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IMPROVEMENT OF ANTIMICROBIAL USE
A1
Extended-spectrum beta-lactamase-producing enterobacteriaceae in
critically ill patients: impact of carriage and infection on carbapenem
consumption, duration of ICU stay, and mortality
F Barbier1*, C Pommier2, M Garrouste-Orgeas3, C Schwebel4, S Ruckly5,
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G Marcotte12, B Souweine13, JR Zahar14, JF Timsit8,
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University Hospital, Medical and Infectious Diseases ICU, Paris, France;
9Avicenne University Hospital, Medical ICU, Bobigny, France; 10Saint-Etienne
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Introduction: The spread of extended-spectrum beta-lactamase-
producing 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 non-
carriers (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 time-
dependent (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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Evaluation of antibiotic treatment and antibiotic de-escalation in a
intensive care unit with selective digestive decontamination
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Negrín, Pharmacy Department, Las Palmas de Gran Canaria, Spain;
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Objective: To evaluate the appropriate use of antibiotics and their de-
escalation (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. ENVIN-
HELICS 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 p-
values and odd-ratios, which were estimated by confidence intervals at
95%. A hypothesis test was considered statistically significant when p-
value 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).

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

Figure 1(abstract A2) Univariate analysis.

Figure 2(abstract A2) Multivariate analysis.
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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

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%).

Figure 3(abstract A2) Antibiotics.
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De-escalating anti-pseudomonal b-lactams
J Catteeuw1*, L De Bus1, W Denys1, B Gadeyne2, JJ De Waele1,
J Decruyenaere1, PO Depuydt1
1Ghent University Hospital, Department of Critical Care Medicine, Ghent,
Belgium; 2Ghent University- iMinds, Department of Information Technology,
Ghent, Belgium
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Introduction: De-escalation of broad-spectrum antibiotics such as anti-
pseudomonal beta-lactams is recommended to reduce antimicrobial
selection pressure.
Objectives: To identify factors associated with de-escalation of anti-
pseudomonal 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 piperacillin-
tazobactam 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 de-
escalated 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. De-
escalation 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

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/ESI-
MS. 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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Antifungal de-escalation is safe in critically ill patients treated for
suspected or documented invasive candidiasis. data from the
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Table 1(abstract A4) PCR/ESI-MS performance vs blood
culture

CULTURE

POSITIVE NEGATIVE TOTAL

PCR/ESI-MS POSITIVE 54 169 223 (36%)

NEGATIVE 13 380 393 (64%)

TOTAL 67 (11%) 549 (89%) 616
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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%, deep-
seated 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 [0.70-
1.50]). 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.

MECHANICAL VENTILATION IN WEANING
AND ARDS
A6
Contemporary ventilation strategies and adjunctive therapies for acute
respiratory distress syndrome (ARDS)
EH Duan1*, NK Adhikari2, L Hand1, F D’Aragon1, P Austin1, Q Zhou1,
W Alhazzani1, DJ Cook1, ND Ferguson2, MO Meade1,
Canadian Critical Care Trials Group
1McMaster University, Hamilton, Canada; 2University of Toronto, Toronto, Canada
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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 PaO2/FiO2 �200 with positive end-
expiratory pressure (PEEP) �5 cmH2O, and who also required a FiO2
�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 PaO2 �60 mmHg on FiO2 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.

A7
Ultra-low tidal volumes and extracorporeal carbon dioxide removal
(HEMOLUNGfi RAS) in ARDS patients. a clinical feasibility study
FJ Parrilla*, L Bergesio, H Aguirre-Bermeo, JC Suarez, P López, I MorÆn,
J Mancebo
Hospital de la Santa Creu i Sant Pau, Medicina Intensiva, Barcelona, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A7

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 CO2 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 [Hemolungfi 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 Hemolungfi), in
terms of lung mechanics and gas exchange. We collected arterial blood
gases, respiratory and hemodynamic variables, and mixed expired gases at

Figure 1(abstract A5) Main baseline difference.
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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. Hemolungfi allowed a CO2 removal rate of
84 – 9 mL/min, with blood flow 447 – 35 mL/min, at constant sweep gas
flow (10 L/min of O2) 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.
Hemolungfi 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: Hemolungfi 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.

A8
Effects of positive end expiratory pressure on regional ventilation-
perfusion matching and respiratory mechanics: a clinical study
T Mauri1, N Eronia2, Turrini1,3*, BC Cambiaghi2, A Benini2, G Bellani2,
A Pesenti2
1IRCCS “Ca’ Granda Foundation, Maggiore Policlinico Hospital, Milan, Italy;
2University of Milan-Bicocca, San Gerardo Hospital, Monza, Italy; 3University
of Ferrara, Sant’Anna Hospital, Ferrara, Italy
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A8

Introduction: In intubated acute respiratory failure patients, inhomogeneity
of ventilation-perfusion matching (i.e., presence of over-ventilated under-
perfused 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 ventilation-
perfusion 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 HV/P improved at higher PEEP in non-
dependent 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/cmH2O, 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.

Table 1(abstract A7)
VARIABLE BASELINE 4ml/kg PBW +

Hemolungfi
T-TEST
p

Vt (mL/kg PBW) 6.4 – 1 4 – 0 < 0.001

Vt (mL) 374 – 55 238 – 47 < 0.001

RR (bpm) 24 – 3 28 – 6 0.027

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/Pplat-
PEEP]

30 – 9 30 – 11 0.998

�P [cmH2O] [=Pplat-PEEP] 13 – 3 9 – 6 0.003

Table 2(abstract A7)
VARIABLE BASELINE 4ml/kg PBW +

Hemolungfi
T-TEST p

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

262 – 29 175 – 27 < 0.001

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 0.6 – 0.1 0.420

pH 7.38 – 0.06 7.35 – 0.11 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

Figure 1(abstract A8) H v/p non-dependent regions.
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A9
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,
RG Renna1, A Civita1, G Altamura1, F Bruno1, S Grasso1

1Università degli Studi di Bari ‘Aldo Moro’, Dipartimento dell’Emergenza e dei
Trapianti d’Organo, Bari, Italy; 2Università di Ferrara, Department of
Morphology, Surgery and Experimental Medicine, Ferrara, Italy
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

(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,
Foti G, Pesenti A: Estimation of patient·s inspiratory effort from the
electrical activity of the diaphragm. Crit Care Med 2013, 41(6):1483-91, Jun.

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

1UniversitØ Catholique de Louvain, Cliniques Universitaires Saint Luc,
Intensive Care Unit, Brussels, Belgium; 2UniversitØ Catholique de Louvain,
Institut de Recherche ExpØrimentale et Clinique (IREC), Pneumology, Brussels,
Belgium; 3Clinique Notre-Dame de Grâce, Intensive Care Unit, Gosselies,
Belgium; 4Haute Ecole de SantØ Vaud, Lausanne, Switzerland; 5UniversitØ
Catholique de Louvain, Cliniques Universitaires Saint Luc, Louvain Drug
Research Institute, Brussels, Belgium; 6Clinique Saint-Pierre, Intensive Care
Unit, Ottignies, Belgium; 7UniversitØ Catholique de Louvain, Cliniques
Universitaires Saint Luc, Department of Interventional Radiology, Brussels,
Belgium; 8UniversitØ Catholique de Louvain, Cliniques Universitaires Saint
Luc, Department of Anesthesiology, Brussels, Belgium; 9UniversitØ Catholique
de Louvain, Cliniques Universitaires Saint Luc, Department of Neurosurgery,
Brussels, Belgium; 10UniversitØ Catholique de Louvain, Cliniques Universitaires
Saint Luc, Department of Nuclear Medicine, Brussels, Belgium
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A10

Introduction: Volume-controlled ventilation has been suggested during
nebulization to optimize lung deposition although promoting spontaneous

Figure 2(abstract A8) H v/p dependent regions.

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

1Copenhagen University Hospital - Rigshospitalet, Department of Intensive
Care 4131, Copenhagen, Denmark; 2Copenhagen University Hospital,
Rigshospitalet, Department of Nephrology 2132, Copenhagen, Denmark;
3Copenhagen 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 LemariØ, S Vidal-Husser, S Gergaud, X Verger, J Berton, JC Granry
LUNAM UniversitØ 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
Data

available
90 day survivors with ESRD

(N = 38)
90 day survivors without ESRD

(N = 404)
P

Age (years), median (IQR) 442 61 (52.0 - 70.0) 61 (49 - 68) 0.400

Gender (male) 442 25 (65.8%) 271 (67.1%) 0.999

Days in the ICU, median (IQR) 442 7.2 (3.6 - 15.6) 10.9 (5.7 - 20.9) 0.087

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 (78.9%) 371 (91.8%) 0.040
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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[5-
7] vs 5[3.5-8] yrs of ICU experience for Sim and C, p = 0.73). Sim nurses had

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.

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.

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 (non-
dialysis)

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%) 0.993

Peripheral vascular disease 442 9 (23.7%) 82 (20.3%) 0.734

Cerebrovascular disease 442 3 (7.9%) 36 (8.9%) 0.968

Malignant neoplasm 442 12 (31.6%) 83 (20.5%) 0.180

Ischemic heart disease 442 4 (10.5%) 29 (7.2%) 0.783

Chronic obstructive pulmonary
disease

442 4 (10.5%) 50 (12.4%) 0.928

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 (0.7%) 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

Figure 1(abstract A12)
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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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A14
Prognostic factors in the development of permanent renal injury in
patients undergoing cardiac surgery
C Rodriguez Mejias*, MR Diaz Contreras, L Navarro Guillamon,
E Aguayo de Hoyos, A Reina Toral
Granada University, ICU Complejo Hospitalario, Granada, Spain
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.

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+
LR_BAD1 LR_BAD1+ p-value

Auroc 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
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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

1Hospital das Clínicas, Intensive Care Unit, Sªo Paulo, Brazil; 2Hospital Alemªo
Oswaldo Cruz, Intensive Care Unit, Sªo Paulo, Brazil; 3Hospital das Clínicas,
University of Sªo Paulo, Respiratory Intensive Care Unit, Sªo Paulo, Brazil;
4Faculdade de Medicina da Universidade do CearÆ, Programa de Pós-
graduaçªo em CiŒncia MØdicas, 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
Effects of passive leg raising and volume expansion on mean systemic
pressure and venous return in shock in humans
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AP-HP, Hôpitaux Universitaires Paris-Sud, Hôpital de BicŒtre 2: Univ Paris-Sud,
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Table 1(abstract A14)
No (1678) Yes (149)

Media sd Media sd p

Age 61,44 13,59 67,30 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

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 ,25

Scheduled 1448 86,30 122 81,90

Urgent 198 11,80 22 14,80

Figure 1(abstract A15)
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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

1AOU Maggiore della Carità, Anesthesiology and Intensive Care, Novara, Italy;
2A.O.U Careggi - “Università degli Studi di Firenze”, Firenze, Italy; 3Ospedale S.
Andrea, Vercelli, Italy; 4Università del Piemonte Orientale, Medicina
Translazionale, Novara, Italy
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A17

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

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 PRAMfi. 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 pre-
generated sequence. The PP variation (�PP) was calculated considering the
average PP value in the 20 heartbeats preceding sigh application
(baseline), and 10 (�PP_10) and (�PP_20) following the sigh. The lowest PP

Figure 1(abstract A17) ROC curves were utilized for comparing responders and non responders

Figure 2(abstract A17)
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value obtained during the 20 heartbeats (�PP_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 �PP_Nadir with SIGH_35 was 0.87; a �PP_Nadir � 35%
predicted FR with sensitivity 76% and specificity 92%; finally, the AUC of
�PP_Nadir was significantly greater than the AUC of �PP_10 (0.77; p =
0.03) and �PP_20 (0.75, p = 0.02) (Figure 2).
Conclusions: In hemodynamically unstable patients undergoing PS,
�PP_Nadir determined adding SIGH_35, while not SIGH_15 and SIGH_25,
allows assessment of FR.
References
1. Mahjoub Y, et al: British Journal of Anaesthesia 2014, 112(4):681-5.
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 end-
stage 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
X Monnet1*, F Cipriani1, L Camous1, P Sentenac1, M Dres1, E Krastinova2,
N Anguel1, C Richard1, JL Teboul1
1Paris-South University Hospitals, Paris-South University, Medical Intensive
Care Unit, Inserm UMR_S 999, Le Kremlin-BicŒtre, France; 2Paris -South
University Hospitals, Paris-South University, Public Health Department, Le
Kremlin-BicŒtre, 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/m2 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.

A20
Changes on mean systemic filling pressure and microcirculation after a
fluid challenge
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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
1. Aya HD, Rhodes A, Fletcher N, et al: Transient stop-flow arm arterial-
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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

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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1. Moerer O, et al: Direct cost of severe sepsis in three German intensive

care units based on retrospective electronic patient record analysis of
resource use. Intensive Care Med 2002.

Table 1(abstract A20) Changes on haemodynamics
Responders (n = 14) Non-Responders (n = 10)

Baseline Peak value Post-FC p Baseline Peak value Post-FC p

SV (ml) 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

Pmsf (mmHg) 23 (16.5 - 26) 28 (20.8 - 29) 0.01 25 (20.8 - 27.5) 26.5 (23.8 - 32) 0.04

HR (bpm) 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

Table 2(abstract A20) Changes on microcirculatory indices
Responders (n = 14) Non-Responders (n = 10)

Baseline Peak value Post-FC p Baseline Peak value Post-FC p

MFI 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

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) 0.79

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

PPV (%) 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

MHI 8.8 (0 - 34) 12.2 (0 - 28) 0.86 8.8 (0 - 25.8) 6.9 (0 - 23.5) 0.48

Figure 1(abstract A21)
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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 non-
survivors. 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.
Reference
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scoring, and validation of the Family Satisfaction in the Intensive Care
Unit (FS-ICU) survey. Crit Care Med 2007, 35:271-9.
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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.

Figure 2(abstract A21)
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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.

A24
A cluster randomised trial of a multifaceted quality improvement
intervention in brazilian intensive care units
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ER Romano6, F Carrara4, J Lubarino4, AR Silva2, G Viana7, C Teixeira8, NB Silva8,
CCH Chang9, DC Angus9, O Berwanger6,
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Rio de Janeiro, Brazil; 4Latin American Sepsis Institute, Sao Paulo, Brazil;
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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.
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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

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
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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.

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 (Clinisoftfi, 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
S Perbet1*, C Fernandez-Canal2, B Pereira3, JM Cardot4, JE Bazin2,
JM Constantin2

1CHU Clermont Ferrand, RØanimation Adultes, Pôle MØdecine PØri-
OpØratoire, Clermont-Ferrand, France; 2CHU Clermont Ferrand, RØanimation
Adultes, Clermont-Ferrand, France; 3CHU Clermont Ferrand, Biostatistics Unit,
Clermont-Ferrand, France; 4UniversitØ d’Auvergne, Pharmacologie, Clermont-
Ferrand, 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 (MirusTM (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 (ComitØ 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
MirusTM 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,

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

Table 1(abstract A26) Sedatives administered during DSS
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%)
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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

1Mount Sinai Hospital, Pharmacy, Toronto, Canada; 2Mount Sinai Hospital,
Medicine, Toronto, Canada; 3Mount Sinai Hospital, Nursing, Toronto, Canada;
4University 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.

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
A Demoule1,2*, S Carreira1,2, S Lavault1,3, O Pallanca1,3, J Mayaux1,
J Delemazure1, I Arnulf1,3, T Similowski1,2
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Pierre and Marie Curie University, Paris, France; 3INSERM and Pierre and
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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,.

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

pre-PR post-PR P

Any psychotropic drug
intervention

52 (56) 80 (86) < 0.01

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

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

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

a) < 0.01
b) 1.00

No change 23 (25) 7 (8) < 0.01

No psychotropic drug 18 (19) 6 (6) < 0.01

Drug class (received >1 drug)

Opioids 19 (20) 50 (54) < 0.01

Non-benzodiazepine sedatives 22 (24) 27 (29) 0.44

Benzodiazepines 20 (22) 29 (31) 0.18

Antipsychotics 4 (4) 10 (11) 0.11

Figure 1(abstract A27) RASS & sevoflurane MAC.

Table 2(abstract A28)
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)

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

Page 18 of 507



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
AE Wolters1*, DS Veldhuijzen1,2, IJ Zaal1, LM Peelen1,3, JW Devlin4, D van Dijk1,
AJC Slooter1
1University Medical Center Utrecht, Intensive Care Medicine, Utrecht,
Netherlands; 2Leiden University, Institute of Psychology, Health, Medical and
Neuropscyhology, Leiden, Netherlands; 3Julius Center for Health Sciences
and Primary Care University Medical Center Utrecht, Department of
Epidemiology, Utrecht, Netherlands; 4Northeastern University, School of
Pharmacy, Bosten, United States
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A30

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
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UPDATE IN TRAUMA INTENSIVE CARE
A31
S-100 B concentrations are a predictor of decreased survival in patients
with major trauma independently of head injury
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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.

A32
Long term mortality in critically ill burn survivors
SL Nitzschke1, AC Offodile II2, FK Gibbons3, A Salim1, KB Christopher4*
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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

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 0.11-
0.78; 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 0.99-
1.02; 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.

A33
Hyperglycemia during acute spinal cord injury is a detrimental factor
that impairs functional improvement in acute C3-C4 cervical cord injury
patients without any bony damages
K Kubota1*, K Kobayakaya2, S Okada3, K Shiba4, Y Iwamoto2
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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 x2 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 plasma-
TRX 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 plasma-
TRX 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).

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 post-
traumatic 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

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

Figure 2(abstract A34) Bar graph sev sepsis.
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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 Cell-
mediated 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 1(abstract A35)

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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CARING FOR PATIENTS, FAMILIES AND
CAREGIVERS
A36
Attending ICU physicians and residents do not agree about the
applicability of advance directives
NH Leder*, D Schwarzkopf, K Reinhart, C Hartog
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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 multi-
disciplinary 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: 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.
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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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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.
Reference
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Introduction: Communication skills with patients and family are getting
more and more important in intensive care units (ICUs), especially for end-
of-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 high-
fidelity 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-of-
life care.
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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) 0.006

Figure 1(abstract A38)
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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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ILLNESS
A41
Withholding stress ulcer prophylaxis to mechanically ventilated
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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.

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, blood-
stained 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 109/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 double-
blind 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 C-
reactive 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 deuterium-
labeled 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 one-
way 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

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

Page 25 of 507



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, NO2fl and
NO3fl 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. NO2fl and NO3fl 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

mHSP72 and nHSP72 expression (p < 0.03). Patients with SS had lower
ATP (184 – 133 vs. 895 – 863nM), and NO2fl (211 – 56 vs. 280 – 53nM,
p < 0.03) and SIRS patients lower NO3fl (p < 0.005) and NO2fl (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 NO3fl levels (p < 0.01). ATP was
correlated with glutamine (p < 0.05), NO2fl with citruline (p < 0.03) and
glucine (p < 0.05), and NO3fl 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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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 (CharitØ 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/µm2(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.

Figure 1(abstract A44)
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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).

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
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Sepsis endotypes defined by cytokine trajectory analysis
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G Clermont2,3,4, the ProCESS Investigators, University of Pittsburgh
1University of Pittsburgh, Graduate School of Public Health, Pittsburgh,
United States; 2CRISMA Laboratory, Critical Care Medicine, Pittsburgh, United
States; 3University of Pittsburgh, Critical Care Medicine, Pittsburgh, United
States; 4University of Pittsburgh, Chemical Engineering, Pittsburgh, United
States; 5University of Pittsburgh, Mathematics, Pittsburgh, United States
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A46

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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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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trials
J Xu*, Y Yang, H Qiu
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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 all-
cause 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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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 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%)]

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

1The 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 microbial-
induced host epigenetic alterations, which persist and are associated with
long-term immunoparalysis [2]. Whilst human sepsis is associated with

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 co-
cultured 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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Figure 1(abstract A49)

Figure 2(abstract A49) Demographic and clinical details of patients
requiring ICU care (severe sepsis) and those receiving ward based
care (no organ impairment).
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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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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

Figure 1(abstract A50) Cases and deaths from sepsis in Germany, 20.
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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.
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Objectives: The aim of this study is to analyze the effect of preventive
measures for development of contrast associated acute kidney injury (CA-
AKI), 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 CA-
AKI 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.

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 Baæo-Aledo5, MJ Broch-Porcar6, E Moreno-Clarí7
1Hospital 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, MÆlaga, Spain; 5Hospital
Morales Meseguer, Intensive Care Unit, Murcia, Spain; 6Hospital Universitari i
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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 II-
V (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.

A54
Determinants of renal recovery and mortality in patients undergoing
continuous renal replacement therapy in the ICU
PJ Gleeson1,2*, IA Crippa1, DJ Sexton3, V Fontana1, F Taccone1, J Creteur1,
JL Vincent1
1Hôpital Erasme, Service des Soins Intensifs, Brussels, Belgium; 2Saolta
Hospital Group, Nephrology, Galway, Ireland; 3Beaumont University Hospital,
Nephrology, Dublin, Ireland
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A54

Table 1(abstract A53) Multivariate analysis (test Hosmer-
Lemeshow p 0,7

Coefficient p OR 95% CI

Apache II ,029 ,045 1,030 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 dialysis-
dependent 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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continuous renal replacement therapy (CRRT) in patients of septic
shock: a randomized controlled trial
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Sanjay Gandhi Post Graduate Institute of Medical Sciences, Critical Care
Medicine, Lucknow, India
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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

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 acid-
base 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.

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

Creatinine (mg/dl) 2.5 (1.5 - 4.1) 3 (1.4 - 4.5) 0.90

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

Base deficit 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

Table 3(abstract A55) Outcome
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
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Dynamics of the dosage of citrate-calcium infusion regimens as
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JC Montejo GonzÆlez1
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Intensiva, Madrid, Spain
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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 HernÆndez-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
(Prismaflexfi 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

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 therapy-
related 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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Effects of high-volume hemofiltration on lung oxygenation in patients
with septic shock
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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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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 alveolar-
arterial-oxygen exchange, decrease the APACHE II score in patients with
septic shock, and thus it increases the survival rate of patients.

A59
Role of blood cultures during continuous renal replacement theraphy
in septic patients
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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

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
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2. Otto GP, et al: Infection 2013, 41:387-90.
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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.
References
1. Int J Infect Dis 2014, 22:25-30.
2. Int Urol Nephrol 2014, 46:2009-2014.

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(103 /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
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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. CytoSorbTM 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 stand-
alone 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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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-2.1Pfi; Toray
Medical Co Ltd, Tokyo, Japan) [1], [2]. In 2013, a new PMMA hemofilter
(CH-1.8Wfi; 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-2.1Pfi and CH-1.8Wfi
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-2.1Pfi between July 2011 and August 2013 (BK2.1P
group). Twenty-four consecutive patients were treated with CH-1.8Wfi
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.
References
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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 CRRT + HP

T0 T1 Reduction T0 T1 Reduction

Creatinine (mg/dL) 1,56 1,15 26,3% 3,4 2,1 38,2%

Myoglobin (ng/mL) 18390 8359 54,6% 52998 8862 83,3%

Creatine Kinase (U/L) - - - 18587 8755 52,9%
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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.
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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).

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
Readmission costs related to intensive care after cardiac surgery.
analysis of risk factors and costs within six months after discharge
using an administrative registry
A Rossi Zadra1*, E Caruso2,3
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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

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).
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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 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

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

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

Table 2(abstract A65) IMPACT OF ICU PROCEDURES
Risk of readmission (logistic
regression)

Impact on global costs (linear regression)

estimate (logit) Standard
error

p value estimate
(EUR)

Standard
error

p value

Tracheostomy 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 < 0.0001

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
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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

each specialty. This could contribute to identify patients who would
benefit from early intervention.

A67
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of rapid response system to the unpredicted death
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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

Table 1(abstract A68)
2188 patients UD (N = 177) NUD (n = 2011) P value X�

Gender (male) 112 (63%) 1193 (59%) ns 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

Figure 1(abstract A67) The Change of Unpredicted Hospital Death.
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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 Mann-
Whitney’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,

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.
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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) non-
ICU 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.
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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
1. Welters ID, Gibson J, Mogk M, Wenstone R: Major sources of critical

incidents in intensive care. Crit Care 2011, 15(5):R232, DOI 10.1186/cc10474.
2. Kaushal R, Bates DW, Franz C, Soukup JR, Rothschild JM: Costs of adverse

events in critical care units. Crit Care Med 2007, 35(11):2479-2483, DOI:
10.1097/01.CCM.0000284510.04248.66.

A71
Ultrasound guided technique for central venous catheters cannulation
in critical care patients
JA Soler*, MD Casado, SM Botías, L Capilla, G Quintanilla, MC Lorente,
DO Torres, A Burruezo, A Carrillo
Morales Meseguer Hospital, Intensive Care Unit, Murcia, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A71

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%;

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.
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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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Hospital Universitario del Tajo, Critical Care, Aranjuez, Spain
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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.

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

Page 40 of 507



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

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.
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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.

Table 1(abstract A72)
Number of patients Percentage Lower limit (CI 95%) Upper 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

Table 1(abstract A73)
Control Group Ultrasound Group p

Catheters number(%) 141 181 0,004

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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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.
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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 (124.9x103 –
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.

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 anti-
inflammatory 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 pro-
inflammation. 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 anti-
inflammatory 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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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

Age, median (IQR) 65 (56-73) 62 (53-73) 66 (59-73) 0.22

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
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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 15.0fi.
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 MR-
proADM 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
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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: 0.64-
0.83)
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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
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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.

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 36,8”C vs
37,1”C 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.
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Introduction: Urinary tract infection (UTI) is a heterogeneous syndrome
ranging from cystitis to bacteremia with shock and multiple organ failure.

Table 1(abstract A82)
No infection (n = 89.838) non HCAI (n= 27.850) HCAI (n= 11.349) p

Age: average – SD 62.5 – 16.4 62.6 – 16.3 60.9 – 16.3 P < 0.05

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) NS

APACHE II: average – SD 12.53 – 7.5 18.6 – 8.2 19.6 – 8.0 P < 0.05

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

27,363 (92.5) 29,506 (55.4)
20,268 (87.6) 5,467 (43.5) 6,146
(67.6)

1,417 (4.8) 17,204 (32.3)
1,859 (8.0) 5,705 (45.5) 1,395
(15.4)

793 (2.7) 6,514 (12,2) 1,004
(4.3) 1,387 (11.0) 1,546
(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
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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% (0.5-
6.5)}, {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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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

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.

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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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.
References
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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

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.

A88
90-Day mortality of severe sepsis and septic shock is reduced by
initiation of oral beta-blocker therapy and increased by discontinuation
of a pre-existing beta-blocker treatment
C Fuchs1, C Scheer1, S Wauschkuhn1, M Vollmer1, S Rehberg1*, K Meissner1,
SO Kuhn1, S Friesecke2, P Abel2, M Gründling1

1Universitätsmedizin Greifswald, Klinik für Anästhesiologie, Greifswald,
Germany; 2Universitätsmedizin Greifswald, Klinik für Innere Medizin B,
Greifswald, Germany
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A88

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 beta-
blocker therapy upon 90-day mortality, however, remains unclear.
Objectives: We hypothesized that a new initiated therapy with oral beta-
blocker 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

Figure 2(abstract A86) Long-term mortality ICU stay was a positive
confounder, particularly for the overall mortality hazard ratio.
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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 in-
hospital 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 [18F]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 cmH2O.
[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 [18F]FDG metabolic activity (53 – 14% and 53 – 20%).
Inhomogeneous lung fraction with a higher [18F]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 up-
regulation of the ACE2 pathway and a detrimental role for the up-
regulation 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).

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 (ventilator-
associated 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 random-
effects 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; I2 = 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).

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.

A97
A study on the role of measuring abdominal pressure in during
weaning from mechanical ventilation
MO Elghonemi
Cairo University, Critical Care, Cairo, Egypt
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A97

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 intra-
abdominal 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 intra-
abdominal 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

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.
References
1. Malbrain MLNG, et al: Intensive Care Med 2004, 30:822-829.
2. Caridad de Dios , et al: Ann Intensive Care 2012, 2(Suppl 1):S22.

A98
High-flow nasal cannula oxygen therapy versus noninvasive ventilation
versus in immunocompromised patients with acute respiratory failure
R Coudroy1,2*, JP Frat1,2, P Petua1, R Robert1,2, A Jamet1, AW Thille1,2

1CHU Poitiers, Service de RØanimation MØdicale, Poitiers, France; 2INSERM
CIC 1402 (Equipe 5 ALIVE), UniversitØ de Poitiers, Poitiers, France
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A98

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 first-
line therapy.
Methods: All patients admitted for ARF to our 15-bed medical ICU of a
teaching hospital from January, 1st 2007 to December, 31th 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 High-
Flow Oxygen than in those treated with NIV as first-line therapy. The use
of NIV was independently associated with day-28 mortality.
Reference
1. Frat JP, Thille AW, Mercat A, et al: High-Flow Nasal Cannulae Oxygen

Therapy in Acute Hypoxemic Rspiratory Failure. N Engl J Med accpeted for
publication 2015 in press.

A99
The effect of presenting complaint on the risk of developing ventilator-
associated pneumonia for patients intubated in an academic
emergency department
L DeLuca*, T Durns, R Miller, J Yeaton, A Pickering, Z Roward, D Sabb,
KR Denninghoff
University of Arizona, Department of Emergency Medicine, Tucson, United States
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A99

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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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

1APHM 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

Figure 2(abstract A1009) Multivariate analysis

Figure 3(abstract A1009) Nosocomial infection rates
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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
� Erayman1, DM Yav�an2, R Altunta�2, E Karata�2, M Göktepe2, T Teke2,
K Uzun2*

1Necmettin 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.

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 broad-
spectrum 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
1Hadassah 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

Figure 1(abstract A1010)

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
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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
1Hadassah 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.

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 SÆnchez Ramirez1*, R Prada Osorio1, CF Lübbe Vazquez1,
R Argandoæa Primicia1, J Cabrera Arrocha1, F Artiles Campelo2,
S Ruiz Santana1

1University 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

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
30th 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 multi-
resistant 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

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

Figure 1(abstract A1013)

Figure 1(abstract A1012)
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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.

Figure 2(abstract A1014) Germs

Figure 1(abstract A1014) Patients data
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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.

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 Sterilliumfi 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 (Biomerieuxfi). 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.

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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A1018
The effects of the new configurations to invasive device associated
infections in our intensve care unit
M Kaynar1, � Erayman2, F Gök1, A Yosunkaya3*

1Necmettin Erbakan University Meram Medical Faculty, Department of
Anesthesiology and Intensive Care, Konya, Turkey; 2Necmettin Erbakan
University Meram Medical Faculty, Department of Infectious Diseases, Konya,
Turkey; 3Necmettin Erbakan University, Meram Medical School, Department
of Anesthesiology and Intensive Care, Konya, Turkey
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1018

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

1Universidade Estadual de Santa Cruz, Health Sciences, IlhØus, Brazil;
2Universidade Federal de Sªo Paulo, Health Sciences, Sªo Paulo, Brazil;
3Universidade Estadual de Santa Cruz, Health Sciences, Ilheus, Brazil; 4Base
Hospital Luis Eduardo Magalhªes, 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.

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 Sªo 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.
Grant Acknowledgment: Follow the recommendations of best practices
to provide direct patient care, the teacher serves as a model and
operates in favor of its security, the teams and patients. Pay attention to
the infection indicators is quality of care provided to patients.
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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.

A1021
Microbiological study of ventilator-associated pneumonia (VAP) after
implantation of pneumonia program zero (NZ)
R FernÆndez FernÆndez*, MR Ramírez Puerta, ME Yuste Ossorio,
O Moreno Romero, M Muæoz Garach
Hospital Universitario San Cecilio, Unidad Cuidados Intensivos, Granada, Spain
Intensive Care Medicine Experimental 2015, 3(Suppl 1):A1021

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%,.

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.
Grant Acknowledgment: UCI S. Cecilio.
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