses or placebo
10.7 ± 1.1 doses prior to endoscopy (p = 0.21). One patient in the
pantoprazole group was also receiving corticosteroids, and another
received regular non-steroidal anti-inflammatory drug therapy. Patient’s
haemoglobin on the day of endoscopy were similar (pantoprazole: 89.8 ±
6.0 vs. placebo: 83.7 ± 3.7g/dL; p = 0.52), one patient (receiving
pantoprazole) had received a blood transfusion prior to endoscopy. All
patients were receiving enteral nutrition prior to endoscopy. Upper GI
mucosal abnormalities were observed in a total of 3 patients treated with
pantoprazole (75%) and 4 patients treated with placebo (66%), without a
difference between treatments (p = 0.78). Observed abnormalities
included.
(i) erythema/oedema/erosions (pantoprazole: 2 patients vs. placebo: 2
patients).
(ii) naso-gastric tube-related lesions (3 vs. 2),.
(iii) petechial or sub-mucosal bleeding (0 vs. 2), and (iv) duodenal ulcer, (0
vs. 1); the latter was not associated with bleeding but the patient was
switched to open label pantoprazole.
Conclusions: Upper GI mucosal abnormalities may occur frequently in
mechanically ventilated patients. However, in this small cohort, the
prevalence of mucosal abnormalities does not appear to be substantially
reduced by administration of prophylactic pantoprazole.
Grant Acknowledgment: This project was funded by a Royal Adelaide
Hospital Research Foundation project grant.
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Introduction: Intracerebral hemorrhage (ICH), a subtype of stroke
associated with high mortality and the majority of survivors will remain
permanently disabled. Identifying prognostic factors will determine the
severity and guide the treatment for different patients.
Objective: To relate the volume of hematoma and other prognostic
factors with mortality in patients with spontaneous intracerebral
hemorrhage (ICH).
Material and Methods: All patients admitted to the ICU with the
diagnosis of spontaneous ICH were collected. We determine the
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hematoma volume at admission with the modified formula Kothari
(AxBxC / 2 cc), the location of hemastom as posterior fossa or
supratentorial, severity scales (GCS at admission, SOFA, APACHE II),
medical history and complications during the ICU admission. Used
percentils (%,) mean (SD) and median (min / max). For the univariate
analysis we used U-Mann Whitney and Chi square with p < 0.05
significant. Subsequently we performed a multivariate analysis using
binary regression (OR with 95% CI) and significant p < 0.05.
Results: 101 patients were included. 66% men with a mean age 61.8 ±
12.7 years. Our overall mortality was 35%. 82% were supratentorial and
16% infratentorial. The median APACHE II 13 (0-30), SOFA 4 (0-14), GCS
12 (3-15) and mean volume of 37.8 cc hematoma. In the univariate
analysis was significantly correlated with mortality: GCS at admission
(p 0.001), APACHE II (p 0.001) and SOFA (p 0.000), taking oral
anticoagulants (ACOs) (p 0.05), LOS in hospital (p 0.05) and complications
as intracranial hypertension (p 0.000), rebleeding (0.01), herniation (p
0.000) and eadema (± 0,001). After the multivariate analysis, only de
volume of hematoma (OR 1.2, 95% CI 1.1-1.2; p 0.01), intracranial
hypertension in the first 48 h (OR 3 5; 95% CI 1.12 to 10.99; p 0.03),
herniation (OR 7.08, 95% CI 2.77 to 18.09; p 0.000) and SOFA (OR 1.35; 95
% 1.16 to 1.57; p 0.000). was correlated significant with mortality. As for
the volume of hematoma we determied a cuttoff point > 20cc obtaining
statistical significance in its relation with mortality (p 0.02. In a subgroup
analysis between posterior fossa and supratentorial with volumes> 15 cc
and 45 cc respectively we obtained also statistically significance with
mortality (p 0.037 and 0.038 respectively).
Conclusions: SOFA, volumen of hematoma at admission, intracranial
hypertension and herniation are related to mortality in patients with
spontaneous intracerebral hemorrhage.
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Introduction: The type of ICU that admits patients with an intracerebral
hemorrhage (ICH) varies considerably; some authors suggest that for
critically ill patients with ICH admission in a neuro-ICU is associated with
reduced mortality. Coordination with the reference centers is still
necessary.
Objectives: The aim of this study was to describe the clinical profile of
patients with intracranial hemorrhage admitted to a general ICU and to
analyze which patients are transferred to a hospital with neurosurgery
department.
Methods: Descriptive study in an ICU of a community hospital. Time of
study was 20 months. Consecutive critically ill patients with ICH admitted
in ICU were included. The variables analyzed were age, sex, medical
history, APACHE II and Glasgow Coma Scores collected at the time of ICU
admission, transfers to reference hospital and ICU length of stay.The data
were analyzed using SPSS version 18 for Windows.
Results: 50 patients, 35 men and 15 women were included. Mean age
was 64.12 ± 6.2 years. Most of patients had medical history of
hypertension, 66.7%. A third of ICH patients were treated with antiplatelet
agents and 16.7% were anticoagulated. 82% required mechanical
ventilation and 54% were treated at admission with intravenous
antihypertensive drugs. Maximum length of ICU stay was 27 days and
12% of patients required tracheotomy. 24 patients were accepted to
transfer to a neuro-ICU at the reference hospital. We distinguish two
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Table 1(abstract A982)

Age

Transfer to NeuroICU n:12

General ICU
n:38

52.6 ± 9.7

67.8 ± 11.2

Apache II at ICU admission

12.4 ± 6.4

23.5 ± 7.2

Glasgow coma score at ICU
admission

7.5 ± 4.5

6.4 ± 3.7

Antiplatelet agents

8.3%

36.8%

Anticoagulation therapy

8.3%

18.4%

ICU lenght of stay (days)

2.2 ± 3.7

6 ± 6.39

[Clinical characteristics ICH patients]

subgroups according patients transferred to the reference hospital (24%),
table 1 shows differences observed.
Conclusions: The predominant clinical profile was hypertensive male
with requirements of mechanical ventilation and antihypertensive iv
drugs at admission.
Age, GCS and Apache II at admission were significantly lower in patients
accepted to transfer to the reference hospital for neurosurgical evaluation.
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Introduction: Spontaneous intracerebral hemorrhage(ICH) carries a high
mortality rate and predictive factors of short-term outcome are of great
importance. Studies have shown that image volumetric evaluation of
hematoma, in the initial computed-tomography (CT-scan) of the brain,
has an important predictive value of 30-days mortality.
Objectives: To review patients (pts) with ICH, in a five-year period
(January 2010-December 2014) and to assess the predictors of 30-days
mortality. As the biggest diameter accounts to the calculation of the
hematoma blood volume, we examined a possible association between
this diameter and early fatal outcome.
Methods: Retrospective analysis of 30-days mortality in 62 pts (49 male,13
female, mean age 65,74 ± 11,18) hospitalized in our ICU. Age, Apache II
score, Sofa score and GCS were recorded on admission day. CT-scan was
performed in order to determine the site of the ICH, the presence of
intraventricular hemorrhage (IVH) and the amount of ICH. Volume was
estimated using the ABC/2 method and the biggest diameter was
recorded separately. Statistical analysis was performed by using SPSS V-20
soft-ware. Variables were described using mean and SD (continues
variables) or category percentages (categorical variables), stratified for
survivors and nonsurvivors. Independent Samples t-test for Equality of
Means, Shapiro-Wilk test of Normality, Pearson correlation and Pearson
Chi-Square test were used and level of significance was set at p < 0,05.
Results: 38 pts (group I) nonsurvived in the ICU during the first month
and 24 pts (group II) survived and discharged from acute hospitalization.
The overall mortality was 61,29%.See results in table 1.

Table 1(abstract A983)
Group I

Group II

p value

Age

65,97 ± 11,57 65,38 ± 10,76 p = 0,8

Apache II score

23,13 ± 5,60

15,63 ± 6,14

p < 0,0001

Sofa score

9,16 ± 2,66

5,96 ± 2,56

p < 0,0001

GCS

4,76 ± 1,79

8,79 ± 3,09

p < 0,0001

ICH volume (cm3)

62,68 ± 23,20 27,42 ± 23,22 p < 0,0001

biggest diameter (BD) (cm) 6,9 ± 1,26
[Comparison of 30-days mortality]

4,58 ± 1,60

p < 0,0001
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Biggest diameter of hematoma and ICH volume have a positive linear
correlation (Pearson correlation R2 = 0,664). Furthermore, we attempted
to establish a possible association between the BD and the 30-days
mortality. We divided our pts in: Group A (12 pts):BD ≤ 4 cm and Group
B ( 50pts): BD > 4cm. One patient died in group A (8,3%), while 37 pts
died in group B (74%) (Pearson Chi-square test p < 0,0001,odds
ratio:0,032).
Conclusions: We demonstrated that Apache II score,Sofa score, GCS on
admittion and ICH volume are independent predictive factors of 30-days
mortality in pts with ICH. The size of the biggest diameter (cut off 4 cm)
has a strong association with the 30-days mortality, thereby it could be
an independent predictive factor in these group of patients.
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Introduction: Head injury induces a hypermetabolic state with energy
expenditure up to 200% usual values, yet there is a lack of epidemiological
data describing the delivery of nutritional therapy to critically ill headinjured patients. Based on reports from other diagnostic groups it is likely
that feeding of head-injured patients varies greatly between institutions
and countries. Furthermore, there are limited data describing associations
between nutritional therapy in critically ill head-injured patients and
clinical outcomes.
Objectives: (1) To describe current global nutrition practices after head
injury in the first 12 days of ICU admission;
(2) to determine factors that influence nutrition delivery; and.
(3) to explore the relationships between energy and protein intake and
clinical outcomes in this cohort.
Methods: Retrospective analysis of observational data collected
prospectively as part of the International Nutrition Survey from 2007-2013
was conducted for patients with a diagnosis of head trauma. Data are
mean (SD), median [IQR], or percentages. Nutritional deficit was calculated
as the mean daily absolute difference between intake and prescribed
requirements. Pearson correlation was used to assess linear relationships
between continuous variables. Associations with mortality and nutrition
intake were determined via logistic regression and linear mixed effects
models, respectively, adjusted for age, sex, region, APACHE II, BMI
category, admission category, evaluable nutrition days and clustering of
patients within ICUs. Cox regression was used to analyse time to discharge
alive from ICU/hospital and length of mechanical ventilation, with
inpatient death defined as a competing event.
Results: Data for 1045 of 17689 patients from 341 sites were analysed.
Patients had a mean age of 44.5(19.7), 78% were male, and median length
of stay in ICU and hospital were 13.1[7.9-21.6] and 29.7[17.9-57.1]days.
Most patients (94%) were enterally fed with a mean time to initiate
nutritional therapy of 35.5(32.7)hours; longer time to initiation was
associated with increased energy (r = 0.32) and protein (r = 0.27) deficit
(both p < 0.001). Mean prescribed requirements were 25.9(4.9)kcal/kg/day
and 1.29(0.3)grams protein/kg/day. 58% of energy and 53% of protein
requirements were provided to patients. Patients from an ICU that utilised
a feeding protocol had greater energy and protein intakes than those
without (p < 0.001, 0.002 respectively) and were more likely to survive
(OR0.65; 95%CI 0.42-0.99; p = 0.043). A greater energy and protein deficit
was associated with longer time until discharge alive from ICU and
hospital, and time receiving mechanical ventilation (all p < 0.001). There
was no relationship between energy and protein intake and mortality
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(OR1.17, 95%CI 0.85,1.63, p = 0.335; OR1.02, 95%CI 0.96,1.08, p = 0.529,
respectively).
Conclusions: Critically ill head-injured patients develop nutritional
deficits, but these may not be associated with increased mortality.
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RPd Oliveira, C Teixeira
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A985
Introduction: Neurocritical care patients are at risk for the development
of poor clinical outcomes during intensive care unit (ICU) stay. However,
few data regarding the impact of specific factors on mortality and poor
functional status in this population are available.
Objectives: To evaluate factors associated with ICU mortality and poor
functional status among neurocritical care adult patients.
Methods: A unicenter prospective cohort study was conducted in a
mixed medical-surgical ICU in southern Brazil between April 2008 and
May 2013. All consecutive neurocritical care patients admitted during the
study period were followed up. Stepwise Cox and logistic regressions
were performed to identify factors associated with ICU mortality and poor
functional status on the day of discharge from ICU (Rankin scale 4 or 5),
respectively.
Results: In total, 449 patients (47% men) were evaluated. The mean age
and APACHE-II score were 63.8 years (SD 18.2) and 13.4 points (SD 7.4),
respectively. The mean ICU length of stay was 8.8 days (SD 13.7). The overall
ICU mortality was 8.4% (38 patients). The incidence of poor functional status
on the day of discharge from ICU was 34.5% (142 patients). According to
multiple Cox regression analysis, age (HR, 1.06; 95%CI, 1.03-1.09), need of
mechanical ventilation during ICU stay (HR, 12.13; 95%CI, 2.86-51.42) and
Hunt Hess scale at ICU admission for patients with subarachnoid
hemorrhage (HR, 1.51; 95%CI, 1.20-1.89) were independently associated with
mortality during ICU stay. After a multiple logistic regression was performed,
Glasgow coma scale at ICU admission (OR, 0.79; 95%CI, 0.72-0.86), Apache-II
score (OR, 1.05; 95%CI, 1.008-1.10), number of medical comorbidities (OR,
1.45; 95%CI, 1.13-1.86) and need of vasopressor during ICU stay (OR, 2.16;
95%CI, 1.06-4.40) were associated with poor functional status on the day of
discharge from ICU among neurocritical adult patients.
Conclusions: Neurological patients are a heterogeneous group of
diseases, and were associated with substantial morbidity, mortality and
cost; however, there is very little published work on this topic.
References
1. Farahvar A, Huang JH, Papadakos PJ: Intracranial monitoring in traumatic
brain injury. Curr Opin Anaesthesiol 2011, 24(2):209-13.
2. Haas JS, Teixeira C, Cabral CR, Fleig AH, Freitas AP, Treptow EC, Rizzotto MI,
Machado AS, Balzano PC, Hetzel MP, Dallegrave DM, Oliveira RP, Savi A,
Vieira SR: Factors influencing physical functional status in intensive care
unit survivors two years after discharge. BMC Anesthesiol 2013, 13:11.

A986
The utility of routine eeg in a general ICU
I Rodini1*, M Papaioannou1, D Kazis2, M Konoglou1, V Theodoridou2,
G Vassiliadou1, M Bitzani1
1
G. Papanikolaou Hospital, A’ ICU, Thessaloniki, Greece; 2Aristotle University
of Tessaloniki, 3rd Neurology Clinic, Thessaloniki, Greece
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A986
Introduction: Recent recommendations of the European Society of
Intensive Care Medicine suggest the use of continuous electroencephalography (cEEG) for the detection of nonconvulsive seizures (NCSz)
and nonconvulsive status epilepticus (NCSE) not only for patients with
primary acute brain injury, but also for patients with unexplained coma.
However, cEEG monitoring is still unavailable in many ICUs and thus routine
EEG is utilized for diagnostic purposes.
Objectives: To estimate the diagnostic yield of routine EEG in a 15-bed
adult general ICU.
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Methods: A retrospective study was performed that included all ICU
patients who underwent at least one EEG over a 2 years period.
Demographics, clinical data and EEG indication were collected from
medical charts. All EEGs were reviewed by experienced neurophysiologists.
Patterns were categorized as following: interictal epileptiform activity,
clinical seizures with a clear EEG correlate, periodic discharges, slow
polymorphic activity. Modifications in medical management after EEG were
recorded.
Results: Routine EEG was performed in 60 patients (39 males, 21 females)
over the time period. The mean age was 52,1 (± 17,6) years, mean GCS:
5,7 (± 2,5) and mean Apache II score:20,3 (± 5,7). The overall mortality
was 25%. All of them were mechanically ventilated. 43 patients were
admitted due to acute central nervous system (CNS) disease and 17
patients due to sepsis and/or septic shock. The main indications for
ordering a routine EEG were the unexplained impairment of
consciousness (n = 34) and the presence of seizures or any other seizurelike movements (n = 26). Analysis of EEG findings showed: epileptiform
activity = 6 (10%), clinical seizures with a clear EEG correlate = 2 (3,3%),
periodic discharges = 9 (15%), slow polymorphic activity : 43 (71,7%).
Periodic discharges pattern was further analyzed and 8 of them were
characterized as NCSE according to certain criteria. All 8 NCSE patients
had a CNS injury on admission and were on antiepileptic drugs (AED) on
the EEG day. After EEG, the antiepileptic treatment was modified in 19
patients (31,6%).
Conclusions: In our series, routine EEG was helpful in confirming NCSE
among patients with brain injury and had an impact on management.
However, exclusion of seizures in comatose ICU patients needs prolonged
monitoring. The use of cEEG would allow us to identify NCSE more
accurately and help to titrate AEDs.
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Introduction: The diagnosis of brain death (BD) is important in order to
decrease the burden of futile care and procure vital and viable organs for
donation. The aim of this study was to find clinical features of patients,
diagnostic tools used, attitude to BD and donation rate in a teaching
hospital for neurologic diseases in Istanbul.
Methods: All consecutive BD patients between April 2014-April 2015
were included in this retrospective study. Data were abstracted from
medical records. Statistical analyses were performed using SPSS software.
The results were expressed as percentages for categorical data and
median with interquartile range for continuous variables.
Results: Twenty-three patients [10F/13M, age: 63 (54-75)] had BD
diagnosis. Neurologic etiologies were ischemic stroke (52%), intracranial
bleeding (39%), hypoxic encephalopathy (4.5%) and transverse sinus
thrombosis (4.5%). The Glasgow Coma Scales (GCS) were 9 (5-11) at
hospital and 7 (5-9) at ICU admission. The clinical sign encouraging the
clinicians to think BD were brain stem areflexia (39%), decreased GCS
(34.5%), absence of spontaneous breathing (17.5%) and polyuria (9%). BD
was suspected first by ICU physicians in 56.5%. BD diagnosis was delayed
for > 12 hours in 11 patients because of being sure about BD (46%), legal
observation time (27%), sedation (18%) and hemodynamic instability (9%).
Fifteen patients had BD diagnosis with apnea and brainstem testing. The
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remaining 8 cases had confirmatory diagnostic evaluations of BT
angiography (6) and EEG (2) due to inability of performing apnea testing
(5), clinical suspicion (2) and uncomfortable feeling in giving the decision
(1). Apnea testing was reported before neurologic examination in 26%.
No complication was documented during apnea testing. Diabetes
insipidus was developed in 78% and desmopressin was given to 39% of
polyuric patients. Vasopressors were ordered to 95.5% [Noradrenaline
(68%), dopamine (18%) and both drugs (14%)] and methylprednisolone
[60 (36-60) mg/day] to 57%. Levothyroxine [300 (112-400) mcg] was
ordered only one time to 39% during the BD diagnosis period. Three
(13%) patients were allowed to be donors by the relatives. The therapy
was withdrawn in 55% and held on the present support until cardiac
arrest in 35% of the nondonors. No information was found for 10% of the
nondonors. The time span from BD confirmation to cardiac arrest
developed was 120 (60-636) minutes for the nondonors.
Conclusions: The main clinical signs encouraging the clinicians to
identify brain death are brainstem areflexia and decrease in GCS. Apnea
and brain stem testing are the major diagnostic approach. Diabetes
insipidus and hypotension are commonly encountered situations in these
patients.
Competing interests: No conflict of interest was declared by the
authors.
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Introduction: opioid and adrenergic antinociceptive systems are the
components of neuroregulatory system of a brain stem. The impact on
neuroregulatory systems is a point of theoretical and practical interest for
neuroanesthesia. We successfully apply the method of anesthesia, which
includes combined impact on opioid (fentanyl) and adrenergic (clonidine)
antinociceptive systems. This method of anesthesia creates conditions for
neurovegetative stability which are optimal for brain surgery.
Emergence of a more selective alfa2-adrenoagonist (Dexmedetomidin),
allows to consider it as choice option for neurovegetative stabilization.
Objectives: To compare effects of Clonidine and Dexmedetomidin on the
main indicators of hemodynamic during induction of anesthesia in
neurosurgery.
Methods: In the research we included 63 patients who underwent
operations on posterior brain fossa and pineal area. At all patients the
aneshtesiological maintenance included: miorelaxant (pipekuronium
0,1 mg/kg or rokuronium 0,6 mg/kg), hypnotic (propofol 2 mg/kg), opioid
analgetic (fentanyl of 3,54-5,88 mkg/kg) + alfa2-adrenoagonist (clonidine
and dexmedetomidin). All the patients were divided into two groups: in
the 1-st group (21 patient) patients received Clonidine 1-2,63 mkg/kg, in
the 2-nd group (42) - Dexmedetomidin 0,88-2,33 mkg/kg.
Monitoring of the main hemodynamic indicators (systolic/ diastolic blood
pressure, heart rate) was carried out by the device “Nihon Kohden”. All
operations were performed under control of the sedation depth by the
device “BIS Aspect”.
Results: In the 1-st group all the patients (21) demonstrated the
reduction of the heart rate after introduction of the anesthesia by 7,7 50% from a reference value. In 1 case (4,8%) the increase of systolic AP
(arterial pressure) for 11,5% and the diastolic AP for 31,2% of reference
value was noted. In other 20 cases (95,2%) there was a decrease of
systolic AP for 7,1 - 48,1% and the diastolic AP for 12,5 - 55% . In the2-nd
group all 42 patients demonstrated the decrease of the heart rate by
18,2 - 61,5% after the introduction of anesthesia. In 34 cases (80,9%) the
increase of systolic AP for 0 - 58,3% (average value 21 ± 12,7%) and the

Page 488 of 507

diastolic AP for 0 - 57,1% from reference values was noted. In other 8
cases (19,1%) there was a decrease of systolic AP for 16,1 - 36,7% and
diastolic AP for 10 - 38,1%.
In all 63 cases these changes were observed in the conditions of the
sufficient depth of sedation by BIS (15-30).
Conclusions: Thus, when using Clonidine for neurovegetative
stabilization, in 95,2% of cases the central simpatolytic effect causing
decrease in heart rate and AP prevailed. And in cases with
Dexmedetomidin’s application in 80,9% of patients after an introduction
anesthesia the peripheral vasoconstrictive effect, causing the increase of
system vascular resistance and AP with further decrease in heart rate,
prevailed.
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Introduction: Recent clinical and electrophysiological studies reveal a high
incidence of autonomic nervous system (ANS) dysfunction in patients
treated in ICU [1]. ANS disturbances may produce diverse and unexpected
consequences. For instance, critically ill patients are at risk of
neurocognitive impairments that may persist after hospital discharge.
Among various pathophysiological mechanisms proposed, ANS
dysfunction leading cholinergic deficiency seems one of the most viable to
explain the development of long-term sequelae. Heart rate variability (HRV)
has been related to the activity of the prefrontal cortex [2] hence,
prefrontal activation could help to strengthen the autonomic nervous
system integrity. We are interested in assessing the improvement of the
ANS dysfunction through neural circuits’ activation. Thus, we propose a
novel therapy that could allow the reinforcing of ANS through an early
neurocognitive intervention targeted to improve prefrontal activation.
Objectives: The aim of this study was to explore if the integrity of the
ANS, via cardiac vagal tone, measured by the HRV can be modified after
early neurocognitive rehabilitation in ICU patients.
Methods: A total of 17 critically ill patients received a 20-minute Early
Neurocognitive Rehabilitation (ENR) session in their own bed in the ICU.
HRV was derived from the recorded ECG signal during pre-session,
session and post-session. Power in the specific frequency bands related
to sympathetic and parasympathetic systems was computed (PLF and
PHF for low and high frequency bands, respectively). PLF was computed
within the classic band, while PHF was computed within a band centered
at respiratory rate. Changes in the HRV parameters from pre-session to
session, and from pre-session to post-session were studied using
Wilcoxon signed-rank test.
Results: Clinical data of the sample are summarized in table 1. Comparing
with baseline values, 9 patients (53%) showed a decreased PLF in postsession, while 8 patients (47%) presented a higher PLF (p = .759). In 12
patients (71%), PHF increased after the ENR session, suggesting an increase
of parasympathetic activity (p = .836).
Conclusions: Diagnosis, severity of illness or medication could explain the
differential effect in the evolution of the HRV parameters among different
patients. Despite differences, an early neurocognitive rehabilitation seems
to increase parasympathetic activity after the session in the majority of the
patients. Clinical characteristics of the critical ill patients should be further
studied to determinate which patients could be the best candidates for
early neurocognitive interventions.
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Table 1(abstract A989) Descriptives
Age (M, SD)

64,31

10.47

Male
Female

12
5

70,59
29, 41

Intestinal perforation

3

17, 65

Peritonitis

3

17, 65

Septic shock

2

11, 76

Politrauma

2

11, 76

Pneumonia

2

11, 76

Hemorrhagic shock
Toxic intake

1
1

5, 88
5, 88

Pancreatitis

1

5, 88

Esophageal perforation

1

5, 88

Acute respiratory failure

1

5, 88

Diagnosis (N, %)

APACHE-II (M, SD)
SOFA (M, SD)

24, 31

9, 53

9, 5

4, 53

RASS (M, SD)

1, 13

2, 26

Length of ICU stay, days (M, SD)
Duration of intubation, days (M, SD)

24, 94
18, 69

30, 17
31, 27

Duration of sedation, days (M, SD)

7, 69

8, 55

Duration of Delirium during ICU (M, SD)

19, 85

34, 09

Septic Shock (N, %)

9

52, 94

Cardiac arrest (N, %)

1

5, 88

APACHE-II: Acute Physiology and Chronic Health Evaluation II; SOFA: Sequential Organ Failure Assessment: RASS: Richmond Agitation-Sedation Scale;
MBS: Modified Borg Scale; M. Mean; SD: Standard Deviation
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Introduction: Recent studies have demonstrated that general anesthesia
worsen outcome of patients affected by acute ischemic stroke (AIS) who
underwent intra arterial thrombolysis [1]. General anesthesia (GA)
guarantees adequate oxygenation and prevents pneumonia aspiration. On
the other hand general anesthesia induces hypotension worsening brain
injury. Futhermore it does not allow to verify early recovery of neurological
deficits during the procedure.
Conscious sedation (CS) can represent a valid and reliable option in non
comatose patients suffering from AIS and candidated to endovascular
reperfusion procedure [2].
Objectives: To show our experience in CS during intra arterial reperfusion.
Methods: We collected data from patients affected by AIS who
underwent intra arterial thrombolysis (pharmacological thrombolysis and
mechanical thrombectomy) admitted in our hospital from January 2014
to December 2014 and the anesthesia type. We recorded demographics
data, Glasgow Coma Scale score at admission and lenght hospital stay.
Data were expressed as mean ± standard deviation.
Results: 59 affected by AIS were admitted to Our hospital and submitted to
endovasculare recanalization procedure. Male to female ratio was 1:1, mean

age 59 ± 4, mean Glasgow Coma Scale score (GCS) at the admission was 11
± 2, mean duration of procedure was 58 ± 16 minutes.
General anesthesia was performed in 12 patients and conscious sedation
in 47 patients.
Patients were submitted to GA because of patients’ anxiety or rapid
worsening of neurological condition.
6 patients submitted to GA died in intensive care unit becasue of
neurological complications.
Mean hospital lenght of stay was 8 ± 4 days for patients underwent CS.
Mean hospital lenght of stay was 18 ± 7 days for patients underwent GA.
Conclusions: CS can reduce lenght of stay in hospital and mortality of non
comatose patients who undergo intra arterial reperfusion in comparison to
general anesthesia [3]. Futher investigations are necessary to confirm our results.
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Introduction: The survival of patients with lesions in the central nervous
system is usually accompanied by physical and mental sequelae. These
impairments favor the prolonged restriction to the bed, which may
contribute with changes in respiratory function. In this context, lung reexpansion techniques are used to prevent or treat the various respiratory
complications.
Objectives: To compare the effect of Breath Stacking (BS) and Expiratory
Positive Airway Pressure (EPAP) techniques on the regional lung
ventilation, aeration and on the maintenance of the therapeutic effect of
lung expansion in non-cooperative neurosurgery patients with prolonged
bed rest. Secondary aims included to evaluate the influence of these
techniques on cardiorespiratory system.
Methods: This was a randomized crossover study. Ten patients were
included with Glasgow Coma Scale between 3-10 points, 18-65 years old,
undergoing neurosurgery, unable to respond to the command and
restricted to bed. The regional lung ventilation and aeration changes
were assessed by EIT device (Enligh 1800, Timpel, São Paulo, Brazil). For
interventions, EPAP was applied through a Spring Load valve resistor,
adjusted with a pressure of 10 cmH2O. BS was performed three times
with one minute intervals between them. The volume was stacked and
maintained until 40 seconds.
Results: The regional lung ventilation during the BS was significantly
higher in the inter-intervention and intra-intervention analyses when
compared the baseline with the first minute (all P < 0.001). The regional
lung aeration was increased after both techniques significantly (all P <
0.001), however, the BS increase more than EPAP (P < 0.001). There were
no differences in the duration of therapeutic effect between the EPAP
(4.6 ± 3.7 minutes) and BS (2.3 ± 2.0 minutes) (P = 0.103) and there were
no clinically significant differences on cardiorespiratory variables.
Conclusions: The BS and EPAP techniques promoted significant changes
on lung volumes, but not maintained the therapeutic effect of lung
expansion for a long time, and did not generate adverse effects on the
cardiovascular system in non-cooperative neurosurgery patients with
prolonged bed rest.
Grant Acknowledgment: This work was supported by grants from the
Conselho Nacional de Desenvolvimento Científico e Tecnológico, Brazil
(CNPq), and the Fundação de Amparo a Ciência e Tecnologia do Estado
de Pernambuco (FACEPE).
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Introduction: Preeclampsia / eclampsia is a potentially serious disease
associated with maternal complications, including neurological. In

Page 490 of 507

patients with increased intracranial pressure, the diameter of the optic
nerve sheath increases because of its close association with the flow of
cerebrospinal fluid. Her measurements using ultrasound transorbital have
shown correlation with increased intracranial pressure. 20% of patients
with preeclampsia, the diameter of the optic nerve sheath consistent
reaches intracranial pressure values above 20 mmHg.To compare the
diameter of the optic nerve sheath transorbital measured by ultrasound
between healthy women, pregnant women and pregnant women with
preeclampsia / eclampsia.
Objectives: To compare the diameter of the optic nerve sheath
transorbital measured by ultrasound between healthy women, pregnant
women and pregnant women with preeclampsia / eclampsia.
Methods: Cross-sectional, multicenter study. 3 groups were included:
Group1: healthy women. Group2: women with pregnancy. Group 3:
women with preeclampsia / eclampsia. We obtained urine protein, serum
creatinine and platelets, blood pressure, related symptoms. Diameter 3
mm behind the eyeball and an axis perpendicular to the optic nerve was
measured. Three measurements of each eye were made, averaging them
to give a mean to minimize the variability of the measurement.
Results: 60 patients, 20 in each group. The diameter of the optic nerve
sheath was higher with statistical significance (p < 0.05) for both eyes in
patients with preeclampsia / eclampsia. In group 3, 20% in the right eye
and 25% in the left eye had a diameter of optic nerve sheath above 5.0
mm.
Conclusions: Pregnant patients with the diagnosis of preeclampsia /
eclampsia had diameters larger than the optic nerve sheath compared
with women with normoevolutivos pregnancies and healthy women. In
this sense, measurement transorbital DVNO by ultrasound appears as a
new promissory tool, affordable, accessible and non-invasive evaluation
and timely care of patients with preeclampsia / eclampsia to rule
elevated intracranial pressure.
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Introduction: Guillain Barre Syndrome (GBS) is an autoimmune
inflammatory polyneuropathy characterized by flaccid areflexic paralysis,
albuminocytologic dissociation in the CSF and demyelination. Clinical
weakness is marked by axonal injury not by the demyelination; therefore
axonal form has a worse prognosis.
Objectives: To describe the characteristics of patients admitted with GBS.
Analyze its’ triggers and severity (APACHE II). To examine subtypes and
determine whether patients with axonal form (AF) presented more

Table 1(abstract A992)
Right eye

Left eye

Sistolic arterial tensión

Pearson correlation Sig. Bilateral

0.455(**) 0.000

0.512(**) 0.000

Diastolic arterial tensión

Pearson correlation Sig. Bilateral

0.383(**) 0.003

0.477(**) 0.000

[Results]
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complications, mortality, sequels and length of stay (LOS) than the
patients with demyelinating form (DF). To correlate days of invasive
mechanical ventilation (IMV) with complications and sequels at discharge.
Methods: Descriptive, observational study of all patients with GBS
admitted to a general ICU during 13 years. Chi-square and exact Fisher
test were used. Variables: sex, age, gravity, stay, subtypes, triggers,
complications, and neurological sequels (NS): mild (minor symptoms,
enable to run), moderate (able to walk 10 meters unaided), severe (able
to walk more than 10 meters with assistance) and very severe (sofa-bed
life or need of IMV).
Results: We analyzed 15 cases of GBS (66.6% males). Mean age 61 (±
19.8). Median APACHEII 11.75 ± 7.1. Mean ICU LOS 63.60 ± 100.2 days
and hospital LOS 90.67 ± 116.5. In the electromyographic recording, 50%
had DF and 50% had the AF. The 33% had a respiratory trigger,
gastrointestinal in 20%, 7% after vaccination and 20% fever of unknown
origin. Serologic test were positive in 5 patients. C. jejuni (2), VEB (1), H.
pylori (1) and both B.Burdogferi plus C.jenuni (1). Just 13 cases needed
IMV with mean duration 39.92 ± 31,52 days. There was extubation failure
in 46% of the cases; 80% required tracheostomy. We diagnosed
nosocomial infections in 87%, of which 33% was associated with IMV
(ventilator associated pneumonia, VAP). The ICU mortality was 20%. No
significant relationship (SR) was found between the AF and the presence
of more complications, mortality, ICU or hospital LOS. Regarding the NS
observed, 16.6 % were mild; 25 % severe, 41.6 % very severe and there
was no SR between the worst prognosis and the AF. We found SR
between IMV and VAP, with a greater duration of IMV in the group in
which VAP is present (p = 0.041). Statistical association exits between
longer duration of IMV and severity of sequels at discharge (p = 0.015).
Conclusions: GBS is a rare disease with low mortality and prolonged
hospital and ICU LOS. No SR is evidenced between AF and greater
complications, hospital stay, mortality and sequels at discharge. The
duration of IMV predicted higher rates of VAP. The severity of sequels at
discharge was associated with more days of IMV.
Reference
1. , Guillain Barré Syndrome, NEJM Jun 2012. Guillain Barré syndrome and
variants, Neurol Clinic May 2013; Axonal Guillain-Barré syndrome: concepts
and controversies. The Lancet Neurol. Dec.2013..

A994
Early neurocognitive rehabilitation in critically ill patients during ICU
stay: a safety study
S Fernandez-Gonzalo1*, M Turon1, G Gomà1, M Martínez-Pérez2, C De Haro2,3,
J Montanyà3, M Jodar4, J López Aguilar1,3, L Blanch1,2,3
1
Institut Universitari, Universitat Autònoma de Barcelona, Research
Department, Fundació Parc Taulí, Sabadell, Spain; 2Hospital Universitari,
Universitat Autònoma de Barcelona, Sabadell, Barcelona, Spain, Critical Care
Department, Parc Taulí Sabadell, Sabadell, Spain; 3Centro de Investigación
Biomédica en Red de Enfermedades Respiratorias (CIBERES), Instituto de
Salud Carlos III., Madrid, Spain; 4Hospital Universitari, Universitat Autònoma
de Barcelona, Neurology Department, Parc Taulí Sabadell, Sabadell, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A994
Introduction: Critical illness result in significant long-term neurocognitive
impairments that may persist for years after hospital discharge [1,2]. These
sequelae impact negatively in relatives’ and patients’ quality of life [3].
However, neurocognitive rehabilitation rarely occurs after critical illness.
The Early Neurocognitive Rehabilitation in Intensive Care-ENRIC protocol
(ClinicalTrial: NCT02078206)- has been develop to apply neurocognitive
stimulation in patients during ICU stay. This intervention includes
neurocognitive stimulation exercises that can be performed from the
patient’s bed through Kinect technology and it is targeted to ameliorate
neurocognitive outcomes at short-and long-term.
Objective: The aim of this study was to explore if the neurocognitive
stimulation during ICU stay can produce deleterious effects over
physiological status.
Method: 18 ICU participants received a 20 minutes Early Neurocognitive
Rehabilitation session. Heart rate (HR), O2 saturation (SpO2) and respiratory
rate (RR) were collected using BetterCare® system 20 minutes before,
during and after the neurocognitive stimulation session. Safe ranges were
calculated by age and sex and age in HR and RR respectively. Safe lower
SpO 2 limit was estimated at 90%. As safety criteria safe ranges and a
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change of 20% from baseline in any physiological parameter were
considered.
Results: 100% of the sample presented HR values within normal limits at
baseline (Mean= 92.3; min-max: 62.7-120.8), during (93.2; 75.6-120.7) and
after session (93.4; 83.4-118.2). SpO2 values at baseline (95.7; 91.5-99.9),
during (95.4; 91.8-100) and after session (95.7; range: 92.7-100) were
within normal limits in all participants. 9 participants exceeded safe RR
limits at baseline (27.6; 21.4-34), maintaining this status during (27.2; 22.134.3) and after session (27.9; 22.4-33.5). No changes greater than 20%
were observed in any case. 2 new patients exceeded safe RR limits after
session (26.5; 20.8-32.2), although only 1 participant showed a change
greater than 20% (21.9%). No significant pre vs. post results were
observed in any physiological variable (HR, p = 0.85; SpO, p = 0.98; RR,
p = 0.23).
Conclusions: Neurocognitive stimulation in patients during ICU stay did
not produce clinical relevant changes in the patients’ physiological status.
Thus, the early neurocognitive stimulation may be considered a safety
intervention for critically ill patients.
Grant Acknowledgment: Fundació La Marató TV3.
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Introduction: Tidal recruitment of nonaerated lung is a main cause of
ventilator associated lung injury. CT as the gold standard for quantifying
lung collapse (CT-collapse) is associated with certain risks for the patient
(e.g. radiation exposure or transportation) and cannot be used for
repeated assessments. Electrical impedance tomography (EIT) instead is a
bed-side non-invasive radiation-free continuous technique for monitoring
of changes in thoracic air content and distribution. EIT may also allow
quantification of recruitable lunge collapse (EIT-collapse) [1].
Objectives: To study correlation and agreement between CT- and EITcollapse during a decremental PEEP-titration after a lung recruitment
maneuver (RM) for further validation of the technique for assessment of
EIT-collapse.
Methods: We induced ARDS in anesthetized pigs by pulmonary acid
(HCl) instillation until the PaO2/FiO2 remained stable < 200 mmHg. Tidal
volume was 6 ml/kg body weight. We performed a RM (PEEP 40cmH2O;
PIP 60cmH2O for 2 min) followed by decremental PEEP-titration (starting
from 26cmH2O in steps of 2 cmH2O). We recorded EIT-data and airway
pressures simultaneously on each step and obtained end-expiratory CTs.
CT-collapse in the entire lung was defined as the lung mass within -200
HU to +100 HU [2]. “Non-recruitable collapse” was defined as CT-collapse
remaining after RM at PEEP = 26 cmH 2 O. Recruitable CT-collapse was
calculated by multiplying the difference between CT-collapse at a certain
PEEP-step and “non-recruitable collapse” by 100% and then dividing this
product by the difference between total lung mass and “non-recruitable
collapse”. EIT-collapse was calculated based on analysis of changes in EITpixel compliance [1]. The latter was estimated considering that local tidal
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Figure 1(abstract A995)

volumes correlate well with local impedance variations. The concept used
here assumes that the best compliance of a lung compartment reflects
the number of functional lung units in that compartment, which, once
opened, have equivalent compliances [1,3]. Thus, the relative amount of
collapse (amount of lost units) within a given pixel can be inferred from
the decrease in pixel compliance in relation to its “best compliance” [1,3].
Bland-Altman plots and within-subject linear regression were used for
statistical analysis [2].
Results: We analyzed 60 data points from 11 pigs (weight 39 (range 3742) kg). We found a strong within-subject correlation and clinically
acceptable agreement between CT- and EIT-collapse (Figure 1) [4].
Conclusion: Our results support the potential of EIT for non-invasive
bedside assessment of recruitable collapse.
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Introduction: Predicting extubation failure in Intensive Care is vital to
reduce mortality and lower costs due to increased length of Intensive

Page 492 of 507

Care Unit (ICU) and hospital stay. We look at predictors of extubation
failure in patients passing a spontaneous breathing trial.
Objectives: To identify specific factors leading to increased risk of failed
extubation.
Methods: A retrospective study was conducted of patients who had
been re-intubated within 72 hours of extubation at the Royal Sussex
County ICU between Dec’02 and Nov’14. Only patients who were
intubated intially within the unit were included as they could be
identified by the set search criteria in the electronic system.
Results: Out of 680 intubations, 73(11%) patients [46 (63%) male] had
failed extubations. Average age was 60(21-88)years. Average time to reintubation was 22.1(1-72) hours, 45(62%) being re-intubated at≤24 hours.
Average time intubated was 2.2 days with 3 patients intubated for >7 days.
Fifteen(21%) patients had had no sedation within 4 hours of extubation.
All others had one or more of fentanyl, Remifentanil, propofol, midazolam,
and morphine. Eighteen (25%) patients had a Glasgow Coma score(GCS)<
10(eyes 4, voice 1, motor 5), of which 16(89%) were on at least one
sedative. Five patients did not have GCS recorded. Forty-four (60%)
patients had mucoid secretions, the rest having thick, purulent or yellow
secretions.
Mean respiratory rate(RR) was 19/minute (range 9-39) with mean rapid
shallow breathing index (RSBI) f/Vt 37.5 breaths/min/l (10.8 - 203.1). Eight
(11%) patients had FiO2 >40% pre-extubation. Mean pre-extubation PEEP
was 5.8cmH2O(5-10) with mean pressure support(PS) of 14cmH2O (range
5-27), with 57(78%) having PS >10.
Fifty eight(80%) patients were hypercapnoeic(PaCO2 >45mmHg) preextubation, 2 patients had no arterial blood gas documented shortly prior
to extubation, 1 with venous sample. Of these 58 patients, 5 (9%) were
acidotic and 8 (14%) received NIV (6 CPAP, 2 BIPAP) immediately post
extubation. One patient self-extubated. Post extubation ABG showed
15/58 (26%) had respiratory acidosis (PH < 7.35, PaCO2 ≥ 60mmHg), 3 of
which received NIV immediately post extubation.
Conclusions: Incidence of failed extubation was low at 11%. Failed
extubation happened across all age groups and almost half(45%) the
patients needed re-intubation within the first 24 hours. Low GCS may
increase risk but may also be due to lack of sedation wean preextubation.
RSBI was not a good indicator at predicting risk as only one patient
scored >105.
High PS (mean 14cmH2O) pre-extubation very likely contributed towards
extubation failure. Hypercapnoea pre-extubation is a risk factor for failed
extubation and use of NIV post extubation was low at 14% in these
patients. Use of NIV in this group possibly could have averted reintubation [1].
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Introduction: The term “respiratory entrainment” refers to of coupling
patterns between the rhythm neuronal and mechanical of ventilator to
achieve satisfactory synchrony. Respiratory effort stimulated by the
mechanical inspiratory flow or reverse trigger (RT), has been recently
demonstrated [1]. This asynchrony is difficult to showed without
additional signals as esophageal pressure or electrodiaphragmatic signal.
Objectives: To use a method to differenciate this asynchrony by the
standard signals of the ventilator, using an occlusion maneuver and to
show the characteristics of this RT.
Methods: Over 4-month from December-2014 we studied a group of
consecutive ventilated patients because they showed too high respiratory
drive, beside they were sedated and assist-volume control mechanical
ventilation was changed trying improve ventilator interaction. Signals of
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Figure 1(abstract A997) Traces of flow, Paw, Pes o Pleural Pressure during entrainment epochs. A, case of asynchrony 1:1 vs B, Reverse triggering
1:3, identified by neuromechanical coupling pattern and occlusion maneuver. Note high variability of dP in case A

flow, airway and pleural or esophageal pressure were registered during
3min for ulterior analysis. Passive respiratory mechanics were measured
by multiple linear regression. Entrainment pattern we evaluated by
measure of mechanical and neural respiratory times (Ttotm, Ttotn), and
repetitive phase of ventilatoy cycles. On apparent reverse triggering we
carried out an occlusion maneuver. Gasometric data was recording. We
classified entrainment ratio. Data were analyzed by descriptive statistical
and are expressed as mean ± SD, medians [IRQ] and coefficient of
variation (CV). Comparison of ventilator and neural cycle, and phase angle
of apparent reverse triggering vs total asynchronic identified by occlusion
maneuvers were performed with test Mann-Whitney.
Results: 5 of 12 patients were identified for study, 4 patients
postoperative lung transplant and 1 with ARDS. Age 50yr (41,25-56,25).
The patients with RT (N3) showed minimal variability in neuromechanical
coupling pattern and had no respiratory activity after occlusion
maneuver.The periods of entrainment varying from 40 to 90% of
recording time. The 1:1 pattern was dominant. For all data: Respiratory
system elastance and resistances 35 ± 7,9cmH2O/L and 16,86 ±
6,6cmH2O/L/s. Mechanical and neural respiratory time 3s (2,88-3,02) and
3,1s (2,98-3,44); phase angle 61,94º(49,79-99,14). Tidal volume 0,52L ±
0,02. RR 21,20 ± 1,64/min. PaCO2 49,8 ± 8,04mmHg. CV for reverse
triggering vs asynchrony: Ttotm 14% vs 14,86%; Ttotn 7% vs 16,45%;
phase 17,25% vs 26,48% (p < 0,001).
Conclusions: This method is useful to demonstrate RT vs overall
asynchrony. RT is characterized by: 1) The less variability between
mechanical and neural respiratory cycle involves a fixed neuromechanical
coupling. 2) Absence of spontaneous breathing activity, manifested after
occlusion maneuver.
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Introduction: Plateau pressure (Pplat) limitation is routinely used to avoid
ventilator-induced lung injury. Recently, driving pressure (ΔP) was strongly
associated with survival in ARDS patients [1].
Objectives: To evaluate the feasibility of ΔP and Pplat continuous
monitoring during volume (VCV) and pressure (PCV) controlled
ventilation, we compared with gold standard (occlusion maneuvers at
end-inspiration and end-expiration) two different methods: 1- Least
Square Fitting (LSF) method that provide maneuver-free Pplat and ΔP
values; 2- Mini Occlusion (MO) method by performing brief occlusion
maneuvers.
Methods: We enrolled 22 patients admitted to our ICU after scheduled
major abdominal surgery, with normal or restrictive respiratory system
mechanics under pressure (12 pts) and volume (10 pts) controlled
mechanical ventilation (G5, Hamilton Medical). We studied 12 different
conditions in each patient by changing respiratory rate (10-15-20-25
bpm) and I:E ratio (1:2, 1:1, 2:1). Inspiratory pressure in PCV and tidal
volume (TV) in VCV were adjusted to keep end-tidal CO2 between 32 and
36 mmHg. PEEP and FiO2 were set to maintain SpO2 ≥ 95%. ΔP, Pplat
and PEEPtot reference values (ΔPREF , PplatREF and PEEPtot REF) for each
ventilatory setting were obtained by 5s-length occlusion maneuvers at
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end-inspiration and end-expiration (ΔPREF = PplatREF - PEEPtotREF). ΔPMO
values were calculated as: PplatMO - PEEPtotMO, PplatMO and PEEPtotMO
being average airway pressure in the last 100 ms of mini-occlusion
maneuvers lasting 400 ms. LSF applied over the whole respiratory cycle
provided Pplat LSF and Crs LSF values, being Crs the compliance of the
respiratory system. ΔPLSF was calculated as TV/CrsLSF.
Results: Difference with reference values was greater for MO vs. LSF,
both for ΔP (0.82 ± 0.41 vs. 0.46 ± 0.82 cmH2O, respectively; p < 0.001)
and Pplat (0.52 ± 0.33 vs. 0.02 ± 0.49 cmH2O; p < 0.001).
Conclusions: Both methods provided a good estimation of ΔP and Pplat;
MO showed a slightly better precision than LSF, but a greater bias, being
these differences not clinically relevant. Anyway, LSF is a totally
continuous and non invasive method, whereas MO method minimally
interferes with mechanical ventilation and its implementation on ICU
ventilators could be more troublesome.
Reference
1. Amato BPMarcelo, et al: Driving pressure and survival in the acute
respiratory distress syndrome. N Eng J Med 2015, 372:747-55.
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Introduction: To understand the impact of respiratory mechanics during
mechanical ventilation, it is helpful to partition between the lungs and
the chest wall. Esophageal pressure (Pes) is used to calculate chest wall
compliance. However, esophageal pressure is not always used in the
clinical arena. The value of chest wall compliance has been proposed to
be estimated using 4% of the predicted value of vital capacity (VC) [1].

Figure 1(abstract A999) Bland-Altman plot
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Objectives: This study compared the difference between the predicted
and the measured value of chest wall compliance in patients with ARDS.
Methods: This observational study was conducted at St. Michael’s Hospital
in Toronto and Tiantan hospital in Beijing. Patients who met the Berlin
definition of ARDS were eligible. Data recorded included age, height,
gender, and SOFA score. Pes was measured using an esophageal balloon
catheter (Cooper Surgical, United States) inflated with 1.0-ml air via the
nose or mouth. Simultaneously, we measured other ventilator parameters
that were used for chest wall compliance (Ccw-measured). We used an
equation to calculate the predicted VC according to gender, age, and
height [2]: 4% of the predicted VC was used as the value for predicted
chest wall compliance (Ccw-predicted). We used the Bland-Altman [3]
method to calculate the mean difference (bias) and the standard deviation
of the differences (precision) between Ccw-predicted and Ccw-measured.
Results: A total of 46 patients were enrolled with the following
characteristics: men/women: 31/15, age: 52 ± 22 years; 15% patients had
mild ARDS, 63% patients had moderate ARDS, 22% patients had severe
ARDS. They had no spontaneous breathing activity during the
measurements. The mean values of the Ccw-predicted and Ccwmeasured were 156 ± 41 ml/cmH2O and148 ± 78 ml/cmH2O (P = 0.52);
the mean difference (bias) between Ccw-predicted and Ccw-measured
was 8.4 ml/cmH2O. The standard deviation of the difference (precision)
was 87.4 ml/cmH2O. Figure 1 is the Bland-Altman plot showing 95%
limits of agreement as +180 ml/cmH2O and -163 ml/cmH2O.
Conclusions: Although the average values of predicted and observed
chest wall compliance are very close (small bias), the precision of the
theoretical value is poor. The predicted value could be used as a first
step approach but real measurements are needed to ascertain the
influence of the chest wall.
References
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American Physiological Society; Washington, DC 1964, vol 1(sect 3):387-409.
2. Quanjer PH, et al: Lung volumes and forced ventilatory flows. Report
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3. Bland JM, Altman DG: Statistical methods for assessing agreement
between two methods of clinical measurement. Lancet 1986,
1(8476):307-310.

Intensive Care Medicine Experimental 2015, Volume 3 Suppl 1
http://www.icm-experimental.com/content/3/S1/A1

A1000
Expiratory time constants by electrical impedance tomography in
hypoxemic and hypercapnic acute lung failure - a feasibility study
PL Róka1,2*, AD Waldmann2, F Ender1, SH Bohm2, W Windisch3,4,
S Strassmann3, C Karagiannidis3,4
1
Budapest University of Technology and Economics, Budapest, Hungary;
2
Swisstom AG, Landquart, Switzerland; 3Kliniken der Stadt Köln, Pneumology
and Critical Care Medicine, Cologne, Germany; 4Witten/Herdecke University,
Witten, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1000
Introduction: During relaxed breathing expiration can be compared to a
RC-circuit with R being the airway resistance, C the respiratory system
compliance and τ = R∙C the expiratory time constant. For the adult
respiratory system, the normal τ is around 0.8 s. Different lung
pathologies have different time constants. Two common disease types
are the acute respiratory distress syndrome (ARDS) and the chronic
obstructive pulmonary disease (COPD). ARDS is characterized by stiff or
noncompliant lungs with low compliance and normal or lower resistance
which results in shorter τ. COPD is characterized by impaired airflow or
high airways resistance and high compliance which results higher τ
τ reveals information about respiratory mechanics and the time required
for the lungs to empty. Traditional pulmonary function tests provide
global information only. EIT is a non-invasive real-time imaging
technology which determines changes of lung volumes on a regional
basis assuming that local impedance changes are proportional to local
changes in lung volume. Pikkemaat [1] introduced the method to
calculate regional τ, what we improved and applied in 10 patients.
Methods: Time constants were calculated from global and regional
volume signals measured with EIT in 10 patients with hypoxemic (mainly
ARDS) or hypercapnic (COPD) lung failure. Since the onset of expiration is
mostly dominated by inertial effects it does not show an exponential
behaviour [2], it is advised [3] to start analysis only at 75% of the signal
amplitude. Skipping the first 25% of every signal’s amplitude we analysed
the global and regional temporal behaviour of each pixel until the end of
their expiration of an EIT sequence by fitting in a nonlinear least square
manner using MATLAB (The MathWorks, USA) an exponential curve
whose decay provides the τ
EIT data were measured with Swisstom BB2 (Swisstom AG, Switzerland)
and the time constants of ensemble averaged of 10 consecutive breaths
of 5 patients with COPD and 5 with ARDS were determined. Only τ values

Figure 1(abstract A1000) [Table 1: Ventilation and τ distribution]
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within the range of 0.05 and 5 sec stemming from curve fits with an R2
higher than 0.6 were considered thereby excluding poorly ventilated
areas and those in which curve fitting was poor, see Table 1. Overall
results for ARDS and COPD are expressed as mean ± SD.
Results and Conclusions: In these 10 patients global τ was 0.56 ± 0.13 s
in ARDS and 1.26 ± 0.29 s in COPD, and the mean of regional τ was
0.57 ± 0.12 s in ARDS and 1.17 ± 0.20 s in COPD. In ventilated areas their
values and distribution were within the expected range. ARDS lungs were
“faster” whereas COPD-lungs were “slower” reflecting the airway diseases.
We showed that EIT can be used to determine global and regional time
constants from passive exhalation and distinguish different lung
pathologies.
References
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3. Lourens M: Intens. Care Med 2000, 26/11:1612-1618.
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Introduction: The use of esophageal balloon catheter to estimate
pleural pressure has gained renewed popularity in recent years. Indeed,
measurement of transpulmonary pressure may allow a more
pathophysiological-based approach to ventilator strategy in ARDS
patients. Nevertheless it is well known that esophageal balloon catheter
derived parameters can be influenced by several patient-related or
technical-related factors.
Objectives: To evaluate in-vivo the effect of positive end-expiratory
pressure (PEEP) variations on esophageal catheter optimal calibration
volume and measured esophageal pressure.
Methods: Experimental study in 8 (5 ARDS, 3 control) sedated, intubated,
paralyzed and mechanically ventilated (volume-control) patients. Patients
were monitored with esophageal balloon catheter (Cooper Surgical,
Trumbull, CT USA).
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Three PEEP groups were defined: lowPEEP (8 and 4 cmH2O respectively in
ARDS and control patients), mediumPEEP (12 and 8 cmH2O) and highPEEP
(16 and 12 cmH2O).
During each PEEP level, we inflated the esophageal balloon with
increasing amount of air (from 0.2 to 2 ml). For each injected volume, we
performed an end-inspiratory occlusion maneuver followed by an
occlusion test by applying manual chest compression during an endexpiratory airway occlusion maneuver. We measured the ratio between
airway pressure variation and esophageal pressure variation (ΔPaw/ΔPes
ratio) during the occlusion test, end-expiratory esophageal pressure (Pes,
e), end-expiratory transpulmonary pressure (Pl,e), chest wall compliance
(CplCW), lung compliance (CplL), elastance-derived transpulmonary plateau
pressure (ΔPl,i). The optimal calibration volume (defined as the injected
volume at which ΔPaw/ΔPes ratio was closer to 1) was identified for each
PEEP group (VC LPEEP for low PEEP , VC MPEEP for medium PEEP , VC HPEEP for
high PEEP ). Effect of PEEP on derived parameters was assessed by
comparing at PEEP medium and high values obtained at the VC LPEEP
against values obtained with the optimal VC at each PEEP.
Results: Optimal calibration volumes progressively raised with increasing
PEEP (0.95 ± 0.14 ml, 1.1 ± 0,18 ml, 1.22 ± 0.2 ml respectively for lowPEEP,
mediumPEEP and highPEEP; p< 0.001). See Figure 1. At high PEEP, Pes,e,
CplL and ΔPl,i were significantly higher while Cplcw was significantly lower
e when measured with VCHPEEP compared to VCLPEEP.
Partitioned respiratory system mechanic parameters are show in Table.
Conclusions: Esophageal catheter balloon calibration volume is affected
by PEEP. Neglecting this effect may leads to errors in computing
partitioned respiratory system mechanics. Catheter calibration should be
checked after every change in PEEP.

Figure 1(abstract A1001) Optimal calibration volume and PEEP

Figure 2(abstract A1001)
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Introduction: Ventilator-induced diaphragm dysfunction is thought to
result from diaphragm inactivity and/or dyssynchronous eccentric
diaphragm contractions during mechanical ventilation [1,2]. The
magnitude of diaphragm disuse and the frequency of eccentric
contractions and their impact on diaphragm function remains
uncertain.
Objectives: To describe the feasibility of monitoring diaphragm activity,
patient-ventilator synchrony, and the efficiency of diaphragm pressure
generation longitudinally during the first week of mechanical ventilation.
Methods: Patients requiring invasive mechanical ventilation due to
sepsis, ARDS, or severe acute brain injury were enrolled within 24 hours
of intubation. Airway pressure, flow, crural diaphragm EMG activity (Edi)
and transdiaphragmatic pressure (Pdi) were recorded for 5 minutes of
every hour for up to 7 days. To assess for changes in diaphragm function,
neuromechanical efficiency (NME - ratio of Pdi/Edi) was measured on a
daily basis [3]. Diaphragm thickness (Tdi) and thickening fraction (TFdi)
were measured once daily [4].
Results: Ten patients (6 female) were enrolled over 8 months: 3 were
intubated for intracranial hemorrhage, 5 for pneumonia, and 2 for nonpulmonary sepsis. Five subjects completed 7 days of monitoring; 2 were
successfully extubated and 3 died within 7 days (total patient-days: 52).
Edi was initially very low (< 5 uV) or absent in 6 of 10 subjects and
tended to increase over several days. Daily TFdi was strongly correlated
with the 24-hour average value of Edi (conditional R2 = 0.65, p = 0.04).
NME could not be measured on 24 patient-days (46%) owing to the
absence of Edi activity. Baseline NME varied between patients and NME
decreased over time in some patients.
Conclusions: It is feasible to monitor diaphragm activity, synchrony and
pressure generating efficiency longitudinally during mechanical
ventilation. However, many subjects did not complete 7 days of
monitoring and NME could not be measured on almost 50% of study
days owing to absent diaphragm activity. Changes in diaphragm
thickening fraction measured once daily reflect variation in average daily
diaphragm activity.
Grant Acknowledgment: This study was supported by funding from the
Physician Services Incorporated (PSI) Foundation.
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Introduction: Patients with mechanical ventilation at the intensive care
unit have failed extubation in 5 to 25% of the cases. There are many
factors associated with failed extubation, but they have not been
analyzed as a predictive model.
Objectives: To develop a predictive model for failed extubation.
Methods: A historical cohort study was conducted in a mixed intensive
care unit with 40 beds at a University Centre. Patients analyzed were those
admitted between 2010 and 2014, over the age of 16 years, with invasive
mechanical ventilation for more than 24 hours and who overcome a
spontaneous breath testing (SBT). Predictive variables: age, gender, days of
intubation, length of intravenous sedation, cardiopulmonary diagnosis,
BUN, creatinine, hemoglobin, PaO2/FIO2, PCO2, Glasgow scale, APACHE II,
number of SBT, fluid balance 24 hours before extubation, cumulative fluids
balance, positive culture of tracheal aspirate and use of inotropics before
or during extubation. Failed extubation was defined as the need for
invasive or non-invasive mechanical ventilation within the 48 hours after
extubation. A multivariate logistic regression was fitted for predictive
model selection, with assessment of discrimination by AUC-ROC and
calibration by Hosmer-Lemeshow goodness-of-fit test.
Results: From 5446 clinical records that were evaluated, 1017 entered the
study and there was failed extubation in 157 (15.4%). A predictive model
with the variables PaO 2/FIO 2, hemoglobin, accumulated fluid balance,
cardiopulmonary diagnosis, APACHE II and BUN with good calibration (HL goodness-of-fit = 0.579) and acceptable discrimination (AUC-ROC =
0.689) was obtained.
Conclusions: A model using simple variables of routine measurement at
ICU was predictive for failed extubation in our setting; it has good
calibration and acceptable discrimination. This model needs to be
validated in other intensive care units, and optimized considering
different variables or definitions.
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1004
Introduction: Ultrasound can demonstrate the characteristics of the
diaphragm functions that involve to the weaning process.
Objectives: Our primary objective is to study the performance of the
diaphragmatic function parameters assessed by ultrasound regarding the
weaning outcomes.
Methods: This is a prospective observational study conducted between
June 2013 and November 2013 in intensive care unit patients planned to
wean with spontaneous breathing trial. After 1-hour of T-piece trial, the
patient’s RSBI, TV, VC and NIP were recorded. By ultrasound, we
measured the amplitude of diaphragmatic movement (ADM), time to the
maximum amplitude (TTMA), and the diaphragmatic thickness (DT).
Results: A total of 62 patients were enrolled. The ADM was correlated
with RSBI and TV (r = -0.435 and r = 0.445; P < 0.001). The TTMA was
correlated with RSBI, TV and VC (r = -0.703, r = 0.639 and r = 0.522; P <
0.001). The Right delta thickness was correlated with RSBI (r = -0.26; P =
0.04).The TTMA predicted weaning failure with an area under the receiver
operator characteristic curve (ROC) by 0.698 comparable to ROC of RSBI
(0.659). The amplitude and the delta thickness of right diaphragm
predicted re-intubation with the ROC by 0.723 and 0.817 respectively.
Conclusions: Diaphragmatic function parameters assessed during
spontaneous breathing trial was significantly correlated with conventional
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weaning parameters. The performance of the TTMA was comparable to that
of the RSBI for predicting weaning failure. Additionally the right
diaphragmatic delta thickness can predict the re-intubation within 48 hours.
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Introduction: The Least Squares Fitting (LSF) is a computerized method of
analysis of respiratory system mechanics. It is based on applying a
regression analysis for every sample points of the loop of pressure, flow and
volume by fitting the equation Paw = Rrs × V’ + VT/Crs + PEEPtot during
inspiration [1]. This technique has been already validated in Controlled
Mechanical Ventilation (CMV) and at high level of Pressure Support
Ventilation (PSV) [2]. However this method gives unreliable values of
resistance (Rrs) and elastance (Ers) in presence of inspiratory muscle activity
and in absence of an adequate neuromuscular coupling. We reasoned that
NAVA (Neurally-Adjusted Ventilatory Assist) ventilation should assure a
better neuromuscular coupling compared to PSV and hence the coefficient
of determination (CD) of the above equation should be much higher during
NAVA ventilation.
Objectives: The aim of this study was to prove the efficacy of the LSF
method in obtaining reliable respiratory mechanics data in two different
ventilatory modes.
Methods: Twelve patients with acute respiratory failure were enrolled at
the admission to the ICU and ventilated using in random order either PSV
or NAVA for 3 hours with the same Positive End Expiratory Pressure
(PEEPe) and tidal volume (VT) settings. Flow and pressure traces were
recorded and subsequently analyzed using the LSF method to obtain data
of Rrs, Ers, PEEPtot and coefficient of determination (CD). NAVA and PSV
were first compared in terms of CD during the 3 hours of recording.
Furthermore, we selected 100 consecutive breaths for each patient in each
ventilatory mode to compare the values of elastance (the only non-flow
dependent of the equation of motion) obtained either in NAVA or PSV.
Results: The CD during NAVA ventilation was statistically higher than that
obtained during PSV (Figure 1) (Chi-squared test: p < 0.001). CD intervals
are based on the percentiles of CD distribution in the two ventilatory
modes. Ers values for PSV and NAVA are presented in Figure 2.

Figure 1(abstract A1005)
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and EVLW. Thus, NT-proBNP has a limited value to diagnose pulmonary
edema in ARDS.

Figure 2(abstract A1005)

Conclusions: Our results seem to confirm that the neuromuscular
coupling is much better preserved during NAVA than during PSV.
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Introduction: Natriuretic peptides have become important tools for
diagnosis, risk stratification and therapeutic decision making for patients
with heart failure and hydrostatic pulmonary edema. However, the
practical use of N-terminal pro-brain natriuretic peptide (NT-proBNP) in
ARDS patients and its relationship with non-cardiogenic pulmonary
edema remain controversial.
Objectives: To evaluate the relationship between plasma concentrations
of NT-proBNP, hemodynamics and extravascular lung water and to assess
the possibility of using NT-proBNP to diagnose pulmonary edema in ARDS.
Methods: Fifteen adult patients with mean age of 43 (27-50) years with
diagnosed ARDS according to Berlin definition were enrolled into an
observational one-center prospective pilot study. The patients received
hemodynamic monitoring using transpulmonary thermodilution (PiCCO2,
Pulsion Medical Systems, Germany) with measurement of mean arterial
pressure, cardiac index (CI), central venous pressure, global end-diastolic
volume index (GEDVI), systemic vascular resistance index and extravascular
lung water index (EVLWI). Hemodynamic, respiratory parameters and
plasma concentrations of NT-proBNP were assessed on the day of
admission and on days 3 and 5 of hospitalization. Patients received goaldirected therapy using CI, GEDVI and EVLWI. The statistical analysis was
performed using Mann-Whitney U-test and Spearman’s correlation
coefficient. The data are presented as median (25th-75th percentiles).
Results: The causes of ARDS included severe pneumonia (33%), sepsis
(33%), multiple trauma (27%) and acute poisoning (7%). On admission, 8
patients had mild, 5 - moderate and 2 - severe ARDS. The ICU mortality
was 27% (4 patients). The mean plasma concentrations of NT-proBNP in
ARDS patients were higher than the normal values, with a trend for
decrease during hospitalization: from 4706 (334-15173) pg/ml on
admission to 1843 (118-10815) pg/ml and 1236 (332-11100) pg/ml on days
3 and 5, respectively (p > 0,05). The plasma concentration of NT-proBNP
on admission in patients with mild ARDS was 325 (107-4059) pg/ml vs.
17541 (3797-40795) pg/ml in the group of patients with moderate and
severe ARDS (p = 0,028). On admission, NT-proBNP correlated with GEDVI
(rho = 0,615; p = 0,025), which was 701 (652-910) ml/m2. We did not find
correlation of plasma NT-proBNP with CI and EVLW.
Conclusions: In ARDS patients, we observed increased plasma
concentrations of NT-proBNP on admission with a trend for decrease over
time. In moderate and severe ARDS, NT-proBNP concentrations are higher
than in mild ARDS. The plasma concentrations of NT-proBNP correlate
with GEDVI; however we observed no relationship of NT-proBNP with CI
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Introduction: Both delayed and premature liberation from mechanical
ventilation (MV) are associated with increased morbimortality. Positive
pressure ventilation exerts beneficial effects in individuals with cardiogenic
pulmonary edema; inspiratory fall in intra-thoracic pressure during
spontaneous breathing trial (SBT), in its turn, may precipitate cardiac
dysfunction through abrupt increase in venous return and in left ventricular
afterload.
Objectives: Determine the impact of radiological signs of pulmonary
congestion prior to submission to SBT on weaning outcomes in a mixed
ICU population.
Methods: A prospective, observational study in an adult medical-surgical
ICU. All enrolled patients met eligibility criteria for weaning from MV.
Traqueostomized subjects were excluded. The primary end point was SBT
failure, defined as inability to tolerate a T-piece trial during 30 to 120
minutes, in which case patient was not extubated. An attending
radiologist applied a radiological score (RS).
Results: There was a total of 170 SBTs procedures; SBT failure eventuated
in 28 (16.4%). Nineteen patients (11.2%) had systolic heart failure
(ejection fraction < 35%), 4 (2.4%) had chronic obstructive pulmonary
disease (COPD) and 31 (18.2%) had been intubated due to respiratory
sepsis. One hundred thirty-three patients (78.3%) were extubated at first
attempt. RS was similar between SBT failure and success subjects (median
3 [2 - 4] vs 3 [2 - 4], p = 0.146), which means only intersticial lung
congestion for both groups. Receiver operating characteristic (ROC)
curves analysis demonstrated fail accuracy (area under curve [AUC] =
0.58) of CXRs prior to T-piece trial for discrimination between SBT failure
and success individuals. There was no correlation between fluid balance
in the 48 hours preceding SBT and RS (r = -0.13).
Conclusions: Radiological findings of pulmonary congestion should not
delay SBT indication since they did not predict greater probability of SBT
failure in medical-surgical critically ill population.
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Introduction: Most patients undergoing mechanical ventilation (MV) in
critical care units are liberated from the ventilator within a median of
7 days. Unfortunately, some patients experience difficulty in liberation
from MV during their ICU stays and require extended time on MV. It has
been estimated that 40% of the patient’s duration on the ventilator is
spent weaning. [1] Moreover, although patients requiring prolonged
mechanical ventilation represent approximately 6% of all ventilated
patients, they consume 37% of intensive care unit resources. [2]
Therefore, accelerating the liberation of prolonged weaning patients from
MV improves patient care and could yield significant economic benefits.
Rationale: Which weaning strategy is “best” is controversial. Proportional
Assist Ventilation (PAV+) has many aspects that are theoretically
beneficial as part of a difficult weaning protocol.
Methods: Single center case series of patients undergoing a PAV+
protocolized wean from an 18 bed mixed medical/surgical/ trauma
Canadian tertiary care ICU.
Results: Over the 39 month (3.25 year) period 46 patients underwent a
slow wean, 40 of whom spent greater than 70% of their time weaning in
a PAV+ mode. During weaning from MV there were 4/40 (10%) deaths in
the PAV+ group, despite a high admitting APACHE II score. All patients in
the PAV+ group who survived were successfully weaned from MV over a
median of 13.3 (9.2-20) days.
Conclusions: Although this study was conducted in an acute hospital
context that is significantly different from Long Term Acute Care
Hospitals, it raises the possibility that a PAV+ weaning protocol could be
superior to PSV or t piece weaning strategies. Further studies are needed.
Grant Acknowledgment: Study funded by grant from Covidien.
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NOSOCOMIAL INFECTION & PREVENTION
A1009
Three years application of selective digestive decontamination in a
mixed intensive care unit in a university hospital: impact on
colonization, infection and antibiotic consumption
C Sánchez Ramirez1*, M Cabrera Santana1, MA Hernández Viera1,
S Hípola Escalada1, L Caipe Balcázar1, N Sangil Monroy2, A Bordes Benitez3,
F Artiles Campelo3, P Saavedra Santana4, S Ruiz Santana1
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Palmas de Gran Canaria, Spain; 2University Hospital of Gran Canaria Dr
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Las Palmas de Gran Canaria, Spain; 4University of Las Palmas de Gran
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Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1009
Objectives: To prospectively evaluate the impact after 3 years of
Selective Digestive Digestive (SDD) application on colonization, infection
and antibiotic consumption in an ICU.
Methods: This study was conducted in a 30-bed-medical-surgical ICU. All
consecutive patients admitted to the from October 1, 2011 to September
30, 2014 expected to require tracheal intubation for longer than 48 hours

Table 1(abstract A1008) Clinical Parameters of Wean Group vs. Literature
PAV +
Cohort
(n = 40)

Rose 2012
(5)
(n = 115)

Schönhofer
2002(6)
(n = 403)

Jubran
2013a(7)
(n = 152)

Jubran
2013b(7)
(n = 160)

Pilcher
2005(8)
(n = 153)

Scheinhorn
2002a(9)
(n = 252)

Scheinhorn
2002b(9)
(n = 238)

69 (60.574.3)

70 (59-77)

66.0 (58.2-71.6)

70 (62-79)

70 (63-77)

70 (63-77)

73

71

Female Gender

48.00%

49.60%

35.50%

42%

50%

52%

BMI

25.55 (20.331)

APACHE II at
admission

24 (17.8-28) 11.9 (+/4.1)*

15 (13-19)*

15 (14-15)*

15 (10-20)

SOFA at ICU
Admission

9 (8-12)

41 (30-62)

Length of Hospital
Stay (days) median
(IQR)

68 (44.3105)

39/152 (26%)

42.5

49

Age (years) median
(IQR)*

23.1 (19.6-27.6)

42 (28-63)

In hospital Mortality

15/40 (38%)

98/403 ( 24.3%) 14.50%

41/160 (26%)

42/153 (27%)

Death during
Weaning

4/40 (10%)

13%

24.30%

14.50%

10%

26.10%

30.70%

Weaning FailureVentilatory
Dependance

0

33.90%

19.00%

40.80%

36.90%

34.60%

17.90%

10.90%
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were given SDD (SDD study group) with a 4-day course of intravenous
cefotaxime, plus enteral colistin, tobramycin, nystatin 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 CDC criteria. We compared all patients admitted to ICU
who acquired nosocomial ICU colonization and infection from October 1,
2010 to September 30, 2011 (non-SDD group) to SDD group. In both
groups, categorical variables were summarized as frequencies and
percentages and the continuous ones as means and standard deviations
when the data followed the normal distribution or medians and
interquartile ranges when they did not. The percentages were compared
using the test of chi-square test or Fisher exact test, means with the ttest and medians with the Wilcoxon test for independent samples. Those

Figure 1(abstract A1009) Univariate analysis
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variables that showed statistical significance in the univariate analysis
were introduced in a multivariate logistic regression analysis. For each
one of the acquired infections (catheter-related and other secondary
bacteremias, pneumonia and urinary infections and antibiotic resistant
bacteria (ARB) infection) 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 ≤ 0.05. We also
analized colistin and tobramycin resistant colonization and antibiotic
consumption (Defined Antibiotics daily Doses (DDD)).
Results: Results are shown in Figures 1, 2, 3.
There were no statistical significant differences between both groups in
type of ICU admission or demographic data. Patients with SDD had
significantly less ESBLs and Acinetobacter spp. We had also a significant
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Figure 2(abstract A1009) Multivariate analysis

Figure 3(abstract A1009) Nosocomial infection rates

reduction in nosocomial pneumonias, urinary tract infections and other
secondary bacteremias and ARB rates in SDD group versus non SDD.
There was no infections by Clostridium difficile. The exogenous infections
were 84,2%. Colistin resistant colonization was 10,3% and tobramycin
resistant colonization was 15,8% out of 253 samples of the studied
patients. There was a decrease on the DDD/100 ICU stays during SDD.
Conclusions: After 3 years applying SDD a significant reduction of
infections by ESBL and Acinetobacter was observed. A significant decrease
of nosocomial pneumonia, urinary infections and secondary bacteremias
and ARB infections rates was shown. An antibiotic consumption reduction
was shown compared to the non-SDD group. Colistin and tobramycin
resistant colonization bacteria were also described.

A1010
Incidence of burns infections: interest of a protocol for toilet and
dressing (observational study before / after)
S Wiramus1*, C Sartor2, P Ainaud1, V Bernini1, J Albanese1
1
APHM CHU Conception, Burn Center, Marseille, France; 2APHM CHU
Conception, Infectious Disease, Marseille, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1010
Introduction: Infections are a major cause of morbidity and mortality in
intensive care. In burned patients, the risk of infection is increased by
disruption of skin barrier. Colonization and skin infections delay the

healing, compromise skin grafts and increase hospital stay. With a high
rate of positive microbiological sampling over several months, we
decided to evaluate the incidence of skin infections in the burn center
and design any corrective measures.
Objectives: Primary objective: to evaluate the effectiveness of a cleaning
protocol for toilets and dressing on the incidence of skin colonization
and infection. Secondary objectives: time between the burn and the
positive microbiological sampling, bacterial epidemiology.
Methods: Single-center retrospective study. Before the study, daily toilet,
preoperative and operative toilets were not protocolized : either
chlorhexidine or povidone iodine or both. With the assistance of the
hospital comity about nosocomial infections, we studied the clinical
practice of the unit and compared them to the recommendations, taking
into account the specificities of a burned patient. This study is based on
medical records of patients admitted more than 24 hours with at least
one skin bacteriological sample (biopsy, swab). The “skin infection” was
defined on clinical appearance and skin biopsy ≥ 105 CFU; we talked
about colonization if < 105 CFU. Data were analyzed using the statistical
software “R”. A descriptive analysis was performed and quantitative data
are presented as median and interquartile range whereas qualitative data
as absolute count and percentage. To compare variables between the
groups we used a Chi2 test. We choose a p-value of less than 0.05 to
consider a significant difference.
Results: This skin cleaning protocol of burns (0.05% chlorhexidine or
povidone iodine before surgery) has reduced the incidence of skin
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Figure 1(abstract A1010)

infections from 42 to 15% (p = 0.03) and colonization skin from 29 to
19% (p = 0.03) (Figure 1). The time between the burn and positive skin
sample was similar between the two groups (14 vs 13 days, ns). No side
effects were noted for the use of antiseptics.
Conclusions: With this study, we allowed to reduce significantly the rate
of positive skin samples in our patients (p = 0.015). Recurrent evaluation
of clinical practice allows to adjust the protocols and improve care.
Regular epidemiological studies also let to identify peaks of infection
related to potential inadequate clinical practice.

A1011
Clinical characteristics, outcomes and risk factors of candidial infections
with critically ill patients in respiratory intensive care unit in Turkey
İ Erayman1, DM Yavşan2, R Altuntaş2, E Karataş2, M Göktepe2, T Teke2,
K Uzun2*
1
Necmettin Erbakan University Meram Medical Faculty, Infectious Diseaes
and Clinical Microbiology, Konya, Turkey; 2Necmettin Erbakan University
Meram Medical Faculty, Pulmonary Diseases and Critical Care Unit, Konya,
Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1011
Objectives: Candidial infection is associated with high mortality in
critically ill patients. Fungal infections compose a major problem in
intensive care units in both developed and developing countries.
Candidemia is associated with a prolonged hospital stay, resulting in
increasedcosts, and high mortality.
Methods: This study was conducted in a 12-bed adult respiratory
intensive care unit (>18 years). Clinical and laboratory data from patients
with candidial infection were collected retrospectively.

Table 1(abstract A1011) Candida Species in Culture Types
n(%)

UTI (n:274)

BSI (n:95)

BAL (n:36)

Total

Yeast

201 (73.36)

13 (13.68)

6 (16.67)

220 (54.32)

C.albicans

39 (14.23)

50 (52.63)

17 (47.22)

106 (26.17)

C. tropicalis

7 (2.55)

14 (14.74)

3 (8.33)

24 (5.93)

C. glabrata

13 (4.74)

8 (8.42)

7 (19.44)

28 (6.91)

C. parapsilosis

1 (0.36)

9 (9.47)

3 (8.33)

13 (3.21)

C. krusei

4 (1.46)

1 (1.05)

0

5 (1.23)

C. kefyr

4 (1.46)

0

0

4 (0.99)

Other C. species

5 (1.82)

0

0

5 (1.23)

Total

274 (67.6)

95 (23.5)

36 (8.9)

405

Results: Median age was 70.1 ± 14.60 years (min 18 years, max 91 years).
The median APACHE II score on admission was 21.28 ± 5.39. A total of
405 episodes were identified from 2007 to 2014. The rates of candidial
infections were urinary tract infection (67.6%), blood stream infection
(23.5%) and pneumonia (8.9%). The fungi identified were yeast (54.32%),
C. albicans (26.40%), C. tropicalis (5.91%), C. glabrata (6.91%), C.
parapsilosis (3.20%), C. krusei (1.23%), Candida kefyr (0.98%) and other
Candida species (1.23%) (Table1). Candida albicans accounted for 57.29%
of all Candida species. Fluconazole resistance was found in 35.42%. The
susceptibility to amphotericine B was 96.94%. Itraconazole resistance was
70.22%. None of all patiens was using previously antifungal therapy.
Primary therapy included monotherapy with fluconazole (n = 99),
caspofungin (n = 14), anidulafungin (n = 8) and voriconazole (n = 8).
Combination therapy was infrequently used (n = 6). The mortality rate
was 77.6% (n = 184). The use of broad-spectrum antibiotics was 85.2%.
The presence of an intravascular device was 70% (n = 164). The use of
parenteral (n = 66), enteral nutrition (n = 46) and both (n = 98) were
27.8%, 19.4% and 41.4% respectively. The median mechanic ventilation
days were 13.3 ± 15.96 days. The median RICU length of stay (LOS) was
24.8 ± 24.19 days. The most patients (61.18%) came to RICU from other
departments and care units.
Conclusions: In conclusion, candidial infections associated with high
mortality, APACHE II score, LOS, ventilation days and use of broadspectrum antibiotics.

A1012
Comparison of CD64 levels performed by the facs and accellix systems
CL Sprung1*, RC Morales1, H Kasdan2, A Reiter2, S Keren2, J Meissonnier2
1
Hadassah Hebrew University Medical Center, Department of Anesthesiology
and Critical Care Medicine, Jerusalem, Israel; 2LeukoDx, Jerusalem, Israel
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1012
Background/Purpose: Medical flow cytometry (FACS) provides diagnostic
answers by detecting the presence and concentration of cell populations,
and/or by measuring concentrations of cell surface markers expressed on
cells. Currently, FACS is limited to high complexity laboratories with time
consuming pre-analytical steps, requiring trained technologists available
only during business hours. The Accellix table top flow cytometer
automates the process with results available within 20 minutes. Sample
preparation and reading are performed in a dedicated disposable
cartridge. Analytical data processing utilizing proprietary algorithms
provides answers directly to the user.
Methods: The Accellix disposable cartridge-based platform implements
sample preparations using three reagent blisters. The three Accellix CD64
cartridge blisters contain staining cocktail of conjugated monoclonal
antibodies, lysis buffer and reference beads respectively. Once sample
processing is complete, the sample flows through a dedicated reading
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Results: Sixty patients were studied (ICUi-17, ICUc-13 and C-30). CD64
Index levels were higher (mean ± SEM) in ICU infection patients then ICU
control and normal control patients (2.49 ± 0.42 vs. 1.28 ± 0.3 vs. 0.56 ±
0.02. p = 0.03 for ICUi vs. ICUc, p < 0.001 for ICUi vs. C).
Conclusion: CD64 Index levels are higher in infected than non-infected
ICU patients. Accellix CD64 is a promising instrument to differentiate
infected from non-infected ICU patients in a timely manner.

A1014
Patients colonization and infection in wards after discharge from a
polyvalent intensive care unit with selective digestive decontamination:
preliminary results
C Sánchez Ramirez1*, R Prada Osorio1, CF Lübbe Vazquez1,
R Argandoña Primicia1, J Cabrera Arrocha1, F Artiles Campelo2,
S Ruiz Santana1
1
University Hospital of Gran Canaria Dr Negrín, Intensive Care Unit, Las
Palmas de Gran Canaria, Spain; 2University Hospital of Gran Canaria Dr
Negrín, Microbiology Department, Las Palmas de Gran Canaria, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1014
Figure 1(abstract A1012)

channel where data is acquired. The present study compared the results of
neutrophil CD64 levels performed by standard laboratory FACS and the
Accellix system in ICU infected and control patients and normal volunteers.
Results: In a demonstration of cell surface marker quantitation a
comparison study of 118 blood samples showed a correlation coefficient
of 0.94 for Accellix determined neutrophil CD64 compared to those
determined using a FACS. The comparison of the CD64 levels performed
by the FACS and the Accellix system are shown in figure 1.

A1013
Diagnosis of infection utilizing accellix CD64
CL Sprung1*, RC Morales1, H Kasdan2, A Reiter2, S Keren2, J Meissonnier2
1
Hadassah Hebrew University Medical Center, Department of Anesthesiology
and Critical Care Medicine, Jerusalem, Israel; 2LeukoDx, Jerusalem, Israel
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1013
Background/Purpose: Differentiating patients who are infected or not in
the intensive care unit (ICU) can be very difficult. Present diagnostic tests
remain inadequate. CD64 has been found to be a potentially useful
marker to identify infected patients. Unfortunately, CD64 measured by
standard flow cytometers in a laboratory takes hours to perform. The
purpose of this study was to evaluate the Accellix CD64 instrument which
provides results in 20 minutes in ICU patients with and without infections.
Method: Infected (ICUi) and non-infected ICU patients (ICU Control-ICUc)
and normal volunteers (C) had CD64 levels measured by the Accellix
CD64 instrument. Measurements were calculated as ‘CD64 index’, i.e. the
ratio between the fluorescence of the PMN population and the
fluorescence of control beads. ICU infection, ICU control and normal
control patients’ results can be seen in Figure 1.

Objectives: To analyze the colonization and infection rate of patients
after discharge from an the Intensive Care Unit (ICU) with Selective
Digestive Decontamination (SDD).
Methods: In a polyvalent ICU of 30 beds, from October 7th to December
30 th 2014, SDD was applied to all patients requiring endotracheal
intubation for more than 48 hours. We administered during the first four
days intravenous cefotaxime plus enteral solution and a paste with
colistin, tobramycin, and nystatin every 8 hours. Oropharyngeal, rectal
and nasal swabs were obtained on admission, whether or not they
received SDD and once weekly. To assess in the wards, after ICU
discharge, colonization and development of hospital infections with
germs originated in the ICU, pharyngeal and rectal swabs on the 3th and
10th day after ICU discharge were obtained and analyzed. Categorical
variables were summarized as frequencies and percentages and number
in means and standard deviations (SD) or median with interquartile
ranges (IQR).
Results: Forty one patients were analyzed, 26 of them received SDD
(63,4%) and 24 of them (92.3%) received standard SDD. Demographic
data, and admission types are shown in Figure 1.
Isolates with germs at ICU discharge and at hospital ward are shown in
Figure 2.
The most frequent findings were negative isolates. Those who were
positive at ICU discharge remained positive, and the negative ones
remained negative except in 2 patients (one patient with a yeast at
discharge changed to Klebsiella pneumoniae, and the other one changed
from normal flora to Pseudomonas aeruginosa).There was only 1 patient
who developed an infection in the ward originated in the UCI
independently of receiving or not SDD. The patient was colonized by
Klebsiella pneumoniae in the ICU and later developed a Klebsiella
pneumoniae urinary infection in the hospital ward. The most frequent
isolated germs at discharge and in the ward were Pseudomona
aeruginosa and Klebisella pneumoniae (9%).
Conclusions: All but two of patients the investigated patients receiving
SDD in ICU did not have any change in the etiology of colonization after
ICU discharge. Only another patient developed an attributable multiresistant ICU infection.
A1015
Impact of a prevention educational program of central line-associated
bloodstream infection in a polivalent ICU
L Navarro Guillamon*, MM Jimenez Quintana, F Manzano Manzano
Granada, Complejo Hospitalario, Granada, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1015

Figure 1(abstract A1013)

Introduction: The decline in the central line-associated bloodstream
infection (CLABSI) rate has become a priority for intensive care units.
Objective: To determine whether an educational intervention program can
reduce the incidence of CLABSI in patients admitted to a polivalent ICU.
Methods: A retrospective, interventional, quasi-experimental study
conducted in a medical-surgical ICU in two periods (4/1/2005 - 30/ 6/2009
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Figure 1(abstract A1014) Patients data

Figure 2(abstract A1014) Germs

and 4/1/2010 - 31/12/2012), including all patients admitted to our ICU. The
intervention since September 2009 includes: proper hands hygiene, use of
chlorhexidine, total aseptic measures during the central venous
canalization, preferential use of subclavian vein and removal of useless
central venous catheter (CVC). The main outcome variable was the rate of

CLABSI (infections / 1000 days of catheter) before and after the
intervention. Data were collected according ENVIN-HELICS study. Other
variables included demographics data, primary diagnosis, APACHE II score,
need of mechanical ventilation, use and duration of CVC, hospital
mortality, and others.
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Statistical analysis: Descriptive, chi-square, t-Student, multivariate logistic
regression analysis.
Results: 622 and 108 patients respectively were studied, without
significant differences in demographic variables between the two groups,
except for the APACHE II score (16.89 ± 7.7 and 19.3 ± 9.2, p < 0.001).
The incidence density rate of CLABSI in the interventional period
compared to the pre-intervention period was 2.18 vs 3.98 / 1000 days of
CVC (p = 0.045). The CVC were used in 83.9% vs 98.2% (p = 0.01); and
the duration was 10 ± 16 days vs 8.73 ± 10 days (p = 0.09), respectively.
The factors statistically associated with the onset of CLABSI in the
multivariate analysis were period of intervention (OR 0.12, 95% CI 0.09 to
0.91, p = 0.041) and the duration of CVC placement (OR 1.08, 95% CI
1.04-1.11, p < 0.001 ).
Conclusion: These interventions have demonstrated a positive impact in
reducing the number of CLABSI, despite the increase in the duration of
CVC placement in the intervention period.
A1016
Immunoparalysis in critical ill patients and its association to nosocomial
and opportunist infections. a preliminary study
E Villarreal, P Ramirez, L Cordon, P Geffner*, A Cortes, M Gordon, E Gonzalez,
P Kot, J Ruis, A Sampere
Hospital La Fe, Valencia, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1016
Introduction: There is a growing molecular and clinical evidence of
immune impairment or immunoparalysis (IP)in critically ill patients. IP
could be a physiological attempt to return to homeostasis after an intense
pro-inflammatory phase and would explain the prevalence of nosocomial
and opportunist infections,in critically ill patients initially considered as an
immunocompetent patients.
Objectives: 1. Evaluate the immune status of immunocompetent critically
ill patients at admission, and on day 3 and 7.
2. Analyze the relationship between the immune status of the critically ill
patient and the risk of nosocomial or oportunist infections.
Methods: Prospective and observational study.We included patients older
than 18 years old, admitted to ICU and undergoing mechanical ventilation,
who have been presented an acute failure of unless two organs.
At admission, and on day 3 and 7, we determined:
-Immunophenotypic lymphocyte subpopulations (ILS) (T, B and NK),
concentration of immunoglobulins in serum, and expression of HLA-DR
on monocytes and FOXP3 on T cells.
- Mini-bronchoalveolar lavage for bacterial, viral and fungal culture,
detection by polymerase chain reaction of cytomegalovirus, herpes
simplex virus and Aspergillus spp, and determination of galactoman.
- Serum sample to detect immunoglobulins (IgM and IgG) against HSV
and CMV, and quantitative measurement of CMV DNA.In those patients
diagnosed and treated for nosocomial or opportunist infection, we
evaluated the same variables, the day of infection and after 72 h.
All results are expressed as the median with interquiartile. Statistical
analysis was performed using the Mann-Withney U test or kruskall-Wallis
analysis. Data will be processed with SPSS 16.0.

Table 1(abstract A1016) Patients with nosocomial
infection
Survivors

Deceased

CD3

1237 [185-1243]

911,5 [740-1083]

CD8

446 [52-689]

376,5 [279-454]

B

279 [58-663]

42 [20-64]

NK

84 [15-132]

63 [54-72]

IgA

353 [133-450]

226 [160-293]

IgG

1080 [973-1660]

671 [660-683]

IgM

123 [36-145]

78 [51-105]

TregsFoxP3+ (% T cell)

44,5 [39,9-49,12]

29,4 [4,96-38,8]

HLADR+ (% PMN)

52,8 [50,6-55]

40,03 [27,04-85,33]
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Results: 23 patients were included.The study population contained 77,3%
male, with a median age of 59 years. Baseline severity of illness was
quantified using the SAPSIII score, the median was 63. The main reason for
admission was cerebrovascular accident 31,8% and sepsis (13,6%).
Mortality rate was 59%.At admission, levels of different ILS, concentration
of immunoglobulins in serum and expression of HLADR were lower than
those found in subsequent tests, without statistically significant
differences. Six patients were diagnosed of a nosocomial infection (83%
ventilator associated pneumonia) and one was diagnosed of an oportunist
infection (invasive pulmonary aspergillosis).
The deceased patients with a nosocomial infection, when they were
diagnosed, had lower levels of ILS immunoglobulins, and expression of
HLADR and FOXP3 than survivors, without statistically significant
differences (table 1).
Conclusions: At admission in intensive care unit there was an
immunosuppression.Patients with nosocomial and opportunist infection,
show a lack of immune recovery at the immune monitoring. This
immunosuppression is more marked in deceased patients and therefore
could be correlated with an increase of mortality.

A1017
Analysis of the effectiveness of a new system of automatic spray hands
in ICU
J Canovas*, A Lopez, D Torres, A Burruezo, L Capilla, A Carrillo
Hospital Morales Meseguer, ICU, Murcia, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1017
Introduction: Hand hygiene is the most important method to prevent
the spread of infections, according to the Center for Disease Control and
Prevention (CDC) in the United States. Therefore, we designed a pilot
study to assess the antisepsis of the hands through the use of a new
electronic device for automatic spray with a water-alcohol solution.
Objetive: Analyze the effectiveness of the sterilization hands of the
medical staff in an Intensive Care Unit by spraying an hydroalcoholic
solution with an electronic device.
Methods: The study was carried out on voluntary optional staff of the
Intensive Care Unit of our hospital, randomized, without prior notice and
without any special antisepsis in the hour prior to sampling. The dispenser
has a steel chamber with a photoelectric cell that detects the introduction of
the hands and activates its operation by spraying the hydroalcoholic
solution.
In the study used Sterillium® solution (Laboratories Hartmann) as antiseptic
agent, dispensing 3 milliliters per application in a time of 3 seconds. The
samples were taken using sterile swabs soaked in thioglycollate over the
surface of the hands of the candidate, both in the palm as in the back and
with special emphasis in the interdigital spaces, and the fingernail bed.
Subsequently, the swab was immersed in a known volume of thioglycolate
and stirred for 30 seconds. Then, the hand hygiene dispenser was made
with automatic according to protocol, and dry the product by friction for
30 seconds and repeated the sampling operation. Once in the
microbiology laboratory, the sample tubes were mixed up and proceeded
to the planting of 100 microliters blood agar plates (Biomerieux®). Plates
were sealed with Parafilm and incubated aerobically at 37 ° C and at a
concentration of 5% CO2 for 48 hours. Subsequently proceeded to recount
the CFU (Colony-forming units) on the samples before and after hand
hygiene for each case. After the CFU obtained sowing depending on
volume, we calculated the reduction factor of growth obtained to evaluate
the effectiveness of the procedure.
Results: Were taken 40 samples (20 before and 20 after hand antisepsis).
In the previous 20 samples obtained microbial growth, becoming one of
the countless cases and ranged between 2.18 and 4.56 the logarithm of
CFU. In subsequent samples of antisepsis, growth was observed only in 2
cases and logarithm was between 1.7 and 2. The reduction factor could
be calculated in 19 cases being found between 1.18 and 4.56, so the
average was 3.24 ± 0.76.
Conclusions: The use according to protocol of hydroalcoholic solution
sprayed with this new device significantly reduced the transitory flora in
all the cases studied, having been canceled their full growth in 90% of
them. The dispensing through this new electronic device could help to
improve compliance with hand hygiene.
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Objectives: In our study we aimed to retrospectively investigate the
effects of the new configuration in our ICU based on ICU design
standards of The Ministry of Health of Turkey on invasive device
associated infections.
Methods: A total of 526 patients, who were admitted to the ICU for more
than 48 hours between 2007-2011 have been included in this study. 159
patients who have been admitted before the new configuration between
2007-2008 created Group I and 367 patients who have been admitted
after the new configuration between 2009-2011 created Group II.
Demographic characteristics, reasons for hospitalisation, APACHE II and
Glasgow Coma Score (GCS) of all patients included in the study were
recorded.Device associated infections rate which was calculated as the
number of infections developed per 1000 device days,invasive
procedures,device utilisation ratio,infection rates were determined.
Calculations and diagnosis were made according to Centers for Disease
Control and Prevention (CDC) criteria.
Results: The difference between two groups in terms of demographic
characteristics, length of stay and APACHE II scores (p > 0.05) was not
statistically significant, while in Group II GCS significantly higher (p <
0.05). The most common cause of admission into ICU in both groups
were found to be trauma . In group I, infection rates associated with
invasive device were ventilator-associated pneumonia was 58% (VAP),
catheter-associated urinary tract infection was 21.6% (CAUTI), and central
venous catheter-related bloodstream infection was 20.4% (CVCR-BSI),
while in Group II infection rates were VAP in 67.4%, CAUTI in 13.5% and
CVCR-BSI in 19.1%. Device associated infections developed per 1000 days
) was statistically significantly higher in Group I to Group II (22:21 vs.
8.62) (p < 0.05). The ventilator utilisation ratio , central venous catheter
utilisation ratio and urinary catheter utilisation ratio was similar in both
groups (p > 0.05), while the VAP rate, CVCR-BSI rate, CAUTI rate was
significantly lower in Group II according to Group I (p < 0.05). In both
groups, the most frequently isolated device associated infections agent
was Acinetobacter baumannii.
Conclusions: As a result of our study, it shows that improving the
physical conditions of the ICU reduce invasive device associated
infections in ICUs.

A1019
Urinary tract infection associated with indwelling catheters in a
intensive care unit: a preventive approach
MR Silva1,2*, MDCF Araujo1, THRC Almeida3, EC Santos4, T Figueiredo4,
DA Barbosa2
1
Universidade Estadual de Santa Cruz, Health Sciences, Ilhéus, Brazil;
2
Universidade Federal de São Paulo, Health Sciences, São Paulo, Brazil;
3
Universidade Estadual de Santa Cruz, Health Sciences, Ilheus, Brazil; 4Base
Hospital Luis Eduardo Magalhães, Nursing, Itabuna, Brazil
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1019
Introduction: Urinary tract infection when associated with bladder
catheterization delay is one of the most common causes of infection
related to health care, accounting for 40% of the incidence. Much of
microorganisms that contaminate the drainage system stems from
inadequate aseptic technique and hygiene oversights in the microbiota of
the perineal and perianal region. It is an infection with high preventive
potential, suggesting the need for educational interventions, with the
purpose to train professionals, aimed at prevention and health promotion.
Objective: To evaluate the incidence after educational intervention on
bladder catheterization delay on the insertion technique and
maintenance care, the nursing staff.

Page 506 of 507

Methodology: Descriptive, exploratory, quantitative study in a hospital in
the southern region of Bahia-Brazil. Data collection was conducted from
March to November 2014. The study population were 50 patients
admitted to the intensive care unit. The Ethics Committee protocol and
the Federal University of São Paulo: 319 255/2013.
Results: Prevalence of infections in male patients: 35 (70%). Diagnostic:
Encephalopathy 16 (32%). Age group: 68-87 years old: 23 (46%). Length
of stay: 1 to 17 days: 43 (86%). Type catheter material Foley and Latex: 50
(100%). Catheter dwell time: 6 to 10 days: 23 (46%). Laboratory tests
confirmed: 12 (24%), and the Escherichia coli frequently identified
microorganism. No infection: 38 (76%). The indicators assessed as
adequate in 100%: indication of the catheter, closed drainage system
maintenance, positioning the collection bag, clear urine flow. In 32 (64%):
Fixing the catheter, still requires greater vigilance.
Conclusion: After training and constant supervision of professionals and
adherence to measures to prevent and control the catheter, it was
possible to identify the profile of the unit and realize a reduction in the
incidence of urinary tract infection.
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Introduction: Lung transplant recipients are at high risk of invasive
fungal disease (IFD), particularly invasive aspergillosis and candidiasis. In
contrast to liver transplant patients, no randomized controlled trials or
international guidelines on antifungal prophylaxis in the lung transplant
population exist.
Objective: We performed a meta-analysis to determine whether antifungal
prophylaxis reduces the rate of fungal infections after lung transplant.
Methods: MEDLINE, EMBASE, CENTRAL/CCTR, Google Scholar, and
reference lists of relevant articles were searched for full text articles in
English from 1990-2014. Assessments for eligibility, relevance, study
validity and data extraction were performed by two reviewers
independently using prespecified criteria. The primary outcome was
incidence of fungal infections (FI).
Results: A total of six eligible observational studies with a total of 748
patients were identified (five comparing universal with no prophylaxis and
one comparing targeted with no prophylaxis): 448 patients were treated with
antifungal prophylaxis and 300 patients without prophylaxis served as
controls. The pooled Odds ratio (OR) for fungal infection (62 FI in the
intervention arm, 82 in the control group) was 0.234 [random effects model,
95% confidence interval (CI) 0.097-0.564, p = 0.001, z = -3.237]. Pooled
studies were characterized by substantial heterogeneity (I2 66.64%). As
mortality and rate of complications of antifungal medication were only
infrequently reported, a pooled analysis for these outcomes could not be
performed.
Conclusion: The present study suggests that universal antifungal
prophylaxis reduces incidence of FI after lung transplant. However
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included studies are limited by small sample size, single center structure
without randomization, mixed population (including heart transplant,
single and double lung transplant) and heterogeneity due to variations in
immunosuppression, type and duration of antifungal prophylaxis and
incidence of fungal infection. Therefore, the optimal drug, dosage and
duration of prophylaxis remain uncertain and there is a clear need for an
adequately powered, prospective randomized controlled trial.
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Introduction: The National Survey of Nosocomial Infection Surveillance
(ENVIN) is a computerized record of the incidence of nosocomial infection
in ICU in Spain. In our hospital, we have drafted rules for the
maintenance of the airway in mechanically ventilated patients following
general recommendations.
Objectives: Describe the clinical diagnosis and microbiology of VAP after
the implementation of the NZ program.
Methods: 18 ICU beds. Data from ENVIN 01.04.11 / 01.04.15 (clinical
diagnosis, microorganisms isolated and antibiotic resistance, inflammatory
response ).
NZ: Educational campaign (presencial and by means of internet) to
professionals of our unit and anesthesia-resuscitation unit (112
professionals). Were instituted mandatory measures for the prevention of
VAP.
Results: 01.04.11/01.04.12- 15 VAP.- Clinical diagnosis:.
support clinical radiological+new infiltrate 80%.
Extension of previous infiltrate + clinical worsening (2nd pneumonia)20%.Germ:.
A. baumanii 44.44%: resistance: amikacin, ampicilin, imipenem, tobramicin.
P. aeuroginosa 22.22%: resistance: amikacin, ceftacidim, ciprofloxacin,.
colistin, imipenem, levofloxacin, meropenem, piperacilina-tazobactam (P-T).
MRSA 16.67%.
Polymicrobial 26.67%.
- Inflammatory response: sepsis 33.33%, severe sepsis 33.33%.
01.04.12/01.04.13-6 VAP.- Diagn:.
support clinical radiological+new infiltrate 66.67%.
extension of previous infiltrate + clinical worsening (2nd pneumonia)
16.67%,.
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CT 16.67%.- Germ:.
S. Aureus 22 .22%: no resistance.
S. Maltophilla 22.22% no resistance.
Polymicrobial 50%.
Without diagnostic 16.67%.
- Inflammatory response: sepsis 50%, severe sepsis 33.33%, shock 16.67%.
01.04.13/01.04.14- 10 VAP.- Diagn:.
support clinical radiological+new infiltrate 60%.
extension of previous infiltrate + clinical worsening (2nd pneumonia)
30%,.
CT 10%.- Germ:.
S. Aureus 25%.
E. Coli 16.67%: resistance: ciprofloxacin, amox-clav.
H. Influnzae 8.33%.
P. aeuroginosa 8.33%: resistance :cefepime, ceftacidime, imipenem,.
meropenem, P-T.
polimicrobial 20%.
- Inflammatory response: sepsis 50%, severe sepsis 30%, shock 20%.
01.04.14/01.04.15- 3VAP.
- Diagn:
support clinical radiological+new infiltrate 68.57%.
extension of previous infiltrate + clinical worsening (2nd pneumonia)
22.86%.
CT 8.57%.- Germ:.
A. baumanii 18.6% . Resistance: amikacin.
P. aeuroginosa 16.28% . Resistance: amikacin, cefepime.
S. aureus 13.95%: no resistance.
Polimicrobial 28.57%.
- Inflammatory response: sepsis 33.33%, severe sepsis 66.67%.
Conclusions: Most of the diagnoses are made by the patient’s clinical
and x-ray. Each year vary germs being the most frequent S. aureus and P.
aeruginosa. Usually, the most common inflammatory response is sepsis.
The P. aeruginosa is the germ which has more resistance.
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