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Introduction: Mechanical Insufflation-Exsufflation (MI-E) by using 
a specific device is commonly used to increase weak cough, as in 
patients with chronic neuromuscular weakness or in intensive care 
unit (ICU) patients with ICU-acquired neuro-myopathy. The assess-
ment of the efficacy of MI-E device is commonly done by measuring 
peak cough flow (PCF). Upper airways collapse is frequently associated 
with neuromuscular disease and may compromise MI-E efficacy. Tra-
cheomalacia is another disease that may impede PCF to increase with 
MI-E device. The goal of present study was to carry out a bench study 
to assess the effect of MI-E on PCF with and without the presence of 
a collapsible tube. Our hypothesis was that PCF was lower with than 
without collapsible tube.
Patients and methods: We used a lung simulator (TTL Michigan 
Instruments) with adjustable compliance (C) and resistance (R) to 
which a MI-E (CoughAssist E70, Philips-Respironics) was attached, 
with or without a latex collapsible tube. Flow and pressure were proxi-
mal to the lung simulator. Six C-R combinations were tested, each 
with and without the collapsible tube. For each C-R combination, 
we set ± 30, ± 40 and ± 50 cmH2O inspiratory expiratory pressure at 
the MI-E device. MI-E device was set in automatic mode with inspira-
tory time of 3 s, expiratory time of 3.2 s and pause of 2 s. Each set was 
recorded by using a data logger (Biopac 150, Biopac inc.) and the last 
5 cycles were used for the analysis done by using Acqknowledge soft-
ware (Biopac inc.). The peak expiratory flow during the first 100  ms 
after onset of expiration was taken as the surrogate of PCF. The cor-
responding pressure was also recorded.
Results: Contrary to our hypothesis, the peak expiratory flow during 
the first 100 ms of exsufflation phase is higher with than without the 
collapsible tube in every C-R condition, as shown in figure 1. For the 
C20R5 condition the effect of the collapsible tube on the intercept 
(− 0.35 cm H2O) was not significant but this was offset by a significant 
increase in slope (+ 0.12 L s cm H2O). For the other conditions, the col-
lapsible tube significantly increased PCF at 30 cm H2O expiratory pres-
sure and the gap further increased above this pressure because the 
slope increased with the collapsible tube.

Conclusion: We found that peak expiratory was higher with than with-
out collapsible tube. In vivo measurements in patients should be done 
to confirm this finding.
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Introduction: Background. Current literature and French guidelines 
recommend early mobilization in Intensive Care Units (ICU), including 
verticalization and walking. Verticalization for neurologic patients in 
ICU is challenging because of neurological impairments, risks of falls 
and of clinical worsening. In the neuro-ICU of Montpellier university 
hospital, a weight suspension system (LiteGait®) is used. Objectives. 
To study the feasibility and safety of walking with the weight suspen-
sion system in a neuroICU. Feasibility involved proportion of patients 
who benefited from suspension walking, reasons for not using it, 
physiotherapists’ time required. Safety involved rate of adverse events, 
changes in vital parameters, pain.
Patients and methods: Design. Monocentric, prospective, descriptive 
study, including all neurogical patient hospitalized for > 48  h in ICU 
with initial mechanical ventilation from mid-February to mid-Septem-
ber 2018 (excluding deceased patients). Criteria for using suspension 
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walking where respiratory stability without mechanical ventilation 
(tracheostomy and or oxygen therapy possible), hemodynamic and 
neurologic stability, sufficient respond to command (head control, 
testing of one quadriceps > 3 or two quadriceps > 2). Data included 
general description of patients + clinical status before suspension 
walking (pain, MRC testing, sitting balance, RASS, hemodynamic and 
respiratory parameters, medical equipment) + pain, hemodynamic 
and respiratory parameters during sessions + description of adverse 
events and consequences + duration of walking.
Results: Among 83 patients included (see table for characteristics), 
25% benefited from suspension walking during their stay + for 25% 
of patients, suspension walking was needed but hindered by organi-
zation difficulties (such as timetable challenges, early discharge from 
ICU) + 22% patients could walk without suspension on first verticaliza-
tion + 20% were too impaired to use suspension walking. A total of 41 
suspension walking sessions were performed. Five sessions needed to 
be interrupted for the five following reasons- pain, hypotension, diz-
ziness, diarrhea and dysfunction of the device. No adverse event had 
clinical consequences beyond the session. Pain score raised signifi-
cantly for one patient only (5 points in BPS score). Mean delay between 
extubation (or tracheotomy) and first suspension walking was 7 days. 
Mean delay between first suspension walking and first walking with-
out suspension was 8 days.
Conclusion: Verticalization with a suspension device in a neurologic 
ICU is feasible and safe, with a trained and supported team. Obstacles 
such as medical equipment, language impairments, absence of bal-
ance, heavy weight, poor tonicity and participation can be overcome 
using such a device. Suspension could enable several neurologic ICU 
patients to walk one week earlier.
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Introduction: Early mobilization is recommended in critically ill 
patients to limit the rapid decrease in muscle mass and function. Sev-
eral methods, in addition of mobilization are used including passive 
active in-bed cycling and muscle electrostimulation (ESM). This latter 
could improve the muscle microcirculation assessed by tissue oxygen 
saturation and red blood cell (RBC) deformability in untrained athletes 
by a RBC-nitric oxide production mechanism. In a monocentric, ran-
domized trial, we investigated in critically ill patients, the effects of a 
passive active exercise alone or associated with a daily ESM or with a 
daily in-bed cycling sessions on RBC deformability.
Patients and methods: Patients were randomized during the first 
48  h of ICU admission in three groups- passive and or active mobi-
lization (M) twice a day or M once a day associated with a daily ses-
sion of 30-min legs passive active in-bed cycling (CYCLE) or M once a 
day associated with a daily session of 30-min legs ESM (ESM). Demo-
graphic data, PaO2 FiO2 and lactate levels were recorded before and 
after the session. RBC deformability was assessed ex vivo, before and 
after exercise, by the Laser-assisted Optical Rotational Cell Analyzer 
(LORCA, Mechatronics Instruments BV, AN Zwaag, Netherlands) with 
the elongation index (EI) in relation to the shear stress (0.3–50  Pa) 
applied on the RBC membrane. Data were expressed by the median 
value 25–75% of delta EI (EI after minus EI before exercise) and com-
pared by Kruskal–Wallis one way test. A p value < 0.05 was considered 
as statistically significant.

Results: 10 patients in each group were included. PaO2 FiO2 (before- 
318 (280–381) versus 310 (246–376) after + p = 0.46) and lactate levels 
(1.3(0.8–2.0) versus 1.4(1.0–2.0) mmol/L + p = 0.65) were not modified 
whatever the type of exercise. Only, in the ESM group, delta EI was sig-
nificantly decreased for several low shear stress (0.76, 1.21 and 1.93 Pa) 
compared to the two other groups.
Conclusion: Association of active passive mobilization and ESM 
alter at least for low shear stress, the RBC deformability in critically ill 
patients. Effects on long term treatment by this technique on RBC rhe-
ology and on muscle metabolism need to be investigated.
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Introduction: Neurogenic para-osteoarthropathy (NOPO) is a com-
mon complication after severe head trauma, and can be complicated 
by joint damage ranging from amplitude limitation to ankylosis. 
This complication is frequently encountered in the unit. Objectives-
Determine the frequency of NOPOs in the Emergency Resuscitation 
Department Establish a prevention protocol established by the physi-
otherapists of the unit.
Patients and methods: The exposed work was carried out at the URC 
resuscitation unit of CHUOran. This is a prospective study spread over 
two years (2015 and 2017) involving 76 patients. The study population 
consists of severe head injuries (GCT) with a Glasgow score of 8 or less. 
We studied the time of onset, the affected joint, the degree of limita-
tion + risk factors.
Results: Of the 76 TCG patients, 29 patients presented with NOPO. The 
onset time was an average of 14 days with extremes ranging from 10 
to 20 days. The elbow was the most affected joint with knee involve-
ment in some cases. In this series the risk factors favoring the onset 
of NOPO were- severity of neurological lesions, periarticular lymphoe-
dema, arterial compression of blood pressure cuffs, duration of seda-
tion, type of drug used.
Conclusion: The NOPO is a complication occurring at the TCG, it 
causes functional sequelae that will jeopardize its socio-professional 
reintegration that only prevention will prevent.
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Standing the ARDS patient
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Introduction: Standing the ICU patient has become a routine care 
in early mobility programs. In the awake patient, stand can improve 
minute ventilation, paO2 and awareness. Undesirable effect can be 
a decreased in Arterial Pressure. To perform stand position in the ICU 
patient the physiotherapist needs to move him out of the ICU bed. 
Recently, standing position can be performed directly in the bed. 
In ARDS patient, positioning is one of the major component of the 
care. Upright and prone positioning showed many benefits. Prone 
decreased the mortality rate up to 50% in ARDS patients. Upright posi-
tion improves the oxygenation effects in ARDS patients. Instead, prone 
had several adverse effects such as pressure ulcer, endotracheal tube 
obstruction, and ventilator acquired pneumonia.
Patients and methods: In order to decrease the adverse effect of 
prone positioning we proposed to evaluate whether standing position 
is safe and can produced the same oxygenation effects as the prone 
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positioning. The standing is performed directly in a dedicated ICU bed, 
in severe and moderate ADRS patients according to the BERLIN defi-
nition. To prevent hypotension, we use an anti shock pants that can 
be inflate up to 40 mmHg. Standing is performed on a multiple step 
angulation program, based on the clinical patient responses during 
15 min each step-25° => 40° => 55° => 40° => 25° Arterial blood sam-
ple is performed before and at the completion of the technique. Static 
compliance is calculated at each angulation step.
Results: For now we only performed one Stand in ARDS patient. No 
adverse event occurred during the technique. The SpO2, the Blood 
Pressure remain stable and the anti-shock pants was no inflate. The 
heart rate rise up from 112 BPM to 132 BPM. The static compliance was 
stable between the begin and the end (25.00 and 26.92). The P F ratio 
increase from 171 to 211 at the end of the manoeuver.
Discussion: Upright position was already evaluated in some studies, 
it shows benefits only in responders patient during ARDS. Whereas 
upright is not standing, because the real incline angle during upright 
is 26°. With this technique, the patient can be stand for real on his feet, 
in a posture that is similar as the human stand position.
Conclusion: This technique appears to be safe and can produce posi-
tive effects on the P F ratio without change in static compliance during 
ARDS Volume Controlled Ventilation. Further patients need to test this 
technique to prove real effects.
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Introduction: The clinical assessment of swallowing disorders in 
ICU has many limitations in its reliability and accuracy. The reference 
standard imaging techniques, such as fluoroscopy, still rely their analy-
sis on the operator’s subjective conclusion (see table 1) (1) (2). In this 
context, ultrasound imaging, that can be performed at the patient’s 
bedside, is a non-invasive tool allowing the evaluation of the main 
structures involved in all the swallowing phases and may be a promis-
ing tool to dysphagia assessment (3).
Patients and methods: This is a narrative review on the interests of 
ultrasound imaging for swallowing assessment as well as on its per-
spective of use in physiotherapy. The figures and practical descriptions 
are the result of the authors’ everyday use of ultrasound imaging.
Results: Ultrasound imaging allows a quantitative and qualita-
tive examination of the majority of the swallowing structures, such 
as tongue, oropharyngeal muscles, larynx, and upper esophageal 
sphincter (UES). It assesses the tongue kinetics, looking for abnormal 
movements, and the contractility and thickness of the oropharyn-
geal muscles, which enables to assess a potential dysfunction (4) (5). 
Physiotherapists may also follow the larynx movements (in coronal 
and sagittal planes) evaluating the displacement of the hyoid bone 
(6). A decrease in the hyoid bone displacement and contraction of the 
tongue may explain a dysphagia (7). Finally, ultrasound imaging can 
measure the displacement and the opening-closing diameters of the 
upper esophagus sphincter (UES), allowing to detection of dysphagia 
related to UES disorders.
Conclusion: Ultrasound imaging of the aerodigestive tract may 
improve the quantitative and qualitative examination of the swallow-
ing structures. The use of this method requires a deep understanding 
of the ultrasound imaging principles and of the swallowing physiopa-
thology in order to be able to benefit from its potential. Ultrasound 
imaging seems to be a promising tool for physiotherapy, used as an 
outcome in clinical research or during clinical practice in order to 
improve the diagnosis of the dysfunctions related to dysphagia.
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Introduction: Mechanical ventilation in ICU patients may induce 
acute kidney injury (AKI). We aimed to describe the effect of mechani-
cal ventilation (MV) settings, on AKI worsening, as well as the potential 
role of mean perfusion pressure (MPP).
Patients and methods: We included from the MIMIC-III database adult 
patients admitted for the first time in the ICU. We excluded patients 
with known chronic kidney disease, no KDIGO information and who 
suffered KDIGO3 AKI at day-1. The main outcome was one-KDIGO cat-
egory AKI worsening (compared to the day before) and included as 
a categorical variable - discharged alive without AKI worsening and 
death before AKI worsening. We used a multinomial logistic regression 
at day 1 and day 2 according to a landmark-approach, with a two-days 
sliding perspective.
Results: 26,884 patients met the inclusion criteria (15,046 male, 
56.0% + median age 65 [iqr 52, 78]). ICU and hospital mortality were 
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7.4 and 10.7%, respectively. Between day 1 and day 3, 529 patients 
died without AKI worsening, 11,230 were discharged alive and 1,656 
suffered an AKI worsening. Between day 2 and day 4, 128 patients 
suffered an AKI worsening, 5,686 were discharged alive and 313 died. 
In multivariable analysis, using the “no MV” modality as a reference 
(n = 19,666), MV at day 1 was associated with AKI worsening at day 
3 (relative risk ratio [RRR] 15.7 [7.7, 32], 23.2 [17.6, 30.6] and 55.6 [29, 
106.4] for MV with PEEP < 5 (n = 283), PEEP between 5 and 8 (n = 4,153) 
and PEEP > 8cmH2O (n = 1,134)). **RRR of AKI worsening at day-4 were 
2.3 [0.3, 19.4], 13.3 [5.8, 30.6] and 44.9 [17.2, 117.2] for MV with PEEP < 5 
(n = 254), PEEP between 5 and 8 (n = 2,751) and PEEP > 8cmH2O 
(n = 1,088) at day 2 compared to no MV (n = 16,397). Hemodynamic 
parameters are shown on Figure. MPP significantly differed across MV 
groups (67, 70, 68 and 64 mmHg in patients receiving no MV, MV with 
PEEP < 5, PEEP 5–8 and PEEP > 8cmH2O, p < 0.001).
Conclusion: Mechanical ventilation was associated with AKI worsen-
ing in an increasing PEEP dependent manner at the early phase of ICU 
management in a large cohort of patients. Interaction between MPP 
and mechanical ventilation should be explored further.
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Introduction: Introduction- Transvenous renal biopsy is an alternative 
way to obtain kidney samples from patients with bleeding-risk factors 
(e.g., antiplatelet therapy, anticoagulation or coagulation disorders…). 

This study was undertaken to determine the safety and diagnostic 
yield of transvenous renal biopsy of critically ill patients.
Patients and methods: Patients and Methods - Monocenter, retro-
spective, observational cohort study in a 26-bed French tertiary ICU. 
All patients undergoing in-ICU transvenous renal biopsy between Jan-
uary 2002 and February 2018 were included.
Results: Results- Eighty patients (male female sex ratio, 
0.95 + mean ± SD age, 47.3 ± 18.3  years) were included. A histologic 
diagnosis was obtained for 77 (96.3%) patients, with acute tubular 
necrosis being the most frequent- 23 (29.9%). A potentially treatable 
cause was found for 47 (58.7%) patients. The numbers of patients with 
0, 1, 2 or 3 factors (i.e., antiplatelet therapy, thrombopenia (< 150 G L) 
and preventive or curative anticoagulation) at the time of the biopsy 
were, respectively- seven (8.8%), 37 (46.2%), 31 (38.7%) and five (6.3%). 
Four (5%) and two (2.5%) patients, respectively, had renal hematoma 
and macroscopic hematuria + none required any specific treatment. 
Six (7.5%) patients died in-ICU and 90-day mortality was 8 80 (10%). 
No death was related to transvenous renal biopsy and median biopsy-
to-death interval was 38 [IQR, 19.7 + 86] days.
Conclusion: Conclusions- Based on this cohort of ICU patients with 
acute renal failure, transvenous renal biopsy was safe and obtained a 
high diagnostic yield for these critically ill patients, even in the pres-
ence of multiple bleeding risk factors.
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Introduction: The risk of chronic kidney disease (CKD) following 
severe acute kidney injury (AKI) in critically ill patients is well docu-
mented. However, the long-term risk of CKD for less severe AKI in criti-
cally ill patients has never been assessed.
Patients and methods: This prospective single-center intensive 
care unit (ICU) observational 3-years follow-up study was carried out 
from 2013 to 2015 in Bordeaux (France). All patients with both severe 
(KDIGO 3) and non-severe AKI (KDIGO stage 1, 2) were enrolled. 
Patients with prior CKD were excluded. The primary outcome was the 
3-years prevalence of CKD (defined by estimated glomerular filtra-
tion rate lower than 60 ml/min 1.73m2) in the non-severe AKI group. 
Secondary outcomes were risk factors for 3-years CKD, renal survival 
during follow-up and to identify the proportion among CKD patients 
followed by a nephrologist. Renal recovery was defined as return of 
creatinine at ICU discharge to < 26.5 µmol L above baseline.
Results: We screened 304 patients and after exclusion of 72 because of 
prior CKD 232 patients were enrolled. Severe AKI was observed in 120 
(52%) and non-severe AKI in 112. At the end of the follow-up and after 
exclusion of patients who died, 41 and 30 patients remained in the 
non-severe and severe AKI group respectively. The global prevalence 
of CKD was 23 71 (32%). It was higher in the severe vs. non-severe 
AKI group (14 30 (47%) vs. 9 41 (22%) + p < 0.05) (table 1). Independ-
ent risk factors for 3-years CKD were diabetes (OR = 5.7 [1.5–21.5]) 
and absence of renal recovery at ICU discharge (OR = 14.2 [2.9–69.1]). 
Eleven out of 23 (48%) CKD patients were followed by a nephrologist.
Discussion: This study is the first to give the prevalence of CKD 3 years 
after non-severe AKI in critically-ill patients. No study has focused 
on stage 1–2 AKI in critically ill patients and only few studies have 
explored stage 1- 2 AKI in non-critically ill patients. The high preva-
lence of CKD at 3  years and the limited amount of CKD patients fol-
lowed by a nephrologist confirm the need for accurate follow-up 
planning after ICU discharge in all patients diagnosed with AKI.
Conclusion: The risk of developing CKD at 3  years after non-
severe AKI, despite lower than after severe AKI, remains high and is 
underestimated.
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Introduction: Epidemiological and experimental studies showed a 
link between acute kidney injury (AKI) and long-term outcome such 
as mortality and chronic kidney disease (CKD). Whether the timing of 
renal replacement therapy (RRT) during AKI eventually affects these 
outcomes is unknown. This study analyzes the long-term outcome 
of patients included in the Artificial Kidney Initiation in Kidney Injury 
(AKIKI) according to RRT initiation strategy.

Patients and methods: The AKIKI trial was a prospective, multicenter, 
open-label, two-arm randomized controlled trial that compared two 
RRT initiation strategies in patients receiving catecholamines and or 
mechanical ventilation and presenting with severe KDIGO3 AKI and 
no potentially life-threatening condition (NEJM, 2016 + 375-122-133). 
In the early strategy, RRT was started within 6  h after randomization 
criteria. In the delayed one, RRT was initiated only if one or more fol-
lowing criteria occurred- severe hyperkalemia, severe acidosis, severe 
pulmonary edema due to fluid overload resulting in severe hypox-
emia, oligo-anuria > 72 h or serum urea concentration > 40 mmol/L. We 
assessed long-term (> 2 years) outcomes of the patients who survived 
60 days after randomization. We collected vital status, last renal func-
tion value and health-related quality of life. We used a Kaplan–Meier 
estimator and a log rank test to analyze long-term survival according 
to randomization group.
Results: The median follow-up was 2.5 years (confidence interval [CI], 
2.3 to 2.7 years). The early strategy group initially included 311 patients 
of whom 151 were alive 60  days after randomization and 145 were 
still alive at 2 years. The delayed strategy group initially included 308 
patients of whom 153 were alive 60 days after randomization and 145 
were still alive at 2  years (p = 0.94 for comparison between groups). 
Kaplan–Meier curves (see Figure  1) were superposed (p value- 0.79). 
The analyses of long-term renal function and health related quality of 
life are still in progress.
Conclusion: Although initial mortality of AKI in critically ill patients 
was high (49%), patients who survived the acute episode had a good 
vital prognosis at 2  years with only 6% additional deaths. Long-term 
death rate was not influenced by the initial RRT initiation strategy. 
Data on renal function and health quality will be available at the time 
of presentation.
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Introduction: Superinfection of Influenza pneumonia with Staphylo-
coccus aureus is a well-known adverse event. Conversely, published 
data on the epidemiology of superinfection with a Staphylococcus 
aureus producing the Panton-Valentine Leukocidin (SA PVL) remains 
scarse. This study evaluates the mortality and the epidemiology of this 
specific complication of influenza pneumonia in Intensive Care Unit 
(ICU).
Patients and methods: We conducted a multicenter retrospective 
epidemiological study over a period from January 2009 to December 
2017. Were included patients admitted to ICU for SA PVL co infect-
ing influenza pneumonia. The primary endpoint was mortality in ICU. 
Secondary endpoints included demographic, clinical characteristics of 
this population, description of complications during ICU stay, micro-
biological and therapeutic data.
Results: Of the 25 participating centres, 1970 patients admitted to ICU 
for influenza pneumonia were screened during the inclusion period. 
Prevalence of influenza pneumonia co infected with SA PVL was 1.1% 
(22 patients). Patients are young and had neither comorbidity, nor risk 
factors for severe influenza. The overall mortality in ICU of the cohort 
was 54.5% (12 patients). On admission to intensive care, patients were 
leucopenic (1.9 G L [0.7–4.8]) and 17 (81%) presented a severe ARDS 
(PaO2 FiO2 104 [66–320]) requiring vvECMO in 10 patients (45.5%). 
The ICU length of stay was 39.0  days [13.0–53.0] for survivors and 
3.5 days [1.0–6.5] for non-survivors. No difference of anti-viral or antibi-
otic treatment between the two groups was recorded.
Conclusion: SA PVL superinfection of influenza pneumonia is rare 
but extremely severe complication, with a high and early mortality. 
Patients most often presented with severe ARDS frequently requiring 
vvECMO.
 Declarations: Any conflict of interest for this work.
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Introduction: Some studies show a high incidence of invasive pulmo-
nary aspergillosis (IPA) in patients with severe influenza, and suggest 
to assess benefits of an antifungal prophylaxis. However, those stud-
ies come from the same area and lack of external validity. We aimed 
to measure the incidence of invasive pulmonary aspergillosis (IPA) and 
aspergillosis colonization in patients with severe influenza admitted to 
the intensive care unit (ICU).
Patients and methods: This retrospective multicenter cohort study 
recruited all patients with influenza admitted to four ICU in three 
French tertiary hospitals between September 1, 2009 and April 30, 
2018. Patients were adults and had a confirmed influenza infection 
based on a positive airway PCR test. Patients with an Aspergillus-
positive lower respiratory tract specimen culture (patients with Asper-
gillus) were diagnosed with Aspergillus colonization and invasive 
pulmonary aspergillosis (putative or proven) according to AspICU cri-
teria. A multivariate logistic regression was performed to determine 
the factors associated with invasive pulmonary aspergillosis (IPA) and 
aspergillosis colonization.

Results: Four hundred and ninety-one patients were included. Three 
hundred and fifty-three patients (78.3%) were infected with Influenza 
A and 98 patients (21.7%) with Influenza B. Mean Simplified Acute 
Physiology Score II was 43.9 (SD = 20.1) and 97 patients (19.6%) died 
in ICU. Three hundred and fifty-six patients (72.2%) were under inva-
sive mechanical ventilation and 32 patients (6.5%) underwent extra-
corporeal membrane oxygenation. Twenty-six patients (5.2%) had an 
Aspergillus-positive lower respiratory tract specimen culture, includ-
ing 12 patients (2.4%) diagnosed with IPA according to AspICU criteria. 
In multivariate analysis, factors associated with Aspergillosis-positive 
lower respiratory tract specimen culture were liver cirrhosis, haema-
tological malignancy, use of vasopressors and H1N1 influenza (Table). 
Mortality rate did not significantly differ between patients with and 
without Aspergillus (26.9% and 19.2%, p = 0.32).
Conclusion: In this large French cohort study of patients with severe 
influenza, IPA was diagnosed in 2.4% of critically ill patients with 
Influenza infection. Prospective research is warranted to confirm our 
findings.

Table  1. Factors associated with  Aspergillosis-positive lower res‑
piratory tract specimen culture in multivariate analysis

Factor Adjusted 
odds ratios

95% 
Confidence 
interval

p-value

Liver cirrhosis 12.36 [3.95–37.77] 9.4 × 10−6

Haematological malignancy 5.05 [1.72–14.21] 2.3 × 10−3

Vasopressors 3.57 [1.31–11.52] 0.019

H1N1 Influenza infection 3.32 [1.19–8.77] 0.017
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Introduction: Seasonal Influenza virus infection (IVI) is associated to 
high morbidity and frequent complications. Immune dysregulation 
secondary to IVI may contribute in both ARDS and overmortality and 
increase the risk of secondary infections. This study aimed at charac-
terizing the immune profile of ICU patients admitted for IVI.
Patients and methods: Prospective, single-center, observational 
study in immunocompetent adults admitted to the ICU for IVI con-
firmed by PCR from nasopharyngeal swabs between January and 
March 2018. Immune-profile was assessed by flow cytometry on 
peripheral blood at admission and during the first two weeks of 
ICU stay. Subsets analyzed included- immature (CD16-) and mature 
(CD16 +) granulocytes, activated monocytes (CD14 + CD16 +), HLA-
DR- monocytes (CD14 + HLA-DR-) and T-CD3 + lymphocytes. Bacterial 
coinfection was defined as presence of positive cultures from samples 
acquired within standard of care associated to clinical evidence of 
infection.
Results: Thirteen patients (51 ± 14 years old + 9 men) were admitted 
to ICU (SOFA score 4 ± 3 + APACHE 16 ± 5) with confirmed IVI (Influ-
enza A 69%). Twelve patients required invasive mechanical ventila-
tion, 4 patients had coinfections at admission and 4 had secondary 
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infections between days 8 and 16. All coinfections were of pulmonary 
origin. Most of the community acquired pneumonia (CAP) cases were 
related to pneumococcus coinfection (75%), while isolations related to 
ventilator-associated pneumonia (VAP) were Staphylococcus aureus 
(n = 2), Staphylococcus epidermidis (n = 1) and Aspergillus fumiga-
tus (n = 1). Four patients (31%) died, all with documented coinfection 
(CAP n = 2, VAP n = 2). All patients showed T-lymphopenia at admis-
sion that persisted until day 7 (0.539 ± 0.501 G L to 0.561 ± 0.095 G 
L) (Figure  1A). Activated monocytes were also low at admission and 
trended towards decrease (0.051 ± 0.047 G L to 0.007 ± 0.006 G L) 
(Figure  1B). Concomitantly, the number of myeloid derived suppres-
sive cells increased over time- HLA-DR- monocytes (0.099 ± 0.097 G L 
to 0.128 ± 0.118 G L) and immature granulocytes (0.592 ± 0.912 G L to 
2.808 ± 2.014 G L) (Figure 1B and C).
Conclusion: Patients admitted to ICU for IVI had an immunosuppres-
sive profile characterized by decreased mature active cell subsets with 
concurrent increase in immature suppressive ones. This immunosup-
pression lasted over the first week of ICU stay, and could explain the 
increased risk for secondary infections and its related worst prognosis.
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Introduction: Pneumonia is the most frequent community-acquired 
infection responsible for ICU admission. Multiplex PCR enables early 
diagnosis of viral infection in daily practice. Few series have been 
described since this technique has been made available in routine. 
Our objective was to assess the prevalence and distribution of viruses 
among ICU patients with CAP and their relationship with severity and 
outcome.
Patients and methods: Retrospective analysis of the consecutive 
viral multiplex PCR (Eplex™, Genmark Dx) between November 2016 
and October 2017 in a French 21 bed medical ICU admitting around 
1,000 patients per year. Patients’ nasopharynx was sampled within 
72  h following their ICU admission. We selected those patients with 
a diagnosis of CAP and split them into 4 groups according to causal 
agent- none, viruses, bacteria, combination of both. Comparisons were 
made with non-parametric Kruskall-Wallis and Fischer’s exact tests.
Results: 223 patients were sampled, of whom 109 had CAP, 38 aspi-
ration or opportunistic pneumonia, 22 non-pulmonary infections, 11 
pulmonary edema, 19 exacerbations of chronic lung disease, and 24 
other diagnoses. Patients with CAP had the following characteristics- 
age 59 ± 16 y, male sex 60%, SAPS 2 score 40 ± 18, ICU length of stay 
(LOS) 8.7 ± 9.0 d, mortality 10%. No infectious agent was found in 32 
(29%), a virus in 28 (26%), bacteria in 33 (30%) and both a virus and 
bacteria in 16 (15%). The main bacteria were S. pneumonia (23%) 
and H. influenza (6.5%). The main viruses were Rhinovirus Enterovirus 
(13.8%), Influenzae A (11%) and Parainfluenzae (5.5%). The most fre-
quent virus-bacteria association was S. pneumoniae and Influenzae A 
(3%) and S. pneumoniae and Rhinovirus Enterovirus (3%). The SAPS 2 
score was higher in the mixed group (p = 0.02). The ICU-LOS was 5.2 
(no agent), 7.7 (virus), 10.1 (bacteria) and 14.8 (mixed) days respec-
tively (p = 0.04). Mortality was similar among groups.
Conclusion: In our ICU population, respiratory viruses were present 
in 40% of CAP. Patients with mixed infection had higher severity at 
admission and longer ICU-LOS.

CO‑09  
Invasive Pulmonary Aspergillosis in Critically Ill Patients 
with Hematological Malignancies
Emmanuel Pardo (speaker)1, Virginie Lemiale2, Djamel Mokart3, Annabelle 
Stoclin4, Anne‑SophieMoreau5, Lionel Kerhuel2, Etienne Ghrenassia 2, 
Laure Calvet2, Audrey De Jong2, Sandrine Valade2, Eric Mariotte2, Lara 
Zafrani2, Michael Darmon2, Elie Azoulay2

1CHU Saint‑Antoine, Paris, FRANCE; 2Hôpital Saint‑Louis, Paris, FRANCE; 
3Institut Paoli‑Calmettes, Marseille, FRANCE; 4Institut Gustave Roussy, 
Villejuif, FRANCE; 5Hôpital Albert Calmette, Lille, FRANCE   
Correspondence: Emmanuel Pardo ‑ pardo.emmanuel@gmail.com
Annals of Intensive Care 2019, 9(Suppl 1):CO-09

Introduction: Invasive fungal infections remain associated with 
high mortality rates among patients with hematological malignancy. 
Recent medical advances in antifungal prophylaxis, diagnostic criteria 
and treatments of invasive pulmonary aspergillosis (IPA) have been 
reported. We sought to assess whether these advances translate into 
change in survival in patients with acute respiratory failure and IPA.
Patients and methods: Retrospective, multicenter study performed 
in four centers. Adult patients with hematological malignancy, proven 
or probable IPA, and acute respiratory failure requiring ICU between 
January 1998 and December 2017 were included. Results are reported 
as n (%) or median (IQR). A cox regression model was used to identify 
variables independently associated with 6 months survival.
Results: Overall, 219 patients were included. 138 (63%) were of male 
gender and median age was of 55 (IQR 44–64). Acute myeloid leuke-
mia (30.1%) and non-Hodgkin lymphoma (22.8%) were the most fre-
quent malignancies. 134 patients were neutropenic at study inclusion 
(62%), and 53 were allogeneic stem cell recipients (24.2% + including 
64.2% who suffered from Graft-versus-Host Disease) and 22 receiving 
antifungal prophylaxis (10%). Median SOFA score at admission was 9 
[7–12] and median time before introduction of invasive mechanical 
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ventilation was 1 [0–3] day. 154 patients (70.3%) had positive serum 
galactomannan and 136 (62.1%) a positive culture. ICU and 6-months 
mortality remained unchanged during the 20-years study period, 
being respectively 58.4% and 80.1% (Figure  1A). Need for invasive 
mechanical ventilation, at admission or following failure of non-inva-
sive techniques, was associated with a high mortality rate (Figure 1B). 
Use of Voriconazole (HR 0.67, IC95 0.48–0.94) and focal radiologic pul-
monary infiltrate (HR 0.58, IC95 0.41–0.80) were independently associ-
ated with better survival by multivariable analysis adjusted on day-1 
SOFA score (HR 1.1, IC95%1.06–1.15).
Conclusion: IPA still mostly affects patients with neutropenia and BMT 
recipients. Case fatality remains high and sustained over time. Voricon-
azole treatment and focal infiltrate (when compared to diffuse infil-
trate) are associated with better survival. Strategies to improve survival 
in these high-risk patients are warranted.
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Introduction: Overall prognosis of critically ill patients is thought to 
have improved over the last decades (1). However, this assumption 
is based upon unadjusted findings and before after studies (1, 2). 
The aim of this study was to assess the influence ICU admission year 
on outcome of the critically-ill cancer patient population. Secondary 
objectives were to assess changes of prognosis in pre-specified sub-
group of patients, and independent risk factors of mortality.
Patients and methods: This study resulted from a systematic review 
and meta-analysis on individual data performed according to the 
PRISMA statements. Public-domain databases (PubMed and Cochrane) 
were searched by using predefined keywords. The research was 
restricted to articles published in English and studies focusing on criti-
cally ill adult patients from May 2005 to May 2015. The study proto-
col was registered in the PROSPERO database (CRD42015026347). 
Selected manuscripts’ authors were then contacted and individ-
ual data included in this analysis. Results are reported in n (%) or 
median (IQR). Adjusted mortality was assessed using a mixed logistic 

regression model taking year of ICU admission as both fixed and ran-
dom effect, and study as random effect.
Results: Overall, 7,356 patients were included in this study, including 
1,666 patients with neutropenia at ICU admission. Median age was 
60  years (IQR 49–69). Median SAPSII score at ICU admission was 42 
(IQR 28–57). Mechanical ventilation, vasopressors, and renal replace-
ment therapy were required in 50.7% (n = 3.729), 41.1% (n = 3.024) 
and 16.1% (n = 1.174) of the included patients. Median ICU admission 
year was 2007 (IQR 2004–2010 + range 1994–2012). Hospital mortality 
was 47.4% in the overall population, ICU admission year being asso-
ciated with a progressive decrease in hospital mortality (OR per year 
0.94 + 95%CI 0.93–0.95). After adjustment for confounders, year of ICU 
admission was independently associated with hospital mortality (OR 
for hospital mortality per year- 0.96 + 95%CI 0.95-.97). This finding was 
confirmed in all of the subgroups except in patients with allogeneic 
stem cell transplantation (figure—mortality per year, trend + 95%CI).
Conclusion: Our results confirm that hospital mortality of critically 
ill cancer patients steadily decreased over time after adjustment for 
patients’ characteristics, patients’ severity and clustering effect. This 
finding was confirmed in pre-defined subgroups with the exception of 
allogeneic stem cell transplant recipients.
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Introduction: Mortality of cancer patients remains high. In the last 
years, new treatments such as targeted therapies, improved outcome 
of patients with solid tumors. However, those new therapies have 
been associated with complications leading to ICU admission. The inci-
dence of those severe adverse events is currently unknown. The aim 
of this observational study was to describe severe adverse effects of 
targeted therapy.
Patients and methods: We conducted an observational multicentric 
study in 14 international centers belonging to our research group. Crit-
ically ill adult patients admitted for any reason between January 1st 
2015 and December 31 2016 and treated for solid tumor with targeted 
therapy prior to ICU admission were included.
Results: 91 patients, aged of 61 (51–69) years were included, 56 (62%) 
were non- smokers patients. Underlying cancer were gasto-intestinal 
tract (n = 24.22%), breast (n = 18, 20%), kidney (n = 17, 19%), lung 
(n = 17, 19%) and melanoma (n = 4.4%). 81 (83% patients had metas-
tasis, 44 (48%) patients were PS < 2.21 patients (23%) were treated with 
anti-EGFR, 25 (28%) patients with anti-VEGF and 5 (5.5%) anti-BRAF. 
Targeted therapy was started 72 days [17–151] before ICU admission. 
At ICU admission, the median SOFA score was 3 (1–6). Symptoms at 
ICU admission were respiratory failure (n = 31 + 35%), infectious dis-
eases (n = 15 + 17%), cardiac failure (n = 14 + 19%) and metabolic dis-
order (n = 10 + 11%). For 16 (20%) patients, ICU admission was directly 
related to targeted therapy. Side-effects related to targeted therapy 
were anaphylaxia (n = 1), cardiac failure (n = 3), bleeding (n = 2), peri-
tonitis (n = 1), metabolic disorder (n = 3), lung injury (n = 4), encepha-
lopathy (n = 1) and SIRS without other etiology (n = 1). 12% (2 16) of 
them died during ICU stay (2 patients with digestive cancer treated 
with anti-VEGF who had peritonitis (1 patient) and cardiogenic fail-
ure (1 patient)). Other diagnosis were mostly acute respiratory fail-
ure related to tumor progression or pneumonia (n = 28), infectious 
diseases (n = 15) or cardiac failure (n = 13). 65 (71%) patients were 
discharged alive from ICU. Median ICU stay duration was 2 (1–6) days 
and1 month survival rate was 55% (n = 50).
Conclusion: In this preliminary study, 20% (IC 11.8–28.2%) of ICU 
admission were related to severe adverse event for targeted therapy. 
Intensivists should be aware of those complications particularly anti 
–VEGF when more patients would be treated with those therapies in 
the further years.
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Introduction: Cytomegalovirus (CMV) reactivation occurs frequently 
in the critically ill and is associated with poor outcomes (1, 2). How-
ever, data on immunocompromised patients are scarce. The primary 
objective of this study was to describe characteristics and outcomes 
in critically-ill patients with hematological malignancies and CMV reac-
tivation. Secondary objectives included description of CMV disease 
incidence and characteristics, associations between whole blood viral 
load and CMV disease and outcomes.
Patients and methods: Retrospective single center study (Jan 2010-
Dec 2017). Adult patients, admitted to the ICU, having underlying 
hematological malignancy and CMV reactivation were included. CMV 
disease was defined according to recent guidelines (2). Results are 
reported as median (interquartile—IQR) or n (%). Factors associated 
with hospital mortality or CMV disease were analyzed using logistic 
regression.
Results: 178 patients were included (median age 55y [42–64], 123 
patients [69.1%] male). Underlying malignancies were mainly non-
Hodgkin’s lymphoma (n = 89 + 50%), acute leukemia (n = 34 + 19.1%) 

and myeloma (n = 16 + 9.0%) + 37 patients (20.8%) were allogeneic 
stem cell transplant (SCT) recipients. At admission, median SOFA score 
was 6 [4–9], and 98 patients required mechanical ventilation (55%), 
85 vasopressors (47.8%) and 58 renal replacement therapy (32.6%). 
Overall, hospital mortality was 53% (n = 95). Median CMV load (whole 
blood) was 2.7 Log [2.3–3.5]. 44 (24.7%) patients developed CMV dis-
ease, including 7 probable or proven CMV diseases (3 pneumonia, 2 
encephalitis, 1 retinitis, 1 colitis) and 37 possible CMV diseases (includ-
ing 19 cytopenia, 11 hepatitis and 8 pneumonia). Mortality was associ-
ated with CMV viral load quartiles (Figure, P = 0.02). After adjustment 
for confounders, need for vasopressors (OR 2.53 + 95%CI 1.11–5.97) 
and CMV load (OR 1.88 per Log + 95%CI 1.29–2.85) were associated 
with hospital mortality. When forced one by one in the model, neither 
CMV disease nor CMV treatment were associated with outcomes. SCT 
(OR 2.55 + 95%CI 1.05–6.16), mechanical ventilation (OR 4.11 + OR 
1.77–10.54) and viral load (OR 1.77 per Log + 95%CI 1.23–2.61) were 
independently associated with CMV disease.
Conclusion: In critically ill hematology patients, CMV viral load is inde-
pendently associated with hospital mortality. Conversely, neither CMV 
disease nor treatment was associated with outcome suggesting CMV 
reactivations reflect an immunodeficiency rather than a cause of poor 
outcome.
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Introduction: The evaluation of patient’s inspiratory effort is helpful 
to optimally tailor ventilator settings. While diaphragm electrical activ-
ity has been proposed as a valuable tool to assess inspiratory effort, it 
requires a dedicated tool, namely the NAVA (Neurally Adjusted Ventila-
tory Assist) catheter that is not widely available. By contrast, the use of 
ultrasound to evaluated diaphragm contractile activity has been grow-
ing in the ICU. However, the relationship between diaphragm contrac-
tility activity, i.e. diaphragm thickening fraction (TFdi) and diaphragm 
electrical activity (EAdi) has not been explored so far. Our hypothesis 
was that TFdi correlates with EAdi. In the present study, we sought 
to investigate the correlation between TFdi and EAdi through several 
conditions of ventilatory assistance.
Patients and methods: Patients intubated and ventilated for at least 
24 h were eligible for inclusion in the study if they had been previously 
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mechanically ventilated with NAVA mode and the NAVA catheter had 
been left in place. Ultrasound measurements of diaphragm contractile 
activity were made synchronously with the measurement of maximal 
EAdi (EAdimax) during 6 consecutive, randomly assigned ventilatory 
conditions (NAVA 1  μV/ml, pressure support levels of 5, 10, 15 and 
20 cmH2O (with Positive end exipartory pressure PEEP of 5 cm H2O), 
and zero PEEP with 7  cm H2O pressure support. Overall correlation 
between EAdimax and TFdi was assessed using Spearman’s correla-
tion coefficient. We also sought to determine the correlation between 
EAdimax and TFdi for each condition.
Results: Twenty patients 60 (53–67) years old were enrolled in the 
study after a median (25–75 IQR) period of mechanical ventilation 
of 6  days (3–67). Overall, the correlation between TFdi and EAdimax 
was r = 0.34, p < 0.001, as shown in Figure  1. The Spearman’s correla-
tion coefficient decreased when the level of ventilatory assistance 
increased. It was 0.54 (p = 0.03) for zero PEEP with 7  cm H2O pres-
sure support and 0.53 (p = 0.03), 0.53 (p = 0.3), 0.34 (p = 0.2) and 0.15 
(p = 0.57) for a level of pressure support of 5, 10, 15 and 20 cmH2O 
with PEEP of 5 cmH2O and 0.38 (p = 0.14) in NAVA.
Conclusion: There was a moderate correlation between diaphragm 
thickening fraction and diaphragm electrical activity. Our findings 
suggest that diaphragm thickening fraction behaves as a relevant sur-
rogate of patient’s inspiratory effort but the determinants of this cor-
relation deserve further studies.
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Introduction: Esophageal pressure to compute transpulmonary pres-
sure (TPP) is an appealing technique to individualize PEEP in ARDS. 
TPP can be computed 1. as the difference between airway and esoph-
ageal pressures (absolute measurement PLABS) + 2. as the product of 
airway pressure by the ratio of lung to respiratory system elastance 
(elastance-derived measurement PLEL). The aim of the study was to 
evaluate the relationships between both TPP measurements and com-
puted tomography (CT) in an experimental model of ARDS.
Patients and methods: ARDS was performed by saline lavage on 
16 piglets. A recruitment maneuver was performed followed by 

mechanical ventilation with VT 6  ml  kg body weight. PEEP was set 
to 20 cmH2O then decreased by 2 cmH2O-steps down to 2 cmH2O. 
Piglets were then randomized into 3 PEEP groups based on best com-
pliance during PEEP trial, best end-expiratory lung volume during 
PEEP trial, or a PEEP-FiO2 table. Finally, 7 levels of VT ranging from 4 
to 20 ml kg were applied at optimal PEEP. TPP measurements and CT 
were performed at end-expiration and end-inspiration after ARDS 
onset, during the PEEP trial, 1 h after setting optimal PEEP, and during 
the variable VT trial.
Results: PLABS ranged from -6 to 58 cmH2O, and PLEL ranged from 1 
to 65 cmH2O. PLABS and PLEL were significantly correlated (R2 = 0.87, 
p < 0.001). Bias between PLEL and PLABS amounted to 4 cmH2O (limits 
of agreement ranging from -2 to 11 cmH2O). Non-inflated compart-
ment significantly increased in deciles of end-expiratory PLABS and 
PLEL below 4.6 cmH2O and 11.8 cmH2O, respectively (cf. figure). The 
table provides the diagnostic performance of end-expiratory PLABS 
and PLEL to detect a non-inflated compartment below 5% and 10% of 
total lung volume. Overinflated compartment significantly increased 
in deciles of end-inspiratory PLABS and PLEL above 25.8 cmH2O and 
30.7 cmH2O, respectively. ROC curve identified an end-inspiratory 
PLABS above 19.6 cmH2O and an end-inspiratory PLEL above 24.6 as 
best thresholds to identify an overinflated compartment greater than 
2% of total lung volume.
Conclusion: Both TPP measurement techniques have similar diag-
nostic performance to identify near complete alveolar recruitment at 
end-expiration and hyperinflation at end-inspiration. Near complete 
alveolar recruitment may be achieved with PLABS or PLEL greater than 
5 and 10 cmH2O, respectively.
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Introduction: Prone positioning (PP) during veno-venous extra-
corporeal membrane oxygenation (ECMO) is feasible but its rela-
tive effects have never been thoroughly described. Objectives are to 
describe through electrical impedance tomography (EIT) the impact of 
PP on regional ventilation and optimal PEEP level, and to derive from 
EIT baseline predictive factors to identify “PP responders” on ECMO.
Patients and methods: ECMO-supported severe ARDS patients, ven-
tilated with a pressure-controlled mode, a 14cmH2O driving pressure, 
and an EIT-based “optimal PEEP” were included. Before, during, and 
after a 16  h-PP session, EIT based distribution and variation of tidal 
impedance, centre of gravity index, end-expiratory lung impedance 
(EELI), and static compliance were collected. “PP responders” were 
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identified as patients who increased their static compliance by more 
than 3 ml cmH2O after 16 h of proning.
Results: Thirteen (62%) out of 21 studied-patients were considered as 
“PP responders” on ECMO. “PP responders” had a greater body mass 
index, more frequently a viral pneumonia and a shorter ECMO dura-
tion compared to “PP non-responders” (p < 0.01). For both groups, tidal 
volume and EELI were redistributed from ventral to dorsal regions dur-
ing PP. However, “optimal PEEP” was significantly lower in PP than in 
supine position with 14 (12 -16) and 11 (8–14.5) vs 12 (10–14) and 8 
(7.5 -10.5) cmH2O in “PP responders” and “PP non-responders”, respec-
tively (figure 1). Lastly, baseline center of gravity index was lower in “PP 
responders” (p = 0.03).
Conclusion: EIT allows monitoring PP impact on ventilation and 
seems to be a relevant tool to identify patients who will more likely 
respond to PP on ECMO.
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Introduction: Even for patients who successfully pass a ventilator lib-
eration trial, the period after extubation is at risk of complications. In 
the present study we investigated whether assessment of respiratory 
muscles contraction within 2 h after extubation could predict extuba-
tion failure (acute respiratory failure, re-intubation or death during a 
7-days period following extubation).
Patients and methods: Patients from two intensive care units who 
were intubated since at least 48  h and who successfully passed a 
ventilator liberation trial were enrolled in the study. Within the two 
hours following extubation, right hemi-diaphragm (TFdi) and right 
upper intercostal muscle thickening fraction (TFci) were obtained with 
ultrasound. TFdi and TFic were compared between patients with and 
without extubation failure (unpaired test). Receiver operating charac-
teristic (ROC) curves were constructed to predict the risk of extubation 
failure for each indice.
Results: Of the 122 patients who participated in the study, 22 (18%) 
had extubation failure. Respectively in patients with and without 
extubation failure, TFdi was 11.9% (9.8–19.4) and 21.5% (15.8–26.3) 
(p < 0.01) and TFic was 12.8% (8.2–22.2) and 6.5% (4.2–9.1) (p < 0.01). 
AUC of the ROC curves were 0.73 (0.59–0.86) and 0.76 (0.60–0.91) for 
TFdi and TFic respectively (p = 0.54). A value of TFdi lower than 16% 
predicted extubation failure with a sensitivity of 70% (46–88) and a 

specificity of 73% (63–82). A value of TFic greater than 9% predicted 
extubation failure with a sensitivity of 75% (51–91) and a specific-
ity of 74% (63–82). Eventually, TFdi TFic ratio was 3.4 (2.0–5.4) and 0.8 
(0.3–2.6) in patients with and without extubation failure respectively 
(p = 0.003). The AUC of the ROC curve for TFdi TFic was 0.82 (0.70–0.94) 
providing a sensitivity of 71% (60–81) and a specificity of 74% (49–91) 
to predict extubation failure with a cut-off of 2.2.
Conclusion: Assessment of respiratory muscles contraction within 
two hours after extubation could be used to identify patients at risk 
of extubation failure. The potential interest of our cut-offs could be 
used at the time of considering preventive post extubation ventilation 
strategy.
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Introduction: Current guidelines recommend combination antibiotic 
therapy for patients with septic shock. However the supporting evi-
dence is scarce. The aim of this study is to address the impact of ami-
noglycoside combination therapy on mortality in septic shock.
Patients and methods: This was a 9-year (2008–2016) monocenter 
retrospective study. All adult patients diagnosed with septic shock 
within the first 48  h were included. Septic shock was defined as a 
microbiologically proven or clinically suspected infection, associated 
with acute circulatory failure requiring vasopressors. Empirical combi-
nation therapy was defined by the addition of aminoglycosides within 
36  h from the diagnosis of septic shock. A propensity score for ami-
noglycoside administration was built using day 1 demographic and 
clinical characteristics. The determinants of mortality were assessed 
using a propensity-adjusted Cox proportional hazards competing risk 
analysis.
Results: During the study period, 1040 patients were admitted for 
septic shock. Among them, 64% were males, the median age was 69 
[57 + 78] years old. The crude in-ICU mortality rate was 35%. The anti-
biotic regimen was based on beta lactam therapy in almost all patients 
(99%), combined with aminoglycosides in 616 (59%) patients. First-line 
aminoglycosides were distributed into amikacin (61%), gentamicin 
(37%) and tobramycin (2%). Patients receiving aminoglycoside com-
bination therapy were more frequently immunocompromised (40.4% 
vs. 31.84%, p = 0.005), had more positive blood cultures (39.1% vs. 
25%, p < 0.0001) and had a higher creatininemia at admission (144 
[95 + 228] vs. 131 [80 + 201] μmol L, p = 0.007). After propensity score-
based matching, 348 patients receiving aminoglycoside combination 
therapy were compared to 348 patients treated without aminoglyco-
sides. Demographics and clinical characteristics on admission were 
similar in the two matched groups. The mortality rates in patients 
treated or not with aminoglycoside combination therapy were 36.2% 
and 30% (p = 0.07 in univariate analysis), respectively. In propensity-
adjusted Cox proportional hazards multivariate competing risk analy-
sis, aminoglycoside combination therapy was not associated with 
mortality (CSH = 1.19, 95%CI = 0.90–1.55, p = 0.25). After matching, 
day 3 creatininemia was similar in both groups (91 [54 + 158] vs. 89.5 
[54.75 + 158] μmol L, p = 0.86) whereas creatininemia at discharge was 
higher in patients treated with aminoglycoside combination therapy 
(92.5 [58–177] vs. 79.5 [54–137.5] μmol L, p = 0.02).
Conclusion: In septic shock patients, antibiotic combination with ami-
noglycosides was associated with neither benefit nor harm.
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Introduction: Timely appropriate therapy is critical in patients with 
gram-negative bloodstream infections. In standard care, blood cul-
tures are processed during operating hours of the laboratory (8-30-
18-30 in our setting). We evaluated the potential impact of real-time 
processing (24  h a day) and rapid antimicrobial susceptibility testing 
(AST) on antibiotic regimen in intensive care unit (ICU) patients.
Patients and methods: We retrospectively reviewed all episodes of 
gram-negative bloodstream infections occurring in the ICU of our 
1500-bed hospital between 1 st January and 31s December 2017. We 
collected data on demographics, outcomes, timeframes of sample pro-
cessing testing and antibiotic changes. Secondly, three scenarios were 
simulated on the dataset (1) Real-time processing + conventional tech-
niques (gram stain and standard AST) + (2) Standard processing (8-30-
18-30) + rapid AST + (3) Real-time processing + rapid AST**In scenarios 
1 and 3, transportation time of blood samples to the laboratory was set 
at 2 h. In scenarios 2 and 3, time to AST result was set at 7 h.
Results: We included 86 episodes in 76 patients- 52 men (68%), 
median age 67 [interquartile range- 53–78]). Median Charlson’s score 
was 5 [0–15], and 28 patients (37%) died in the ICU. Infection episodes 
were mainly digestive (26 + 30%) or catheter related (16 + 19%). Most 
frequent pathogens were- E. coli (36, 33%), Enterobacter sp (20, 18%), 
P. aeruginosa (11, 10%). Reception of the AST led to a change of the 
antibiotic regimen in 53 86 (62%) episodes (de-escalation in 46). In 
standard care, median timeframe from blood collection to gram stain 
was 26  h [19–34] and from gram stain to AST 29  h [27–50]. Median 
timeframe for complete processing of blood samples (from collec-
tion to result of definitive AST) was 61 h [53–77] in standard care, 48 h 
[42–66] in scenario 1, 33  h [26–41] in scenario 2 and 22  h [20–27] in 
scenario 3. Over the whole sample, scenario 1, 2 and 3 had the poten-
tial to prompt antibiotic change to pathogen-directed therapy by an 
average of 5.6, 18.6 and 24.1 h respectively.
Conclusion: Real-time processing and rapid AST of blood cultures 
have a high potential to decrease time to antibiotic change in severe 
gram-negative bloodstream infections. This effect must be balanced 
with cost of diagnostic kits and around-the-clock staffing expenses.
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Introduction: Beta-lactam antibiotics effectiveness is time-dependent 
and requires that their plasmatic concentration is constantly over the 
Minimal Inhibiting Concentration (MIC) of the targeted bacterial strain. 
Dosing recommended by the pharmaceutical companies is based on 
data derived from patients with non severe diseases and may not be 
appropriate for ICU patients with sepsis, due to variable alteration of 
elimination or volume distribution. Our objective was to assess the 
prevalence of insufficient plasma concentrations of beta-lactam anti-
biotics in ICU septic patients treated with usual dosing and frequency.
Patients and methods: Retrospective analysis of therapeutic drug 
monitoring (mass spectrometry) between December 2016 and 
November 2017 for 6 molecules. We selected those assessments 
performed between 4 and 8  h after IV administration for amoxicil-
lin (AMX) + 3 and 6  h for cloxacillin (CLO), 6 and 12  h for piperacillin 

(PIP), 6 and 12 h for meropinem (MEM), 8 and 24 h for cefepime (FEP), 
and 12 and 24 h for ceftriaxone (CRO). EUCAST inferior breakpoint was 
used for each molecule to approach usual MICs.
Results: 178 samples were assessed, of which 127 were residual 
concentrations (AMX = 24, CLO = 7, PIP = 62, MEM = 14, FEP = , 
7, CRO = 13) in 88 patients. Age = 61 +  −  4, SAPS 2 = 50 +  −  19, 
weight = 75 + −  22  kg, body mass index = 28 + −  6, shock = 56%, 
renal replacement therapy = 17%, LOS in ICU = 15.2 +  −  12.8 days, 
mortality = 25%. 30 127 plasma concentrations (23.6%) were below 
the EUCAST inferior breakpoint- AMX = 4 (17%), CLO = 1 (14%), 
PIP = 15 (24.1%), MEM 8 (57.1%), FEP = 1 (14.3%), and CRO = 1 (5.8%). 
Except for MEM and CRO, plasma concentrations were poorly corre-
lated with the time from infusion to sample. Patients with insufficient 
concentrations were younger (52 + − 15 versus 64 + − 13, p 0.006) 
and had longer ICU stays before dosage (14 + − 9 vs 7 + − 6 days, 
p = 0.0001). They had similar ICU length of stay after dosage (11 
+ − 13 vs 7 + − 8 days, p = 0.16), sex ratio, SAPS 2 scores, weight, BMI, 
shock, RRT use, and mortality.
Conclusion: In our ICU population, usual dosing and frequency of 
beta-lactam antibiotics led to insufficient plasma level concentrations 
in 24% of cases, particularly for antibiotics with short half-lives and in 
younger patients. Insufficient concentrations were more frequently 
observed during late ICU antibiotic treatments.

CO‑20  
Impact of the Unyvero HPN test in ICU patients 
with ventilator‑associated pneumonia or severe hospital‑acquired 
pneumonia
Nathan Peiffer‑Smadja (speaker), Lila Bouadma, Kahina Allouche, 
Martin Reboul, Philippe Montravers, Jean‑François Timsit, Laurence 
Armand‑Lefèvre
Hôpital Bichat ‑ Claude Bernard, Paris, FRANCE   
Correspondence: Nathan Peiffer‑Smadja ‑ nathan.psmadja@gmail.com
Annals of Intensive Care 2019, 9(Suppl 1):CO-20

Introduction: Early appropriate antibiotic therapy reduces morbid-
ity and mortality of severe hospital-acquired pneumonia (HAP) and 
ventilator-associated pneumonia (VAP). However, the emergence of 
bacterial resistance requires the early use of antibiotics with the nar-
rowest possible spectrum.The Unyvero Hospitalized Pneumonia (HPN, 
Curetis) test is a multiplex PCR detecting 21 bacteria and 19 resistance 
genes on respiratory samples within 5 h. We assessed the performance 
and impact of the Unyvero HPN test in ICU patients.
Patients and methods: In this prospective single-center study, con-
ducted in 3 ICUs, we performed a Unyvero HPN test on bronchoal-
veolar lavage (BAL) or plugged telescoping catheters (PTC) samples 
of patients suspected of VAP or HAP with Gram-negative bacilli or 
clustered Gram-positive cocci on Gram staining. We evaluated the 
performance (sensitivity and specificity) of the test compared to con-
ventional culture methods and its potential impact on the choice of 
antibiotic therapy.
Results: We analyzed 71 samples (54 BAL and 10 PTC) from 63 
patients (52 males, median age 64  years). A total of 69 84 bacteria 
were detected by the Unyvero test with a sensitivity of 82% (95% CI, 
72–90%) and a specificity of 99% (95% CI 98–100). The performance of 
the test is shown in the table below. For Pseudomonas aeruginosa, the 
most frequently isolated pathogen (n = 22), sensitivity and specificity 
were 100% and 98%, respectively. Two cases of relapses of pneumo-
nia were observed with bacteria detected by the Unyvero test but not 
initially found with the conventional culture. The 4 extended-spec-
trum beta-lactamases (ESBL) and 2 carbapenemases (NDM) were all 
detected by the Unyvero test. The clinical evaluation of 33 episodes of 
pneumonia showed that the Unyvero test would have led to 22 (67%) 
therapeutic changes. Of these, 3 corresponded to antibiotic therapy 
initiations and 19 to modifications in antibiotic treatment including 11 
(33%) de-escalations, 5 (15%) adequations or improvement of antibi-
otic therapy and 3 (10%) less adapted therapies.
Conclusion: The Unyvero HPN test has good performance. Its use could 
lead to changes in antibiotic therapy that are mainly favorable for patients 
and limit the selection pressure by reducing the antibiotic spectrum early.
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Organism Correct identification
(Unyvero + / Culture +)

False positive
(Unyvero + / 
Culture −)

Sensitivity 
(%)

Specificity 
(%)

Positive 
predictive 
value (%)

Negative 
predictive 
value (%)

Gram-positive 
bacteria

Staphylococcus aureus 4/7 0 57 100 100 96

Streptococcus pneumoniae 0/2 0 0 100 - 97

Enterobacte‑
riaceae

Escherichia coli 13/13 1 100 98 93 100

Enterobacter cloacae 
complex

4/7 2 57 97 67 95

Proteus spp. 5/5 0 100 100 100 100

Klebsiella pneumonia 8/12 0 67 100 100 94

Klebsiella oxytoca 2/2 2 100 97 50 100

Serratia marcescens 3/3 0 100 100 100 100

Morganella morganii 1/3 0 33 100 100 97

Non-fermenting 
bacteria

Pseudomonas aeruginosa 22/22 1 100 98 96 100

Actinetobacter baumanii 
complex

2/2 0 100 100 100 100

Strenotrophomonas  
maltophilia

0/0 2 - 97 0 100

Others Legionella pneumophila 1/1 0 100 100 100 100

Haemophilus influenzae 1/2 0 50 100 100 99

Total* 69/84 9 82 99 88 99

*Total including all organisms in the panel
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Introduction: Rhabdomyolysis is a common pathology in intensive 
care unit (ICU), often associated with acute kidney injury (AKI) and 
high mortality rate. To date, clinical course and prognostic factors of 
medical rhabdomyolysis in ICU are poorly documented. The aim of 
the study was to describe characteristics and evolution of critically-ill 
patients with medical rhabdomyolysis and to identify prognostic fac-
tors associated with short and long-term outcomes.
Patients and methods: A retrospective study was conducted 
between January 2006 and December 2016, in the three medical ICUs 
of Lyon (France). All adult patients hospitalized with severe medi-
cal rhabdomyolysis (creatine kinase [CK] > 5,000  IU L) were included. 
Demographic features, comorbidities (Charlson score), clinical and 
laboratory data including AKI (according to KDIGO classification), 
organ failure support, day-28 outcome and one-year mortality were 
collected.
Results: A total of 427 patients were included. The mean age was 
55 ± 17 years, and sex ratio was 1.8. The most common causes of rhab-
domyolysis were immobilization (n = 159, 37%) and sepsis (n = 116, 
27%). At admission, SOFA score was 8.8 ± 5.1, and mean CK level 
reached 16.814 ± 28.616  IU L. During ICU stay, 324 patients (76%) 
developed AKI and 132 (31%) required renal replacement therapy. 
ICU, day-28, and one-year mortality were 27, 26 and 32%, respec-
tively. Initial CK level did not significantly differ between patients 
alive (18.186 ± 30.238 IU L) and dead (12,644 ± 22,617 IU L) at day 28 
(p = 0.05). After multivariate analysis, Charlson score and organ failures 
(cardiovascular, respiratory or neurological) were found to be indepen-
dently associated with day-28 mortality (p < 0.05). Age, Charlson score 
and highest SOFA score during ICU stay were independent factors 
associated with one-year mortality (p < 0.05).

Conclusion: These results emphasize the poor outcome of critically-
ill patients with severe medical rhabdomyolysis. In this population, 
comorbidities and organ failures, but not initial CK level, appear to be 
major determinants of short and long-term prognosis.
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Introduction: In out-of-hospital cardiac arrest (OHCA), geographic 
disparities in outcomes may reflect baseline variations in patients’ 
characteristics but may also result from differences in the num-
ber of ambulances providing basic life support (BLS) and advanced 
life support (ALS). We aimed at assessing the influence of allocated 
ambulance resources on outcome in OHCA patients in a large urban 
community.
Patients and methods: From May 2011 to January 2016, we analyzed 
a prospectively collected Utstein database for all OHCA adults. Cases 
were geocoded according to 19 neighborhoods and the number of 
BLS (firefighters performing cardiopulmonary resuscitation and apply-
ing automated external defibrillator) and ALS ambulances (medical-
ized team providing advanced care such as drugs and endotracheal 
intubation) was collected. We assessed the respective influence of 
Utstein parameters, socio-economic characteristics and ambulance 
resources of these neighborhoods using a mixed-effect model with 
successful return of spontaneous circulation (ROSC) as the primary 
endpoint and survival at hospital discharge as a secondary endpoint.
Results: During the study period, 8754 non-traumatic OHCA occurred 
in the Greater Paris area. Overall ROSC rate was 3675 8754 (41.9%) and 
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survival rate at hospital discharge was 788 8754 (9%), ranging from 
33% to 51.1% and from 4.4% to 14.5% respectively, according to neigh-
borhoods (p < 0.001). Patients’ and socio-demographics’ characteristics 
significantly differed between neighborhoods (p for trend < 0.001). 
After adjustment, a higher density of ambulances was associated 
with successful ROSC (respectively aOR = 1.31 (1.14–1.51) + p < 0.001 
for ALS ambulances > 1.5 per neighborhood and aOR = 1.21 (1.04–
1.41) + p = 0.01 for BLS ambulances > 4 per neighborhood). Regarding 
survival at discharge, only the number of ALS ambulances > 1.5 per 
neighborhood was significant (aOR = 1.30 (1.06–1.59) p = 0.01).
Conclusion: In this large urban population-based study of out-of-hos-
pital cardiac arrests patients, we observed that allocated resources of 
Emergency Medical Service (EMS) are associated with outcome, sug-
gesting that improving healthcare organization may attenuate dispari-
ties in prognosis.
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Introduction: Infectious diseases represent a frequent cause of con-
sultation in the Emergency Department (ED). Biomarkers may help 
clinicians to diagnose infection from other causes. Severe eosinopenia 
may reflect level of systemic inflammation. The aim of our study was to 
evaluate severe eosinopenia, as defined a value < 0.01 G L (< 10 mm3), 
as a marker of infection.
Patients and methods: Patients admitted in the ED with at least one 
complete blood count were included. Biomarkers of infection were 
evaluated by multivariable logistic regression.
Results: Among 15.638 patients screened, 11.520 patients were finally 
included, 14% were infected. Severe eosinopenia was present in 49% 
of infected patients and 23% in non-infected patients (p < 0.001). 
Severe eosinopenia had a modest accuracy for diagnosis of infection 
with 49% sensitivity, 77% specificity, 26% positive predictive value, 
90% negative predictive value, 2.1 positive likelihood ratio and 0.47 
négative likelihood ratio. Accuracy was lower than other biomarkers 
as C-reactive protein, fibrinogen, procalcitonin and (neutrophilic) leu-
kocytosis. In mutivariable analysis, severe eosinopenia was an inde-
pendant factor of infection [adjusted odds ratio 1.3, (95% confidence 
interval 1.1–1.5), but lower than other biomarkers).
Conclusion: Severe eosinopenia, a reflect of systemic inflammation, 
was an independent factor associated with infection, but is not better 
than other usual biomarkers.
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Introduction: We assessed the quick Sequential Organ Failure 
Assessment (qSOFA) score as a predictor of in-hospital mortality or 

prolonged ICU stay in Emergency Department (ED) patients with sus-
pected infection.
Patients and methods: We measured qSOFA in a cohort of 11,205 ED 
patients with suspected infection. The primary outcome was in-hospi-
tal mortality and or ICU stay ≥ 3 days.
Results: The qSOFA score was positive in 2,429 (21.7%) patients. In-
hospital mortality, and in-hospital mortality or ICU stay ≥ 3 days were 
12.8% and 17.2% respectively for qSOFA positive patients vs 2.2% and 
4.2% for qSOFA negative patients (p < 0.0001). For the prediction of 
in-hospital mortality, a positive qSOFA had a positive predictive value 
(PPV) of 13% (95% CI, 11–14) and a negative predictive value (NPV) of 
98% (95% CI, 97–98). For the prediction of in-hospital mortality or ICU 
stay ≥ 3 days, the PPV and NPV of a positive qSOFA were 17% (95% CI, 
16–19) and 96 (95% CI, 95–96), respectively.
Conclusion: Among ED patients with suspected infection, a positive 
qSOFA identified those at much greater risk of mortality and longer 
ICU stay.
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Introduction: Using the SPECTRUM study, we aimed to evaluate 
whether hypoxemia in ICU among obese patients had different causes 
and management compared to non-obese patients.
Patients and methods: Subgroup analysis of a prevalence-point-day 
conducted in 117 French-speaking ICU aiming to report the patterns 
and outcomes of hypoxemic patients (defined by P F < 300  mmHg). 
Obesity was defined as a body mass index (BMI) > 30 kg m2.
Results: Among 1571 patients hospitalized in ICUs the day of the 
study with BMI data, 428 were obese (27%). 247 of them were hypox-
emic (57.7%) as compared with 597 1143 (52.2%) non-obese patients 
(p 0.05). They exhibited more frequent obesity-hypoventilation syn-
drome (23% versus 1.5% p < 0.001) and sleep apnea (19.4% versus 3.5% 
p < 0.001), less frequent non-obstructive chronic respiratory disease 
(2% versus 8.6% p < 0.001) and interstitial pulmonary disease (1.2% 
versus 4.4% p 0.02) and had more frequently home non-invasive ven-
tilation (NIV) (5.7 versus 2.9% p 0.05). Hypoxemia was mild in 52%, 
moderate in 39% and severe in 9%, similar to non-obese patients. ARDS 
criteria were fulfilled in 21.5% (versus 20.6% in non-obese patients). 
They required high flow oxygen, NIV and invasive ventilation respec-
tively in 5.7, 6.9 and 58.7% of cases, which was not different from 
non-obese patients. PEEP was higher (7 (IQR 5–10) versus 6 (IQR 5–8) 
cmH2O, p 0.03). Tidal volume in intubated patients was 7  ml  kg (IQR 
6–8.4) in obese patients versus 6.8 (6.1–7.7) (p 0.06). Plateau pressure 
was not different between the 2 groups (24 versus 22 cm H2O), as well 
as PaO2, PaCO2 and pH. Diagnosis of atelectasis was frequent in the 2 
groups (23% versus 25.7%). There was no difference in the use of prone 
position (5.2 versus 4.3%, p 0.66). ICU mortality of obese patients was 
20.6% versus 27.4% (p 0.04). Multivariate Cox model confirmed a nega-
tive independent association between obesity and ICU mortality.
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Conclusion: Obese patients represent more than 25% of the patients 
hospitalized in ICU the day of the study. Hypoxemia seems more fre-
quent in obese patients. Respiratory support and hypoxemia severity 
were similar between obese and non-obese patients. PEEP was higher 
in obese patients. Obesity was associated with a lower mortality.
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Introduction: In immunocompromised patient with acute respira-
tory failure (ARF), mortality remains high. First oxygenation strategy 
with non-invasive ventilation or high flow nasal oxygen has not been 
clearly demonstrated according to the patient status. We assessed 
assess outcomes in patients with hematological malignancies and 
acute respiratory failure (ARF) according to the initial ventilation strat-
egy, radiological lesion and ARF etiology.
Patients and methods: All patients with ARF included in MINIMAX, 
TRIALOH and IVNICTUS studies and who were not intubated at admis-
sion, were included in this post hoc analysis of three multicenter stud-
ies. An external validation was then performed in the EFRAIM cohort.
Results: 847 patients admitted with ARF were included. At ICU admis-
sion, radiological pattern was subnormal (n = 75, 9%), focal lesion 
(n = 159 + 20%), diffuse alveolar lesion (n = 444 + 55%) or interstitial 
lesion (n = 127 + 16%). Diagnosis of ARF was mainly related to bacte-
rial or viral pneumonia (335, 40%). Diagnosis of ARF was not found 
for 147 (17%) patients. First oxygenation strategy was standard oxy-
gen (n = 310), NIV (n = 400), HFNO (n = 65) and NIV + HFNC (n = 72). 
Bilateral alveolar pattern (OR = 2.05 (1.00–4.22), p = 0.05) was inde-
pendently associated with day-28 mortality after adjusting on NIV 
use within the 2 first days (OR = 1.76 (1.14–2.72), p = 0.01), SOFA score 
without respiratory item at ICU admission (OR = 1.16 (1.09–1.24), 
p < 0.001) and PaO2 FiO2 < 100 at ICU admission (OR = 1.69 (1.16–2.50), 
p = 0.007). Opportunistic infection (OR = 2.16 (1.14–4.09), p = 0.01) 
and no identified cause (OR = 1.97 (1.08–3.58)) were independently 
associated with day-28 mortality after taking into account NIV use 
within the 2 first days (OR = 1.86 (1.22–2.83), p = 0.0004), SOFA score 
without respiratory item at ICU admission (OR = 1.17 (1.10–1.25), 
p < 0.001) and PaO2 FiO2 < 100 at ICU admission (OR = 1.69 (1.16–2.50), 
p = 0.01). The analyses performed in the validation cohort confirmed 
the results found in the initial cohort.

Conclusion: NIV use, opportunistic or no identified diagnosis and 
bilateral alveolar radiological pattern were associated with mortality, 
after taking into account the severity of ARF disease using SOFA score 
and PaO2 FiO2 ratio.
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Introduction: High-flow oxygen therapy (HFNC) has shown a benefit 
for the prognosis of patients with hypoxemic acute respiratory failure 
(ARF), while noninvasive ventilation (NIV) remains debated in this indi-
cation. We evaluated the effect of HFNC on alveolar recruitment and 
lung volumes in hypoxemic ARF compared to NIV and facial mask (FM).
Patients and methods: A prospective cross-over physiological study 
was conducted. Eligible patients had to present a hypoxemic ARF due to 
pneumonia requiring HFNC and or NIV according to ICU physician. Car-
diogenic pulmonary oedema and underlying respiratory disease were 
excluded. Each patient was investigated with the Pulmovista® (Dräger, 
Lübeck, Germany) device and underwent 15  min periods of HFNC or 
NIV in a randomized order, interspersed with 15 min periods of FM used 
as reference. The primary endpoint was the comparison of global and 
regional end-expiratory electrical lung impedance (EELI) between NIV 
and HFNC. Secondary endpoints were the comparison, between the 3 
techniques, of lung volumes (global and regional tidal variations (TV), 
respiratory parameters, hemodynamic tolerance, dyspnea and comfort.
Results: NIV and HFNC significantly increased the global EELI compared 
with FM (2056 [1070 + 2825] vs. 4083 [2928 + 5134], p = 0.001 and 1448 
[1028 + 3542] vs 2921 [1706 + 4850], p = 0.0001, respectively). No global 
EELI difference was found between NIV and HFNC (4083 [2928 + 5134] 
vs 2921 [1706 + 4850], p = 0.4) (fig 1.1). Global and regional TV increased 
under NIV compared to HFNC (p < 0.05) or FM (p < 0.05), while HFNC did 
not modify TV over FM. NIV significantly improved the SpO2 FiO2 ratio 
compared to HFNC (p = 0.001) (fig 1.2). HFNC significantly reduced res-
piratory rate vs FM (p = 0.04) but not NIV. No difference was found for 
dyspnea score between the 3 techniques. Patient comfort was similar 
between HFNC and FM but decreased with NIV.
Conclusion: This study demonstrates a similar benefit of HFNC and 
NIV on alveolar recruitment with the settings used, as compared to 
FM. By contrast to HFNC and despite a better oxygenation, NIV also 
increases lung volumes which may contribute to its potentially del-
eterious effect during hypoxemic ARF leading to the recent concept 
of Patient Self Inflicted Lung Injury or P-SILI (Brochard L et al. AJRCCM 
2017 + 195-438-42).
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Introduction: Data concerning respiratory mechanics of intubated 
patients separately analyzing the lung and the chest wall are scare. 
This study aims at describing respiratory mechanics (respiratory 
system compliance (CRS), lung compliance (CL), chest wall compli-
ance (CCW) and end-expiratory lung volume (EELV)) of all intubated 
patients admitted to Intensive Care Unit (ICU).
Patients and methods: This is an interim analysis of a prospective 
single-center study. All patients admitted to ICU, intubated and para-
lyzed as part of the routine care, without contraindication to esopha-
geal pressure measurement were included. Respiratory mechanics 
measurements were performed at their admission to ICU with stand-
ardized ventilator settings. CL and CCW were measured using esopha-
geal pressure measurement (Nutrivent catheter, Sidam ®, San Giacomo 
Roncole, Italy). EELV was measured, at a positive end-expiratory pres-
sure of 5 cmH2O, using the nitrogen washout-washin technique (CRF 
inview, GE-Healthcare ®, Madison, WI, USA). Results are presented as 
median [IQR]. Correlations were analyzed using Spearman test.
Results: 30 patients were included in the study. ICU admission diag-
noses were sepsis other than pulmonary (9 patients, 30%), pneumo-
nia (5 patients, 17%), cardiac arrest (6 patients, 20%), acute cardiac 
failure (5 patients, 16%) or neurologic disorder (5 patients, 17%). Ten 
patients (33%) met Acute Respiratory Distress Syndrome criteria at the 
day of respiratory mechanics measurement. Distributions of CRS, CL 
and CCW are presented in figure  1. There was a wide distribution of 
CCW values. CCW impairment (defined as CCW < 100 mL cmH2O) was 
observed in 7 patients (23%). No clinical history of abdominal hyper-
tension was found in these patients. CCW was not correlated with the 
body mass index (p = 0.21 + r = 0.24). CL was well correlated with EELV 
(p < 0.001 + r = 0.80).
Conclusion: This study shows that, in a non-selected population of 
intubated patients admitted to ICU for various reasons, distributions 
of CL and CCW are wide. CCW impairment is not rare and cannot be 
predicted by the patient’s medical history or morphology. The good 
correlation between CL and EELV is consistent with data establishing 
that CL represents the aerated lung volume.
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Introduction: Ventilatory Acquired Pneumonia (VAP) is one of the 
main nosocomial infection in adult ICU. Only one prospective mul-
ticenter study performed during six months in 16 PICUs of the US 
has prospectively described pediatric VAP. We design the INCIPAVE 

study to report the occurrence of VAP in european PICUs, focusing on 
patients, risk factors (RF), micro-organisms involved, diagnostic tools 
and antibiotics used. The first aim of this study was to calculate the 
incidence of VAP.
Patients and methods: Multicenter prospective cohort study from 
03/04/2017 to 03/04/2018 including all patients mechanically ven-
tilated (MV) at least once in eight PICUs, one in the Netherlands and 
seven in France. VAP was defined using the 2015 CDC criteria, applied 
during PICU stays, excluding the 48  h preceeding and following 
PICU. Patients were described on admission and main RF ever tested 
in the medical litterature were daily included by a pediatric intensiv-
ist of each PICU in an electronic database on a securized dedicated 
website. The Ethics Committee of the French Society of Intensive 
Care approved the study, which has been declared to the CNIL and 
recorded on Clinical-Trials.org. All parents were individually informed 
by a dedicated sheet. Descriptive data are reported as number (%) or 
medians [first-third quartiles]. Incidence was calculated as the number 
of VAP for 1000 days of MV.
Results: These results are based on declarative information reported 
in the INCIPAVE database during its first opening on September 2018, 
before cleaning. During one year, 2047 episodes of MV were included 
in 1856 patients (26.5  months [6 + 92], 12kgs [6.4 + 23.22], 56% of 
males). Main reasons for admission to PICU were post-operative care 
(35.1%) and respiratory (23.7%), neurological (17.1%) or circulatory 
(12.2%) failures. PIM-2 score was 2.8% [1.3 + 7.5] with an observed 
mortality of 10.9%. PELOD-2 score on day-1 was 5 [4.7]. Patients were 
ventilated via uncuffed tubes in 19.6% of cases (7.8% of tracheos-
tomy). A total of 158 VAP was declared during 11685 days of MV. The 
incidence of VAP was 13.5 1000 days of MV (IC95% - [11.4 + 15.6]).
Conclusion: This incidence of VAP in INCIPAVE study is higher than the 
incidence reported recently by Gupta (7.0 1000 days of MV) (1). New 
analyses are planned after cleaning of the database, including a spe-
cial reading of each case of VAP.
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Introduction: Pediatric sepsis remains a burdensome public health 
problem, especially in patients with immuno-deficiency. Adherence to 
Survival Sepsis Campaign (SSC) would be associated with lower mor-
tality. However, this correlation had never been evaluated in children 
with hematologic malignancies.
Patients and methods: Retrospective bicentric cohort study of children 
with identified hematologic malignancy or hematopoietic stem cell 
transplantation and requiring intensive care for severe sepsis between 
January 2011 and August 2017. Detailed description of sepsis resuscita-
tion just before and within six hours after the diagnosis of sepsis. Evalua-
tion of adherence to SSC recommandations, before and after admission 
to Pediatric Intensive Care Unit (PICU). Accurate analysis of microbio-
logic etiologies. Assessment of mortality 6 months after the sepsis.
Results: 65 patients were included from the 78 who have been 
screened. Before admission in ICU - 38% of them did not receive 
oxygen, 47% of patients showed low blood pressure for age without 
continuous infusion of inotropes, and lactic acid was measured in few 
patients (14%). Within 6 h of PICU admission, 28% did not receive oxy-
gen and only 24% of patients with continuous infusion of inotropes 
were ventilated. Lactic acid and central venous oxygen saturation 
measurements were obtained in only one third of patients. An infec-
tious organism was isolated in 51% of patients. The most common pri-
mary site of infection was central venous catheter (70%) and 5 patients 
(13%) showed a fungic infection. The mortality within 6  months was 
evaluated at 18.5%.
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Discussion: Adherence to SCC recommandations for hematologic chil-
dren with sepsis appeared inadequate. However, mortality was lower 
in our study than in other previous data.
Conclusion: Higher adherence to SSC recommandations for children 
with hematologic malignancies and better sensitization of medi-
cal and nurse staff would be potentially associated with much better 
prognosis.
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Introduction: HFNC has emerged as a promising method to provide 
respiratory support in bronchiolitis. Only two RCT had evaluated HFNC 
in less severe bronchiolitis admitted in general wards but failed to 
demonstrate a reduction in the length of oxygen therapy or in the pro-
portion of patient transferred in PICU (Kepreotes 2017, Franklin 2018). 
Therefore, we performed a superiority trial to test the hypothesis that 
HFNC could reduce the proportion of treatment failure requiring non-
invasive ventilation among infants in these setting.
Patients and methods: Inclusion- first episode of bronchioli-
tis in infant (less 6  months-old), SpO2 in room air < 95%, m-WCAS 
score > or = 2 and < or = 5. Exclusion - urgent need for NIV, mWCAS > 5 
or 6, lack of consent. Randomization - standard oxygen therapy (up to 
2 L min)(control) or HFNC (3 l kg min)(experimental). Cross-over wasn’t 
allowed. Failure criteria- FiO2 > or = 40% or nasal flow oxygen > 2L min 
to maintain SpO2 target, increasing m-WCAS score or > 5–6, refractory 
apnea and or increasing PaCO2 at H6. Primary endpoint- proportion 
of patient in treatment failure requiring non-invasive within 7-days 
following randomization. Secondary endpoint- percentage admitted 
in ICU, assessment of short term respiratory status, general ward unit 
LOS, oxygen and nutritional - support free days.
Results: During the 6 months study period (2016–2017), 2630 patients 
admitted for bronchiolitis into the 17 PED’s network were screened of 
whom 271 underwent randomization (268 in the intention-to-treat 
analysis) (table 1). HFNC didn’t improved the primary outcome. Failure 
occurred in 21 of 133 patients (15%) in the HFNC group and 27 of 135 
(20%) in the control group (OR IC 95% + 0.75 [0.40 + 1.40] + p = .36). 
HFNC didn’t reduced the risk of admission in ICU (21 (15%) 
in HFNC group versus 26 (19%) in control (OR IC 95% + 0.78 
[0.41 + 1.41] + p = .45). Any patient was intubated. The main reason 
for treatment failure was the worsening of mWCAS score. Mean LOS 
on general ward unit was lower in the control group (3.8 + - 2.7 days 
versus 4.4 + -2.4 days + p = 0.04). Short-term assessment of respiratory 
status didn’t shown difference except for mWCAS score and RR in favor 
HFNC. Three pneumothorax was reported in HFNC group.
Conclusion: There was neither evidence of lower rate of non-invasive 
ventilation support among patients receiving HFNC therapy nor differ-
ence in the rate of ICU admission.

Characteristics HFNC group 
(N = 133)

Standard 
group 
(N = 135)

P

Age, Mean (SD)-d 68 ± 48 65 ± 46 0,53

Weight, Mean (SD)-kg 5,1 ± 1,5 4,9 ± 1 0,38

Female sex-no.(%) 0,135

Gestational age, Mean (SD)-weeks 38 ± 2 38 ± 2 0,92

-proportion of premature, no.(%) 16 (12%) 16 (11%) 0,9

Duration of symptoms before  
randomization, Mean (SD)-days

3,3 ± 2,1 3,1 ± 2,2 0,19

Temperature, Mean (SD) -°C 37,2 ± 0,6 37,2 ± 0,5 0,85

Characteristics HFNC group 
(N = 133)

Standard 
group 
(N = 135)

P

RR, Mean (SD) -bpm 53 ± 13 55 ± 14 0,34

Heart rate, Mean (SD)-bpm 156 ± 18 154 ± 18 0,51

SpO2, Mean (SD)-% in room air 90 ± 3 90 ± 3 0,70

m-WSCA score, Mean (SD) 3,3 ± 0,8 3,1 ± 0,7 0,028

PtCO2, Mean (SD)-mmHg 50 ± 11 50 ± 10 0,59

pH, Mean (SD) 7,34 ± 0,07 7,33 ± 0,05 0,17

Viral cause-no./total no.(%)

Number tested, no 103 105 0,94

RVS status, no. (%) 85 (82%) 87 (82%) 0,27
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Introduction: Acute chest syndrome (ACS) is one of the most frequent 
and severe manifestations of sickle cell disease in childhood. The 
physiopathological mechanisms of ACS are complex and resulted in 
severe abnormalities of ventilation perfusion ratio. Our hypothesis is 
that non-invasive ventilation (NIV) could be an important component 
of ACS treatment. The main objective of this study is to describe the 
tolerance of NIV in the pediatric ACS.
Patients and methods: Bicentric prospective study from 01 09 2016 to 01 
09 2017, including all sickle cell patients admitted to pediatric intensive 
care unit (PICU) for ACS. The main composite objective was to describe 
the tolerance of NIV by identifying the following four components- i) fre-
quency of use, ii) effects on work of breathing evaluated by the clinical 
respiratory score (CRS), iii) circumstances of NIV weaning, iv) child’s com-
fort scored by the COMFORT scale, and the occurrence of complications.
Results: From the thirty-seven children included, 30 (81%) were ven-
tilated with NIV for 34 [22 + 53] hours for a duration of stay in PICU 
of 3.0 [2.0 + 4.1] days. All children were discontinuously ventilated in 
Pressure Support (PS) mode. The CRS dropped rapidly between H0 and 
H4- from 6 [4 + 7] at H0 to 4 [3 + 6] at H4 (p = 0.0006), without change 
in the SpO2 FIO2 ratio during the same time (385 [320 + 463] versus 
398 [331 + 438], p = 0.25). The COMFORT score was the same with or 
without NIV. We did not report any NIV complication.
Conclusion: The majority of children admitted to PICU with an ACS are 
broken down into NIV in PS mode. NIV was very well tolerated and was 
able to decrease respiratory distress in the first hours without modify-
ing oxygen requirement.
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Introduction: By contrast to neurological and respiratory failure, 
the place for endotracheal intubation and mechanical ventilation is 
not detailed in guidelines on septic shock, evidencing a lack of dedi-
cated studies. The objective of this study was to assess the association 
between early endotracheal intubation (before H8 following vasopres-
sor initiation - H0) and outcome (ICU survival) in septic shock patients, 
taking into account presence or absence of classical intubation criteria 
(i.e. neurologic and or respiratory failure).
Patients and methods: This prospective multicenter observational 
study was conducted from May 2016 to October 2017 in 32 ICUs (France 
and Spain). All successive adult patients suffering from septic shock and 
admitted in participating ICUs were considered. Criteria defining three 
groups of patients were defined a priori according to the potential neu-
rologic respiratory motivation of intubation between H0 and H8—1) 
“classical indication group” (CIG) in presence of straightforward indica-
tion for endotracheal intubation, 2) “intermediate group”(IG) in presence 
of moderate impairment, 3) and non-classical motivation group (NCG) 
in absence of significant impairment. Then, a propensity score was con-
structed to establish the probability of being intubated.
Results: Eight hundred and fifty-nine patients were recruited. Two 
hundred and twenty-six patients were sorted into the CIG, 329 into 
the IG and 190 into the NCG. Early intubation was performed in 51% 
of the CIG, 22% of IG and 9% in NCG. Multivariate analysis showed 
that groups (CIG > IG > NCG), higher SAPS II and early intubation 
(OR = 1.65 [1.07–1.56]) vs. no early intubation, were independently 
associated with higher ICU mortality. The propensity score was 
constructed entering 586 patients. An increased risk of death was 
observed throughout the range of the propensity score in early intu-
bated patients vs. not early intubated patients, all the more that the 
propensity score was increased (p < 0.001), see figure *In a multivariate 
analysis, delayed intubation showed no impact on mortality vs. early 
intubation with OR = 0.99 [0.52–1.87] + p = 0.97 for patients intubated 
between H8-H24 vs. patients intubated before H8 and OR = 1.66 [0.76–
3.65] + p = 0.21 for patients intubated between H24 and H72.
Conclusion: An association between early intubation and higher 
mortality was observed both in a multivariate model and using a pro-
pensity score in septic shock patients. This study opens the way for a 
prospective interventional trial.
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Introduction: Some patients with septic shock may develop very 
severe myocardial dysfunction refractory to medical treatments. Sev-
eral cohorts and case-report studies reported salvage therapy with 
veno-arterial extracorporeal membrane oxygenation (VA-ECMO) in 
those patients. The aim of this study was to assess the usefulness of 
VA-ECMO as rescue therapy during refractory myocardial dysfunction 
associated with septic shock.
Patients and methods: In this multicenter international retrospec-
tive study, patients from 4 ECMO centers implanted with VA-ECMO as 
a rescue therapy from 2008 to 2018 for refractory septic shock with 
severe myocardial dysfunction (cardiac index below 3 L min  m2 and 
or left ventricular ejection fraction below 35%) were included. As con-
trols, 228 patients exhibiting severe myocardial dysfunction during the 
same period of time but who did not receive ECMO were isolated from 
3 large septic shock databases, and were included the first day they 
met criteria for severe myocardial dysfunction. ECMO and non-ECMO 
patients outcomes were compared after matching for disease severity. 
The primary end point was mortality at 90 days.
Results: (mean ± SD and n (%) are shown) Eighty-two patients rescued 
with VA-ECMO were included. Patients exhibited extremely severe 
myocardial dysfunction (mean cardiac index at 1.54 ± 0.54 L min  m2 
and left ventricular ejection fraction 28.1 ± 5.7%), despite very high 
doses of catecholamines (mean inotropic score 279 ± 247 µg kg min). 
They also had profound lactic acidemia (pH 7.13 ± 0.15 and lactatemia 
8.9 ± 4.4  mmol/L) and severe multiple organ failure (SOFA score 
16.6 ± 2.9 and SAPS-II score 78.3 ± 16.1). Seventy-eight of them could 
be matched with non-ECMO patients based on a propensity score for 
disease severity (lactatemia, cardiac index and SOFA score). Mortality 
at 90 days was dramatically reduced in matched ECMO patients com-
pared to controls, (41% vs. 87%, p < 0.0001). In a sensitivity analysis, all 
patients with cardiac index monitoring were weighted using match-
ing weight ponderation on inotropic score, lactatemia, SOFA score, 
age and cardiac index at inclusion. Mortality at 90 days remained sig-
nificantly reduced in weighted ECMO patients. Finally, survivors in the 
ECMO group reported acceptable SF-36 evaluated health-related qual-
ity of life in the months following ICU discharge.
Conclusion: In this retrospective propensity-matched study, rescue 
therapy with VA-ECMO was associated with a dramatic reduction in 
90 days mortality for patients with refractory septic shock and severe 
myocardial dysfunction.
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Introduction: Fluid expansion is the first therapeutic option in 
patients presenting acute circulatory failure but its hemodynamic 
effects (persistency and time of maximal increase in cardiac output) 
are unknown. We sought to describe the time course of cardiac output 
over a 2-hours period after a fluid expansion. Our objectives were 1) to 
identify patterns of fluid responsiveness and 2) to determine the time 
of maximal increase in cardiac output during and after fluid expansion.
Patients and methods: It was a prospective multicentre observational 
study conducted in four intensive care units. To be included, mechani-
cally ventilated patients with acute circulatory failure (infusion of norepi-
nephrine) had to be equipped with a transpulmonary thermodilution 
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device (PiCCO 2) and a decision of fluid expansion (500 ml of saline over 
a standardized 10-minutes period) had to be made. Calibration was 
achieved before and at two hours after fluid expansion. Transpulmo-
nary thermodilution derived indices were collected over the two-hours 
period of observation. Fluid responsiveness was defined as an increase 
in cardiac index 15% from the start of the fluid expansion. Four patterns 
of fluid responsiveness were predefined- never responders, ultrafast 
responders (before the end of the fluid expansion), short-term respond-
ers (at the end of the fluid expansion) and persistent responders (over 
the 2-hours observation period). No change in drugs dosage nor ventila-
tory settings were allowed during the study.
Results: Fifty-eight patients (79 cases) were included. Septic shock was 
the main reason of acute circulatory failure (46 58, 79%). Patterns of 
fluid responsiveness were the followings- non-responders (36 79, 46%), 
ultrafast responders (3 79, 4%), short-term responders (13 79, 16%) and 
persistent responders (6 79, 8%). In addition, 21 (27%) patients had 
hemodynamic instability and required a second fluid expansion dur-
ing the protocol. No significant difference was found between patterns 
in terms of baseline hemodynamic characteristics nor drugs adminis-
trated. The increase in cardiac output was maximal after 300 [189–411] 
seconds in never responders, after 516 [396–672] seconds in ultrafast 
responders, after 456 [360–660] seconds in short-term responders and 
after 348 [315–372] seconds in persistent responders.
Conclusion: Persistent fluid responsiveness occurred in a minority of 
patients presenting acute circulatory failure. Maximal increase in cardiac 
output could be observed during fluid expansion between 5 and 10 min.
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Introduction: Fluids composed of molar sodium lactate have recently 
been identified as beneficial in endotoxinic animal models1. The 
objective of our work was to evaluate the effects of molar sodium 
lactate on micro- and macro-circulation, capillary leakage and differ-
ent biological parameters in a sepsis rat model of caecal ligation and 
puncture (CLP).
Patients and methods: We realized CLP in 30 rats randomized in 
3 groups (n = 10 per group)- Sham + CLP-NaCl 0.9% + CLP-Lac-
tate 11.2%. Immediately after CLP, fluids were infused intravenous 
(2.5 mL kg h) during 18 h. Then, we evaluated mesenteric microcircu-
lation (laser speckle imager), cardiac function (echocardiography) and 
inflammation (uremia, albuminemia, VEGF-A, IL-1β, IL-10, TNFα). Assay 
of capillary leakage using Blue Evans extravasation in the lung and gut 
were realized on additional rats (n = 5 group). Results are expressed as 
medians with interquartiles and comparisons versus CLP-NaCl were 
realized using Kruskall-Wallis or ANOVA test.
Results: Mesenteric microcirculation was lower in CLP-NaCl vs. Sham 
(240.6 [209.3–390.8] vs. 935.9 [855.0–1067.0] pixels unit, p < 0.0001) 
and CLP-Lactate (735.5 [407.4–878.8], p = 0.0006). CLP-NaCl rats pre-
sented a lower cardiac output vs. Sham (0.14 [0.10–0.18] vs. 0.30 
[0.26–0.34] mL/min g, p = 0.004) and CLP-lactate (0.34 [0.28–0.43], 
p < 0.0001) and lower left ventricular shortening fraction vs. CLP-Lac-
tate (39.1 [32.9–51.8] vs. 55.2 [46.2–73.2]  %, p = 0.009). There was no 
difference concerning albuminemia, left ventricular diastolic diameter, 
central venous pressure or E A mitral flow ratio between CLP-NaCl and 

CLP-lactate, suggesting comparable volemia. Mean arterial pressure 
between CLP-NaCl and CLP-Lactate was similar at the end of infusion. 
Evans Blue diffusion was reduced in the gut and the lung for CLP-lac-
tate (37.2 [31.0–43.3] vs. 112.7 [63.3–141.6] and 107.5 [82–174.3] vs. 
272.7 [221.8–444.5] ng  EB mg of tissue). Plasma levels of lactate and 
3OH-butyrate were higher in CLP-lactate vs. CLP-NaCl (6.03 [3.08–10.3] 
vs. 3.19 [2.42–5.11] mmol/L, p = 0.04 + 400 [174–626] vs. 189 [130–301] 
µmol L, p = 0.03), but no difference for plasma pyruvate or acetoac-
etate. Inflammatory response was reduced in CLP-lactate (IL-1β- 172.2 
[119.0–446.3] vs. 927.7 [244.8–1470] pg  mL, p = 0.004 + TNFα- 17.9 
[12.5–50.3] vs. 53.9 [30.8–85.6] pg mL, p = 0.005 + IL-10- 351.6 [267.0–
918.6] vs. 904.5 [723.1–1243] pg mL) as well as VEGA-A plasma levels 
(198.2 [185.3–250.0] vs. 260.7 [249.8–268.9] pg mL, p = 0.009). No dif-
ference was observed for syndecan plasma level.
Conclusion: We demonstrate for the first time that molar lactate fluid 
perfusion protects against CLP-induced cardiovascular dysfunction, 
mesenteric microvascular alteration and capillary leakage, in associa-
tion with a significant reduction in inflammatory process. These results 
suggest that molar lactate fluid perfusion may be an attractive target 
for the treatment of sepsis.
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Introduction: Pneumocystis jiroveci pneumonia (PCP) is one of the 
main opportunistic complications in patients infected with the human 
immunodeficiency virus (HIV), but it also affects non-HIV-infected 
patients, with mortality rates of 30 to 60%. We have described the 
population of HIV-negative patients hospitalized in intensive care 
units (ICU) for PCP.
Patients and methods: A French multicenter retrospective study per-
formed in 12 ICUs from ARCO (Association des Réanimateurs du Cen-
tre Ouest) between January 1st 2012 and December 31st 2017.
Discussion: 117 patients were included, mean age 63.9  years. The 
main underlying diseases were hematological diseases (46 cases, 
39.3%). 99 patients (83.9%) received chemotherapeutic treatments, 
77 (65.8%) were on steroids. Of 44 patients undergoing steroids 
potentially**eligible for PCP prophylaxis, 43 did not received it (97.7%).
105 patients (89.7%) had dyspnea as their main symptom. A biological 
inflammatory syndrome was present in 116 cases**(98.8%). Chest CT 
revealed an interstitial lung disease for 53 patients (65.4%). The diag-
nosis was made during bronchial fibroscopy with bronchoalveolar lav-
age (BAL) in 106 cases (90.6%) and by non-invasive method (specific 
sputum PCR, B D glucan assay) in 11 cases (9.4%) with a mean diagnos-
tic delay after admission of 4.5 days.
65 subjects (55.5%) were mechanically ventilated (average duration 
of 15.5  days). 35 patients (30.3%) developed septic shock with vaso-
pressor support (average duration of 6.4 days). 39 patients (33.3%) had 
acute renal failure according to the KDIGOcriteria. The average length 
of stay in ICU was 14.8  days. 36 patients (30.7%) were treated for a 
possible PCP upon admission and the average treatment time for the 
other patients was 3.9  days. 112 (97.5%) received curative treatment 
with cotrimoxazole and 26 (23.3%) developed side effects. Steroids 
were associated with anti-infective treatment for 96 patients (82%) 
with no impact on evolution. The mortality rate in ICU was 46 (39.3%).
Conclusion: PCP is an increasingly infection over immunosuppressed 
non HIV infected patients. Our study confirms the severity of this 
pathology and the main populations at risk. PCP should be mentioned 
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in cases of pulmonary involvement in at-risk patients and a proba-
bilistic treatment should be implemented quickly. The interest of an 
adjuvant steroid treatment remains to be demonstrated. Recommen-
dations on prophylactic treatment should be more widely distributed 
and probably further refined.
No authors have any conflicts of interest.
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Introduction: Candidemia is a major threat for patients with cancer. 
This study sought to identify outcomes of critically ill immunocom-
promised patients with candidemia. Our secondary objectives were 
to describe the clinical phenotype of patients, Intensive Care Units 
(ICU) features, Candida ecology, and factors associated with hospital 
mortality.
Patients and methods: Adult critically ill immunocompromised 
patients with candidemia were retrospectively included from 3 ICUs. 
Immune defect was defined as an underlying solid tumor, hematologi-
cal malignancy or autoimmune disease.
Results: Overall, among 31792 patients admitted in 3 ICUs over a 15-y 
period (2002 to 2017), 219 developed a Candidemia (0.7%). Of these, 
121 had an underlying immune defect and were ultimately included. 
Two third of the patients had hematological malignancy, chiefly non-
Hodgkin’s lymphoma (37%), and acute leukemia (21%). Respectively, 
10% and 7% of included patients underwent autologous or allogeneic 
stem cell transplantations. Most patients had one or more risk factors 
of candidemia. During ICU stay, 91 (75%) patients needed invasive 
mechanical ventilation, 71 (61%) patients needed renal replacement 
therapy, and 91 (75%) patients needed vasopressors. One out of five 
patients (21%) was considered as emergency surgery patients. Can-
dida albicans (54%) was the predominant specie, followed by glabrata 
(19%), tropicalis (11%), parapsilosis (7%) and krusei (7%). One third of 
identified Candida was resistant to Fluconazole (30%) and 8% to Echi-
nocandins. ICU mortality was 52% and hospital mortality was 60%. 
Candida specie or susceptibility was not associated with outcome (fig-
ure). Median time from feature of candidemia onset to first antifungal 
therapy was 3 (1–3) days. After adjustment for confounders, need for 
vasopressors (HR- 1.8 + CI95%- 1.1–3.1), need for mechanical ventila-
tion (HR- 2.0 CI95%- 1.1–3.8) and allogeneic stem cell transplantation 
(HR- 2.5 + CI95%- 1.1–6.0) were independently associated with hos-
pital mortality. Half the patients (58%) developed candidemia more 
than 24 h after ICU admission and 42% were admitted in ICU for severe 
candidemia. There was no difference in clinical or Candida features or 
outcomes between these two kinds of patients.
Conclusion: Candidemia in critically ill immunocompromised patients 
is associated with high mortality rates. Despite high prevalence of non-
albicans Candida, only severity and preexisting allogeneic stem cell 
transplantation were independently associated with poor outcome. 
Last, antifungal therapy proved to be started late as regard to symptoms. 
Then, development of strategies to reduce this delay are warranted.
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Introduction: Invasive candidiasis (IC) is associated with a high inci-
dence of mortality in intensive care unit (ICU). Delayed antifungal ther-
apy for IC contributes to poor outcomes in ICU. None of the predictive 
published risk scores are able to accurately predict IC. Therefore, 
new scores introducing previous anti-infective therapy, elapsed time 
between admission, risk evaluation and differentiating candidemia 
and other invasive candidiasis should be developed.
Patients and methods: Retrospective analysis of data from the OUT-
COMEREA prospective multicenter cohort. Critically ill patients with 
an ICU length of stay of at least 3  days were included. Multivariable 
sub-distribution survival models with competing risk were used at 
each day, from day 1 to day 10 using a landmark method with a slid-
ing window and an horizon of 10 days. The impact of every identified 
risk was analysed for candidemia and invasive visceral candidiasis 
(IVC- Candida peritonitis or pleural candidiasis) separately. Competing 
risks were ICU-death and ICU-discharge. Predicted probability of infec-
tion during the next 10 days was calculated at day 1, 4 and 7 based on 
cumulative incidence function of every combination of risk.
Results: 16901 patients were included. Candidemia occurs in 96 
patients and IVC in 87 patients. Antifungal therapy was used in 2019 
(12%) patients. In multivariate analysis, 10 risk factors for candidemia 
and 12 for IVC were identified (figure). We confirmed the impact of 
some previously described risk factors (i.e. septic shock, multifocal 
colonization, SOFA score, hospital stay before ICU, parenteral nutri-
tion, corticosteroids, blood transfusion, mechanical ventilation and 
surgery). Those risks were differently associated with candidemia and 
IVC. Some variables such as corticosteroids therapy, blood transfusion 
and mechanical ventilation were only associated with candidemia. 
Risks were time dependent with some having more impact on early 
state (landmark time < 5) or on late onset (landmark time > day 5). 
Antibiotherapy (broad spectrum, piperacillin-tazobactam), number 
of PPI days of use and a medical history of cancer were only associ-
ated with IVC after landmark time 5. Prediction model found maxi-
mum predicted probability of 38, 17 and 16% at landmark 1, 4 and 7 
respectively for candidemia and 58, 52 and 41% for IVC. A shiny app 
was developed to compute the predicted risk of candidemia or IVC 
depending on risk factors combination.
Conclusion: Risk factors of Candida infection are different for candi-
demia and IVC and must be analysed as distinct diseases. Moreover, 
those risks are highly time-related with an early and late pattern dur-
ing ICU stay.
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Introduction: Zygomycosis is an invasive fungal infection, with an 
increasing incidence especially in patients with hematological malig-
nancy. Its prognosis is poor because of its high invasive power, lead-
ing to fungal dissemination and tissular necrosis. No study aimed to 
describe patients with zygomycosis admitted in intensive care units 
(ICU). We aimed to describe epidemiology of zygomycosis in French 
ICU and evaluate outcomes.
Patients and methods: We performed a retrospective multi-center 
study in 16 French ICUs (universitary hospitals or general hospitals) 
between 2008 and 2017. During this period, 74 patients were diag-
nosed as having probable or proven zygomycosis. We reported 
demographic baseline and evolutive clinical data and compared the 
patients who survived in ICU (21 patients) and the patients who did 
not (53 patients) with univariate and multivariate analyses to identify 
factors associated with ICU survival. Then, we also focus on the sub-
group of patients with hematological malignancy.
Results: Sixty of the 74 patients admitted in ICU and having zygomy-
cosis were deeply or mildly immunocompromised- 41 had an hema-
tological malignancy, 4 had a solid malignancy, 9 were solid organ 
transplant recipients, 2 had an inflammatory disease, 31 had long-
term steroids, 11 had a diabetes, 24 had a malnutrition. Among the 74 
patients, only 21 patients survived to ICU stay (28.4%) with a median 
survival of 22 days (Q1-Q3 = 9–106). In the univariate and multivariate 
analyses, survivors were significantly younger (p < 0.001), hematologi-
cal malignancy was less frequent (p = 0.003), as well as malnutrition 
(p = 0.02). Trauma was associated with better survival (p = 0.02) in 
univariate analysis, while all patients with a disseminated infection 
(2 or more non-contiguous infected organ) died in ICU (p = 0.007). 
**Regarding patients with hematological malignancy, median sur-
vival (n = 41) was 15 days (Q1-Q3 = 5–23.5 days), worse than 22 days 
(Q1-Q3 = 9–106) in the whole cohort. In multivariate analysis, surgery 
was the only factor associated with survival (p = 0.02)- no long-term 
survival was observed in the subgroup of patients without surgi-
cal management (Log-rank p < 0.001, Figure). The association of two 
antifungal treatment did not demonstrate any benefit in survival 
(p = 0.21).
Conclusion: Overall prognosis of zygomycosis in ICU remains poor, 
especially in patients with hematological malignancy. Despite an 
increased frailty, an aggressive management including early surgery 
was the only factor improving survival in this ICU population.
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Introduction: Adult onset Still disease (AOSD) is a rare and complex 
auto-inflammatory disorder with several systemic life-threatening 
manifestations and empirical treatment. Our objectives were to 
describe of clinical features, management and outcome of AOSD 
patients who required intensive care support.
Patients and methods: We undertook a 17-year retrospective multi-
center cohort study in 44 French academic ICUs from January 2001 to 
June 2017 including all cases of ICU admission related to life-threat-
ening AOSD. All patients older than 18  years were considered for 
inclusion if they met the following criteria- (1) admission to ICU, (2) 
related to systemic AOSD flare (according to Yamaguchi and or Fautrel 
criteria). The study methodology and the data privacy policy (French 
methodology of reference MR-003) were approved by our institutional 
ethics committee (application no. 156-2017) and registered on Clini-
calTrials.gov (NCT03276650).
Results: Forty-five patients were included (median age 34.5 (1st-3rd 
quartiles 24–42.5) years). Men were more affected (54%) than women. 
It was the first AOSD flare for 60% of population. Median SAPS II was 
32.5 (21.5–44). Cardio-circulatory (shock, 42% and pericarditis, 40%), 
respiratory (Acute Respiratory Distress Syndrome, 22%) and hemato-
logic (Reactive Hemophagocytic Syndrome, 16%) disorders were the 
most frequent life-threatening manifestations. Multiple organ failure 
was frequent (24%) and associated with bad prognosis if presented at 
admission (p = 0.021). Nine patients died (20%, median age of 24 (21–
41) years) among whom 8 with previously diagnosed AOSD, versus 10 
without previous diagnosis (p = 0.001). Comparison between survivors 
and non-survivors during ICU stay are shown in Table  1. Corticoster-
oids (CS) were used as first line therapy in 43 (96%) patients with effi-
cacy of CS monotherapy in 27 (63%). Three patients were successfully 
treated by anakinra, with 43% global efficacy. Four patients with more 
severe organ failures at admission died despite treatment with anak-
inra, introduced after several lines of other immunosuppressive agents 
(cyclosporine, etoposide, intravenous immunoglobulins).
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Conclusion: Herein, we report the largest cohort of patients admitted 
to ICU for life-threatening AOSD. It can lead to life-threatening presenta-
tion with miscellaneous presenting clinical spectrum and high mortality 
rate among young people with previous diagnosis of AOSD. Because of 
the lack of specific clinical and biological signs and its frequent cardio-
vascular collapse, the key point is to quickly eliminate septic diagnosis 
and add immunosuppressive treatment to empiric antibiotherapy.
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Introduction: We aimed to assess the characteristics, outcome and 
associated costs of septic shock complicating Systemic Lupus Erythe-
matosus (SLE).
Patients and methods: Characteristics of SLE patients experiencing a 
septic shock in France from 2010 to 2015 were analyzed through the 
French nationwide medico-administrative database. The factors asso-
ciated with the 1-year post-admission mortality were analyzed, the 
crude 1-year survival of SLE patients experiencing septic shock was 
compared to those admitted for another reason, and we compared 
the 1-year outcome and costs associated with SLE septic shock sur-
vival to a matched SLE ICU control population.
Results: Among 28.522 SLE patients, 1,068 experienced septic shock. 
Septic shock was severe (mean SAPSII score- 47.0 [± 21.6]) + 369 (34.6%) 
patients had invasive mechanical ventilation and 342 (32.0%) required 
renal replacement therapy. The 1-year mortality rate was 43.4% (n = 463). 
The hospital stay mean cost was € 25,327 [± 23,396]. Factors assocaited 
with 1-year mortality are on Table  1. Independently of the severity of 
comorbidities and acute illness, an associated Sjögren syndrome was the 
only specific SLE phenotype significantly associated with 1-year mortality 
(HR [CI95]- 1.392 [1.021–1.899]). Within one year, post-septic shock survi-
vors (n = 738) were re-admitted 6.42 [17.3] times for 64.1 [48.9] days with 
a total cost of € 14,431 [20,444]. Unmatched analysis showed that the out-
come of patients admitted in ICU for septic shock was poorer than that of 
patients admitted in ICU or hospital for another disease. Post-ICU 1-year 
hospital outcome and costs of septic shock survivors were not different 
from the other ICU survivors when matched on the severity of acute illness.
Conclusion: Associated Sjögren syndrome was the main determinant 
of the 1-year mortality among SLE patients experiencing septic shock. 
Although septic shock was a turning point in SLE history, survivors did not 
use more healthcare than survivors of another life-threatening disease.
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Introduction: Plasma exchange (PE) often leads to adverse effects. 
Sepsis resulting from impaired immunity caused by the removal of 
antibodies and related to catheter-associated infections represents 
the most severe complications. The study evaluate the infectious risk 
associated with the current use of PE and identify its predictive factors.
Patients and methods: All major patients admitted to our tertiary 
ICU and received PE therapy between 2002 and 2017 were included. 
Patients who developed secondary infection were compared to those 
who did not by the use of univariate and multivariate analysis.
Results: Eighty-eight patients underwent 616 PE procedures. 56% 
patients were in mechanical ventilation, 44% received constrictive drugs 
and 40% were in renal replacement therapy. Indications were Thrombotic 
Thrombocytopenic Purpura 48 (55%), Neurologic diseases 18 (20%), Vas-
culitis 14 (16%), autoimmune diseases 4 and other indications 4.
Adverse effects per-procedure were observed in 22% of patients in 
witch half of them were life-threathening. PE-associated infections 
occurred in 39 patients (44%). Median time elapsed from ICU admis-
sion and EP initiation to infection diagnosis were respectively 8 [5–14] 
and 4 [2–10] days. Infectious complications included 19 ventilation-
associated pneumonia, 6 nosocomial pneumonia, 16 viral reacti-
vations, 5 bacteremia, 4 catheter-associated infections, 4 urinary 
infections. Most of them were severe with a septic shock in 22 39 
patients (58%) and 8 patients deceased (20%).
The comparison by univariate analysis showed that patients with asso-
ciated infection had a significantly higher age, need more frequently 
a mechanical ventilation and vasoactive drugs. The number of PE and 
ICU and in-hospital length of stay were significantly higher in the infec-
tious group. No significant differences were observed between infec-
tious and no infectious groups regarding to severity score at admission, 
corticoids, immunosuppressive therapy, type of substitute liquid, PE 
volume. In multivariate analysis, age ([OR] = 1.05, CI95% 1.01–1.09, 
p = 0.02), number of session ([OR] = 1.22, CI 95% 1.08–1.39, p = 0.001) 
and requirement of mechanical ventilation ([OR] = 4.19, CI95% 1.27–
13.81, p = 0.02) were predictive of the infection occurrence. ICU mortal-
ity was higher in the infectious group (28% versus 16% p = 0.28).
Conclusion: PE was associated with an infection, in particular pneu-
monia, in 44% of patients and lead to a life-threatening condition in 
25% of them. Age, number of PE session and requirement of mechani-
cal ventilation were predictive of the occurrence of infection.
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Introduction: Recent advances in critical and rheumatic care may 
have impacted the outcome for patients with systemic rheumatic 
diseases (SRD) admitted to the intensive care unit (ICU). We aimed to 
reassess the short and long-term outcome and prognostic factors for 
SRD patients admitted to the ICU.
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Patients and methods: We conducted a multicenter retrospective 
observational study in seven French ICU. All SRD patients admit-
ted between 2006 and 2016 were included. In-hospital mortality 
and one-year survival after discharge were estimated through the 
Kaplan–Meier method and prognostic factors through Cox models. We 
compared survived and non-survived patients by univariate and mul-
tivariate analysis in order to identify prognostic factors of in-hospital 
mortality and one-year survival.
Results: In the 415 patients (female- 58%, mean age- 57  years) 
included, predominant SRD were vasculitides, rheumatoid arthritis 
and systemic lupus erythematosus. Main causes of admission were 
shock (39%) and acute respiratory failure (33%) and predominant 
diagnoses in ICU were infections (39%) and SRD flare-up (36%). At 
admission, mean SOFA score was 7 ± 4 and mean SAPS II was 46 ± 20. 
276 patients (67%) required mechanical ventilation, 211 (51%) vasoac-
tive drugs, 122 (29%) renal replacement therapy and 37 (9%) extracor-
poreal membrane oxygenation. In-hospital mortality rate was 29.4%, 
95%CI [25–33.8] and one-year survival probability was 91.7%, 95%CI 
[88.3–95.2] (figure  1). Prognostic factors were age (HR 1.02, 95%CI 
[1.01–1.04], p = 0.002), previous corticosteroid treatment (HR 1.71, 
95%CI [1.13–2.58], p = 0.01), SOFA score (HR 2.03, 95%CI [1.31–3.15], 
p = 0.002) and SAPS II (HR 1.63, 95%CI [1.09–2.45], p = 0.02) for in-hos-
pital mortality. Besides age (HR 1.05, 95%CI [1.01–1.09], p = 0.007) no 
other variable was associated with one-year mortality after discharge.
Conclusion: Our study showed that most of two third of SRD patients 
admitted to the ICU survived at hospital discharge and a probability of 
one-year survival at 91.7% for these patients. This satisfactory survival 
rate may be related to the recent improvement in critical care and rheu-
matic care. We also found that SOFA score, SAPS II and previous corti-
costeroid treatment were predictive factors of in-hospital outcome.
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Introduction: Lung fibroproliferation in ARDS patients is associated 
with mortality. Alveolar procollagen III (NT-PCP-III) is a biomarker of 
lung fibroproliferation. Chest CT scan could be useful for the diagno-
sis of fibroproliferative radiologic lesions. The main objective of the 
present study was therefore to quantify chest CT scan lesions in ARDS 
patients with a high alveolar level of NT-PCP-III indicating an active 
fibroproliferation.
Patients and methods: This retrospective cohort study over 6  years 
(January 2011-January 2017), included ARDS who had at least one 
dosage of alveolar NT-PCP-III obtained by performing a bronchoalveo-
lar lavage (BAL) and a chest CT scan within 3 days before or after BAL. 
According to a previous study alveolar level of NT-PCP-III > 9µG L indi-
cated a histological lung fibroproliferation (1). CT scan was scored on 
interstitial (honeycombing) and alveolar (ground-glass) abnormalities 
(2). Crude score and corrected score (related to the number of scored 
lobes in case of important lobar condensation) were used.
Results: One hundred ninety-two patients were included, either 
228 “couples” alveolar NT-PCP-III and CT scan. Using a threshold of 

NT-PCP-III > 9µG L, crude and corrected fibrosis score was highest 
when lung fibroproliferation are present. Values of lung fibroprolif-
eration CT scan score according to alveolar NT-PCP-III level appear in 
table 1. The median delay between the onset of ARDS and CT scan was 
of 5 [0–14] days, between the onset of ARDS and BAL 5 [0–14] days, 
between BAL and CT scan 0 [− 1–1] days.
Conclusion: When alveolar NT-PCP-III is used as a surrogate of lung 
fibroproliferation, CT scan fibrosis score is significantly higher in 
patient with active pulmonary fibroproliferation.
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Introduction: Ultraprotective ventilation with tidal volume (VT) 
reduction below 6 ml kg predicted body weight (PBW) in severe ARDS 
may reduce alveolar strain, driving pressure and hence ventilator-
induced lung injury, with main drawback of worsening respiratory aci-
dosis. We hypothesized that VT could be reduced up to 4 ml kg, with 
clinically significant decrease in driving pressure (DeltaP), without the 
need for extracorporeal CO2 removal, while maintaining pH in the 
range targeted in recent ARDS trials.
Patients and methods: We conducted a non-experimental before-
and-after multi-center study on 35 ARDS patients with PaO2 
FiO2 <= 150  mm Hg, within 24  h of ARDS diagnosis. After inclusion 
(H0), VT was reduced to 4  ml  kg PBW and further adjusted to main-
tain pH > = 7.20, respiratory rate was increased up to 40 min and PEEP 
was set using a PEEP-FiO2 table favoring high PEEP. This strategy was 
applied until positivity of a PEEP weaning trial. The primary judgment 
criterion was DeltaP on day 2, as compared to study inclusion.
Results: Patients’ age was 62 ± 14 year, SAPS II amounted to 47 ± 15, 
29 patients (85%) had pneumonia as ARDS risk factor, SOFA at inclu-
sion was 13 ± 3, and PaO2 FiO2 at inclusion was 107 ± 35 mm Hg under 
a PEEP of 10 ± 4 cmH2O. From inclusion to day 2, DeltaP decreased 
significantly from 12.1 ± 4.3 to 8.6 ± 3.1 cmH2O, while VT decreased 
from 6.1 ± 0.6 to 4.4 ± 0.7  ml  kg. On day 2 of the study (table  1), VT 
was below 4.2 ml kg in 22 patients (65% [IC95% 48%-79%]), and below 
5.25 ml kg in 30 patients (88% CI95% [74%-95%]). Time with VT below 
4.2  ml  kg averaged 1.7 ± 1.4  days. Sedation drugs were not signifi-
cantly modified. **Two patients (6%) developed acute cor pulmonale 
after inclusion. Right ventricle left ventricle ratio increased non-signif-
icantly from 0.59 ± 0.16 at H0 to 0.69 ± 0.22 on day 2. Eleven patients 
(32%) presented with severe respiratory acidosis (pH < 7.15). Fourteen 
patients (41%) died before day 90.
Conclusion: Ultraprotective ventilation may be applied in approxi-
mately 2 3 of moderately severe to severe ARDS patients, with a mean 
reduction of DeltaP approximating 3.5cmH2O, at the price of severe 
respiratory acidosis in 1 3 of the patients.
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Table 1

H0 H2–H6 H8–H12 H14–H18 Day2 Day3

Driving pressure (cmH2O) 12.1 ± 4.3 9.6 ± 3.2† 9.2 ± 3.9† 9.0 ± 3.8† 8.6 ± 3.1† 9.0 ± 3.5†

VT (mL.kg−1 PPT) 6.1 ± 0.6 4.2 ± 0.5† 4.3 ± 0.5† 4.3 ± 0.7† 4.4 ± 0.7† 4.7 ± 1.1†

Respiratory rate (min−1) 27 ± 5 35 ± 5† 36 ± 5† 36 ± 5† 37 ± 5† 35 ± 6†

PEEP (cmH2O) 10 ± 4 15 ± 3† 15 ± 4† 15 ± 4† 14 ± 4† 13 ± 4†

pH 7.32 ± 0.10 7.23 ± 0.09† 7.25 ± 0.09† 7.28 ± 0.07 7.28 ± 0.08 7.33 ± 0.09

PaCO2 (mm Hg) 47 ± 11 62 ± 15† 59 ± 12† 56 ± 12† 55 ± 12† 55 ± 15†

PaO2/FiO2 (mm Hg) 107 ± 35 152 ± 61† 188 ± 69† 189 ± 54† 197 ± 50† 197 ± 53†

Midazolam (mg.h−1) 8 ± 7 – – – 6 ± 3 7 ± 3

Morphine (mg.h−1) 15 ± 12 – – – 15 ± 12 17 ± 15

Vasopressor (µg.kg.min−1) 0.57 ± 0.64 – – – 0.53 ± 0.75 0.29 ± 0.25†

†p < 0.05 vs H0.
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Introduction: Early, prolonged and repeated sessions of prone 
positioning (PP) have proven substantial outcome benefit in ARDS 
patients. In the most severe forms of ARDS, veno venous extracorpor-
eal membrane oxygenation (vvECMO) is considered as a therapeutic 
option performed on a case by case. About 50% of patients treated 
with vvECMO have previously been turned prone. However, only few 
studies have evaluated the interest of maintaining PP during ECMO. 
Therefore, the objective of this study was to compare the 90-day 
survival rate of patients supported by vvECMO with concomitant PP 
(prone ECMO group) to those not turned prone during the ECMO 
period (ECMO alone group).
Patients and methods: We included all adults treated with vvECMO 
for ARDS between January 2012 and April 2017 in a university teach-
ing hospital in Marseille, France. Patients were either cannulated in our 
ICU or in a referring hospital then transported by the ECMO mobile 
team. Before considering patients for ECMO, a PP session was system-
atically performed in our center if feasible, and strongly encouraged 
for patients from referral centers. Criteria for vvECMO have been pre-
viously published. During ECMO, patients were considered for prone 
position in case of 1 persistent hypoxemia defined by SpO2 < 88% or 
PaO2 < 55 mmHg despite a 100% FdO2 and FiO2 with a maximal ECMO 
blood flow, 2 failure of attempt to wean ECMO after at least 10 days of 
ECMO and the presence of lung consolidations on chest X-ray or ultra-
sounds echography, 3 according to the physician in charge. Technical 
issues have been previously described. We compared the prone ECMO 
group to the ECMO alone group. We performed Kaplan–Meier 90-day 
survival curves and Coxmodel for 90-day mortality.
Results: 169 patients were included in the analysis, 92 in the prone 
group and 77 in the ECMO alone group. The prone group has a 
57.6% 90-day survival rate as compared with a 37.7% 90-day sur-
vival rate of the ECMO alone group, p = 0.01. SAPS2 [HR = 1.040 
(95% CI 1.024–1.056) and use of iNO before ECMO [HR = 1.86 (95% 
CI 1.156–2.992)] were independently associated with increase in 
90-day mortality whereas the use of PP during ECMO was indepen-
dently associated with decrease in 90-day mortality [HR = 0.439 
(95% CI 0.270–0.714)].

Conclusion: The continuation of PP during vvECMO could be of clini-
cal interest. Further prospective controlled study is warranted.
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Introduction: The objectives were to report current practices regard-
ing mechanical ventilation and use of adjunct therapies in patients 
treated with extracorporeal membrane oxygenation (ECMO) for severe 
acute respiratory distress syndrome (ARDS) and to describe major 
ECMO-related complications and 6-month outcomes.
Patients and methods: International, multi-center, prospective 
cohort study of patients undergoing ECMO for ARDS during a one-
year period in a convenience sample of 23 international intensive care 
units (ICUs).
Results: We collected demographics, daily pre- and per-ECMO 
mechanical ventilation settings and use of adjunctive therapies, ICU- 
and 6-month–outcome data for 350 patients (median ± standard 
deviation age 47 ± 17  years, pre-ECMO PaO2 FiO2 71 ± 34  mmHg). 
Pre-cannulation use of prone positioning and neuromuscular block-
ers were 26% and 62%, respectively. Tidal volume, plateau pressure, 
and minute ventilation were significantly reduced during ECMO. 
The driving pressure was significantly reduced from 18.6 ± 8.3 to 
11.6 ± 5.3 cm H2O. Median ECMO duration and ICU stay were respec-
tively 10 and 24  days and six-month survival was 61%. Multivariable 
analyses retained immunodeficiency, older age, extra-pulmonary sep-
sis, lower pre-ECMO pH, higher pre-ECMO respiratory rate, greater 
delay from intubation to ECMO start, and higher mean fluid balance in 
the first ECMO days as being independently associated with 6-month 
mortality.
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Conclusion: Pre-ECMO management of patients with severe forms of 
ARDS in high case-volume centers was notable for low use of prone 
positioning, suggesting the potential for improvement in pre-ECMO 
ARDS management that might impact the number of cases consid-
ered for ECMO. Once receiving ECMO, the use of least damaging lung 
ventilation strategies was largely adopted.
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Introduction: The potential benefit of extracorporeal cardiopulmo-
nary resuscitation (ECPR) for patients with refractory cardiac arrest 
(CA) remains unsettled.
Patients and methods: Retrospective analysis of a database from our 
prospective observational cohort of CA patients including all consecu-
tive adult patients referred to the Department of Intensive Care with 
CA between January 2012 and December 2017. The decision to initiate 
ECPR was dependent on the attending physician and initiated by the 
ECPR team, which is composed of ICU physicians. A propensity score 
was derived using a logistic regression model, including characteristics 
that varied between groups with a p < 0.10 and others that potentially 
related to outcome. The primary outcomes were survival to ICU dis-
charge and 3-month favorable neurologic outcome, assessed by the 
Cerebral Performance Categories (CPC) of 1–2.
Results: On a total of 635 CA patients admitted over the study period 
(ECPR, n = 112), 80 patients with ECPR were matched to 80 patients 
who underwent CCPR (median age- 57  years—out-of-hospital CA, 
62%). Time from arrest to termination of CPR (i.e. return of spontane-
ous circulation—ROSC, ECMO initiation or death) was 54 ± 22 and 
54 ± 19  min in the ECPR and CCPR groups, respectively. ROSC rates 
were 77 80 (96%) and 30 (38%) in the two groups (p < 0.001). Survival 
at ICU discharge was 18 80 (23%) vs. 14 80 (18% + p = 0.46), respec-
tively, and 3-month favorable outcome (17 80, (21%) and 9 80, 11%), 
receptively (p = 0.13). Kaplan–Meier survival analysis showed a bet-
ter neurological outcome in the matched ECPR group than the CCPR 
group (log-rank p = 0.01).
Conclusion: ECPR after cardiac arrest can be associated with an 
improved long-term neurological outcome.
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Introduction: To our knowledge, no study mapped the epidemiol-
ogy of in-ICU cardiac arrest (CA) in France. Our survey aims to describe 
demographics, management, vital and neurological prognosis of 
patients concerned.
Patients and methods: “ACIR” (in French- Arrêt Cardiaque Inattendu 
en Réanimation) is a prospective observational study implemented in 
45 French ICUs throughout 2017. All victims of unexpected CA with 
resuscitation attempt (chest compression, adrenaline and or electric 
shock) once admitted to the ICU were included in the “in-ICU CA” chart. 
The data collected comprises medical history, circumstances and 
ongoing treatments at the time of the event, resuscitation maneuvers 
that were performed, survival rate and Cerebral Performance Category 
(CPC) score.

Results: Of the approximately 30000 patients admitted over the study 
period, 677 (69% men, 68 ± 13 years, SAPS2 71 ± 25) endured an unex-
pected CA. Among them, 36% had been hospitalized for shock, 25% 
for respiratory distress and 15% for out-of-ICU CA. One quarter had 
3 or more organ failures. Half of the CA occurred within the first 24 h 
from admission and 58% during procedures deemed at risk (mainly 
endotracheal intubation 15%, dialysis 9%, nursing care 6%, and intra-
hospital transport 4%). A recognizable etiology was identified in 79% 
of CA- 18% were attributed to current life-sustaining interventions 
(mechanical ventilation 7%, circulatory assistance 7%, drug-related 
complications 4%), and 82% to life-threatening conditions (mainly 
hypoxemia 33%, metabolic disorder 23% and hypovolemia 18%).
The cardio pulmonary resuscitation was started without delay. A 
shockable rhythm (ventricular tachycardia or fibrillation) was diag-
nosed in 18% of cases, with the first shock delivered within 2 [0–3] 
minutes. In cases of non-shockable rhythm (asystole, pulseless brad-
ycardia), the first adrenaline injection was given at 1 [0–2] minute. 
Return of spontaneous circulation (ROSC) was achieved in 477 677 
(70%) patients, of whom 146 677 (21.6%) were discharged alive from 
hospital. The number of CA survivors with a CPC score of 1 or 2 (con-
sidered satisfactory) was 135 146 (92%) at hospital discharge and 117 
128 (91%) 6 months after CA.
Conclusion: In-ICU CA occurred in severely ill patients, during the 
first few days of hospitalization and more than half of cases dur-
ing at-risk procedures. One-fifth was attributed to the life-sustaining 
intervention(s) in place. Despite a high rate of ROSC (70%), only 21.6% 
of victims were discharged alive from the hospital. However, survivors 
maintained a good neurological status over time.
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Introduction: Emphasis regarding the importance of early cardiopul-
monary resuscitation (CPR) and defibrillation led to an improvement 
in outcome after cardiac arrest (CA). Meanwhile, recent data raised 
some concerns regarding the benefit of targeted temperature man-
agement (TTM) at 33 °C for comatose cardiac arrest survivors. This may 
have resulted in a loss of interest in TTM in these patients, with uncer-
tain consequences on outcome. We use data from the Sudden Death 
Expertise Center (SDEC) of the Great Paris area to assess the relation-
ship between changes over time in the use of TTM and patients’ out-
come after adjustment for potential confounders.
Patients and methods: We used data prospectively collected in SDEC 
registry between May 2011 and December 2016. Variables were col-
lected according to Utstein style. All non-traumatic OHCA patients 
with stable return of spontaneous circulation (ROSC) were included 
in the analysis. We compared patients’ characteristics and outcome 
according to TTM use. We performed a multivariable logistic regres-
sion using survival at ICU discharge as the main endpoint.
Results: During study period, 3667 patients were retained in the anal-
ysis, of whom 1794 received TTM. As compared with controls, patients 
with TTM were significantly more frequently male and younger + CA 
occurred more frequently in a public place + a shockable rhythm 
was more frequent and the proportion of patients with a short no-
flow (< 3 min) was greater (all P < 0.001). Regarding time trends, gen-
der, age and location of CA did not change according to the year of 
inclusion in the registry. Bystander CPR increased from 56% in 2011 
to 82% of patients in 2016 (P < 0.001), the rate of shockable rhythms 
increased from 40% to 51% (P = 0.005). The rate of patients with a no-
flow > 3  min decreased from 58% to 43% (P < 0.001) (Figure  1). TTM 



Page 26 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

use decreased over time, from 55% in 2011 to 48% in 2016 (P < 0.001). 
Meanwhile, survival rate at ICU discharge increased significantly from 
20% to 28% of patients (P = 0.018) (Figure). In multivariate analysis, 
year of CA occurrence was associated with outcome at ICU discharge. 
The TTM use decrease over years was not driven by any particular 
Utstein criteria.
Conclusion: We report an improvement over time in ICU survival of 
post-CA patients, which appears mostly associated with an increase 
in bystander CPR and higher rate of shockable rhythms. TTM use 
declined over years in all subgroups of CA patients with no evident 
consequences regarding outcome.
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Introduction: Post-resuscitation shock has a high incidence after car-
diac arrest (CA) due to the whole-body ischemia–reperfusion and may 
be complicated by multiple organ failure (MOF) and death. Mesenteric 
ischemia (MI) may occur in this setting but incidence and outcome are 
poorly documented.
Patients and methods: We performed a retrospective monocentric 
study aiming to describe characteristics and outcome of MI after CA. 
All consecutive patients admitted in a tertiary CA center between 
2007 and 2017 with a confirmed MI during their ICU stay were stud-
ied. MI was confirmed by endoscopy, abdominal CT-scan or surgical 
laparotomy.
Results: Among 1503 CA post-CA patients, MI was clinically suspected 
in 59 patients (4%) and confirmed in 28 59 patients. Median age was 
62  years, median time from CA to cardio-pulmonary resuscitation 
(CPR) was 3  min (0–5), and time from CPR to return of spontaneous 
circulation was 22  min (18.3–29.5). Patients had an initial shockable 
rhythm in 57%, they received epinephrine during CPR in 82% and 
93% of patients developed a post-resuscitation shock. Median initial 
blood lactate was 8.5 mmol/L. Delay between CA and the diagnosis of 
MI was 2 days (2–4), mostly because of clinical abdominal symptoms 
(79%) including hemorrhage and feeding intolerance, confirmed with 
CT scan abnormalities (54%) and lower digestive endoscopy (39%). 
Despite surgical intestinal resection performed in 7 28 patients, ICU 
mortality was 96%, as only 1 patient survived with good neurologic 
outcome. Cause of death was the MOF itself (41%) or post-anoxic brain 
injury for 37% despite a recovery after the initial shock.

Conclusion: In this cohort, we observed that MI after CA is an uncom-
mon complication associated with a very poor outcome. Efforts should 
be made in order to obtain an earlier recognition of MI in patients with 
preserved brain function. These preliminary results need to be con-
firmed in a multicentric study.
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Introduction: Botulism is a rare potentially severe neuroparalytic dis-
ease caused by neurotoxins produced in most cases by Clostridium 
botulinum. Treatment mainly consists in life support techniques, and 
some specific medications such as antitoxins. In France, there are no 
guidelines regarding the use of these antitoxins, and they are only 
available with a Temporary Authorization for Use. The primary goal 
of this study was to describe and evaluate morbidity and mortality of 
severe adult botulism in ICUs in France. Our secondary goal was the 
evaluation of current patient care in French ICUs, especially concern-
ing administration of antitoxins.
Patients and methods: We conducted a retrospective observational 
multicenter study in French ICUs. Among 197 adult ICUs, 93 units 
agreed to participate. Patients’ data were collected through a stand-
ardised CRF. We included patients aged above 15  years of age who 
were admitted in an ICU between January 2000 and June 2017 for an 
acute botulism. Study protocol was approved by the SRLF ethics com-
mittee. Data collection was conducted according French law and CNIL 
recommendations.
Results: Among the participating units, 59 didn’t identify any botu-
lism cases and 6 were unable to collect patient’s data. Twenty-
eight ICUs identified 52 patients. At admission, median (IQR) age 
was 49.2  years (37–65) and 51% of patients were male. 94.1% of the 
patients had foodborne botulism. Median SAPS II was 21 (17–26). 
For clinical presentation, ocular symptoms (especially diplopia 84% 
and ptosis 67%) and oro-pharyngeal symptoms (especially swallow-
ing impairment 78%) were the most frequent, and were usually the 
first to be described. 65% of patients were intubated. Median dura-
tion of mechanical ventilation was 13 days (0–53) with a maximum of 
333 days. Tracheotomy was performed for 36% of patients. Median ICU 
hospitalisation duration was 27 days (8–47). The current botulism epi-
sode was associated with sequelae evaluated by the modified Rankin 
Scale. At ICU discharge, hospital discharge and last follow-up, 43, 22 
and 10% of patients respectively had a score above 3. Two patients 
died during their hospitalisation (1 during ICU stay). Twenty-five 
patients (48.1%) were treated with botulism antitoxin. We were una-
ble to show any significant difference in outcomes between patients 
treated or not treated with antitoxin.
Conclusion: Although botulism rarely causes death nowadays, it 
is a potentially severe disease, with a high morbidity and possible 
extended hospitalisation and mechanical ventilation. Recent studies 
are in favour of the use of antitoxins, and clear recommendations are 
needed.
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Introduction: Nangibotide peptide is a specific TREM-1 inhibitor. 
In preclinical septic shock models, nangibotide was able to restore 
appropriate inflammatory response, vascular function, and improved 
survival. In phase I, nangibotide was found to be safe and well toler-
ated up to the highest dose.
Patients and methods: International, multi-center phase IIa ran-
domized, double-blind, two-stage, placebo-controlled study 
(NCT03158948). Main inclusion criteria were septic shock according 
to Sepsis 3 definition and nangibotide to be initiated within 24  h of 
shock onset. Patients were randomized to receive either placebo, 0.3, 
1 or 3  mg  kg h of nangibotide. Study drug was infused until end of 
vasopressors + 12 h or up to 5 days. Safety data were reviewed by an 
independent Data Safety Monitoring Board (DSMB). Primary endpoint 
was safety and tolerability. Patient follow-up period was 90 days.
Results: 50 patients were randomized and 49 treated (1 patient died 
before dosing). All groups were well balanced in terms of baseline 
characteristics, except for APACHE II score which tend to be non-sig-
nificantly lower in placebo group. Primary infection source was 40% 
abdominal, 50% pulmonary and 10% urinary.
Nangibotide was safe and well tolerated in all groups. The DSMB did not 
raise any safety concern. Number of SAEs AEs and number of patients 
with SAEs AEs was comparable between all groups. Most frequent AEs 
were atrial fibrillation, anemia, pleural effusion and thrombocytopenia.
A trend toward a decrease in circulating levels of pharmacodynamic 
markers was observed in nangibotide-treated patients. All-cause mor-
tality at day-28 was 14% (5/37) in pooled nangibotide groups and 25% 
(3/12) in placebo group. In the subgroup with sTREM-1 levels above 
median, the day-5 mortality was calculated as 40% (2/5) and 20% (4/20) 
in placebo and nangibotide groups respectively. In this group with 
high sTREM-1 levels, a trend towards an increase in organ support free 
days alive was seen for nangibotide-treated patients versus placebo.
Conclusion: Nangibotide was shown to be safe and well tolerated in 
septic shock patients. Although this small exploratory study was not 
powered to conclude on efficacy, a non significant lower mortality was 
observed in the nangibotide group. These results support the need of 
a larger study to demonstrate the role of nangibotide in the treatment 
of septic shock and the exploration of sTREM-1 as potential efficacy 
predictive biomarker for nangibotide.
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Introduction: Several studies have been published on psychiatric 
disorders after intensive are unit (ICU) and risk factors associated with 
these disorders. No studie have evaluated the frequency of anxiety 
and depression disorders during the ICU stay.
Patients and methods: The main objective of this prospective, multicen-
tre, observational study was to assess rates of patients with anxiety and 
or depression in ICU. The secondary objectives were to assess rates of 
patients with anxiolytic and antidepressant drugs and to identify factors 
associated with anxiety and depression in ICU. All patients hospitalized 
since more than 48 h in ICU at study day were eligible. The evaluation of 
patients anxiety and depression symptoms was performed by the bed-
side physician and the nurse caring for the patient at the day of the study.
Results: 81 French ICU participated to the study, and 799 patients 
were included. 389 patients were reported as having anxiety and or 
depression by caregivers (51.0%, 95% CI [47.3–54.6]). 21.2% and 5.1% 
of the patients included in the study received drugs to treat anxiety 
and depression, respectively. Risk factors independently associated 
with anxiety and or depression were- a history of anxiety or depressive 
syndrome (OR 1.75, 95% CI [1.19–2.57], p = 0.004), announcement of 
severe illness and or loss of autonomy during ICU stay (OR = 2.12, 95% 
CI [1.32–3.43], p = 0.002), having tracheostomy performed during ICU 
stay (OR = 2.04, 95% CI [1.08–3.85], p = 0.03), administration of antip-
sychotic medication in ICU (OR = 1.94, 95% CI [1.20–3.14], p = 0.003), 
and reading of a book by cargivers or relatives during the ICU stay 
(OR = 2.01, 95% CI [1.08–3.74], p = 0.03). Organ failure was indepen-
dently associated with less anxiety and or depression (OR = 0.57, 95% 
CI [0.33–0.99], p = 0.03).
Conclusion: Anxiety and depression symptoms were common in criti-
cally ill patients during their ICU stay. History of anxiety or depression, 
announcement of severe illness and or loss of autonomy, tracheos-
tomy, antipsychotic medication and reading of book by caregivers 
were associated with increased risks of anxiety and depression dis-
orders in ICU. However, severity of critical illness was associated with 
decreased risk of anxiety and depression. Future studies are required 
to assess the relationship between anxiety and depression disorders 
during and after ICU stay.
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Introduction: An increasing number of deaths occur in the ICU. In 
this setting, research has focused on describing, understanding, and 
improving end-of-life care as well as improving the patients and the 
families’ experience. The aim of this study was to describe and evalu-
ate the experience of physicians and nurses involved in end-of-life 
situations in the ICU and describe the factors associated with a poor 
or good score.
Patients and methods: A 15-item questionnaire was validated in a 
multicenter prospective study conducted from July 2011 to July 2013 
in 41 French ICUs. In each ICU, consecutive adults who died after at 
least 48 h after admission in the ICU were included. The physician and 
the nurse in charge of the patient at the time of death were asked to 
complete the questionnaire within 24 h after the death. The psycho-
metric validation was conducted using two datasets- a learning cohort 
and a validation cohort.
Results: Among 475 patients, 398 nurse scores and 417 physician 
scores were analyzed. The median global CAESAR score for nurses was 
62 75 and 64 75 for physicians. Lower nurse scores were significantly 
associated with the following factors- conflict with physicians, pain 
managed by nurses alone rather than with physicians, death disclosed 
to the family by phone or upon arrival rather than at the bedside and 
use of invasive treatment at the end of life. Higher physician scores 
were significantly associated with the following factors- availability of 
a dedicated information room, joint family information with the nurse, 
total rather than partial family information, joint implementation with 
the nurse of the decision to withdrawing withholding therapies, open 
visiting policy. Higher scores were also associated with patients’ char-
acteristics- McCabe ≤ 1, not immunocompromised, no dementia, no 
liver failure, no haematological disease and no use of psychotropic 
medication. Last, higher score were associated with End Of Life con-
ditions- decision to withdrawing withholding therapies, no cardio-
pulmonary resuscitation, death disclosed to the family at the bedside 
rather than by phone or upon arrival at the ICU.
Conclusion: We described and validated a new instrument for assess-
ing the experience of physicians and nurses involved in end-of-life 
situations in the ICU. This study shows important areas for improving 
practices, including adapted level of intensive care, quality teamwork, 
quality communication and implication of family members.

Flash Communications
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Introduction: Improving the care for older patients in the ICU is a 
challenge both in terms of survival and of quality of life (QoL). We set 
up a prospective observational to assess the effectiveness of a com-
bined geriatric and intensivist initial evaluation in determining clusters 
of older patients and the one-year outcome of these clusters.
Patients and methods: Patients aged 75 years and older admitted to 
13 ICUs in Western France and requiring mechanical ventilation from 
September 2012 to December 2013 were included. Proxy members 
were consulted at ICU admission using a predefined comprehensive 
geriatric assessment. Survival was assessed at one year and compre-
hensive geriatric assessment was performed on place of living in survi-
vors. Clustering was performed based on baseline characteristics and 
ICU admission parameters using Jaccard similarity measure.
Results: Five hundred and one patients were included in the analysis. 
Age was 80 ± 4 years, 53.5% were male. Ninety-two percent of patients 
were living at home before ICU admission, mean comorbidity burden 
assessed with CIRS-G score was 8.3 ± 4.3, 78.9% of patients had ADL 
score ≥ 5 and SOFA at ICU admission was 7 ± 3.7. Clustering resulted 
in three groups. Group 1 (n = 166) was characterized by older age, 
lower comorbidity burden and intermediate acute severity. Group 2 
(n = 111) was characterized by lower age, intermediate comorbidity, 
and higher acute severity. Group 3 (n = 98) had higher age, higher 
comorbidity, and lower acute severity. 126 patients could not be clus-
tered due to incomplete data. Clusters experienced different trajecto-
ries throughout ICU stay with higher ICU mortality for group 2, and the 
highest amount of organ support. Moreover, clusters evolution was 
different after hospital discharge. Overall, one-year survival was 53.8%, 
mortality was higher in group 2 and 3 when compared to group 1 
(p = 0.03, see figure). 163 patients (62% of survivors) underwent one-
year at-home evaluation. If a moderate decrease in independency was 
observed, perceived QoL remains satisfactory with 88% of patients 
indicated that they were happy or very happy. No difference in one-
year geriatric evaluation was observed between clusters.
Conclusion: Comprehensive geriatric assessment and acute severity 
parameters are useful to identify three different patterns of patients 
with different outcomes. Such patterns may be useful for design future 
interventional studies. Long term survival of older patients after an ICU 
stay has improved compared to previous studies.
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Introduction: Blood cultures (BC) remain the first-line tool for iden-
tification of the causative agent in patients with severe infection. 
However, several parameters affect diagnostic performances of BC. 
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Sensibility depends on volume of collected blood + false-positive 
BC may arise from blood contamination during venipuncture. Our 
objective was to assess the effect of a unique high-volume blood cul-
ture (UBC) strategy on the rate of BC contamination and pathogen 
detection.
Patients and methods: An interrupted time-series study was con-
ducted in a medical 24-bed ICU from January 2013 to December 2016. 
After the UBC protocol was implemented on January 2015, all patients 
with suspected bacterial infection had 40 mL of blood collected by a 
single phlebotomy. Ten milliliters of blood were inoculated into two 
BacT Alert FA aerobic bottles and two BacT Alert FN anaerobic bottles. 
Performing additional blood culture within 48 h was strongly discour-
aged unless a new bloodstream infection was suspected. Nurses’ and 
physicians’ knowledge on BC collection and practice skills were rein-
forced through an educational program on December 2014. Protocol 
adherence was evaluated at 2 and 12 months through monitoring of 
BC volume.
Results: During the study period, there were 3497 ICU stays with at 
least one BC. No difference was observed between the two periods 
regarding severity (IGS2 and SOFA at admission) or in-ICU death. After 
the educational program, the median volume of blood culture per 
bottle increased from 3.2  mL [95% confidence interval (CI) 3–3.5] to 
9.1  mL [95% CI- 8.7–9.5] at 2  months and decreased to 7.1  mL [95% 
CI- 6.3–8] at 12 months (p < 0.001). During the UBC period, the rate of 
bloodstream infection per patient (bacteremia with a true pathogen) 
was 14.3%, as compared with 14.7% before (p = 0.1). The rate of BC 
contamination amongst positive BC decreased by 55.8% (from 43% 
before protocol implementation to 19% after; p < 0.001). The median 
number of BC bottles collected per week decreased by 58.5% (from 
188 [interquartile range 149–235] before UBC to 78 [64–90] after pro-
tocol implementation), corresponding to a saving of 37,000 € per year.
Conclusion: Implementation of a UBC protocol was associated with 
an important decrease in rate of BC contamination and BC-associated 
costs, without affecting pathogen detection rate.
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Introduction: Extended follow-up of ICU survivors has shown that 
many patients suffer from long-term physical and psychological 
sequalae. PTSD is an increasingly psychiatric disorder reported in ICU 
survivors. The aim was to determine the frequency of PTSD and its 
predictors.
Patients and methods: It is a mixed method study conducted in a 
medical ICU from January 2017 to January 2018. Data were obtained 
from medical records. At 3 months post-ICU discharge, patients were 
contacted by phone to complete the Impact Event Scale- Revised 
questionnaire (IES-R). Univariate and logistic regression analyses were 
used to identify variables independently associated with IES-R (≥ 33).
Results: 393 patients were admitted during the study period. 191 
(48.6%) were discharged alive, 56(29.3%) were never successfully con-
tacted and 21(11%) died within the 3  months’ period. 114 patients 
fulfilled the inclusion criteria. Patients’ characteristics were - mean age 
56.29 ± 17.88  years; male, 66(57.9%); median Charlson comorbidity 
index, 1 [1–2]; mean SAPSII, 25.04 ± 12.1; invasive mechanical venti-
lation (IMV), 47(41.2%) and vasopressors use, 30(26.3%). The median 
duration of IMV and length of stay were respectively 0 days [0–4] and 
6  days [4–10]. 25 (21.9%) patients met diagnostic criteria for PTSD. 
In univariate analysis, risk factors of PTSD were respectively for PTSD 
group and controls - age (42.7 ± 19 vs 60.1 ± 15.6, p = 0.000), female 

sex (64% vs 36%, p = 0.012); Alcoholism (24% vs 7.9%, p = 0.035); IMV 
(76% vs 31.5%, p = 0.000); Sedative use (76% vs 31.5%, p = 0.000); 
polyneuromyopathy (28% vs 2.2%, p = 0.000); delirium (16.7% vs 1.1%, 
p = 0.008); catheterization (56% vs 21.6%, p = 0.001); duration of IMV 
(6.58 ± 7 vs 2.32 ± 6.3, p = 0.005) and physical restraint (72% vs 23.6%, 
p = 0.000). On multivariable logistic regression, age (OR, 0.95 + 95%CI, 
[0.92 -0.98]; p = 0.001), female sex (OR, 3.88; 95%CI, [1.08 -13.9]; 
p = 0.038), physical restraint (OR, 6.27; 95%CI, [1.66–23.67]; p = 0.007) 
and polyneuromythy (OR, 11.15; 95%CI, [1.5–80.1]; p = 0.01) were 
identified as risk factors independently associated to PTSD.
Conclusion: PTSD is common in ICU survivors. Physical restraint, 
female sex, polyneuromyopathy and younger age were the only fac-
tors independently associated to PTSD.
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Introduction: The GUH fire causing its total evacuation is an unprec-
edented event in France. We report factual elements of the first days 
after the disaster involving intensive care unit (ICU) activities with spe-
cific proposed imposed responses, as it is the sole ICU of Guadeloupe 
island (near half million people).
Patients and methods: Data are extracted from ICU medical files, 
experience reports, and Emergency department softwares.
Results: The fire started on 28.11.2017 around 13:45 on the 2nd floor 
of the building, between the ICU (1st floor) and operating room (3rd 
floor). At 14:00, the ICU (25 occupied beds over 26, including 12 ven-
tilated patients) was invaded by a thick smoke, not triggering the 
fire alarm. The evacuation of the ICU was decided by doctors before 
the activation of the official evacuation plan (> 1 h) in absence of any 
administrative instructions.
The 12 ventilated patients were relocated at the radiology level (access 
to medical gases), 8 non-ventilated patients evacuated to the out-
door car park, 5 patients to other services. At 17:00 all patients were 
extracted from the ICU. Patients were then evacuated to other cent-
ers- 3 ventilated patients to the Basse Terre public hospital (Post Anes-
thesia Care Unit), 9 ventilated patients and 8 non-ventilated patients 
to a private hospital located at 11 km, into a unit of 12 ambulatory sur-
gery beds, thus the same day re-affected as ICU with 2 to 3 patients 
per room.
At 22:53, all ICU patients were evacuated from the GUH. On 29.11.2017, 
11 patients were prioritized for medical evacuation to the Martinique 
University Hospital (MUH) thanks to military vectors - 8 patients simul-
taneously (CASA military aircraft), and 3 by medical helicopter (SAMU). 
No worse initial progression was noted, except for 1 patient (septic 
shock needing intubation and norepinephrine) at the radiology level. 
ICU activities were heavily impacted during this period by difficulties 
related to emergency services, medico-surgical services and support 
structures (laboratories, radiology, pharmacy) rearrangement.
Conclusion: This disastrous never experienced situation had a lim-
ited immediate impact (no deaths) due to the fast management of 
patient’s transfer, related to ICU doctors initiatives. Regional support 
(MUH and military vector) helped to propose an immediate response 
for the most severe ICU patients. Mid- and long-term consequences 
are significant for evacuated patients as well as for the Guadeloupe 
care provision, in term of ICU and other hospital components, related 
to the distance away from France.
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Introduction: The excess of alarms in intensive care has multiple 
consequences- the noise generated alterate the quality of patient’s 
stay and participate in the genesis of the phenomenon called alarm 
fatigue. This, by altering the quality of surveillance, directly impacts 
patient safety in a pejorative term. The objective of this project is 
to improve the quality of care and working conditions in intensive 
care unit in Tourcoing by optimizing the monitoring of our patients 
through a collaboration between the medical team and the company 
providing the monitoring products.
Patients and methods: An analysis of alarms from Philips Intelivue 
monitors for one month is performed, then corrective measures to 
reduce their number are implemented through a collaborative DMAIC 
approach (Define, Measure, Analyze, Improve, Control). These correc-
tive measures include a personalization of the monitoring with a med-
ical reflection on the alarm’s thresholds and creation of specific profile 
patient, training of caregivers on the good use of the monitoring, crea-
tion of an alarm culture via these trainings and the creation of commu-
nication tools. To these actions are added technical interventions on 
intensive care ventilators and monitors. The impact of alarms on car-
egivers and patients present during the analysis period are evaluated 
using questionnaires. A second alarm analysis assess an evaluation of 
the effectiveness of the implemented measures.
Results: 127.927 alarms (equivalent to 243 alarms day patient) includ-
ing 40.118 vital alarms, 58.647 critical and 29.162 techniques are 
found in the first period. The analysis of the patient questionnaire 
is not very contributive with 20 usable questionnaires. Among the 
responders, the majority did not feel any significant discomfort dur-
ing their stay. The health questionnaire has a response rate of 91% 
(n = 51). Responders believe that there is a decrease in attention and 
an increase in reaction time due to false alarms. They also believe that 
irrelevant alarms disrupt the quality of the patient’s stay and that bet-
ter alarm management could prevent incidents. Nearly 86% of caregiv-
ers say that alarms could not be heard and were missed. In the second 
period, a 30% reduction in the total number of alarms (90,096 alarms, 
equivalent to 202 alarms day patient, p = 0.002) is obtained.
Conclusion: By creating and implementing targeted corrective meas-
ures with DMAIC approach, a reduction in the number of alarms is 
achieved. This reduction probably enhance patient safety and improve 
healthcare environement for patients and caregivers.
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Introduction: There is evidence that electronic medical data manage-
ment systems (eMDMS) may help practitioners to improve the appro-
priateness of red blood cell (RBC) transfusion in hospitalised adults, 
but there is a lack of data supporting this in children. It is unclear if 
eMDMS are used in paediatric intensive care units (PICUs). This survey 
aims to document the availability of eMDMS in British and Canadian 
PICUs and characteristics of the data recorded.
Patients and methods: An electronic self-administered question-
naire was sent out thrice, using Survey Monkey, from November 2017 
to February 2018, to the director of 16 Canadian and 27 British PICUs. 
Respondents were asked to describe their PICU and to indicate what 
eMDMS was used in their institution.
Results: Among the 43 units studied, 12 Canadian and 25 British PICUs 
(37/43 = 86%) answered to the survey. Three of them were excluded 
because they exclusively took care of premature infants and new-
borns. Some eMDMS were used in 24 out of the 34 remaining PICUs 
(71%). The table below details the data collected by these eMDMS in 
PICUs. Seventeen PICUs (71%) used Windows as their eMDMS operat-
ing system. Two types of Electronic Medical Records (EMR) were used 
to document patient care- IntelliSpace Critical Care and Anesthesia 
(ICCA, Philips, 9 PICUs) and Allscripts Professional (1 PICU) (total- 42%). 
EMR name was unknown in 14 instances. Electronic medical data were 
known to be stored in a Structured Query Language (SQL) server in 
seven PICUs (29.17% %).
Conclusion: Data management by eMDMS is common in British and 
Canadian PICUs. Computerized physician order for RBC transfusion is 
reported to be available in 79.17% of these PICUs. Using eMDMS to 
enable an electronic medical decision support tool for RBC transfusion 
should be feasible in most PICUs, and may facilitate efficient data col-
lection for clinical trials.

Table 1. Data management by eMDMS in 24 PICUs

Yes No Unknown

Data collected by eMDMS

 Main diagnosis 22 (92%) 2 (8%) 0

 Co-morbidities 22 (92%) 2 (8%) 0

 Symptoms and signs 21 (88%) 3 (13%) 0

 Laboratory data 24 (100%) 0 0

 Data on red blood cell (RBC) transfu‑
sions

24 (100%) 0 0

 Plasma and/or platelet transfusions 24 (100%) 0 0

 Outcomes 20 (83%) 4 (17%) 0

 Dates when events happen† 23 (96%) 1 (4%) 0

Computerized physician order (CPO) 
entry

 Prescription of RBC transfusion 19 (79%) 5 (21%) 0

 Prescriptions other than  
RBC transfusion

19 (79%) 5 (21%) 0

† Example of events: transfusion, adverse outcomes, death…
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Table 1. Availability of physiologic measures for RBC transfusions 
in 34 PICUs

Physiologic measures Not available Some beds All beds

Systemic physiologic measures

 Point of care PaO2 4 (12%) 2 (6%) 28 (82%)

 Pulse oximetry (SpO2) 0 0 34 (100%)

 Mean airway pressure 
(MAP) *

0 0 34 (100%)

 Swan-Ganz catheter 29 (85%) 3 (9%) 2 (6%)

 Systemic O2 consumption † 27 (79%) 5 (15%) 2 (6%)

 Point of care lactate measure‑
ment

4 (12%) 1 (3%) 29 (85%)

 Heart rate variability 14 (41%) 0 20 (59%)

 Plethysmographic variability 23 (68%) 1 (3%) 10 (29%)

 Near infrared spectroscopy 
(NIRS)

13 (38%) 15 (44%) 6 (17%)

 Microvascular blood flow 33 (98%) 1 (3%) 0

Organ specific or local physiologic measurements

 Troponin 2 (6% 2 (6%) 30 (88%)

 Pro-brain natriuretic protein 
(BNP)

17 (50% 2 (6%) 15 (44%)

 Brain PO2 measured in situ ‡ 32 (94%) 2 (6%) 0

 Jugular bulb O2 saturation 27 (79%) 5 (15%) 2 (6%)

 Gastric tonometry (pHi) 31 (91%) 1 (3%) 2 (6%)

 Peripheral O2 extraction ¶ 31 (91%) 1 (3%) 2 (6%)

 Microvascular blood flow 34 (100%) 0 0

* MAP can be used to calculate oxygenation index (OI) and oxygenation saturation 
index (OSI), two physiologic markers advocated by some experts, They can be 
calculated using the following equations given that FiO2 is always available in 
mechanically ventilated patients:

OI = (FiO2 x MAP × 100)/PaO2); OSI = (FiO2 x MAP x 100)/SpO2).

† Measured by equipment like Deltatrac metabolic monitor.

‡ Brain PO2 measured by intracerebral device like Licox® Brain Tissue Monitoring 
System.

¶ Peripheral O2 extraction measured by pulse oximetry.
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Introduction: Owing their high mortality rate, admission to the inten-
sive care unit (ICU) of patients with interstitial lung disease (ILD) is 
questioning. Systemic rheumatic diseases related ILD (SRD-ILD) seem 
to be associated with a better outcome but data are still lacking. We 
aimed therefore to evaluate short and long-term outcome and prog-
nostic factors for SRD patients admitted to the ICU.
Patients and methods: This multicenter retrospective study was 
conducted, between 2006 and 2016, in five French ICUs and included 
patients with SRD-ILD admitted for acute respiratory failure. In-hospi-
tal and one-year crude mortalities were assessed and potential prog-
nostic factors were identified using logistic regression.
Results: Seventy-one patients (female- 55%, mean age- 65 years [58–
74], median SAPS2 43 [32–59], median SOFA Score 7 [4–9]) entered the 

study. ILD was related to connective tissue disease (43%), vasculitis 
(28%), myositis (13%), sarcoidosis (13%), and ankylosing spondylitis 
(3%). Causes of acute respiratory failure were sepsis (48%), pulmonary 
flare-up (28%) and miscellaneous (24%). Fifty-five patients (77%) 
required mechanical ventilation, 38 patients (53%) vasoactive drugs 
and 24 (34%) renal replacement therapy. One patient had an extracor-
poreal membrane oxygenation. Occurrence of severe, moderate and 
mild ARDS was 39%, 21%, 28% respectively. Thirty-seven survived at 
hospital discharge and 24 one year later. By univariate analysis, the 
following factors were significantly associated with mortality- ICU 
admission SAPS II (p = 0.009), PaO2/FiO2 ratio (p = 0.007), vasoactive 
drugs (p = 0.01) and mechanical ventilation requirement (p = 0.02). 
Among these factors, multivariate analysis showed that only low PaO2 
FiO2 ratio (OR 3.63, 95%  CI [3.59–298.74]) was associated with one 
year- mortality.
Conclusion: In our study, SRD-ILD patients admitted to the ICU have 
an in-hospital and one-year crude mortality rate at 48% and 66% 
respectively. Though this mortality rate remains high, it should not dis-
courage intensivists to admit these patients. We found also that a low 
PaO2/FiO2 ratio during ICU stay was associated with one-year mortal-
ity. Further studies are however needed to best help physicians in the 
ICU management of ILD patients.
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Introduction: Physicians do not know how to follow the patients’ 
wishes when they are unable to express themselves. We assessed the 
impact of Advances Directives (AD) and how they have been written 
on the physician’s decisions.
Patients and methods: A multicentre, prospective, interventional, 
simulation study was carried out. Eight patients were recruited and 
wrote AD after receiving clear and complete information by video and 
interview with one ICU physician. Two simulation scenarios including 
ten questions about ICU admission and situations of withholding with-
drawing therapies using the patients’ characteristics were submitted 
to ICU physicians from 28 French ICU, in three rounds (R)- simulation 
without knowledge of the patient’s AD (R1), with these AD (R2) and 
with these AD and the knowledge of how they were carried out (R3).
Results: The qualitative analysis of these 8 AD highlights a form 
of living will or end-of-life will and not formal guidelines on medi-
cal care. The results were performed on complete data of 102 physi-
cians [Figure  1]. The variability between physicians themselves was 
high- among the 80 questions of R1, there were 37, 26 and 17 ques-
tions with an agreement > 80%, 80–60% and < 60% respectively. The 
AD significantly decreased the number of questions with an agree-
ment > 80%, and increased the number of questions with an agree-
ment < 60% (p = 0.02). There was no difference between the rounds 2 
and 3 (p = 0.84). Few physicians’ characteristics were associated with 
the inter-individual variability. The intra-individual variability between 
R1 and R2 was very high (52 questions on 80 with kappa coefficient 
k < 0.4) and the AD were significantly associated with this variability 
after adjustment on characteristics of the physicians and the patients 
(p < 0.001). It is relevant to notice that the knowledge of how AD were 
carried out has a very low impact on the physicians’ decisions.
Discussion: We were expecting find some help in the AD of patients 
to diminish this variability among physicians and respect the patients’ 
autonomy. But the variability between the physicians themselves was 
increased in our study. We assume that this variability reflects a differ-
ence in the interpretation of these AD among physicians themselves.
Conclusion: The AD have a major impact on the physicians’ decisions 
for admission, withholding and withdrawing therapies decisions and 
increase the inter-individual variability but not the knowledge of how 
these AD have been written. It might be a limit of the autonomous 
model.
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Introduction: In recent years, there has been an increase in immuno-
compromised patients admitted to the intensive care unit (ICU). End-
of life decisions are challenging in these severe patients with often 
life-threatening underlying disease. The main aim of this study was to 
identify patient and organizational factors associated to decisions to 
forgo life-sustaining therapies (DFLSTs) among immunocompromised 
ICU patients.

Patients and methods: A secondary analysis of the EFRAIM study 
including 1611 immunocompromised patients with acute respiratory 
failure enrolled in 68 ICUs from 16 countries between October 2015 
and June 2016 was performed. A multivariate logistic analysis was per-
formed to identify independent predictors of DFLSTs.
Results: In the 1382 patients with data about DFLSTs available, 485 
(35%) had a DFLST. Figure  1 presents the code status on ICU admis-
sion and the final decision about DFLSTs for each code status. The 
following variables were independently associated with increased 
incidence of DFLST: age (OR 1.024 per one year increase, IC 95% 
1.012–1.035 + p < 0.0001), SOFA at ICU admission (OR 1.065, IC 95% 
1.025–1.107, p = 0.0013), need for orotracheal intubation (OR 1.478, 
IC 95% 1.068–2.004, p = 0.0183), and performance status measured 
by the Eastern Cooperative Oncology Group scale (ECOG) (OR 1.7 
per point, IC 95% 1.504–2.028, p < 0.0001), units without protocoled 
admission criteria (OR 1.701, IC 95% 1.176–2.462, p = 0.0022), pallia-
tive care involvement (OR 1.688, IC 95% 1.216–2.343, p = 0.0018) and 
units with frequent admission of transplant patients (OR 1.662, IC 95% 
1.200–2.302, p = 0.0022). Two variables were independently associated 
with a decreased incidence of DFLST, namely acute respiratory failure 
with an easy aetiology identification (OR 0.913, IC 95% 0.860–0.968, 
p = 0.0025) and the use of checklists for global ICU care (OR 0.531, IC 
95% 0.387–0.728, p < 0.0001). Centre effect was not significant after 
multivariate analysis.
Conclusion: The current study suggests that, in addition to patient-
related factors, ICU characteristics and critical-care organization also 
influence decisions to forgo life sustaining therapies. Palliative care 
involvement, frequent admission of transplant patients, protocoled 
admission criteria at admission and the use of checklists are organiza-
tional variables associated with DFLSTs.
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Introduction: Since the 2002 “Kouchner law” and the 2016 “Leonetti 
Claeys law”, WWT decisions have become essential in discussions 
within intensive care units. Our Intensive Care Unit (ICU) has con-
ducted a work on this topic in 2008, leading to the implementation 
of WWT procedural forms and follow-ups. We assessed our practices 
10 years after having implemented this traceability.
Patients and methods: Patient Limitation Records (PLR) are initi-
ated and reassessed during weekly ICU meetings bringing together 
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medical and paramedical staff. They can also be initiated at any other 
time during exceptional meetings. PLR are initiated at the request 
of any member of the paramedical team, medical team or patient’s 
entourage as soon as the meaningfulness of continuing care is con-
tested. They include advanced medical instructions, an estimation 
of the patient’s quality of life before and after the ICU stay, patient’s 
wellbeing during the stay, interviews with the patient, his relatives 
and his practitioners. They also mention the conditions and time of 
application for the limitation. Analyzed records extend over a period 
of 18 months ending in June 2018. In 2008, the analysis period lasted 
10 months from September to June.
Results: 106 PLR were established over the 2017–2018 period com-
pared to 32 in 2008. 70% of patients are limited during the first ethi-
cal meeting during the 2017–2018 period. 18% have no limitation of 
life sustaining treatments. Patient’s will is unknown in 72% of cases. 
Among patients whose will is known, 21% express their opposition 
to therapeutic relentlessness. Patient’s general practitioner interview 
before the meeting is made for 42% of the patients. The most frequent 
therapeutic limitations are cardiac arrest resuscitation (70%) and renal 
replacement therapy (57%). Invasive mechanical ventilation is limited 
in 35% of cases. Nutrition and hydration are never limited.
Conclusion: Ten years after setting up a WWT procedure in our 
ICU, limitations are more frequent, appear earlier, concern younger 
patients, and are more often at the paramedic initiative, which reflects 
a stronger involvement of caregivers in end of life issues.
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Introduction: The aim of our study was to evaluate the psychologi-
cal impact of critical illness on patients and their relatives in a Tunisian 
medical ICU (MICU).
Patients and methods: In this study, included the patients who 
were admitted in our MICU from January 2015 and December 2016. 
We used the Impact of Events Scale (IES) 22-items for patients. Scores 
above 30 on the IES indicate severe psychological trauma symptoms, 
and individuals scoring in the range between 24 and 35 are likely to 
meet diagnostic criteria for PTSD. The Burden (Mini-Zarit) 7-items 
was used for relatives. All patients and relatives were interviewed by 
telephone.
Results: We contacted 46 families, 18 patients (39%) died, 28 patients 
(60.9%) participated with their relatives to this study, sex ratio was F 

M = 1.09, mean age was 75  years [65 to 90  years], average length 
of stay (LOS) was 11.89  days [1 to 60  days], 45.7% of patients had 
mechanical ventilation with a mean duration of 4.84  days, 8.7% of 
the patients had a tracheostomy, dementia was diagnosed in 6.5% of 
patients, 78.3% of the patients were autonomous, and the main rea-
son of ICU admission was respiratory distress in 30.4%. The average of 
IES on patients was 22.7 [6 to 35], the IES was significantly correlated 
with male gender (p = 0.039), LOS in the ICU (p = 0.043), oro-tracheal 
intubation (OTI) (p = 0.03), tracheostomy (p = 0.013), and use of vaso-
pressor agents (p = 0.045). The average of Mini-Zarit on relatives was 
3.35 [1.5 to 5.5], the Mini-Zarit was significantly correlated with LOS 
(p‹0.001), OTI (p = 0.001), duration of OTI (p = 0.045), tracheostomy 
(p = 0.012), duration of tracheostomy (p = 0.024), use of vasopressor 
agents (p = 0.034) and the APACHE II score (p = 0.047).
Conclusion: Patients recovering from critical illness can be left with 
significant physical and cognitive problems that can deeply affect 
quality of life of both patients and relatives. Understanding the nature 
of the relationship between critical illness and PTSD is a challenge that 
demands attention, particularly in an era when mental health profes-
sionals are beginning to recognize the profound costs associated with 
this psychiatric syndrome.
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Introduction: Very elderly Intensive care Patients (VIP1) is an interna-
tional multicentric prospective study endorsed by the European Soci-
ety of Intensive Care Medicine assessing prognosis of elderly patients 
(≥ 80  years) admitted in the intensive care unit (ICU). Our study is a 
subgroup analysis of French patients.
Patients and methods: All elderly patients (≥ 80  years) admitted in 
18 French ICUs and included in VIP1 study from October 2016 to May 
2017 were analyzed in a post hoc subgroup study. Frailty was defined 
as a Clinical Frailty Scale ≥ 5/9. Multivariable analysis [with adjusted 
odd ratio (aOR) and 95% confidence interval (IC 95%)] was performed 
to determine factors associated with in-ICU and 30-days mortality.
Results: Among 368 patients admitted in French ICUs, 38% were frail 
(44% in the entire cohort). Compared to non-frail patients, frailty was 
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associated with the similar in-ICU (34% vs 35%, p = 0.93) and 30-days 
mortality (51% vs 44%, p = 0.22), despite a lower severity (SAPS2 46 
vs 54, p = 0.04), lower use of mechanical ventilation (46% vs 62%, 
p = 0.003), and lower use of vasoactive drugs (39% vs 55%, p = 0.004). 
However, withholding was more frequent (57% vs 35%, p < 0.001), 
but not withdrawing (20% vs 21%, p = 0.76). In multivariable analy-
sis, frailty was not an independent risk factor for mortality, contrary to 
withdrawing [aOR 18.8 (IC95% 8.1–43.8)], withholding [aOR 3.9 (IC95% 
2.0–7.4)], use of mechanical ventilation [aOR 2.3 (IC95% 1.1–5.0)] and 
SOFA at admission (per one point increase) [aOR 1.2 (IC95% 1.1–1.3)].
Conclusion: In elderly patients admitted in French ICUs, frail patients 
have the same mortality than non-frail patients, despite a lower initial 
severity and higher frequency of withholding decisions.

Univariate Multivariate

Alive
(n = 241)

Deceased
(n = 126)

p-value Adjusted 
OR
(CI95 %)

p-value

Age, years 85 [81–89] 83 [81–86] 0.18

Age 
80–89 years

212 (88%) 114 (91%) 0.47

Sex, male
Frailty

118 (49%)
91 (38%)

66 (52%)
47 (37%)

0.53
0.93

Cause of admission

 Respiratory 
failure

108 (45%) 36 (29%) 0.002 / NS

 Shock 27 (11%) 36 (29%) < 0.001 / NS

 Elective 
surgery

9 (4%) 4 (3%) 1.0

 Urgent 
surgery

11 (5%) 3 (2%) 0.40

 Neuro (non 
trauma)

17 (7%) 11 (9%) 0.57

 Medical 
admission

218 (91%) 113 (90%) 0.81

 Trauma 3 (1%) 6 (5%) 0.07

Prior hospital 
stay > 7 days

33 (14%) 23 (18%) 0.25

Admission 
SOFA

5 [3–7] 12 [8–14] < 0.001 1.2 
(1.1–1.3)

< 0.001

SAPS 2 43 [37–50] 65 [57–82] < 0.001 not analysed

ICU interventions

 Non invasive 
ventilation

91 (38%) 36 (29%) 0.08

 Invasive ven‑
tilation

106 (44%) 99 (79%) <  0.001 2.3 
(1.1–5.0)

0.04

 Vasoactive 
drugs

89 (37%) 91 (72%) < 0.001 / NS

 Renal 
replace‑
ment 
therapy

22 (9%) 22 (18%) 0.02 / NS

 Withholding 72 (30%) 87 (69%) < 0.001 3.9 
(2.0–7.4)

<0.001

 Withdrawing 10 (4%) 65 (52%) < 0.001 18.8 (8.1–
43.8)

<0.001
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Introduction: Some patients referred to intensive care unit (ICU) are 
refused by intensivist because they are considered to be too well or 
too ill to benefit from intensive care treatment. This study aims to eval-
uate factors associated with decision to refuse ICU admission and to 
assess the outcome of excluded patients.
Patients and methods: All inpatients referred to our ICU between 
February and August 2018 were included in the analysis. All patients 
were evaluated in emergency unit or in hospitalization areas by a sen-
ior intensivist. Refused patients were considered to be too well (inap-
propriate referral (IR)) or too ill (futility) for ICU admission. The main 
outcome was survival 28 days after first referral to ICU. Patient charac-
teristics, number of beds available at the time of referral, quality of life 
28 days after ICU referral were also assessed.
Results: Out of 379 patients, 267 were admitted and 112 were refused 
(29.6%). Reasons for refusal were futility (“too ill”) (n = 68 (60.7%)) 
and IR (“too well”) (n = 44 (39.3%)). The median mortality probability 
model (MPMII) score for IR group and for futility group at day 0 was 
-1.65 and -0.4. Admission request came from emergency unit (65.2% 
(n = 73)), medical department (24% (n = 27)) or surgery department 
(10.8% (n = 12)). The main outcome for futility and IR groups were 
52.9% and 4.5% respectively. In the futility group, modified Rankin 
score increased from 3.52 to 4.15 between inclusion and final evalu-
ation. Lack of autonomy, elderly people and dementia were the main 
causes for refusal in the futility group (n = 57, 42 and 31 respectively).
Conclusion: Refusal of ICU admission occurs in 29.6% of cases. Refusal 
for futility is strongly but not invariably associated with deaths whereas 
patients considered to be too well for intensive care treatment rarely died. 
Strategy should be developed to create admission criteria for patients.
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Introduction: The objectives of this study were, in ICU patients with 
an ESBL-producing Enterobacteriaceae infection- (i) to identify predic-
tors of de-escalation of the empirical treatment with a carbapenem 
(CP) to a CP-sparing regimen (CPS) and (ii) to compare outcomes of 
patients de-escalated to those maintained on CP (CPM).
Patients and methods: Retrospective study performed in ICUs from 2 hos-
pitals in which all CP prescriptions were reviewed within 72 h by the anti-
microbial stewardship team and the ICU physicians. Demographics, clinical 
and therapeutic data were compared between CPS and CPM patients. Unfa-
vorable clinical outcome (defined as mortality or relapse) was evaluated at 
day 60 of follow-up. Results are presented as median (IQR) or n (%).
Results: Ninety patients were included (54 CPM and 36 CPS), mainly 
treated for pneumonia (n = 35) or urinary tract infection (UTI, n = 30). 
Septic shock was found in 20 CPM (37%) and 19 CPS (53%), p = 0.14. 
The main CP-sparing antibiotics were piperacillin tazobactam (n = 11), 
cefoxitin (n = 11) and temocillin (n = 7). Median CP duration was 3 days 
(2–5]) in CPS patients. Cohort patients received a total of 1263 days of 
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antibiotic (CP 827 days, CPS 436 days). Therefore, 35% of CP daily doses 
were saved. Factors associated with the use of a CPS were- older age 
(CPS 71 years [66–77], CPM 64 years [51–76] + p = 0.02), UTI (CPS- n = 24 
(69%), including 19 male UTI + CPM- n = 6 (11%) + p < 0.001), absence 
of immunosuppressive therapy (CPS- n = 6 (21%), CPM- n = 17 (39%), 
p = 0.002) and total duration of antibiotic therapy (CPS 14 d [9–21], 
CPM- 9 d [7–15], p = 0.014). An unfavorable outcome was observed in 9 
CPS (25%) and 22 CPM (41%), respectively (p = 0.5). Factors associated 
with unfavorable outcome were UTI (Hazard ratio [HR] 0.4, p = 0.045), 
respiratory tract infection (HR 2.76, p = 0.01) and immunosuppressive 
therapy (HR 3.5, p < 0.001). Use of a CPS had no effect (HR 0.6, p = 0.20).
Conclusion: CP de-escalation was performed in 40% of the patients, 
mainly those who were immunocompetent and treated for an UTI. 
This strategy seemed not to be associated with a worse outcome and 
reduced CP exposure. However, total duration of antibiotic therapy 
was longer with the CPS, because of the high rate of male IU treated.
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Introduction: Impact of the discussion with bacteriologists and an 
infectiologist on antibiotic therapy in the 14-bed intensive care unit of 
the Auxerre hospital.
Patients and methods: Observational and retrospective study was 
conducted from 01/01/2014 to 31/12/2017. It was a before after study. 
First period - a weekly infectiology meeting of one hour composed of 
intensive care pratician, bacteriologist and pharmacist. Second period 
- intervention of an infectiologist. The primary outcome was the 
change in antibiotic consumption in daily doses per 1,000 days of hos-
pitalization (DDD/1000 D). The secondary outcome was the change 
in the number of multi-resistant bacteria (BMR) isolated by weekly 
screenings after 72 h of hospitalization. The various proportions were 
compared using a Chi2 test.
Results: 1712 patients were hospitalized in intensive care unit (833 in 
2014-15 vs 879 in 2016-17). Populations were comparable in age, sex, 
average length of stay, simplified seriousness index, and mortality. 
Antibiotic consumption differs between two periods.
Discussion: There is a statistically significant impact in antibiotic con-
sumption. Fluoroquinolones and Amoxicillin-clanulanic acid which are 
known to induce resistance have decreased during the second period. 
Prescriptions of some antibiotics have improved such as Cefepime for 
Enterobacter, Ceftazidime and Ciprofloxacin for Pseudomonas thus 
saving Colimycin and Imipenem Cilastatin. There is a non-significant 
trend to lower multi-resistant broad-spectrum betalactamase-produc-
ing bacteria, cephalosorinases and carbapenemases in screening tests.
Conclusion: The intervention of an infectiologist in our service allowed 
an effective adaptation of the strategy of the antibiotic therapy in the 
hope that, in the coming years, the selection of BMR will decrease.

2014–2015 2016–2017

TOTAL ANTIBIOTICS 3476.64 3095.01*

Total Beta lactam 1881.8 1805.7*

Amoxicillin clavulanic acid 255.91 206.94

Cephalosporins 710.4 606.9*

Cefepime 38 90*

Total Quinolones 359.77 231.42*

Ciprofloxacine 90.91 136.02*

Imipenem 248.6 168.8*

Ceftazidime 166.5 188.1*

Colistin 117.4 92.74*
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Introduction: empiric antimicrobial therapy (EAMT) using imipenem 
colistin is commonly prescribed as a first line therapy in critically ill 
patients with severe sepsis. We aimed to assess the appropriateness of 
prescribing imipenem colistin as EAMT in ICU patients.
Patients and methods: a 3-years observational prospective study 
including ICU patients that required imipenem colistin as EAMT. EAMT 
was assessed according to microbiological and clinical outcome. Out-
comes were: delay to apyrexia, delay to decrease biological inflamma-
tory parameters (BIP), requirement for vasoactive agents, bacteriological 
eradication, length of stay (LOS), ventilator days and 30-day mortality.
Results: 79 administrations of EAMT in 70 patients were studied. 
EAMT was appropriate in 52% of studied cases. An ICU stay > 6  days 
was related to inappropriateness and chronic respiratory failure was 
associated to appropriateness. In the appropriate EAMT group, we 
showed- earlier apyrexia, shorter delay to decrease biological inflam-
matory parameters (BIP) and less significant vasopressors requirement 
(attached fig). Furthermore, EAMT improved survival with a median 
gain of 4 days. Inappropriate EAMT increased the mortality risk by six. 
Acquisition of NI in ICU was also an independent factor of mortality.
Conclusion: EAMT using imipenem-colistin was appropriate in half of cases 
and inappropriateness was associated with increased ICU mortality risk.
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Introduction: The incidence of extended-spectrum beta-lactamase 
producing-enterobacteriaceae (ESBL-PE) is growing, with an emerg-
ing worldwide distribution. The aim of this study was to describe the 
outcome of patients hospitalized in an ICU with an extended spectrum 
beta-lactamase producing Enterobacteria (ESBL-PE) infection treated 
with carbapenems and alternative carbapenem-sparing therapy.
Patients and methods: We performed a retrospective, descrip-
tive, monocentric study in a Public University Hospital. Patients over 
18 years, hospitalized in one of the ICUs of the hospital and present-
ing at the admission or during the stay an infection with an ESBL-
PE between January 1st 2016 and March 31st 2018 were included. 
Patients colonized but not infected by ESBL-PE were not included. 
Primary study outcome was patient’s vital status at discharge of the 
ICU. Secondary outcomes were vital status at discharge of the ICU in 
patients treated with carbapenems and in patients treated with an 
alternative therapy, relapse and antibiotic change after reception of 
the antibiotic susceptibility test results.
Results: In our study, 109 patients were included. Among them, 93.6% 
had at least one risk factor of ESBL-PE acquisition, mostly a recent hos-
pitalization within 3 months and a use of antibiotics within 3 months. 
Overall, 32 patients (29.4%) died during the ICU stay. The mean SAPS 
II score at admission was 49.8 ± 22.1. Invasive mechanical ventilation 
was required for 66% of the patients. Catecholamine use was required 
for 64% of patients. Escherichia coli was the most frequent bacteria 
identified (41%), followed by Enterobacter cloacae complex (33%) 
and Klebsiella pneumonia (19%). Distribution of the infection sites is 
summarized in Figure 1. Relapse occurred in 13 (12.1%) patients. In our 
study 84 of 109 patients (77.1%) received an empirical antimicrobial 
treatment, of which 22 (26.2%) received a carbapenem and 62 (73.8%) 
a non-carbapenem treatment. Among the 95 patients with docu-
mented treatment, carbapenems were used in 55 (57.9%) patients and 
non-carbapenems in 40 (42.1%) patients. Piperacillin tazobactam was 
the most used non-carbapenem treatment. There was no statistically 
significant difference in mortality between patients treated with a car-
bapenem and patients treated with a non-carbapenem therapy.
Conclusion: Infections with ESBL-PE in critically ill patients are asso-
ciated with a great mortality. Because of the sample size of this ret-
rospective study, no difference between the groups is observed. 
Therefore, a larger study should be drawn.
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Introduction: Catheter-related infection (CRI) is common in critically 
ill patients. Different factors are incriminated in developing CRI. Our 
study aimed to identify CRI risk factors.
Patients and methods: We conducted retrospective study including 
all patients admitted in our intensive care unit (ICU) during the period 
from October 2016 to August 2018. Catheter related infections were 
identified using the criteria of Infectious Diseases Society of America 
of 2009. Only patients with valid bacteriological data were included.
Results: During the study period, 164 patients were collected with a 
mean age of 55 ± 20 years and a sex ratio of 1.92. Median SOFA score 
was 4 [2-7] The most frequent causes of admission in ICU were acute 
respiratory failure (48.2%), coma (15.1%) and septic shock (7.9%). Dia-
betes mellitus was the main medical antecedent (34.1%). The median 
length of stay was 14 days [1-117]. The overall mortality rate was 29.9% 
(49 cases).
Among the 96 central venous catheters inserted, only twenty-two 
catheter related infections were diagnosed. SOFA score superior to 5 
on admission was related to a higher risk of developing a CRI (OR, 1.75, 
95%CI, [0.44–4.66], p = 0.033). In addition, time delay to develop a 
ventilator-associated pneumonia (VAP) was an independent risk factor 
for developing a CRI, for patients who developed a CRI median time 
to develop a VAP was 6 days versus 14 days for patients who did not 
develop a CRI (p = 0.04).
Conclusion: SOFA score at admission superior to five was a predictive 
factor of developing a catheter-related infection.
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Introduction: VA-ECMO is a life support technique used in patients 
with cardiac failure. High rates of Ca-RI have been reported in patients 
supported by ECMO. Based on evidences from Ca-RI prevention, we 
developed a standardized procedure- maximal sterile barrier precau-
tions, antiseptic skin preparation using with 2% chlorhexidine-70% 
isopropyl alcohol solution, semi-permeable transparent and highly 
adhesive chlorhexidine dressing. Dressings were changed 24  h after 
catheter insertion and then every 7 days, but leaking or soiled dress-
ings were changed immediately.
Patients and methods: Study design - We retrospectively review 
charts of all consecutive patients who underwent VA-ECMO support 
for > 48 h from January 2015 to December 2017. Peripheral blood sam-
ples were collected for culturing each VA-ECMO day and the insertion 
site was sample at each dressing by pressing a nutritive trypticase-soy 
agar plate (Count-tact + Biomerieux, France) on the skin for 5  s, cen-
tering the plate on the insertion site. Evaluation criteria were cannula-
related bloodstream infection (Ca-RBSI) (defined as a combination of 
1 or more positive peripheral blood cultures without any other infec-
tion explaining the positive blood culture result), Ca-RI (defined as 
local infections signs with or without Ca-RBSI), and skin colonization 
defined as neither Ca-RBSI nor Ca-RI but a positive insertion-site skin 
culture at catheter dressing.
Results: Over the study period, 131 patients were supported by 
133 VA-ECMO (femoro-femoral VA-ECMO- n = 47, femoro-axillary- 
n = 86)- age- 56.4 ± 13.8; male- 97(73.6%); SAPS II- 56.7 ± 19.3; SOFA 
at cannulation- 9 ± 3.7; ECMO duration- 9 ± 8.8, corresponding to 1524 
ECMO-days. Primary ECMO indications were post-cardiac surgery- 32 
(24.1%), myocardial infarction- 30 (22.5%), primary graft dysfunc-
tion- 26 (19.5%), cardiac arrest- 20 (15%). Ca-RBSI and Ca-RI occurred 
in 13 (9.8%) and 31 (23.3%) patients respectively corresponding to 
an incidence rate of 8.5 1000 ECMO-days and 20.3 1000ECMO-days. 
Colonization of insertion site was frequent and mainly related to 
Coagulase-negative staphylococci, however, we found no Ca-RBSI and 
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no Ca-RI related to this microorganism. Skin colonization was more 
frequent for cannulas in femoral position than for cannulas in axillary 
position.
Conclusion: Cannula-related infection and insertion site coloniza-
tion were frequent despite a standardized procedure including semi-
permeable transparent and highly adhesive Chlorhexidine dressing in 
patients supported by VA-ECMO.
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Introduction: Prompt antibiotic administration and surgical debride-
ment of infected tissues are the main modifiable prognostic factors for 
necrotizing skin and soft tissue infections (NSTI). A multidisciplinary 
and multimodal care bundle was implemented in our center in order 
to standardize patient management. The aim of this work was to eval-
uate its impact on patient recruitment, management, and outcomes.
Patients and methods: This retrospective cohort study included all 
NSTI cases admitted in our center between 2006 to 2017. A multi-
modal care bundle was progressively implemented through 2012 to 
2013. It consisted mainly in (1) the creation of an NSTI multidiscipli-
nary team involving intensive care and infectious diseases physicians, 
dermatologists available 24/7 for patient referral, plastic surgeons and 
microbiologists + (2) the use of a triage algorithm including a multi-
disciplinary bedside assessment to accelerate access to the operating 
room + (3) the prospective identification of all NSTI cases + (4) and an 
active communication policy towards the medical community about 
the existing bundle. We compared patients from the pre-implemen-
tation period (2006–2011) to patients from the post-implementation 
period (2014–2017) regarding clinical features, management and out-
comes. The primary endpoint was 60-day survival.
Results: Overall, 224 patients were admitted during the study period 
(pre-implementation, n = 60; per-implementation, n = 35, and post-
implementation, n = 129). The number of yearly NSTI cases increased 
significantly between the pre- and the post-implementation periods 

(median [IQR] 9 [8–13] vs 30 [24–42]); p = 0.014). There was no sig-
nificant difference between these periods regarding age, comor-
bidities, NSTI location or potentially modifiable prognostic factors, 
including time to surgery (0 [0–1] vs 0 [0–1] days; p = 0.281), the 
proportion of patients undergoing surgery within 24  h of admission 
(79% vs 78%; p > 0.99), antibiotic administration within 48  h (98% vs 
100% + p = 0.683) and the adequation of antibiotherapy to guidelines 
(93% vs 94%; p = 0.960). Inclusion during the post-implementation 
period was associated with an increase in 60-day survival in univari-
able analysis (70% vs 85%; p = 0.020 by log-rank analysis) (Figure  1). 
Yet, this association was not statistically significant after adjustment 
for patient comorbidities and severity in a multivariable Cox model 
(adjusted hazard ratio = 0.88; 95% CI [0.41–1.87]; p = 0.741).
Conclusion: The implementation of a multidisciplinary and multi-
modal care bundle for NSTI was associated with higher patient recruit-
ment and better 60-day censored survival in univariable but not 
multivariable analysis.
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Introduction: NIV failure is associated with increased morbi-mortality 
in the ICU. NIV failure prediction could help improving overall out-
come by prompting earlier intubation, and paying more attention to 
the management of patients at risk. In addition to the type of disease 
leading to acute respiratory failure, technical considerations might 
account for NIV failure. The aim of the current study is test the hypoth-
esis that patients who are under home ventilation do experience a 
lower rate of failure when ventilated non-invasively in the ICU.
Patients and methods: This retrospective study with prospective data 
collection included all patients admitted between January 2011 and 
December 2017 to the ICU of CHU F.Bourguiba Monastir, for acute 
hypercapnic respiratory failure. In included patients we collected 
demographic and clinical data, details of diagnosis workup, ventilatory 
support, and its outcome (success vs failure). Variables usually consid-
ered with impact on ventilatory outcome were compared between 
patients with successful NIV course and those with NIV failure. Con-
tinuous variables are presented as mean ± SD, and p < 0.05 was con-
sidered statistically significant.
Results: During the study period, 355 patients were admitted in the 
ICU for hypercapnic respiratory failure. Of these 341 (96%) had NIV as 
the primary mode of ventilatory support. 94/341 had home ventila-
tion, and the main cause of decompensation overall, was cardiac dys-
function (54%). ICU-conducted NIV failed in 50 patients (14.6%) with 
similar rates in patients with prior home ventilation (n = 16/94, 17%) 
compared to patients without prior home ventilation (n = 34/247, 
14%). Table 1 depicts the risk factors of NIV failure disclosed by statisti-
cal analysis.
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Conclusion: Prior home ventilation is not associated with a lower rate 
of NIV failure suggesting that failure from technical reasons was not 
highly prevalent in our series. NIV failure risk-factors disclosed pertain 
to clinical severity of the decompensation and its cause.

Table 1 Depicts the risk factors of NIV failure disclosed by statisti‑
cal analysis

NIV Failure NIV Success

pH 7.26 ± 0.9 7.28 ± 0.4

PaCO2 (kPa) 9.9 ± 2.8 8.9 ± 2.2

E/Ea 6.6 ± 2 8 ± 2.6

ProBNP (pg/ml) 1680 ± 1462 2146 ± 1911

CRP (mg/l) 101 ± 92 83 ± 97
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Introduction: Mechanical ventilation for exacerbations of COPD (AE-
COPD) aims to provide adequate gas exchanges and to reduce the 
work of breathing (WOB). Extracorporeal CO2 removal (ECCO2R) can 
be a valuable additional modality for AE-COPD patients requiring 
invasive mechanical ventilation (IMV), by improving gas exchanges 
without deleterious consequences in terms of dynamic hyperinflation. 
However, little is known about the quantification of such ECCO2R-
induced benefits.
Patients and methods: Open phase II-III prospective crossover (fixed 
order) study performed in 12 deeply sedated IMV AE-COPD patients. 
Dynamic hyperinflation and gas exchanges were compared without 
and with ECCO2R (Hemolung, Alung, Pittsburgh, USA) and adjustment 
of the respiratory rate (Carescape R860, GE Healthcare). The adjust-
ment algorithm (either positive or negative) aimed to normalize arte-
rial pH value and was based mainly on native lungs VCO2 values. When 
possible, WOB (Campbell’s method) with and without ECCO2R was 
measured at the end of the weaning process. Results are expressed in 
median [IQR]. Non-parametric tests were used.
Results: Patients (SAPS2- 33[28.5–38.5] were included in 2 centers dur-
ing an 18-months period. Table indicates the main results obtained 
without and with ECCO2R (using the higher permitted value of sweep 
gas flow) and adjustments of respiratory rate. WOB measurements 
(Joules/min and Joules/L) were possible in 5 patients, indicating near-
significant higher values when stopping the sweep gas flow for a 1 h. 
period- 11.7[7.5 ± 15.0] versus 22.6[13.9 ± 34.7] J/min, p = 0.0625 and 
1.1[0.8 ± 1.4] versus 1.5[0.9 ± 2.8] J/L, p = 0.0625.
Three patients died in-ICU. The other patients were successfully hospi-
tal-discharged. The total duration (days) of tracheal intubation was 8 
[6–18]. The duration of tracheal intubation after ECCO2R initiation was 
6 [4 ± 16.5]. The duration of ICU stay was 14.5 [8 ± 22.5]. There were 4 
VAP episodes, 3 hemorrhagic and 3 thrombotic complications.
Conclusion: Significant PaCO2, pH and SatHbO2 improvements were 
observed. The algorithm for pH normalization performed rather well, 
but without reduction in respiratory rate in the whole group and 
accordingly improvements in dynamic hyperinflation. This can be due 
to (i) mixed respiratory-metabolic acidosis in some patients and to (ii) 

intrinsic Hemolung properties (low to middle extracorporeal blood 
flow and membrane surface area). Results in terms of WOB are in line 
with previous publications.
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Introduction: The Sepsis-3 definition of septic shock includes vaso-
pressor treatment to maintain a mean arterial pressure over 65 mmHg 
and a lactate concentration over 2 mmol/L. The impact of hyperoxia in 
patients fulfilling these criteria is unknown.
Patients and methods: We conducted a post hoc analysis of the 
HYPER2S trial, including patients requiring vasopressor therapy with 
an available plasma lactate value at study inclusion. We compared the 
effect of hyperoxia and normoxia treatment on mortality of patients 
with hyperlactatemia (> 2 mmol/L) and of patients requiring vasopres-
sor for hypotension without hyperlactatemia.
Results: 397 patients were enrolled in this analysis, in whom 230 
had lactate over 2  mmol/L and 167 had lactate lower or equal to 
2 mmol/L. Among patients with lactate > 2 mmol/L, 108 and 122 were 
“hyperoxia”- and “normoxia”-treated, respectively. Patients with lac-
tate > 2  mmol/L had significantly less coronary artery disease, more 
cirrhosis and required surgery more frequently. They also had higher 
illness severity (SOFA 10.6 ± 2.8 vs 9.5 ± 2.5, p = 0.0001), required 
more renal replacement therapy (RRT), and received vasopressor and 
mechanical ventilation for longer time. Mortality rate at day 28 was 
higher in the “hyperoxia”-treated patients with lactate > 2  mmol/L as 
compared to “normoxia”-treated patients (57.4% vs 44.3%, p 0.054), 
despite similar RRT requirements as well as vasopressor and mechani-
cal ventilation-free days. A multivariate analysis showed an independ-
ent association between hyperoxia and mortality at day 28 and 90. In 
patients with lactate ≤ 2 mmol/L, hyperoxia had no effect on mortality, 
nor on other outcomes.
Conclusion: This study suggests that hyperoxia may be associated 
with a higher mortality rate in patients with septic shock using the 
Sepsis-3 criteria, but not in patients with hypotension requiring vaso-
pressor without hyperlactatemia.
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Introduction: Obesity-hypoventilation syndrome (OHS) is an increas-
ing cause of acute hypercapnic respiratory failure (AHRF) in intensive 
care unit (ICU). Our objective was to describe the epidemiology, the 
ventilatory management and the outcome of patients with OHS 
admitted to the ICU for AHRF.
Patients and methods: We retrospectively built a cohort of OHS 
patients staying in 2 pneumology wards and admitted for AHRF in the 
4 ICUs taking part of the tertiary University teaching hospital in Lyon, 
France, between January 1st 2013 and September 30th 2017. Clinical, 
functional and biological characteristics of patients at the time of OHS 
diagnosis were used as covariates. The main end-point was the rate 
of success of noninvasive ventilation (NIV) in the ICU. The secondary 
end-points were patient survival from OHS diagnosis to last follow-up, 
risk factors for ICU admission and for long-term survival including the 
role of ICU stay. Data were expressed as median (1st-3rd quartiles) and 
counts (percentage) and compared with nonparametric tests. Survival 
was measured by the Kaplan–Meier method and the difference in 
restricted mean survival time (RMST). Multivariate logistic regression 
analysis was used to assess risk factors of ICU admission. Cox propor-
tional hazard model and multistate model were used to determine the 
risk factors of long-term survival.
Results: One-hundred and fifteen prevalent patients with OHS were 
included. Over a median follow-up period of 3.5 (1.4–6) years, 37 
patients (32.1%) were admitted to the ICU for AHRF. The most frequent 
cause of AHRF was congestive heart failure (54%). Fourteen patients 
(37.8%) were treated for OHS with continuous or bilevel positive air-
way pressure prior to ICU admission. NIV was used as a first-line venti-
latory support in 36 patients (97.2%) and was successful in 33 patients 
(89.2%). ICU mortality was low (2.7%). Patients admitted to ICU had 
significantly higher age, lower forced expiratory volume in 1  s and 
lower vital capacity (VC) at the time of OHS diagnosis. Difference in 
RMST was significant with a gain in survival of 663  days for patients 
not admitted to ICU. Multivariate analysis showed that lower VC at 
OHS diagnosis was significantly associated with higher risk of ICU 
admission. No factor was independently associated with long-term 
overall mortality in multivariate analysis.
Conclusion: AHRF is frequent in OHS diagnosis and is generally 
responsive to NIV. Lower VC is associated with a higher risk of ICU 
admission.

Table  1. Clinical, biological and  treatment characteristics 
of patients with OHS admitted to the ICU

OHS in ICU

Age at ICU admission (years) 72 (66–79)

ABG at ICU admission

 pH 7.06 (7.22–7.31)

 PaCO2 (mmHg) 70 (61–76)

 PaO2 (mmHg) 79 (66–83)

 Bicarbonate (mmol/L) 30 (26–35)

 Lactate (mmol/L) 1.2 (0.8–1.7)

Vital signs

 MAP (mm Hg) 81 (66–95)

 HR (beats per minute) 91 (80–95)

 RR (cycles per minute) 25 (20–30)

 Glasgow coma score 13 (13–15)

 IGSII score 36 (23–49)

AHRF cause n (%)

 Congestive heart failure 20 (54)

 OHS 11 (29.7)

 Pulmonary embolism 4 (10.8)

 Pneumonia 1 (2.7)

 Neoplastic pleural effusion 1 (2.7)

 Prior OHS diagnosis n (%) 14 (37.8)

 Delay OHS diagnosis-ICU admission (months) 11.5 (− 2.4 to 25)

Treatment

 NIV first-line n (%) 36 (97.2)

 Invasive ventilation first-line n (%) 1 (2.7)

 Invasive ventilation after NIV failure n (%) 3 (8.1)

 Length invasive ventilation (days) 4.4 (1–7)

 Length NIV (days) 6 (3–8)

 Time to correct acidosis with NIV (days) 2.9 (1–3)

 NIV at ICU discharge n (%) 23 (62.1)

 Renal dialysis n (%) 3 (8.1)

 Vasopressor agents n (%) 8 (21.6)

Length of stay (days)

 ICU 7.2 (4–8)

 Post-ICU 14.2 (10–16.5)

 Death in ICU n (%) 1 (2.7)

Quantitative values are expressed as median with first and third quartile; MAP: 
mean arterial pressure; HR: heart rate; RR: respiratory rate; IGSII: simplified 
severity index II; NIV: non invasive ventilation
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Introduction: Critical illness-related corticosteroid insufficiency (CIRCI) 
is common during critical illness and is usually associated with poor out-
comes, as prolonged duration of mechanical ventilation (MV) and higher 
mortality. CIRCI may alter cardiac and vascular functions. Weaning-
induced pulmonary oedema (WiPO) is a major mechanism of weaning 
failure. The aim of this study was to evaluate the role of CIRCI in patients 
with difficult ventilator weaning and its possible relation with WiPO.
Patients and methods: Prospective study conducted in the inten-
sive care of a university hospital in France. Patients under MV for 
more than 24  h, meeting weaning criteria and having failed the first 
spontaneous breathing trial (SBT) underwent a corticotropin stimula-
tion test, with assessment of total blood cortisol levels immediately 
before (T0) 0.25 mg iv of tetracosactrin and 30 and 60 min afterward. 
Δmax was defined as the difference between the maximal value after 
the test and T0. CIRCI was defined as T0 < 10 μg/dL (276 nmol/L) and 
or Δmax < 9  μg/dL (248  nmol/L) and inadequate adrenal reserve as 
Δmax < 9  μg/dL. Biomarkers (natriuretic peptide and protidemia) 
sampling and echocardiograms were performed during the second 
SBT and were used to diagnose WiPO, which was defined according 
to two definitions (one liberal and one conservative) derived from 

Table 1.  (continued)
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recent publications on the topic. Successful extubation was defined as 
patient alive without reintubation 7 days after extubation.
Results: Seventy-six consecutive patients (63 ± 14  years; 49 men) with 
difficult weaning were enrolled. CIRCI and inadequate adrenal reserve 
occurred in 25 (33%) and 17 (22%) patients, respectively. The probabil-
ity of successful extubation (alive was significantly decreased in patients 
with CIRCI or inadequate adrenal reserve (Figure 1A and 1B), as compared 
to their counterparts, and this association persisted after adjustment on 
severity (SOFA score at first SBT). WiPO occurred in 44 (58%) and 8 (11%) 
patients, according to the liberal and conservative definition, respectively. 
WiPO was not associated with CIRCI or with inadequate adrenal reserve, 
and did not influence weaning outcome, whatever the definition used.
Conclusion: CIRCI was common during difficult weaning and was 
associated with its prolongation. We did not find a significant associa-
tion between CIRCI and WiPO.

p = 0.0001 (log-rank test)

max < 9μg/dL (248nmol/L) 

max > 9μg/dL (248nmol/L) 

BA

CIRCI

Non-CIRCI

p = 0.02 (log-rank test)
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Introduction: High-flow nasal cannula oxygen therapy (HFNC) is a 
recent technique that can provide high FiO2, decrease the work of 
breathing, and recruit lungs. Despite promising clinical results, its 
weaning has never been investigated. Our objective is to describe fac-
tors associated with successful weaning of HFNC.
Patients and methods: In a retrospective monocenter study over a 
2-year period, all patients admitted to ICU and treated with HFNC for 
acute respiratory failure were included. Patients who were never weaned 
from HFNC during ICU stay, those who were treated with HFNC associ-
ated to NIV, and those who received preventive post-extubation HFNC 
were excluded. Our primary outcome was to compare patients according 
to the outcome of the first HFNC weaning attempt. Our secondary out-
come was to compare the evolution of patients who failed HFNC wean-
ing at first attempt, and then who were successfully weaned from HFNC.
Results: From the 190 patients included, 168 (88%) were successfully 
weaned from HFNC at the first attempt. At time of the first attempt, 
those who were successfully weaned had lower FiO2 (39 vs. 48%, 
p = 0.02), were more likely to have a SpO2/FiO2 > 235 (correspond-
ing to a PaO2/FiO2 > 200 mm Hg) (74% vs. 41%, p = 0.005), and had a 
higher ROx index (SpO2/FiO2/RR) than those who failed (p = 0.002). 
The 19 patients who failed the first attempt significantly increased the 
ROx index at time of successful weaning (p = 0.04).
Conclusion: If confirmed in further studies, SpO2/FiO2 and ROx index 
could be 2 useful noninvasive predictors of success of HFNC weaning 
available at bedside.
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Introduction: Recent European American clinical practice guidelines 
recommend first-line noninvasive ventilation (NIV) to manage acute 
hypoxemic respiratory failure in immunocompromised patients. In 
contrast, in non-immunocompromised patients, the experts were 
unable to offer a recommendation given the uncertainty of evidence. 
Immunocompromised patients have particularly high mortality 
rates when they require invasive ventilation. However, it is not clear 
whether immunosuppression status is a risk factor for NIV failure. We 
aimed to assess the influence of immunosuppression status on out-
comes of patients treated with NIV for acute respiratory failure.
Patients and methods: We performed a post hoc analysis pooling 2 pro-
spective studies on acute hypoxemic respiratory failure. Patients treated 
by NIV were included. Those with cardiogenic pulmonary edema, acute-
on-chronic respiratory failure or hypercapnia were excluded.
Results: Among the 208 patients analyzed, 71 (34%) were immuno-
compromised whose main reason was cancer (n = 37, 52%). Immuno-
compromised patients had higher severity scores upon ICU admission, 
were more likely to have bilateral lung infiltrates and received higher 
pressure-support levels under NIV than non-immunocompromised 
patients. Intubation and in-ICU mortality rates were higher in immuno-
compromised patients than in the others- 61% (43 out of 71 patients) 
vs. 43% (p = 0.02), and 38% (27 patients) vs. 15% (p < 0.001), respec-
tively. Using multivariate analysis, immunosuppression was indepen-
dently associated to intubation with an adjusted OR of 2.18 (95% CI 
1.18–4.14, p = 0.01) and to ICU mortality (OR 3.44, 95%CI 1.73–7.03, 
p < 0.001).
Conclusion: Immunosuppression status influences outcomes in 
patients with acute hypoxemic respiratory failure treated with NIV. 
Studies in this specific population are mandatory.
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Introduction: Ventilatory Acquired Pneumonia (VAP) is one of the 
main nosocomial infection in adult ICU. To date, only one prospective 
multicenter study performed during six months in 16 PICUs of the US 
has prospectively described pediatric VAP. We design the INCIPAVE 
study to report the occurrence of VAP in european PICUs. One of the 
aim of the INCIPAVE study was to precisely describe the diagnostic 
tools used and the pathogens involved in pediatric VAP.
Patients and methods: Multicenter prospective cohort study from  
03/04/2017 to 03/04/2018 including all patients mechanically ven-
tilated (MV) at least once in eight PICUs, one in the Netherlands and 
seven in France. VAP was defined using the 2015 CDC criteria, applied 
during PICU stays, excluding the 48 h preceeding and following PICU. 
Patients were described on admission and main risk factors ever tested 
in the medical litterature were daily included by a pediatric intensiv-
ist of each PICU in an electronic database on a securized dedicated 
website. The Ethics Committee of the French Society of Intensive 
Care approved the study, which has been declared to the CNIL and 
recorded on Clinical-Trials. All parents or legal representatives were 
individually informed by a dedicated sheet. Descriptive data are 
reported as number (%) or medians [first-third quartiles].



Page 41 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

Results: These results are based on declarative information reported 
in the INCIPAVE database during its first opening on September 2018, 
before cleaning. A total of 158 VAP (76.8% according to CDC criteria) 
was declared during 11685  days of MV. At least one pathogen was 
identified in 58.7% case of VAP, with more than one in 11.6%. Diagnosis 
was made on Tracheal Aspirates, with or without quantitative cultures 
(51% and 12.9% respectively), and on Blind Protecting Specimen Brush 
with or without quantitative cultures (7.7% and 2.6% respectively). 
Identified pathogens were Pseudomonas aeruginosas (PA, 12.1%), 
Haemophilus influenzae (HI, 12.1%), Staphylococcus aureus (SA, 7.4%), 
Streptococcus pneumoniae (SP, 5.4%), Stenotrophomonas maltophilia 
(SM, 3.4%). HI and SP were involved in “early VAPs” (< 6 days) and PA, 
SM and SA were reported in “late onset” VAPs.
Conclusion: Tracheal aspirate with quantitative culture is still the 
method of choice to diagnose VAP in PICU. Nosocomial pathogens are 
mainly involved after 6 days of MV. A more precise analysis is planned 
after cleaning of the database, including a special reading of each case 
of VAP.
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Introduction: Parapneumonic effusions and pleural empyema are 
common complications of community-acquired bacterial pneumo-
nia in children. There is not yet a consensus concerning the manage-
ment of this pathology, and expert’s recommendations are scarce. The 
objective of this study was to compare whether the evolution of our 
patients benefited or not from drainage procedures.
Patients and methods: This retrospective single-center study col-
lected data from 79 children treated for pleural infection at the Stras-
bourg University Hospital from May 2010 to May 2016. 2 groups of 
children were compared concenring medical and or invasive treat-
ment received (thoracentesis, chest drain insertion with or without 
instillation of fibrinolytic agents and surgical techniques).
Results: 43 children benefited from an invasive treatment strategy (IT), 
and 36 from antibiotics alone (AA). The epidemiological data of the 2 
groups was comparable (comorbidities, vaccination status). Significant 
differences were the duration of oxygen dependence- 3.1 days in the 
AA group versus 7.6 days in the IT group (p < 0.001), the time elapsed 
to obtaining apyrexia- 4 days in the AA group versus 7.9 days in the IT 
group (p = 0.009), overall hospital stay and duration of intensive care. 
Initial C-reactive Protein levels were measured at 160.5 mg/L in the AA 
group versus 258 mg/L in the IT group (p < 0.001). We proposed a pre-
dictive score for an invasive procedure based on initial CRP and pleural 
ultrasound data.
Conclusion: Pneumonia in children with low to moderate volume 
effusion may show a favorable clinical course treated by antibiotics 
only. Prospective randomized controlled trials are needed to reassess 
the indication of invasive procedures in the management of children’s 
pleural infection.
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Introduction: Protective mechanical ventilation and adjuvant thera-
pies for severe ARDS are well-defined in adult and pediatric popula-
tion. However, no clearly identified recommendations are available 

to perform a protective ventilation during pediatric V–V ECMO. The 
aim of this study was first to describe potential associations between 
ventilatory settings during ECMO and outcome in ARDS patients. The 
secondary goal was to compare three periods of interest to identified 
significant modification and their potential consequences on the sur-
vival rate.
Patients and methods: We performed an observational monocentric 
retrospective study, from January 2007 to December 2017. All patients 
treated by ECMO V–V for a refractory ARDS were included. We col-
lected data’s at day 1, day 3 day 7 and day 14 of ECMO. Three periods 
of interest were defined (before 2010, from 2010 to 2014 and after 
2014). We retrospectively collected the data’s from our local database, 
approved by the French Data Protection Authority.
Results: 83 patients treated by extracorporeal membrane oxygena-
tion were included. We identified an increase of the number of ECMO 
V–V for pediatric refractory ARDS associated with a higher survival 
rate throughout the three periods. The OSI (oxygenation saturation 
index) was the only pre-ECMO parameter significantly associated with 
a higher mortality.
We identified a significant modification the adjuvant therapy illus-
trated by a sharpe increase for the use of neuromuscular blockers 
(from 14% to 52%) and the prone positioning before ECMO (from 5% 
to 85%). We also show evidence of a strong modification of the ven-
tilatory parameters during ECMO. As example, the tidal volumes are 
significantly lower throughout the periods (5 cc/kg vs 3.5 cc/kg) such 
as the driving pressure (28 vs 14 cm of H2O). In contrary, the PEEP is 
higher in the most recent period. Finally, we identified an improve-
ment of the survival rate all over the three period.
Conclusion: Recent modifications of ventilatory parameters during 
V–V ECMO for pediatric ARDS aimed at implementing a better lung 
protection. These modifications are associated with a better survival. 
However, the correlation between survival and ventilators settings 
remained unclear and a multicentric study should help physician to 
identify prognosis factors.

F‑31  
Septic shock and toxic shock syndrome‑ two infectious shocks 
with different immune response
Solenn Remy (speaker)1, Karine Kolev‑Descamps2, Morgane Gossez3, 
Fleur Cour‑Andlauer2, Fabienne Vene3, Tiphanie Ginhoux6, Guillaume 
Monneret3, Etienne Javouhey2

1Hospices Civils de Lyon, Lyon, FRANCE; 2Réanimation Pédiatrique ‑ Hôpi‑
tal Femme Mère Enfant, Lyon, FRANCE; 3Laboratoire d’Immunologie cel‑
lulaire ‑ Hôpital Edouard Herriot, Lyon, FRANCE; 6Centre D’Epidémiologie 
Clinique ‑ EPICIME, Lyon, FRANCE   
Correspondence: Solenn Remy ‑ solene.remy@chu‑lyon.fr
Annals of Intensive Care 2019, 9(Suppl 1):F-31

Introduction: Septic shock (SS) has recently been redefined in adults 
as life-threatening organ dysfunction caused by dysregulated host 
response to infection. Due to pediatric specificities, adult definition 
cannot be just transpose to children. Toxic shock syndrome (TSS) is a 
particular entity of infectious shock, with large pediatric prevalence. 
Some toxins specific to Streptococcus A and Staphylococcus aureus 
lead to superantigenic activation of T-lymphocytes, responsible for 
major cytokines storm with multi-organ failure. While immunosup-
pression induced by SS is now demonstrated in adults and children, 
we investigated whether similar immune disorders arise during TSS.
Patients and methods: Single-center prospective study included all 
children under 18  years-old, consecutively admitted into Pediatric 
Intensive Care Unit for SS (“Surviving Sepsis Campaign” Goldstein cri-
teria), or TSS (Center for Disease Control), between September 2014 
and July 2018. Controls were recruited from outpatients admitted for 
an elective benign surgery, without any criteria of infection. Immune 
monitoring realized by flow cytometry included HLA-DR expression 
on monocytes (mHLA-DR), total lymphocyte count, and lymphocyte 
sub-populations’ proportions (CD4* and CD8* T cells, regulatory T cells, 
NK cells, B cells). Samples were analyzed at Day 1, 3 and 7, after shock 
onset. Clinical data were collected prospectively, as well as severity 
scores and secondary nosocomial infection occurrence.
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Results: Forty-six SS, 12 TSS and 30 controls were recruited. At each 
time points, mHLA-DR in SS and TSS groups were decreased, com-
pared with controls (fig  1). Moreover, mHLA-DR was significantly 
higher in TSS at day 1 and 3, than SS. Lymphocytes’ time course also 
differs between SS and TSS- more profound lymphopenia occurred at 
day 1 in TSS than SS, but correction was faster in TSS between day 1 
and 3, while between day 3 and 7 in SS. No difference was observed 
concerning regulatory T cells. Thirteen patients with SS presented sec-
ondary infections (28%), compared to only one in TSS group (8%).
Conclusion: Our study showed that despite similar initial shock, 
immune response is significantly different between SS and TSS. TSS 
didn’t induce persistent immune-suppression, as seen in SS- high-
lighted by different time course of mHLA-DR, lymphocytes and sec-
ondary infection occurrence. There is no only one type of septic shock 
but different infectious shocks with different immune responses and 
clinical outcomes. These results reinforce objective to better charac-
terize immune state of patients in intensive care, in order to propose 
personalized medicine with adapted immune-modulatory therapies.
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Introduction: Septic shock is a common pathology in intensive care 
units responsible for a high mortality rate. Extracorporeal life support 
(ECLS) is used when patients no longer respond to standard treat-
ments, including inotropes. Recently, in a multicenter study involving 
more than 500 children with septic shock, the Septic Shock Score (SSS) 
proved highly reliable in identifying patients at risk of death and was 
able to define refractory septic shock. The objective of our study is to 
evaluate two versions of the SSS, the bedside SSS (bSSS) and the com-
puted (cSSS) in a group of patients hospitalized with septic shock who 
received ECLS support.
Patients and methods: This retrospective study includes patients 
aged 1 month to 18 years hospitalized in the intensive care units of the 
Necker Enfant Malade, Trousseau and Bicêtre hospitals for septic shock 
requiring ECLS assistance between January 2010 and March 2018. 
Five data collection times were chosen- sepsis time, ECLS decision 
time, ECLS starting time and end of hospitalization time. At the first 4 
collections, clinical and biological criteria were collected to calculate 
the different predictive scores of septic shock. The group of deceased 
patients and the group of living patients were compared at these dif-
ferent times.
Results: 38 patients were included in our study, 24 of which died dur-
ing the hospitalization. At all times studied, both the bSSS and the 
cSSS had poor reliability in identifying deceased children. The vaso-
active-inotropic score is significantly higher at ECLS starting time in 
deceased patients and it decreases between ECLS decision time and 
ECLS starting time in living patients.

Conclusion: This is a pilot study that tested a database of children in 
septic shock who had received ECLS in APHP’s intensive care units. The 
continuation of the study will be carried out as part of a collaborative 
project of the European Society of Pediatric and Neonatal Intensive 
Care (ESPNIC), and will extend to 27 other pediatric intensive care units 
to clarify ECLS success criteria, characterize the evolution of organ fail-
ure and thus better define ECLS uses in children with septic shock.
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Introduction: Sickle cell disease (SCD) is an increasing global health 
problem + approximately 300,000 infants born every year. SCD is asso-
ciated with a decreased life expectancy, half of the deaths occurring in 
the ICU. Preexisting prediction model built by The Cooperative Study 
of SCD do not show relationship existed between early clinical predic-
tors and complicated outcome (CO). The identification of risk factors 
could potentially have an immediate effect in preventing clinical com-
plications and improving the quality of life for hundreds of thousands 
of children worldwide. We aimed to identify early predictors of a CO, 
defined as an ICU stay > 2 days, the need for vital support or death in 
children with SCD.
Patients and methods: Retrospective observational cohort study of 
SCD patients over a 5-year period were conduced in French territories 
in the Americas teaching hospital and SCD referral center.
Results: Of the 2559 infant’s admissions in the Carabdrepa cohort, 174 
(6.8%) had a CO, of whom 6 (0.2%) death. Using multivariate analysis, 
we found significant predictors of CO- an episode of dactylitis (defined 
as pain and tenderness in the hands or feet) before the age of one year 
(OR 3, IC 95% 1.9–45.5), a hemoglobin level of less than 7 g per deci-
liter (OR 1.75, IC 95% IC 0.98–2.84), and leukocytosis (OR 1.21, IC 95% 
0.8–1.83), a respiratory rate more than or equal to 32 cycles min (OR 
1.01, IC 95% 0.84–1.18).), a Delay between first symptom and medi-
cal contact (OR 1.3, IC 95% 1.04–1.65), and an admission for sepsis 
(OR 1.32, IC 95% 0.44–3.85). Our model demonstrated good predic-
tive performances in terms of discrimination (c-statistic- 0.813) and 
calibration.
Conclusion: Sickle-cell disease children are at high risk of life threat-
ening complications. Episodes of dactylitis, with a sustained drop of 
hemoglobin + associated with a sepsis context and a delay in medical 
care are strong predictors of a complicated outcome.
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Introduction: Traumatology is the leading cause of death in young 
adults and children. Hemorrhagic shock is a major aggravating factor 
in trauma, however there are very few data available in the pediatric 
population. TRISS method [1] offers a standard approach for evaluat-
ing outcome of trauma care, enabling the determination of an indi-
vidual probability of survival (Ps) for each patient according to Trauma 
and Injury Severity Score. The aims of our study were- 1) to identify 
multiple trauma children admitted with hemorrhagic shock in our 
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pediatric Trauma Center, 2) to analyze factors that could influence the 
outcome using the TRISS method.
Patients and methods: We performed a monocentric, observational, 
descriptive, retrospective study on medical records. The included 
patients were children under 18  years of age admitted for multiple 
trauma and presenting with hemorrhagic shock upon arrival. The 
patients included were identified by means of a computerized data-
base internal to the service. The primary outcome was death.
Results: From January 2014 to April 2018, 947 multiple trauma chil-
dren were admitted in the service. Among them, 41 (4.3%) were in 
hemorrhagic shock upon admission and included in the study. The 
median interquartile age and weight were 3.0 [2.0–10.7] years and 16.0 
[12.9–32.5] kg, respectively. Their trauma profile was very similar to 
other polytraumatized children, with 73% of head trauma. The global 
principles of Damage Control Resuscitation have been met, including 
the application of the massive transfusion protocol. However, only 
10% of children actually correspond to the usual definition of “massive 
blood transfusion” (70 ml kg over 24 h) and only 37% required a surgi-
cal hemostasis procedure. The overall mortality was 41% with an aver-
age TRISS of 45%. We had 2 “unexpected” survivors and 1 “unexpected” 
death according to the TRISS method in our population.
Conclusion: In our study, 4.3% of the multiple trauma children were 
admitted in hemorrhagic shock in our center. These children were 
heavily traumatized with an overall mortality rate of 41%. However, 
the TRISS method revealed an observed mortality 3.9% lower than 
the predicted mortality, with +2.4% of “excess survivors”. When we 
checked the medical records of the 2 “unexpected” survivors, they 
seemed to have beneficiated from a more aggressive prehospital 
resuscitation care.

Reference
1.	 Boyd CR, Tolson MA, Copes WS (1987) Evaluating trauma care- the 

TRISS method. Trauma Score and the Injury Severity Score. (J Trauma 
27- 370-378).

Entire population  
(n = 41)

«Unexpected» 
survivors (n = 2)

Predicted death probability by 
TRISS

37.4 [10.3-81.5] 73.2 ; 86.7

 Mean TRISS death probability 
(%)

44.9 80.0

Prehospital major events  
and treatment

 Cardiac arrest before  
emergency teams arrived

8 (19%) 0

 Cardiac arrest during  
transport

4 (10%) 0

 Received Intravenous fluids 
(ml kg−1)

35 (85%) / 20.0 
[10.5-33.0]

2 (100%) / 33.0 
; 50.0

 Received Blood transfusion 
(ml kg−1)

3 (7%) / 13.0 [8.0-
15.7]

0

 Blood transfusion and plasma 
expanders

1 (2%) 0

 Received Tranexamic Acid 
(ml kg−1)

4 (10%) / 12.0 [10.0-
17.5]

1 (50%) / 10.0

 Patient intubated upon arrival 32 (78%) 2 (100%)

 Administration of  
catecholamine

21 (51%) 2 (100%)

Norepinephrine only (μg kg−1 
min−1) 

9 (22%) / 0.4 [0.3-
0.6]

2 (100%) / 0.3 ; 0.5

Title: Prehospital major events and treatment in the entire population and the 
« unexpected » survivors group found through the TRISS methodology. Results 
shown as number of patients (%) and mediane [interquartile].
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Introduction: Electrocardiogram (ECG) is an essential tool for the 
diagnosis of acute coronary syndromes (ACS). However, diagnostic 
performances of post-resuscitation ECG are usually poor in the setting 
of out-of-hospital cardiac arrest (OHCA). Our aim was to evaluate the 
performances of repeated ECG during the pre-hospital period in order 
to identify patients who require an emergency percutaneous coronary 
intervention (PCI) after OHCA.
Patients and methods: We included a consecutive series of OHCA 
patients with no obvious extra-cardiac cause, in whom an immedi-
ate coronary angiogram (CAG) was performed at admission. The first 
ECG (early ECG) after the return of spontaneous circulation (ROSC) and 
the last ECG performed prior to CAG (late ECG) were classified into 4 
groups, blinded to the angiographic result- (1) ST segment elevation 
(ST +), (2) left bundle branch block, (3) anomaly other than ST + but 
suspected ischemia, (4) no sign of ischemia. Respective performances 
of early and late ECGs were assessed using the need for early PCI as the 
main endpoint.
Results: Between 2011 and 2016, 287 patients were included, of 
whom 34% had a PCI at admission. A change in classification between 
early and late ECGs was observed in 111 patients (39%). A pattern of 
ST-elevation (group 1) was present on 26% of late ECGs, which pre-
dicted the need for PCI with a good specificity (87.3%) but a poor 
sensitivity (53.1%) (Table). In multivariate analysis, ST-elevation pat-
tern (group 1) on late ECG was a stronger predictor for the need of PCI 
(OR = 6.81 (3.58–12.93), p < 0.001) as compared with the same pattern 
observed on early ECG (OR = 4.5 (2.59- 7.82 p < 0.001). Presence of any 
pattern of ischemia on the late ECG was also an independent predictor 
for the need of PCI (OR = 3.63 (1.74–7.6) p < 0.001), with a good sensi-
tivity (86.4%), but a low specificity (36.2%). (Table  1) Absence of any 
ischemic aspect on late ECG performed after 43 min from ROSC was an 
independent predictor of no PCI (OR = 15.94 (3.26–77.99) p < 0.001).
Conclusion: Although performing better than the immediate post-
resuscitation ECG, we observed that the reliability of the late ECG is 
insufficient in order to distinguish patients who will require an early 
PCI and those in whom an early CAG can be avoided.
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Introduction: Due to collapse and cardiopulmonary resuscitation 
(CPR) maneuvers, major traumatic injuries may complicate the course 
of resuscitation for out-of-hospital cardiac arrest patients (OHCA). Our 
goals were to assess the prevalence of these injuries, to describe their 
characteristics and to identify predictive factors.
Patients and methods: We conducted an observational study over 
a 9-year period (2007–2015) in a French cardiac arrest (CA) center. All 
non-traumatic OHCA patients admitted alive in the ICU were studied. 
Major injuries identified were ranked using a functional two-level 
scale of severity (life-threatening or consequential) and were classi-
fied as CPR-related injuries or collapse-related injuries, depending of 
the predominant mechanism. Factors associated with occurrence of a 
CPR-related injury and ICU survival were identified using multivariable 
logistic regression.
Results: A major traumatic injury following OHCA was observed in 
91 1310 patients (6.9%, 95%CI- 5.6, 8.3%), and was classified as a 
life-threatening injury in 36% of cases. The traumatic injury was con-
sidered as contributing to the death in 19 (21%) cases. Injuries were 
related to CPR maneuvers in 65 patients (5.0%, (95%CI- 3.8, 6.1%)). 
In multivariable analysis, age [OR 1.02 + 95%CI (1.00, 1.04); p = 0.01], 
male gender [OR 0.53 + 95%CI (0.31, 0.91); p = 0.02] and CA occur-
ring at home [OR 0.54 + 95%CI (0.31, 0.92); p = 0.02] were significantly 
associated with the occurrence of a CPR-related injury. CPR-related 
injuries were not associated with the ICU survival [OR 0.69 + 95%CI 
(0.36, 1.33); p = 0.27].
Conclusion: Major traumatic injuries are common after cardiopulmo-
nary resuscitation. Further studies are necessary to evaluate the inter-
est of a systematic traumatic check-up in resuscitated OHCA patients 
in order to detect these injuries.
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Introduction: The objective of our study was to observe practices of 
procedural sedation and analgesia (PSA) in emergency departments 
(EDs) and to evaluate its effectiveness.
Patients and methods: From January to July 2018, we conducted a 
prospective and multicentric study, in both EDs and prehospital set-
ting. We enrolled adult patients needing painful procedures that 
would require PSA. Procedures were divided into 3 groups (A- dislo-
cations + B- displaced fractures + C- other procedures such as abscess 
drainage or foreign body removal…). PSA drugs were divided into 
3 groups (1- sedative drugs such as Propofol, Ketamine, or Mida-
zolam + 2- Morphine + 3- absence of drugs or 50% Oxygen Nitrous-
Oxyd Premix). We used a composite primary outcome to define the 
success of the PSA- successful procedure, EP feeling of sufficient 
sedation, and the patient’s absence of painful memories from the 
procedure.
Results: 108 patients were enrolled. 61 PSA (56.5%) were success-
ful according to our primary outcome criteria (3 points out of 3) and 
35 (32.4%) reached only 2 points. Pain decrease was measured by 
numeric rating scale (NRS) and its median was 4.5 (IQR 3–7). Number 
of patient in each procedure groups were as follow- Group A- n = 48 

(44.44%), Group B n = 32 (29.63%), group C n = 28 (25.93%). Drug’s 
group 1 was predominant (n = 59, 54.6%) and its success rate was 
higher (76.3%) compared to group 2 and group 3 (22.7% and 40.7% 
respectively, p < 0.0001). In multivariable analysis, PSA success was 
independently associated with only 2 factors: Ramsay sedation 
scale > 2 (OR = 4.584 {1.927–11.501}, p = 0.0008), as a protective factor, 
while morphine group was against PSA success (OR = 0.181 {0.051–
0.555} p = 0.0044). Adverse event rate in our study (15.7%) was com-
parable with the rate in other international studies. All adverse events 
were easily treated and had no serious consequences.
Conclusion: This prospective and multicentric study of 108 patients 
showed that efficiency was perfect in only 56.5% of the cases, and had 
a satisfactory result in 88.9%. Global efficiency was positively linked 
to the use of sedative drugs and negatively to cutaneous procedures 
such as abscess drainage.

Table 2: Univariate and multivariable analysis evaluating the effect of each variable on the primary outcome 
 
 

Overall 
n=108 

Success 
n= 61 

Fail 
n= 47 

Univariate analysis Multivariable analysis† 

OR 95% CI p OR 95% CI p 

M ean N R S 
decr ease ( IQR ) 

4.8 (2.9) 5.5 (2.9) 3.9 (2.6) 1.226 1.066-1.428 0.0059577    

Pr ocedur e (%)  
- Group A 
- Group B 
- Group C 
 

 
48 (44.44) 
34 (29.63) 
28 (25.93) 

 
31 (50.8) 
21 (34.4) 
9 (14.8) 

 
17 (36.2) 
11 (23.4) 
19 (40.4) 

 
1.824 
BG 

0.255 

 
0.843-4.023 

BG 
0.098- 0.623 

 
0.1303772 

BG 
0.0059577 

 
*2.291 

 

 
*0.949-5.801 

 

 
*0.0707666 

 

EP  post-graduate 
exper ience (%)  
- < 10 years 
- ≥ 10 years 
 

 
 

71 (65.7) 
37 (34.3) 

 
 

36 (59%) 
25 (41%) 

 
 

35 (74.5%) 
12 (25.5%) 

 
 

0.494 
BG 

 
 

0.210-1.117 
BG 

 
 

0.0959024 
BG 

   

Dr ugs (%)  
- Group 1 
- Group 2 
- Group 3 
 

 
59 (54.6) 
22 (20.4) 
27 (25) 

 
45 (73.8) 
5 (8.2) 
11 (18) 

 
14 (29.8) 
17 (36.2) 
16 (34) 

 
6.629 
0.158 
BG 

 
2.910-15.919 
0.048- 0.442 

BG 

 
0.0000118 
0.0009037 

BG 

 
 

0.181 

 
 

0.051-0.555 

 
 

0.0044269 

RSS  (%)  
- ≤ 2 
- ≥ 3  
 

 
55 (50.9) 
53 (49.1) 

 
21 (35) 
40 (65) 

 
34 (72.3) 
13 (17.7) 

 

 
BG 

4.982 

 
BG 

2.219-11.737 

 
BG 

0.0001471 

 
 

4.584 

 
 

1.927-11.501 

 
 

0.0007777 

BG, baseline group; CI, confidence interval; IQR, interquartile range; NRS, numeric rating scale; OR, odds ratio; RSS, ramsay sedation scale;  
†Multiple analysis was performed with a step-down procedure; *last adjustment variable conserved with step-down procedure  
Group A: dislocations; Group B: displaced fractures; C: other procedures 
Group 1: sedative drugs; Group 2: Morphine; Group 3: other analgesia 
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Introduction: Retroperitoneal hematoma (RPH) is frequently 
observed in case of pelvic fracture. RPH is the sign of traumatic pelvic 
hemorrhage. No study has validated a quantification score of RPH in a 
traumatic context. The aim of this study was to test the performance of 
a HRP quantification score to predict the outcome of polytraumatized 
patients with pelvic fracture.
Patients and methods: A retrospective study was performed in our 
trauma center between 2010 and 2015. All severe trauma patients 
with pelvic fracture who underwent a CT scan on admission were 
included. The amount of retroperitoneal effusion was quantified 
using a semi-quantitative method by counting the number of com-
partments affected by the spread of blood. Ten compartments in the 
retroperitoneal cavity were considered- prevesical space, laterovesi-
cal space, laterorectal space, presacral space, right and left iliopsoas 
space, periaortic and psoas space, right and left parietocolic space, 
and perirenal fascia extension. RPH was categorized in each compart-
ment as absent (0), moderate (1), and large or bilateral (2) for a total 
score on 20. Patients were classified into 3 groups according to their 
RPH score (mild or none [0–5], moderate [6–9] and abundant [10–20]) 
and compared in terms of transfusion requirements, pelvic hemostatic 
management and prognostic variables.
Results: A total of 311 severe trauma patients were included (mean 
age- 42 ± 20  years, mean ISS- 27 ± 19, average RPH score- 6.5 ± 4.6). 
Among these patients, 68 (22%) had abundant RPH, 115 (37%) had 
RPH moderate and 128 (41%) had mild or no RPH. Massive transfusions 
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requirement was more important in abundant RPH group (53% vs. 
9% vs. 10%) as well as pelvic embolization requirement (10% vs. 3% 
vs 0%), pelvic fixator (15% vs. 4% vs. 1%), and mortality (26% vs. 10% 
vs. 8%) + P < 0.001. Similarly, days of mechanical ventilation and length 
of stay were significantly associated with RPH abundance (P < 0.001). 
The predictive value of moderate and abundant HRP for determining 
transfusion and interventional needs, as well as the risk of death were 
presented in figure 1. Using ROC curves analysis, the global ability of 
RPH score was robust to predict transfusion > 5 RBCs [0.75 (0.69–0.82)], 
massive transfusion [0.74 (0.65–0.83)] and death [0.70 (0.62–0.79)].
Conclusion: CT scan semi-quantitative analysis of HRP at admission 
allows for reliable prediction of transfusion requirements and outcome 
for Trauma patients with pelvic fracture.

0,1 1 10 100 1000

Prediction of transfusion ≥ 5 RBCs

Prediction of massive transfusion

Prediction of pelvic hemostatic management

Prediction of external fixator need

Prediction of death

Abundant RPH

Moderate RPH

Figure: Ability of RPH score to predict transfusion requirements, pelvic hemostatic management and outcome.
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Introduction: Venous thromboembolism (VTE) is a well-established 
complication of trauma. Recent studies suggest that pulmonary 
embolism (PE) may occur very early and even immediately, after injury. 
The aim of this study was to analyze the incidence, risk factors and 
prognosis of early PE among intensive care unit (ICU) trauma patients.
Patients and methods: We conducted a twenty month long pro-
spective cohort, including all trauma patients with a confirmed PE 
diagnosis, who were admitted to our ICU between January 1st, 2017 
and August 31st, 2018. Early post traumatic PE was defined as pulmo-
nary embolism diagnosed within the first 72  h of injury. All patients, 
included, were screened for early PE at day 3. Factors associated 
with early PE were identified using both univariate and multivariate 
analysis.

Results: During the study period’s, 66 patients with positive diag-
nosis of PE, were included. According to our analysis, 45% (30 cases) 
of the patients presented with PE within 72  h of trauma events.The 
patients in early PE group were older than those in the late PE group 
(p = 0.038), had a body-mass-index (BMI) above thirty (p = 0.021) and 
high sequantial organ failure score (SOFA) on admission (p = .001). 
On the day of PE diagnosis, early group also presented with higher 
SOFA scoring (p < 0.001) and higher infection rate (p = 0.005). Biologi-
cal assessment revealed lower platelet levels (p = 0.001) and lower P 
F ratio in the early group (p = 0.008). Our study showed that early PE 
was associated with more transfusions (p = 0.002) and surgical treat-
ment measures (p = 0.023). The incidence of long bone fractures in 
lower extremities was higher in those with early PE compared with the 
other patients (p = 0.039). Using the multivariable logistic regression 
model, higher age (p = 0.028), SOFA score (p = 0.013), BMI over thirty 
(p = 0.002), and the use of surgical treatment measures (p = 0.046) 
were predictive of early timing of PE in trauma patients. Whereas, pul-
monary infection was independently associated with late PE. Long 
bone fracture was not independently related to early occurrence of PE.
Conclusion: Our cohort demonstrated that many of the post-trau-
matic PEs occur early in the post-traumatic period. To the best of our 
knowledge, this is the first prospective study conducted in ICU. Further 
studies with larger patient populations are required to create more 
accurate predictive models.
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Introduction: Bag mask ventilation is the most spread technic for 
ventilation for cardio pulmonary resuscitation (CPR) despite several 
adverse effects. Gastric gas insufflation may favor lung regurgitation 
and as result occurrence of aspiration pneumonia (1). We hypothe-
sized that continuous chest compression (CC) may limit the risk of high 
tidal volume and gastric inflation compared to a 30–2 interrupted CC 
strategy. The aim of this experimental study was assess the impact of 
different CC ventilation strategies on gastric inflation and ventilation 
during a 6 min prolonged simulated CPR.
Patients and methods: 5 Thiel Embalmed Cadavers (TEC) from a 
donation program of the Université du Quebec Trois-Rivieres (CER-
14-201-08-03.17) were ventilated 30  min to recruit lungs. (2). Flow 
and Airway Pressure were measured at the airway opening (Acq-
Knowledge software Biopac©). A surgical gastrostomy was performed 
through a 5 cm midline laparotomy to introduce a cuffed tracheal tube 
(size 6) into the stomach cavity + this tube was connected to a Wright 
spirometer to measure cumulated gastric inflated volume. Experimen-
tal protocol- 3 strategies were randomly applied during 6 min on each 
cadaver. 1. 30-2 with Interrupted Chest Compressions (ICC 30-2). Two 
successive bag insufflations after interrupting CC every 30 CC + . 2. 
30-2 with Continuous Chest Compressions (CCC 30-2). Same CC ven-
tilation ratio than in the first strategy but without interrupting CC. 3. 
Continuous CC with 1 bag insufflation every 6 s (CCC 10 min). Before 
each strategy the stomach was completely emptied through the gas-
trostomy tube, and the order of each strategy experimented were ran-
domized for each cadaver.
Results: 5 cadavers were analyzed (mean age 75 ± 8 years, 60% female, 
PBW 56 ± 10 kg). Expired bag tidal volume averaged during the 6 min 
long period was 319 ± 165 ml during (ICC 30-2), 341 ± 142 ml during 
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(CCC 30-2) and 277 ± 103 ml (CCC 10 min). Cumulated gastric inflated 
volume was significantly higher during (ICC 30-2) compared to CCC 
strategies (fig)- 5.9L 6 min (ICC 30-2) + 2.1L 6 min (CCC 30-2) and 2.24L 
6 min (CCC 10 min) (p < 0.005).
Conclusion: Compared to the recommended (ICC 30-2) strategy, con-
tinuous chest compression significantly reduced cumulated gastric 
inflation. Interestingly, CCC did not affect ventilation actually delivered 
during CPR. The optimal ratio between chest compression en ventila-
tion during continuous chest compression remains open to discussion.
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Introduction: Cardiac events are often seen in acute cerebral palsy, 
and they would be an indicator of poor prognosis. The purpose of this 
study was to clarify the heart-brain interaction in terms of incidents 
and repercussions on the morbidity and mortality of cerebral palsy 
patients.
Patients and methods: It was a prospective study, over 6  months, 
including consecutively all the acute cerebral palsy patients, initially 
admitted to the vital emergency room, and having benefited from 
a systematic cardiac assessment, namely an ECG, an echocardio-
gram and a troponin assay during the 24 h. Patients transferred from 
another hospital and or having a cardiac check-up after 24  h were 
excluded. The epidemiological, clinical, paraclinical, therapeutic and 
evolutionary parameters were studied. A univariate statistical study 
was carried out to deduce the prognostic factors of early mortality 
(< 48 h) among cardiac assessment components (p < 0.05).
Results: 76 patients were included, with an average age of 
56.16 ± 13.56 years, and sex ratio 1.23 (42H 34F). The diagnoses related 
to the cerebro-lesion were- ischemic stroke (28 cases 36%), severe 
head trauma (24 cases 32%), hemorrhagic stroke (20 cases 26%), 
severe meningitis (4 cases 6%). The cardiac events observed were- an 
electrical anomaly in 19 patients (25%), an increase in troponin in 13 
patients (17%) and an echocardiographic anomaly in 7 patients (9%). 
The distribution of cardiac events by type of brain injury is shown in 
Table 1. The early mortality rate (< 48 h) was 16% (12 deaths)- 6 hemor-
rhagic stroke, 3 ischemic stroke, 3 severe head trauma, and no severe 
meningitis. The prognostic value of various cardiac events in cerebral 
palsy patients by type of aggression is shown in Table 1.
Discussion: Our study did not show a statistically significant differ-
ence in terms of early mortality according to the presence or absence 
of one or more cardiac incidents. On the other hand, very important 
NPVs have been noted, all brain lesions combined.
Conclusion: The absence of cardiac events in cerebral palsy patients 
would favor a better early evolution. This finding should be confirmed 
by a broader study. We recommend performing a cardiac checkup in 
any cerebral palsy patient during the first 24 h.
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Introduction: Doppler-based resistive index (RI) and semi-quantitative 
evaluation of renal perfusion using colour-Doppler (SQP) have been 
suggested as potential predictors of AKI occurrence in ICU patients 
without renal dysfunction (1). These results are however limited to pre-
liminary data (1). This study aimed at evaluating the performance of 
RI and SQP to predict AKI within 3 days in critically-ill patients without 
overt AKI.
Patients and methods: Post-hoc analysis of a multicentre prospec-
tively collected dataset. Adult patients without cardiac arrhythmia 
and requiring mechanical ventilation were included. Patients with 
severe chronic renal dysfunction or known renal artery stenosis were 
excluded. AKI was defined according both urinary output and serum 
creatinine criteria of the KDIGO definition. Renal Doppler was per-
formed at study inclusion. Results are reported in n (%) or median 
(IQR). Adjusted factors associated with AKI development were 
assessed using mixed logistic regression model taking centre as ran-
dom effect.
Results: Overall, of the 351 patients included in this study, 118 had 
no AKI at study inclusion and were ultimately included in the post 
hoc analysis. Half of the patients were of male gender (55.6%; n = 66) 
and median age was 58 [IQR 44–67]. In addition to mechanical ven-
tilation, 47 patients (39.8%) required vasopressors, and 46 (39.0%) 
had a sepsis at inclusion. Median LOD score was 7 [IQR 5–9]. Overall, 
34 patients developed AKI during the first 3 days of ICU stay (28.8%). 
Semi-quantitative perfusion score (ranging from 3—full perfusion to 0 
no perfusion) was 2 [2–3] and 2 [1–3] respectively in patients with and 
without AKI at day 3 (P = 0.06). Doppler-based resistive index was 0.64 
[0.57–0.70] and 0.67 [0.62–0.70] respectively in patients with and with-
out AKI at day 3 (P = 0.18; figure). Area under ROC curve in predicting 
AKI within 3  days was 0.60 (0.49–0.71) for SQP and 0.58 (0.47–0.60) 
for RI. After adjustment for confounders, neither SQP (OR 0.58; 95%CI 
0.31–1.10) nor Doppler-based RI (OR 29.15; 95%CI 0.12–703) were 
associated with AKI at day 3.
Conclusion: Our results suggest that neither Doppler-based resistive 
index nor semi-quantitative renal perfusion is accurate in predicting 
occurrence of AKI in ICU patients requiring mechanical ventilation.
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Introduction: The performance of urinary tissue inhibitor of met-
alloproteinase-2 and insulin-like growth factor binding protein7 
(TIMP-2*IGFBP7) to predict renal recovery has been poorly studied. 
In preliminary studies, Doppler-based renal resistive index (RI) might 
help in differentiating transient from persistent acute kidney injury 
(AKI). The aim of this study was to compare the performance of TIMP-
2*IGFBP7 and RI in predicting short-term reversibility of AKI in critically 
ill patients.
Patients and methods: This prospective and monocentric study 
included consecutive critically ill patients with AKI. RI was measured 
within 12  h after admission and urinary TIMP-2*IGFBP7 was meas-
ured at H0, H6, H12 and H24. Renal recovery was evaluated at day 3. 
Receiver-operating characteristic curves (ROCs) were plotted to evalu-
ate diagnostic performance of RI and TIMP-2*IGFBP7 to predict a per-
sistent AKI.
Results: Of the 100 patients included, 50 had transient AKI and 50 
had persistent AKI. The RI was 0.61 ± 0.05 in the transient AKI group 
and 0.72 ± 0.05 in the persistent AKI group (p < 0.001). TIMP-2*IGFBP7 
was not significantly different at each time between both groups. The 
performance of TIMP-2*IGFBP7 was poor with respectively an area 
under ROC curves of 0.57(95%CI 0.45–0.68), 0.58(95%CI 0.47–0.69), 
0.61(95%CI 0.50–0.72), 0.57(95%CI 0.46–0.68) at H0, H6, H12 and H24. 
The area under the ROC curve for RI was 0.93 (95%CI 0.89–0.98). A 
RI > 0.685 predicting persistent AKI with 78% (95% CI 64–88) sensitivity 
and 90% (95%CI 78–97) specificity. The RI was neither correlated with 
age (rho = 0.12, p = 0.23), nor with mean arterial pressure (rho = -0.14, 
p = 0.16) nor with quantity of fluid (rho = 0.07, p = 0.49). Logistic 
regression found that RI (Odds ratio [OR] = 83.29 0.1-unit step, CI95% 
14.91–465.14, p < 0.0001) and Sepsis-related Organ Failure Assessment 
score (OR = 1.51, CI95% 1.12–2.03, p = 0.001) predicted persistent AKI.
Conclusion: Doppler-based renal resistive index had the better per-
formance for predicting the reversibility of AKI in critically ill patients. 
Urinary TIMP-2*IGFBP7 was unable to differentiate transient from per-
sistent AKI. Further studies are needed to precise adequately the fac-
tors influencing RI.
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Introduction: Acute kidney injury (AKI) in intensive care units (ICU) 
carries high mortality and morbidity. Potential activation of the renin–
angiotensin–aldosterone system during AKI may play a role through 
pro-fibrotic pathways. Renin–angiotensin–aldosterone blockers (ACEi 
ARB) have well known benefits for chronic kidney diseases but may be 
potentially nephrotoxic during AKI. Nevertheless, an ancillary study 
from the FROG-ICU cohort (ICM May 2018) has recently shown a lower 
mortality after 1 year of follow-up for patients receiving an ACEi ARB 
after an episode of AKI (KDIGO 1 to 3) at ICU discharge (20 109 (18%) 
vs 153 502 (31%), p = 0.001). The present study analyzes the use of 
ACEi ARB after KDIGO 3 AKI and their potential effect on long-term 
mortality.
Patients and methods: Ancillary of the AKIKI study (NEJM, 
2016 + 375-122-133). All patients discharged alive from ICU were 
included and their long-term prognosis (2-year mortality) was 
assessed according to treatment with ACEi ARB at ICU discharge using 
both univariate and multivariate analyses after adjustment for poten-
tial confounding factors.
Results: Among 348 patients discharged alive, 45 (12.9%) received 
an ACEi ARB at ICU discharge. Table  1 details patient characteris-
tics. Patients without ACEi ARB were more severe as attested by a 
higher SAPS 3 (p = 0.02) and a higher rate of catecholamine infusion 
(p = 0.008) during AKI. However, 2-year mortality did not significantly 
differ between the two groups (12 45 (27%) with ACEi ARB vs 55 303 
(18%), p = 0.18). Mortality risk was not associated to non-prescription 
of ACEi ARB after adjustment for prognostic variables (p = 0.16).
Discussion: A substantial proportion of patients received an ACEi 
ARB at ICU discharge after an episode of severe AKI. We did not find 
a difference in mortality in favor of the renin–angiotensin–aldoster-
one system blockers, such as observed in the ancillary study of FROG-
ICU (including 109 patients with ACEi ARB whereas the present study 
included 45). This could be explained by a different population (less 
severe AKI in FROG-ICU) and or a lack of power of our study.
Conclusion: This study does not confirm a positive effect on long-term 
mortality. A randomized controlled trial of ACEi ARB at ICU discharge 
after an episode of severe AKI is warranted.
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Introduction: Chronic kidney disease (CKD) is associated with high 
mortality related to sepsis. Some studies have already shown uremic 
toxins’ action on vascular and immune disorders during CKD but their 
potential role during acute kidney injury (AKI) is undetermined. The 
kinetic of uremic toxin’s concentrations and their consequences dur-
ing AKI disserve to be addressed. The aim of our study was to evalu-
ate the kinetic of three uremic toxin’s concentrations (Indoxyl sulfate 
(IS), Para-crésyl sulfate (PCS) and FGF-23) during the first weeks of 
kidney failure in a uremic mice model and their consequences during 
endotoxemia.
Patients and methods: In this study we explored in  vivo the kinetic 
of the three uremic toxins’ concentrations between the 7th and 45th 
days in controls (sham) and after kidney injury induction (KI). KI was 
obtained by electrocauterization followed by contralateral nephrec-
tomy two weeks later. Uremic toxin’s concentrations were determined 
in sera after sacrifice at 7th, 15th and 45th days after KI induction. LPS 
challenge was performed (5 mg kg IP) in sham and KI groups at 15th 
and 45th days for survival follow up. Two other groups of KI mice fed 
with arabinoxylan-oligosaccharides (a chelator of PCS -group AXOS-) 

and sevelamer (a chelator of phosphate known to decrease FGF 23 
-group sevelamer-) were exposed to LPS at 45th days of KI and fol-
lowed for survival.
Results: PCS, IS and FGF 23 concentrations increased rapidly after 
kidney injury at day 7 and last until 45th in the KI group compared to 
the group sham (figure  1). This was associated with the elevation of 
cytokines concentration in serum (TNFα, IL-1β, and IL-6). At 15th and 
45th days, all KI mice exposed to LPS died whereas all sham LPS ani-
mals survived (Fig 2). The treatment with Axos and sevelamer during 
the 45th days preceding the LPS challenge decreased respectively the 
PCS concentration (AXOS group), the FGF 23 concentration (Sevelamer 
group) and improved the survival of KI animals.
Conclusion: In this experimental study, the accumulation of uremic 
toxins appeared early in the course of kidney failure and was asso-
ciated with local expression of pro-inflammatory molecules. This 
accumulation of toxins was associated with a higher mortality to 
endotoxemia. Decrease of PCS and FGF 23 concentrations was asso-
ciated with the improvement of survival to LPS challenge. The early 
accumulation of uremic toxins and their potential role in sepsis mor-
tality need to be confirmed during AKI in humans.
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Introduction: AKI is a dreaded complication in patients with hema-
tological malignancies, associated with increased morbidity and 
mortality. Moreover, AKI may preclude the ability to receive further 
chemotherapy. However, current knowledge on the kinetics of renal 
recovery or persistent renal dysfunction is limited.
Patients and methods: We conducted a retrospective single-center 
study which included all patients with hematological malignancies 
admitted to the intensive care unit (ICU) of Nantes University Hospital 
from January to December 2017. Our purpose was to study the epi-
demiology of AKI and the occurrence of Major Adverse Kidney Events 
(MAKE).
Results: One hundred and three patients were included, among which 
92 (89%) had AKI. Median age was 62.5 (49.75–68) years old and 59 
(64%) were male. Most common malignancies were lymphoma (26, 
28%), acute myeloblastic leukemia (20, 22%) and myeloma (19, 21%). 
17 (18%) patients were newly diagnosed for the malignancy and 
25 (27%) had relapsing diseases. Chemotherapy was administered 
in 64 (70%), 14 (2–31) days before ICU admission. Simplified Acute 
Physiology Score II (SAPS) at day 1 was 48 (39–62). During ICU stay, 37 
(40%) patients received vasopressors and 28 (30%) required invasive 
mechanical ventilation. ICU, hospital, day-90, and day-180 mortalities 
were 22, 33, 38, and 43%, respectively. According to the KDIGO crite-
ria, 47 (51%) had AKI stage 1, 16 (17%) AKI stage 2, and 29 (32%) AKI 
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stage 3, of whom 14 (15%) required renal replacement therapy (RRT). 
ICU mortality of RRT patients was 78%. Overall, median duration of 
AKI was 5 (3–10) days, and increased from 4 (3–7) days in KDIGO stage 
1 patients, to 3.5 (2.8–7.5) days in KDIGO stage 2 patients, and 12 
(5–25) days in KDIGO stage 3 patients. Among survivors, renal recov-
ery occurred in 48 (69%) patients at ICU discharge, 35 (61%) patients 
at day-90, and 32 (60%) patients at day-180. MAKE were reported in 
32 (35%) patients at ICU discharge, 35 (38%) patients at hospital dis-
charge, 41 (45%) 90 days after discharge, and 44 (48%) at day-180.
Conclusion: Critically-ill patients with hematological malignancies 
had a high incidence of AKI. Although almost 80% of the patients were 
discharged alive from the ICU, MAKE at day-90 accounted for roughly 1 
in every 2 patients. Further research is needed to identify predictors of 
MAKE, so as to develop new therapeutic strategies which might trans-
late into better long-term outcomes.
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Introduction: Indications and modalities of renal replacement therapy 
(RRT) in intensive care unit (ICU) patients with acute kidney injury (AKI) 
are still debated. The AKIKI trial (1) showed that a delayed RRT strategy 
(in the absence of life-threatening condition) did not affect mortality 
but allowed nearly 50% patients to escape RRT compared to an early 
RRT strategy in patients with KDIGO3 AKI. This has obvious economic 
counterparts which are evaluated in this study.
Patients and methods: Financial costs of RRT (both continuous and 
intermittent) were assessed in 45 patients in seven French ICUs from 
September 2017 to August 2018 taking into account catheters, cir-
cuits, dialyzer membranes and dialysate replacement fluid prices. 
Medical and nursing working times including time for venous cath-
eterization and RRT duration (including circuit preparation and res-
titution time only) were also recorded and their cost was computed. 
We then extrapolated these figures to the AKIKI population in order 
to estimate the cost difference between the two strategies (early and 
delayed). Analysis was restricted to the first 72 h after inclusion.
Results: The mean working time was 121 (+ -60) minutes for intermit-
tent RRT and 119 (+ -91) minutes for continuous RRT. The mean finan-
cial costs for the first 72  h after RRT initiation were 111.53 (+ -44.91) 
euros for the intermittent RRT and 636.21 (+ - 254.05) euros for con-
tinuous RRT (p < 0.001). Extrapolating these figures to the 619 patients 
included in AKIKI, revealed that the early strategy was associated with 
a cost of 104,619 euros and the delayed one with a cost of 54,702 
euros during the first 72 h after randomization.
Conclusion: This study highlights the considerable savings that can 
safely be obtained with a delayed RRT strategy in ICU patients with 
severe AKI.
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Introduction: Unhealthy use of alcohol and acute kidney (AKI) injury 
both are major public health problems. Chronic alcohol exposure may 
be directly or indirectly associated with kidney damage but little is 
known about the impact of current excessive alcohol consumption on 
kidney function in non-trauma critically ill patients. We aimed to deter-
mine whether unhealthy use of alcohol is independently associated 
with AKI in the intensive care unit (ICU) and worst kidney function at 
hospital discharge.
Patients and methods: Prospective cohort study on non-cirrhotic, 
non-liver transplant recipients, and non-chronically dialyzed patients 
admitted in a 21- bed polyvalent ICU in a university hospital. The study 
was designed to have a 90% power to detect a 15% difference in the 
incidence of AKI between not at-risk drinkers and at-risk drinkers at a 
two-sided alpha error of 5%. At-risk dinking was defined according to 
the National Institute on Alcohol Abuse and Alcoholism criteria and 
AKI according to Kidney Disease Improving Global Outcomes (KDIGO) 
criteria. Patients were followed until hospital discharge or day 60.
Results: Over a 30-months period we calculated the cumulative inci-
dence of stage 2–3 AKI in the 320 at-risk drinkers (29%) and 787 in not 
at-risk drinkers (71%). Stage 2–3 AKI was significantly more frequent 
at admission to the ICU in at-risk drinkers than in not at-risk drinkers 
(42.5% versus 18%, p < 0.0001). The cumulative incidence of stage 2–3 
AKI was significantly higher in at-risk than in not at-risk drinkers (Fig-
ure 1) (p < 0.0001, log-rank test). After adjustment on susceptible and 
predisposing factors for AKI, at-risk drinking was significantly associ-
ated with AKI (Hazard ratio (HR) = 2.53 (2.08–3.08), p < 0.0001). The 
proportion of patients with stage 2–3 AKI at hospital discharge among 
survivors was significantly higher in at-risk than in not at-risk drink-
ers (10% versus 5% respectively, p = 0.01). At-risk drinking remained 
independently associated with stage 2–3 AKI in the subgroup of 832 
patients without stage 2–3 AKI at admission to the ICU (HR = 2.34 
(1.68–3.72), p < 0.0001).
Conclusion: Our results suggest that kidney dysfunction is signifi-
cantly more frequent in at-risk than in not at-risk drinkers. We believe 
that systematic and accurate identification of patients with prior alco-
hol misuse may allow for prevention of AKI.
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Introduction: Acute respiratory failure remains the main reason for 
admission to intensive care in HIV-infected Adults. There is little data 
on viral epidemiology in lower respiratory tract infections in this 
population.
Patients and methods: Cases of acute respiratory failure in HIV-
infected adults admitted to two intensive care units between 2011 
and 2017, who underwent screening for respiratory virus by multiplex 
polymerase chain reaction, were retrospectively selected.
Results: A total of 123 cases were included. An HIV infection was 
newly diagnosed in 9% of cases and 72% of the population was tak-
ing antiretroviral therapy with treatment compliance in almost 76% 
of cases. A documented viral respiratory infection was found in 33 
patients (27%). Rhinovirus was the main virus, found in 33% of cases 
(n = 15) followed by Parainfluenza (n = 5) and Influenza A (n = 5). A 
co-infection was found in 22 patients (67% of cases) with only one 
virus–virus co-infection. Overall, neither the level of HIV-related immu-
nodeficiency nor the use of ARVs at admission seems to be associated 
with an increased risk of respiratory viral infection. Nevertheless the 
subpopulation of Rhinovirus infection was associated with a low CD4 
count. Outcome in the ICU was similar regardless of whether or not a 
respiratory viral infection was present.
Conclusion: Respiratory viruses are frequently found during the acute 
respiratory failure of the HIV subject. This proportion appears to be 
similar to other studies that have looked at the proportion of respira-
tory viruses in the general population.

F‑50  
Is Human Metapneumovirus identified in the Respiratory Tract 
of Immunocompromised Patients with Acute Respiratory Failure 
Clinically Relevant?
Natacha Kapandji (speaker), Jerome Le Goff, Maud Salmona, Michael 
Darmon, Elie Azoulay, Virginie Lemiale
Hôpital Saint Louis, Paris, FRANCE   
Correspondence: Natacha Kapandji ‑ natacha.kapandji@gmail.com
Annals of Intensive Care 2019, 9(Suppl 1):F-50

Introduction: Human metapneumovirus (hMPV) may be responsible 
for pulmonary infections in immunocompromised patients. We sought 
to assess clinical and radiological characteristics associated with the 
presence of hMPV in the respiratory tract of critically ill immunocom-
promised patients.
Patients and methods: This single center retrospective cohort 
included adult immunocompromised patients admitted to inten-
sive care unit (ICU) in whom hMPV was detected in respiratory tract 
from September 2010 to June 2018. Results are reported as n (%) and 
median (IQR). Comparison were performed by Fisher exact test or Wil-
coxon test as appropriate.
Results: Of the 1185 immunocompromised patients admitted to 
ICU during this period, 26 (2.1%) patients presented hMPV- 15 (58%) 
males, aged 66 (IQR 56–74), 21 (81%) with hematological malignancies 
including 11 (42%) allogeneic stem cell transplant recipients. In addi-
tion to respiratory failure, 5 (19%) presented with shock. Clinical pic-
ture included fever in 23 patients (89%), cough in 19 (73%), whereas 
extrapulmonary symptoms were less common (11 to 31%). CT-scan 

patterns included alveolar consolidations in 14 (54%) patients, ground 
glass opacities in 10 (38%), and septa thickening in 3 (12%). All but one 
patient presented another pathogen- bacterial infection in 15 patients 
(70%), viral infection in 8 (31%) and fungal infection in one (invasive 
aspergillosis). At ICU admission, SAPS2 score was 41 (IQR 37–58), 
mechanical ventilation being required in 11 patients (42%), vasopres-
sors in 11 (42%) and renal replacement therapy in 4 (15%). Hospital 
mortality rates was 31% and was found to be associated with hemody-
namic failure, renal replacement therapy and neutropenia.
Conclusion: hMPV is found in the respiratory tract of 2.1% of immu-
nocompromised patients with acute respiratory failure, and in all but 
8 cases, another pathogen is also identified. CT patterns have noth-
ing unique and could be ascribable to the second pathogen. Whether 
positive hMPV is a relevant result is unclear and remains unaddressed 
by this set of data. Comparing clinical and radiographic pictures and 
outcomes of patients with positive hMPV to matched patients with 
documented influenza infections is ongoing and will be displayed at 
the conference.
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Introduction: Relative lymphopenia (RL) is considered when lympho-
cytes count is ≤ 21% of all white blood cells. It has been reported as 
a possible marker of influenza A and especially pandemic influenza A 
H1N1 2009 infection. The aim of this study was to assess RL incidence 
in patients hospitalized in intensive care unit (ICU) for influenza A 
(H1N1 or H3N2) infection and to find whether it was related to severity 
illness.
Patients and methods: This was a retrospective monocentric study 
conducted in the medical ICU of Abderrahmen Mami hospital in Tuni-
sia, between September 2009 and September 2018. Inclusion criteria 
were ICU patients admitted for influenza A infection. We collected 
clinical, biological and outcome data. Then we compared initial sever-
ity and outcome between RL patients group and normal lymphocyte 
count patients group.
Results: During the ten-year study period, we collected 72 patients 
with influenza A infection. The strain detected with PCR technique was 
H1N1 (n = 65) and H3N2 (n = 7). The mean age was of 48.2 ± 15.2 years 
and the sex-ratio M F was of 1.4 (42 30). Seven women were preg-
nant. White blood cell (WBC) value was found to be normal in 47.2% 
and high in 38.9% of patients with influenza A infection. Leucopenia 
was seen in only 10 patients (13.9%). Thrombocytopenia (≤ 150 × 103 
platelets mm3) was present in 24 patients (30.6%). RL was present in 
56 patients (77.8%). Ratio Lymphocyte Monocyte < 2 was noticed in 7 
patients (9.7%). At admission, severity was assessed by SAPS II score 
(31.2 ± 16.5) and APACHE II score (12.5 ± 8.12). The main reason for 
ICU admission was acute respiratory failure (97.2%) from whom 35 



Page 51 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

patients (48.6%) had ARDS. Non-invasive ventilation was needed 
in 68% patients and 45.8% were intubated. The mean duration of 
mechanical ventilation was 7.96 days [0–47].The mean length of stay 
in ICU was 10.56  days [1–65] and the ICU mortality rate was 33.3%. 
Comparison of severity illness components according to RL presence 
are represented in table 1.
Conclusion: RL is frequent in ICU patients with influenza A infection. It 
is significantly more frequent in older patients. RL is associated to higher 
severity scores, but not to respiratory impairment degree or death.

Table 1. Univariate analysis: Severity illness components according 
to RL

RL (n = 56) NL (n = 16) p

Age mean ± SD; years 50.09 ± 15.02 41.69 ± 14.36 0.050

APACHE II mean ± SD 13.95 ± 8.34 7.38 ± 4.54 0.040

SAPS II mean ± SD 33.98 ± 17.02 21.44 ± 10.01 0.070

PaO2/FiO2 mean ± SD; mm Hg 165.39 ± 104.28 157 ± 78.41 0.773

ARDS n (%) 26 (46.4%) 9 (56.2%) 0.488

IMV n (%) 29 (51.7%) 4 (25%) 0.058

ICU mortality n (%) 21 (37.5%) 3 (18.7%) 0.161

RL: relative lymphopenia; NL: normal lymphocyte; ARDS: acute 
respiratory distress syndrome; IMV: invasive mechanical ventilation
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Introduction: Critically ill influenza patients have a mortality rate 
about 20%. Co-infections, especially invasive aspergillosis, have 
recently been documented amongst these patients and are thought 
to play a major role in the prognosis of these patients. Nevertheless, 
the need of systematic microbiological documentation is still not 
widely accepted by ICU health workers. Moreover, a high incidence of 
cardiovascular events (acute coronary syndrome or stroke) within the 
first 15  days after the influenza illness has been described for a few 
years. The aims of our study were to assess the daily practice regarding 
microbiological investigation of these coinfections and to assess the 
cardio-vascular events rates.
Patients and methods: A retrospective, observational study from 
November 2017 to April 2018 in four French ICUs including all criti-
cally ill influenza patients was conducted. Influenza diagnosis was con-
firmed by polymerase chain reaction or rapid test. Co-infections were 
confirmed using clinical and standard microbiological criteria. Stroke 
was diagnosed by sudden neurological symptom with MRI or contrast 
tomodensitometry confirmation. Acute coronary syndrome was diag-
nosed according to ESC guidelines.
Results: 111 patients were included. 98/106 patients (92%) were clas-
sified as suffering from Acute Respiratory Syndrome. 69/111 patients 
(62%) received non invasive ventilation during 5.7 (± 2.8) days. 57/111 
patients (51%) received invasive mechanical ventilation for 10.5 (± 8.9) 
days. 76/111 patients (69%) have been treated by oseltamivir for 5.1 
(± 1.9) days. 81/111 (73%) were still alive at Day 28. 90/111 (81%) had 
a bacterial sputum culture with 38/90 (42%) suffering from a bacterial 
co-infection, mainly S. pneumoniae and Methicillin-Susceptible Staph-
ylococcus aureus. Only 22/111 (20%) patients had a fungal sputum 
culture and 27/111 (24%) a blood galactomannan dosage. Amongst 
those 22 patients, 5 exhibited fungi in their sputum culture, 2 of 
which corresponding to Aspergillus spp. and 3 to Candida spp. Viral 

co-infection occurred among 14/73 patients (19%), especially by Coro-
navirus. Regarding cardiovascular events, acute coronary syndrome 
occurred in 11/111 patients (10%) and stroke in 2/111 patients (1.8%) 
during the month after the diagnosis of influenza.
Conclusion: Critically ill influenza patients are frequently co-infected, 
by bacteria but also by virus and fungi. Fungal and viral coinfections 
seem to be still under investigated by ICU workers. Further studies 
investigating the prophylaxis and management of these coinfections 
are needed. Cardiovascular events prevention should also be studied 
among critically ill influenza patients.
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Introduction: Impact of human metapneumovirus (hMPV) on lower 
respiratory tract infections is unclear in both children and adult 
patients. The aim of this review was to evaluate the prevalence of 
lower respiratory tract infections (LRTI), need for intensive-care-unit 
(ICU) admission and hospital mortality in immunocompromised adults 
with previous detection of hMPV.
Patients and methods: This systematic review was performed accord-
ing to PRISMA statements and registered in the PROSPERO database 
(CRD42018106617). Studies reporting rate of LRTI, ICU admission and 
mortality were searched on PubMed (2008–2018) for immunocompro-
mised patients. Prevalence and its confidence interval (95%CI) were 
plotted. Publication bias was assessed by visually inspecting the fun-
nel plot and summary estimates of relative risk and their 95% confi-
dence interval were calculated using random-effects model.
Results: Overall, 42 citations were identified and 29 studies, report-
ing 1407 patients, were ultimately included (21 cohort studies and 
8 case series). Median sample size was 13 patients (IQR 7–48) and 
median admission year was 2009 (IQR 2008–2012). Diagnosis of 
hMPV infection was performed using RT-PCR on nasopharyngeal 
swab in 22 studies (76%). Proportion of patients with hematologi-
cal malignancies was 97% (IQR 0–100), and proportion of allogeneic 
stem cell transplantation was 11% (IQR 0–47). LRTI prevalence was 
60% (95%CI 48–73 + I2 = 94%). ICU admission was required in 20% 
of patients (95%CI 14–27 + I2 = 90%). Last, hospital mortality was 6% 
(4–9 + I2 = 79%). Factors associated with heterogeneity were assessed 
using meta-regression. Heterogeneity of the results were partly 
explained by study design, proportion of patients with hematological 
malignancy and proportion of patients with co-infection.
Conclusion: In this systematic review, two third of immunocompro-
mised patients in whom hMPV was detected had LRTI, and as many 
as 20% required ICU admission. A high heterogeneity was noted that 
may be explained by study design, underlying immune status and 
underlying disease and rate of co-infections. Most of the included 
studies were however at high risk of bias justifying need for additional 
studies in this field.
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Introduction: The mPCR (multiplex Polymerase Chain Reaction) tests 
are widely used in clinical routine. However, clinical and paraclinical 
features of virus-associated respiratory tract infections in adults are 
poorly described, especially in acute respiratory failure requiring criti-
cal care.
Patients and methods: This was a prospective non-interventional 
2-center clinical study. All adult patients admitted to intensive care 
unit for an acute respiratory failure and subjected to a multiplex PCR 
(16 virus, nasopharyngeal swab and or distal sample) during the first 
72  h of ICU stay were included. Prior to get the mPCR results, clini-
cians were invited to subject patients to a questionnaire asking for 37 
symptoms (respiratory and extra-respiratory) coded from 0 (none) to 4 
(maximum). Other sources may be examined, such as patient relatives, 
general practitioner or medical reports.
Results: From December 2015 to April 2017, 339 patients were included 
(209 men, age 63 years [50–73]), of whom 82 were intubated. The final 
diagnosis was pneumonia in 121 patients, exacerbation of chronic bron-
chial disease in 117 subjects and another diagnosis in 101 subjects. At 
least one virus was identified in 121 patients, including 40 Rhinovirus, 
34 Influenza, 13 Respiratory syncytial virus, 14 Metapneumovirus and 
15 Coronavirus. In univariate analysis, an active smoking, a close contact 
with somebody ill, a rhinorrhea, a bronchorrhea, an earache, a diarrhea, 
a lymphopenia, a thrombocytopenia and elevated CPK were associated 
with the documentation of respiratory viruses within airways.
Conclusion: A phenotype suggesting a virus-associated respiratory 
tract infection was described. It may help to rationalize the use of 
mPCR tests.
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Introduction: Transfusion of packed red blood cells (RBC) is com-
monly indicated in septic patients to improve tissue oxygen delivery. 
Besides uncertain benefits, RBC transfusions carry immunomodulatory 
properties likely to increase the susceptibility to further ICU-acquired 
infections or the mortality rate. The aim of this study is to address the 
impact of RBC transfusion on ICU-acquired infections and mortality in 
septic shock patients.
Patients and methods: This was a 10-year (2008–2017) monocenter 
retrospective study. All consecutive adult patients diagnosed for septic 
shock within the first 48 h were included. Septic shock was defined as 
a microbiologically proven or clinically suspected infection, associated 
with acute circulatory failure requiring vasopressors. The number of 
packed RBC and the transfusion day were recorded. The diagnosis of 
nosocomial infections was based on current international guidelines. 
Patients alive at day 3 were evaluated for the risk of ICU-acquired infec-
tions. The determinants of ICU-acquired infections and 30-day mortal-
ity were addressed in a multivariate time-dependent Cox regression 
analysis.
Results: Among 1152 patients admitted for septic shock, 63% were 
males, the median age was 69 (57–79) years old and the crude 30-day 
mortality rate was 31.5%. Overall, 512 patients (44%) received RBC 
transfusions, with a median of 3 (2–6) units. In multivariate analysis, 
transfusion was independently associated with prior immunosuppres-
sion (OR = 1.57, 95%IC [1.21–2.04], p = 0.001), with chronic kidney dis-
ease (OR = 1.89, 95%IC [1.30–2.74], p = 0.001) and a higher admission 
SOFA score (OR = 1.03, 95%IC [1.01–1.06], p = 0.007). 1038 patients 
were alive at day 3, of whom 253 (24%) developed ICU-acquired infec-
tions. Among them, 197 (78%) patients had received RBC prior to the 
episode of ICU-acquired infection. In multivariate analysis, RBC trans-
fusion was independently associated with the development of ICU-
acquired infections (OR = 1.88, 95%IC [1.21–2.93], p = 0.005). 30-day 
mortality was significantly higher in patients receiving RBC (37.6% vs. 
27.8%, p < 0.001). In multivariate analysis, RBC transfusion was inde-
pendently associated with 30-day mortality (OR = 1.50, IC95% [1.07–
2.09], p = 0.02).
Conclusion: Transfusion of RBC in septic shock patients is associated 
with an increased risk of ICU-acquired infections and 30-day mortal-
ity. These results support a restrictive RBC transfusion policy in septic 
shock patients.
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Introduction: Respective influence of age and performance status 
(PS) of critically ill patients with malignancy has been poorly studied. 
The main objective of this study was to analyse the impact of age on 
day-90 mortality in this population.
Patients and methods: We performed a post hoc analysis of prospec-
tive multicentre data from France and Belgium to identify the relation 
between age and day-90 mortality. Five classes of age were computed 
according to quintile of ages. The best threshold of age was deter-
mined using a Youden index analysis. Univariate and multivariate Cox 
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analysis of day-90 mortality were performed. Kaplan–Meier curves 
of day-90 mortality according to age and main risk factors were 
computed.
Results: 1011 patients were included. Age categories according to 
quintile repartition were the following- 18 to 45 years old (y) (n = 206), 
46 to 56 y (n = 194), 57 to 63 y (n = 213), 64 to 71 y (n = 189), and 72 to 
87 y (n = 209). Next, two age groups was separated- younger group, 
age < 64 y and older group age ≥ 64 y with a median age of 52 y (25–
75% IQR, 41–59) and 72 y (67–77) respectively. Older age (≥ 64) was 
significantly associated with higher mortality rate in univariate analy-
sis (HR = 1.54 (1.26–1.88), p < 0.0001). After multivariate cox analysis, 
main risk factor for mortality were age ≥ 64 (HR = 1.55 (1.25–1.92), 
p < 0.0001), PS ≥ 3 (HR = 1.47 (1.40–1.87), p = 0.0024) and severity 
at inclusion assessed by sequential organ failure assessment (SOFA) 
score at admission in ICU per one unit increase (HR = 1.18 (1.15–1.21), 
p < 0.0001). However, haematological malignancy, Charlson comor-
bidity score index without age and reason for ICU admission were 
not significantly associated with day-90 mortality. Figure 1 shows the 
Kaplan–Meier survival analysis of the relation between age, PS and 
day-90 mortality (p < 0.0001).
Conclusion: Older age is significantly associated with higher day-90 
mortality. A threshold of 64 y was found to be the most accurate to 
discriminate dead from alive patients. Despite its prognostic impact, 
survival was meaningful in subgroups of oldest patients with mod-
erately limited autonomy. This study may allow a better selection of 
oldest patients likely to benefit of ICU admission according to three 
simple variables- age, PS and SOFA score.
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Introduction: Hemophagocytic syndrome (HS) is a rare life-threaten-
ing condition that can lead to multi organ failure, including shock. In 
severe HS, symptomatic treatment relies on Etoposide (VP16) infusion. 
Hemodynamic instability during HS has been poorly studied. Objec-
tives of this study were to describe the characteristics of HS patients 
with shock, prognostic factors and the impact of etoposide injection 
on the hemodynamic parameters.
Patients and methods: Adult critically ill patients with HS and man-
aged in a multidisciplinary national reference center between 2007 
and 2017 were retrospectively included. Patients without vasopressors 
or not requiring Etoposide infusion were excluded.
Results: Forty patients were included. Two-third (n = 28) were of male 
gender and median age was 48y [IQR 37–62]. Shock (n = 15, 37%), 
acute respiratory failure (n = 10, 25%) and monitoring (n = 8, 20%) 
were the main reasons for ICU admission.

The most common HS-triggers were underlying hematologic dis-
ease (malignancies HHV8-related disease) in 31 patients (77%), infec-
tious diseases in 4 (10%), and systemic rheumatic diseases in 3 (8%). 
Median SOFA score was 11 [9–13], 85% of the patients required 
mechanical ventilation (n = 34) and median lactate level was 4 mmol/L 
[2.7–6.9]. Hospital mortality was 47% (n = 19) and was associated with 
severity as assessed by need for mechanical ventilation (100% vs. 
73% + P = 0.04) and male gender (90% vs. 47% in survivors + P = 0.01). 
Etoposide infusion (H0) was followed by increased norepinephrine 
doses (P = 0.03) and a trend toward higher lactate levels (P = 0.07 + fig-
ure  1). No statistically significant change was observed as regard 
to mean arterial pressure, heart rate and renal function, assessed by 
serum creatinine and oliguria.
Conclusion: Our results suggest a high severity of HS patients with 
acute circulatory failure, a high hospital mortality and a hemodynamic 
worsening in the 24 h following etoposide infusion. Change in hemo-
dynamic through ICU stay and comparison to patients with cytopenias 
and shock in the absence of HS are currently ongoing and will be pre-
sented at the congress.
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Introduction: Only limited data are available concerning prognosis 
of primary malignant brain tumors in the intensive care unit (ICU). 
Among them, high-grade gliomas (HGG) are the most frequent and 
those associated with the poorest survival. Whereas long-term prog-
nosis after ICU admission of patients with other malignancies is now 
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better known, no such data exist regarding patients with HGG. The 
aims of our study were 1) to analyze factors associated with 1-year 
mortality in patients with HGG admitted to the ICU and 2) to assess 
the functional status and anti-cancer therapy course in ICU survivors.
Patients and methods: Eight-year, bicentric, retrospective cohort 
study. All consecutive patients with HGG, admitted to the ICUs were 
included. Functional status was assessed with the Karnofsky Perfor-
mance Status (KPS). Mutation in isocitrate dehydrogenase (IDH) 1 
and 2 was also collected. The anti-cancer therapy course after ICU 
discharge was classified in 1) continued without change, 2) changed 
(modified or stopped after ICU discharge), and 3) initiated after ICU 
discharge for a HGG diagnosed during the ICU stay).
Results: Seventy-eight patients (age 58 [45–67] year-old, SAPSII 32 
[21–52]) were included, of which 62 (79%) were glioblastoma. Main 
reasons for admission were coma and acute respiratory failure (47 
(60%) and 17 (22%), respectively). Mechanical ventilation and vaso-
pressors were required in 40 (51%) and 17 (22%) of cases. ICU and 
1-year mortality was 12 (15%) and 62 (79%). Among ICU survivors, 
anti-cancer therapy course was continued, changed and initiated in 26 
(33%), 41 (53%) and 11 (14%) patients, respectively. One-year survival 
was significantly higher in patients in whom anti-cancer therapy was 
continued, as compared to others (16 (62%) vs. 46 (92%), p = 0.002). 
Among ICU survivors, the KPS did not vary between 1  month and 
1 year after ICU discharge (55 [48–78] vs. 60 [50–58], p = 0.212). In mul-
tivariate analysis, factor associated with 1-year survival were the KPS at 
admission (OR 0.894 95%CI [0.807–0.953], p = 0.005), and anti-cancer 
therapy course continued (OR 0.009 [0.001–0.102], p = 0.002). The IDH 
status did not impact on 1-year mortality.
Conclusion: Despite high long-term mortality rate, 85% of patients 
survived to the ICU, near a half continued their planned anti-cancer 
therapy course and more than 20% were alive 1  year after ICU dis-
charge, with good functional status.
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Introduction: Sickle cell disease (SCD) is an increasing global health 
problem. Better prediction of the severity of sickle cell disease could 
lead to more precise a treatment and management. However, though 
several prediction models for SCD have been published, their external 
validity remains unclear. Objectives- The objective of our study was 
to validate existing prediction models SCD patients at risk for com-
plicated outcome, and to combine and simultaneously update these 
models into a new so-called ‘meta-model’. Primary endpoint- Compos-
ite, binary outcome (‘complicated outcome’) defined by intensive care 
unit stays > 2 days, need for vital support or death.
Patients and methods: From January 2012 to December 2017, a ret-
rospective cohort study was conducted at the University Hospital of 
Guadeloupe (French territories in the Americas). It included all patients 
(children and adults) admitted to this institution. To combine existing 
prediction models into a ‘meta-model’, we performed a systematic 
review searching in PubMed, EMBASE and bibliographies of articles 
retrieved. We screened relevant studies that enrolled sickle-cell dis-
ease children and adult patients for whom a prediction model was 
presented.
Results: Of the 3829 patient admissions in our cohort, 210 (23%) expe-
rienced a complicated outcome, defined as death (8 patients, 3.8%), 
acute respiratory failure (119 patients, 56%) hemodynamic failure 
(24 patients, (11%), or renal failure (12 patients, 6%). Four prediction 

models were combine to predict patient risk of complicated out-
comes. The resulting meta-model demonstrated good predictive per-
formances in terms of discrimination (c-statistic- 0.8) and calibration.
Conclusion: Combining existing prediction models might help clini-
cians obtain valid predictions of complicated outcomes and rapidly 
improve the quality of care of SCD patients admitted to emergency 
department.
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Introduction: Hemophagocytic syndrome (HS) is a serious condition 
that can lead patients to intensive care unit (ICU) admission. Diagnosis 
may be difficult in these patients who may have multiple organ fail-
ures. HLH criteria are the most commonly used, but a new diagnostic 
score has recently been established (the H-Score). The main objective 
of this study is to analyze diagnostic performance of these diagnostic 
scores in ICU patients.
Patients and methods: Two convenient samples were analyzed 
including a sample of 150 patients with confirmed HS (HS +). A second 
sample of 1011 patients without HS (HS-) was obtained from a multi-
center cohort of onco-hematological patients. Results are presented as 
median (interquartile range) and numbers (%).Area under ROC curves 
were established to assess discriminancy of both scores in diagnosing 
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HS. A sensitivity analysis was performed after propensity score (PS) 
matching according to temperature and cytopenia.
Results: Overall, 1161 patients were included in this study. 
HS + patients were younger (median age 48.5  years [38–59] vs 60 
[49–70], p < 0.001), had more severe cytopenia (hemoglobin 8.3 g/dL  
[7.23–9.17] and platelets 44000 mm3 [21000–79000] vs 62000 
[29000–140000]), had more often organomegaly (hepatomegaly in 
68.7% vs 8%, splenomegaly in 61.3% vs 9%). Mortality rate was 45.8% 
in hemophagocytic patients and 38.8% in control patients. Median 
H-Score was 235 [205–262] in SH + patients and 42 [18–62] in SH- 
patients. Number of HLH criteria was 4 [4–5] and 1 [0–1] respectively. 
Diagnostic performance of both score was excellent with area under 
ROC curve of 0.99 (95%CI according to DeLong Method of 0.99–0.99) 
and 0.99 (95%CI 0.99–0.99) for HLH and H-score respectively (figure). 
After propensity score matching (n = 144*2), the median H-Score was 
of 234 [205–262] in SH + patients versus 49 [18–71] in SH- patients. 
Median number of HLH criteria were 4 [4–5] in SH + and 1 [0–1] in SH- 
patients. Area under ROC curve was of 0.98 (CI95% 0.96–0.99) for HLH 
criteria and 0.99 (CI95% 0.99–1) for H-Score.
Conclusion: H-Score and HLH criteria are highly sensitive and specific 
in ICU patients. Further studies in unselected cohort of consecutive 
ICU patients with suspected HS are warranted in order to confirm our 
results and optimal cut-off for these scores.
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Introduction: Thrombocytopenia is a common disorder in intensive 
care unit (ICU) and is associated with an increased risk of bleeding. 
Most data about platelet transfusions in the ICU have been obtained 
from general cohorts with peripheral thrombocytopenia and ongoing 
active bleeding or subjected to invasive procedures. In patients with 
hypoproliferative thrombocytopenia, the management of platelet 
transfusions remains somewhat empirical, derived from studies per-
formed in hematology patients under stable clinical conditions. We 
herein described and analysed the determinants of post-transfusion 
platelet increments in cancer patients with hypoproliferative thrombo-
cytopenia in the ICU.
Patients and methods: This was a single-center retrospective obser-
vational study over a 9-year period (2009–2017). Patients with malig-
nancies and hypoproliferative thrombocytopenia who had received at 

least one platelet transfusion in the ICU were included. For each trans-
fusion episode, a poor platelet yield was defined as a body surface 
area-adjusted corrected count increment (CCI) < 7, or alternatively as 
a weight-adjusted platelet transfusion yield (RTP) < 0.2. Patients were 
considered refractory to platelet transfusions when they experienced 
poor platelet increments (CCI < 7 or RTP < 0.2) following two consecu-
tive ABO-compatible transfusions containing at least 0.5x1011 plate-
lets per 10 kg bodyweight.
Results: 326 patients who received a total of 1470 platelet transfu-
sions were analyzed. Indications for platelet transfusions were distrib-
uted into prophylactic (44.5%), securing an invasive procedure (18.1%) 
and therapeutic for active bleeding (37.4%). Transfusion thresholds 
were lower for prophylactic indications than for securing an invasive 
procedure or for therapeutic indications (13 [8–22] G L vs. 20 [13–31] 
G L vs. 21 [11–36] G L, respectively). Regardless of indications, 54.6% 
and 55.4% of transfusion episodes were associated with a CCI < 7 or a 
RTP < 0.2. Compared to prophylactic indications, the transfusion yields 
were better when securing an invasive procedure. In multivariate 
analysis, the factors associated with poor post-transfusion increments 
were lower body mass index (BMI), severity on the day of transfusion, 
depth of pre-transfusion thrombocytopenia, time between platelet 
transfusion and post-transfusion platelet count, fever ≥ 39  °C, antibi-
otic therapy, and storage duration of platelet concentrates. 48 patients 
developed refractoriness to platelet transfusion, associated with lower 
BMI, stem cell transplantation and spleen enlargement.
Conclusion: Platelet transfusions are often associated with poor incre-
ments in critically ill cancer patients with hypoproliferative thrombo-
cytopenia. Our data suggest ways to improve the efficiency platelet 
transfusion in this setting.
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Introduction: To study patient demographics, clinical phenotype, 
management, and outcomes of patient with delirium in hospital wards 
compared to the ICU.
Patients and methods: Cohort of patients admitted to an Australian 
university-affiliated hospital between March 2013 and April 2017 and 
coded for delirium using the ICD-10 criteria.
Results: Among 61,032 hospitalized patients, 2,864 (4.7%) were 
coded for delirium. From these, we selected a random sample of 
100 ward patients and 100 ICU patients for detailed analysis. Ward 
patients were older (median age- 84 vs. 65  years + P < 0.0001), more 
likely to have pre-existing neurological disease (53% vs. 13% for 
ICU patients + P < 0.0001) and less likely to have had surgery (24 vs. 
62% + P < 0.0001). Of ward patients, 74% had hypoactive delirium, 
while 64% of ICU patients had agitated delirium (P < 0.0001). Persis-
tent delirium at hospital discharge was more common among ward 
patients (66% vs 17%, p < 0.0001). On multivariate analysis, age and 
pre-existing neurological disease predicted persistent delirium, while 
surgery predicted recovery.
Conclusion: Delirium in ward patients is profoundly different from 
delirium in ICU patients. It has a dominant hypoactive clinical pheno-
type, is preceded by chronic neurological conditions, is managed with 
fewer drugs and is less likely to recover at hospital discharge.

F‑63  
Traumatic quadriplegia‑ diagnostic and therapeutic strategy. 
(About 75 patients)
Amine Benhamed (speaker), Amel Zerhouni, Medjahed Medjahed, 
Lahcen Senhadji, Radouane Rachi
Faculté de medecine Oran, Oran, ALGERIA   
Correspondence: Amine Benhamed ‑ benhamedamine@hotmail.fr
Annals of Intensive Care 2019, 9(Suppl 1):F-63



Page 56 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

Introduction: trauma to the spine is a common pathology that is 
constantly increasing in Algeria, mainly to road accidents, they are 
potentially serious, and associated with a spinal cord injury, they are 
life-threatening. We treated 75 traumatized cervical and thoracolum-
bar spine patients in our spine unit at CHU Oran.
Patients and methods: - Department of orthopedic and traumato-
logical surgery- spine unit of CHU Oran. - Period- 24 months especially 
during the summer season. - Secondary support after the UAS. - Mid-
dle age- 38 years (14–81 years).
Results: 75 quadriplegic patients (58 men and 17 women) aged 
between 14 and 81  years, 60% of patients were between 14 and 
60 years old, 27% between 40 and 60 years old and 13% over 60 years 
old, the main The causes of these traumatic quadriplegia are mainly 
due to AVP (67%), falls (27%) and sports accidents (judo, gymnastics) 
represent 6%.
Histopathological lesions are at C1-C2 level in 6 patients (8%) and 
C3-C7 in 69 patients (92%). clinically 36 patients (48%) already had 
complete quadriplegia at admission and 39 patients (52%) had 
incomplete tetraplegia. The neurological involvement was classi-
fied according to the FRANKEL classification. Our practical conduct 
was a decompression, arthrodesis, graft with a screwed plate. 30% of 
the patients benefited from a conservative treatment in a reduction 
by cranial traction. the course was marked by recovery in 8 patients 
(10.6%) who had incomplete tetraplegia and 13 patients (17.3%) died 
as a result of their complications.
Discussion: Traumatic quadriplegia is a major public health problem, 
few injuries are as devastating as those  affecting the spinal cord; 
adult, youthful and adolescent men have the highest prevalence 
and suffer most of the time from a permanent deficit; quickly, the 
quadriplegic or paraplegic becomes aware of its deficit and its conse-
quences. Hospitalization and rehabilitation, through their costs, rep-
resent a huge investment. The emotional damage the patient and his 
family are not measurable. After several weeks of treatment (surgery, 
resuscitation, rehabilitation ...) we found adverse results and treat-
ment failure, which further complicated their insertion and care for 
their families.
Conclusion: Traumatic quadriplegia is especially aggravated during 
transport, the goal of surgery is to decompress the marrow and stabi-
lize the spine.
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Introduction: Despite daily interruption of sedative infusions, delayed 
awakening is frequently observed in critically ill patients requiring 
invasive mechanical ventilation. We aimed to identify the prognostic 
significance of standard electroencephalography findings in adult 
patients with delayed awakening in the intensive care unit.
Patients and methods: Our retrospective study included consecu-
tive patients under invasive mechanical ventilation in the intensive 
care unit who underwent standard EEG because of delayed awaken-
ing. Delayed awakening was classified in 3 groups- coma, hypo-active 
delirium or hyperactive delirium according to RASS at inclusion. The 
primary endpoint was a good neurological outcome, defined as the 
proportion of patients alive and awake (i.e. responding to simple com-
mands on 2 consecutive days) 7 days after EEG. Secondary endpoints 
included the prevalence of the different etiologies of delayed awak-
ening, defined in 6 categories (hypoxic + metabolic + septic + antibi-
otic + sedation + acute brain injury) and the proportion of patients 
alive and awake at ICU discharge and at 90 days. Data are presented as 
median (interquartile range) or numbers (percentages). Cause-specific 

prevalence models were used to identify independent parameters 
associated with awakening and death, respectively.
Results: 121 patients (age 64  years [54 + 71], SAPS2 score of 61 
[45 + 76]) with a RASS of -4 [-4 + -3] at inclusion were studied. At 
7  days, 58 (48%) patients were awake, 40 (33%) were alive but not 
awake, and 23 (19%) were dead. In univariate analysis, the only param-
eter associated with awakening was RASS ≥ - 3, whereas parameters 
associated with mortality were a slow EEG background, a discontinu-
ous EEG background and unreactive EEG background. Multivariate 
analysis revealed that discontinuous EEG background was associated 
with mortality (Table). By contrast, background frequency > 4 Hz asso-
ciated with a preserved reactivity were protective. The etiologies of 
delayed awakening were- 65 (54%) sepsis, 49 (41%) hypoxia, 32 (27%) 
sedations, 25 (21%) neurotoxic antibiotics, 14 (12%) metabolic causes, 
with for some patients a multifactorial origin. Hypoxic encephalopa-
thy was associated with short-term mortality. At the end of ICU stay, 
60 (50%) patients were awake, 7 (6%) were alive but not awake and 
53 (44%) were dead. At 90 days, 55 (45%) were awake, 6 (5%) were not 
awake and 60 (50%) were dead.
Conclusion: Delayed awakening in ICU is likely of multifactorial ori-
gin and characterized by a favorable outcome in about 50% of cases. 
Background EEG abnormalities (frequency, continuity) and reactivity 
provide major prognostic information on short-term mortality in this 
population.
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Introduction: Cardiac arrest (CA) is among the most catastrophic 
early complication seen during convulsive status epilepticus (CSE) 
management. Factors that may contribute to CSE-related CA (CSE-CA) 
include comorbidities, severe systemic complications (particularly in 
the event of uncontrolled seizure activity, injuries caused by the loss 
of consciousness and seizure, treatment complications, and cause of 
CSE. Although CSE-CA is an event of considerable concern, few studies 
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have assessed its characteristics and long-term survival and functional 
outcomes. The objective of this retrospective study was to identify 
early factors associated with CA in adults managed for CSE and admit-
ted to the intensive care unit (ICU). Knowledge of such factors might 
help to identify areas for improvement in the management of CSE.
Patients and methods: Retrospective multicenter study including 
consecutive patients admitted to 17 university or university-affiliated 
ICUs in France and Belgium for management of successfully resus-
citated out-of-hospital cardiac arrest complicating the initial man-
agement of CSE between 2000 and 2015. Patients were compared 
with controls without CA identified in a single-center registry of CSE 
patients, regarding characteristics, management, and outcome.
Results: We included 49 cases with CSE-CA and 235 controls. In the 
cases, median time from medical team arrival to CA was 25 min [IQR, 
5–85]. First recorded rhythm was asystole in 25 (51%) and pulseless 
electrical activity in 13 (27%) patients. A significantly larger propor-
tion of patients had a favorable 1-year outcome (Glasgow Outcome 
Scale score of 5) among controls (90 235, 38%) than among cases (10 
49, 21%, P = 0.02). By multivariate analysis, independent predictors of 
CA were pulse oximetry < 97% on scene (OR, 2.66 + 95%CI, 1.03–7.26, 
P = 0.04), drug poisoning as the cause of CSE (OR, 4.13 + 95%CI, 1.27–
13.53, P = 0.02), and complications during early management (OR, 
11.98 + 95%CI, 4.67–34.69, P < 0.0001). Having at least one comorbid-
ity among cardiac, respiratory, and neurological (other than epilepsy) 
conditions predicted absence of CA (OR, 0.28 + 95%CI, 0.10–0.80, 
P = 0.02).
Conclusion: In patients managed for CSE, relative hypoxemia, on-
scene management complications, and drug poisoning as the cause 
of CSE were strong early predictors of CA, suggesting areas for 
improvement.
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Introduction: Post-cardiac arrest coma is a common cause of brain 
injury in the ICU. Predicting neurological outcome is of crucial impor-
tance to provide the most objective information to loved ones and opt 
for the best therapeutic options (including withholding or withdrawal 
of treatments deemed hopeless). Among the prognostic tools avail-
able, somatosensory evoked potentials have proven efficiency- under 
certain conditions, the absence of N20 cortical wave is associated with 
an unfavorable neurological prognosis with a specificity closed to 
100% (1). Traditionally, this test requires the expertise and availability 
of a neurophysiologist. We assume that this technique can also be per-
formed by trained intensivists.
Patients and methods: Two physicians from our ICU received two 
days of specific training in a university neurophysiology laboratory 
by a specialist in the interpretation of evoked potentials. Patients 
concerned had prolonged post-cardiac arrest coma after cessation of 
sedation. The records were interpreted and sent to the neurophysiol-
ogy referral center for review by a specialist within 24 h. The feasibility 
and reliability of tests were evaluated retrospectively.
Results: From September 2011 to June 2018, somatosensory evoked 
potentials were recorded in 59 patients (64 [55–74] year old + M F 
ratio 3.9). Circulatory arrests were of cardiac origin in 42% of cases and 
respiratory in 46%. All patients underwent electroencephalography 
and had no reactivity to stimuli. Most of the recordings were made 
and interpreted easily by intensivists, with a similar conclusion by the 
neurophysiologist. Only one was doubtful and could only be assessed 
by the neurophysiologist. N20 wave was present in 26 patients and 
absent in 31 patients. Only two tests were uninterpretable.
Conclusion: Recording somatosensory evoked potentials in the ICU 
is simple, reliable, reproducible and can be performed by trained criti-
cal care physicians. However, its interpretation must be validated by 

a neurophysiologist given the implications in terms of therapeutic 
decisions.
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Introduction: Sodium disturbances are the most common and prob-
ably the most poorly understood electrolyte disorders in neurologi-
cal diseases. Complications can be minimized by better recognition, 
diagnosis, and treatment of sodium disorders. In this study, we aim to 
analyze the incidence, etiologies and impact of dysnatremia on brain 
damaged population, and we hypothesize that changes in sodium lev-
els could be indicative of recent neurological deterioration.
Patients and methods: We conducted a six month long prospective 
cohort, including all brain damaged patients, who were admitted to 
our ICU between March 1st, 2018 and August 31st, 2018 and with a 
minimum length of stay (LOS) of 14 days. All patients, included, were 
screened for sodium disorders in the first 2  weeks of ICU stay. Out-
come was measured by incidence of death, Glasgow outcome scale 
(GOS) on discharge and LOS. Patients were also monitored for neuro-
logical deterioration, including cognitive decline, convulsive seizures, 
increase in cerebral edema and brain herniation that were contem-
porary to sodium disorders. Both univariate and multivariate analysis 
were used to determine level of significance.
Results: During the study period, one hundred patients were admit-
ted to our ICU for neuro-intensive care, among which 77 were 
included in this study. Patients were admitted for traumatic brain 
injury (TBI) in 75.3% of cases. According to our analysis, 35 (45.45%) 
patients presented with hyponatremia, 26 (74.3%) among them, were 
diagnosed with the syndrome of inappropriate antidiuretic hormone 
secretion (SIADH), 8 (22.9%) with corticosteroid deficiency and in 
one case with cerebral salt wasting syndrome. SIADH was attributed 
to convulsive seizures in 7(26.9%) cases, meningitis in 3(11.5%) cases 
and TBI in 11 (42.3%) cases. Hyponatremia was found to be a predic-
tive factor of mortality in ICU (p = 0.022), of LOS (p = 0.032) and a sign 
of neurological deterioration (p = 0.03) on the day of diagnosis. Our 
study results’ showed an incidence of hypernatremia of 26% (20 cases), 
among which 55% (11 cases) were attributed to central diabetes insip-
idus. Hypernatremia was found to be a predictive factor of mortality in 
ICU (p < 0.00), of GOS (p < 0.00) and a sign of neurological deterioration 
(p < 0.00) on the day of diagnosis.
Conclusion: In summary, this study demonstrates that sodium distur-
bances are common in neuro-intensive care units and associated with 
increased ICU mortality. Besides it indicates that changes in sodium 
levels could be revealing of serious neurological complications.
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Introduction: Left ventricular (LV) systolic dysfunction is frequent in 
septic shock patients, but its prognostic impact remains unknown.
Patients and methods: Two published databases from 12 different 
ICUs including echocardiographic monitoring performed at the initial 
phase of septic shock were merged. Patients with a history of chronic 
heart failure or atrial fibrillation or dobutamine infusion at the time 
of echocardiography were excluded from the analysis. Hierarchical 
clustering in a principal components approach was used to define 
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five cardiovascular phenotypes using haemodynamic, clinical and 
echocardiographic parameters. Missing data were imputed. The rela-
tionship between cluster and mortality (day-7 and ICU) was evaluated 
using a multivariable logistic regression.
Results: 324 patients (median age 64 [55, 74]) were included in the 
analysis. Five different clusters were individualised- patients well resus-
citated (cluster 1, n = 76) without LV systolic function, right ventricular 
(RV) failure or fluid responsiveness, patients with LV systolic dysfunc-
tion (cluster 2, n = 41), patients with hyperkinetic profile (cluster 3, 
n = 70), patients with RV failure (cluster 4, n = 76), and patients with 
persistent hypovolemia (cluster 5, n = 61). Day-7 mortality was higher 
in cluster 2 than in the others (37 vs. 12, 13, 24 and 20%, in clusters 
1, 3, 4, and 5, respectively, p = 0.04), while ICU mortality did not dif-
fer across clusters. In multivariable logistic regression, LV systolic dys-
function was independently associated with increased day-7 mortality 
(odds ratio 2.80 [95% confidence interval 1.05, 7.76]).
Conclusion: Among the five cardiovascular phenotypes individualised 
in this large cohort of septic shock patients, LV systolic dysfunction 
was independently associated with day-7 mortality.
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Introduction: Cardiogenic shock (CS) remains a severe but poorly 
understood pathology. Many predictive death scores have been pre-
viously described but have focused in ischemic CS and took into 
account data related to the management of these patients. So, there 
is an urgent need for simple and objective criteria to assess the short-
term CS mortality regardless of the initial etiology.
Patients and methods: FRENSHOCK registry (NCT02703038) was a 
large prospective multicenter registry of CS patients admitted in inten-
sive cardiac and general critical care units between April and Octo-
ber 2016 in France. Patients were prospectively included regardless 
of the CS etiology if they met at least one criterion of (1) low cardiac 
output (systolic blood pressure (SBP) < 90  mmHg and or the need of 
amines, or a low cardiac index < 2.2L min m2 on echocardiography or 
right heart catheterization + and (2) clinical, radiological, biological 
(NtproBNP or BNP), echocardiographical, or invasive hemodynamics 
overload signs + and (3) a clinical (oliguria, marbling, confusion) and 
or biological hypoperfusion (lactates > 2 mmol/L, hepatic and or renal 
failure). We studied factors related to 30d mortality using Kaplan–
Meier analyses and Cox proportional hazards modeling.
Results: 772 patients were included (male 72%, median age 66yo). 
Non-ischemic CS were predominant (n = 491, 64%) although type 
1 infarction was infrequent (n = 134, 17%). Mortality at 30-days was 
26% (n = 201). Non survivors were older, had more previous renal 
failure, marbles, and atrial fibrillation at admission. They had lower 
SBP and DBP. Diagnostic tests revealed higher arterial lactate – CRP 
– natriuretic peptids – kaliemia + and lower pH - prothrombin time – 
hemoglobin – eGFR but also LVEF. Multivariate analysis retained age 
(especially > 75y), low systolic blood pressure (especially < 90 mmHg), 
high arterial lactate (especially > 4  mmol/L), low eGFR (espe-
cially < 30  ml/min/m2), low LVEF (especially < 30%) as significant 

predictors of 30-days mortality. Ischemic etiology or type 1 infarction 
were not predictive.
Conclusion: Our multicentric and prospective design confirmed 
the heterogeneity of CS in terms of presentation and prognosis. Five 
simple, practical and easy to find signs were found significant predic-
tors of short term mortality and could be useful in providing a more 
accurate and stratified definition of CS’s patients in order to tailor addi-
tional therapies.
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Introduction: Acute postoperative cardiac surgery (POCS) right ven-
tricular failure (RVF) is uncommon and worsened the patient’s progno-
sis. We aimed to study the incidence, risk factors and outcome of acute 
RVF in cardiac surgery under extracorporeal circulation (ECC) patients.
Patients and methods: a prospective cohort study over one year 
(December 2016-December 2017). Were included, patients candidates 
for cardiac surgery (CS) with extra corporeal circulation and having a 
normal RF systolic function. Transthoracic-echocardiography (TTE) 
Doppler was performed on day 1, day 3, day 7 and 1 postoperative 
month. TAPSE < 13  mm and an S-wave velocity < 10  cm  s during the 
first postoperative week defined the POCS-RVF. Thus, patients were 
divided into two groups (POCS-RVF group versus non POCS-RVF 
group) and compared. Outcomes were- catecholamine support, septic 
events, length of stay (LOS), ventilator days and 30-day mortality.
Results: 128 among 131 patients were included (POCS-RVF group, 
n = 49 versus non POCS-RVF, n = 79). The incidence of acute POCS-
RVF was 38.2%. Acute RVF occurred at the 1st post operative day and 
remained during 30 days (attached fig). Mitral valve replacement, aor-
tic clamping time above than 90  min, preoperative arrhythmia and 
bleeding were significantly related to acute POCS-RVF with respec-
tively (OR = 11.75 + IC [2.18–13.16]), (OR = 4.36 + IC [1.01–18.68]), 
(OR = 6.55 + IC [2.38–17.96]), (OR = 3.4 + IC [2.38–17.96]). Acute 
POCS-RVF increased mortality [21(43%) vs 16 (20%), p = 0.006] and 
reduced survival time by 5  days but no significant link was showed 
between POCS-RVF and death. It depended to the left ventricular (LV) 
systolic function. LV dysfunction in POCS-RVF patients increased the 
death risk by 3 and its absence improved survival. Other factors were 
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significantly associated to mortality Bentall and coronary tube proce-
dures and ECC time > 120 min.
Conclusion: the incidence of acute POCS-RVF is not negligible and 
several preoperative factors predispose to this phenomenon. LV fail-
ure worsened the outcome. These findings should sustain preventive 
measures to limit myocardial damage during cardiac surgery.

F‑71  
High risk of Chronic Kidney Disease after VA‑ECMO ‑ Results 
of one year follow‑up of a monocentric cohort of 132 patients
Camille Vinclair (speaker)1, Romain Sonneville1, Jean Reuter1, Radj Cally1, 
Mathilde Neuville1, Jordane Lebut1, Claire Dupuis1, Stéphane Ruckly2, 
Jean‑François Timsit1, Lila Bouadma1

1HUPNVS ‑ Hôpital Bichat ‑ Claude‑Bernard, Paris, FRANCE; 2UMR 1137 ‑ 
IAME Inserm. Paris‑Diderot University, Paris, FRANCE   
Correspondence: Camille Vinclair ‑ cvinclair@live.fr
Annals of Intensive Care 2019, 9(Suppl 1):F-71

Introduction: Veno-Arterial Extra-Corporeal Membrane Oxygenation 
(VA-ECMO) is a life support technique associated with a major inci-
dence of acute kidney injury (AKI). Risk of chronic kidney disease (CKD) 
following AKI is high. The objectives of the study were to describe 
renal natural history within one year following VA-ECMO and to iden-
tify early predictors of long-term renal impairment.
Patients and methods: We retrospectively analyzed consecutive 
adult patients without preexisting end-stage renal disease (ESRD) 
who received VA-ECMO for more than 48 h in the 20-bed medical ICU 
of a university hospital, in Paris, France, between January 2014 and 
December 2016. AKI severity during ICU stay was defined according 
to KDIGO classification. Renal function at 1  year was assessed with 
estimated glomerular filtration rate (eGFR) using the MDRD equation. 
The primary endpoint was a composite of poor renal outcome (eGFR ≤  
60  mL/min 1.73m2) or death at one year, defining a bad outcome. 
Factors associated with bad outcome were identified by multivari-
ate logistic regression analysis. Quantitative variables are reported as 
median (interquartile range, IQR) and qualitative variables as numbers 
(percentage). Results of multivariate analysis are reported as odds-
ratio (OR) and 95% confidence interval.
Results: 132 patients with available 1-year follow-up (male sex 75.5%, 
age 58 [46 + 66] years, SAPS II 55[38 + 67], SOFA 9 [6 + 12], time on 
ECMO 7.5 [4 + 12] days) were included in the study. 72 (54%) patients 

died in ICU and 80 (60.6%) within a year. 121 (92%) patients devel-
oped AKI during ICU stay, 73 (55%) required renal replacement ther-
apy. 38 (74%) of survivors had an abnormal decline of eGFR at one 
year- median decline rate was 30 [18 + 55] mL/min 1.73m2. Four (3%) 
patients had ESRD at one year, three of them did not required RRT 
during ICU but experienced recurrent AKI afterwards. In multivariate 
analysis, a best baseline renal function was protective of a bad renal 
outcome at one year (OR = 0.981 for a higher eGFR, [0.966 + 0.996], 
p = 0.01). Severity of AKI in ICU was significantly associated with one 
year renal outcome. (OR = 67.190 [6.48 + 697] p < 0.01 for KDIGO stage 
3).
Conclusion: Among survivors of VA-ECMO therapy, long-term renal 
impairment is major particularly in those with previous CKD and 
severe AKI during ICU stay. ESRD is rare and occurs in patient with 
recurrent AKI.

Parameter OR 95% CI p

Baseline eGFR 0.981 0.966 0.996 0.0128

AKI KDIGO stage at canulation time

 No AKI (ref ) 1 0.8252

 Stage 1 0.904 0.166 4.913 0.9070

 Stage 2 0.728 0.091 5.821 0.7651

 Stage 3 0.385 0.047 3.118 0.3708

Worst AKI KDIGO stage in ICU

 No AKI (ref ) 1 0.0052

 Stage 1 4.396 0.662 29.189 0.1253

 Stage 2 4.428 0.762 25.732 0.0975

 Stage 3 67.190 6.477 696.951 0.0004

SOFA without hemodynamic and renal 
score

0.820 0.650 1.034 0.0930

Indication of ECMO

 Medical cause 4.177 0.842 20.728 0.0802

 Post-operative with CBP < 140 min 0.889 0.159 4.977 0.8931

 Post-operative with CBP ≥ 140 1 0.0834

Number of RBC transfusion 1.041 0.983 1.104 0.1708

Activated Partial Thromboplastin Time 1.727 0.732 4.075 0.2120
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Introduction: Few data are available concerning the impact of levo-
simendan in patients with refractory cardiogenic shock supported by 
peripheral veno-arterial extracorporeal membrane oxygenation (VA-
ECMO). The aim of this study was to evaluate impact of levosimendan 
on VA-ECMO weaning in patients hospitalized in intensive care unit 
(ICU).
Patients and methods: This retrospective cohort study was con-
ducted in a French university hospital, in one ICU from 2010 to 2017. 
All patients hospitalized in ICU who underwent VA-ECMO were con-
secutively evaluated.
Results: A total of 150 patients with VA-ECMO were eligible for 
the study. A propensity score matched 38 patients in the levosi-
mendan group and 65 patients in the non-levosimendan group. In 
patients treated with levosimendan, 24 h after infusion of medication 
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left ventricular ejection fraction increased from 21.5 ± 9.1% to 
30.7 ± 13.5% (P < 0.0001) while aortic velocity–time integral increased 
from 8.9 ± 4  cm to 12.5 ± 3.8  cm, (P = 0.002). After matching on pro-
pensity score, levosimendan was the only remaining factor associ-
ated with a significant reduction of VA-ECMO weaning failure (Hazard 
Ratio = 0.16, 95%confidence interval- 0.04–0.7, P = 0.01). Kaplan–
Meier survival curves showed that the survival rates at 30  days were 
78.4% in the levosimendan group and 49.5% in the non-levosimendan 
group (P = 0.0.37). However, no significant difference was found 
between the levosimendan and non-levosimendan groups regarding 
30 days mortality after propensity score analysis (Hazard Ratio = 0.55, 
95% confidence interval- 0.27–1.10, P = 0.09).
Conclusion: This study suggests that levosimendan could be associ-
ated with a beneficial effect on VA-ECMO weaning in ICU patients. 
However, the use of levosimendan tended to decrease 30 days mortal-
ity after propensity matched analysis (P = 0.09).
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Introduction: Cardiogenic shock patients treated with venoarterial 
ECMO (VA-ECMO) may develop brain injury during ECMO support. We 
aimed to assess the predictive value of serial measurements of neuron 
specific enolase (NSE) to identify poor neurologic outcome and CT-
defined acute brain injury in this setting.
Patients and methods: We conducted a prospective cohort study in 
consecutive adult patients cannulated with VA-ECMO for refractory 
cardiogenic shock in the medical ICU of a university hospital in Paris, 
France. Plasma was sampled at predefined time points, 1 day, 3 days 
and 7 days after VA-ECMO cannulation, until ECMO removal or death. 
Plasma samples were collected and stored at − 80 °C. The primary end-
point was poor outcome, a composite endpoint of CT-defined brain 
injury or death 28  days after VA-ECMO cannulation. The secondary 
endpoint was CT-defined brain injury. Plasma NSE levels were meas-
ured at the end of study. Data are presented as median (interquartile 
range) or number (percentages). The association between NSE levels 
and outcome was explored by multivariate logistic regression analysis, 
with NSE levels being dichotomized according to median values at day 
1 and day 3.
Results: A total of 104 patients (males (n = 67, 64%)) with a SOFA score 
at admission of 11 (8–14) were included, of whom 26 (25%) underwent 
cardiopulmonary resuscitation before VA-ECMO cannulation. At VA-
ECMO cannulation, all patients were mechanically ventilated, 83 (80%) 
were sedated, and 81 (78%) were receiving vasopressors. Plasma NSE 
levels were 36 (26–50) µg L at day 1, 25 (19–38) µg L at day 3 and 22 
(16–31) µg L at day 7. A poor outcome occurred in 56 (53%) patients 
and CT-defined brain injury was observed in 16 45 (36%) patients.
Plasma NSE levels at day 1 and day 3 were associated with poor out-
come in crude analyses. In multivariate analysis, only NSE levels at day 
3 remained independently associated with a poor outcome (table). In 
patients who underwent brain CT during VA-ECMO support, both NSE 
levels at day 1 and day 3 were associated with CT-defined brain injury.
Conclusion: In cardiogenic shock patients treated by VA-ECMO, 
plasma NSE levels measured 3 days after VA-ECMO initiation are inde-
pendently associated with short term acute brain injury or death, irre-
spective of pre-ECMO characteristics. Patients with persistent elevated 
NSE levels 3 days after VA-ECMO initiation may benefit from advanced 
neuromonitoring while on ECMO support.

Variable Odds ratio 95% CI Odds ratio 95% CI

(uni-
variate 
analysis)

(multi-
variate 
analysis)

Age 1.03 (1.00–1.06) 1.01 (0.97–1.05)

CPR before 
ECMO can‑
nulation

3.01 (1.14–7.97) 1.25 (0.34–4.57)

SOFA at ICU 
admission

1.13 (1.02–1.25) 1.10 (0.94–1.29)

SOFA at ECMO 
initiation

1.21 (1.07–1.36) 1.16 (0.97–1.39)

Day-3 
NSE > 25 mg/L

4.29 (1.60–
11.49)

4.72 (1.58–
14.11)
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Introduction: Oxygen therapy (OT) remains a cornerstone of acute 
heart failure (AHF) therapy in patients with pulmonary congestion 
(PC). While avoiding hypoxemia has long been a goal of critical care 
practitioners, less attention has been paid to the potential hazard 
related to excessive oxygenation and or hyperoxia. Recent studies 
highlighted the uselessness or the potential hazard of hyperoxia in 
patients admitted for acute medical emergencies. Our main objective 
was to evaluate the impact of an early hyperoxia exposure among crit-
ically ill patients hospitalized for AHF.
Patients and methods: In this observational, retrospective study 
led in a Parisian medical intensive care unit (ICU), we assessed AHF 
patients admitted for PC from 01 01 2015 to 12 31 2016. Patients 
with cardiac arrest, severe chronic obstructive pulmonary disease, 
and long-term OT were not included. Hyperoxia was defined as a 
PaO2 > 100  mmHg on blood gaz analysis. The hyperoxia group was 
defined by having at least one PaO2 > 100 mmHg the first day follow-
ing the ICU admission. The principal endpoint was a 30-day composite 
one combining all-cause mortality and unplanned hospital admission. 
The secondary endpoints were occurrence of a pneumonia bacte-
riemia, ICU length of stay (LOS) and hospital LOS. Multivariate analysis 
was performed to determine if hyperoxia was independent risk factor 
of 30-day mortality.
Results: Among the 1541 patients admitted in ICU during the period 
study, 75 patients with PC due to AHF were included. Forty-one 
patients (54.7%) required mechanical ventilation. During the first 24 h, 
43 patients (57.3%) presented at least one hyperoxia on ABG [the 
hyperoxia group (H)] whereas 32 patients (42.7%) did not [the control 
group (C)]. The baseline characteristics according to the two groups 
did not differ [Table 1]. The composite primary endpoint did not differ 
between the two groups (27.9% vs 21.8%, P = 0.85). 30-day mortality 
was 14% in H versus 12.5% in C, P = 0.85. 30-day unplanned hospital 
admission was increased in H (16.3%) compared to C but it did not 
reach the significance (P = 0.21). The secondary endpoints were not 
significantly different between the two groups [Table  1]. In multi-
variate analysis, hyperoxia was not associated with 30-day mortality 
[OR = 0.44(95%CI- 0.14–1.40), P = 0.44].
Conclusion: Hyperoxia is not useful in critically ill patients with AHF 
but its benefit on the short-term outcome remains to demonstrate.



Page 61 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

Table 1. Baselines characteristics and Outcomes

Total patients
(n = 75)

Hyperoxia 
group
n = 43

Control 
group
n = 32

P

Age, (years) 76 [68–83] 74 [64–85] 76.5 [65–88] 0.30

Male sex 38 (51) 25(58) 13 (41) 0.9

Supraventricular 
arythmia

42 (56) 20 (46.5) 22 (69) 0.42

Chronic lung 
disease

14 (19) 3 (7.0) 11 (34) < 0.001

Chronic kidney 
failure

23 (31) 11 (26) 12 (37.5) 0.78

Ischemic cardi‑
opathy

33 (44) 23 (53.5) 10 (31) 0.69

Ejection Fraction, 
(%)

50 [47–54] 49 [44–53] 49 [44–53] 0.11

SOFA Score 5 [4–6] 4 [3–7] 5 [3–7] 0.20

Mechanic ventila‑
tion

- Mechanical 
Ventilation

40 (53.3) 23 (53) 17 (53) 0.96

- Non-invasive 
ventilation

28 (37.3) 13(30) 15 (47)

- Invasive ventila‑
tion

12 (16) 10 (23) 2 (6)

Duration of 
mechanical 
ventilation, 
(days)

2 [1–3] 2 [1–3] 2 [0.6–3.4] 0.37

Medications

- Inotropic agents 11 (15) 9 (21) 2 (6) < 0.01

- Diuretics 59 (79) 35 (81) 24 (75) 0.90

- Vasodilators 26 (35) 16 (37) 10 (31) 0.92

Dialysis 7 (9) 3 (7) 4 (12.5) 0.76

Duration of ino‑
trope infusion, 
(days)

0.6 [0.2–1] 0.6 [0.2–1.4] 0.47

Duration of dialy‑
sis, (days)

3 NA NA

Infection 
occurence

12 (16) 6 (14) 6 (19) 0.12

LOS in ICU, (days) 4.0 [2.4–7.3] 3.3 [2.0–6.9] 4.5 [3.4–7.8] 0.16

LOS in hospital, 
(days)

12.2 [7.5–17.5] 12.2 
[7.5–16.3]

12.1 
[8.3–17.6]

0.20

30-day mortality 10 (13.3) 6 (14) 4 (12.5) 0.85

30-day 
unplanned hos‑
pital admission

10 (13.3) 7 (16.3) 3 (9.3) 0.21

30-day death 
and/or 
unplanned hos‑
pital admission

20 (26.7) 13 (27.9) 7 (21.8) 0.65

Abbreviations: AF = Atrial fibrillation, SOFA = Sequential Organ Failure 
Assessment , LOS = length of stay
Values are median [Q1–Q3] or n (%)
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Introduction: In ICU patients several causes mechanisms of hypox-
emia can be present. However the cumulative effect of multiple causes 
of hypoxemia is unknown. Using the data from a point-prevalence-day 
study on hypoxemia, we analyzed the relationship between the num-
ber of hypoxemia causes and hypoxemia severity.
Patients and methods: The SPECTRUM study was conducted in 117 
ICUs in 7 countries during spring 2016. We collected the presence of 
23 causes mechanisms of hypoxemia based on investigators judg-
ment. We compared hypoxemia causes according to the class of 
hypoxemia. We classified the patients in 4 groups according to the 
number of causes (0, 1, 2 and > 2) and analyzed if the number of condi-
tions was associated with hypoxemia severity and ICU-mortality using 
univariate followed by multivariate analyses.
Results: Among the 859 hypoxemic patients included the day of 
the study, 853 could be analyzed. The median number of hypoxemia 
causes was 2 (1–3). 107 (12%) patients had no cause of hypoxemia 
recorded, 230 (27%) had 1 cause, 221 (26%) had 2 causes and 295 
(35%) had 3 or more causes. Main causes were pneumonia (53%), fluid 
overload (33%), pleural effusion (23%), atelectasis (21%), acute on 
chronic respiratory failure (19%). Repartition of causes differ across the 
3 class of hypoxemia severity.
Patients with more hypoxemia causes had more often chronic res-
piratory, heart and renal failure, had a higher SAPS-2 and were more 
often under vasopressors, (p < 0.05 for all). Patients with more causes 
of hypoxemia were more invasively ventilated (p < 0.001) and the 
number of causes was associated with hypoxemia severity (p < 0.001). 
After multivariate linear regression, number of causes of hypoxemia 
was negatively associated with P/F (coeff -3 (95%CI -6 + 0), p = 0.05). 
ICU-mortality across the 4 groups was 16, 21, 27 and 35% (p < 0.001). 
Multivariate logistic regression showed that in addition to age, chronic 
heart failure, SAPS-2, admission diagnosis, P/F < 100, and ARDS, hav-
ing > 2 causes of hypoxemia was associated with ICU-mortality (OR 2 
(95%CI- 1.03–3.8)), whereas obesity was protective.
Conclusion: Over 60% of hypoxemic patients had 2 or more causes of 
hypoxemia. The number of causes of hypoxemia was independently 
associated with a lower P/F ratio. Having 3 or more causes of hypox-
emia was independently associated with ICU-mortality. Preventing 
patients to acquire supplementar conditions that induce hypoxemia 
may improve their prognosis.
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Introduction: Acute respiratory distress syndrome (ARDS) is a com-
mon injury in intensive care units (ICU) patients, which is worsened by 
atelectasis. Lung recruitment maneuver (LRM) aims to open collapsed 
alveoli, increasing airway pressure for a short duration. Single studies 
of LRM’s use for ARDS patients in ICU, along with recent meta-analyses, 
have shown discrepancies regarding prognosis of ARDS patients. Two 
recent RCTs have been published, entailing around 1300 new patients. 
The aim of this study was to critically review the literature to investi-
gate whether LRM reduces mortality in ARDS patients compared to a 
no-LRM strategy.
Patients and methods: We performed a systematic review and meta-
analysis of randomized controlled trials (RCTs), by searching PubMed, 
CENTRAL, Web of Science and bibliographies of articles retrieved, 
among data from 1998 to 2018. We screened for relevant studies that 
enrolled ARDS adult patients. We included studies reporting mortal-
ity to perform a meta-analysis. We generated pooled relative risks (RR) 
across studies. The primary outcome was 28-day mortality. The sec-
ondary outcomes were ICU mortality and 60-day mortality.
Results: Eight RCTs with a total of 2,735 participants (1297 in LRM 
group and 1438 in No-LRM group) were included in the analysis 
(table  1). Compared to a No-LRM strategy, LRM did not reduce the 
28-day mortality (RR = 0.90 (95% Confidence Interval (CI) 0.75–1.08, 
p = 0.26)). A significant heterogeneity was observed (p < 0.03, 
I2 = 52%). A sensitivity analysis excluding a study which did not 
use protective ventilation in control group showed similar results 
(RR = 0.96 (CI95% 0.83–1.12, p = 0.62)). No significant difference was 
found on mortality in the ICU (6 studies, 2412 patients, RR = 0.87 
(CI95% 0.71–1.06, p = 0.16)). A significant heterogeneity was observed 
(p = 0.02, I2 = 63%). A sensitivity analysis excluding a study which did 
not use protective ventilation in control group showed similar results 
(5 studies, 2359 patients, RR = 0.93 CI95% 0.78–1.10, p = 0.40). No sig-
nificant difference was found on mortality at day 60 (3 studies, 559 
patients, RR = 0.92 (CI95% 0.71–1.19, p = 0.51)). No heterogeneity was 
found for this outcome (p = 0.84, I2 = 0%).
Conclusion: These results suggest that systematical LRM does not 
provide a significant benefit regarding mortality in ARDS. However, 
heterogeneity between studies was high and remains to be further 
explored.
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Introduction: In patients with severe acute respiratory distress syn-
drome (ARDS) on extracorporeal membrane oxygenation (ECMO) and 
ventilated with very low tidal volume, the optimal positive end-expir-
atory pressure (PEEP) should combine the best alveolar recruitment 
with minimal overdistension. Electrical impedance tomography (EIT) 
provides a non-invasive, real-time, bedside imaging of the lungs. The 

aim of our study was to assess EIT’s ability to choose the best PEEP in 
patients on ECMO receiving ultra-protective mechanical ventilation.
Patients and methods: ARDS patients on veno-venous ecmo were 
included. A written information was given to all patients’ relatives 
before inclusion. A recruitment maneuver and a decremental PEEP 
trial from 20 to 5 cmH20 (in 5 cmH20 steps) were monitored by EIT, 
with lung images divided into four ventral-to-dorsal horizontal regions 
of interest. Driving pressure was maintained constant at 10cmH2O. For 
each patient, four EIT-based PEEP were defined- PEEP ODCLmin (pres-
sure with the lowest EIT-assessed collapse lung [CL] and overdisten-
sion [OD]), PEEP ODCL15 (the lowest pressure able to limit EIT-assessed 
collapse below 15% with the least overdistension), PEEP Comp (PEEP 
with the EIT-based compliance maximum), and PEEP GI (PEEP with 
EIT-based global inhomogeneity (GI) index minimum). The concord-
ance between these four EIT-based PEEP and the reference pulmonary 
PEEP P (defined according the respiratory clinical and ultrasound usual 
parameters) was evaluated by the Cohen’s kappa coefficient.
Results: In fourteen patients, the decremental PEEP trial induced a 
decrease in tidal impedance variation (TIV) of dependent regions, 
and an increase in TIV of non-dependent lung regions (Figure  1). 
High PEEP levels were significantly associated with more overdisten-
sion (Rho = 0.908 [0.848–0.945]) and fewer collapsed zones, while 
decreasing PEEP led to more collapsed zones (Rho = − 0.909 [− 0.946 
to − 0.849]). The PEEP ODCL15 and the PEEP Comp were in success-
ful agreement with the reference PEEP P (respectively 0.714 [0.363–1] 
and 0.714 [0.348–1]). The PEEP ODCLmin was in medium agreement 
with PEEP P (0.571 [0.146–0.997]), and PEEP GI was in disagreement 
(− 0.0833 [− 0.218–0.0517]).
Discussion: EIT allows to individually study the effects of PEEP levels 
during ultra-protective ventilation on ECMO with EIT-based overdis-
tension, collapse, and compliance.
Conclusion: EIT may be an interesting non-invasive bedside tool to 
provide real-time monitoring of PEEP impact in severe ARDS patients 
under ECMO.
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Introduction: Toxicity of mechanical ventilation during acute res-
piratory distress syndrome (ARDS) can possibly be prevented by 
using “ultra-protective” ventilation which favors hypercapnia. An 
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extracorporeal removal of CO2 (ECCO2R) can correct it. The issue of 
hypoxemia remains for which prone positioning (PP) is known to be 
effective. We therefore studied PP feasibility with ECCO2R.
Patients and methods: We conducted a retrospective analysis from 
August 2014 to December 2017 in our center. Indication for ECCO2R 
was a pH < 7.20 with an arterial partial pressure of CO2 > 50  mmHg 
with “protective ventilation”. Indication for PP was a PaO2 FiO2 ratio 
(arterial partial pressure of O2 fraction of inspired O2) < 150. Primary 
endpoint was discontinuation before 15  h of PP. Patients with ARDS 
(Berlin’s criteria) and ECCO2R were compared to patients without 
ECCO2R with Fischer’s exact test.
Results: 23 patients with ECCO2R underwent 58 PP procedures whose 
56 lasted more than 15 h. 38 patients without ECCO2R underwent 53 
PP procedures whose 47 lasted more than 15 h. There was no differ-
ence for early discontinuation of PP (p = 0.15).
Discussion: Our results were in accordance with scientific evidence 
and did not advocate for a change of practice.
Conclusion: It was possible to safely conduct 58 PP sessions with 
ECCO2R and “ultra-protective” ventilation during ARDS.
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Introduction: Ventilator settings in patients with severe Acute Respir-
atory Distress Syndrome (ARDS) supported by Veno-Venous Extra-Cor-
poreal Membrane Oxygenation (VV-ECMO) are currently set arbitrarily. 
Our study aimed to evaluate the impact on serum and pulmonary 
markers of biotrauma of a) the transition to ultra-protective ventilation 
settings following the initiation of VV-ECMO, and b) different mechani-
cal ventilation strategies while on VV-ECMO.
Patients and methods: Monocentric randomized clinical trial con-
ducted during a 6-month period in patients receiving VV-ECMO 
for refractory severe ARDS. Once VV-ECMO started, patients were 
switched to the APRV mode with one second of 24 cmH2O high pres-
sure (Phigh) and 2 s of 12 cmH2O low pressure (Plow) for 24 h. Patients 
were then randomized and assigned to each of the following three 
experimental steps according to a computer-generated allocation 
sequence- Phigh 24 cmH2O and Plow 20 cmH2O (“very high PEEP—
very low driving pressure [VHPEEP-VLDP] step”) + Phigh 24 cmH2O 
and Plow 5 cmH2O (“low PEEP—high driving pressure [LPEEP-HDP] 
step”) + and Phigh 17 cmH2O and Plow 5 cmH2O (“low PEEP –low 
driving pressure [LPEEP-LDP] step”). Plasma and bronchoalveolar solu-
ble receptor for advanced glycation end-products (sRAGE), and serum 
cytokines were dosed before VV-ECMO and after 12 h at each mechan-
ical ventilation strategies.
Results: Sixteen patients on VV-ECMO after 7 (1–11) days on mechani-
cal ventilation were included. “Ultra-protective” mechanical ventilation 
settings following ECMO initation was associated with a significant 
reduction in both plasma sRAGE and plasma cytokines. However, 
plasma sRAGE and cytokines were similar within each experimental 
steps during ECMO. Nevertheless, broncho-alveolar levels of sRAGE 
were at their lowest when driving pressure was minimal.
Conclusion: VV-ECMO allows an “ultra-protective ventilation”, which 
combines a significant reduction of tidal volume and driving pressure. 
This ventilation strategy significantly reduced pulmonary biotrauma, 
which could therefore decrease ventilator induced lung injury. How-
ever, the optimal “ultra-protective ventilation” strategy once VV-ECMO 
is initiated remains undetermined and warrants further investigations.
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Introduction: Prone position (PP) has been shown to be a useful 
adjunct in the treatment of patients with ARDS. But there is a lack of 
conclusive studies concerning the efficacy of PP in acute respiratory 
failure (ARF) without ARDS criteria. Objective- to evaluate the effect of 
prone positioning on oxygenation and survival among patients receiv-
ing invasive mechanical ventilation (MV) and having severe persistent 
hypoxemia due to another reason than ARDS.
Patients and methods: This prospective study was conducted in a 10- 
bed ICU between February 2015 and October 2017. Inclusion criteria 
were- patients requiring MV and who have a refractory hypoxemia. 
Exclusion criteria were- ARDS according to Berlin criteria and or ven-
tilator associated pneumonia, contraindication to PP and a decision to 
withdraw or withhold therapy. Patients were placed in PP for at least 
8 h. An improvement in oxygenation was defined as an increment of 
20 mmHg or more in the PaO2 FiO2 after prone positioning. Outcome 
measures were improvement in oxygenation, ICU mortality, ventilator 
free days and ICU length of stay.
Results: During the study MV was used in 500 patients. We excluded 
470 patients (70 patients didn’t met ARDS criteria and 400 patients 
were not hypoxemic). Thirty patients with a mean age of 50 ± 17 years 
were included. ARF was the most frequent reason of admis-
sion (36.7%). Twenty five patients (83.4%) were responders to PP. 
Indeed, PaO2 FiO2 increased significantly after PP (from 107 ± 41 to 
185 ± 66  mmHg, p < 10-3) and the PaCO2 has decreased significantly 
(from 56 ± 17 to 48 ± 12, p < 10−3) compared to the supine position. 
Twelve patients (40%) presented one or more complications related to 
the PP. The most common complication was decubitus ulcers in 27% 
of cases. The comparaison between responders and non responders to 
PP shows no differences in demographic characteristics, co morbidi-
ties and PaO2 FIO2. The ICU mortality rate in PP responders was 32% 
compared to 20% in non responders (p = 1.00). The post hoc analysis 
in the sub groups of patients according to the degree of hypoxemia 
before PP (PaO2 FIO2 before PP <=100 and PaO2 FiO2 before PP > 100) 
has shown that the ICU mortality, ICU LOS and Ventilator-free days 
were similar in both groups.
Conclusion: In the present study prone positioning applied to 
severely hypoxemic patients without ARDS criteria was associated 
with an improvement in oxygenation and in carbon dioxide washing.
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Introduction: The aims of this study were to 1) analyze Cannula-asso-
ciated deep vein thrombosis (CaDVT) incidence after veno-venous 
extracoporeal membrane oxygenation (VV-ECMO) using a CT-scan and 
2) identify the associated risk factors of CaDVT.
Patients and methods: This retrospective observational analysis was 
conducted in a tertiary referral university teaching hospital. Patients 
under VV-ECMO with a femoro-femoral or femoro-jugular cannulation 
admitted for ARDS or primary dysfunction graft after pulmonary trans-
plantation were included. Diagnosis of CaDVT was performed with a 
Iodinized CT-scan within 4 days after decannulation.
Results: 228 patients were screened, 105 were included. Bacterial 
pneumonia was the main indication of VV-ECMO (46.7%). A CaDVT 
was found in 75 patients (71.4%) despite a mean APTT at 1.60 ± 0.31. 
Specifically for femoral CaDVT, femoro-femoral cannulation induced 
more CaDVT than femoro-jugular cannulation (69.2% vs 63.1% respec-
tively, p = 0.04). The mean number of patients requiring ECMO circuit 
replacement was significantly higher in CaDVT group (38.7% vs 16.7%, 
p = 0.04). Multivariate logistic regression analysis showed that throm-
bocytopenia < 100 G L was significant for a decreased risk to develop a 
CaDVT (HR 0.98 + CI95% [0.98–1.00], p = 0.02).
Conclusion: Cannula associated deep vein thrombosis after VV-ECMO 
is a frequent event (71.4%). This suggest that a systematic vascular 
axes imaging is necessary after VV-ECMO. Thrombocytopenia is associ-
ated with reduced thrombotic events.
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Introduction: The overcrowding of emergency departments (EDs) 
increases. That affects the management of our patients, especially 
critically ill patients. Septic shock is a life-threatening disease with a 
mortality of 40%. The management of these patients and their transfer 
to intensive care units (ICUs) must be a priority. Did the length-of-stay 
(LoS) of septic shock patients in ED increase their mortality in ICU?
Patients and methods: We performed a monocentric retrospective 
cohort study. Patients hospitalized in ICU for septic shock between 
2012 and 2017 and admitted via our ED were included. We excluded 
“Do not resuscitate” patients and patients admitted in ICU from 
another ED. We compared the LoS in ED between “alive group” and 
“dead group” in ICU, as IGS II score, age, delay of antibiotics, need of 
mechanical ventilation, use of vasopressive drugs, fluid management 
and qSOFA. Then, we realized a multivariate analysis.
Results: 115 patients were included in ICU for septic shock. The 
median LoS in ED was 317 [245–496] minutes. The mortality rate in ICU 
was 25.2%. In “alive group”, the LoS in ED was 343 [244–565] minutes 
vs 295 [240–367] minutes in “dead group”, there was no significant dif-
ference. In the univariate analysis, qSOFA, lactates, IGS II score and the 
use of mechanical ventilation in ED were significant. In multivariate 
analysis, IGS II score and the use of mechanical ventilation in ED were 
significantly associated with the mortality in ICU.
Discussion: The LoS in ED was not associated with the mortality 
in ICU in our study. “Dead group” was more often associated with 
high comorbidities and altered qSOFA at admission in ED. The use 
of mechanical ventilation in ED was associated with poor prognosis, 

whatever the origin of septic shock. It is important to confirm these 
results with a large prospective study.
Conclusion: Despite the overcrowding of EDs, emergency physicians 
and paramedics seemed to remain vigilant to detect, manage and 
transfer quickly septic shock patients.
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Introduction: Aggressive fluid resuscitation is the initial approach 
for cardiovascular instability. Consequently, large volumes of fluid are 
given to septic patients during their management. Our study aimed 
to investigate the impact of cumulative fluid balance on critically ill 
patients with sepsis or septic shock admitted in intensive care unit 
(ICU).
Patients and methods: Retrospective monocentric study conducted 
in a medical ICU from September 2017 to September 2018. Patients 
with septic shock who required dialysis prior to hospitalization were 
not included.We included patients who presented sepsis or sep-
tic shock during their hospitalization and we studied the relation 
between fluid balance and prognosis.
Results: We enrolled 57 patients with an average age of 58 ± 16 years. 
The main reasons of hospitalization were respiratory failure and neuro-
logical disturbances (70% of cases). Median APACHE II and SOFA score 
at admission were respectively 15 [10 + 21] and 5 [3 + 8]. Sepsis and 
septic shock were related to pulmonary infections in 65% of cases, fol-
lowed by urinary tract infections (14%) and catheter related infections 
(7%). The most frequent infectious agents were Gram negative bacilli 
(30%). Mechanical ventilation was required in 39 patients. Vasoactive 
drugs were used in 34 patients. Median duration of mechanical ven-
tilation and hospital stay were respectively 12 [6 + 37] and 14 [5 + 24] 
days. The overall mortality was 40%. Multivariate analysis reveled that 
mortality was associated with positive cumulated fluid balance before 
and on the sepsis onset with relative risks respectively at 1.55(IC 95% 
[1.11 + 2.18], p = 0.013) and 3.32 (IC 95% [1.74 + 6.32], p < 0.001).
Conclusion: Positive fluid balance is associated to poor prognosis in 
septic patients.
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Introduction: Venous thromboembolism (VTE) is a common and pre-
ventable complication among hospitalized patients in intensive care 
unit (ICU). However, little is known about it incidence and its particu-
larities in patients with septic shock.
Patients and methods: It is a prospective analytical study, con-
ducted at the ICU of Habib Bourguiba university hospital, Sfax, Tuni-
sia, between January 01, 2017, and December 31, 2017. All Patients 
who developed septic shock due to bacterial infection during the 
study period were enrolled. Thrombo-prophylaxis was recorded for all 
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patients. The diagnosis of TVE is confirmed by spiral computed tomog-
raphy scan and compression venous ultrasound.
Results: Sixty patients with septic shock were included in the study. 
Among them, 24 developed VTE during their hospitalisation. The inci-
dence of VTE was 40%. VTE was associated with increased length of 
stay, longer mechanical ventilation and more use of tracheotomy. The 
mortality rate was not higher in patients with acute VTE. (Table I).
Conclusion: Patients who develop septic shock are considered at 
higher risk for developing VTE. It is the result of multiple factors includ-
ing immobility, activation of thrombo-inflammatory pathways, dis-
seminated intravascular coagulation, venous stasis and central venous 
catheter insertion. Thus, more effective VTE prevention strategies are 
necessary in patients with sepsis.

Table I: Comparison between  the  two groups (with and  with‑
out VTE)

CHARACTERISTIC/
BIOLOGICAL PARAM-
ETERS ON SHOCK 
DAY

VTE GROUP (N = 24) VTE-FREE 
GROUP 
(N = 36)

P VALUE

Age (years) 51.8 ± 16.4 45.1 ± 20.3 0.183

Sex ratio (M/F) 21/3 25/11 0.105

SAPS II 35.3 ± 14.5 44.3 ± 16.2 0.032

SOFA 5.5 ± 1.3 8 ± 4.1 0.017

GCS 10.6 ± 4 9.5 ± 4.3 0.329

Type of admission: 0.335

 - Traumatism 10 22

 - Medical 11 11

 - Surgical 3 3

Duration of mechani‑
cal ventilation (days)

32.7 ± 11.4 12.9 ± 9.3 <0.001

Tracheotomy 23 23 0.004

DIC 6 17 0.083

Acute kidney failure 18 23 0.365

Dialysis 2 13 0.015

Length of stay (days) 37.3 ± 11.6 16.3 ± 11.7 <.001

Mortality rate 58.3% 63.9% 0.665

pH 7.39 ± 0.09 7.37 ± 0.10 0.740

PACO2 (mmHg) 38.13 ± 8.38 37.45 ± 9.66 0.779

PAO2/FiO2 ratio 270 ± 112.8 267.4 ± 109.8 0.931

HCO3
− (mmol/l) 22.47 ± 4.41 21.88 ± 6.10 0.751

Troponin (ngl/l) 0.079 ± 0.086 0.57 ± 1.03 0.869

SGOT (UI/l) 71.4 ± 59.3 91.5 ± 142.6 0.952

SGPT (UI/l) 57.6 ± 65.8 54.3 ± 55.5 0.922

Bilirubin (μmol/l) 45.9 ± 51.1 56.4 ± 118.6 0.717

Blood urea (mmol/l) 12.4 ± 7.5 17 ± 16 0.763

Blood creatinine 
(μmol/l)

109 ± 72 157 ± 126 0.381

CRP (mg/L) 231.9 ± 103 230 ± 138 0.594

Procalcitonin (ng/mL) 14.6 ± 20.9 11.3 ± 15.5 0.682

SChEA (UI/L) 3391 ± 1430 3423 ± 1151 0.922

VTE: Venous thromboembolism; GCS Glasgow coma scale score; SAPSII: 
Simplified acute physiology score; DIC: Disseminated intra-vascular coagulation; 
SOFA score: Sepsis-related Organ Failure Assessment score; SGOT: Sérum 
Glutamooxaloacétate Transférase; SGPT: Sérum Glutamopyruvate Transférase; 
SChEA: Serum Cholinesterase Activity
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Introduction: Microcirculatory alterations are frequently observed in 
patients with sepsis. In vivo microdialysis (MD) is a bedside technique 
that can monitor tissue metabolic changes. We conducted this study 
aiming to assess the performance of muscle Lactate and lactate to 
pyruvate (L P) ratio clearance in predicting mortality in septic shock 
patients by using microdialysis.
Patients and methods: The study was designed as a prospective, 
controlled, clinical trial and performed in a multidisciplinary intensive 
care unit. 56 septic shock patients were enrolled. Interstitial tissue con-
centrations of lactate, pyruvate, glucose and glycerol were obtained at 
baseline and every 6 h for 3 days by using muscle microdialysis. Clear-
ances of muscle lactate, and L P ratio were defined as the percentage 
change in muscle lactate level or L P ratio compared to baseline (H0) 
values. A positive value of clearance means a decrease in the rate of 
the parameter under study.
Results: We found an association between muscle lactate clearance 
and hospital mortality with a statistically significant difference at H54 
(p = 0.037), H60 (p = 0.033) and H72 in the study (p = 0.012). We also 
found an association between clearance of muscle lactate to pyruvate 
ratio and hospital mortality with a statistically significant difference at 
H54 (p = 0.015), H60 (p = 0.001), and H72 of the study (p = 0, 04).
Conclusion: Among patients with septic shock, improvement of mus-
cle Lactate and lactate to pyruvate ratio clearance from the 54th hour 
may indicate a resolution of global tissue hypoxia and is associated 
with decreased mortality rate.
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Introduction: Since the first publication, in 2016, Sepsis-3 defini-
tions are not universally accepted and are becoming a matter of 
controversy. Because clinical and laboratory parameters used for the 
development of these definitions were derived mainly from patients 
hospitalized in United States Intensive Care Units (ICU). The aim of this 
study was to evaluate the performance of the Sepsis 3 definitions for 
prediction of ICU-mortality in a Tunisian ICU population as compared 
to 1992 Consensus Definitions (Sepsis-2 definitions).
Patients and methods: It was a retrospective descriptive study per-
formed in an 18-bed medical surgical intensive care unit at Tunis mili-
tary hospital (Tunisia). From January 2012 to January 2016, all patients 
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admitted to the ICU were eligible for this study. Inclusion criteria were 
as follows- age > 18 years, and an admission diagnosis of sepsis, severe 
sepsis or septic shock as defined according to the Surviving Sepsis 
Campaign guidelines (Sepsis-2 consensus). The new Sepsis-3 defini-
tion was secondary used. The primary outcome of interest was ICU 
mortality defined as death before ICU discharge.
Results: Of 3246 participants enrolled between 2012 and 2016, we 
included 1080 individuals with follow-up information available. When 
the Sepsis-2 definitions were used there was a difference in mortality 
only between septic shock and sepsis patients. While Sepsis-3 defi-
nitions show that mortality increased from 16% in no-dysfunction-
infected patients to 30% in patients with qSOFA ≥ 2 and 44% or 46% 
for sepsis or septic shock patients, respectively.
Conclusion: sepsis-3 was better than sepsis-2 definitions at stratifying 
mortality among septic patients admitted to an ICU of an emerging 
country (Tunisia).
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Introduction: Necrotizing soft tissue infections (NSTI) is a medical-
surgical emergency related to severe bacterial soft tissue infections. 
Hyperbaric oxygen therapy (HBO) has been proposed as adjuvant 
therapy in this indication. The objective of this study was to assess the 
prognostic factors and the impact of HBO in critically ill patients with 
NSTI.
Patients and methods: Between January 2005 and December 2017, 
172 patients with NSTI admitted in intensive care units in a tertiary care 
teaching hospital were included in this retrospective study. Among 
them, one hundred and twenty-eight patients (74.4%) received HBO 
therapy. Prognostic factors associated with 90-day mortality in univari-
ate analysis were included in a logistic regression model. Complica-
tions associated with the use of HBO were also reported.
Results: Eighty-four patients (48.8%) had NSTI of the limbs, 74 patients 
(43.3%) had perineal NSTI and 14 patients (8.1%) had infections of the 
cervical-thoracic region. The median SAPSII score was 51.5 [36–70] and 
152 patients (87.2%) had septic shock. The overall mortality at day 90 
was 30.8% (n = 53). In multivariate analysis, factors significantly asso-
ciated with 90-day all-cause mortality were admission-based sever-
ity score (SAPSII, OR = 1.06 [1.03–1.09], p < 0.001), the delay between 
diagnosis and surgery (OR = 1.48 [1.05–2.09], p = 0.021), hyperlac-
tatemia at admission (OR = 1.40 [1.13–1.74], p = 0.002) and chronic 

renal disease (OR = 7.8 [1.16–52.40], p = 0.031). Protective factors 
were a streptococcal infection (OR = 0.11 [0.02–0.51], p = 0.004) and 
an effective probabilistic antibiotic therapy (OR = 0.24 [0.07–0.91], 
p = 0.032). HBO was not associated with decreased mortality in mul-
tivariate analysis. Twenty-three patients suffered from severe com-
plications of HBO. HBO complications were favored by the use of 
norepinephrine (OR = 9.63 [1.65–56.36], p = 0.010), mechanical ven-
tilation (OR = 4.89 [1.59–15.08], p = 0.005) or the combination of the 
two (OR = 10.38 [3.76–28.65], p < 0.001) during the HBO sessions.
Conclusion: The initial severity, a chronic renal disease, hyperlac-
tatemia and the delay between diagnosis and surgery were independ-
ent risk factors for 90-day mortality of critically ill patients with NSTI. 
HBO therapy was not associated with patient survival but may be 
responsible for serious complications in this indication.

F‑88  
A new prognostic indicator in septic shock: muscle mass 
measured by the thickness of the quadriceps in ultrasound
Marc Selim (speaker), Caroline Lemaitre, Fabienne Tamion
CHU, Rouen, FRANCE   
Correspondence: Marc Selim ‑ marcselim@gmail.com
Annals of Intensive Care 2019, 9(Suppl 1):F-88

Introduction: Mortality from septic shock remains high. Undernutri-
tion during septic shock is responsible for significant morbidity and 
mortality.The objective of our study is to evaluate the interest of mus-
cle mass loss by ultrasound measurement of quadriceps thickness in 
patients admitted to intensive care for septic shock, as a prognostic 
factor for mortality.
Patients and methods: This was a prospective observational study 
conducted in the medical intensive care unit of the Centre Hospitalier 
Universitaire of ROUEN.The inclusion period extended from April 2017 
to October 2017.The main objective was to evaluate the relationship 
between the variability of muscle thickness measured by ultrasound at 
d1-d4 and mortality at d28.The secondary objective was to assess the 
difference in variability in mean quadriceps thickness between living 
and deceased patients at D28.
Results: 34 patients admitted to septic shock were included.The 
median of the quadriceps thickness variability between J1 and J4 
was -6.77% and was defined as a threshold value.We observed higher 
mortality in the group whose quadriceps thickness decreased by 
more than 6.77% (p = 0.02 + CI [0.0015 + 0.7157]). Sensitivity was 
88%, IC95%[50 + 99] and specificity was 64%, IC95%[42 + 82]. At 
D28 the average thickness loss was greater for deceased patients 
(13%[5.5 + 20.7]) than for survivors (1.8%[- 9 + 5.26], p = 0.02).
Conclusion: An early loss of more than 6.77% quadriceps thickness 
could be associated with increased mortality on D28 during septic 
shock.
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Introduction: The ethical and reasonable aspect of the treatments in 
Pediatric Intensive Care Unit (PICU) is regularly evaluated taking into 
account the prognosis of the patients. These particular situations lead 
to multidisciplinary discussions about continuation, withholding or 
withdrawing life sustaining treatment (LST) for the patient. The out-
come of these patients following a LST decision is variable and poorly 
described in the pediatric literature. The main purpose of this study 
is to describe this population in terms of mortality and morbidity 
3 months after a LST discussion.



Page 67 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

Patients and methods: It is an observational descriptive retrospec-
tive and monocentric study in a french PICU, including patients under 
18  years of age for whom at least one meeting about LST has taken 
place in the intensive care unit, between 2015 and 2017, and whose 
discussion has been recorded on a standardized form provided for this 
purpose.
Results: 47 patients were included, with a median age of 7.8 months. 
The majority had a chronic condition (76.6%) and the main reason for 
hospitalization in PICU was a neurological failure (29.8%). The mortal-
ity rate at 3  months was 66% - 100% in case of withdrawing LST vs 
60.9% in case of withholding LST vs 36.4% in case of continuation of 
LST. 83.9% of the deaths took place in PICU, the median delay of which 
was 3  days [1–8.5] after the discussion of LST. Patients for whom a 
decision to withdraw LST has been taken were younger, had a higher 
predictive mortality score, had more frequent invasive ventilation and 
curare treatment. Among the group of withdrawing LST, 92.3% of 
patients were extubated under deep and continued sedation. About 
one third of patients survived 3  months after a discussion of LST, of 
which 25% despite a decision of withdrawing or withholding LST, and 
the major part lived at home (68.8%) and benefited from rehabilitative 
care (75%). Among survivors, median Pediatric Overall Performance 
Category (POPC) and Pediatric Cerebral Performance Category (PCPC) 
scores were 4 out of a maximum of 6.
Conclusion: Pediatric patients for whom an ethical discussion about 
LST in PICUs have a high mortality rate, regardless the decision taken. 
Survivors have severe functional and neurological disabilities and 
need regular follow up. The collaboration between PICU team and pal-
liative medicine team could improve the quality of the care and the 
accompanying process of those patients.

F‑90  
Perceptible end‑of‑life signs in Paediatric Intensive Care Unit, 
parent’s experiment and difficulties to lead studies
Fleur Le Bourgeois (speaker)1, Violaine Mattioni1, Céline Ricignuolo2, 
Vincent Amelot3, GeraldinePoncelet1, Julie Sommet1, Michaël Levy1, 
Jérôme Naudin1, Stephane Dauger1, Charlotte Pierron4

1Hôpital Robert Debré, Service de Réanimation et Surveillance Continue 
Pédiatriques, Paris, FRANCE; 2Hôpital Necker Enfants Malade, service 
de réanimation et surveillance continue pédiatriques, Paris, FRANCE; 
3Laboratoire Psychopathologie et Processus de Santé (LPPS) Université 
Paris Descartes, Paris, FRANCE; 4Service de Néonatologie et Soins Intensifs 
Pédiatriques, Centre Hospitalier du Luxembourg, LUXEMBOURG​   
Correspondence: Fleur Le Bourgeois ‑ fleur.lebourgeois@aphp.fr
Annals of Intensive Care 2019, 9(Suppl 1):F-90

Introduction: The agony in paediatric intensive care unit (PICU) has 
been poorly described in the literature. Although never proven, bet-
ter information of parents could reduce the trauma of death. The main 
objective of this study is to define which perceptible end-of-life symp-
toms in PICU are the most traumatic for parents and to determine their 
wishes as for the information they would like to receive about it.

Patients and methods: Prospective ongoing study, conducted in a 
20-bed PICU of a French University Hospital with the authorization 
of the Robert Debré Hospital Ethic Committee. All patients under 
18 years, and likely to die in the PICU, are included. Before death, both 
parents are informed about the study by a physician. Parents are sys-
tematically recalled four months after death to participate to a semi-
structured interview conducted by a psychologist. The questionnaire 
concerned the shocking perceptible symptoms during the agony and 
the information they would have liked to receive about it.
Results: After 17 months’ enrolment, 18 patients have been included 
among 62 deaths in PICU. No parent approached refused the study. 
Finally, 20 parents could be interviewed, of whom 15 were recalled, 
and four parents accepted the interview. One mother described 
changes in skin colour and bleeding, and was shocked. Both parents 
of an infant described weird movements but said it helped them to 
recognize death, and one mother did not notice any sign, but was 
grateful for having been informed about possible symptoms. We did 
not call three fathers because their wives refused the interview, and a 
couple because it was bad timing.
Discussion: The difficulties encountered are not those expected, such 
as parents’ refusal at inclusion. The lack of parental involvement in the 
interviews is the main problem. It is partially due to a strong appre-
hension to recall them, with a feeling of guilt that overtakes the ben-
efit expected from the study. For the parents who participated, there 
was always a motivation- a counter-gift for caregivers, a suffering and 
the desire to avoid that to other bereaved parents.
Conclusion: This ongoing study is the first prospective study about 
the experience of parents about their child end-of-life perceptible 
signs in PICU. Most of our difficulties to include parents are coming 
from the caregivers. Caregivers need to remove their taboo about end-
of-life research and find out which motivation might help parents to 
testify.
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Introduction: IFiReaPed study is a prospective ongoing study about 
perceptible end-of-life signs in Paediatric Intensive Care Unit (PICU). 
IFiReaPed main hypothesis is that a better information of parents 
about those perceptible end-of-life signs could help them to live bet-
ter this situation. In the literature, there is no study on this topic in 
PICU, therefore our first step is to observe dying children to determine 
which signs are worsening or appearing during end-of-life period.
Patients and methods: The study is ongoing in a French PICU. All 
patients, likely to die at short term in PICU are included, after inform-
ing the parents of the study. After obtaining their non-opposition, car-
egivers observe the dying child until his death. The child is excluded if 
the death doesn’t occur in the five next days. A non-exhaustive list of 
perceptible signs is proposed to the caregivers, and they have to ful-
fill the presence, absence, or worsening of the signs during the dying 
process.
Results: Between April 2017 and August 2018, 18 patients have been 
included (44 have been excluded because of unpredictable death, 
non-french speakers parents, oversight or brain death). The median 
age is 0.9  year, 78% had chronic disease, the main causes of death 
are respiratory or neurological failure and the death followed limita-
tion or withdrawal of the treatments in 17 patients. The most frequent 
perceptible signs appearing or worsening during the dying process 
concern the child’s appearance (cyanosis, pallor, marbling, petechiae, 
edema…), sometimes respiratory signs are perceptible, but 7 patients 
were still under invasive mechanical ventilation at the time of death 
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(details in the table). Unsurprisingly, some physiological parameters 
are presents during the dying process (bradycardia, hypotension, 
desaturation), and they could be noticed by the parents only because 
of the monitor. Gasps have been noted in 8 patients. Few patients pre-
sented digestive or neurological signs, but all the patient except one 
received an sedoanalgesia.
Conclusion: IFiReaPed is the first prospective study trying to deter-
mine what are the perceptible signs during the end-of -life in PICU. 
The most frequent signs are gasp or concern changes in skin color or 
in appearance. This signs could hurt the parents and could be easier to 
support if they received information before their onset. The next steps 
of the study are to determine the signs noticed by the parents, their 
need of explanation and the impact of these informations on their 
experience.

Type of signs Sign Appearing Worsening

Cutaneous signs/
Appearance signs

Pallor 2 7

Cyanosis 3 7

Marbling 4 5

Bedsore 1 1

Jaundice 1 1

Petechiae

Edemas 2 6

Other signs Cold body 5 3

Sweat 1 0

Change in smell 1 0

Polyuria 1 0

Respiratory signs Gasps 8 0

Breathing Congestion 3 0

Apnea 5 0

Bradypnea 4 0

Increased respiratory 
work

0 1

Stridor 0 0

Neurological signs Anxiety or delirium 
or abnormal move‑
ments

0 0

Consciousness dis‑
order not linked to 
sedoanalgesia

1 2

Digestive signs Diarrhea 3 1

Hiccups or thirstiness 0 0

Vomiting 2 0

Hypersalivation 3 0

Others Bleeding 1 2

Physiological param‑
eters

Bradycardia 10 0

Desaturation 4 8

Hypotension 3 5
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Introduction: Children suffering from multiple disabilities are fre-
quently hospitalised in paediatric intensive care unit (PICU). As the 
illness evolves the burden of the treatments increases, sometimes at 
the expense of children’s comfort. Thus, palliative cares should be con-
sidered for, they could improve their quality of life and minimize pain. 
This study aimed to identify the predictive factors of life support with-
holding at admission in PICU.
Patients and methods: A retrospective study was conducted in the 
PICU of the CHU of Caen. All children under 18  years old and suffer-
ing from multiple disabilities, who were hospitalized between January 
2006 and December 2016, were included in the study and allocated 
into two groups (withholding group vs control group), depending on 
the notification on their medical file of a life support withholding.
Results: 119 patients were included. The life support withhold rate at 
admission was 9.6% (12). Withholding group was younger than con-
trol group (median age 59[29–182] vs. 102[29–160], p < 0.01) and most 
hospitalised for respiratory issues (n = 6(50) vs 20(25), p < 0.05). There 
was no difference for gender (girl = 50(47%) vs. 7(58%), p = 0.5), hos-
pitalization for surgical issues and nature of disabilities. The predictive 
factors of a life support withholding were a previous hospitalization 
in PICU (11(92%), p < 0.01, OR 14.9[2–662.5]), the requirement of res-
piratory (5(42%), p = 0.01, OR 5.4[1.2–23]) or feeding support (10(83%), 
p = 0.01, OR 9.7[1.9–94.3]), and a higher functional status score (POPC- 
4[4–4], p = 0.01).
Conclusion: The withholding of life support for children suffering from 
multiple disabilities appeared limited in our paediatric department. 
The main predictive factor identified in our study was at least one 
admission in PICU which raised the question of the role of paediatri-
cian in the withholding of life support.
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Introduction: Sedation-analgesia is part of the management of ven-
tilated pediatric patients and must be adjusted to each patient. The 
objective was to evaluate the implementation of nursing-driven pro-
tocol sedation-analgesia on duration of mechanical ventilation.
Patients and methods: This was a before-and-after prospective, 
observational study in a pediatric intensive care unit that included 
children aged 28  days to 17  years, receiving mechanical ventilation 
longer than 24 h. During the observational period, sedation-analgesia 
was administred according to medical prescription. During the inter-
vention period, sedation-analgesia was adjusted by nurses according 
to protocol-based sedation-analgesia guideline, including an evalua-
tion by Comfort-B scale.
Results: A total of 98 children were included (50 before protocol and 
48 after). The decrease in the duration of mechanical ventilation after 
protocol was not statistically significant (median duration was 3 days 
[2.2–4.9] vs. 3.8  days [2.2–7.2] before protocol, p = 0.25). After proto-
col, the mean of Comfort-B was 13.5 (for an optimal objective fixed by 
the protocol between 13 and 17). The monitoring of Comfort-B was 
significantly more frequent. There was no decrease in total doses of 
hypnotics or opioids. The compliance to protocol by nurses was insuf-
ficient (median rate- 46.3% [30.5–57.8]). There was not appearing to be 
an increase in complications related to insufficient sedation-analgesia 
(auto-extubation, low number of medical alert procedures).
Conclusion: The implementation of nursing-driven protocol sedation-
analgesia in children did not reduce the duration of mechanical venti-
lation and the total doses of sedation-analgesia, but the protocol was 
insufficiently applied. However, it ensured the comfort of ventilated 
children and was safe.
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Introduction: Withdrawal syndrome (WS) is frequent in Pediatric 
Intensive Care Unit (PICU). The incidence could reach 50 to 80% of 
patients. Prolonged sedative drugs give rise to tolerance and with-
drawal phenomena. The WAT-1 scale is a specific tool to diagnose WS 
for children from birth to 18 years old. The main objective of our work 
was to compare our practices regarding screening and management 
of WS in our PICU.
Patients and methods: The first 50 consecutive patients of each 
period were included. They were to be ventilated and under sedation 
with opioids and benzodiazepines. All the WAT-1 scores between 24 h 
before and three day after extubation were recorded. For each patient, 
cumulative doses of opioids and benzodiazepines were calculated and 
other sedative co-treatments reported. The use of clonidine or dexme-
detomidine was recorded.
Results: A total of 95 patients were analyzed. The proportion of WS 
was 43% (n = 21) in 2016 and 30% (n = 14) in 2018 (p-value = 0.29). In 
the group without WS, 29 patients didn’t have any evaluation with the 
WAT-1 scale during the five days around extubation- 27% (n = 13) in 
2016 and 35% (n = 16) in 2018 (p-value = 0.50). Length of sedation was 
longer in the WS group- 10 versus 5.5 days (p-value = 0.0001), as the 
length of mechanical ventilation- 10 versus 5 days (p-value = 0.0001). 
Higher global cumulative doses of sedative treatments were 
used in the WS group- 28.5  mg  kg versus 7.2  mg  kg for morphine 
(p-value = 2 × 10−6) and 24.4 mg kg versus 6.1 mg kg for midazolam 
(p-value = 2 × 10−5). In 2018 treatment’s decrease tented to be slower 
in the WS group- 23.5 versus 8.0  h (p-value = 0.07). The use of cloni-
dine was more important in the WS group during both periods- 62% 
of the WS group versus 21% in 2016 (p-value = 0.007) and 78% of the 
WS group versus 28% in 2018 (p-value = 0.003). The use of dexme-
detomidine concerned only two patients and could not be studied.
Conclusion: Our study is in accordance with the literature concerning 
the risk factors of WS. Our practices didn’t really change between 2016 
and 2018 as the proportion of WAT-1 scale remains the same. The use 
of WAT-1 should be more systematic. One way of improvement will be 
the realization of a common protocol in our unit.
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Introduction: In Pediatric Intensive Care Unit (PICU), delirium has a 
prevalence of 21 to 25% (1). it’s probably underdiagnosed. The Cor-
nell Assessment Pediatric Delirium (CAPD) is a validated scale for 
the detection of delirium in newborns and children up to the age of 
21 years old. (2) The CAPD scale is not currently translated in French. 
The objective of this pilot study is to assess the use and relevance of 
a french version of CAPD obtained by a reverse translation in a single 
PICU.
Patients and methods: The CAPD was translated by a validated 
method of translation - reverse translation. The first step was a transla-
tion from English to French by 4 health providers (doctors and nurses). 
A 2nd group (3 doctors) made a translation back French to English. 
A third group (doctors and nurses) compared the two English ver-
sions and validated a French translation that is as straightforward as 

possible to the original version. At each stage, the translations had to 
be consensual. A translation of the developmental anchor points asso-
ciated with the scale was also carried out. These two elements were 
presented to caregivers. The scale was printed on a label and stuck on 
the back of the care sheet. All children were to be screened twice a 
day over a two-month period. At the end of this period, the caregivers 
were interviewed by a questionnaire on its straightforwardness of use 
and relevance. Free comments were possible for each question.
Results: During the study period, 445 scales were filled out of 1241 
expected, 439 were filled by the nurses alone. Eighty patients were 
evaluated. 38 had a CAPD score > 9 and had been diagnosed with 
delirium. At the end of the period, 27 caregivers were interviewed. 
CAPD was difficult to use for certain patient categories- deeply 
sedated patients (5 caregivers 20%), patients with prior neurological 
impairment (8 caregivers 30%), infants (7 caregivers 26%).
Conclusion: It’s the first assessment of the use of a french version of 
CAPD. A large proportion of the caregivers had no difficulties to use 
it and think that iss a relevant tool. Therefore, further french stud-
ies to determine proper delirium prevalance could and should be 
performed.
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N − 27 (%) yes no Don’t know

Difficulties 30% (8) 67% (18) 3% (1)

Scales achievables 78% (21) 7% (2) 15% (4)

N = 27 always often sometimes rarely never

CAPD releavance for 
patients in PICU

11% (3) 56% (15) 30% (8) 3% (1) 0%
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Introduction: An opioid overdose crisis is currently ongoing in the 
North-American continent in relation to the misuse of opioid anal-
gesics and the spread of new fentanyloids on the recreational scene. 
Data regarding the opioid overdoses in France remain scarce. Our 
objectives were to describe the opioid overdoses admitted to the 
intensive care unit (ICU) and characterize the involved compounds, 
the consequent clinical features, the resulting complications and the 
patient management.
Patients and methods: We conducted a retrospective single-centre 
observational study including all patients admitted in the ICU during 
a 10 year period (2008–2018) for an oipioid overdose evidenced by the 
typical opioid toxidrom (coma, pinpoint pupils and bradypnea) associ-
ated to a compatible blood and urine toxicological screening.
Results: In 10  years, 231 patients (147 males and 84 females + age, 
38  years (33–46) [median (percentiles 25–75)]) were admitted for 
opioid intoxication in the ICU. The patients presented consciousness 
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impairment [Glasgow coma score of 6 (3–10)], respiratory rate of 
11 min (8–15) and pinpoint myosis (90%). Naloxone (64%) and fluma-
zenil (20%) were administered to avoid tracheal intubation + but 
mechanical ventilation was requested in 36% of the patients [duration- 
20  h (11–72)]. Duration of ICU stay was 41  h (24–72). The observed 
complications included aspiration pneumonia (35%), rhabdomyoly-
sis (26%), acute respiratory distress syndrome (13%), cardiovascular 
failure (11%), withdrawal syndrome (8%), hospital-acquired infection 
(4%) and death (1%). Toxicity was related to opioid misuse (52%) ver-
sus opioid overdose (48%). Multidrug exposure was found in 100% of 
the cases and the involved opioids as follows- morphine (44%), heroin 
(32%), buprenorphine (30%), methadone (26%), codeine (24%), trama-
dol (6%), d-propoxyphene (6%), fentanyl (1%) and oxycodone (0.5%). 
Prevalence of the different opioids was mainly influenced by the ban-
ning of propoxyphene from the market in 2011 and the consecutive 
increase in tramadol prescriptions.
Conclusion: Our large cohort of opioid poisonings clearly supports 
the risks of life-threatening consequences in case of misuse or over-
dose. Mixed opioid use and combination to other legal and illegal 
drugs are frequent supporting the role of drug–drug interactions in 
the onset of toxicity in these multidrug poisonings.
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Introduction: In France, excessive ethanol use represents a major 
public health problem with resulting morbidities and social and 
medical expenses. Chronic alcohol drinking induces dependence and 
tolerance and may thus be responsible for withdrawal syndrome com-
plicated by seizures, explained by ethanol-induced alterations in the 
brain neurotransmitters including at the gamma-aminobutyric acid 
glutamine balance. Our objective was to describe the patient’s charac-
teristics, morbidities, management and final outcome of the patients 
admitted to the intensive care unit (ICU) due to ethanol withdrawal 
complicated by seizures.
Patients and methods: We conducted a retrospective monocentre 
observational study including all presumed chronic alcoholic patients 
admitted to the ICU from 2014 to 2018 for ethanol withdrawal-
induced seizures. The diagnosis was considered by the physicians in 
charge based on the results of all useful clinical, biological, imaging 
and EEG data usually required to rule out alternative diagnoses.
Results: Fifty-three patients [45 males (85%) and 8 females 
(15%) + age 49 years (12) (median (interquartile range)] were included 
in the study. The patients were homeless (44%) and jobless (52%). 
They had previously presented ethanol withdrawal syndrome (62%) 
including seizures (53%). Patients developed status epilepticus (70%) 
associated to delirium tremens (13%). Complications included aspira-
tion pneumonia (49%), cardiovascular failure (18%, mainly vasoplegic 
shock requiring norepinephrine infusion), neurological deficits (8%) 
and skin compression lesions (19%). Patients requested mechanical 
ventilation (53%) during 3  days (12). All patients were treated with 
anticonvulsive drugs of which the two mostly used were levetiracetam 
(Keppra®, 80%) and clonazepam (Rivotril®, 72%). Two patients (4%) 
died. Readmission to the emergency department (49%) and re-hospi-
talization in an ICU or medical ward (38%) were remarkable during the 
first year following their ICU admission, while only 13% had psycho-
logical and addictological follow-up.
Conclusion: Ethanol withdrawal may be responsible in the chronic 
alcoholic for seizures requiring ICU admission with life-threatening 
complications and death. Our data support once again the absolute 
necessity to strengthen the fight against excessive ethanol drinking in 
our society.
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Introduction: Since its marketing in France in 2011, prescriptions of 
quetiapine, a second generation antipsychotic drug, has exponentially 
increased with the risk of increase in the number of acute poisonings. 
Data regarding acute quetiapine overdose are scarce. Our objectives 
were 1)- to describe the features, complications and management 
of acute quetiapine poisonings admitted to the intensive care unit 
(ICU) + 2- to evaluate the prognostic contribution of plasma quetia-
pine concentration on ICU admission and model quetiapine pharma-
cokinetics in overdose.
Patients and methods: We conducted a retrospective single-center 
observational study. All quetiapine-poisoned patients (evidenced 
by measurement of plasma concentration in the toxic range) admit-
ted to the ICU during a 6-year period (2013–2018) were included. 
Severe extra-neurological complications were defined as the onset of 
major ECG abnormalities, catecholamine requirement, cardiac arrest 
and death. Plasma quetiapine concentration was determined using 
high-performance liquid chromatography coupled to tandem mass 
spectrometry.
Results: Thirty-eight quetiapine-poisoned patients (11 males and 27 
females + median age of 45 years [interquartile range, 16] + presumed 
ingested dose of 3.0  g [6.9]) were included. Poisoning resulted from 
multidrug ingestions (97%). The patients presented consciousness 
impairment (Glasgow coma score of 12 [8] requesting mechanical 
ventilation in 47% of the cases), seizures (8%), hyperglycemia (68%), 
hypokalemia (18%), intra- (17%) and atrio-ventricular blocks (7%) 
and QTc prolongation on the ECG (28%). Complications included car-
diovascular failure (13%), aspiration pneumonia (39%) and cardiac 
arrest (5%). One patient died. The length of ICU stay was 58 h [57]. The 
plasma quetiapine concentration on admission (685  ng  ml [1631]) 
did not allow predicting the onset of severe complications in the ICU. 
Delayed quetiapine peak was observed at 27  h [23] post-ingestion 
suggesting prolonged gastrointestinal absorption while quetiapine 
elimination was prolonged in comparison to the pharmacological 
conditions.
Conclusion: Quetiapine poisoning is relatively rare but may lead to 
life-threatening cardiovascular and neurological features. The plasma 
concentration on admission is not helpful to predict the onset of com-
plications, thus suggesting marked inter-individual variability.
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Introduction: Aluminum phosphide is a solid fumigant pesticide that 
can cause serious and potentially life-threatening poisoning. Poison-
ing is a medical emergency, requiring early and adequate manage-
ment in a specialized resuscitation environment. The objective of this 
work was to determine the profile of Aluminum phosphide poisoning 
and to assess the factors related to mortality.
Patients and methods: This is a retrospective study of patients admit-
ted to intensive care unit between 2006 and 2018. The inclusion cri-
teria were based on anamnestic and clinical data of poisoning by 
Aluminum phosphide.
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Results: Thirteen cases of aluminum phosphide poisoning were 
identified. There were 7 women and 6 men. The average age was 
27 ± 11  years with extremes of 16 and 51  years. The poisoning was 
accidental by inhalation for 9 patients and voluntary by ingestion as 
part of a suicide attempt for 4 patients. The delay between intoxication 
and admission was, on average, 5 ± 2 h. The Glasgow coma score aver-
aged 14 ± 1. Respiratory signs were at the forefront of inhaling dysp-
nea and irritative cough, whereas each patient which ingested the 
toxic were in a shock stage. Abdominal pain and vomiting were pre-
sent for 8 patients. Electrical abnormalities were present for 5 patients 
with conduction disturbances (n = 3) and repolarization disorders 
(n = 2). The increase in troponin was observed with the four patients 
who ingested the toxic.
Mechanical ventilation was necessary in 5 cases and the use of vasoac-
tive amines for 4 patients. The use of extra-renal cleansing and ECMO 
were performed for one patient. Four patients died (30%) + the high-
est mortality was observed after ingestion of Aluminum phosphide 
(75%). The factors which were significantly related to mortality in uni-
variate analysis, were- oral poisoning (p < 0.001), cardiogenic shock 
(p < 0.001), elevation of troponin (p = 0.001), and use of ventilatory 
support (p < 0.004).
Conclusion: Acute aluminum phosphide poisoning remains grafted 
with heavy mortality, especially in developing countries. In the 
absence of antidotal treatment, rapid hemodynamic management 
may help improve the prognosis, including the use of circulatory 
assistance.

P‑05  
Poisoning‑associated rhabdomyolysis‑ Risk factors for acute 
kidney injury and prognosis
Bruno Megarbane (speaker)1, Pierre François Rogliano2, Jean‑Louis 
Laplanche3, Isabelle Malissin2, SébastianVoicu2, Nicolas Deye2, Laurence 
Labat 4
1Hôpital Lariboisière, réanimation Médicale et Toxicologique, Paris, 
FRANCE; 2Department of Medical and Toxicological Critical Care, Lari‑
boisière Hospital, Paris, FRANCE; 3Biochemistry department, Lariboisière 
Hospital, Paris, FRANCE; 4Toxicology laboratory, Paris, FRANCE   
Correspondence: Bruno Megarbane ‑ bruno.megarbane@lrb.aphp.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-05

Introduction: Acute kidney injury (AKI) is the major complication after 
rhabdomyolysis. The risk factors in case of poisoning-related rhabdo-
myolysis are unknown. Our objectives were 1)- to describe the toxi-
cants involved in the poisoning-associated rhabdomyolysis and the 
resulting complications + and 2)- to identify the predictive factors of 
AKI in this setting.
Patients and methods: We conducted a monocentre retrospective 
observational cohort study including all poisoned patients admitted in 
the intensive care unit (ICU) from 01 01 2012 to 30 06 2018 and pre-
sentencing rhabdomyolysis defined by elevated phosphocreatinine 
kinasee (CPK) > 1000  IU L. AKI was defined using the KDIGO criteria. 
Factors associated to AKI onset were identified using a multivariate 
analysis based on a step-by-step logistic regression and their charac-
teristics determined using the Receiver operating characteristic (ROC) 
curves.
Results: Two hundred and thirty-seven patients (138 males 99 
females + age- 43 ± 15  years) were included. The main involved toxi-
cants were benzodiazepines (14%), antipsychotics (10%), opioids (9%) 
and serotonin reuptake inhibitors (8%). AKI occurred in 88 patients 
(37%), requiring hemodialysis in 43 patients (49% of them). The associ-
ated complications included sepsis (51%), cardiovascular failure (14%), 
cardiac arrest (3%), disseminated intravascular coagulation (2%) and 
compartment syndrome (1%). The overall mortality rate (13%) was 
higher in the presence of ARF (32% vs. 2%, p < 0.001). Peak serum 
creatinine and peak serum CPK were significantly correlated (r2 = 0.3, 
p < 0.0001 + linear regression) Based on a multivariate analysis, the 
age (p < 0.01), female gender (p < 0.01), lithium intoxication (p < 0.001), 
hypocalcemia (p < 0.05), hyperphosphoremia (p < 0.05), elevated 
serum lactate (p < 0.01) and creatinine concentrations (p < 0.0001) 
were the independent predictive of AKI on ICU admission. The area 

under the ROC curve of our predictive model was 0.951. Elevation in 
serum creatinine concentration > 125  µmol L has the best accuracy 
(area under the curve- 0.871), sensitivity (0.71) and specificity (0.92).
Conclusion: We identified the predictive factors of AKI in the poisoned 
patient admitted to the ICU and presenting rhabdomyolysis. They may 
help improving the patient prognosis by intensifying the prevention in 
the selected patient subgroup at risk of AKI.
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Introduction: Acute poisoning is a real public health problem. Its 
epidemiological profile varies by region and by time. The objective of 
this study was to study the epidemiological-clinical, evolutionary and 
therapeutic profile of acute intoxications admitted to the CAMU resus-
citation department.
Patients and methods: This is a retrospective study conducted in the 
intensive care unit between January 1st and December 31st, 2017 and 
includes cases of acute intoxication hospitalized in intensive care.
Results: Seven hundred and sixty-two patients were included in this 
study with an average age of 31 ± 14 years. There was a clear female 
predominance with a sex ratio of 0.47. Two hundred and forty-three 
addicts (32%) had a psychiatric history and 137 (18%) already had a 
history of attempted suicide. The average time to treatment was 4 
+or- 2 h. Four hundred and seventy-one patients (62%) were admitted 
through CAMU emergencies. Intoxication was voluntary in 85% of the 
cases and secondary oral ingestion in 91% of them. Toxicology analy-
sis showed that drugs ranked first (n = 486 + 64%), pesticides second 
(n = 179 + 23.5%) and carbon monoxide third (n = 56 + 7%). For drugs- 
psychotropic drugs, anticonvulsants, cardiotropics, antidiabetics and 
paracetamol were the most common causes of drug poisoning with 
a frequency of respectively 58, 22, 21, 14 and 11%. Whereas for pesti-
cides, rodenticides were predominant (n = 140, 78%) followed by chlo-
ralose (n = 137) and organophosphorus (n = 29, 16%). Illegal drugs 
were criminalized in 15 patients (2%). The predominant toxidrome 
were respectively anticholinergic (18%) serotoninergic (7%) and cho-
linergic (6%) toxidrome. Lactic acidosis was the most common biologi-
cal abnormality (9%) followed by biological inflammatory syndrome 
(7%) and rhabdomyolysis (7%). Mechanical ventilation was required in 
290 cases (38%) with the use of vasoactive amines in 7% of the cases. 
An antidote was prescribed in 190 cases (25%) and a transit accelera-
tor in 32 patients (4%). The evolution was beneficial for 752 patients 
(98.4%).
Conclusion: The general epidemiological profile in 2017 has shown 
that psychotropic drugs still predominate with a marked increase in 
the frequency of cardiotropic and antidiabetic poisoning. In contrast, 
for pesticides, there is a clear decrease in the number of poisoning by 
organophosphorus in favor of chloralose.
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Introduction: Pesticide poisoning has experienced some stability over 
the years, especially in developing countries. Our objective is to deter-
mine the epidemiological, therapeutic and prognostic profile of the 
most widespread pesticide poisoning in Tunisia for the year of 2017.
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Patients and methods: This was a descriptive retrospective study of 
all cases of acute intoxication by pesticides admitted to ICU resuscita-
tion care in 2017.
Results: One hundred seventy-nine cases of pesticide intoxication 
were admitted during the study period which represents 23.5% of all 
acute intoxication cases admitted to intensive care. The average age 
of the addicts was 30 ± 13 years with a sex ratio of 0.47. The poison-
ing were occurring at home in 138 of the cases (77%) or in a public 
space in 41 of them (23%). The poisoning were voluntary in 174 of the 
cases (97%) and accidental in 5 of them. Patients came directly from 
emergencies in 40% of the cases and were transferred from other 
hospitals in 60% of the cases. Rodenticides were the most implicated 
type of pesticide (n = 140 + 79%) with chloralose as leader (n = 137, 
76%) followed by organophosphorus (n = 29 + 16%) and carbamates 
(n = 8 + 4%). Neurological signs of tremor and loss of conscious-
ness were predominant (n = 144 + 80%) followed by tachycardia 
(n = 45 + 25%) and digestive signs (n = 27 + 15%). Respiratory distress 
was present in 11 patients (6%) and hemodynamic failure in three. 
Inhalation pneumonia complicated poisoning in 51 cases. The use of 
mechanical ventilation was necessary in 80% of the cases, the use of 
vasoactive drugs in 5.6% and the use of antibiotic therapy in 28.5%. 
Gastric lavage was performed in 9 patients (5%). Atropine was admin-
istered in 30 patients (16%). The median length of stay was 2.5  days 
and the overall mortality was 1.1% (n = 2).
Conclusion: Pesticide poisoning is a reality in Tunisia. They are charac-
terized by the variability of the toxic substances available in our coun-
try with neurological signs in the foreground. This can be at the origin 
of major and fatal complications if they are not taken care of in due 
time and in the appropriate place.
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Introduction: There is uncertainty regarding the best measure of the 
need for red blood cell (RBC) transfusions. Many “physiologic markers” 
are advocated to support this assessment, in addition to the common 
standard of haemoglobin level in critically ill children. This survey aims 
to describe which physiologic markers are measured and available in 
British and Canadian paediatric intensive care units (PICU).
Patients and methods: A pre-piloted self-administered question-
naire was electronically sent out thrice, using Survey Monkey, from 
November 2017 to February 2018, to the director of 16 Canadian and 
27 British PICUs. The list of 17 physiologic markers included in the sur-
vey was developed by a group of 42 experts who participated in the 
“Transfusion and anemia expertise initiative” (Pediatr Crit Care Med 
2018 Sept + 19(9S Suppl 1)). Respondents were asked to indicate if the 
markers listed were available in their PICU.
Results: Replies were received from 12 Canadian and 25 British PICUs 
(37 43 = 86%) + three declined the invitation because only premature 
infants and newborns were admitted into their unit. Results are pre-
sented in Table 1.
Conclusion: Many physiologic measurements advocated by paediatric 
intensivists to support RBC transfusion decision are not routinely avail-
able at the bedside. Studies to explore the role of physiologic markers 
to better define the need for RBC transfusion, in addition to haemo-
globin concentration, should include the following more commonly 

available parameters- pulse oximetry, oxygenation index, oxygenation 
saturation index, blood lactate and troponin level.
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Introduction: Resuscitation units receive children with one or more 
acute short-term life-threatening failures. Our goal is to focus on the 
experience of families and the socio-professional consequences that 
admitted a child in intensive care unit.
Patients and methods: Descriptive retrospective study over a period 
of 03  months from April 2017 to June 2017, in the pediatric resusci-
tation unit of the pediatric EHS Pr Boukhrofa AEK including children 
aged under 15 years for management of vital distress.
Results: We have 78 children, the average age is 4.5  years (1 to 
15 years), the sex ratio is 0.46. 25% of parents have a low intellectual 
level and 15% a very average socio-economic level. 12% of parents are 
separated. Admission is in 66% during the night accompanied by the 
whole family in 77% of the cases. 38% of children have a medical his-
tory. The main reasons for admission to resuscitation are respiratory 
distress in 26%, septic shock 20%, neurological in 14% and traumatic 
13%. Of the socio-professional consequences on parents, 62% admit 
having abandoned the family and 75% of disturbances in the work.
Conclusion: Hospitalization of children in pediatric intensive care is an 
extremely painful experience for parents with social and professional 
consequences.
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Introduction: severe medical affections or major surgical interven-
tions in children may necessitate admission in the pediatric intensive 
care unit. The aim of this work was to evaluate the pediatric mortality 
and morbidity in the Intensive Care Unit.
Patients and methods: This was a retrospective, descriptive and ana-
lytical study done over 4 years, from January 2012 to December 2015. 
Included were children from one month to 16 years who were hospi-
talized for 24 h or more. Studied variables included social and demo-
graphic data, clinical, paraclinical, and prognostic data.
Results: during the studied period, 229 children were admitted to the 
ICU, that is 16.1% of admissions. 218 children (15.4%) fitted our criteria 
for inclusion. Female population presented 52.1% of total. Mean age of 
patients was 90.6 ± 68.1 months.13 patients (5.9%) were homozygotes 
SS and had multiple transfusions. Reasons for admission included 
altered consciousness with fever or without and severe respiratory 
distress in 25.6% and post-operative care (23.7%). Main patholo-
gies recorded were severe malaria (10.1%), bronchopneumopathies 
(7.8%), meningitis and meningo-encephalitis (7.8%). Severe maternal 
pathologies represented 10.6% of admissions. The mean duration of 
hospitalization was 5.2 days with extremes of 1 and 46 days. Mortal-
ity was 27.5%. Factors for bad prognosis were mechanical ventilation 
(p = 0.00), meningitis and meningo-encephalitis.
Conclusion: The infectious pathologies form the main causes of 
admission of pediatric patients to the ICU. The knowledge of the main 
causes of referral and of deaths should allow us a better orientation of 
preventive strategies and a better management of our patients in our 
ICU.
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Introduction: The primary spontaneous pneumothorax (PSP) Is an 
idiopathic pneumothorax without pulmonary pathology. The PSP ´s 
prevalence Is rare - 2.68 in 1997 and 3.41 for 10 000 children in 2006 
in United States of America. There is no international consensus for the 
treatment of PSP. The aim of our study was to retrospectively analyze 
initial treatment of this PSP in Young adults.
Patients and methods: Between 2010 and 2017, all the children with 
a PSP who came from home to our hospital in emergency were eli-
gible. Âge, sex, kind of pneumothorax, needle ponction, thoracic CT 
scan realization, Time limit between PSP diagnosis and thoracic drain-
age, type of drain used, duration of drainage according to the type of 
drain and eventual recurrences were studied.
Results: Fifteen children âged from 9.5 to 15 years (median 14 years) 
boys mostly (93%) had had a PSP during this period. Among The 15 
children, 13 needed a thoracic drain, 2 were simply observed. All The 
4 patients who had a complete PSP and had a needle exsufflation 
needed a thoracic drain. Among The 15 children, 6 had emphysema 
bubbles on the Thoracic CT scan. (40%). Time limit between PSP diag-
nosis and drainage was between 1–7 days. (CI 95% 0–7). The duration 
of drainage according to type of drain was 4.1  days for a Furhman’s 
drain and 9.4 days for a Monod’s drain. Among the 5 PSP treated with 
a Monod’s drain, there was 4 recurrences. Among the 8 other PSP 
drained with a furhman’s system, there was 4 recurrences.
Conclusion: Our study showed clearly that exsufflation of large PSP in 
pediatric intensive care without vital Life issue Is useless and delayed 
the treatment. Thoracic CT scan in a large PSP or after recurrency Is 
strongly recommended because of emphysema bubbles diagnosis. 
Furhman’s drain Is mainly used in the ICU instead of Monod’s drain 
mostly used by the surgeons. We must now confirm all this by a pro-
spective study with other national or international pediatric intensive 
care center.
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Introduction: Ventilator associated pneumonia (VAP) is a common 
infection in Pediatric Intensive Care Units (PICUs) and is associated 
with significant morbidity and mortality. Previous studies suggest that 
Procalcitonin (PCT) follow-up in VAP may be helpful for reducing dura-
tion of antibiotic therapy in adults intensive care patients in order to 
lower the risk for selection of antibiotic (ATB)-resistant bacteria.
Patients and methods: Our main objective was to study the impact of 
monitoring the PCT plasma levels at day 0 (D0) and day 3 (D3) on the 
duration of antibiotic treatment in cases of VAP in the Strasbourg Uni-
versity Hospital PICU (France). We prospectively (2016–2018) included 
hospitalized patients in our unit that developped VAP according to the 
2005 and 2016 Infectious Diseases Society of Amarica American Tho-
racic Society guidelines. Duration of PCT-guided antibiotic treatment 
was compared to retrospectively collected data in patients treated for 
VAP between 2014 and 2016.
Results: Five patients were included prospectively with a mean dura-
tion of ATB of 4.8  days [3–8], compared with 8.7  days [4–15] in the 
control group (n = 10). The différence was found to be statistically 

significant (p = 0.002). There was no treatment failure or death attrib-
utable to VAP in both groups.
Conclusion: These results tend to show that the PCT follow-up 
between D0 and D3 of VAP diagnosis could favor short-term antibiotic 
duration in PICUs.
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Introduction: Bronchiolitis is the most common lower respiratory 
tract infection in children < 12 months of age, with 2–12% of patients 
requiring admission to a pediatric intensive care unit (PICU). Despite 
its predominantly viral etiology, the use of antimicrobials in PICUs for 
bronchiolitis is widespread. This pilot prospective cohort study aims 
to compare the levels of infection markers in critically ill infants with 
bronchiolitis with and without concomitant bacterial pneumonia.
Patients and methods: This is a pilot prospective cohort study includ-
ing 37 patients < 2  years old diagnosed with a first episode of viral 
bronchiolitis and admitted to 3 Canadian PICUs between November 
1st 2017 and April 30th 2018. We collected data on patient demo-
graphics, severity scores, diagnostic criteria for viral bronchiolitis and 
concomitant bacterial infections, and bacterial culture results. We 
gathered data on the following infection biomarkers during the first 
day of PICU admission- temperature, procalcitonin, CRP, and white 
blood cell count (WBC). We analyzed our preliminary results using 
descriptive statistics.
Results: Our preliminary results include the analysis of data collected 
for 37 patients. Participants mean age was 1.5 ± 2.3  months. Fifteen 
(40%) patients were positive for respiratory syncytial virus. Three (8.1%) 
patients had bacterial pneumonias confirmed by culture results + no 
other bacterial infections were observed. Twenty (57%) patients 
received antimicrobials (mean duration 1.9 ± 2.9  days). Regarding 
infection biomarkers on study day 1, 8 (12%) patients presented fever 
and 1 (0.3%) hypothermia + the mean levels for procalcitonin and CRP 
were 1.0 ± 1.7 ng mL and 32 ± 39 mg L, respectively + mean WBC was 
9.4 ± 3.6 109 cells L. The mean levels of procalcitonin (1.25 ng mL vs. 
1.37  ng  mL) and WBC (9.52 109 cells L vs. 8.4 109 cells L) were simi-
lar between patients with bronchiolitis and patients with bronchioli-
tis and concomitant bacterial pneumonia. The mean level of CRP was 
higher in patients with with bronchiolitis and concomitant bacterial 
pneumonia (34.12 mg L vs. 81.70 mg L).
Conclusion: CRP may be a suitable biomarker for the diagnosis of con-
comitant bacterial pneumonia in critically ill infants with bronchiolitis.
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Introduction: Usual dosing regimens of meropenem could lead to the 
suboptimal exposure since the pharmacokinetic (PK) between subject 
variability (BSV) is particularly high in critically ill children with sepsis. 
We aimed to develop a population PK model then simulate dosing 
regimens to optimize patient exposure.
Patients and methods: This prospective study was conducted in 
a pediatric intensive care unit (PICU) center at the Necker Hospi-
tal. All children aged < 18  years and weighing > 3.5  kg were enrolled. 
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Meropenem plasma concentration was quantified by high perfor-
mance liquid chromatography. Meropenem PK model was developed 
using non linear mixed-effect modeling software (MONOLIX version 
2018R1). Estimated glomerular filtration rate (eGFR) was estimated by 
the Schwartz formula.
Results: Forty patients (median age of 16.8  months (1.4–187.2), 
median weight of 9.1  kg (3.8–59) and median eGFR of 151  mL/min 
1.73m2 (19–440)) were included. Eleven patients (27%) received con-
tinuous replacement renal therapy (CRRT). Data were best described 
with a two compartment and first order elimination model. Body-
weight (BW) with the allometric relationship, eGFR and CRRT were 
significant covariates explaining the BSV on clearance (CL), inter com-
partment clearance (Q) and central peripheral volume of distribution 
(V1 V2)- V1i = V1pop x (BW 70)1, Qi = Qpopx (BW 70)0.75, V2i = V2pop 
x (BW 70)1, CLi = (CLpop x (BW 70)0.75) x (eGFR 151)0.355) and for 
patients with CRRT + CLi = (CLpop x (BW 70)0.75) x 0.8 + were popula-
tion CL, V1, Q, and V2 are- 7.93 L.h-1, 37.9 L, 1 L.h-1 and 9.66 L. Monte 
Carlo simulations were performed to provide the highest probability 
of reaching the target of 50% fT > MIC and 100% fT > MIC depend-
ing on renal function. Continuous infusion (both 60 and 120  mg  kg 
per day) seemed to be the best dosing regimen for high MIC value 
(> 4 mg L) without risk of accumulation except in children with severe 
renal failure without CRRT. Usual dosing regimens (20 mg kg 8 h over 
20  min) are adequate for only patients with a severe renal failure 
regardless of the MIC value.
Conclusion: Continuous infusion allows to reach the targets of 
fT > MIC (for bacteria with a high MIC value) with safety for children 
with normal or augmented renal clearance and who received CRRT. 
Usual dosing regimens should be kept for children with severe renal 
failure regardless of MIC value.
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Introduction: Medical databases and patient registries have 
expanded considerably, particularly in pediatric critical care medicine 
(PICANet –UK-, ANZPIC Registry Australia and VPS –USA-). Such a reg-
istry is not yet available in French-Speaking countries. The aim of this 
study was to develop a French-speaking Registry for Pediatric and 
Pediatric&Neonatal PICU P&NICUs in France to determine structure, 
personnel and outcome, and to propose an actualized common email 
directory.
Patients and methods: 34 potential French Pediatric and Pediatric 
Neonatal ICU identified by the GFRUP were solicited. Previously, the 
necessary variables that ought to be included in a French pediatric 
critical care registry were identified (Recher, J Eval Clin Pract 2018). 
Collected variables- hospital and service characteristics (Pediatric, neo-
natal, Middle Care unit –MCU-, ICU activity characteristic, number of 
beds, personnel (medical, paramedical -nurse-, number and full-time 
equivalent –FTE-), patients (number of patients in 2017 and outcome 
-survivors non survivors-). A secured web site was created. Each head 
of PICU P&NICU can complete the online data in a secured common 
email directory.
Results: 29 French PICU or P NPICU were included (incomplete data-
n = 3). 14 PICU and 15  N&PICU were identified with 23 MCU associ-
ated. Pediatric Number of bed varied from 2 to 16 (total pediatric 
beds = 235 in 29 PCIU or N&PICU) and Neonatal number of beds var-
ied from 8 to 18 (total neonatal beds = 154 in 15  N&PICU). In PICU 
or N&PICU, median nurse ratio “FTE number of beds” was 2.7 (range 
2.02–3.91). In 2017, 11481 pediatric patients were admitted in 26 PICU 
or N&PICU (mean 393, range 51–841) with non survivors patients 
(n = 513, range 3–50) i.e. mean mortality rate of 4.5% (range 1.3–11.2). 
In 2017, 3146 neonates were admitted in 12 N&PICU (mean 262, range 
136–458) with non survivors neonates (n = 260, range 3–38) i.e. mean 
mortality rate of 8.7% (range- 1.4–16).). Mail directory was completed 
by 240 physicians (n = 26PICU N&PICU).
Conclusion: In 2018, the development of a French-speaking Pediatric 
Intensive Care Unit Registry named PICURe provides a large descrip-
tion of almost French PICUs and N&PICUs, in term of structure and 
mortality, and an updated and secure mail directory. The next stage 
will be the implementation of the collection of the patients’ data.
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Introduction: The pandemic spread of multidrug-resistant bacteria 
(MDRB) pose a threat to healthcare Worldwide especially in intensive 
care unit (ICU). The aim of our study was to investigate the relation 
between a positive MDRB at admission with infection as well as prog-
nosis among patients admitted in medical ICU.
Patients and methods: We conducted a retrospective cohort study 
included 224 patients admitted to the medical intensive care unit of 
YASMINET hospital between 1 th September 2016 and 15 th Septem-
ber 2018. We collected the demographic characteristics of patients 
(Sex, age, IGSII, SOFA, comorbidities…) and the characteristics of infec-
tion (number of episods, site, germs, screening MDRB at admission), 
we also analyzed the length of stay and mortality rate.
Results: We enrolled 224 critically ill patients. The mean age of our 
population was 55.1 ± 20.54  years. The sex ratio was M F = 1.8. The 
mean IGSII and SOFA scores were respectively- 13 ± 9.23 and 5 ± 4.07. 
Seventy-three patients (33%) required machanical ventilation. The 
average of duration of mechanical ventilation was 7, 78 ± 14, 81 days. 
The screening of MDRB at admission was done in 87.1% (195 cases). 
Fourty-four patients (19, 6%) had positive MDRB at admission. After 
univariate analysis, a positive MDRB at admission was significantly 
associated with- a frequent incidence of infection (30 of 44 cases), a 
prolonged length of stay (29 ± 23.75  days versus 9.4 ± 10  days) and 
a higher rate of mortality (18 46 cases) with respectively p < 10−3, 
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p < 10−3 and p = 0.002. With multivariate analysis, only prolonged 
length of stay was significantly associated with positive MDRB at 
admission.
Conclusion: A positive MDRB at admission can be a predictor factor of 
infection, length of stay and mortality in critically ill patients.
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Introduction: Burn patients are at risk for multi-drug resistant (MDR) 
infections, burdened with a high mortality rate. The aim of this study 
was to establish the follow-up of digestive colonization by carbapen-
emase-producing Gram negative bacilli (BGN-PC) in patients admitted 
to the Burn intensive care unit.
Patients and methods: Our study was conducted over a period of 
18  months (02 2017–07 18). It focused on rectal samples taken from 
burns in search of BGN-PC. GeneXpert multiplex real-time PCR (Cep-
heid) was performed directly on the rectal swabs by Cepheid’s Gene 
Xpert Carba-R allowing detection of the 5 most prevalent carbapen-
emase gene families- blaVIM, blaNDM, blaIMP, blaOXA-48 and blaKPC.
Results: During the study period, 150 patients underwent rectal 
swab carbapenemase screening on admission. 95 PCRs (63.3% of the 
cases) were positive. Among the patients who had a positive PCR on 
admission, 114 were transferred from another hospital (76%), mainly 
hospitals in the south of the country. The study of the molecular 
profile of isolated carbapenemases showed the predominance of a 
positive result for 3 blaVIM + blaNDM + blaOxa48 genes in 41 cases 
(i.e. 43.2%), 12 cases were positive for the blaNDM gene (12.6%), 11 
cases were positive for the blaVIM gene (11.6%), 9 cases with both 
blaVIM + blaNDM genes (9.5%), 9 blaOxa48 gene-positive cases (9.5%), 
7 blaVIM + blaoxa48 genes (7.4%), and 5 blaNDM genes + blaoxa48. 
Parallel BMR research using conventional bacteriology confirmed the 
presence of carbapenem-resistant BGNs in PCR-positive specimens.
Conclusion: 63.3% of the patients explored are carriers of carbapen-
emases. 76% of these patients were transferred from another hospital 
in Tunisia. This highlights, on one hand, the need of an isolation policy 
during the care of transferred patients and, on the other hand, the 
need to set up a control strategy for the spread of these MDRs.
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Introduction: Use, overuse and misuse of antibiotics led to emer-
gence of multidrug-resistant bacteria (MDRB) witch is a real problem 
of public health. To fight against this real scourge, screening is the best 
tool. We conducted a study to evaluate the efficency of two MDRB 
screening ways.
Patients and methods: Our study was retrospective, it included 224 
patients admitted in a medical intensive care unit (ICU) during the 
periode between September 2016 and September 2018. We collected 
patients demographic characteristics (Sex, age, IGSII, SOFA, comorbidi-
ties…) and infection characteristics (episods, site, germs…). We used 
two ways of MDRB screening - taking samples from two sites (nasal 
and rectal) (Janury 2018–September 2018) versus five sites (nasal, buc-
cal, axillary, inguinal and rectal) (October 2016- December 2017).

Results: We enrolled 224 critically ill patients. The average age was 
55.1 ± 20.54 years. The sex ratio was of 1.8. The median IGSII and SOFA 
scores were respectively 35 [23 + 49] and 4 [2 + 7]. Seventy-three 
patients (33%) required mechanical ventilation. Its median dura-
tion was of one [1, 9] day. The 2 sites method of screening MDRB was 
realised in 36.2% (81 cases) while the 5 sites method was practiced in 
53.1% (119 cases). Ninety-five episods of infection were detected. The 
most frequent sites of infection were - pulmonary (13.8%), vascular 
(12.6) and urinary (11%). Multivariate study reaveled that the two sites 
method led to adapted antibiotherapy in 68% of cases versus only 
36% in the five sites method (p = 0.008).
Conclusion: We concluded that two sites MDRB screening method 
was efficient to detect nosocomial infections and to adjust emperic 
antibiotherapy. It helped to reduce management costs.
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Introduction: Stenotrophomonas maltophilia (SM), a non-ferment-
ing gram-negative bacterium (NF-GNB), causes serious opportunistic 
infections and represents a major threat on intensive care unit (ICU) 
due to its multidrug resistance (MDR). An outbreak of SM occurred 
between September 2016 and January 2017 in the ICU of a general 
hospital. An outbreak control team was convened to investigate, at the 
same time as an epidemiological survey was conducted and corrective 
measures were initiated.
Patients and methods: The outbreak was investigated by a combi-
nation of clinical and environmental samplings and molecular typing 
using pulse-field gel electrophoresis (PFGE). All patients infected or 
colonized with SM during this period were included and clinical data 
were analyzed.
Results: Sixteen patients contaminated with SM were included. 
Among them, 13 had pulmonary contaminations and one bac-
teraemia. Two deaths probably related to SM infections were 
reported. Admission screening showed that the outbreak strains 
were acquired on ICU. The median time to SM contamination 
was 19.5  days (range 2–43  days). Thirteen patients (81.2%) were 
intubated, with a median length of 29  days of intubation (range 
2–120  days). All patients received multi-antibiotic treatments 
including broad-spectrum antibiotics [Table]. SM clinical strains 
genotyping found the same SM genotype for only 3 patients. Envi-
ronmental sampling revealed contamination of almost all sinks in 
the ICU- 24 of the 28 sinks in the ICU were contaminated with SM 
(85.7%), including 15 sinks among the 16 patient rooms (93.7%). 
Further environmental screening showed an early recontamination 
after siphons and plugholes had been replaced. Infection control 
measures, including the eviction of tap water for patients’ cares and 
a strengthening of preventive hygiene measures, made it possible 
to control the outbreak by January 2017.
Discussion: PFGE results suggest that this outbreak was not related to 
a unique clone of SM but to a polyclonal colonization of the ICU water 
system. SM causes severe infections in debilitated patients and is a 
source of inappropriate antibiotherapy. Should an anti-SM antibiotic 
be integrated in the probabilistic antibiotherapy within an ICU con-
taminated with SM?
Conclusion: This outbreak report highlights the risk from MDR 
gram-negative bacterium contaminated water system for ICU 
patients. Although the complete eviction of the environmental 
pathogen was impossible, a discontinuation of the outbreak was 
obtained with infection control procedures, pedagogy and rea-
soned evictions.
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Introduction: To reduce the incidence of ICU infections with 
extended-spectrum beta-lactamase-producing (ESBL) and extensively 
drug resistant (XDR) bacteria, a routine screening for faecal carriage 
is recommended for all patients and specific contact precautions are 
applied in colonized patients. The aim of this study is to assess the 
usefulness of repeating routine screening of these bacteria in ICU 
patients.
Patients and methods: Retrospectively, we studied all patients admit-
ted to our 5 mixed 10-beds ICU units, between January 2014 and 
December 2016. Systematically, screening was done by anal swab at 
admission and weekly thereafter, targeting ESBL Enterobacteriaceae, 
XDR bacteria- Carbapenemase-producing Enterobacteriaceae and 
Carbapenem-resistant Acinetobacter baumannii, and Pseudomonas 
aeruginosa. The incidence was assessed and compared over the 3 
study years (trend chi2 test).
Results: Among the 3684 study patients, 971 (26.4%) were screened 
positive for multi-drug resistant bacteria (19.8/1000 ICU days). Inci-
dence was 23% in 2014 (17.3/1000 ICU days), 28% in 2015 (20/1000 
ICU days), and 28% in 2016 (22/1000 ICU days) (p = NS). This positive 
carriage was acquired in ICU for 540 patients (14.7%, 11/1000 ICU 
days)- 158 patients in 2014 (13%, 9.7 1000/ICU days), 169 patients 
in 2015 (14.5%, 10.5 1000/ICU days), 213 patients in 2016 (16.4%, 
13/1000 ICU days). Over the 3 study years, 61% of these patients were 
male with a mean age of 61(49, 69). Table 1 describes the distribution 
of multi-drug resistant bacterial faecal carriage over the 3 study years. 
Acinetobacter baumannii was found as a lone entity in 13 patients, 
Pseudomonas aeruginosa in 23 patients. Among the 848 ESBL posi-
tive patients, further XDR carriage was diagnosed simultaneously in 
46(1.2%) patients, and later in 37(1%) patients. Faecal carriage became 
positive within 2(1, 3) weeks of ICU admission. None of the positive 
patients became bacteria-free in subsequent anal swabs analysis. 
After diagnosis of faecal carriage, we pursued weekly anal swabs with 
a median of 1(0, 3) swabs and a total of 1907 swabs over the 3 study 
years. With an average 120 euros per anal swab analysis, this repre-
sents an additional cost of 228840 euros.
Conclusion: Multidrug resistant bacterial faecal carriage is common 
in our ICU. Once diagnosed, further screening may not be pursued 
and contact precautions should only be applied. This would probably 
result in significant cost reductions, with no side effects.
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Introduction: Nosocomial fungal infections could arise from exposure 
to spores or filamentous fungi existing in the hospital environment.
Patients and methods: The present study aimed to investigate the 
quality of surfaces in an intensive care unit, to ascertain their poten-
tial contribution to fungal infection rate in the hospital. During one 
morning (28 05 2017) punctual samples were taken from surfaces 
by moistened sterile swabs and were inoculated on Sabouraud dex-
trose and Malt extract agar. Qualitative evaluation of moulds was 
based on the microscopic view and morphological features of colo-
nies, identification of yeasts was based on routine biochemical tests 
(Auxacolor-Bio-Rad).
Results: Out of 100 samples taken from surfaces, 24 were positive 
for fungal presence, divided into moulds (75%) and yeasts (25%), the 
identified strains belonged to 9 genera, most frequently to Aspergil-
lus, Candida, Mucor, Cladosporium, Penicillium and Trichosporon, the 
most predominant fungi encountered is Aspergillusniger (25%).
Conclusion: To achieve our professional service and provide a safe 
environment for patients, punctual fungal monitoring needs to be 
done consistently.
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Introduction: Risk factors of multidrug resistant (MDR) gram negative 
VAP (GN VAP) are not fully known. In particular the ICU-resistance rate 
that increases this risk is not known and postulated to be 10 to 25% 
according to recent published guidelines. Objective- To investigate the 
risk factors of MDR in GN-VAP.
Patients and methods: Adult patients admitted between January 
1997 and February 2016 in 17 French ICUs contributing to the OUT-
COMEREA prospective database were included. Diagnosis required 
positive culture of quantitative tracheal aspirate (> 106  cfu  ml), 
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plugged telescoping catheters (> 103  cfu  ml) or bronchoalveolar lav-
age (> 104 cfu ml). The rate of MDR-GN GN infections was calculated 
for each ICU and used as an ICU-variable. Patient-based variables 
included severity, procedure use, previous antimicrobial use (as  % of 
days with use), and previous colonization with MDR. A generalized 
mixed model with binomial distribution was built to assess the risk 
factors of MDRGN-VAP.
Results: A total of 1,335 VAP episodes were studied including 935 
GN-VAP episodes. Among them, 634(67.8%) MDR-GN organisms and 
301 (32.2%) only susceptible GN organisms. Treatment was more fre-
quently adequate within 24 h in susceptible GN-VAP (229(76%) vs 395 
(62%), p < 0.01). Risk factors of MDR-GN VAP are on Table. A rate of 15% 
or more of MDR-GN infections in the ICU was independently associ-
ated with MDR-GN-VAP.
Conclusion: In this large cohort of GN-VAP patients, chronic respira-
tory diseases, previous colonization with MDR GNB and previous anti-
microbial use were independent risk factor of MDR-GN-VAP. A rate of 
MDR GN infections of more than 15% in the ICU is also independently 
associated with this risk.

P‑23  
Fatal micro outbreak due to NDM‑producing Klebsiella 
Pneumonia in a tertiary belgian ICU
David Grimaldi (speaker), Martin Vandeputte, Leda Nobile, Alexandre 
Brasseur, Fabio Taccone, Delphine Martiny, Maya Hites , Baudouin Byl, 
Jacques Creteur, Frédérique Jacobs
Hôpital Erasme, Bruxelles, BELGIUM   
Correspondence: David Grimaldi ‑ david.grimaldi@erasme.ulb.ac.be
Annals of Intensive Care 2019, 9(Suppl 1):P-23

Introduction: Carbapenemase-producing Enterobacteriaceae (CPE) 
represent a growing problem worldwide. These pathogens are resist-
ant to most of available antibiotic, therefore challenging to treat. New 
Delhi metallo-β-lactamase (NDM) can hydrolyze penicillins, cephalo-
sporins, and carbapenems1. First isolated from a patient travelling in 
India in 20082, it has now been described all around the world. In our 
intensive care unit (Erasme Hospital, Brussels, Belgium), an epidemic of 
5 cases in 4 months occured. The aim of this study is to describe char-
acteristics and evolution of colonized infected patients.
Patients and methods: We screened all patients with colonization infec-
tion with CPE-producing Klebsiella Pneumoniae (KP) within a range of 
6 months around identification of the first case. We included the patients 
with confirmed NDM-KP (by genotyping). We described patient’s profile, 
previous antibiotic use, infection type, treatment and outcome.
Results: Five patients had at least one sample positive with NDM-KP 
in our ICU between November 2017 and March 2018. Strains were 
susceptible to fosfomycin, some also to colistin and chloramphenicol. 
We didn’t perform genotyping. Detailed features are listed in table 1. 
Patients were young (mean age- 55  years), but suffered from severe 
medical conditions.  4 out of the 5 patients had stayed in the same 
ICU subunit. 4 out of the 5 patients presented an infection related to 
the NDM-KP. Median-time between colonization and infection was 
9 days (4–63). All patients had received previous broad-spectrum anti-
biotherapy. Infections were treated with rarely used antibiotics, highly 

toxic. We observed microbiological success in 3 patients, relapse in 2. 
The 4 infected patients died. Cause of death was untracktable infec-
tion in 3, comorbidities in 1. The colonized patient survived (mortality 
rate- 80%).
Conclusion: NDM-producing Enterobacteriaceae is emerging in 
Europe.3 To our knowledge, our series is the first describing locally-
acquired cases in Belgium. 4 It is worrying for few reasons. First, the 
colonization infection ratio was high, attesting the high pathogenic 
power of these pathogens (and or host frailty). Second, 100% of 
infected patients died, despite early targeted antimicrobial therapy.
It is well known that genes encoding CPE are usually plasmid-trans-
mitted. The fact that all patients had previous broad-spectrum antibi-
otic therapy supports this statement. However, the only species found 
was K.P, all the patients had been staying in the same unit and time 
proximity was clear. This pleads for a “contact” component of transmis-
sion. Hygiene rules, in addition to antibiotic stewardship, are therefore 
crucial.
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Introduction: Central line-associated bloodstream infections (CLABSI) 
remain a significant source of morbidity, cost, and mortality in pediatric 
intensive care unit (PICU). Pediatric international recommendations are 
extrapolation of adults’guidelines. We sought to determine risk factors 
(RF) for CLABSI, to describe CLABSI incidence, and to compare evolution 
of patients with and without central venous catheter (CVC) removal.
Patients and methods: Monocentric retrospective case–control 
study, matched by sex, age, and ICU admission date, in a tertiary 
20-bed-PICU from the 01 01 2009 to the 31 12 2017. CLABSI were 
defined according to the CDC criteria, identified through a prospective 
data collection of positive hemoculture in the PICU. Premature and 
patients over 18-years-old on admission were excluded. Control sub-
jects were patients with a CVC without any infection. A list of potential 
RF was developed by literature review. Comparisons of characteristics 
between case patients and control subjects were made using the Wil-
coxon rank sum test, the Khi-2 test, or the Fisher exact test, as appro-
priate. Univariate and multivariate conditional logistic regression 
models were used to identify independent RF for CLABSI. Two-sided P 
values of less than .05 were considered to be significant.
Results: 79 case patients were matched with 158 control subjects. 
Independent RF for CLASBI were- vein of insertion- jugular (OR = 4.59, 
IC95% = [1.34–15.74], p = 0.015), and subclavian (OR = 4.97, 
IC95% = [1.15–21.43], p = 0.031) + congenital metabolic disease 
(OR = 24.54, IC95% = [2.21–272.34], p = 0.009) + parenteral nutri-
tion (OR = 6.08, IC95% = [2.23–16.56], p = 0.00041) + blood transfu-
sion (OR = 3.30, IC95% = [1.58–6.86], p = 0.0014) + duration of CVC 
(OR = 1.03, IC95% = [1.005–1.055], p = 0.0188). CVC type, number 
of lumens, gastrostomy tube, rate of white cells, were not independ-
ent RF for CLABSI. 3 case patients went under a guidewire exchange 
catheterization, and none of the control subjects. The incidence of 
CLABSI was 4.04 1000  days of CVC [2.74–5.34]. 8 CLABSI were due 
to extended-spectrum ß-lactamase producing Enterobacteriaceae 
(10.1%), and 2 were due to methicillin-resistant Staphylococcus aureus 
(2.5%), all occurring in previously identified carriers.
Conclusion: Insertion vein, congenital metabolic disorders, parenteral 
nutrition, blood transfusion, duration of ICU CVC, were independent 
RF for CLABSI. These results must be confirmed by a prospective mul-
ticenter study.
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Introduction: Acute chest syndrome (ACS) is a major complication of 
sickle cell disease and the main cause for mortality in adult patients. 
Current guidelines recommend the use of antibiotics for the treatment 
of ACS, but bacterial infection is documented in only a minority of 
cases. The use of procalcitonin (PCT) may allow shortening the expo-
sure to antibiotics during ACS.
Patients and methods: Prospective before-after study in a university 
hospital. Patients received antibiotics according to current French 
guidelines for ACS. During the control (before) period, clinicians 
were blinded to PCT concentrations. At the end of this period, these 
measurements were used to build an algorithm to fasten antibiotic 
cessation after three days of treatment if bacterial infection was not 
documented and serial PCT concentrations were < 0.5 μg L. During the 
intervention (after) period, the PCT algorithm was used, with the final 
decision to start or stop antibiotics at the discretion of the physician. 
The primary endpoint was the number of days alive without antibiot-
ics at day-21.
Results: The control and intervention periods included 43 and 60 
ACS episodes occurring in 41 and 59 patients, respectively. A total 
of 46 (45%) episodes required ICU admission. A microbiologically 
documented infection was found in only 7 (7%) episodes. The num-
ber of days alive without antibiotics at day-21 was longer during the 
intervention than the control period (15 [14–18] vs. 13 [13–14] days, 
p = 0.001). More patients had a short (≤ 3  days) course of antibiotics 
during the intervention as compared to the control period- 18 (31%) 
vs 5 (12%), p < 0.01. There was no infection relapse nor pulmonary 
reinfection. Hospital length of stay was not different between the two 
groups (control group- 7 [6–11] vs. intervention group- 8.0 [6.0–12.0] 
days, p = 0.315).
Conclusion: A PCT-guided strategy was able to shorten the duration 
of antibiotic therapy with no apparent adverse outcomes.
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Introduction: An accurate assessment of septic patients at risk for 
poor clinical outcomes is challenging for emergency physicians. 
Patients experiencing sepsis can develop organ dysfunctions whose 
intensity and duration have been linked with deleterious outcomes. 
As early management of sepsis has been proven successful, accurate 
triage of these patient is key. In this study, we investigated whether 
biomarkers could predict the deterioration in patients admitted at ED 
with a suspected infection and help emergency physicians to better 
triage manage.
Patients and methods: TRIAGE was a prospective, multicentre (14 
sites in France and Belgium) observational study. Adult patients admit-
ted in the ED with a suspected infection and at least 2 SIRS criteria 
were included. Blood samples were collected at 0, 6 and 24  h after 
admission. Main outcome was subsequent deterioration (death, inten-
sive care admission, increase of SOFA score) within 72 h. This primary 
endpoint was assessed by an independent adjudication committee 
of sepsis experts. Biomarkers association with primary endpoint and 
prognostic performances were assessed on clinical variables (age, sex, 
Charlson score, SOFA score, qSOFA, lactates). AUC under the ROC curve 
and their 95% confidence interval were computed using DeLong’s 
method. Predictive performances were assessed using classification 
threshold optimized for high sensitivity.
Results: sVEGFR2 and sUPAR protein levels were measured in 462 
ED patients at 3 time points- H0 (patient’s admission), H6 and H24. 
Of these 462 patients, 124 (27%) worsened within the 72-hour study 
period. Compared with other biomarkers, the sVEGFR2 sUPAR protein 
combination was the most differentially expressed between worsen-
ing and non-worsening patients at H0 and H6 (p-value < 0.01, Mann–
Whitney test). Interestingly, 233 patients were no considered as sepsis 
patients at enrolment (SOFA < 2). Of these, 48 (21%) developed organ 
dysfunction within the 72-hour study period. Again, the combination 
of sVEGFR2 and sUPAR protein levels was, at inclusion (H0), the best 
predictor of worsening (AUC = 0.73, sensitivity = 0.92, NPV = 0.95), 
compared with other biomarkers- CRP (AUC = 0.57), lactates 
(AUC = 0.48), qSOFA (AUC = 0.54) and PCT (AUC = 0.61). Moreover, 
this performance was increased at H6 (AUC = 0.79, sensitivity = 0.94, 
NPV = 0.98).
Conclusion: The expression of the sVEGFR2 sUPAR protein signifi-
cantly predicts the worsening of septic patient within 72 h after their 
admission to the ED. Such biomarker(s) could enhance early identifica-
tion of severe patients for an appropriate and rapid management able 
to decrease risks of poor outcome.
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Introduction: Sepsis is a frequent reason for admission in the Emer-
gency Department (ED) and assessment of septic patients at risk for 
poor clinical outcomes is challenging for clinicians. Currently, no vali-
dated prognostic tool is available. Therefore, identification of patients 
at high risk of worsening in the ED is key. The TRIAGE objective was to 
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assess the prognostic value of a blood marker panel to predict early 
clinical worsening of patients admitted in the ED with suspected 
sepsis.
Patients and methods: TRIAGE was a prospective, multicenter (14 
sites in France and Belgium) study on biological samples. Adults 
patients admitted in the ED with suspected or confirmed community-
acquired infection and at least 2 SIRS criteria were included. The pro-
tocol included 5 clinical and biological time points (H0, H6, H24, H72, 
D28). Main outcome was subsequent deterioration (defined as any of 
the following- death, intensive care admission, increase of SOFA score) 
within 72 h. Patients were divided into 2 groups depending on wors-
ening or not. The evolution criteria were centrally evaluated by an 
independent adjudication committee of sepsis experts (emergency 
physicians and intensivists). Accuracy and prognostic performances 
of biomarkers were assessed. Patients were followed up to day 28 for 
mortality.
Results: The study duration was 3  years, 602 patients were included 
(wrongly included, n = 38 + secondary excluded, n = 112) so 462 
patients were analyzed (mean age 62.6 ± 20.5 y, Charlson score- 
3.1 ± 2.6). After adjudication, 124 patients have been classified as 
worsening and 338 patients without deterioration. At admission 
there was no difference between the 2 groups on SIRS criteria count, 
WBC, CRP and lactates (cf table). The centralized analysis is in progress 
to select the combination of biomarkers with the best prognostic 
performance.
Conclusion: While no vital signs nor biological markers or parameters 
can predict worsening of patients, the prognostic value of a panel of 
blood markers in EDs could help identification of septic patient at risk 
of worsening at time of admission and develop specific management.
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Introduction: Septic shock is one of the leading causes of mortality 
among critically ill patients. Biomarkers offer a tool in facilitating early 

diagnosis, identifying patients at high risk of complications and moni-
toring progression of the disease. In this study, we aim to explore the 
value of procalcitonin (PCT), C-reactive protein (CRP), and cholinest-
erase activity (SChEA) kinetics, as useful predictors of mortality in 
patients with septic shock admitted in intensive care unit (ICU).
Patients and methods: We conducted a prospective single-blinded 
study at the ICU of Habib Bourguiba university hospital, Sfax, Tunisia, 
between January 01, 2017, and December 31, 2017. Were included all 
patients with 18  years of age, or older, with confirmed septic shock. 
For all included patients, blood samples of septic biomarkers (PCT, 
SChEA and CRP) were obtained. Serum was collected at the day of ICU 
admission (D0), the day of septic shock (D1), then 3 and 5 days after 
the septic shock development (D3 and D5).
Results: During the study period, 60 patients were included. The 
mean age (± SD) was 47.7 ± 19 years. There were 46 male (74%) and 
14 female (26%) patients. Mean SAPSII on ICU admission was 40.7 ± 16 
(median- 40) and mean SOFA score on ICU admission was 16 ± 4 
(median- 7). Out of the 60 included patients, 37 patients died (The 
mortality rate was 61%).
On the day when septic shock was settled (D1), there were no differ-
ences between the two groups in the mean plasma concentrations, 
neither in those of SChEA, nor in those of PCT and CRP. However, the 
comparison of mean plasma concentrations of SChEA, PCT and CRP 
on D3 and D5, showed a significant difference between survivors and 
non-survivors. (Table 1).
Conclusion: Our study suggests that in a group of critically ill patients 
with severe septic shock, a fall in procalcitonin and or CRP levels + and 
or a rise in SChEA were associated with a favorable outcome. Further 
studies are needed on this subject.
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Introduction: Recently in a randomised clinical trial, we failed to 
demonstrate the non inferiority of a procalcitonin (PCT) guided anti-
biotic therapy with respect to 3 month mortality among patients with 
severe acute exacerbation of chronic obstructive pulmonary disease 
(AECOPD) who needed mechanical ventilation [1]. To explain this 
result we assessed the capacity of PCT to distinguish between infec-
tious and non infectious causes of severe AECOPD.
Patients and methods: The PCT levels of all patients at time of inclu-
sion (H0), 6  h after and at day 1 were measured using a sensitive 
immunoassay.
Results: Regarding all the cohort (n = 302), at any time, the PCT lev-
els were higher in patients with bacterial infection (n = 66) and viral 
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infection (n = 69) than in patients without documented infection 
(Fig.  1). Interestingly, whether the PCT levels tended to be higher in 
patients with bacterial infection (n = 33) than in patients with viral 
infection (n = 37) in the pneumonic group patients, PCT failed to 
distinguish between bacterial infection (n = 33) and viral infection 
(n = 32) in non pneumonic group patients.
Conclusion: These results underline the interest of PCT as biomarker 
to distinguish between infectious and non infectious causes of severe 
AECOPD. However, PCT could fail to distinguish between bacterial and 
viral infection in this setting.
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Introduction: Infectious diseases represent a frequent cause of con-
sultation in the Emergency Department (ED). Biomarkers may help 
clinicians to assess severity and address them more promptly to the 
intensive care unit (ICU). Severe eosinopenia may reflect level of sys-
temic inflammation. The aim of our study was to evaluate severe 
eosinopenia, as defined a value < 0.01 G L (< 10 mm3), in infected 
patients to predict evolution towards an admission in ICU.
Patients and methods: Infected patients admitted in the ED with at 
least one complete blood count were included. Factors explaining 
admission in ICU within 7 days following ED admission were evaluated 
by multivariable logistic regression.
Results: Among 15.639 patients screened, 1.643 infected patients were 
finally included. Nearly half of them had severe eosinopenia at admis-
sion in the ED. By multivariable analysis, severe eosinopenia [aOR 2.5 
(95% IC 1.2–4.3)], history of chronic renal failure [aOR 2.8 (95% IC 1.4–
5.6)], C-reactive protein ≥ 70 mg /L [aOR 2.0 (95% IC 1.4–3.5)] and pul-
monary infection [aOR 1.8 (95% IC 1.1–2.9)] were independent factors 
associated with ICU admission within the following week. All other ele-
ments in differential count were eliminated in the model. Severe eosin-
openia was also significantly associated with longer length of stay, 
more bacteremia (17% vs 6%), septic shock within 7 days (2% vs 0.5%), 
28-days mortality (5% vs 2%) (p ≤ 0.002 for all outcomes).
Conclusion: Severe eosinopenia, a reflect of systemic inflammation, 
was an independent factor associated with ICU admission within 
7 days and was also associated with longer length of stay, bacteremia, 
septic shock and mortality.
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Introduction: In the Emergency Department (ED), early and appropri-
ate recognition of infection is crucial to start antibiotic treatment in a 
timely fashion. Traditional biomarkers remain not specific enough in 
infected patients. Lymphopenia, known to be associated with sepsis in 
the ICU, has not yet been evaluated as a potential infection biomarker 
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in the ED. On the contrary, white blood cell (WBC) count is routinely 
and widely performed as part of admission assessment. We investi-
gated whether isolated or clinically associated severe lymphopenia in 
ED could be a marker of infection.
Patients and methods: We conducted a retrospective single-center 
study over a 1  year-period. Adult patients admitted in the ED with 
severe lymphopenia (lymphocyte count < 0.5 G L) were analyzed. 
Patients with hematological or oncological diseases, HIV infection, 
hepato-cellular deficiency, immunosuppression and over 85 years old 
were excluded. Diagnosis of infection was confirmed by an independ-
ent adjudication committee. Correlation between lymphopenia and 
infection was assessed using a univariate analysis and a multivariate 
logistic regression.
Results: From January to December 2017, 953 patients were admit-
ted in ED with severe lymphopenia and 245 were eligible (148 
men + mean age 63 ± 19  years). Infection was confirmed in 159 
patients (65%) (bacterial- 60%, viral- 30%, other- 10%). Initially, 
only 61 patients (25%) were referred to ED for suspected infection. 
Among biological markers, only CRP was different between infected 
and uninfected groups (109 ± 133 vs 46 ± 62, p < 0.01). The depth of 
lymphopenia was associated with a higher prevalence of infection, 
bacteremia, and microbiological identification (Figure). In multivari-
ate analysis, only clinical criteria were independently associated with 
infection (SIRS criteria- OR = 2.4, p < 0.01 + fever- OR = 3.35, p = 0.02). 
On the contrary, classical biological biomarkers did not appear associ-
ated with infection (WBC count- OR = 0.93, p = 0.07 + CRP- OR = 1.01, 
p = 0.07).
Conclusion: Prevalence of infection is high in patients with severe 
lymphopenia regardless the reason of admission to the ED and tradi-
tional biomarkers results. This easy measurable marker could be used 
routinely by emergency physicians to assist in the early diagnosis of 
infection.
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Introduction: The prognosis of infection in Acute on chronic liver fail-
ure (AoCLF) depends on the rapidity of diagnosis which may be dif-
ficult, because of the absence of classical signs as fever. It has been 

found that Neutrophil–lymphocyte ratio (NLR) and Platelet-lympho-
cyte ratio (PLR) are regarded as cheap, simple and promising param-
eters to predict sepsis severity in several diseases. We aim to Evaluate 
the role of NLR and PLR in the diagnosis of infection in AoCLF.
Patients and methods: This was a retrospective follow-up study of 92 
cases with the diagnosis of decompensated cirrhosis from January to 
December 2016.
Results: A total of 92 cases of decompensated cirrhosis were enrolled 
in our study. The mean age was 62 ± 13.4 years. The gender was 0.95. 
The diagnosis of sepsis was identified in 46% of cases. Multivariate 
logistic regression analyses showed that there is a significant posi-
tive correlation between C-reactive protein (CRP) (p = 0.00), Procalci-
tonin (p = 0.004), PLR (p = 0.006) and NLR (p = 0.02) with infection. To 
evaluate the ability of NLR, CRP, Procalcitonin and PLR to predict infec-
tion, ROC curves were obtained. Of all the evaluated parameters, NLR 
showed a strong, statistically significant correlation, a high concord-
ance correlation coefficient.
Conclusion: Infection is one of the leading causes of hospitalization 
of patients with decompensated cirrhosis and is associated with con-
siderable mortality, for which clinicians are seeking useful and easily 
obtained biomarkers. Our study had shown that Both PLR and NLR 
were good markers to predict infection in AoCLF.
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Introduction: Evaluate anxiety, depression and post-traumatic stress 
disorder prevalence (PTSD) in intensive care unit (ICU) survivors. Deter-
mine risk factors of post intensive care unit psychologic comorbidity 
and evaluate professional practices’ evolution.
Patients and methods: The study included adult patients, with length 
of stay ≥ 48 h in ICU, whom came to the 3-month follow-up’s consulta-
tion with the filled form- Post-Traumatic Stress Symptom scale (PTSS-
10) and Hospital Anxiety and Depression Scale (HADS), received a 
month earlier. Potential risk factors of pre, per and post intensive care 
unit were collected. Prevalences of psychiatric comorbidities were 
determined by year.
Results: Among 120 patients studied, 48.33% (CI 95% (39.12 - 57.63)) 
had anxiety, 36.67% (CI 95% (28.06 - 45.95)) had depressive symptoms 
and 8.33% (95% CI (4.07 - 14.79)) had PTSD. Anxiety, depression and 
PTSD was defined by HADS score ≥ 8 and PTSS-10 > 35. The only pre-
dictive factor was age for anxiety (p = 0.001). Any other risk factors of 
psychiatric comorbidity were no significant. Memory disorder seemed 
to favor PTSD, as well as sepsis’ presence favors anxiety and non-inva-
sive ventilation favors anxiety and depression. There was no significant 
change in prevalence due to professional practices’ evolution.
Conclusion: Anxiety, depression and PTSD after critical illness are 
common. The detection of predictors allows an early multidisciplinary 
management of the patient in order to reduce their prevalence.
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Introduction: During the last thirty years, our society has undergone 
several socio-economic and demographic changes, which implies new 
challenges in public health and the different aspect of critical care 
management. The aim was to describe the characteristics and mor-
tality risk factors of patients admitted to a low income country MICU 
(medical intensive care unit).
Patients and methods: A retrospective analysis of chart reviews of all 
patients admitted to a 6-bed tertiary MICU from October 17th, 2016 to 
July 17th, 2017. Were collected Patients´ characteristics, evolution and 
outcomes. Univariate and multivariate regression analyses were per-
formed to identify factors independently associated to mortality.
Discussion: 97 patients were admitted during the study period. Their 
main characteristics were - mean age, 55.9 ± 20.6  years + male gen-
der, 68(70.1%) + mean SAPS II, 41.7 ± 20.4 with a predicted mortality 
of 28%, median length of stay, 8[4–15.5] days. The common causes 
for admission were acute respiratory failure (42.2%, n = 41), from 
which 42.8%(n = 18) were on chronic one + and multi-organ dysfunc-
tion (15.4%, n = 15). Upon admission the most occurring diagnoses 
were - community acquired pneumonia, 15(15.5%) + septic shock, 
11(11.3%) and voluntary poisoning, 11(11.3%). 82.5%(n = 80) of the 
patients were admitted from our local emergency room. The rate of 
acute renal failure was 45.5%(n = 44). 6(6.2%) patients had chronic kid-
ney disease at admission and 9(9.2%) patients required renal replace-
ment therapy. Non-invasive ventilation (NIV) and invasive mechanical 
ventilation (MV) were indicated for 37.1%(n = 36) and 50.5% (n = 49) 
of the patients respectively. The median duration of NIV and MV were 
3.5 days [2–7] and of 5 days [3–17]. 9(18.4%) patients were tracheos-
tomized due to difficult weaning. The ICU acquired complications are 
detailed in Table 1. The mortality rate was 28.9%(n = 28). Multivariate 
analysis identified two independent risk factors for mortality- SAP-
SII > = 55.5 (OR = 8.03, CI95[2.52 + 25.6], p < 10−3) and acute renal fail-
ure (OR = 6.13, CI95[1.84 + 20.37], p = 0.03).
Conclusion: This study described the trends of MICU admissions in our 
district. The high incidence of ICU acquired complications remains a 
major problem in Tunisia and requires the implementation of several 
reforms. The independent risk factors for mortality were SAPSII and 
acute renal failure at admission.
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Introduction: In intensive care unit, the elderly patient’s admission is 
growing last years. The mortality rate is high and the loss of autonomy 
is common among survivors. However, data regarding the impact of 
critical illness on caregiver’s are lacking. Objectives of this study were 
to evaluate the caregiver’s burden in a critically ill elderly population 
and to assess factors associated with high burden level.
Patients and methods: All patients were included in ICE-CUB 2 clini-
cal trial (clinical trial gouv NCT 01508819). Inclusion criteria were an 
age ≥ 75, at least on critical condition, a preserved functional status 
defined as an Activities of Daily Living (ADL) score ≥ 4, a preserved 

nutritional status and the absence of known active cancer. Patients, for 
which the Zarit Burden Interview (ZBI) at 6 months was available, were 
selected. The primary endpoint was a ZBI ≥ 21 (mild to severe burden) 
at 6 months.
Results: One hundred ninety one patients (median age 86 [81–89] 
years) were included. The median caregiver’s ZBI at 6 months was 13 
[5–27] and ≥ 21 for 71 patients (37%). In multivariate analysis, fac-
tors significantly associated with moderate to severe burden were 
the 6-month ADL decrease (OR- 1.3 [1–1.68], p = 0.049) and the men-
tal component of the quality of life (QoL) score (SF- 12) at 6  months 
(OR- 0.94 [0.89–0.98], p = 0.0009). In contrast, age, ICU admission and 
length of hospital stay were not associated with moderate to severe 
load (OR 0.84 [0.41–1.73], p = 0.64, OR 0.99 [0.93–1.06], p = 0.85 and 
OR- 1.02 [0.99–1.06], p = 0.12 respectively).
Conclusion: Functional autonomy and QoL at 6 months are associated 
with mild to severe caregiver’s burden, contrary to age, ICU admission 
and length of hospital stay. Advanced age shouldn’t be an obstacle to 
the care of critically ill elderly patient. However, improving their long 
term autonomy and QoL remains important, that means higher impli-
cation of geriatricians in their medical care.
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Introduction: «Post-intensive care syndrome» is the sum of all the 
cognitive, psychiatric and physical sequelae after a hospitalization 
in intensive care unit. These frequent sequelae can have a serious 
impact on the quality of life, autonomy, morbidity and mortality of 
such patients, and can last for several years after the initial hospitali-
zation. Although it is not consensual, intensive care unit teams more 
and more frequently schedule visits to assess the physical and mental 
status of these patients after their discharge of the ward. The clinical 
interest of such a practice has not been evidenced yet.
Patients and methods: Since 2015, a follow-up visit after intensive 
care unit discharge has been set in the Médecine Intensive – Réanima-
tion ward of Tours University Hospital Centre, in order to detect the 
potential occurrence of a post-intensive care syndrome in our patients. 
Patients admitted for acute respiratory distress syndrome and or septic 
shock were eligible. We conducted a descriptive study of this cohort 
to assess their evolution. Patients were informed about the study and 
could decline participation.
Results: Thirty-eight patients (on 41 summoned) were reevaluated 
at a follow-up visit 1  month after discharge. Among them, 16 (39%) 
had been admitted to ICU for an acute respiratory distress syndrome, 
2 (5%) for a septic shock, 3 (7%) for both acute respiratory distress 
syndrome and septic shock, and 14 (34%) for another diagnosis, such 
as acute respiratory failure or severe intoxication. Thirteen patients 
(34%) were still hospitalized in rehabilitation on the follow-up visit 
day. Among the remaining 25 patient, 10 (40%) had not consulted 
their general practitioner yet. Fourteen patients (37%) presented with 
a cognitive alteration, 10 patients (26%) had psychiatric troubles and 
32 patients (84%) had physical sequelae (respiratory, neurological….). 
One patient out of two had sequelae in at least 2 of the 3 domains of 
post intensive care syndrome. Only 1 patient (3%) had no sequelae 
at all (Figure 1). Fifteen patients were reevaluated 3 months after dis-
charge, showing a global improvement in their status but with persis-
tent deficiencies. Overall, 84% were referred to a specialist and or had 
a modification in their treatment after the follow-up visit.
Conclusion: Our observational study confirmed the frailty of the 
patients discharged of intensive care unit, with 97% of our patients 
presenting with troubles belonging to the field of post intensive 
care syndrome + this highlights the potential interest of an early 
reevaluation.
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Introduction: Prolonged LOS (length of stay) of ICU patients, espe-
cially elderly is a well-defined problem, associated with increased 
health care costs, resource utilization, delayed ICU admissions from 
the emergency departments, and may have an impact on morbidity 
and mortality. Prediction of ICU LOS may contribute to more efficient 
resources’ allocation and better planning of care. The aim was to deter-
mine the incidence and predictive factors of prolonged ICU-LOS in 
elderly patients admitted to a tunisian medical ICU.
Patients and methods: It is a retrospective analytic study conducted 
in a 4 bedded MICU of a university hospital during a-4  year period 
including elderly patients (more than 65 years old). ICU stay was con-
sidered prolonged when exceeded 15  days. Variables found to be 
statistically significant in univariate analysis were included into a mul-
tivariate regression model to identify factors independently associated 
with prolonged ICU stay.
Results: During the review period, 97 patients were included. Patients’ 
characteristics were - mean age, 75 ± 7 + mean SAPSII, 40 ± 11 + mean 
APACHE II, 22 ± 10 + mean SOFA, 7 ± 4 + respiratory disorder on 
admission, 76(78.4%) + invasive mechanical ventilation, 51(52.6%) and 
vasopressors use, 56(57.7%). The median length of ICU stay was 8[5–
14] days. Twenty-three patients (23.7%) had prolonged ICU stay. Uni-
variate analysis identified several factors associated with prolonged 
ICU stay- past history of chronic respiratory failure (CRF) (p = 0.026), 
admission for exacerbation of CRF (p = 0.026), intubation before ICU 
admission (p = 0.038), hyponatremia at admission (p = 0.019), inva-
sive mechanical ventilation (p = 0.05), sedation (p = 0.002), nosoco-
mial infections (p = 0.003), shock (p = 0.035), ICU-acquired weakness 
(p = 10−3), dyskalemia (p = 0.026), anemia (p = 0.011). In multivariate 
analysis, three predictors were independently associated with pro-
longed ICU stay- exacerbation of chronic respiratory failure (OR 4.85, 
95%CI [1.44–16.35], p = 0.011), hyponatremia at admission (OR 5.44, 
95%CI [1.70–17.43], p = 0.008) and nosocomial infections (OR 4.72, 
95%CI [1.51–14.77], p = 0.004).
Conclusion: Exacerbation of chronic respiratory failure, hyponatremia 
on admission and nosocomial infections were the only independent 
predictors of prolonged ICU stay. Further research is needed for better 
identification of patients with prolonged ICU stay to ensure optimal 
use of ICU resources.
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Introduction: The place of chest film radiography in management of 
critical care patients is well known. However since advances in imaging 
technology in last decades, many other tools have been added to the 
diagnostic arsenal. Few studies investigate the use of other radiologi-
cal procedures in intensive care unit (ICU). We aimed to determine use 
frequency, conditions of realization, diagnostic and therapeutic impact, 
specificity and costs of different radiological procedures in the ICU.
Patients and methods: Retrospective study conducted in a medical 
ICU. All consecutive radiological procedure realized between July 2017 
and July 2018 were included data were collected from medical files.
Results: One hundred five radiological investigations were realized. 
Among which 41(41%) Computed Tomography-scan (CT scan), five 
(5%) Magnetic resonance imaging (MRI) and 57 (54%) echography 
which includes 21 trans-thoracic echography (TTE), 2 trans-esopha-
geal echography (TEO), 28 abdominal echography and 6 lower limb 
venous sonography. Forty one (39%) were realized in patients’ bed, 
55(52%) were realized in our hospital and 9 (10%) required medical 
transportation to others centers. Sixty-one (58%) examinations were 
realized to patient under mechanical ventilation, 69(66%) to patient 
under sedation and 74(70.5%) to patient under vasopressors. Radio-
logical procedures was compromised in 2%, and complications after 
realization occurred in 4% (n = 4). Suspected diagnosis was confirmed 
in 30% (n = 34) of exams. Five (5%) exams was inconclusive. CT scan 
allowed to confirm 16(37%) suspected diagnosis and echography 
allowed to confirm 17 (30%). Forty-five percent of suspected pulmo-
nary embolism (PE) were confirmed by pulmonary computed tomog-
raphy angiography. Forty –four (42%) radiological examinations has a 
direct therapeutic impact. Mean cost of a radiological exam was 44.7 
euro with a global cost of 5004.1 euro.
Conclusion: The contribution of imaging in diagnosis and manage-
ments of ICU patients is considerable given an important therapeutic 
impact. Examinations conditions shouldn’t dissuade clinicians for the 
realization of radiological investigations given the low rate of incidents 
(2%) and complications (4%).
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Introduction: The aging of the population has increased the demand 
for critical care resources for elderly worldwide. There are few data on 
the characteristics and outcomes of those patients in ICU. The aim was 
to assess characteristics and to identify predictors of ICU mortality in 
elderly patients.
Patients and methods: A retrospective study conducted in a medical 
ICU between January 2016 and December 2017 and included patients 
aged more than 65 years. Medical patients’ records were reviewed to 
compile demographic characteristics, severity and diagnosis at admis-
sion, management and outcomes. Univariate and multivariate analysis 
were used to identify predictors of ICU mortality.
Results: During the study period, 486 patients were admitted to ICU. 178 
(36.6%) were aged more than 65  years. Patients’ characteristics were - 
median age, 74 years [68–79] + male, 109(61.2%) + median Charlson score, 
4 [4–5] + Knauss C or D, 129(72.5%) + MacCabe ≥ 2, 85(47.8%) + median 
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SAPSII, 34[28–44] + median APACHE, 16 [11.75–20] + median SOFA, 
4[3–7] + invasive mechanical ventilation (IMV), 80(44.9%) with a median 
duration at 8  days [3.25–19.75] + vasopressors use, 65(36.5%) + renal 
replacement therapy, 9(5.1%). The main reasons for admission were - res-
piratory disorders, 141(79.2%) + shock, 24(13.5%) + neurological disor-
ders, 7(3.9%) and miscellaneous, 6(3.4%). The median length of stay was 
8[5–17] days. Mortality rate was 47.2%. The univariate analysis identified 
respectively for deaths and survivals - Apache II (17.6 ± 6.8 vs 14.9 ± 5.9, 
p = 0.006) + SOFA (5.89 ± 3.4 vs 3.98 ± 2.3, p = 0.000) + Shock on admis-
sion (47.6% vs 26.6%, p = 0.004) + IMV use on admission (42.9% vs 20.2%, 
p = 0.01) + acute kidney injury (85.7% vs 37.2%, p = 0.00) + Arrythmia 
(27.4% vs 6.4%, p = 0.000) and nosocomial infection (66.7% vs 12.8%, 
p = 0.000). Multivariate regression model identified the following factors 
as independently associated to mortality - nosocomial infection (OR 7.78, 
95%CI [3.34-18.09], p = 0.000), acute kidney injury (OR 12.18, 95%CI, [4.5-
32.8], p = 0.000) and IMV use on admission (OR 5.95, 95%CI [2.39–14.8], 
p = 0.000).
Conclusion: IMV use on admission, nosocomial infection and acute 
kidney injury were independently associated to fatal outcome in 
elderly critical ill patients.
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Introduction: Congresses are a place of exchange and update of med-
ical knowledge. However, their cost is not negligible and their profit-
ability on the training of participants remains unclear and not studied. 
The purpose of this study was to identify how and why young intensiv-
its are funding their participation in congresses.
Patients and methods: A self-questionnaire in French has been sent 
to young doctors of any specialty through mailing lists to the interns. 
People are surveyed about their characteristics, their attendance at a 
conference, the funding of staff and the total of these and the contri-
bution. The relative data was anonymous. The questionnaire was regis-
tered at the CNIL.
Results: In total, from August 2017 to November 2017, 1759 people 
including 185 (10.5%) intensivists responded to a questionnaire, of 
which 156 (84.3%) internal with an equivalent proportion of each 
year of internship and 29 (15.7%)) young seniors (clinical leaders and 
specialist assistants). The last congresses that hosted intensivists were 
in France for 93.5% of them. The participation of each participant in 
conferences (75.1% or 139), 15.1% (n = 28) received an invitation, 8.1% 
(n = 15) received funding and 3.2% (n = 6) had a scholarship. The aver-
age amount of personal financing amounted to € 256.7 (SD = 190.3) 
for an average total amount of € 332.5 (SD = 256.9) (Figure  1). The 
reasons for their participation were for a simple presence for 77.9% 
(n = 141) of them and for a presentation at the congresses for 22.1% 
(n = 40) of them. 90.8% (n = 168) of participants thought that the main 
interest of conventions was 85.4% (n = 158) thought the price to pay 
had already been a barrier.
Conclusion: Intensivists - self-financed to a significant participation for 
their participation in congresses while this is organized in a training 
objective. Better funding opportunities and promotion of fellowships 
for congresses about intensive care.
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Introduction: A midline catheter (MC) is a peripheral venous catheter 
inserted in a deep-arm vein with extended lifespan up to 30 days. MC 
could represent an alternative to central venous catheter for patients 
with poor venous access and or requiring prolonged intravenous 
treatment such as antibiotics. We seek to determine. The objective of 
this study was to determine dwell time and safety of MC.
Patients and methods: We performed a prospective observational 
study including consecutive MC insertions in an academic hospital 
between March and September 2018. Fully integrated PowerGlide 
ProTM (Bard) device was used. All MCs were inserted using a sterile 
technique by senior intensivists with experience of ultrasound-guided 
catheter placement. Before MCs utilization period, nurses and physi-
cians received a training for MCs management. A MCs team (1 phar-
macy resident and 1 senior intensivist) followed patients from MC 
insertion to removal. Ultrasound examination was performed once 
weekly. MC tips were systematically cultured at removal.
Results: Fifty-seven MCs were inserted in 50 patients (men 58%, age 
58 years [range 22–96]) representing a total of 691 MC-days. A median 
of 1 [range 1- 5] catheter was used per insertion. Indications for MC 
placement were not exclusively- extended antibiotherapy (n = 29), 
poor venous access (n = 46), iterative blood sampling (n = 12), hydra-
tion (n = 11). Median dwell time was 11 days [range -26]. Twenty-nine 
(47%) MCs were removed without complication. Four patients were 
lost to follow-up. Twenty-three (40%) MCs were retrieved because of 
the following complications- accidental removal (n = 4), suspected 
infection (n = 7) of whom 5 were confirmed by a positive tip-culture, 
MC dysfunction without vein thrombosis (n = 2), vein thrombosis 
(n = 10) responsible for MC dysfunction (n = 6) and clinical symptoms 
(n = 4). No MC-related bloodstream infection (BSI) occurred. The over-
all incidence of MC-related complications was 33.3 1000 MC-days.
Discussion: MC-infection could have been overestimated because 4 of 
the 5 observed infections occurred in the same patients in whom 4 MC 
were inserted. Insufficient diameter of the vein (basilic or brachial) in 
which MC tip was located could be responsible for high rate of vein 
thrombosis.
Conclusion: Despite nurses training and close monitoring of patients, 
we observed a shorter dwell time than expected and a high rate of 
MC-associated thrombosis. These results question definite utilization 
of the MC device we tested. However, longer device with axillary tip 
could be safer and more durable.
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Introduction: Early and adequate fluid rescuscitation in burns contrib-
utes to improve outcomes of severly burned patients, leading to less 
tissue oedema fluid accumulation and reduces both organ and system 
dysfunction. The aim of our study was to evaluate the impact of this 
approach in early burn outcome.
Patients and methods: A pospective study was conducted in Inten-
sive Burn Care Department of Tunisia during 5 months (January 2017 
and May 2017). Were included patients aged > 18  years, with a total 
body surface area > 20%, admitted within 24H post burn injury and 
hospitalized for a duration > 72  h. Patients were resuscitated accord-
ing to Parkland Formula. Goals of ressuscitation were- Mean arterial 
pressure (MAP) ≥ 65 mm Hg and Hourly urine output (HUO) ≥ 0.5 ml/
kg/h. Body weight was measured at admission and daily using a bed 
scale. Early clinical outcome in burn patients designed the first week 
post burninjury.
Results: During the period study, 141 patients were admitted in the 
burn ICU. 34 patients were included. The mean age was 38 ± 15 years 
with a ratio sex of 4.7. The average TBSA (total body surface area) was 
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44 ± 20%. Early ICU mortality was 26.5% (n = 9). Patients were assigned 
into 2 groups-G1- survivors (n = 25) and G2- non survivors (n = 9). 
Comparative study of 2 groups was as follows (Table 1)- Table 1- Com-
parative study of 2 groups.
Conclusion: Optimal initial fluid resuscitation in burn patients is asso-
ciated with lower fluids overload during the first 48  h and improves 
early outcome with a lower early mortality.

P‑43  
Norepinephrine synergistically increases the efficacy of volume 
expansion on venous return in septic shock
Imane Adda (speaker), Christopher Lai, Jean‑Louis Teboul, Laurent Guerin, 
Francesco Gavelli, Christian Richard, Xavier Monnet
Hôpitaux universitaires Paris‑Sud, Hôpital de Bicêtre, APHP, service de 
médecine intensive‑réanimation, Le Kremlin‑Bicêtre, FRANCE   
Correspondence: Imane Adda ‑ imane.adda.univ@gmail.com
Annals of Intensive Care 2019, 9(Suppl 1):P-43

Introduction: Through reduction in venous capacitance, norepi-
nephrine increases the mean systemic pressure (Pms) and increases 
cardiac preload. This effect may be added to the ones of fluids when 
both are administered in septic shock. Nevertheless, it could be imag-
ined that norepinephrine potentiates in a synergic way the efficacy 
of volume expansion on venous return by reducing venous capaci-
tance, reducing the distribution volume of fluids and enhancing the 
induced increase in stressed blood volume. The purpose of this study 
was to test if the increase in Psm induced by a preload challenge were 
enhanced by norepinephrine (NE).
Patients and methods: This prospective and comparative study had 
included 25 septic shock adults. To reversibly reproduce a volume 
expansion and preload increase at different doses of norepinephrine, 
we mimicked fluid infusion through a passive leg raising (PLR). In 
patients in which the decrease of NE was planned, we estimated Psm 
(heart–lung interactions method, using end-inspiratory and end-expir-
atory occlusions) at baseline and during a PLR test (PLRHigh). The dose 
of NE was then decreased and Psm was estimated again before and 
during a second PLR (PLRLow).
Results: NE dose decreased from 0.58[0.33–1.1] to 0.44[0.24–0.94] 
µg  kg min (p < 0.0001). The increase in Psm induced by PLRHigh 
(ΔPsmHigh) at the highest dose of NE was significantly greater than 
the ΔPsm induced by PLRLow (37[15–48] % vs 12[7.0–32] %, p < 0.001). 
The increase in cardiac index induced by PLRLow was significantly 
greater than that induced by PLRHigh (p = 0.0001). ΔPsmHigh - 
ΔPsmLow was moderately correlated with the diastolic arterial pres-
sure at BaselineHigh (p = 0.014, r = 0.50) and with the NE-induced 
change in mean arterial pressure (p = 0.0044, r = 0.57).
Conclusion: Norepinephrine enhances the increase in Psm induced by 
a PLR, which mimics a fluid infusion. This suggests that it may poten-
tiate the effects of fluid in a synergetic way in septic shock patients. 
This may decrease the amount of administered fluids and contribute 
to decrease the cumulative fluid balance.
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Introduction: As a static marker of cardiac preload, the central venous 
pressure (CVP) remains a helpful variable at the bedside to guide the 
hemodynamic management of critically-ill patients. Since transtho-
racic echocardiography (TTE) is currently the first-line tool for evaluat-
ing the hemodynamic conditions in critically-ill patients, we aimed at 
assessing the ability of TTE to estimate and to track changes in CVP.
Patients and methods: In 31 patients (25 mechanically ventilated and 
four with atrial fibrillation), concomitant CVP measurement (internal 
jugular catheter) and TTE examination were performed before and 
after a passive leg raising test or the infusion of 500-mL of saline. We 
calculated the tricuspid E A waves ratio, the tricuspid E e’ waves ratio, 
the right ventricular isovolumic time (IVRT), the E IVRT ratio, the S D 
waves ratio of the supra-hepatic vein flow, the VTI-systolic filling frac-
tion and the peak velocities-systolic filling fraction of the supra-hepatic 
vein flow, the end-expiratory diameter of the inferior vena cava (IVC) 
and the respiratory variations of the IVC diameter. For the statistical 
analysis, we considered that a CVP threshold value of 10 mmHg was 
clinically relevant.
Results: Changes in CVP were induced by a passive leg raising test in 
10 patients and by fluid administration in 21 patients. After pooling 
all values, only the end-expiratory IVC diameter and the respiratory 
variations of the IVC diameter were correlated to CVP (r = 0.40 and 
r = -0.26, respectively, p < 0.05 for both). At baseline, an end-expira-
tory IVC diameter = <14  mm predicted a CVP = or < 10  mmHg with 
a specificity of 100% (95%CI- 81–100%) but with a sensitivity of 29% 
(95%CI- 8–58%). An end-expiratory IVC diameter > 26 mm predicted a 
CVP > 10 mmHg with a specificity of 100% (95%CI- 77–100%) but with 
a sensitivity of 0% (95%CI- 0–20%). At baseline, the respiratory varia-
tions of the IVC diameter could predict neither a CVP = or < 10 mmHg 
nor a CVP > 10 mmHg (AUC = 0.683, p = 0.08). Only relative changes in 
the S D ratio and in VTI-systolic filling fraction correlated with relative 
changes in CVP (r = 0.44 and r = 0.43, respectively, p < 0.05). The con-
cordance rate between changes in S D ratio and CVP was 48% and the 
concordance rate between changes in VTI-systolic filling fraction and 
CVP was 55%.
Conclusion: In critically-ill patients, TTE cannot reliably estimate CVP 
or track changes in CVP induced by changes in cardiac preload. Never-
theless, an end-expiratory IVC diameter = ou < 14 mm or > 26 mm can 
detect a CVP = ou < 10 mmHg or > 10 mmHg respectively with a speci-
ficity of 100%.
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Introduction: Arterial elastance (Ea) and ventricular end systolic 
elastance (Ees) have been shown to be linked in a way that may opti-
mize efficiency for converting left ventricular power into forward flow. 
This relationship may be disrupted in sepsis. We devised a pilot study 
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to investigate the feasibility of using Speckle Tracking Echocardiog-
raphy (STE) to examine Ea as a surrogate for conventional equations 
based on blood pressure and stroke volumes in ICU patients. We then 
chose a group of septic patients and a group of non-septic patients in 
an attempt to demonstrate a “de-coupling” of Ea and Ees when using 
conventional equations, and when using STE.
Patients and methods: 19 septic and 23 non-septic patients under-
went echocardiographic and carotid artery examination. Invasive 
blood pressure measurements and echocardiographic measurements 
of stroke volumes and ejection fractions were used to calculate Ea and 
Ees by conventional means. Carotid STE was performed to analyze cir-
cumferential strain and strain-rate.
Results: Studying Ea was feasible using STE in all patients. Ea was cor-
related with circumferential strain (r = -0.37, p = 0.04) and strain-rate 
(r = 0.46 + p = 0.008). When using conventional methods, we demon-
strated a relationship between Ea and Ees (r = 0.77, p < 0.0001), and 
between Ees and (1) circumferential strain (r = 0.28, p > 0.05) + (2) 
circumferential strain rate (-0.36, p = 0.08). There was no difference 
between septic and non-septic patients regarding STE, Ea or Ea Ees.
Conclusion: Speckle Tracking Echocardiography (STE) is a feasible way 
of examining the elastance of the great arteries in ICU patients. No dif-
ference was observed between septic and non-septic patients regard-
ing arterial elastance assessed using conventional method or STE.
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Introduction: Fluid infusion is one of the cornerstones of sepsis resus-
citation therapies. However, a paradigm shift is currently occurring as 
concerns have been raised about the potential adverse effects of fluid 
therapy. One of the major adverse effects reported is fluid overload 
(FO). FO is defined as a fluid accumulation > 10% of baseline body 
weight. The objective of this study was to assess influence of FO on 
SOFA score changes from day 0 to day 5.
Patients and methods: This study is a retrospective, multicenter, epi-
demiologic data analysis. All adult patients admitted for septic shock, 
caused by peritonitis or pneumonia and mechanically ventilated, were 
enrolled in the study. Delta SOFA score was defined as the SOFA score 
measured on admission minus SOFA score measured on day 5. Bivari-
ate analysis was performed with parametric tests or non-parametric 
tests. A multivariate analysis was performed to study the association 
between FO and Delta SOFA score.
Results: 129 patients met the inclusion criteria of the study. Cumula-
tive fluid balance at day 5 was greater in the FO group, with a between-
group difference of 5.977  ml (p-value < 0.001). Delta SOFA score was 
more than two-fold higher in the no FO group than in the FO group 
with a difference of 2.37 between the two groups (p-value = 0.001). 
Patients without FO were more rapidly discharge from ICU compared 
to patients with FO and had one week less of mechanical ventilation 
compare to FO patients (p-value < 0.05). There was a stepwise decrease 
of delta SOFA score when duration of fluid overload was greater 
(p-value = 0.001). In linear modelling, the association between fluid 
overload status and delta SOFA score was confirmed with an adjusted 
relative-risk of 0.15 (p-value = 0.009).
Conclusion: In this study, we report that- 1) Exposition to fluid over-
load is a frequent event which occurs in about 40% of the patients 
of our cohort, 2) Fluid overload patients had more prolonged multi-
organ failure during septic shock.
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Introduction: Patient with acute respiratory failure (ARF), broncho-
alveolar lavage (BAL) are at high risk of intubation. Oxygenation proce-
dure could improve safety in that setting. However those procedures 
are usually associated with discomfort, some patients need sedation 
which is also associated with a risk of intubation. Hypnosis has been 
suggested as useful in improving comfort.
Patients and methods: Observational feasibility study performed 
in 9 patients with ARF requiring 11 BAL. Hypnosis was induced by 
trained physician with technique described by Milton Erickson while 
fiberoptic bronchoscopies was performed by a pulmonologist after 
local anesthesia. All patients were highly hypoxemic. Intubation or 
need of non-invasive ventilation, within 24 h after bronchoscopy was 
recorded. After bronchoscopy, comfort was assessed. Physician who 
performed the hypnosis recorded the achievement of hypnosis during 
bronchoscopy.
Results: Nine patients were admitted to ICU for ARF and need BAL. 
Median age was 52 [40–66] years old, 4 9 (44%) patients were male. 
Underlying immune defect was related to HIV (2 patients), steroids 
treatment (1 patient), allogeneic stem cell transplant (2 patients), 
hematological malignancy (4 patients). Suspected diagnosis of ARF 
was mainly pneumocystis pneumonia in 7 patients. Mean oxygen level 
before bronchoscopy was 5 [3.5–6] l min and respiratory rate was 30 
[25.5–32.5] min. No patient needed vasopressor before bronchoscopy.
During BAL, HFNC was mainly used (9 11 (82%)) (table 1). No patient 
required cessation of bronchoscopy for intolerance. Only 4 11 (36%) 
had cough during BAL. Mechanical invasive ventilation was required 
within the 24 h after bronchoscopy for one (9%) patient. Comfort was 
described very good by 4 11 (36%) patients, quite good for 1 11 (9%) 
patients, bearable for 5 11 (45%) and difficult for 1 (9%). Two patients 
did not reach hypnosis state during bronchoscopy and they described 
bronchoscopy as a bearable (1 patient) and difficult (1 patient). In 
other patients, hypnosis state was achieved (n = 6) or almost achieved 
(n = 3). One patient who experiment 3 BAL asked for hypnosis for the 
2 last bronchoscopies. Pulmonologist reported they felt bronchoscopy 
was easier than usually with hypnosis.
Conclusion: Hypnosis seems feasible and safe for patient with ARF 
requiring BAL. It seems associated with an increase satisfaction rate 
for patient and pulmonologist. Additional comparative studies are 
needed to confirm these results.
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Introduction: In comatose patients, antiepileptic drugs (AED) are usu-
ally administered by nasogastric tube (NGT). This population often has 
residual plasma concentrations of AED outside the therapeutic range. 
The objective of our study was to estimate the modalities of adminis-
tration of the AED by NGT in the various intensive care units in Tunis.
Patients and methods: Our study consisted on investigating the 
modalities of administration of AED’s with NGT by residents in inten-
sive care during four months. We prepared 10 questions including 
demographic informations. Participation was voluntary and anony-
mous. The questionnary was distributed in seven intensive care 
departments after authorization of each head of the departement. So 
40 residents were included.
Results: Residents sex-ratio was 0.37 and mean age was 28 ± 2 years. 
For the period after which the NGT replacement is performed, the 
average of the responses was 6 ± 3 days. Residents who thought that 
AED were administered at the same time as food accounted for 42% of 
the total population. According to 90% of residents, the dosage form 
administered by NGT the most used in the intensive care unit was the 
tablets of which 95% think that it should be crushed before admin-
istration. Before introducing the drug into the NGT, 58% of residents 
thought it was mixed with tap water. No resident responded that treat-
ment is introduced dry in NGT. According to residents, the most used 
AED in resuscitation services were phenobarbital (75%). All residents 
responded that to detect a possible under or overdose, the therapeu-
tic drug monitoring is the best way in AED adjustment in this particu-
lar population. Among the residents, 62% expressed the need for a 
training on the modalities of administration of the treatment by NGT 
to improve their knowledge.
Conclusion: The management of the comatose under AED requires a 
control of the methods of administration by NGT. Thus, an action strat-
egy should be put in place to improve the knowledge of the medical 
sector on this subject.
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Introduction: Myasthenia gravis (MG) is an autoimmune disorder 
characterized by generalized weakness (Gilhus NE. NEJM. 2016). Treat-
ment of MG is based on immunosuppressants, mainly corticosteroids. 
The annual incidence of MG ranges between 0.8 to 1 cases per 100 000 
(Carr AS et al. BMC Neurol. 2010). Acute exacerbations of MG are char-
acterized by worsening muscle weakness, which may result in acute 
respiratory failure requiring invasive mechanical ventilation. Upper air-
way viral infections may induce acute exacerbations. Our aim was to 
describe the characteristics of myasthenia gravis exacerbations caused 
by upper airway viral infections, as well as their outcome.
Patients and methods: Retrospective cohort study undertaken in the 
medical ICU of a tertiary care hospital. All adult patients hospitalized 
for myasthenia gravis exacerbation due to a respiratory viral episode 
(positive multiplex PCR assay) between July 2009 and December 2017 
were included.
Results: Upper airway viral infections caused 35 out of a total of 427 
hospitalizations for MG exacerbation (8%) over an 8  year period. 
Affected patients were mainly female (n = 23 + 66%), IGS II- 43 ± 17, 
age 56 ± 18  years, all patients were treated by immunosuppressors 
(systemic glucocorticoids and immunosuppressants for > 3  months). 
Six patients (17%) required invasive mechanical ventilation. Vasopres-
sors were required for 5 patients (14%). ICU-mortality was 11% (n = 4). 
Bacterial co-infection occurred in 4 patients (11%). Detected viruses 
were influenza (n = 24 + 69%), parainfluenza (n = 2 + 6%) and Respira-
tory syncytial virus (RSV) (n = 9 + 26%).
Conclusion: Upper respiratory airway infection is not a frequent cause 
of myasthenia gravis exacerbation despite our population being 
immunosuppressed.
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Introduction: The PREdiction of DELIRium for Intensive Care (E-PRE-
DELIRIC) model was developed in 2012 and was recalibrated for Early 
PREdiction (E-PRE-DELIRIC model) in 2015. This test has been proved 
to be feasible and fast to do in university hospitals or university affili-
ated teaching hospitals. It would be of high value to confirm this in a 
non-university ICU. The main outcome of this study was the predic-
tive ability of E-PRE-DELIRIC to diagnose delirium. Therefore, a cor-
relation between a positive E-PRE-DELIRIC score (> or = 50%) and an 
ICDSC score < or = 4 (Intensive Care Delirium Screening Checklist) was 
searched. In a subsequent analysis, the performance of E-PRE-DELERIC 
was used in the cardiac surgery vs other patients. We also compared 
the abilities of E-PRE-DELERIC and APACHE II score to predict delirium.
Patients and methods: This study was approved by the medical ethi-
cal committee and all patients signed an informed consent. Data of all 
patients were collected in a secured electronic system. All consecu-
tive patients aged > or = 18y were included during a 6-week period. 
Patients were excluded if they had a cognitive dysfunction known 
at the admission or if chronic alcoholism. The E-PRE-DELERIC score 
was calculated by the physician 24  h after admission. The presence 
of delirium was screened by the nurses during a period of five days 
with ICDSC scale and NICS (Nursing Instrument for Communication of 
Sedation) score.
Results: 80 patients were eligible for analysis. The overall incidence of 
delirium was 20% with the highest incidence of new-onset delirium on 
day 2. The results of the ROC analysis (Figure 1.) show that the E-PRE-
DELIRIC score is highly discriminant (AUC- 0.881, 95% CI- 0.796–0.966). 
As seen in other studies, a higher incidence of delirium in the post 
cardiac surgery group (38 patients), with three times more delirium in 
this group compared to the general population. For the E PRE-DELERIC 
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score, the threshold of 50% was the one that combined the maximal 
sensitivity and specificity (maximum Youden index = 0.703) and for 
the APACHE II score, the threshold would be 15 but the E-PRE-DELIRIC 
score has more discriminative power than the APACHE II score (AUC - 
0.747, 95% CI- 0.5983–0.8948).
Conclusion: The E-PRE-DELIRIC delirium prediction model is reliable 
and remains fast and easy to do in a general non-university ICU, char-
acterized by a great turnover of patients and of caregivers, and a rather 
low nurse-to-patient ratio (1–3 to 1–4), allowing early preventive meas-
ures aimed to reduce delirium incidence in those high risk patients.

Ability of E-PRE-DELERIC score to predict delirium (ROC curve analysis)
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Introduction: Post cardiac arrest myoclonus (PCAM) can occur in 
patients admitted after cardiac arrest (CA) and their association with 
the outcome is debated. We aimed to identify incidence, risk factors 
and outcome of PCAM in this setting. We also described clinical char-
acteristics and EEG patterns.
Patients and methods: Using the Cochin CA registry (PROCAT), we 
retrospectively included all consecutive CA patients admitted between 
January and December 2016 in the ICU. All patients were treated with 
targeted temperature management. Main outcome was prevalence 
of PCAM and survival at ICU discharge. Risk factors for PCAM, clinical 
characteristics and EEG patterns were also assessed.
Results: Among the 132 patients (73.5% male, median age 66 years) 
included in the analysis, 37 (28%) developed PCAM during their ICU 
stay. PCAM were associated with an initial non-shockable rhythm 
(p = 0.03) and with hypoxic cause (p = 0.009). Only two patients with 
PCAM survived (5.4%) and only one PCAM patient had a good out-
come (CPC 1), whereas 44 patients without PCAM (46.3%) survived at 
ICU discharge. Irreversible brain damages were the leading cause of 
death among patients with PCAM. We observed a strong association 
between myoclonus during ICU stay and mortality at ICU discharge 
(odds ratio 17.5 [4.2–123.2]). Clinical characteristics and EEG patterns 
were also reported.

Conclusion: PCAM were observed in nearly one third of CA patients 
admitted in ICU. Myoclonus were independently but not invariably 
associated with ICU mortality. A syndromic approach combining semi-
ology and electrophysiology could help to use myoclonus as a tool for 
prognostication after CA.
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Introduction: If the AED are administered by nasogastric tubes (NGT) 
in comatose patients, evaluation of AED efficacy and toxicity may be 
difficult. So, the therapeutic drug monitoring (TDM) may be useful in 
AED adjustment in this particular population. In this study, we aimed 
to analyze the trough plasmatic levels (C0) of AED administered by 
NGT in comatose patients.
Patients and methods: We conducted a retrospective study on coma-
tose patients addressed over seven years (2009–2015) for a C0 meas-
urement of AED administered by NGT. It included 105 samples from 44 
patients. AED C0 were measured by an automated chimiluminescence 
technique (ARCHITECT®-ABBOTT®). We used the pharmacokinetic 
parameter C0 Dp (dose per weight) to assess the AED bioavailability in 
the included patients.
Results: In this study, the sex-ratio was 2.38. The patients’ median age 
was 24 years. There was 14% of children (≤ 16 years). Among the 105 
samples, C0 measurement concerned valproic acid (VPA) in 56%, phe-
nobarbital (PNB) in 28%, carbamazepine (CBZ) in 14% and phenytoin 
in 2%. Two AED or more were associated in 42% of patients. AED were 
associated to other drugs in 85% of cases. Polymedication (≥ 5 drugs) 
was noted in 21% of cases. The AED C0 were subtherapeutic in 71% 
of cases. The VPA C0 were subtherapeutic in 88% of cases. Among 
the samples, 65% corresponded to a value of C0 Dp lower than the 
recommanded one. In these samples, 55% presented at least one drug 
association with the concerned AED. In 45% of the cases, there was no 
drug association but a non-respect of NGT modality of AED adminis-
tration in patients.
Conclusion: TDM is a useful tool to assess drug-drug interactions and 
to control modalities of AED administration in comatose patients.
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Introduction: Out-of-hospital cardiac arrest (OHCA) is associated 
with poor short and long term outcomes. Determinants of outcome 
are related not only to the initial resuscitation process but also to the 
cause of the cardiac arrest itself. Cardiac causes of OHCA have been 
extensively studied in the recent decades + conversely, little is known 
on non-cardiac causes. In the present study, we aimed at reporting 
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the diagnostic pitfalls and treatment issues in a large series of patients 
selected from a prospective population-based registry with a final 
diagnosis of OHCA from neurological cause (OHCA-NC). Furthermore, 
we also aimed to identify factors that were associated with the use of 
iCAG as first line investigation during the initial diagnostic check-up.
Patients and methods: Retrospective analysis of all consecutive 
patients from the Paris Sudden Death Expertise Centre (France) reg-
istry from May 2011 to September 2015 presenting with a sustained 
return of spontaneous circulation (ROSC) at hospital admission and a 
final diagnosis of OHCA-NC. Description of the early diagnostic check-
up performed to identify the cause of cardiac arrest. Logistic multivari-
ate regression to identify factors associated with immediate coronary 
angiography (iCAG) in OHCA-NC patients.
Results: Among 3542 patients with ROSC, a final diagnosis of OHCA-
NC was established in 247 (7%). The early diagnostic check-up con-
sisted in a total of 207 (84%) immediate cranial CT-scan, 66 (27%) iCAG 
and 25 (10%) chest CT-scan. The brain CT-scan allowed identifying a 
neurovascular cause in 116 (47%) patients. An iCAG was performed as 
the first line exam in 57 (23%) patients, in whom a final diagnosis of 
neurovascular cause for OHCA-NC was later identified in 41 patients. 
By multivariate analysis, decision for iCAG was independently associ-
ated with ST-segment elevation on post-ROSC electrocardiogram (OR, 
5.94 [95%CI, 2.14–18.28] P = 0.0009), whereas an obvious cause of 
cardiac arrest on scene was negatively associated with iCAG (OR, 0.14 
[95%CI, 0.02–0.51] P = 0.01).
Conclusion: OHCA-NC is a rare event that is mainly related to neuro-
vascular causes. The initial ECG pattern may be a confounder regard-
ing triage for early diagnostic check-up. Further studies are required to 
explore the potential harmfulness associated with decision to perform 
an iCAG in this population.
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Introduction: Anxiety and depression are unpleasant emotions that 
many ICU survivors experience. Those psychiatric disorders can impact 
negatively their quality of life. Little is known about the factors associ-
ated with anxiety and depression after critical illness. The aim was to 
evaluate the incidence of anxiety and depression among critical care 
survivors and identify their risk factors.
Patients and methods: It is a mixed method study conducted in a 
medical ICU from January 2017 to January 2018 including all ICU survi-
vors beyond 3 months after discharge. Data were obtained from medi-
cal records. At 3 months post-ICU discharge, patients were contacted 
by phone to complete the Hospital Anxiety and Depression Scale 
(HADS). Univariate and logistic regression analyses were used.
Results: 393 patients were admitted during the study period. 
191 (48.6%) were discharged alive, 56(29.3%) were never success-
fully contacted and 21(11%) died within the 3  months’ period. 114 
patients were enrolled in the study. Patients’ characteristics were 
- mean age 56.29 ± 17.88  years + male, 66(57.9%) + mean SAPSII, 
25.04 ± 12.1 + invasive mechanical ventilation (IMV), 47(41.2%) vaso-
pressors use, 30(26.3%). Anxiety and depressive symptoms were 
found respectively in 24(21.1%) and 11(9.6%) ICU survivors. Median 
HADS-A and HADS-D scores were respectively 4 [3–10] and 5 [4–6]. In 
univariate analysis, factors associated with anxiety were- age (44 ± 20 
vs 59.56 ± 15, p = 0.001), female sex (62.5% vs 36.7%, p = 0.023), IMV 
(75% vs 32.2%, p = 0.000) and sedative use (57% vs 32.2%, p = 0.000). 
On multivariable logistic regression, sedative use (OR 6.1, 95%CI, [1.9 
-19], p = 0.002), female sex (OR 3.08, 95%CI, [1.03 -9.2] + p = 0.044) 
and age (OR 0.96, 95%CI [0.94–0.99], p = 0.024) were independently 
associated with anxiety. Only age (41.9 ± 19 vs 57.83 ± 17, p = 0.005) 

was associated to depression in univariate analysis. On multivariable 
logistic regression, sedative use (OR 5.26, 95%CI, [1.25 -22], p = 0.023) 
and female sex (OR 5.07, 95%CI [1.2 -21.24] + p = 0.026) were indepen-
dently associated to depression.
Conclusion: Mood disorders are rather common in ICU survivors. 
Female sex, young age and sedative use were independently associ-
ated with anxiety and depression after ICU discharge.
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Introduction: Continuous application of noninvasive ventilation (NIV), 
using a dedicated ventilator, with high levels of positive end-expira-
tory pressure (PEEP), and in an expert center could be more efficient 
to reverse respiratory failure. We performed a systematic review of ran-
domized controlled trials to assess whether the protocol to carry out 
NIV may influence intubation rates in patients admitted to ICU for de 
novo acute respiratory failure.
Patients and methods: All randomized trials were identified from 
PubMed and Embase from inception to April 2018. Pediatric studies, 
performed outside the ICU, including patients treated for another rea-
son than de novo respiratory failure, and in which NIV protocol was 
not specified were excluded. Two authors independently extracted 
intubation rates and the NIV protocol especially continuous applica-
tion or by intermittent sessions, the type of ventilator, set PEEP levels 
and centers’ experience (single versus multicenter studies).
Results: Fourteen studies including 750 ICU-patients treated by NIV 
for de novo respiratory failure were identified. Overall intubation rate 
was 39% [33–46] and was not influenced by continuous application of 
NIV, the type of ventilator, or the expertise of centers. Intubation rates 
were lower in studies using higher PEEP levels (> 6 cm H2O) than the 
others (25% [15–37] vs. 35% [33–54], p = 0.025). Inclusion criteria were 
heterogeneous and numerous critical data on NIV were lacking.
Conclusion: Except high PEEP levels that might be associated with 
lower intubation rates, the protocol to carry out NIV does not seem 
influence outcomes in patients with de novo respiratory failure.
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Introduction: Despite an extensive use of High-Flow Nasal Oxygen 
therapy (HFNO) for acute respiratory failure (ARF), daily clinical prac-
tice has not been assessed yet. We therefore designed a regional sur-
vey to evaluate the physician’s clinical experience.
Patients and methods: We performed an observational survey (Sur-
veymonkey online software) to senior physicians belonging to the 
north-west ICU Boreal Study group, during a 3 months period in 2016–
2017. Thirty-four ICU were solicited. The survey included questions 
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regarding the effective use of HFNC, indications and expected effi-
ciency, practical aspects of use (initiation, weaning). Results are pre-
sented as medians with first and third quartiles or percentage of 
responses.
Results: 137 ICU physicians over 235 answered (58.3%). All regularly 
use HFNO. Admissions for ARF were 20.4 ICU bed. Indications and 
expected results of HFNO are presented in table  1. Hypoxemic ARF 
was considered as the best indication (100%) with pneumonia and 
thoracic trauma as favorite. Nevertheless, physicians considered HFNO 
efficient (i.e. avoiding intubation in at least 60% of cases) for hypox-
emic ARF in only 28.6% of cases. Hypercapnic ARF was considered as a 
good indication for only 32.5% of physicians with an expected success 
rate of 1.5%. 40.2% of physicians estimated that HFNO was indicated 
for conventional oxygen needs > 6L/min, 39.1% for > 9L/min, 11.8% 
for > 12L/min and 8.8% for > 15L/min. HFNO was mainly used via a spe-
cific device (91.1%) or a ventilator (65.2%). 58% of physicians initiate 
HFNO with 50–100% FiO2 and progressive increase in flow. 92.8% reg-
ularly use HFNO continuously and 54.1% intermittently with NIV. Prac-
tices for HFNO weaning were heterogeneous depending on situations, 
but FiO2 < 30% was considered as necessary to stop HFNO for 47.8%, 
whereas such a FiO2 and a flow < 20 L/min was required for 29.7%. Cri-
teria for HFNO failure (i.e. need for intubation) were ventilatory pauses 
or arrest (93.6%), persistent hypoxemia (94.5%), respiratory acido-
sis (80.9%), respiratory worsening (94.5%) and bronchial congestion 
occurrence (78.2%).
Conclusion: HFNO can be considered by ICU physicians in many situ-
ations of ARF despite a relatively low expected success rate, especially 
in cases of hypercapnia. Clinical practices appear very heterogeneous 
regarding administration and weaning modalities. Despite the physi-
ological benefit of HFNO, these results may reflect some discrepancies 
between current clinical studies. Further prospective observational 
studies are needed on HFNO daily practices.
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Introduction: During educational process, trainees apply their knowl-
edge to treat patient in intensive care before achieving full clinical 
competency. Moreover, advances in knowledge regarding mechanical 
ventilation in particular lung protective ventilation and asynchronies 
have been shown to be associated with mortality. For these reasons 
we developed a simulator of controlled and spontaneous artificial ven-
tilation (SimVA) and virtual breathing patients. Mathematical model 
resolved differential equations of chest and lung movements accord-
ing to inspiratory effort or not in order to match with a clinical data-
base. The aim of this study was to compare two teaching modalities on 
mechanical ventilation- traditional lectures versus virtual simulation.
Patients and methods: This randomized controlled study involved 
54 residents. One group of 22 participants attended the same didac-
tic lecture on mechanical ventilation (3 h) whereas the other 22 were 
in the simulator group (3 h). Performance was measured using a pre 
and post-test evaluation of knowledge on respiratory settings and 
pressure flow time curves monitoring. A retention test was done at 
3 months (The same questioner was used for pre, post and retention 
test). Comparison was individual in each group (ANOVA, multiple com-
parison) and between groups (Mann–Whitney), p < 0.05 was consid-
ered significant.
Results: Baseline knowledge was not different between groups, 
post-test was significantly improved in both groups (figure) but was 
significantly higher in the simulator group. Retention test was only sig-
nificantly different from the pre-test in the simulator group.
Conclusion: A computer-based simulation with a modelisation of con-
trolled and spontaneous mechanical ventilation has the potential to 
improve knowledge and skills in ventilator settings in comparison to 
traditional didactic lectures.
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Introduction: Usually, clinicians do not measure the respiratory effort 
under mechanical ventilation, as it requires the use of an esophageal 
catheter. Keeping patient’s respiratory effort within a normal range 
during pressure support ventilation (PSV) is therefore difficult to 
achieve. The main aims of this study were- 1) to describe the relation 
between the respiratory pattern and respiratory effort indices over a 
wide titration of pressure support level (PSL) in PSV, 2) to assess new 
calculated indices of respiratory effort that do not require an esopha-
geal catheter.
Patients and methods: Patients were eligible during the first 48  h 
after the switch from controlled ventilation to PSV. The PSL was 
decreased by steps of 2 cmH2O from 20 to 6 cmH2O. Flow, airway 
and esophageal pressures, and electrical impedance tomography 
(EIT) signals were continuously recorded during the titration. P0.1 was 
measured at each step. Indices of respiratory effort, including muscle 
pressure (Pmus) and esophageal pressure–time product (PTPes) were 
derived from recorded signals. The calculated Pmus (Pmuscalc) and 
PTPes were computed using the equation of motion of the respiratory 
system and respiratory mechanics previously collected while patients 
were under controlled ventilation.
Results: These preliminary results involve the first five patients. 
Tidal volume (Vt) variations over the PSL titration depended on 
the basal level of respiratory effort. Vt values remained relatively 
stable during normal or underassisted efforts (PTPes above 50 
cmH2O.s.min-1) and increased dramatically in case of overassistance 
(PTPes below 50 cmH2O.s.min-1) (Figure 1). The Pmuscalcl calculated 
at peak inspiratory flow correlated with the actual peak of Pmus 
(r = 0.34 + p < 0.0001). In addition, P0.1 seemed better correlated with 
Pmus (r = 0.76 + p < 0.0001) than Pmuscalcl. Definitive results, includ-
ing EIT assessment, will be presented at the meeting.
Conclusion: These preliminary data suggest the potential interest of 
analyzing Vt values evolution over a PSL titration. Furthermore, new 
calculated tools, as Pmuscalc may help clinicians assessing respiratory 
effort at the bedsides and personalizing the level of assistance.
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Introduction: In the immunocompromised intensive care unit (ICU) 
population, the association of prognosis and body mass index (BMI) 
has never been assessed. The objectives of this study were to deter-
mine- 1) the influence of BMI on ICU immunocompromised patient’s 
mortality. 2) the risk factors of ICU mortality according to the BMI.
Patients and methods: A post hoc analysis of a prospective, mul-
tinational cohort study, performed in 16 countries in immunocom-
promised acute-respiratory-failure (ARF) patients, was conducted. 
The primary endpoint was ICU-mortality rate. Impact of BMI on ICU-
mortality and risk factors according to BMI were analysed using multi-
variate Cox analysis. The best threshold for separating dead from alive 
patients was determined using the Youden index.
Results: In the 1483 patients with BMI available, the overall ICU-
mortality rate was 32% (470/1483). Ninety-one (6%) patients were 
underweight (32% ICU-mortality), 646 (44%) normal weight (32% ICU-
mortality), 457 (31%) overweight (31% ICU-mortality), 172 (12%) obese 
grade 1 (33% ICU-mortality), 80 (5%) obese grade 2 (29% ICU-mortal-
ity) and 37 (2%) obese grade 3 (24% ICU-mortality). After multivariate 
Cox analysis including initial oxygenation strategy, Sequential Organ 
Failure Assessment (SOFA) score without respiratory item, PaO2 FiO2 
ratio < 100 at ICU admission, invasive mechanical ventilation, pattern 
of chest X ray and etiology of ARF, higher BMI was significantly asso-
ciated with lower mortality rate (Adjusted HR (aHR) = 0.98(0.97–1.00), 
P = 0.02). No centre effect was observed. Two BMI groups were sepa-
rated- low (< 28 kg/m2) and high (BMI ≥ 28 kg/m2), the adjusted risk 
of dying being lower in the high BMI (≥ 28  kg/m2) group compared 
to the low BMI (< 28  kg/m2) group- (aHR = 0.81(0.65–1.00), P = 0.05). 
After multivariate Cox analysis, some risk factors of mortality were 
common to both groups- SOFA score without respiratory item, NIV use 
and invasive mechanical ventilation, other found only in the low BMI 
group- PaO2/FiO2 ratio < 100 mmHg and alveolar-interstitial radiologic 
pattern (Figure 1).
Conclusion: In immunocompromised ARF patients, higher BMI was 
associated with lower mortality. Contrary to the low BMI group, PaO2/
FiO2 ratio and radiological pattern were not associated with mortality 
in the high BMI group. These results, suggesting that PaO2/FiO2 ratio 
and radiological pattern are not reliable to predict prognosis of obese 
ARF patients, might be one explanation to the inverse adjusted asso-
ciation observed between ICU mortality and BMI.
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Introduction: Mechanical Ventilation (MV) is intended to improve 
gas exchange and offset the work of breathing. Newtonian equation 
of motion clearly illustrates the respective restrictive and or elastic 
components that could impede ventilation. Static and dynamic airway 
pressures (Paw) may be of valuable assistance to weaning process. The 
aim was to identify the discriminative properties of Paw to predict dif-
ficult weaning.
Patients and methods: A chart reviews of consecutive MV patients 
admitted to our MICU from November 2015 to February 2018 was per-
formed. Patients’ characteristics at admission, Paw (at admission and 
at day 4), high pressure ratio (HPR = number of days spent with high 
pressures- peak >=40 cmH2O and/or plateau >=30 cmH2O and/or 
driving >=14 cmH2O and/or auto-PEEP >=6 cmH2O, divided by LOS) 
and outcomes were recorded. Difficult weaning was expressed by pro-
longed duration of MV > = 7  days, null ventilator-free days at day 28 
(VFDs), and a composite outcome - death and or LOS > = 14 days. Uni-
variate and multivariate regression analyses were performed to iden-
tify factors independently associated to difficult weaning.
Results: Were included 304 MV patients. Their main characteris-
tics were - mean age, 56 ± 18  years + mean SAPSII, 35 ± 14 + pH, 
7.3 ± 0.1 + pCO2, 50 ± 23  mmHg + PaO2 FiO2, 204 ± 101  mmHg + AE 
COPD, 105(34.5%) + ARDS, 25(8.2%) + median MV duration, 6[3 + 14] 
days + LOS, 13[6 + 21] days + tracheostomy, 44(14.5%) and mortality, 
173(56.9%). Mean Paw were respectively for peak, plateau, driving and 
auto-PEEP at admission- 32.3 ± 9.2, 20.4 ± 6, 13.4 ± 5, 4.4 ± 4.2 cmH2O 
and at day 4- 32.6 ± 10, 20.9 ± 6.6, 13.8 ± 5.3, 6.5 ± 4.4 cmH2O. Median 
HPR was 0.15[0–0.6]. Multivariate analysis yielded the following vari-
ables as independently associated to the studied endpoints- 1) VFDs- 
plateau at day 4 (OR, 1.06 + 95%CI, [1.01–1.12] + p = 0.019) and HPR 
(OR, 1.07 + 95%CI, [1.01- 1.14] + p = 0.03) + 2) prolonged duration of 
MV - HPR (OR, 3.4 + 95%CI, [2.2- 5.7] + p = 0.000) + 3) composite out-
come- plateau at day 4 (OR, 1.13 + 95%CI, [1.05- 1.22] + p = 0.01) and 
HPR (HR, 1.97 + 95%CI, [1.04–1.37] + p = 0.01).
Conclusion: High plateau pressure and the number of days spent with 
high Paw seem to alter significantly the weaning.
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Introduction: In critically ill patients, Intensive care unit (ICU)-acquired 
weakness is a complication commonly observed and is associated 
with poor outcomes and increased length of stay. The assessment 
of skeletal muscle and diaphragm ICU-associated morphological 
changes is usually appreciated by ultrasonography. Shear wave elas-
tography (Swe) is a novel technique which allows to measure the 
absolute elasticity value (kPa) of soft tissues and to quantify their 
mechanical properties. We therefore aimed to determine the reliabil-
ity and reproducibility of ultrasonographic Swe measurements in criti-
cally ill patients.
Patients and methods: In a first phase, two operators tested, in 16 
healthy subjects, various probe positions in order to select the most 
reproducible. Among them, the best 3 probe positions were used to 
examine their intra and inter-operator reliability in 15 other healthy 
subjects. In the second phase, intra and inter-operator reliability of 
elastography was evaluated in 12 critically ill patients. Each operator 
was blinded to the measurements of the other one. IRB was obtained 
(2017-CLER-MTP-09-16 Reliability was calculated using the intra-
class correlation coefficient (ICC) and a bootstrap sampling method 
assessed their consistency.
Results: The measurements of elastic modulus of diaphragm, biceps 
brachii, and rectus femoris on 31 healthy subjects and 12 critically ill 
patients leaded to the record of 622 Swe elastograms. In the first group 
of healthy subjects, inter-operator reliability favored longitudinal view 
rather than the transverse one except for diaphragm. (Respective 
ICC- 0.29 vs 0.83, 0.88 vs 0.39, and 0.86 vs 0.7). In the second group of 
healthy subjects, no significant differences were found in the 3 mus-
cles stiffness measurements between the 2 operators results. A very 
satisfactory inter-operator and intra-operator reliability was observed 
for all measurements with an ICC values ranging from 0.76 to 0.96 
(table 1). In critically ill patients, within-operator and between-opera-
tor reliability of Swe measurements was also satisfactory (ICC = 0.83–
0.98) (table 1). The probability to reach inter-rater ICCs greater than 0.8 
in a 10.000 bootstrap sampling was respectively 98, 100 and 72%.
Conclusion: In critically ill patients, the feasibility, reproducibility and 
reliability of ultrasonographic SWe measurements of limb muscles 
and the diaphragm assessed herein were fair. Though our results may 
encourage the promotion of this technique in ICU settings, its appli-
cation to the understanding and management of ICU-acquired weak-
ness needs to be further studied.
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Introduction: Acquired von Willebrand syndrome (AVWS) is a hemo-
stasis disorder widely described with different extracorporeal circula-
tory assistances. Conversely, very few data are available in the field 
of extracorporeal CO2 removal (ECCO2R). We report the results of a 
prospective monocentric study focusing on von Willebrand disorders 
induced by ECCO2R devices.
Patients and methods: Prospective study performed in 20 con-
secutive patients treated with ECCO2R (either Hemolung® or iLA 
activve® device). Biological testing included- platelet function 
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analyzer–adenosine diphosphate (PFA-ADP) and –epinephrine (PFA-
EPI), von Willebrand factor antigen (VWF -Ag) and activity (VWF -RCo), 
and multimeric profile (Hydrasys 2 system). Measurements were per-
formed prior to ECCO2R initiation, then at 5, 30, 60 and 180 min, daily 
during ECCO2R from D1 to D7, and 24 h after stopping ECCO2R. Bleed-
ing and thrombotic events were recorded.
Results: Hemolung® was used in 8 patients, and iLA activve® in 12 
between January 2017 and July 2018. The indications for ECCO2R were 
acute exacerbation of chronic obstructive pulmonary disease (n = 16), 
acute respiratory distress syndrome (n = 3), and severe acute asthma 
(n = 1). Significant prolonged PFA-ADP (151  s of median time at D1 
versus 82 s at D0, p = 0.0001) and PFA-EPI (214 s at D1 versus 106 at 
D0, p = 0.0017) were observed in 19 patients (one patient with missing 
data) during ECCO2R, and normalized in respectively 11 and 10 among 
the 14 patients tested 24  h after stopping ECCO2R. The VWF -RCo 
VWF -Ag ratio decreased for all patients between 60 min and D1 (0.65 
of median ratio at D1 versus 0.93 at D0, Figure 1A, 1B). The ratio was 
normalized 24 h after ECCO2R cessation in 8 of the 10 patients tested. 
Loss of high molecular weight multimers occured in all patients tested 
(n = 14) as early as 60 min (0.48 of median ratio at D1, versus 1.05 at 
D0) and was associated with an increase in low molecular weight 
multimers (Figure  1C, 1D). Fourteen bleeding events were reported. 
Nine thrombotic events were reported (6 at the right internal jugular 
cannulation site, 3 device’s thrombosis). There was a trend to a more 
pronounced decrease in high molecular weight multimers in patients 
with bleeding events.
Conclusion: Von Willebrand disorders were observed in all ECCO2R 
patients. They may contribute at least in part to the frequency and 
severity of bleeding complications observed in this population.
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Introduction: We aimed to identify the characteristics of patients with 
severe acute exacerbation of chronic obstructive pulmonary disease 
(COPD) and evaluate the prognostic of COPD patients.
Patients and methods: This is a retrospective study performed dur-
ing a 10-year period in the ICU of Habib Bourguiba University Hospi-
tal (Sfax, Tunisia). All patients with severe acute exacerbation of COPD 
were included.

Results: During the study period, 169 patients with acute exacerba-
tion of COPD were admitted in our ICU, 65(38.5%) were emphysema 
patients. The mean age (± SD) was 67.99 ± 9.8  years, the sex ratio 
was at 7.04. The most common comorbidities were hypertension in 
54(32%) patients, cardiac failure in 36(21.3%) situations and diabetes 
in 32(18.9%) cases. The mean SAPSII score was 38.34(± 13.29). On ICU 
admission 94 of patients have acute circulatory failure and 124(73.4%) 
patients required mechanical ventilation. Mortality rate in this study 
was around 49.1%, length of stay (LOS) was at 8 [1 - 69] and length of 
invasive ventilation medians was 8[1 + 39]. During their ICU stay evo-
lution was marked by death of 83(49.1%) patients mortality was sig-
nificantly higher in patients with cardiac failure (63.88% vs 44.71%, 
P = 0.043) and those who necessitate the introduction of catechola-
mines in admission (60% vs 23% P = 0.000). A high plasma urea and 
plasma creatinine concentration were significantly associated with 
mortality P = 0.000, P = 0.003 respectively.
Conclusion: COPD exacerbation is a frequent cause of hospitalization 
in ICU, severe form requiring mechanical ventilation were associated 
with a poor outcomes. Development of shock and acute kidney injury 
were significantly associated with mortality.
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Introduction: Acute exacerbations of chronic obstructive pulmo-
nary disease (AECOPD) are the most important events characterizing 
respiratory illness progression. Their management often needs inten-
sive care unit hospitalization and ventilator support either noninva-
sive ventilation (NIV) or invasive ventilation (IV). The objective of our 
study was to describe the epidemiologic and clinical characteristics of 
patients admitted for AECOPD, the treatment and the evolution in ICU 
in order to deduce the factors predicting IV.
Patients and methods: A 4-year retrospective analytic observational 
single-center study including patients with AECOPD. Statistical analy-
ses were performed with SPSS 23.
Results:
Eighty nine patients were enrolled. Mean age was 67 ± 9  years and 
male female ratio was 3.9. Seventy nine percent were smokers and 
50% were classified GOLD stage 3. History of noninvasive ventilation 
(NIV) and invasive ventilation (IV) were found in 64% and 34% of all 
cases respectively. Mean progression of COPD was 9 ± 5  years and 
mean exacerbations frequency was 1.89 ± 0.9 per year. Mean duration 
of symptoms before hospitalization (DSBH) was 5 ± 4 days. Mean SAPS 
II and APACHE II were 38 ± 15 and 20 ± 8 respectively. Mean pH, paCO2 
and paO2 fiO2 were 7.28 ± 0.2, 80 ± 28 mmHg and 221 ± 105 respec-
tively. Mean GCS was 11 ± 4 and it was less than 9 in 25% of all cases. 
The predominant precipitating factor for acute exacerbation (AE) was 
respiratory tract infection (69% of all cases). Thirty two percent of our 
patients had a septic choc at admission. Symptomatic treatment was 
based on inhaled bronchodilators, corticosteroids and mechanical 
ventilation- NIV in 70% and IV in 61% of all cases. Twenty two patients 
were intubated immediately after hospitalization and 32 after NIV fail-
ure. Mortality was 40%. The duration of COPD progression (p = 0.039), 
exacerbations frequency per year (p = 0.013), prior IV (p = 0.04), DSBH 
(p = 0.002), SAPS II (p = 0.003), GCS (p < 10−3), pH (p = 0.01) and sep-
tic choc at admission (p = 0.004) were all predictive of IV in univari-
ate analysis but only GCS (p = 0.002) was significant in multivariate 
analysis.
Conclusion: Requirement of IV in AECOPD depends on the severity of 
the underlying respiratory illness, the gravity of the AE and the qual-
ity of an early management. Thus, basic treatment improvement and 
an early appropriate treatment of the AE might reduce its severity and 
the need of IV.
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Introduction: Influence of respiratory acidosis on right ventricular 
(RV) function in severe exacerbation of chronic obstructive pulmonary 
disease (COPD) patients placed under invasive mechanical ventila-
tion (IMV) remains unclear. Few previous studies reported conflicting 
results and respiratory acidosis might decrease contractile function in 
cardiomyocytes. Veno-venous extracorporeal CO2 removal (ECCO2R), 
increasingly used in the setting of COPD allows acute modifications of 
PaCO2 and pH. We aimed to detect the influence of PaCO2 decreased 
with ECCO2R on the RV systolic function assessed by variation of the 
systolic velocity wave at tricuspid annulus (St).
Patients and methods: This was a monocentric observational ancillary 
study of the REXECOR study (NCT02965079). All patients presenting 
with severe exacerbation of COPD and implanted by ECCO2R [Hemol-
ung (Alung Technologies, Pittsburgh, USA)] were assessed by transtho-
racic echocardiography (TTE) at baseline and one hour after starting 
ECCO2R. IMV ventilation parameters were kept unmodified two hours 
before and one hour after the beginning of ECCO2R. TTE data, IMV 
parameters and arterial blood gas were simultaneous collected.
Results: Seven patients [(5 women, median age 63 years (56–73), median 
body mass index 39.5 kg m2 (24.1–47.0)] were included from November 
2017 to February 2018. Median SAPS2 at admission was 32(29–40) and 
respiratory SOFA was 3(2–3). Regarding TTE findings, the 7 patients had 
RV hypertrophy with RV free wall superior to 5 mm (6.9 mm ± 0.9) and 
no RV dysfunction was reported (Mean St = 20.1 ± 5.1  cm  s and mean 
TAPSE = 21.8 ± 5.7  mm). The ECCO2R induced a significant variation of 
PaCO2 from 68  mmHg (67–75) to 57  mmHg (52–59), P < 0.009 and of 
pH from 7.24 (7.23–7.28) to 7.37 (7.27–7.37), P = 0.025. Figure  1 shows 
evolution of echo parameters and PaCO2 after ECCO2Rimplantation. 
There was no difference between S’ wave value after significant reduc-
tion of PaCO2 by ECCO2R (p = 0.16) whereas systolic pulmonary arte-
rial pressures (sPAP) decreased significantly from 45.2 mmHg (± 5.4) to 
38.0  mmHg (± 7.6), P = 0.01. Pulmonary vascular resistance (PVR) was 
also not significantly decreased [2.24UW (± 0.41) vs. 1.80UW (± 0.39), 
P = 0.07]. Of note, parameters assessing the LV function did not change 
during the ECCO2R flow variations.
Conclusion: In the physiological study, the decreased of PaCO2 
induced by the ECCO2r flow variations lead to a decreased of sPAP 
without modifying the systolic RV function parameters.
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Introduction: “Comorbidomes” correspond to comorbidities that are 
frequently associated in COPD (such as cardiovascular disease, diabe-
tes, oetoporosis, sarcopenia) carrying a significant impact on mortality. 
The distribution and the type of comorbidities vary between studies 
but agreement exists on five phenotypes of comorbidities-The current 
study was conducted to determine the association between specific 
comorbidities and ICU survival of acute exacerbation of COPD.
Patients and methods: In Consecutive patients admitted to the ICU 
for hypercapnic exacerbation of COPD were classified according to 
associated comorbidities in five clusters- cluster 1 included cardiac 
profile + cluster 2 included less comorbidities + cluster 3 included 
metabolic syndrome, apnea and anxiety-depression + cluster 4 
included denutrition and sarcopenia, and cluster 5 included bronchi-
ectasis. Patients had standard ventilatory (NIV or standard MV), and 
pharmacologic (nebulized ß2 agonists, steroids, and anticholinergics) 
management. The discharge status (dead or alive) was compared 
between the 5 identified comorbid clusters.
Results: During the study period, 81 patients (mean age = 67 ± 9 years, 
72% male) were consecutively admitted to the ICU for a definitive 
diagnosis of AECOPD. NIV was used as the primary ventilator modal-
ity in 83% while the remaining had conventional invasive ventilation. 
ICU mortality occurred in 25% following a mean ICU and ventilatory 
support duration of 17 ± 10  days and 10 ± 7  days, respectively. The 
figure depicts relative mortality in each comorbidities cluster. The dif-
ference in observed mortality rates between clusters was statistically 
significant.
Conclusion: The current study shows that comorbidity phenotypes of 
COPD is associated with short term outcome and ICU mortality follow-
ing exacerbation.
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Introduction: Hypercapnic respiratory failure is a frequent cause of 
admission in the ICU. Several kinds of lung diseases are designated 
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under this nosological framework. Most of these carry prognos-
tic information with a potential impact on the clinical decisions that 
could be made during the management of these patients. The aim of 
the study is to assess the frequency of patients admitted for hypercap-
nic respiratory failure without prior pulmonary diagnosis, and assign a 
final diagnosis with emphasis on morbid overlaps.
Patients and methods: In consecutive patients admitted in the ICU 
for hypercapnic respiratory failure demographic and clinical data per-
taining to current and prior hospitalisations were recorded. Patients 
were managed for the acute episode, and when they were considered 
for ICU discharge, the following was performed- pulmonary CT scan 
with particular emphasis on emphysema and fibrosis patterns, spirom-
etry for the diagnosis of obstructive lung disease, transthoracic car-
diac echography, and nocturnal polygraphy for the diagnosis of sleep 
apnea syndrome (AHI ≥ 5).
Results: During the study period, 107 patients (mean age 66 ± 6 years, 
63% male) were consecutively admitted for severe hypercapnic res-
piratory failure requiring ventilatory support. NIV was started in 83% 
patients with a failure rate 20%. Table  1 reports the pulmonary dis-
eases eventually adjudicated at admission, and at ICU discharge.
Conclusion: Reliable information on actual lung diseases of patients 
admitted for hypercapnic respiratory failure is often lacking at ICU 
admission. Our study highlights the frequency of COPD, bronchiecta-
sis, and obesity-hypoventilation syndrome in these patients. Overlaps 
are frequently present in these patients with a need for characteriza-
tion of their evolutionary genius in the short and long term.
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Introduction: Despite the wide spread use of home mechanical 
ventilation (HMV) to treat chronic hypercapnic respiratory failure, 
compliance with HMV among patients has seldom been systemati-
cally studied. Evaluating outcomes for ICU survivors requiring home 
mechanical ventilation is also interesting. The aim was to determine 
patients’ compliance to home mechanical ventilation indicated at dis-
charge and to determine patients’ outcomes and quality of life within 
three months after discharge.
Patients and methods: It is a retros pective observational study con-
ducted in a 9-bed medical ICU. All consecutive patients discharged 
from ICU with home mechanical ventilation between January, 1st 2015 
and of December, 31st 2017 were included. Data collected involved 
patients’ demographics, past history and underlying diseases, func-
tional state, clinical, paraclinical, therapeutic and ICU stay course 
characteristics. At discharge, data on types, modes and indications 
of home mechanical ventilation, were gathered. Compliance reports 
were obtained from providers after one to three months of use. Vital 
status and quality of life as assessed by the St. Georges Hospital on 
Respiratory Problems (SGRQ), were estimated via phone calls at three 
months after discharge.
Results: Among a to tal of 717 ICU admitted patients, 635 required 
mechanical ventilation. 66(10.4%) patients were discharged with HMV, 
38(57.6%) via non-invasive ventilation and 28(42.4%) on tracheostomy 
(TPPV). They were 61.5 ± 14.4 mean age. They had predominantly 
chronic respiratory failure, 60(91%) + 45(68.2%), COPD 35(58.3%), 
mMRC score at III and IV + 18(27.3%), already on HMV, 34(51.5%) 

patients had at least two comorbidities with Charlson comorbidity 
index at 2[1–4]. On admission, mean SAPSII, 26 ± 11 with a median 
ICU stay at 15[10–27] days. After discharge, compliance reports were 
obtained, only for 20(26%) patients. Respectively, mean percentage 
daily use of home NIV and TPPV (≥ 4  h per day) were respectively, 
92 ± 11% and 96 ± 6%. Twelve patients (18.2%) were readmitted. 
Mortality at three months was estimated at 19(28.8%). Health related 
quality of life assessed by SGQR showed a significant impairment, 
mean total score, 47 ± 7 + (symptoms score, 27 ± 16 + activities score, 
44 ± 18 + impacts score, 52 ± 8) compared to population norms (total 
score, 12 + symptoms score, 16 + activity score, 16 + impacts score, 8).
Conclusion: The present study shows rather poor vital and functional 
outcomes at three months after discharge with HMV albeit a satisfying 
HMV compliance.
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Introduction: Simulation in intensive care is an innovative method for 
teaching. Respiratory settings can be responsible for some asynchro-
nies, which may increase mortality of our patients (1). For this reason 
we develop a simulator of spontaneous artificial ventilation (SimVA) 
and virtual breathing patients. Mathematical model resolved differen-
tial equations of chest and lung movements according to inspiratory 
effort in order to match with a clinical database. The goal of this study 
was to evaluate asynchrony index (AI) in virtual COPD patients accord-
ing to pressure support (PS) level and Inspiratory time (Ti) and to com-
pare the results to the study of Thille et al. (2).
Patients and methods: Virtual case were COPD, defined by thoracic 
and pulmonar compliance, total resistance, lung volumes, and inspira-
tory adaptive muscle pressure. Asynchrony Index was patient ineffec-
tive efforts (IE) (IE +Ventilator Respiratory Rate). Ventilatory protocols 
were Baseline-PS, Optimal-PS and Optimal-Ti (Optimal meant decreas-
ing PS or Ti in order to reduce AI) as described by Thille et al. (2). Each 
virtual case was titrated with each protocol. AI was recorded and com-
pared to the results of Thille et al.
Results: The optimal protocols titrated PS or Ti in order to reduce AI, 
the software simulates the corresponding values of tidal volume and 
respiratory frequency and its effect on intrinsic PEEP and gas trapping. 
The difference in settings and respiratory mechanic between virtual 
cases and patients were not significant (Table).
Conclusion: AI was able to change according to PS or Ti settings 
within the same range as the study from Thille et al. Simulation with 
the software SimVA is realistic and may help to teach interactively ven-
tilatory settings and asynchronies in COPD patients under Pressure 
Support Ventilation anywhere without any risk for the patient.
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Introduction: We aimed to determine the incidence and the prognos-
tic impact [mortality and length of intensive care unit (ICU) stay (LOS)] 
of pulmonary embolism (PE) in critically ill patients with severe acute 
exacerbation of chronic obstructive pulmonary disease (COPD).
Patients and methods: This is a retrospective study performed dur-
ing a 10-year period in the ICU of Habib Bourguiba University Hospi-
tal (Sfax, Tunisia). All patients with severe acute exacerbation of COPD 
were included. The diagnosis of PE is confirmed by spiral computed 
tomography scan showing one or more filling defects or obstruction 
in the pulmonary artery or its branches.
Results: During the study period, 169 patients with acute exacerba-
tion of COPD were admitted in our ICU. The mean age (± standard 
deviation) was 67.99 ± 9.2  years. During their ICU stay, 28 patients 
(17%) developed PE. The diagnosis was confirmed within 48  h from 
ICU admission in all cases. The comparison between the two groups 
(with and without PE) showed that they had the same baseline char-
acteristics. However, most of patients on PE group developed shock 
(71.4%) on ICU admission or during ICU stay. ICU mortality was signifi-
cantly higher in the PE group (67.9% vs 44.5%, P = 0.024). In addition, 
the ICU LOS was significantly higher in the PE group than the PE-free 
group (P = 0.005).
Conclusion: Our study showed that PE is common in patients with 
severe COPD exacerbation requiring ICU admission. Moreover, PE was 
significantly associated with higher mortality and ICU LOS in critically 
ill patients with severe COPD exacerbation.
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Introduction: The impact of home ventilation on survival of patients 
with chronic respiratory failure is still debated. Most studies that 
included patients with chronic hypercapnia away from hospitalisation, 
showed a positive effect on the frequency of exacerbation. The impact 
of home ventilation on survival in patients discharged from the ICU is 
not well proven. The current study reports long term survival accord-
ing to the use of home ventilation.
Patients and methods: All patients surviving their ICU stay for hyper-
capnic respiratory failure were considered for home ventilation on the 
following basis- frequent exacerbators under long-term oxygenother-
apy in obstructive lung disease, and signs of nocturnal hypoventilation 
in restrictive lung disease. Vital status was checked in January 2018 
and Kaplan–Meier survival curve was drawn (with Log Rank statistical 
test).
Results: During the study-period 229 patients fulfilled the inclu-
sion criteria and were included in the study. The mean age was 
67 ± 11 years and 70% were male the majority (74%) had COPD. Home 
ventilation was administered to 176 patients while the remaining 53 
did not. At a mean follow-up of 50 ± 24 months, patients under home 
ventilation had significantly longer survival than patients without 
home ventilation (Log Rank < 0.05), Figure.
Conclusion: Home ventilation is associated with prolonged survival in 
ICU patients surviving hypercapnic respiratory failure.
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Introduction: The Fragility Index (FI), which represents the number 
of patients responsible for a statistically significant finding, has been 
suggested as an aid for interpreting the robustness of results from 
clinical trials. A small FI indicates that the statistical significance of a 
trial depends on only a few events. Our objectives were to calculate 
the FI of statistically significant results from randomized controlled tri-
als (RCT) of anesthesia and critical care interventions and to determine 
the frequency of distorted presentation of results or ‘spin’.
Patients and methods: We systematically searched MEDLINE from 01 
January 2007 to 22 February 2017 to identify RCTs exploring the effect 
of critical care medicine or anesthesia interventions. Studies were 
included if they randomized patients 1–1 into two parallel arms and 
reported at least one statistically significant (P < 0.05) binary outcome 
(primary or secondary). Two reviewers independently assessed eligibil-
ity and extracted data. The FI was determined for the chosen outcome. 
We assessed the level of spin in negative trials and the presence of rec-
ommendations for clinical practice in positive trials.
Results: We identified 166 eligible RCTs with a median sample size of 
207 patients (interquartile range [IQR] 109 to 497). The median FI was 
3 (IQR 1–7), which means that adding three events to one of the trials 
treatment arms eliminated its statistical significance. Further, 21 (13%) 
trials had a FI of zero as the statistically significant outcome was found 
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non-significant when recalculating the P-value using a 2-sided Fisher 
exact test. High spin was identified in 42% (n = 30) of negative RCTs 
while 21% (n = 20) of positive RCTs provided recommendations. Lower 
levels of spin and recommendations were associated with publication 
in journals with high impact factors (P < 0.001 for both).
Conclusion: Statistically significant results in anesthesia and criti-
cal care RCTs are often fragile, and study conclusions are frequently 
affected by spin. Routine calculation of the FI in medical literature may 
allow for better understanding of trials and therefore enhance the 
quality of reporting.
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Introduction: The risk of admitting to the ICU patients at end of life 
has increased with ageing of the population. Yet, it is usually not easy 
to discern a priori the hospitalization which presages a fatal outcome 
from that with a significant potential for recovery. Limitation of life-
supporting therapy (LLST) has become of current practice in the ICU, 
but many countries (including Tunisia) lack legal framework for such 
practice. The aim of the study is to evaluate the magnitude of LLST 
among intensivists practicing in different healthcare facilities.
Patients and methods: A questionnaire was addressed to ICU physi-
cians practicing in university and non-university hospitals in Tunisia. 
They were invited to participate and respond anonymously to a ques-
tionnaire on the limitation and active cessation of care. The ques-
tionnaire included description of participants and their workplace 
characteristics, the frequency of end of life situation in their daily prac-
tice, and insights on the way they handle these situations with or with-
out external help from other health workers.
Results: 101 intensivists (46% having more than 10  years of experi-
ence) practicing principally in ICUs belonging to university hospitals 
(91%), answered the questionnaire. 69 out of 101 participants found 
that limitation of life-support therapy was ethically acceptable but 
active shortening of the dying process was not. The majority were 
more comfortable with withholding than withdrawing life-supporting 
therapy. 72 declared they practiced LLST themselves while an addi-
tional (22%) said that they were aware of such practice in their ICU. The 
estimated ICU deaths preceded by LLST were around 20%. A formal 
written LLST policy was present in 9%, unwritten policy in 52% while 
39% declared they did not have any policy. More than one senior ICU 
doctor usually take part in decision-making regarding LLST in 92%, a 
single senior ICU doctor in 6%, ICU nurse (s) caring for the patient in 
15%. 70% do consider requests for limitation of life-sustaining therapy 
from patients, families or surrogates and 25% are rarely comfortable 
when talking about LLST with the family. 54% strongly agreed on 

the principle of giving analgesics painkillers with LLST to ensure the 
absence of pain during terminal stages, even if death may be hastened 
by their use. 69% regret the lack of ethics consultations or committees.
Conclusion: Limitation of life-supporting therapy is a frequent prac-
tice in Tunisian ICUs although a formal legislative or academic frame is 
lacking. Intensivists claim a legal framework for this practice.
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Introduction: To evaluate the impact of decisions to forgo life-sup-
porting-therapy (DFLST) on survival in patients admitted in intensive 
care unit (ICU) for an infection.
Patients and methods: It was a retrospective, monocentric, obser-
vational study, conducted in 2015, in a medical ICU. We included all 
patients admitted for infection and classified them according to the 
SEPSIS-3 classification. DFLST were separated into two groups- with-
holding and withdrawal life-supporting-therapy. We performed logis-
tic regression to identify predictive factors of hospital mortality.
Results: On the 444 patients who were included, 124 (28%) had DFLST. 
Global mortality was 31%. Predictive factors of hospital mortality 
were on multivariate analysis- DFLST (Odds Ratio (OR) - 42.3, Inter-
val Confidence (IC) 95% [41.50 +43.05], p < 0.01), admission Sepsis-
related Organ Failure Assessment (SOFA) score (OR - 1.1, IC 95% [1.05 
+1.24], p = 0.04), admission lactatemia (OR - 1.2 IC 95% [1.06 +1.31], 
p = 0.05), moderate to severe chronic kidney disease (OR - 5.9, IC 95% 
[4.74 +7.09], p = 0.03), chronic steroids (OR - 3.3, IC 95% [2.25 +4.43] 
p = 0.02), and chronic hepatopathy (OR - 6.7, IC 95% [5.10 +8.37], 
p = 0.02). According to the subtype of DFLST (withholding or with-
drawal), and the subtype of infection (sepsis or septic shock), there 
were significative statistical differences on hospital mortality- for 
sepsis, 17 (8%) patients without DFLST, 22 (55%) patients with with-
holding, and 30 (100%) patients with withdrawal, p < 0.05 + for septic 
shock, 20 (23%) patients without DFLST, 14 (73%) patients with with-
holding, and 32 (100%) patients with withdrawal, p < 0.05 (Figure  1). 
Early predictive factors of DFLST were in multivariate analysis- age 
(OR - 1.03 IC 95% [1.01 +1.05], p < 0.01), metastatic cancer (OR 5.2 IC 
95% [4.12 +6.12], p < 0.01), respiratory (OR 1.3 IC 95% [1.05 +1.49], 
p = 0.03), renal (OR 1.3 IC 95% [1.16 +1.54], p < 0.01) and neurologic 
(OR 1.6 IC 95% [1.32 +1.80], p < 0.01) items of initial SOFA score, and 
fungal infection (OR 7.6 IC 95% [6.16 +9.14], p < 0.01).
Conclusion: DFLST are an independent factor of mortality in patients 
with sepsis and septic shock in ICU. This result may influence our clini-
cal practice and show up the necessity to collect DFLST in studies.
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Introduction: Since 2005, the medical decision to withhold or with-
draw treatments in a patient who is unable to express his wishes has 
been legally framed by the Leonetti law- such a resolution can only 
be adopted after a so-called collegial reflection procedure. Regard-
ing the deliberation that precedes the decision, the medical societies 
and ethical reflection committees have issued recommendations in 
terms of standardization, training and transparency. Our study aims to 
evaluate the deliberative members’ perception of the collegial proce-
dures implemented in a French medical intensive care unit. The main 
objective of our survey was to assess the role of collegial procedure 
within the decision-making process, with a core issue- is deliberation 
perceived as the approval of a decision already taken or as an ethical 
discussion that lies at the heart of the decision-making?
Patients and methods: The perception of nurses, nurse aids, residents 
and doctors was assessed using a five-section questionnaire with 
open-ended and multiple answer questions. Characteristics of patient 
admitted to the ICU in 2017, as well as those of the collegial proce-
dures undertaken during the same period, were collected.
Results: Of the 230 formal collegial procedures (14.6% of patients 
admitted) registered in 2017, over 90% were attended by at least a 
resident, a nurse and a doctor. The analysis of the 47 questionnaires 
filled in by 5 doctors, 6 residents, 29 nurses and 10 nurse aids shows 
global satisfaction regarding the organization, duration, exchanges 
and consideration of the participants’ opinions. While nurse aids are 
often absent from the deliberations and show moderate implication 
in the decision making, their contribution on very specific aspects of 
individual care is desired by other healthcare professionals. Caregivers 
also deplore the limited involvement of an external consultant whose 
role would be to provide neutral expertise on the patient’s conditions. 
Based on the examination of responses to the open-ended ques-
tions, it seems necessary to reposition the collegial procedure within 
a complex deliberative process which gradually leads, throughout the 
hospital stay, to contingent and revocable decisions of foregoing cer-
tain treatments deemed useless, disproportionate or having no other 
object than the artificial preservation of life.
Conclusion: Despite a limited number of participants, this single-
center study suggests several refinements and improvements in our 
collegial reflection procedure in terms of legal and ethical knowledge, 
organization, and attendance.
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Introduction: Organ donation and transplantation remain below 
requirements in Morocco. Each year we see the number of patients 
needing organ transplantation (OD) getting bigger. We are facing 
a real shortage in OD. Moroccan students, who represent the young 
generation, could be the key for a future improvement in organ trans-
plantation. We lead a study in order to determine their knowledge and 
aspirations concerning this life saving therapy.
Patients and methods: It’s a descriptive prospective study- a survey 
lead in eight higher education institutions. We used a pre-established 
questionnaire. We analyzed 4 main themes- knowledge assessment, 
opinions towards OD, its causes and ways of improving it in our coun-
try. Data was analyzed using SPSS 20.0 software.

Results: We questioned 991 students- 97, 2% had already heard 
about OD, and 69.9% were aware that it was possible to practice it in 
Morocco. 80.3% had an idea about lethal diseases requiring the use of 
transplantation and 75% were able to identify transplantable organs 
and tissues, 43.5% underestimated the number of people waiting for 
transplants, 57.6% thought that the acts of organs removal and trans-
plantation are done in private clinics. 62.8% were aware of the law 
governing OD in Morocco, only 31.4% had trust in this law and 91.3% 
ignored the registration steps in the donation acceptance register. 
71.4% were convinced of the perfect compatibility of OD with Muslim 
religion, the majority of students (92.5%) were in favor of OD. Among 
the group of respondents refusing the donation of their organs, the 
right of refusal and religious obstruction were at the top of the list of 
the determinants of the refusal with respective prevalence of 47.10% 
and 24.3%, and only 23.3% of the students had expressed their opin-
ion to their relatives.
Conclusion: This study shows that young Moroccans are supportive of 
OD despite their limited knowledge of the subject. The development 
of this therapy must go through information and regular motivation 
of people. General conferences and seminars represent a solution in 
spreading awareness among generations in order to establish a strong 
policy of organ donation in an early future.
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Introduction: Encephalic death and organ donation are widely 
debated.The promotion of organ donation including a brain dead 
donor requires us to explore the concept among our population.We 
aimed to evaluate the knowledge and attitude of consultants in a non-
university hospital center concerning organ donation and the concept 
of brain death.
Patients and methods: We carried out a descriptive study for one year 
in a Moroccan non-university hospital center. The target population 
was the consultants of this hospital center. A questionnaire was filled 
out anonymously and aimed to evaluate organ donation, knowledge 
of the concept of brain death and organ transplantation in brain-dead 
patients, the wearing of a voluntary organ donor card, the discussion 
of donations of family organs, family consent in case of cadaveric 
donor, receiving organs from a living donor and donation of organs 
and religion.
Results: 746 people were included. Their average age is 
21.30 ± 9.2 years with male predominance. The values associated with 
organ donation are for 38.49% of saving lives for 37.57% a gesture of 
charity, 12.17% a gesture of altruism and 11.77% a duty.85.81% do not 
know what it is an encephalic death .70.37% do not know that there 
were donations of organs of patients in a state of brain death .34.26% 
know it there are contraindications to the organ donation of patients 
in a state of encephalic death .55.95% do not agree to donate one of 
their organs during their lifetime.57.69%are for organ donation for the 
purpose of treating patients and 27.45% are without opinion. 71.16%. 
refuse to carry a voluntary organ donor card. 86.24% agree to receive 
an organ from a living donor and 12.42% to receive an organ from a 
deceased donor .88.22% have never reported their positions to their 
loved ones. 73.94% are in favor of organ donation after their death 
.45.50% replied that the Muslim religion allows living organ donation to 
live and 21.72% replied that it authorizes the donation of organs from 
living to organs of a patient in a state of encephalic death to a living.
Conclusion: A clear disparity is found in the conception of brain death 
and organ donation despite information campaigns and media cover-
age. The population studied has socio-demographic and cultural char-
acteristics that require adapting the information tools with a cultural 
approach.
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Introduction: The recreational use of 3.4-methylenedioxymetham-
phetamine (MDMA) has become common since the end of the 90  s 
and the number of poisonings has significantly increased during these 
last years. MDMA is responsible for serotoninergic toxicity leading to 
the onset of hyperthermia and multiorgan failure. Our objectives were 
to describe the time course of body temperature, serotoninergic signs 
and biological parameters in the severely MDMA-poisoned patients in 
order to understand the evolution of these parameters in relation to 
the plasma concentration of MDMA and its main metabolite, methyl-
enedioxyamphetamine (MDA).
Patients and methods: We conducted a retrospective single-centre 
observational study including all MDMA-poisoned patients admitted 
to the intensive care unit (ICU) and who developed fever (body tem-
perature > 38.5  °C) and symptoms signs of serotoninergic syndrome 
(according to Sternbach’s criteria). Plasma MDMA and MDA concentra-
tions were determined using liquid chromatography coupled to mass 
spectrometry.
Results: Sixteen MDMA-poisoned patients (out of 58 MDMA-exposed 
patients admitted to the ICU over a 10-year period) who presented 
serotoninergic syndrome with fever (> 38.5  °C) attributed to MDMA 
exposure and treated with supportive care, external cooling and 
cyproheptadine (a non-specific serotonin receptor antagonist) were 
included in this study. The patients were 6 females et 10 males, of 
22-year old [20 - 26] (median [percentiles 25 - 75] and had used recrea-
tional MDMA and found in a night-club (75%), in the street (19%) or 
at home (6%). The body temperature reached 39.7 °C [38.8 - 40.9] and 
the presentation was complicated by cardiac arrest (19%), cardiovas-
cular failure (44%), aspiration pneumonia (56%), hospital-acquired 
infections (25%) and fatality (6%). In four patients (25%), worsening in 
the clinical (heart rate, pyramidal syndrome, EEG encephalopathy) and 
biological parameters (transaminases, prothrombin index, creatinine 
phosphokinase) included in the serotoninergic syndrome was surpris-
ingly observed in parallel to the increase in body temperature (due 
to a concomitant infectious or inflammatory non-toxic event). The 
observed worsening occurred in the absence of any increase in the 
plasma MDMA and MDA concentrations (N = 2) and even in the pres-
ence of undetectable concentrations (N = 2).
Conclusion: MDMA use results in serotonin syndrome possibly lead-
ing to the onset of hyperthermia, organ failure and death, despite 
optimal care. Worsening in the serotonin syndrome during the ICU 
stay of severely MDMA-poisoned patients, without increase in plasma 
MDMA concentration is observed in 25% of the patients. The exact 
molecular mechanisms involved in this “serotoninergic memory” 
remain to be clarified.
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Introduction: Carbon monoxide (CO) is a leading cause of poi-
son related lethality in France. Moreover, survivors may develop 
severe neuro-cognitive sequelae. Few studies sought to determine 

prognostic factors related to CO induced coma. The primary objective 
of our study was to determine prognostic factors for ICU-mortality fol-
lowing CO induced coma. Our secondary objective was to determine 
prognostic factors of CO related cognitive sequelae, at the time of 
intensive care unit (ICU) discharge.
Patients and methods: Retrospective observational study from Janu-
ary 2000 to December 2012. All comatose patients (Glasgow coma 
score < 8) due to carbon monoxide poisoning, treated by hyperbaric 
oxygen therapy in a tertiary hospital in the greater Paris area were 
included in the current study. Clinical, biological, iconographic and 
electrophysiological data were collected from medical files.
Results: 184 patients were included, median [IQR] age was 42 [30 - 56] 
years, 105 patients (57.4%) were male. Causes of poisoning were 
mainly CO exposure n  =  55 (30%) and smoke inhalation n  =  107 
(58.5%). 30 patients (17%) died during their ICU stay while 26 (14.7%) 
presented cognitive sequelae at ICU discharge. Multivariate analy-
sis found that cardiac arrest (OR 1.28; IC95% [1.14 -1.44] + p < 0.001), 
EEG anomalies (OR 1.34 + IC95% [1.21–1.49] p < 0.001), and the 
Simplified Acute Physiology Score (SAPS II) (OR 1.04 + IC95% [1.01–
1.07) + p = 0.02) were associated with ICU-mortality. Neuroimaging 
anomalies (OR 1.53 + IC95% [1.36–1.72] + p < 0.001) were associated 
with cognitive sequelae at ICU discharge. Neither lactate nor carboxy-
hemoglobin levels were associated with cognitive sequelae or mortal-
ity in our cohort.
Conclusion: In our study, predictive factors of ICU-mortality in CO 
induced comatose patients were a cardiac arrest, EEG anomalies and 
the SAPS II score. Neuroimaging anomalies were predictive of cogni-
tive sequelae at ICU discharge.
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Introduction: The recreational use of poppers has been increas-
ing in France since the last judgment of the National Council in June 
2013 re-authorizing their marketing. Poppers contain various alkyle 
nitrites which are highly oxidant compounds able to induce methe-
moglobinemia (MetHb) with deleterious and even life-threatening 
consequences in humans. Our objective was 1)- to describe the cir-
cumstances, complications and outcome of the patients admitted to 
the intensive care unit (ICU) for MetHb onset attributed to the expo-
sure to poppers and 2)- to investigate the relationship between the 
serum lactate concentration and the MetHb before treatment.
Patients and methods: We conducted a retrospective monocentre 
observational study including all patients admitted to the ICU with 
increased blood MetHb (> 0.7%) following the exposure to poppers. 
We investigated the relationships between SpO2, serum lactate con-
centration and MetHb on ICU admission by calculating the Pearson’s 
coefficients and using the Bartlett’s test of sphericity.
Results: Twenty-six patients (24 males and 2 females aged of 42 years 
(35 - 48) [median (percentiles 25 and 75)]) were included. The pop-
pers had been snorted (77%), ingested (19%) or snorted + ingested 
(4%), in a recreational multi-drug exposure (65% + mostly accom-
panied by gamma-hydroxybutyrate use). On admission, MetHb was 
20.0% (1.5 - 44.0). The patients received methylene blue infusion 
(62%), mechanical ventilation (35%), catecholamine infusion (12%) 
and exsanguino-transfusion (4%). On admission, the SpO2 was 91% 
(83 - 94) and weakly correlated to the MetHb (R2 = 0.3, p = 0.01) while 
the serum lactate concentration was 2.2 mmol/L (1.3 - 3.9) and highly 
correlated to the MeHb (R2 = 0.7, p < 0.0001). Plasma lactate con-
centration of > 2  mmol/L was highly predictive of MetHb > 20%, with 
91.7% sensitivity, 90.9%, specificity, 91.7% positive predictive value 
and 90.9% negative predictive value.
Conclusion: The use of poppers is responsible for life-threatening 
consequences attributed to MetHb. Our data clearly supported the 
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recommendation by the international and French guidelines to 
administer methylene blue in patients developing MetHb > 20% by 
evidencing that tissue hypoxia is almost consistently present above 
this threshold.
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Introduction: Cardio-circulatory failure is one of the leading causes 
of death in acute poisoning. The aim of our work was to analyze the 
hemodynamic profile of intoxications to non-cardiotropic products, 
and to identify the prognostic factors.
Patients and methods: This was a prospective, 1-year study, including 
any patient over the age of 15 years, in primary admission to the vital 
emergency room, for non-cardiotropic drug intoxication but also non-
drug. The analyzed parameters were- clinical examination, electrical 
abnormalities, echocardiographic data and troponin level, this evalu-
ation performed with H24 intake. The statistical analysis was univariate 
with a p < 0.05.
Results: 251 patients were included, with an average age of 29, with a 
_ sex ratio. The toxic products found were organophosphorus (39.1%), 
benzodiazepines (16.4%), aluminum phosphide (14.7%), cocaine 
(12.3%), carbon monoxide (8.9%),, 8%) and tricyclic antidepressants 
(5.2%). Cardiocirculatory insufficiency was observed in 62 patients 
(24.6%), electrical abnormalities in 45 patients (17.9%), elevation of 
troponin in 22 patients (8.7%) and echocardiographic abnormalities 
in 20 patients (7.9%).The incidence was particularly high for aluminum 
phosphide and tricyclic antidepressants.The overall mortality rate 
was 9% (36 deaths), depending on the offending product- 45.9% for 
aluminum phosphide, 30.7% for tricyclic antidepressants, 12.9% for 
cocaine, 8, 1% for organophosphorus compounds and 4.9% for benzo-
diazepines. (Figure 1) The correlation between clinical and paraclinical 
abnormalities and the occurrence of death is shown in Table 1.
Discussion: In toxicology, the range of cardio-toxic products is much 
wider than the class of cardiotropic drugs. Indeed, very many prod-
ucts are at the origin of a cardiovascular toxicity. The mechanism of 
this failure is variable- membrane stabilizing effect (antidepressants, 
beta-blockers, calcium channel blockers, organophosphorus), diastolic 
dysfunction, rhythm disorders, toxic myocarditis, myocardial necrosis 
(Phostoxin, cocaine, CO) or vasodilatation (antihypertensives).
Conclusion: The difficulty of accurately assessing the incidence and 
prevalence of cardio-circulatory failure due to toxic causes is due, 
among other things, to the lack of validated studies to propose better 
diagnostic and therapeutic techniques. In our study, the 2 main factors 
of poor prognosis were cardiocirculatory insufficiency and echocardio-
graphic abnormalities.
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Introduction: Cocaine is the most frequently used psychostimulant 
illicit drug worldwide. In France, its use has significantly increased dur-
ing the last ten years, with two main modalities- the recreational snort-
ing of cocaine hydrochloride and the inhalation of smoked “crack” 
(free-base form of cocaine, obtained by cocaine salification using com-
mon baking soda or ammoniac) in highly dependent and dissocial-
ized users. The neurological, cardiovascular, respiratory and metabolic 
complications of cocaine are relatively well-known + however, dif-
ferences between cocaine hydrochloride and crack-related toxicities 
have been poorly investigated. Our objectives were to describe and 
compare the circumstances and the resulting complications of cocaine 
use in the patients admitted to the intensive care unit (ICU) in relation 
to the route of exposure, i.e. snorting versus inhalation.
Patients and methods: We conducted a retrospective single-centre 
observational study including all cocaine-poisoned patients admit-
ted to the intensive care unit over an 8-year period (2011–2018). 
Comparisons between the two routes of cocaine exposure were per-
formed using an univariate analysis (Chi-2 and Mann–Whitney tests, as 
requested).
Results: Seventy-two patients (age, 35  years [30 - 46] (median, [per-
centiles 25 and 75]) were included. Toxicity mainly resulted from mul-
tidrug use [benzodiazepines (79%), ethanol (32%), methadone (29%), 
tetrahydrocannabinol (23%) and amphetamines (21%)]. The Glasgow 
coma score on admission was 10 [3-15]. Complications included car-
diac arrest (N = 9), aspiration pneumonia (N = 19), acute renal failure 
(N = 15), malignant hypertension (N = 7), ischemia thrombosis events 
(N = 5), seizures (N = 5), hyperthermia (N = 5), myocardial infarction 
(N = 1) and death (N = 5). Users by snorting (N = 34) presented sig-
nificantly more severe symptoms than users by inhalation (N = 25), 
with lower Glasgow coma score (p = 0.02), more intense adrenergic 
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syndrome (p = 0.009 for tachycardia), more elevated plasma lactate 
concentration (p = 0.002), lower platelet count (p < 0.0001) and more 
marked rhabdomyolysis (p = 0.02). Snorting cocaine was less fre-
quently associated with methadone use (p < 0.0001). Cocaine snorting 
patients more frequently developed cardiac arrest (p = 0.02), aspi-
ration pneumonia (p = 0.04) and requested mechanical ventilation 
(p = 0.0002).
Conclusion: Cocaine use may lead to severe complications requiring 
ICU admission. Our findings suggest that complications attributed to 
cocaine hydrochloride snorting are more severe than the complica-
tions attributed to crack inhalation. Experimental investigations may 
interestingly complement our study to allow better understanding of 
the mechanistic reasons supporting these observed differences.

P‑83  
Bromazepam poisoning in the intensive care unit‑ usefulness 
of the plasma bromazepam concentration for patient 
management
Bruno Megarbane (speaker)1, Sybille Riou1, Marion Soichot2, Nicolas 
Péron1, Pierre Mora1, Isabelle Malissin1, Laurence Labat 2
1Department of Medical and Toxicological Critical Care, Lariboisière Hos‑
pital, Paris, FRANCE; 2Toxicology laboratory, Paris, FRANCE   
Correspondence: Bruno Megarbane ‑ bruno.megarbane@lrb.aphp.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-83

Introduction: Bromazepam is the most commonly used and the 
most frequently involved benzodiazepine in acute drug poisonings in 
France. Our objectives were 1) to report the complications and man-
agement of bromazepam-poisoned patients admitted to the ICU and, 
2) to investigate bromazepam pharmacokinetics in overdose and the 
relationships between the coma depth and plasma bromazepam con-
centration on admission.
Patients and methods: We conducted a retrospective single-centre 
observational study including all bromazepam-poisoned patients 
admitted in 2011–2018, evidenced by at least one plasma bromaz-
epam concentration in the toxic range during their stay. We studied 
the correlation between the presumed ingested dose of bromazepam, 
the plasma concentration of bromazepam and the coma depth deter-
mined by the Glasgow coma score by calculating the Pearson’s coef-
ficients and using the Bartlett’s test for sphericity.
Results: One-hundred and sixty-four patients [112 females and 
52 males age, 51  years (41–63) (median (percentiles 25–75)] were 
included. Toxicity resulted from multidrug ingestions (75%), with 
a presumed bromazepam ingested dose of 180  mg (113–180) and 
plasma bromazepam concentration on admission of 1.88  mg L 
(0.87–2.70). Consciousness impairment was marked [Glasgow coma 
score, 9 (3–14)], hypotonic coma (43%) and decrease loss in tendon 
reflexes (26%)]. Complications included aspiration pneumonia (49%), 
increase in liver enzyme (79%), cardiovascular (21%) and renal failure 
(10%). Sino- and atrio-ventricular blocks were found in 17% of the 
cases. Flumazenil [bolus dose of 0.3  mg (0.2–0.4) followed by infu-
sion rate of 0.4 mg h (0.3–0.6) during 24 h (17–60)] was administered 
in 28% of the patients while 40% of the patients were intubated and 
mechanically ventilated. In the subgroup of mono-intoxications with 
bromazepam, no significant correlation between the coma depth and 
the plasma bromazepam concentration was observed (R2 = 0.1 + Bart-
lett’s test, p = 0.3). Factors associated with the requirement of tracheal 
intubation (vs. flumazenil use) included lower Glasgow coma score 
(p = 0.002) and more elevated serum lactate concentration (p = 0.03). 
No significant relationship was evidenced between the ingested dose 
and the plasma concentration of bromazepam on admission.
Conclusion: Acute bromazepam poisoning is frequent and may be 
responsible for life-threatening consequences. The ingested dose and 
the plasma concentration of bromazepam are not correlated with the 
coma depth and do not predict the necessity of tracheal intubation, 
thus suggesting high inter-individual variability in the drug toxicity 
and optimal management.
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Introduction: 3.4-Methylenedioxymethamphetamine (MDMA), also 
known as Ecstasy, is a recreational drug, popular among youth in 
Europe and America since the 1990s. During the last decade, there has 
been a remarquable increase in cases of MDMA poisoning admitted 
in our ICU. The present study aimed to better know the epidemiologi-
cal, clinical and therapeutic characteristics of this poisoning in order to 
improve its prognosis.
Patients and methods: It was an observational retrospective study 
spread over nine years from 1st January 2010 to 22th September 2018 
in a toxicological ICU, including all patients admitted for acute MDMA 
poisoning.
Results: During the study period, MDMA poisoning accounted for 
0.15% (n = 14) of all the acute poisonings requiring hospitalization in 
our Intensive Care Unit. Most of them were between 2016 and 2018. 
Their mean age was of 20  years [15, 30], with a sex-ratio of 6. Eight 
patients (57%) were drug-addicted. Exposures were single-drug in 4 
cases (28.6%). In the other cases, Ecstasy was co-ingested with alcohol 
in 6 cases, benzodiazepine in 2 cases, trihexyphenidyl in 2 cases and 
both cannabis and heroin in one case. The supposed ingested dose 
(SID) was unknown in 4 cases, for the other ones, the median SID was 1 
pill and the half [1, 4]. The consultation delay was of 6 ± 3 h after inges-
tion. The main symptoms were mydriasis (79%), agitation (71.4%), 
tachycardia (64.3%) with an average of 114 bpm [102, 145], hallucina-
tions (57%) and hypertension (57%). The five coma patients were intu-
bated and required sedation with midazolam in 60%. Only one patient 
required curare for malignant hyperthermia at42°c. Eleven patients 
developed rhabdomyolysis with average rates of creatine phospho-
kinase and lactate deshydrogenase respectively of 9479 UI [326, 
54000] and 680 UI [144, 2825]. Two patients developed disseminated 
intravascular coagulation and fulminant hepatitis with high rates of 
alanine aminotransferase (4631 UI and 2223 UI), aspartate aminotrans-
ferase (3695UI and 1876 UI) and low factorV (5% and 60%] for which 
they received N-acetylcysteine. One patient received cyproheptadine 
as antidote at 12  mg a day. Thirteen patients were discharged from 
the ICU with a mean length of stay of three days. One patient died of 
hepatic encephalopathy with cerebral herniation.
Conclusion: As it was shown, the MDMA poisoning presents a vital 
risk due to the serotonin syndrome. The clinician must be warned to 
recognize better its symptoms and its severity in order to improve its 
management.
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Introduction: Incidence of imported severe malaria (SM) increased 
and patients characteristics and prognosis changed since early 2000. 
Our objective was to analyze changes in clinical presentation and out-
comes since artesunate became first-choice treatment of SM.
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Patients and methods: Retrospective observational single-center 
study in the medical ICU of a referral university hospital conducting 
on patients admitted for SM over a 14-year period (2004–2017). Demo-
graphic variables, severity scores, WHOs severity criteria on admission, 
ICU and hospital lengths of stay were collected. Patients’ character-
istics and outcomes were compared between two periods, namely 
2004–2012 and 2013–2017 when artesunate has become first-choice 
treatment. A poor outcome was defined as the composite endpoint 
of death, or ICU length of stay > 2 days, or requirement for vasopres-
sors, invasive mechanical ventilation and or renal replacement ther-
apy started after the first day in ICU. Univariate analysis and stepwise 
multivariate logistic regression stratified by period were performed to 
identify factors associated with a poor outcome.
Results: 189 patients were included, 98 before and 91 after 2013. Main 
epidemiological and clinical characteristics are on Table. Even if the 
number of WHO criteria for SM was comparable in both groups, SAPS 
II, SOFA and ICU length of stay were significantly higher before 2013. 
Patients visiting friends or relatives (VFR) in their home country or liv-
ing in endemic areas seemed more frequent after 2013 (p = 0.07).
Poor outcome occurred in 63 cases before 2013 and 32 cases after 
2013 (p < .01). Risk factors of poor outcome were impaired con-
sciousness (adjOR = 3.25, 95%CI (1.50–7.07), p = 0.003), shock 
(adjOR = 3.46, 95%CI (1.36–8.85), p = 0.01) and creatinine > 265 µmol L 
(adjOR = 14.16, 95%CI (4.95–40.48), p < .001). Patients VFR or living in 
endemic areas were associated with a better outcome (adjOR = 0.34, 
95%CI (0.15–0.77), p = 0.01). In the final model, artesunate therapy did 
not significantly improve the outcome as compared to quinine-based 
therapy (adjOR = 0.53, 95%CI (0.16–1.71), p = 0.28).
Conclusion: Patients with SM admitted in our ICU after 2013 were 
less severe than those before 2013. These trends could be partially 
explained by the increasing proportion of immune patients VFR or liv-
ing in endemic areas. After adjustment on severity and stratification by 
period, artesunate was not significantly associated with a better out-
come than IV quinine.
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Introduction: Clostridium species are important agents of anaerobic 
infections that may be associated with a wide range of severe clini-
cal diseases requiring ICU admission. Data focusing on non difficile 
Clostridium species bacteriemia in ICU are scarce and rely mainly on 
case reports. We sought to define the clinical and biological character-
istics, risk factors for acquisition, Clostridium ecology and outcomes of 
non difficile Clostridium species bacteriemia in critically ill patients.
Patients and methods: This is a multi-centric retrospective cohort 
study (from 6 ICUs) including all patients diagnosed with non-difficile 
clostridium bacteriemia between January 2002 and June 2018.
Results: Fifty patients were included. Median age was 65 (53–80) years 
old. For 70% of patients, Clostridium bacteriemia occurred the day of 
ICU admission. Median Charlson score was 5 (3–7). Underlying condi-
tions included- onco-haematological malignancy (38%), chronic alco-
hol abuse (28%), diabetes (28%), chronic cardiac failure (24%), obesity 
(24%), cirrhosis (18%), and chronic kidney injury (12%). First symptoms 
started the day of ICU admission (median 0 (0–1) day between symp-
toms and ICU admission). Patients presented with fever in only 25% 
of the cases, hypothermia in 16%, shock in 83%, coma in 40%, acute 
respiratory failure in 21%, and cardiac arrest in 26%. Digestive symp-
toms were presents in 52% cases. At ICU admission, median SAPS II 
score was 69 (49–91), median SOFA score was 11(8–14). Overall, 85% 
patients required vasopressors, 81% invasive mechanical ventilation, 
and 44% renal replacement therapy. Twenty-four percent of patients 
experienced massive hemolysis. Median serum lactate level was 6 mM 
(3–10). Most of infections (44%) were due to C. perfringens, followed 
by C. ramosum (10%), C. septicum (10%) and C. tertium (8%). Digestive 
infection was diagnosed in 62% of the cases, and skin infection in 4% 
of the cases. Gas gangrene was present in 12% of the patients, and sur-
gery was necessary in 28%. Most of species were sensitive to Penicillin 
(93%). Two third (66%) of patients died in ICU, and hospital mortality 
was 80%. In non survivors, median time between ICU admission and 
hospital death was 1 (0–9) days.
Conclusion: Alcohol consumption, diabetes and underlying malig-
nancies are the main risk factors of Clostridium bacteriemia. CLinical 
manifestations are non specific, but digestive symptoms and hemoly-
sis should alert the physicians. Considering the risk of fulminant course 
and the high lethality of these infections, adequate antibiotics should 
be started as soon as the diagnosis is suspected.
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Introduction: tetanus, an infective non-immunizing disease, is still 
endemic in many developing countries and is responsible for a high 
mortality. The aim of our work was to describe the management of 
patients admitted to the ICU for tetanus.
Patients and methods: this is a descriptive study based on retro-
spective analysis done over a 10  years period, from January 2008 to 
December 2017 in Intensive Care Unit. Included were patients admit-
ted for tetanus. Studied variables were sociodemographic characteris-
tics, clinical, therapeutic and prognostic data.
Results: 53 out of 3031 patients (1.7%) were admitted for tetanus. 
Mean nage of patients was 21.2 ± 18.1  years. Showing male pre-
dominance with a sex ratio of 2.5. Trismus associated to generalised 
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contractures and spasms was present in 32 patients (60.4%). The port 
of entry was found in 40 patients (75.5%). The mean score of Dakar 
was 2.3 ± 0.8. To struggle against spasms and contractures, the com-
bination of magnesium sulfate and diazepam was administered in 33 
patients (62.3%). Mechanical ventilation was needed in 17 patients 
(32.1%). The mean length of hospitalisation was 12.8 ± 8.6  days. The 
lethality was to 51%.
Conclusion: tetanus a pathology still met in our unit. Its lethality 
remains high. Intensification of the vaccination campaign in necessary 
to eradicate this disease.
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Introduction: Pneumocystis jirovecii pneumonia (PJP) is associated 
with higher rates of intubation and mortality in non-HIV immunocom-
promised hosts. The objectives of our study were the establishment of 
early risk factors of severe PJP and mortality in non-HIV patients, with a 
focus on the impact of broncho alveolar lavage (BAL) cytology.
Patients and methods: We prospectively enrolled patients with PJP 
admitted to Nantes University Hospital from January 2012 to Janu-
ary 2017. Severity was defined as acute hypoxemic respiratory failure 
(ARF) with high-flow oxygen use (FiO2 ≥ 50% or PaO2 FIO2 < 150). Fac-
tors associated with severity and PJP specific death were analysed by 
non-parametric tests and logistic regression (univariate and multivari-
ate) in whole population and non-HIV patients.
Results: Among the 506 patients with pneumocystis identification, 
107 patients met criteria for PJP of whom 53 (49.5%) met criteria of 
severity, 51 patients required ICU admission, 30 of them requiring 
mechanical ventilation. Death within 90 days post-admission occurred 
in 45% of severe vs 9% of non-severe cases (p < 0.001). Early risk 
factors associated with severity were- age > 55  years (odds Ratio 
(OR) = 2.6, 95% confidence interval (95%CI) = 1.12–6.3, p < 0.02), albu-
minemia < 27  g L (OR = 3.3, 95%CI = 1.25–9, p < 0.001), blood neutro-
phil > 6.5G L (OR = 6.5, 95%CI = 2.4–20, p < 0.001), bronchoalveolar 
lavage (BAL) neutrophil > 12% (5.7, 2–18, p < 0.001), BAL PJ positive 
direct examination (OR = 2.8, 1.2–6.9, p = 0.01), in the overall cohort. In 
contrast, HIV positive status (OR = 0.33, 95% CI = 0.1–1, p = 0.05), and 
alveolitis on BAL (0.3, 0.1 = 0.8, p = 0.01) were protective factors for 
severity. In multivariate analysis among the non HIV patients, the lym-
phocytic alveolitis (HR = 0.22, 95% CI = 0.05–0.94, p = 4e-2) was associ-
ated with improved prognosis, whereas SOFA score ≥ 5 on admission 
(HR = 14, 95% CI = 6–36, p = 6e-9) was associated with pneumocysto-
sis-specific mortality.
Conclusion: The initial severity of pneumocystosis evaluated by SOFA 
score is a major prognostic factor predictive of the global and specific 
mortality of pneumocystosis. Age, albuminemia, bronchoalveolar lav-
age (BAL) neutrophil > 12%, BAL PJ positive direct examination and 
SOFA score ≥ 5 are associated with severe pneumocystosis with the 
worst prognosis.
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Introduction: Candiduria is increasingly frequent among patients 
admitted to intensive care unit. There is no clear discriminating thresh-
old that can predict the occurrence of invasive candidiasis. Purpose- To 
identify the interest of the yeasts numeration in the urine for the early 
diagnosis of invasive candidiasis.
Patients and methods: A prospective study was carried out in Sfax-
Tunisia intensive care unit over a period of 4  months (March–June 
2016). Selection criteria- Patients included were those having at 
least one major risk factor or two minor risk factors to develop IC 
(Table I). Once included in the study, a search for Candida in urine 
was performed on the 3rd day of hospitalization and then once a 
week. Patients with candiduria carried a multiple mycological sam-
ples from other body sites and blood culture. Pittet index was calcu-
lated as well as Candida Score. The diagnosis of invasive candidiasis 
was made on the basis of the presence of candidemia or after expert 
advice during daily visits to patients with at least one of the follow-
ing symptom + fever (> 38.5 °C) or hypothermia (< 36 °C), unexplained 
hypotension or absence of response to adequate antibiotic treatment 
for a suspected bacterial infection.
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Results: heighty height patient were included. Candiduria was 
found in 25 patients (28.4%) and 13 patients had candiduria den-
sity > 105  CFU/mL. C. albicans was found in 13 patients. The mean 
interval between admission and the onset of candiduria was 
11.9 ± 16.42  days. Seven patients (9%) developed candidemia + from 
whom 5 had a concomitant candiduria. The diagnosis of invasive 
candidiasis was made in 14 patients (9%). The risk factors to develop 
invasive candidiasis in patients with candiduria were- renal failure 
(p = 0.17), candida score > 2.5 points (p = 0.04) and Pittet index > 0.5 
(p = 0.01). By logistic regression, only renal failure was the inde-
pendent factor associated with invasive candidiasis in patients with 
candiduria (p = 0.02, OR 17.6, 95% CI 1.5–203.8). An association can-
diduria > 105 CFU ml and a Pittet index > 0, 5 were significantly asso-
ciated with invasive candidiasis (P = 0.04). The mortality rates were at 
37.5%.
Conclusion: Candiduria > 105  CFU  ml in the intensive care patients 
with several risk factors can predict invasive candidiasis. So a perma-
nent mycological surveillance is widely recommended in order to 
make the early diagnosis and to start appropriate antifungal therapy.
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Introduction: Fungal infections (FI) had risen and caused significant 
morbidity and mortality in critically ill patients. Our aims were to 
describe epidemiology of fungal colonization and infection in patients 
admitted in medical intensive care unit (ICU), and to determinate their 
risk factors.
Patients and methods: Retrospective study carried in an ICU from 
October 2016 to 15 September 2018. Demographic characteristics of 
patients and risk factors for fungal infection and colonization were 
evaluated. The data about epidemiology, patient significant clinical 
data, surgery, mechanical ventilation, dialysis, central venous catheter, 
urinary catheter, arterial catheter, total parenteral nutrition, leucope-
nia, neutropenia, previous antimicrobial therapy or prophylaxis were 
collected.
Results: Twenty-three per cent of the 164 patients enrolled in our 
study, had fungal infection (25 cases) or fungal colonization (13 
patients). Median score was 3 [2–3]. Candida albicans was isolated 
in 60% of infections cases and 46.1% in colonization cases. Candi-
duria was detected in 40% and candidaemia was observed in 52% of 
patients. Patients who had developed fungal infections had central 
line insertion in (92%), prolonged length of stay (76%), prolonged 
antibiotic therapy (68%), use of corticosteroids (36%), and neutrope-
nia (12%). Fluconazole was the first line used antifungal treatment 
(n = 23). Amphotericine B was used in three patients. Median hospital 
stay was 27 [18 - 49] days. Multivariate analysis revealed that catecho-
lamine use was associated with fungal infection and colonization 
(p = 0.04).
Conclusion: Fungal infection and colonization were frequent in our 
population but only use of catecholamine appeared as a risk factor.
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Introduction: Invasive fungal infections are increasingly observed in 
the ICUs where they concern more specifically the non-neutropenic 
patients. In the absence of simple and accessible techniques for early 
microbiological diagnosis, the use of antifungals is steadily increas-
ing, with a more frequent use of echinocandins. Little is known on the 
extent of the problem and the typology of antifungal prescription in 
Tunisian ICUs. In this bicentre study, we describe the prescription cir-
cumstances of antifungals in 2 Tunisian ICUs.
Patients and methods: During the study period (2014–2017) all pre-
scription of antifungals were analysed. Analysis concerned demo-
graphics, clinical circumstances (history and acute disease, procedures, 
previous drugs, and life-threatening conditions at the time of antifun-
gal therapy), as well as the basis of antifungal prescribing (targeted vs. 
preemptive empiric).
Results: 112 patients were enrolled in the study (64 men, mean age- 
56 ± 18  years) were admitted. Leuconeutropenia was present in 5%, 
and steroids were administered to 20%. The majority of patients were 
mechanically ventilated (83%), had central venous line (80%), had 
either severe sepsis or septic shock (86%), were under large-spectrum 
antibiotherapy (96%) for more than 3 days (72%). Antifungal treatment 
was started more often on a preemptive empiric basis (52%) consist-
ing more often in echinocandins (63%). Prescription of azoles was 
more often a targeted therapy (70%). Antifungal de-escalation was 
performed in only 2%. Infection resolved in 42%, and overall mortality 
was 63%.
Conclusion: Antifungal prescription is not exceptional in Tunisian 
ICUs. The preemptive empirical prescription based primarily on echi-
nocandins reflects the lack of efficient laboratory support prompting 
physicians to rely on clinical information.

P‑92  
Sepsis uncouples C‑peptide and insulin levels in critically ill 
diabetic patients
Laurent Bitker (speaker)1, Salvatore Lucio Cutuli1, Luca Cioccari1, Eduardo 
A Osawa1, Lisa Toh1, Nora Luethi2, Helen Young1, Leah Peck1, Glenn 
Eastwood1, Johan Martensson3, Rinaldo Bellomo1

1Department of Intensive Care, Austin Hospital, Melbourne, Australia, Hei‑
delberg, AUSTRALIA; 2Australian and New Zealand Intensive Care Society 
(ANZICS) Research Centre, Melbourne, AUSTRALIA; 3Section of Anesthesia 
and Intensive Care Medicine, Department of Physiology and Pharma‑
cology, Karolinska Institutet, Stockholm, Sweden, Stockholm, SWEDEN; 
11Department of Intensive Care, Austin Hospital, Melbourne, Australia, 
Heidelberg, AUSTRALIA   
Correspondence: Laurent Bitker ‑ laurent.bitker@chu‑lyon.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-92

Introduction: Critically ill patients with type 2 diabetes have an 
increased risk of infection. Pro-insulin connecting peptide (C-peptide) 
has protective immunomodulatory features. Its levels may be affected 
by the presence of sepsis and exogenous insulin treatment. We aimed 
to assess how sepsis and exogenous insulin administration affected 
C-peptide levels and C-peptide to insulin ratio in critically ill diabetic 
patients.
Patients and methods: We studied 31 critically ill adults with type 2 
diabetes. We measured serum insulin, and C-peptide levels during 
the first 3 days of ICU stay and recorded daily exogenous insulin dose. 
We obtained control data in eight volunteers. In patients unexposed 
to exogenous insulin therapy, we first compared those with sepsis to 
those without. Then, we compared septic patients unexposed to insu-
lin therapy to those with sepsis treated with insulin. We determined 
parameters associated with C-peptide levels and C-peptide to insulin 
ratio, using multivariate linear regression.
Results: Sepsis was diagnosed in 22 (44%) patients. Diabetic patients 
with sepsis had significantly higher C-peptide levels compared to 
healthy controls (2.5 [1.8 + 2.8] vs. 0.5 [0.5 + 0.6] nmol/L, p < 0.01). 
Diabetic patients with sepsis had a 5-fold higher C-peptide to insu-
lin ratio compared to controls (48 [33 + 72] vs. 10 [10 + 13], p < 0.01), 
and a 3-fold increase compared to non-septic patients (17 [12 + 35], 
p = 0.01). When exposed to insulin therapy, septic patients had a 
marked decrease in their C-peptide to insulin ratio, compared to septic 
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patients unexposed to insulin (5 [2 + 10], p < 0.01). On multivariate 
analysis, C-peptide levels were significantly and negatively associated 
with exogenous insulin therapy, and positively associated with serum 
insulin levels and glucose intake. C-peptide to insulin ratio was signifi-
cantly and positively associated with sepsis, and negatively with exog-
enous insulin therapy (p = 0.03 and p < 0.01, respectively).
Conclusion: In type 2 diabetic critically ill patients, sepsis is associated 
with a marked increase in C-peptide and C-peptide to insulin ratio, 
implying uncoupling of their relative secretion or clearance or both. 
This uncoupling, however, was markedly inhibited by the administra-
tion of exogenous insulin.
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Introduction: While adjunctive corticosteroid therapy has been 
proven effective in HIV-patients with Pneumocystis Pneumoniae (PCP), 
data remains unclear and controversial concerning non-HIV related-
patients. We evaluated the effects on mortality of early adjunctive cor-
ticosteroid therapy in non-HIV PCP-related patients.
Patients and methods: This retrospective cohort study included 
patients without HIV with PCP diagnosis admitted in Institut Paoli 
Calmette, a cancer referral centre, from January-1-2010 to Decem-
ber-31-2016. We compared 30-days and 1-year mortality rate, change 
in the respiratory item of the Sequential Organ Failure Assessment 
score (delta SOFA-resp), change in the global SOFA score (SOFA-
aggravation) and use of intubation between day-1 and day-5 of anti-
pneumocystis therapy, and occurrence of coinfections between early 
adjunctive corticosteroid recipients within 48  h (landmark analysis) 
and late or no corticosteroid recipients, using a naïve and Inverse 
Probability Weighted in survival analysis (IPW).
Results: 133 HIV-negative patients with PCP were included (early cor-
ticosteroid n = 88, late or no corticosteroid n = 45). The main underly-
ing conditions were haematological malignancies (n = 107, 80.5%), 
solid tumor (n = 27, 20.3%) and stem cell transplantation (n = 17, 
12.8%). Overall 30-days and 1-year mortality was respectively 24.1% 
and 58.2%. IPW analysis found no differences on 30-days (HR = 1.45, 
95% CI [0.7–3.04], p = 0.321) and 1-year (HR = 1.25, CI 95% [0.75–2.09], 
p = 0.39) mortality rate between the both groups. In the same way, no 
differences in delta-SOFA-resp, SOFA-aggravation, use of intubation 
and occurrence of coinfections were found between the both groups.
Conclusion: The addition of early adjunctive corticosteroid to anti-
pneumocystis therapy in non-HIV patients with PCP was not asso-
ciated with improved outcomes concerning 30-days and 1-year 
mortality and respiratory evolution. Further studies are needed to 
evaluated this therapeutic strategy.
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Introduction: Accuracy of a test depends on its intrinsic character-
istics (sensitivity and specificity) and of disease prevalence. These 

parameters are uncommonly taken into account when assessing diag-
nostic accuracy (1.2). To illustrate this relationship in non-HIV patients 
with pneumocystis pneumonia, whose prevalence is low and where 
available diagnostic tests have high intrinsic performance. This study 
aims to assess post-test probability of pneumocystis pneumonia, 
according to results of PCR and BDG tests in non-HIV patients with ARF.
Patients and methods: A systematic review was performed to assess 
diagnostic performance of PCR and Beta-D-Glucan (BDG). Prevalence 
of Pneumocystis pneumonia was assessed in a dataset of 2243 immu-
nocompromised patients with ARF using supervised classification tree. 
Prevalence of pneumocystis pneumonia was simulated using r soft-
ware and assuming a normal distribution in 5000 subjects on the basis 
of previously observed prevalence. Post-test probability was assessed 
using Bayes theorem. Analyses were performed using R software.
Results: Prevalence of pneumocystis pneumonia in ARF patients was 
4.1% (95% CI 3.3–5). Supervised classification identified 4 subgroups 
- Patients without ground glass opacities (prevalence 2.0% + 95% CI 
1.4–2.8), those with ground glass opacities but a) with prophylaxis 
(Prevalence 4.9% + 95% CI 1.6–11), b) without prophylaxis (Preva-
lence 10.0% + 95% CI 6.4–14.7), and c) without prophylaxis and 
with lymphoid malignancy or stem cell transplantation (Prevalence 
20.2% + 95% CI 14.1–27.7). In the overall population, positive predic-
tive value (PPV) was 32.9% (95%CI 31.1–34.8) and 22.8% (95%CI 21.5–
24.3) for PCR and BDG respectively. Negative predictive value was low 
(0.10% (95% CI 0.09–0.11) and 0.23% (95%CI 0.21–0.25)) for PCR and 
BDG respectively. In the highest risk subgroup, PPV was 74.5% (95%CI 
72.0–76.7) and 63.8% (95%CI 60.8–65.8) for PCR and BDG respectively.
Conclusion: Although both PCR and BDG yield a high intrinsic per-
formance, the low incidence of pneumocystis pneumonia translates 
into limited PPV, even in the highest risk group. Our results underline 
the need for adequate pre-test probability assessment. They suggest 
a method to illustrate pre and post-test probability relationship that 
may improve perception of diagnostic test performance in patients 
with predefined clinical vignette.
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Introduction: Severe community-acquired pneumonia (sCAP) 
requires urgent and specific antimicrobial therapy. However, few 
diagnostic tools are available to diagnose the responsible pathogens 
when the anti-infective therapeutics must be initiated. Finally, we 
questioned our ability to predict the microbial etiology of sCAP within 
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the first hours of hospitalization. As emerging evidences recently sug-
gested that artificial intelligence-derived methods could efficiently 
assisted medical decision process, we wondered if mathematical 
model of diagnostic prediction could be more efficient than evalua-
tion made by experimented physicians. The objective of this study was 
to compare the ability of a panel of experts and a mathematical model 
to predict the microbial etiology of sCAP.
Patients and methods: We conducted a prospective non-interven-
tional study. First, we included patients hospitalized for sCAP in ICU 
and recorded clinical paraclinical data available in the three first hours 
of care. Final microbial diagnosis was established from microbiological 
examinations including bacterial cultures and multiplex PCR on respir-
atory fluids. sCAP with mixed etiology or without microbiological doc-
umentation were excluded. Second, we built a mathematical model of 
prediction (Random Forest method with LOOCV) using all data initially 
collected. Finally, an independent sample of the study population 
was used to test the performance of the pathogen prediction by- (i) 
a panel of 3 experts, (ii) the mathematical algorithm. Both were blind 
regarding the microbial diagnosis. Positive likelihood ratio (LR +) > 10 
and negative LR < 0.1 were considered clinically relevant.
Results: We included 153 patients with sCAP (70.6% men, mean age, 
62 [51–73] years + mean SAPSII, 37 [27–47]). Responsible pathogens 
were- 37% viral, 24% bacterial, 20% mixed etiology and 19% uni-
dentified. The data-driven approach defined five items to create the 
final mathematical model- BMI, systolic blood pressure, symptom-to-
hospitalization time and procalcitonin. Neither the experts nor the 
algorithm were able to predict the responsible pathogens of the pneu-
monia. Discriminant abilities of the algorithm were moderate to low 
(LR + = 2.12 for viral and 6.29 for bacterial pneumonia) and discrimi-
nant abilities of experts were low to very low (LR + = 3.81 for viral and 
1.89 for bacterial pneumonia).
Conclusion: Our study shows that neither experts nor mathematical 
algorithm can predict the microbial etiology of sCAP within the first 
hours of hospitalization while there is an urge to define anti-infective 
therapeutic strategy. Our results highlight the need of developing 
point-of-care tests for rapid microbial diagnosis.
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Introduction: Urinary tract (UT) infection is a frequent diagnosis at the 
Emergency Department (ED). Staphylococcus aureus (Sa) is an uncom-
mon isolate in urine cultures (0.5–6% of positive urine cultures) and is 
more frequent in population with risk factors for UT colonization. In 
the absence of urological invasive procedures or risk factors for Sa col-
onization, community-acquired Sa bacteriuria may be related to deep-
seated Sa infection with septic embolisms and could be considered 
as trigger symptom. This cohort study aims to assess the prevalence 
of Infective Endocarditis (IE) in patients with community-acquired Sa 
bacteriuria in ED.
Patients and methods: We conducted a prospective single-center 
study from April 2017 to July 2018. All patients admitted in the ED 
with Sa bacteriuria (104 CFU ml Sa isolated from a single urine sample) 

and without risk factors for UT colonization (i.e., < 1 month UT surgery, 
UT catheterization) were included. Blood cultures were collected in 
patients with clinical symptoms of infection (SIRS criteria) for concomi-
tant bacteremia (72  h). In this case, transthoracic echocardiography 
(TTE) or transesophageal echocardiography (TEE) were performed. 
Diagnosis of IE was based on the Duke criteria.
Results: During the study period, 56 patients with Sa bacteriuria 
were identified in the ED. After excluding patients with risk factors 
of UT colonization (UT catheterization n = 13, UT surgery n = 5), 38 
patients were included (27 men, 68 [IQR- 44–80] years-old). Twenty-
two patients had clinical symptoms of infection, 7 of them with UT 
infection. Eleven patients had concomitant Sa bacteremia and TTE or 
TEE was performed in 10 patients which confirmed IE in 9 patients. 
IE affected essentially the left heart with the mitral and aortic valves 
involved. Sa bacteriuria was identified significantly earlier before IE 
diagnosis with a mean difference of 3 days. Among Duke minor crite-
ria, 89% of patients had septic emboli, 56% fever and 33% predispos-
ing heart condition. The 28-day mortality was 67%.
Conclusion: In the absence of risk factors, community-acquired Sa 
bacteriuria should not be interpreted as an isolated UT infection, but 
as an early warning of IE, and requires further explorations to accu-
rately and timely begin antibiotic treatment.
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Introduction: Spontaneous community-acquired bacterial meningitis 
(CABM) are rare and of poor prognosis. CABM epidemiology has never 
been studied in the French West Indies. Thus, we assessed clinical and 
microbiological characteristics, and outcome of spontaneous CABM in 
adults requiring admission to intensive care units (ICUs) in French West 
Indies.
Patients and methods: Charts of consecutive patients over 18 years 
old requiring admission to ICUs for CABM in Guadeloupe and Marti-
nique from January 1st, 2012 to December 31th, 2017 were retrospec-
tively analyzed. Patients having meningitis clinical signs and positive 
bacterial cerebrospinal fluid cultures were included. Data are given in 
absolute values, percentage or median values [Q1-Q3]. Chi-2 or Mann–
Whitney tests were used if required. The study protocol was approved 
by the local ethical committee.
Results: During the study period, 25 cases of CABM were identified, 
due to Streptococcus pneumoniae (n = 7, 28%), Klebsiella pneumo-
niae (n = 6, 24%), Staphylococcus aureus (n = 5, 20%), Escherichia coli 
(n = 2, 8%), Neisseria meningitidis B (n = 2, 8%) Streptococcus spp 
(n = 1, 4%), Pseudomonas aeruginosa (n = 1, 4%), Escherichia coli, 
Streptococcus spp (n = 1, 4%). All strains had a wild-type phenotype 
of antibiotic resistance. All patients were febrile, with neurologic signs 
(headache 56%, stroke 20%, nuchal stiffness 52%, Glasgow coma 
scale alteration 10 [9–14]). The median IGS score was 56 [36–57]. The 
hospital mortality rate was 52%. Patients stayed in ICUs for 10 [3–17] 
days, requiring mechanical ventilation for 72% of cases. Interestingly 
4 5 Staphylococcus aureus CABM were associated with endocarditis. 
Whatever the bacteria, bacteraemia occurred frequently, i.e. 72% of 
cases, associated in 4 cases with abscesses. Initial therapeutic regi-
men was a third-generation cephalosporin (n = 24) alone (n = 15) or 
in combination with an aminoglycoside (n = 5), and or an aminopeni-
cillin (n = 7), an aminopenicillin alone (n = 1). In comparison to other 
CABM (Staphylococcus aureus endocarditis excluded), Klebsiella pneu-
moniae CABM (n = 6) had no specific clinical presentation (p = ns).
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Conclusion: Conversely to the epidemiology of CABM in Europe and 
North America, we found a high incidence of Klebsiella pneumoniae 
as causative microorganisms of CABM among French West Indies 
population. This epidemiology could be related to the specific bacte-
rial ecology in the Caribbean area. Clinical presentation and outcome 
seems to be similar whatever the involved bacteria.
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Introduction: The clinical presentation of pleural empyema depends 
upon many factors including the causative infectious agent. Patients 
with pleural empyema admitted in ICU often present a life threaten-
ing complication like respiratory failure or septic shock. The aim of 
this work was to study the bacteriological profile, the clinical presen-
tation, causes of pleural empyema in MICU and its effect on patient 
outcomes.
Patients and methods: We conduced a retrospective, mono-centric 
and observational study. During eight years period, from April 2010 
to July 2018, case notes of patients diagnosed with pleural empy-
ema were reviewed. The following data were collected- clinical infor-
mations, severity upon admission, micro-organisms, treatment and 
outcome.
Results: In total, 42 cases were included, the sex ratio was 2.5. The 
median age was 40  years old [29, 59.5]. Median severity scores were 
9 [4.5, 19] for APACHE II and 26.5 [16, 36] for SAPS II. Most of patients 
had an acute respiratory failure at the time of admission 76.2% (n = 32) 
and quite all of them (n = 41) had an associated pneumonia. Nine 
patients presented a septic shock and the median rate of lactates was 
3.1[1.99, 6.67]. Most of pleural empyema cases were suspected by 
ultrasound 40.5%(n = 17), then by X chest ray 37.7%(n = 15) then by 
CT scan 23.8% (n = 10). Macroscopic presence of pus was noted in 25 
patients (59.6%). We found negative pleural-fluid cultures in 52.4% of 
patients (n = 22), Alpha-hemolytic Streptococcus in ten patients, Kleb-
siella pneumoniae in two and anaerobic bacteria in three. Drainage 
of pleural content was performed in 36 patients, 23 had chest drain, 
three had thoracentesis and ten had both. The median duration of 
drainage was five days [2.75, 9.25]. Eleven patients required invasive 
mechanical ventilation (26.2%). Most of cases were treated by clavu-
lanic acid,  amoxicillin (n = 26). Intrapleural fibrinolytic therapy was 
performed in 15 cases (35.7%). Most of patients 69%(n = 29) fully 
recovered from pleural empyema. The median duration stay in ICU 
was nine days [3.75, 14.25].
Conclusion: Pneumonia was the main cause of pleural empyema. 
A high SAPS score, a bilateral pneumonia and the presence of septic 
shock were correlated with a high mortality. Lung abscess and dura-
tion of stay in ICU were not correlated to mortality.
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Introduction: Spontaneous bacterial peritonitis (SBP) is serious com-
plication of cirrhosis. Despite standard treatment, mortality remained 
high. We aimed to evaluate the predictors for the mortality in patients 
with SBP.

Patients and methods: It is a retrospective work, carried out over a 
year. Consecutive patients with approved SBP admitted in our depart-
ment are included. All clinical and biological data were collected from 
the medical records. Univariate and multivariate analysis were used to 
identify the associated factors of death.
Results: A total of 64 patients diagnosed with SBP and cirrhosis were 
enrolled in this study. Mean of age was 62.05 (18–88). Sex ratio = 1. 
HCV (39%) was the main etiology of cirrhosis. at least one complica-
tion occurred during the evolution in 32.8%. The septic shock was 
found in12.5%. six patients died of SBP (9.4%). There were no signifi-
cant differences in the sex, aetiology of cirrhosis, ascites abundance, 
receiving prophylactic antibiotics between the surviving group and 
the patients who died. However there was a statistically significant 
association between mortality and onset of complication (P = 0.00), 
low systolic (P = 0.003) and diastolic blood (P = 0.000) pressure and 
tachycardia ((P = 0.005) at admission. empiric antibiotic therapy was 
statically a preventive factor (P = 0.039).
Conclusion: SBP is a serious event in the history of cirrhotic disease. 
Particular caution must be exercised with regard to any state of hemo-
dynamic instability present at admission. adequate empirical treat-
ment would improve prognosis.
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Introduction: Intra-abdominal infection (IAI) is a common cause of 
hospitalization in intensive care unit (ICU). The epidemiology of the 
microorganism depends mainly on the patients bacterial flora causes 
and risk factors for multi-drug-resistant organisms (MDROs) are dif-
ficult to identify. French expert advises have been published but few 
French studies have investigated the epidemiology of community 
and nosocomial-acquired IAI and more specifically the incidence of 
MDROs.
Patients and methods: We perform a prospective epidemiological 
multi-center study and included all consecutively hospitalized adult 
patients with IAI requiring a hospitalization in ICU. Cultures were per-
formed on blood simple and intra-operative samples of peritoneal 
fluid or purulent exudate discrete abscesses. We evaluate the epide-
miology and the factors associated with the isolation of a MDRO in 
enrolled patients.
Results: Among 48 patients included in the study, a total of 62 micro-
organisms were isolated from intra-peritoneal fluid and blood samples 
in 56.3% of cultures, two or more pathogens were identified and in 5% 
candida spp. were identified. The MDROs represented 9.9% of the total 
of isolated microorganisms. Among this patients, 75% of MDROs colo-
nization was found before or just after surgery and 25% were acquired 
during hospitalization. The MDROs were more frequently isolated in 
patients with health-care-associated IAIs (25.4%). Uninominal logistic 
regression analysis of risk factors demonstrated that statistically sig-
nificant risk factors independently associated with the occurrence of 
MDROs IAI were previous know carrying at MDROs and antimicrobial 
therapy administered within 3 month before operation.
Conclusion: The study showed that MDROs represented a tenth of IAI 
and knowledge of previous colonization by MDROs or previous anti-
biotherapy within 3 month might guide to identify patients with IAIs 
caused by MDROs and therefore permit to introduce adequate empiric 
antimicrobial therapy.
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Introduction: Toxic Epidermal Necrolysis (TEN) is a very rare cutane-
ous disease (2 cases per million and per year worldwide) but poten-
tially fatal. Morbidity is also high with the persistence of long-term 
sequelae (ophthalmological and psychological mainly). In November 
2016, an Auvergne-Rhone-Alpes reference center was implemented 
in order to centralize and optimize the care of these patients. The ulti-
mate goal of this initiative was to improve patient outcomes. The aim 
of this study was to assess the impact of the implementation of this 
centralized network on patient outcomes.
Patients and methods: Two groups of patients were compared- the 
first one from November 2012 to October 2016 before the implemen-
tation of the centralized network of care and the second one after the 
centralization of care, from November 2016 to December 2017. All 
patients suffering from TEN in the Auvergne-Rhone-Alpes area were 
included. The primary endpoint was procedural pain assessed by vis-
ual analogue scale (VAS).
The secondary endpoints were patient recruitment, need for gen-
eral anesthesia for wound treatment, treatment duration, ICU and 
hospital length of stay, secondary infection rate, mortality rate at 
day 28, proportion of patients lost to follow-up at three months, and 
reported sequelae. Observed mortality was compared to that pre-
dicted by SCORTEN tool. Statistical analysis- Student or Wilcoxon test 
were performed for continuous variables and Chi-2 or Fisher test were 
performed for qualitative variables p value < 0.05 was considered sta-
tistically significant.
Results: 7 patients were enrolled before and 14 patients after centrali-
zation. Demographic characteristics were similar between groups. All 
results are presented in table 1. No fatality has occurred in the after-
care centralization whereas expected mortality according SCORTEN 
tool was about 35%.
Discussion: Centralized care of TEN in a reference center led to sig-
nificant reduction of procedural pain. That seems to decrease too 
treatment duration, ICU and hospital length of stay, morbidity and 
mortality. These results are most likely due to the optimization of the 
patient’s course and the growing experience of the caregivers. In our 
opinion, the increased number of reported sequelae may highlight the 
under-diagnosis of these complications during the pre-centralization 
period.
Conclusion: The implementation of centralized medical care of TEN in 
a referrence center leads to a significant decrease of procedural pain 
for patients, improving their comfort thanks to an experienced team.
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Introduction: Acute kidney injury (AKI) is a rapidly evolving condition, 
requiring early identification. Urine output and serum creatinine lev-
els are conventional markers of renal function that could help improve 
AKI detection if measured more frequently. AKI early identification 
may also be enhanced by measuring urinary tissue inhibitor of met-
alloproteinases-2 (TIMP-2) and insulin-like growth factor binding pro-
tein-7 (IGFBP-7). We aimed to assess the performance of conventional 
and novel biomarkers in predicting AKI in a general ICU population.
Patients and methods: In this prospective study, we enrolled 96 
critically ill adults at risk of developing AKI. We excluded patients with 
stage 2 or 3 AKI at enrollment. We reported urine output (UO6H) and 
changes in serum creatinine (sCr6H), measured over the 6  h preced-
ing inclusion. Urinary levels of TIMP-2 and IGFBP-7 were measured 
at inclusion. We computed a composite risk score as the ratio of log 
(sCr6H) to UO6H. AKI was defined as the presence of KDIGO stage 2 or 
3 AKI, occurring within 12 h of inclusion. Biomarkers’ performance was 
expressed using the area under the receiver operator characteristics 
(AUROC) with 95% confidence interval.
Results: AKI occurred in 32 (33%) patients. At inclusion, UO6H was 
significantly lower, and sCr6H was significantly higher in patients 
with AKI, compared to non-AKI patients (0.4 [interquartile range, 0.3 
to 0.7]  mL/kg/h vs. 0.8 [0.5 to 1.1]  mL/kg/ h  and 10 [3 to 23]  μmol/ 
L vs.  +2 [-2.5 to +8]  μmol L). AKI risk prediction of UO6H was fair 
(AUROC-0.76 [0.65 to 0.86]), and poor using sCr6H (AUROC- 0.69 [0.57 
to 0.82]).TIMP-2•IGFBP-7 was significantly higher in patients with AKI, 
compared to those without (0.9 [0.4 to 1.8] (ng mL)2 1000 vs. 0.3 [0.1 
to 0.7](ng mL)2 1000). It had an AUROC to predict AKI of 0.72 [0.62 
to 0.83].The composite risk score showed the best AKI risk predictive 
performance,with an AUROC of 0.80 [0.70 to 0.90].
Conclusion: Combining short-termed urine output with changes in 
serum creatinine showed good performance for the prediction of AKI 
in a general ICU population. Our preliminary results suggest that con-
ventional indicators of renal function, if measured 6-hourly, are equiv-
alent to more recent AKI biomarkers.
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Introduction: Acute kidney injury (AKI) is a frequent and serious 
complication in intensive care unit (ICU) patients. Many studies have 
already demonstrated that sepsis and septic shock are the most 
important causes of AKI in critically ill patients. There is strong evi-
dence that AKI in septic shock was associated with an important dis-
orders in hemodynamic parameters. Despite extensive research in 
this field, only few studies identified a target hemodynamic status in 
patients with septic shock to improve kidney function. Objective- to 
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determine the value of mean arterial blood pressure leading to acute 
kidney failure during early septic shock and factors associated with 
mortality.
Patients and methods: We conduct a prospective study during 
6  months (from January to August 2018) including all patients pre-
sented septic shock. Patients with cardiogenic or and hypovolemic 
shock were excluded. We analyzed demographic characteristics, 
comorbidities, SAPSII score, respiratory, hemodynamic and neuro-
logical parameters, use of noninvasive or invasive ventilation, the 
impact of hemodynamic status on kidney function, length of stay and 
mortality.
Results: We include 43 patients, sex ratio was 2.02, and SAPSII at 
admission averaged 52 ± 14 points. Thirty-seven percent of cases were 
admitted for respiratory distress. AKI was developed in 74.4%.
Multivariable logistic regression analysis revealed that development of 
septic AKI was associated with older age, pre-existing chronic kidney 
disease, low mean arterial pressure (MAP) in septic shock day and in 
24 h later. The ROC curve showed that AKI was developed in patients 
with MAP in septic-shock-day under 53  mmHg and under 75  mmHg 
24 h later. In our study, incidence of AKI was higher in patients whom 
didn’t receive fluid resuscitation (27 vs 5, p = 0.01). Mortality rates was 
higher in AKI group (p = 0, 01). The coexisting AKI, septic myocarditis 
and septic cholestasis was associated with a low outcome.
Conclusion: The development of septic AKI is associated with poor 
clinical outcomes. Prevention and attenuation of septic AKI need a 
good fluid management and hemodynamic status adjusting. Despite 
large researches, the incidence and the mortality of septic AKI are 
high. Extensive studies to have best histopathologic information may 
be needed to a better management of kidney dysfunction in patient 
with septic shock.
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Introduction: Acute kidney injury (AKI) requiring renal replacement 
therapy (RRT) occurs in 5 to 6% of critically ill patients and is associ-
ated with high mortality. Higher sodium (Na) dialysate concentration 
(145 to 150  mmol/L) is recommended in order to improve intradia-
lytic hemodynamic tolerance but may lead to sodium loading to the 
patient. Fluid overload has been associated with adverse ICU outcome. 
We aimed therefore to evaluate the flux of sodium according to 2 Na 
dialysat concentrations - 140 and 145  mmol/L during hemodialysis 
(HD) and hemodiafiltration (HDF) sessions in ICU AKI patients.
Patients and methods: All AKI patients requiring RRT were included 
prospectively in the study. Each patient underwent consecutive 
HD and HDF sessions with Na dialysate concentrations at 140 and 
145 mmol/L. Sodium concentrations were measured in plasma before 
and after sessions and in affluent and effluent fluids. Flux of sodium 
during RRT sessions was estimated using mean sodium logarithmic 
concentration including diffusive and convective influx. We compared 
flux of sodium between HD 140 and 145, and between HDF 140 and 
145 mmol/L Na concentration dialysate.
Results: Four-teen patients entered the study with KDIGO3 AKI mostly 
septic of origin. Almost all of the patients required need vasopressor 
drugs (71%) and mechanical ventilation (79%). They underwent 39 
RRT sessions - 9 HD140, 10 HDF 140, 9 HD145 and 11 HDF145. A nega-
tive Na gradient from the dialysate replacement fluid to the patient 
was observed with each technique and each dialysate sodium con-
centration inducing a fluid overload. The comparison of HD 145 to HD 
140 and HDF 145 to HDF 140 showed that higher Na dialysat induced 
a significant higher flux of Na to the patient and consequently fluid 
overload (Table). ICU mortality rate was around 30% and survived 
patients have a mean creatinine clairance at 38.3  ml/min/1.73m2 at 
ICU discharge.

Conclusion: Our study showed that during RRT a substantial Na load-
ing occured and this Na loading increased significantly with elevated 
Na dialysate concentration from 140 to 145 mmol/L. Clinical and intra-
dialytic hemodynamic tolerance of increased Na dialysate needs how-
ever to be further studied and analyzed.
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Introduction: Sodium disorders are frequent among intensive care 
unit patients. We aimed to determine the characteristics and the 
prognostic factors of the patients who developed sodium disorders in 
intensive care.
Patients and methods: We conducted a retrospective study for one 
year in the medical intensive care unit, of Ibn Rushd hospital in Cas-
ablanca-Morocco.The epidemiological, clinical, and therapeutic data 
were collected, studying two categories of patients, those who pre-
sented hyponatremia or hypernatremia in intensive care unit.
Results: The incidence of hyponatremia was 28.3%. the average age 
of the patients was 42 years. 46.5% were admitted for respiratory dis-
eases. The mean APACHE II was at 9.9, SAPS II was at 29.2. The mean 
Charlson comorbidity index was 1.74. 70% of patients experienced 
early hyponatremia (by day 5). 40.6% of patients had mechanical venti-
lation, 71.9% had received antibiotics. The use of vasoactive drugs was 
necessary in 22.9% of cases. 36.5% of patients received diuretics, 18.8% 
received corticoids. 25% of patients received sodium supplementation. 
The outcome was favorable in 62.5%. The incidence of hypernatremia 
was18.28%. The average age of the patients was 43  years. Endocrine 
pathology is the main reason for hospitalization. The mean APACHE II 
12.4; SAPS II 32.2 and OSF 3.88. The mean Charlson comorbidity index 
was 4.41. 29% of patients experienced early hypernatremia (by day 5). 
51.6% of patients had mechanical ventilation, 79% had received anti-
biotics. Vasoactive drugs were necessary in 29%. 22.6% of patients 
received diuretics. The outcome was favorable in 59.4%. For patients 
who presented hyponatremia, the factors associated with mortality 
were APACHE II scores, reason for admission, oxygen saturation, degree 
of severity of the hyponatremia, hepatic function, low serum albumin, 
hyperfibrinigenemia, mechanical ventilation, antibiotics, vasoactive 
drugs,, blood transfusion and sedation, length of stay, nosocomial 
infection. For patients who had hypernatremia, the prognosis factors 
were sex gender, APACHE II score, oxygen saturation, length of stay, 
severity of hypernatremia, hepatic dysfunction, anemia, low serum 
albumin, sedation, antibiotics, vasoactive drugs, blood transfusion.
Conclusion: Sodium disorders are associated with a high mortality 
risk. Among patients who presented hyponatremia, APACHE II and 
SAPS II scores, early hyponatremia, mechanical ventilation, antibiotics, 
vasoactive drugs, corticoids, blood transfusion and sedation, length of 
stay, nosocomial infection and sepsis were predictive factors of mor-
tality. On the other hand, low serum albumin, sedation and APACHE 
II score were associated with mortality among patients who had 
hypernatremia.
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Introduction: SLED is a hybrid technique using intermittent hemodial-
ysis (iHD) equipment with lower blood and dialysate flows along with 
longer dialysis sessions (DS). It has gained popularity as it may allow 
for more efficient ultrafiltration (UF) and enhanced hemodynamic tol-
erance in the setting of major fluid overload. Regional citrate anticoag-
ulation (CA) has emerged as the preferred anticoagulation technique 
in continuous replacement therapy thanks to decreased bleeding risk 
and increased extracorporeal circuit (ECC) lifetime but at the expense 
of an augmented risk of metabolic disorder. Herein we describe modi-
fied protocol using dialysate as a source of CA.
Patients and methods: Patients hospitalized in a single center neph-
rological intensive care who required prolonged DS with UF were 
included over a 6 months period. Patients treated with curative antico-
agulation were excluded. Clinical, biological and metabolic character-
istics and coagulation scores were collected. Patients had alternatively 
iHD during 4 h or SLED during 6 h. During iHD, we prescribed 250 to 
300 mL/min blood flow with a 500 mL/min dialysate flow while during 
SLED, we used respectively 250  mL/min, 300  mL/min. UF was left at 
the physician’s discretion. The dialysate composition was- potassium 
3  mmol/L, sodium 139.75  mmol/L, magnesium 0.5  mmol/L, calcium 
0 mmol/L, citrate 0.8 mmol/L and glucose 1 g:L. Calcium and magne-
sium infusion rates were based on ionic dialysance following a chart 
previously devised for standard iHD sessions.
Results: 38 DS prescribed for 4 patients were analysed- 16 iHD, 22 
SLED. Weight loss over 24  h was significantly increased after SLED 
(2.25L [1.25 – 3]) compared to iHD (0L [0 – 1.])(p = 0.001). Concerning 
safety, there was no difference of ionized calcium (iCa) measured every 
hour during the session without citrate overload (table  1). Levels of 
sodium, magnesium, potassium, phosphate, bicarbonate and anion 
gap after session were not different. There was no difference regard-
ing pressure profile evolution and early interruption of dialysis or UF, 
despite higher UF with SLED. iCa measurements from the dialyzer out-
let were consistently below the predefined threshold of 0.4  mmol/L. 
We observed higher scores of membrane clotting but not of ECC clot-
ting with SLED. No bleeding event was observed.
Conclusion: SLED using a modified dialysate as a source of CA appears 
to be a safe and efficient technique to provide UF. It may represent a 
useful renal replacement therapy in patients with major fluid overload 
and a high bleeding risk.
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Introduction: Acute renal failure is a rare complication of severe 
malaria in children. The aim of this study was to evaluate the therapeu-
tic management in our context.
Patients and methods: We have realized an observational, trans-
verse and descriptive study over a 21  months, (January 1st 2015 to 
September 30, 2017) at the Pediatric Emergency Department and 
Intensive care unit of the Centre Hospitalier Universitaire de Libreville. 
All patients having acute renal failure with positive thick film, were 
included in this study. Studied variables included social and demo-
graphic data, clinical, paraclinical, therapeutic and prognostic data.
Results: during the study period 1629 patients (35%) were admit-
ted for management of malaria. Among them 12 (0.7%) patients, 6 
boys (50%) and 6 girls (50%) presented with acute renal failure due 
to malaria. Mean age was 102.2 ± 66.7  months. Renal Replacement 
Therapy, indicated for all patients, was effective in 4 patients (33.3%). 
Hemodialysis was the only technique used. The mean duration of hos-
pitalization was 10.8 ± 4.3 days and mortality was 33.3%.
Conclusion: This study have shown that acute renal failure complicat-
ing severe malaria in children is really rare and that renal replacement 
therapy is only feasible in older children (≥ 11years). It is essential to 
improve the facilities for managing children.
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Introduction: Cardio renal syndrome (CRS) is a group of disorders 
resulting from the pathological interaction between the heart and the 
kidneys. Studies on the prevalence of CRS in patients admitted for AE 
COPD are limited. In this setting, the discovery of a renal dysfunction 
is not rare, and has important therapeutic implications, particularly 
when it is a CRS. Its impact on mortality, and its prognostic value in 
this group of patients deserves a special emphasis. AIM- to evaluate 
the prevalence of CRS, as well as its impact on mortality in patients 
admitted for AE COPD.
Patients and methods: We retrospectively reviewed the charts of con-
secutive patients admitted for AE COPD in a medical ICU from Novem-
ber 2015 to February 2018. We collected clinical features at admission, 
severity of illness, ICU course, and the occurrence of CRS. Univariate 
and multivariate regression analyses were performed to identify fac-
tors independently associated with CRS, and to determine the risk of 
mortality secondary to CRS.
Results: A total of 21 patients were admitted for AE COPD. Their main 
characteristics were-.
mean age, 63 ± 11  years, male, 91(19%), COPD GOLD D, 14(66.7%), 
mean APACHE II, 15.8 ± 6.2, pH, 7.32 ± 0.1, PaCO2, 65.6 ± 29  mmHg, 
PaO2, 163 ±  133  mm Hg, initial invasive mechanical ventilation, 12 
(57.1%), mean duration of mechanical ventilation, 9.03 ± 7.38  days, 
mean length of stay, 12.1 ± 10.8  days, mortality, 3(14.2%). Eight 
patients (38.1%) developed CRS. Among them, 5 patients (62.5%) 
had type 1 CRS, 1 patient (12.5%), had type 2 CRS, and 3 patients 
(37.5%) had type 5 CRS. Underlying Cardiac diseases in patients with 
CRS were hypertensive cardiomyopathy in 2 cases (25%), ischemic 
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cardiomyopathy in 1 case (12.5%). Pulmonary arterial hyperten-
sion was found in all patients having CRS with a mean systolic PAP 
of 42.6 ± 11.6  mmHg. All patients with CRS had septicemia. Univari-
ate analysis showed a significant association between CRS and acute 
circulatory failure at admission (p = 0.02). The occurrence of CRS was 
associated with an increased risk of mortality (p = 0.017).
Conclusion: CRS is frequent in patients admitted for AE COPD and was 
significantly associated with circulatory failure at admission, as well as 
a significant risk of death.
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Introduction: Timing of renal replacement therapy (RRT) for severe 
acute kidney injury (AKI) is highly debated. Three multicenter trials 
assessed this question. Both AKIKI and IDEAL-ICU showed no mortal-
ity difference between an early and delayed RRT strategy. Pending 
results of STARRT-AKI (which is ongoing), the bulk of evidence sug-
gests that, in the absence of severe complications of AKI, delaying RRT 
is safe. Duration of anuria and serum urea concentration were among 
criteria mandating RRT in the delayed strategy of AKIKI. The validity of 
such criteria is open to debate. We designed a study that compares the 
AKIKI “delayed strategy” with a further delayed one.
Patients and methods: AKIKI 2 is a prospective, multicenter, 
open-label, randomized trial. Randomization is preceded by an 
observational stage where patients receiving (or having received) cat-
echolamines and or mechanical ventilation and with severe KDIGO3 
AKI and no potentially life-threatening condition (severe hyper-
kalemia, severe acidosis or pulmonary edema resulting in severe 
hypoxemia) are observed. If one or both of the following criteria occur- 
serum urea concentration > 40  mmol/L and or oliguria anuria > 72  h, 
patients will be randomly allocated to one of the two arms- 1 “no 
further delayed strategy”- RRT will be initiated within 12 h after doc-
umentation of randomization, 2 “further delayed strategy”- RRT will 
be initiated only if one or more life-threateningcondition (see above) 
occur or if serum urea concentration reaches 50 mmol/L. The primary 
outcome is the number of RRT-free days 28 days after randomization. 
Considering a mean RRT-free days at day 28 of 17 ± -11.4 days in the 
“No further delayed strategy” (data derived from AKIKI), total sample 
size of 270 patients is required in the randomized stage to demon-
strate an increase of 4 days (25%) in “further delayed strategy”. Approx-
imately one third of patients in observational stage should be eligible 
for the randomization stage then we expect that to 810 patients will 
be included in the observational stage.
Results: Five months after study beginning, 27 centers are active (on 
the 43 planned to open), 142 patients were included and 33 rand-
omized. Inclusions should be completed in December 2019.

Conclusion: AKIKI 2 will allow a precise description of the natural 
history of AKI KDIGO3 and will expand results of previous large ran-
domized controlled trials by showing whether or not it is possible to 
further delay RRT initiation in this population.
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Introduction: Social network analysis seeks to understand networks 
and their participants and has two main focuses- the actors and the 
relationships between them in a specific social context. Applications 
in the health sector remain underutilized. We sought to use Social 
Network Analysis (SNA) to describe the patterns of communications in 
teamwork of an acute medical unit (AMU).
Patients and methods: Network Analysis was conducted to exam-
ine network structure of teamwork professional communication in 
an AMU of a university Hospital. All eligible personnel (n = 58) were 
included in SNA survey. Team members reported the frequency (0 to 
10 + times) of professional discussion with every other coworker dur-
ing the last 48-hours. To examine the structure of the network, den-
sity, degree and betweenness centralization, degree and betweenness 
centrality were calculated. Scores range from 0 to 100%. Higher Value 
indicated, the more dense, more centralized is the network, and most 
central are team member in the network respectively. We examined 
the homophily of the network using E-I index (from -1to 1), where 
-1represented communication only between staff of different func-
tion and 1 communication only between staff with Similar function. 
P-value was obtained based on 1000 quadratic assignment procedure 
QAP permutations of the network. The network analysis was used to 
construct network maps using multidimentional scaling and gener-
ates a visual representation of networks through network diagrams.
Results: The mean age of participants was 37 ± 13  years, there were 
460connections (density = 28%). The whole network has a moderate 
degree centralization (37%) and lowerbetweeness centralization (8%). 
The seven team members most central (centrality degree > 50%) to the 
network included three senior physicians, the head nurse, the physi-
otherapist, the medical secretary and the archivist. There was evidence 
regarding homophily in a network indicated by high level of E-I index 
value 0.44 (P < 0.01, by QAP) indicating low degree of communication 
among different function team member.
Conclusion: SNA revealed moderate team member connectedness in 
the network as measured by density. The AMU Network showed mod-
erate degree of centralization, and low betweenness centralization 
which supposed that team is connected by well positioned members 
to support inter-team communication, and a greater number of gate-
keepers dominate the network over other members in the network. In 
effect, five function profile, have a central role in bridging communica-
tion. However, this analysis also shows a possible point of weakness 
of our medical unit, represented by the low degree of communication 
among different function team member.
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Introduction: Adverse events (AEs) are common. Recognizing and 
reporting AEs is a crucial step for caregivers to implement adequate 
strategies to improve patient safety. The aim was to evaluate the rate, 
risk factors of AEs and their impacts.
Patients and methods: A prospective study conducted from October 
2017 to June 2018 in a 9-bed medical ICU. All included patients were 
monitored for AEs. Variables found to be statistically significant in uni-
variate analysis were introduced into a multivariate regression model 
to identify factors independently associated to AEs.
Results: 137 patients were included. Patients’ characteristics were- 
median age, 60[49–68] years, female, 29(27.9%), median SAPSII, 27[22–
33.5], Invasive mechanical ventilation (IMV), 57(41.6%), vasopressors 
use, 52(38%) and respiratory disorder was the main reason for admis-
sion in 103 patients (75.2%). 177 AEs occurred in 69 patients during 
a median length of stay (LOS) of 10 [5.5–20]. The most frequent AEs 
were- ventilator acquired pneumonia, 40(29.2%), removing gastric 
tube, 25(18.2%) pressure sores, 21(15.3%), removing central peripheral 
line, 20(14.6%), removing bladder catheter, 16(11.7%), accidental extu-
bation, 13(9.5%), fall, 13(9.5%), catheter related bloodstream infection, 
12(8.8%), acute renal failure, 11(8%) and venous thromboembolic 
events, 6(4.4%). Patients who presented AEs had significantly longer 
duration of IMV (13.52 ± 110.97 vs 3.5 ± 7.07  days, p = 0.000), longer 
LOS (18.20 ± 13.34 vs 10.04 ± 9.78 days, p = 0.000) and higher mortal-
ity rate (36.2% vs 13.2%, p = 0.008). Univariate analysis revealed the 
following factors to be associated to AEs respectively - age ≥ 65 years, 
(49.3% vs 13.2%, p = 0.044), SAPSII (30.67 ± 9.5 vs 24.6 ± 7.9, p = 0.000); 
IMV use (88.4% vs 23.5%, p = 0.00); vasopressors use (56.5% vs 19.1%, 
p = 0.00); corticosteroids’ use (71.7% vs 50%, p = 0.012); sedative 
agents use (71% vs 22.1%, p = 0.000) and delirium (50.7% vs 32.4%, 
p = 0.000). Multivariate regression model identified two factors as 
independently associated to AEs: delirium (OR, 3.6; 95%CI, [1.3- 10]; 
p = 0.013) and IMV duration (OR, 1.11; 95%CI, [1.05- 1.18]; p = 0.000).
Conclusion: This study highlights the serious problem of AEs in ICU. 
Delirium and IMV duration were identified as independently associ-
ated to AEs.
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Introduction: Early ICU admission has been proposed as a mean 
to limit risk of clinical worsening and to improve outcome of ICU 
patients. The aim of this review was to investigate the impact of early 
ICU admission in the general ICU population and in critically-ill cancer 
patients (CICP).
Patients and methods: This systematic review was performed accord-
ing to PRISMA statements and the protocol was registered in the 
PROSPERO database (CRD42018094828). Studies reporting impact of 
delay before ICU on outcome were searched on PubMed (1980- 2017) 
for adult patients with or without cancer. Differences in term of mor-
tality is reported as Risk Ratio (95%CI). Publication bias was assessed 
by visually inspecting the funnel plot and summary estimates of rela-
tive risk and their 95% confidence interval were calculated using both 
fixed and random-effects model.
Results: Overall ICU population - Among the 663 citations identified 
for general ICU population, 29 studies reporting on 72,801 patients 
were included, including 66 768 patients for the early admission 
group. Early ICU admission was associated with decreased mortality 
using a random effect model (RR 0.65, 95% confidence interval 0.58–
0.73, I2 = 66%) (figure). CICP - Among the 932 citations identified, 14 
studies reporting on 2,414 patients (including 1,272 with early ICU 
admission) were included. Early ICU admission was associated with 
decreased mortality using a random effect model (RR 0.69, 95% confi-
dence interval 0.52–0.90, I2 = 85%). To explore heterogeneity, a meta-
regression was performed. Characteristics of the trials (prospective 

vs. retrospective, monocenter vs. multicenter) had no impact on find-
ings. Publication after 2010 (median publication period) was associ-
ated with a lower treatment effect (estimate 0.37, 95%CI 0.14–0.60, 
P = 0.002) in the general ICU population. A significant publication 
bias was observed. Several sensitivity analyses were performed using 
trim and fill method, Copas method and taking into account Outcome 
Reporting Bias, which confirmed findings to be robust in both the gen-
eral ICU population and the CICP.
Conclusion: These results suggest that early ICU admission is asso-
ciated with decreased mortality in the general ICU population and 
in CICP. These results were however obtained from high risk of bias 
studies and a high heterogeneity was noted. Additional studies are 
required to confirm potential benefit of early ICU admission along 
with its cost–benefit ratio.
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Introduction: ICU Heath care workers (ICU HCW) use expensive 
devices for the care of their patients. Unfortunately lifetime of some 
of these multi users devices is often shorter than that could be waited 
for a single user utilization. The aim of this survey was to evaluate ICU 
HCWs’ knowledge of the costs of device they regularly use during and 
for ICU patients’ care.
Patients and methods: HCWs of three ICUs- medical (1) medico surgi-
cal (2) university affiliated (2) were proposed to answer to an anony-
mous questionnaire aimed at measure their estimation of the cost of 
44 devices or systems used in daily patients care. These include cath-
eter, ultrasound device + Renal Replacement therapy device, ven-
tilator…, Costs’ estimation are expressed as percentage of real costs. 
Costs’ estimation are compared using median and [1st and 3rd quar-
tile] according to HCW status and magnitude of costs of device. A cor-
rect estimation was defined by an estimated cost equivalent to real 
cost ± 50%.
Results: 128 HCWs accepted to take part to the survey providing more 
than 5600 costs estimation. Median global cost estimation for all the 
devices was 50% [14–215] and decreased with the real cost of devices 
- 428% [375–2500] for a real cost < 100 €, 70% [18–210] for a real cost 
more than 100€ and < 1000 €, 52% [12–163] real cost between 10 000 
and 100 000€ and 34% [9–78] for devices with a cost more than 100 
000€. Accuracy of costs estimation was 6% (real cost ± 10%, 15% for 
an estimated cost ± 25% and 26% for an estimates cost ± 50%. Senior 
physicians performed better than junior physicians.
Conclusion: HCWs are unaware of the real cost of the devices they use 
for ICU patients’ care in 75% of the cases.
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Introduction: Clinical assessment of the severity of illness is an essen-
tial component of medical practice, especially in the intensive care 
unit (ICU). Multiple scoring systems have been developed for the ICU 
to risk stratify patient, predict outcome, help care providers in decision 
making and guide the allocation of resources. The aim of the study 
was to compare the performance of a local Validated clinical severity 
score (CSS) to severity scoring systems- Physiology and Chronic Health 
Evaluation (APACHE) system II, the Simplified Acute Physiology Score 
II (SAPS II), and the Sequential Organ Failure Assessment score (SOFA).
Patients and methods: A retrospective study was performed in our 
MICU between January 2017 and December 2017. Data were col-
lected by reviewing the medical patients’ charts. Scoring systems were 
calculated based on the worst values recorded during the first 24  h 
of admission. Discrimination was evaluated using receiver operating 
characteristic (ROC) curves.
Results: A total of 301 patients were enrolled in the study. Mean 
age was 55.5 ± 19.1. 63.1%(n = 190) were male. The most common 
reasons for admission were acute respiratory failure in 183 (60.8%) 
patients, neurological and cardiovascular disorders in respectively 46 
(15.3%) and 35 (11.6%) patients. 177 patients (58.8%) were intubated 
and 129 (42.9%) needed vasopressors. Mean length of ICU stay was 
11.2 ± 17 days. The mean SAPSII, Apache II, SOFA and CSS were respec-
tively 31.2 ± 12, 12.9 ± 6.7, 4.4 ± 2.7 and 20.8 ± 11.9. The overall mor-
tality rate was 29.9%.
The best performing ICU scoring system in this study was CSS which 
had an area under the ROC curve (AUC) of 0. 786 (95% CI- 0.728–0.845) 
(p = 0.000). SOFA, SAPSII and Apache II have respectively an AUC of 
0.712 (95% CI- 0.649–0.775) (p = 0.00) + 0.677 (95% CI- 0.61–0.74) 
(p = 0.000) and 0.64 (95% CI- 0.576–0.711) (p = 0.000) (figure 1).
Conclusion: The findings of the present study showed that SOFA, 
SAPS II and APACHE II had good accuracy in predicting mortality in 
ICU. However, they are partially perfect. This emphasize the impor-
tance of repeated validations of these scores. CSS is an interesting, not 
time-consuming, costless and minimally invasive tool for predicting 
mortality in ICU.
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Introduction: Eliminating unnecessary health care may reduce the 
cost and improve the quality of healthcare. This study aimed to meas-
ure the appropriateness of hospitalization, and to identify patient and 
hospitalization characteristics associated with appropriateness of hos-
pitalization in an Acute Medical unit of University Hospital.
Patients and methods: Prospective data including all patients admit-
ted to the Acute Medical unit were collected over 2  months. The 
appropriateness of 2263 hospital days contributed by 300 patients 
was assessed by means of Appropriateness Evaluation Protocol. 
We assessed equity in the distribution of hospital resources among 
patients, and the cumulative appropriateness of hospitalization by 
the means of Gini coefficient. The Gini index ranged from 0 to 1, where 
zero represents perfect equality in the distribution. Predictor variables 
included patient’s anthropometric characteristics, and hospitalization 
characteristics. Associations between patient-related variables, and 
inappropriate hospital days related variables were studied using Gen-
eralized Estimation Equations for univariate and multivariate logistic 
regression analysis.
Results: Overall, 10% of hospital admissions and 5% of hospital days 
were rated as inappropriate. In univariate analysis, inapproprite hos-
pital days were more frequent among patients whose admission was 
inappropriate. Factors significantly related to inappropriate stays- Hos-
pitalization in a single room (OR = 0.55, 95%CI-0.34 to 0.88, p=0.01). 
Absence of previous hospitalization (OR = 0.65, 95%CI-0.3to0.98, 
p = 0.04). No transfer request to another department (OR = 1.88, 
95%CI-1.23to2.88, p = 0.003). No transfer done to another department 
(OR = 2.26, 95% CI-1.28 to 4, p = 0.005). Diagnosis of hematological 
disease (OR = 0.53, 95% CI-0.27 to 1.03, p = 0.05). In multivariate analy-
sis, only the diagnosis of hematological disease remained significantly 
related to inappropriate stay (OR = 0.4, 95% CI- 0.20 to 0.80, p = 0.001). 
The days of inappropriate hospitalization were less evenly distributed 
than the appropriate days, the Gini coefficients were 0.34 and 0.26 
respectively.
Conclusion: This study shows that inappropriate hospitalizations in 
an acute medical unit are frequent. At admission, one bed out of ten 
could be free, and one patient out of twenty could have a shorter stay. 
Considering that emergency departments are chronically saturated 
and have limited funds, inadequate hospitalization results in unneces-
sary cost and less efficiency and quality of care in the acute medical 
unit.
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Introduction: With increasing life expectancy, elderly patients will 
require intensive care unit (ICU) admission more frequently. Age is 
thought to be strongly associated with ICU mortality, but other clinical 
variables may be incriminated. Early recognition of patients at high risk 
of mortality will help outcome prediction, better care planning, and 
health care cost containment strategies development. The aim of our 
study was to describe the characteristics of tunisian elderly patients 
admitted to ICU, and identify predictive factors of ICU mortality.
Patients and methods: A prognostic study type survival analysis was 
conducted in a medical ICU of a university hospital during a 4-year 
period, including patients ≥ 65  years. Baseline characteristics, clinical 
and laboratory parameters, treatment, and outcome were recorded. 
Univariate and multivariate analysis were performed using survival 
analysis.
Results: During the study period, 420 patients were admitted, of 
whom 25.7% (n = 97) were included. The mean age was 75 ± 7 years. 
The overall ICU mortality was 22%. Acute respiratory failure was the 
most common reason of hospitalization (78.4%), and community-
acquired pneumonia was the main etiology (70.1%). Mean APACHE 
II, SAPS II and SOFA scores were 22 ± 10,  40 ± 11 and 7 ± 4. Fifty-three 
per cent required invasive mechanical ventilation, 57.7% required vas-
oactive drugs. The most common complications were hemodynamic 
disorders (80.4%) followed by nosocomial infections (51.5%), and renal 
failure (57.7%). The mean LOS was 12 ± 11 days. On univariate analysis, 
factors associated with mortality were- a past history of chronic renal 
failure (p = 0.006), shock (p = 0.036), ARDS (p = 0.016), resuscitation 
for cardiac arrest (p = 0.02), severity scores as SOFA (p < 10−3), APACHE 
II (p < 10−3), and SAPS II (p < 10−3), acute renal failure at admission 
(p = 0.029), vasoactive drugs (p = 0.026) and sedation (p = 0.014). On 
multivariate analysis, independent predictive factors of mortality were 
severity scores SAPS II (HR, 1.06, 95%CI [1.02–1.09],  p = 0.003) and 
APACHE II (HR, 1.07, 95%CI, [1.02–1.13], p = 0.01).
Conclusion: Even though old age is linked to a high risk of death, age 
alone does not appear a strong predictor of mortality. Severity of ill-
ness on ICU admission was the main predictive factor of death. Further 
longitudinal studies of long-term survival in the elderly are needed.

P‑117  
Out of the ICU shifting by intensivist
Hamid Merdji (speaker)1, Raphael Clere‑Jehl1, Auguste Dargent2, Pascal 
Andreu2, Audrey Large2, François Lefebvre1, Maleka Schenk 1, Julie 
Helms1, Jean‑Pierre Quenot2, Ferhat Meziani1
1Hôpitaux Universitaires de Strasbourg, Strasbourg, FRANCE; 2CHU de 
Dijon, Dijon, FRANCE   
Correspondence: Hamid Merdji ‑ hamidmerdji@hotmail.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-117

Introduction: Many studies have focused on the work of hospital doc-
tors, but little is known about the work of Intensive Care Unit (ICU) 
physicians, especially concerning the medical time spent outside the 
unit and its workload that has never been evaluated to date. The main 
objective of our study was to evaluate the time spent by ICU doc-
tors outside the unit, for the management of their patients during 
the intra-hospital transport (IHT) and for the care of patients in other 
departments (vital emergency, advices on medical care and ethical 
discussion). Secondary objectives were to describe the organization 
and distribution of medical time outside the ICU.
Patients and methods: In this prospective and observational study, 
which took place during 5  years, from January 2012 to December 

2016 in two academics medical ICU (Strasbourg and Dijon), after each 
intervention outside the ICU, the intensivist doctor timed the interven-
tion. Every day during the morning medical staff, the anonymized data 
were collected in a register.
Results: During the five years of the study, 2874 h have been spent by 
intensivists outside the ICU in Strasbourg and 1740 in Dijon. This cor-
responds to an average of 574 h 32 min (± 175) per year, about 94 min 
per day in Strasbourg, and an average of 349 h (± 82) per year, about 
58 min per day for Dijon. Over these five years, there were 5463 shift-
ing, which corresponds to an average of 1,092 shifting (± 169) per year 
in Strasbourg. And 3028 shifting in Dijon, which corresponds to an 
average of 605,6 shifting (± 165) per year. About one third of this time 
was spent in the emergency department, one third in intra-hospital 
medical wards and the last third during IHT for ICU patients requiring a 
computerized tomography scan and or a cardiac catheterization.
Discussion: A better understanding of the different activities and the 
respective part they occupy in the daily life of intensivists is essential 
in order to optimize the care for hospitalized patients.
Conclusion: This prospective French bicentric study highlights the fact 
that the intensivists’ medical activity outside their own unit is time-
consuming. This part of the intensivist activity is often unrecognized 
by the hospital administration and should now be taken into account 
concerning the routine activity of an ICU as well as the care given at 
the patient’s bedside, the time devoted to the reception of families, 
and the time devoted to meetings.
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Introduction: Bacteraemia induces a high rate of morbi-mortality. 
Blood cultures (BCs) are the standard method for the diagnosis of bac-
teraemia. In France, practice recommendations exist concerning BCs 
with an update in 2016 to avoid inadequate sample resulting in false 
diagnosis, inadequate antibiotherapy, and prolonged hospital length 
of stay. Appropriate training for nursing students could promote good 
clinical practice since, in France, BC are mainly taken by nurses. The 
aim of this study is to evaluate the theoretical and practical training 
received by French nursing students at school and at hospital on BC 
execution as well as related hygiene practices.
Patients and methods: We performed a cross-sectional study to 
evaluate the theoretical and practical training received by French nurs-
ing students and the hygiene practices concerning BC. The study was 
based on an electronic survey using a questionnaire sent out to all 
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French nursing students between October 2017 and January 2018. The 
survey encompassed 22 short answer and multiple-choice questions.
Results: One thousand and thirty-six nursing students filled out the 
survey- 90% female, mean age of 24 ± 6 years. At nursing school, only 
57% of the nursing students declared to have received theoretical 
training only on BC execution, 87% who received practical training 
only and 30% theoretical and practical training. During internship, 
49% declared to have received practical training, 6% theoretical train-
ing and 45% declared no training. Among BC execution recommen-
dations, peripheral stick and first aerobic are well known among 88% 
and 83% of the nursing students, respectively. Similarly, the practice of 
washing hands and cleaning the venepuncture site prior to BC execu-
tion are known among 96% and 94% of the students. In contrast, the 
practice of wearing gloves (80%) and facial mask (15%) is relatively 
lower.
Conclusion: There are discrepancies between the knowledge base 
of nursing students and good practice recommendations for blood 
culture execution and related hygiene practices. Strengthening the 
teaching practices will likely improve students’ knowledge base, 
reduce blood culture contamination and improve quality of care.
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Introduction: Epidemiologic data about cardiogenic shock (CS) are 
still poor and focused on ischemic CS, forgetting all part of the CS 
encountered in clinical practice.
Patients and methods: FRENSHOCK registry (NCT02703038) was a 
large prospective multicenter registry of non-selected CS patients 
admitted in critical care units realized between April and October 2016 
in France. Patients were included if they met the following three crite-
ria- (1) low cardiac output defined by SBP < 90 mmHg and or the need 
of amines, or a low cardiac output defined by CI < 2.2L/min/m2 (TTE or 
Swan-Ganz) + (2) elevation of left and or right heart pressures defined 
by clinic radiology biology echocardiography Swan-Ganz + and (3) 
clinical and or biological hypoperfusion.
Results: 772 patients were included in 49 centers (male 71.5%, mean 
age of 66y  ±  15). Comorbidities were classical- previous coronary 
revascularization 26%, history of extra cardiac arterial disease 15%, 
previous renal failure 21% and COPD 6%. Cardiovascular risk factors 
included diabetes (28%), active tobacco (28%), dyslipidemia (35%) and 
hypertension (47%). 56% were known for previous cardiomyopathy 
(especialy 30% ischemic origin). CS etiology often associated several 

triggers but ischemic was retained for only 36.4% (n = 281) of patients 
with type 1 infarction for 17.4% (n = 134). Non-ischemic trigger factors 
were predominant (n = 491 + 63.9%)- supra ventricular (13.2%) and 
ventricular arrythmia (12.6%), infection (11.9%), iatrogenic (6.1%), con-
ductive disorders (2.3%), non-observance (3.5%), and others (13.7%). 
At admission median SBP was 101  mmHg ±  25. Sinusal rhythm was 
present in only 52%. Right heart failure signs were present in 49% and 
left signs in 72% (Killip IV for 49%). Biological analysis found signs of 
hypoperfusion with high lactate (3.0 95% CI [2.0–4.8]), renal (eGFR 
49.6 ±  26.8  mL/min/m2) and hepatic alteration (ASAT 90 UI ml, 95% 
IC [39–300], Prothrombin time 57  ±  25%). Biventricular failure was 
frequent (LVEF was 26%  ±  13 + TAPSE 13  mm  ±  5). When realized 
(n = 399 + 52%) coronarography was pathological in 81% (n = 321) 
(monotroncular 31%, bitroncular 35% and tritroncular 34%). A culprit 
lesion was found in 79% and concern LVA in 48%, RCA in 23% and left 
main in 15%.
Conclusion: This large multicentric and prospective registry con-
firmed the heterogeneity of CS in terms of etiology, presentation and 
prognosis with a predominance of non-ischemic CS in practice.
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Introduction: Experts proposed to define RV failure as a state in which 
RV is unable to meet the demands for blood flow without excessive 
dilatation. While TAPSE (tricuspid annular plan systolic excursion) was 
frequently reported as a pertinent parameter to study the RV function, 
this is still questionable. Our goal was (i) to report the incidence of RV 
dilatation and its severity in distributive shock, (ii) to report the distri-
bution of TAPSE in different groups according to the RV size and the 
serum lactate level.
Patients and methods: Retrospective analysis of an observational, 
prospective multicenter study, which included 540 patients admit-
ted in the ICU for shock, under mechanical ventilation, in whom an 
echocardiography (transthoracic and transesophageal) was system-
atically performed. After exclusion of cardiogenic, hypovolemic and 
obstructive shock, 345 patients were screened. Combining the lactate 
level and the end-diastolic ratio between the right and the left ven-
tricle (RV LV EDA), 4 groups were defined. Group 1 without RV dilata-
tion (RV LV EDA ≤ 0.6), group 2 and 3 with a moderate RV dilatation 
(RV LV EDA > 0.6 ≤ 0.8) without or with an increased lactate level 
(≤ or > 2  mmol/L) and group 4 with a severe RV dilatation (RV LV 
EDA > 0.8).
Results: 327 patients were analyzed. Median age was 66 [iqr 57–75], 
SAPS2 57 [iqr 43–72] and SOFA score 10 [iqr 7.5–12]. Cause of shock 
was septic in 85% of cases. The overall in-ICU mortality was 37.6%. 150 
patients (45.9%) were in group 1, 51 (15.6%) in group 2, 53 (16.2%) in 
group 3 and 71 (22.3%) in group 4. 29.1% patients were ventilated for 
an ARDS. Median RV LV EDA was 0.5 [iqr 0.4–0.5], 0.7 [iqr 0.6–0.7], 0.7 
[iqr 0.6–0.7] and 0.9 [iqr 0.9–1.1] in groups 1, 2, 3 and 4 respectively. No 
inter-group difference was observed for TAPSE with the same median 
value of 18  mm (p = 0.48). Central venous pressure was significantly 
higher in group 4 (12 [9–15] mmHg) compared to group 1 (9 [7–12]), 2 
(9 [7–12]) and 3 (9 [7–13]).
Conclusion: RV dilatation was observed in 54.1%, moderate in 59% 
and severe in 41%. TAPSE was not discriminant with a normal value in 
all groups.
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Introduction: In-hospital admission of elderly patients resuscitated 
from out-of-hospital cardiac arrest (OHCA) has increased. If some 
authors reported favourable outcomes, others reported an increase 
risk of death or survival with loss of autonomy. In addition, the benefit 
of some interventions (i.e. transport to percutaneous coronary inter-
vention (PCI)) and the time and resources associated with, should be 
evaluated. Consequently, we conducted a study evaluating the prog-
nosis of the elderly OHCA patient in a region, with only one PCI center.
Patients and methods: We retrospectively included all patients aged 
75 or older, admitted in 4 intensive care units (1 university- and 3 non 
university hospitals) after OHCA between January 2009 and December 
2016. Cardiac arrest and patients characteristics have been collected 
and the Cardiac Arrest Hospital Prognosis (CAHP) score has been 
calculated. The primary outcome was the neurocognitive function 
assessed by the cerebral performance category on hospital discharge.
Results: During the study period, 176 patients were included (median 
age 81 [79–84], 72% male). Most of the patients presented significant 
comorbid condition (median Charlson index 5 [3–6]).
Sixty-eight patients had initial shockable rhythm (38.6%). Hundred 
sixty-six patients presented without obvious extra-cardiac cause. PCI 
was performed in 63 (35.8%) patients. The number of non-neurologic 
organ failure on admission was lower in patients with favorable out-
come. All patients who received renal replacement therapy had an 
unfavourable outcome. The rate of favorable neurological outcome 
at hospital discharge was 9% (16 patients) including 14 patients with 
initial first shockable rhythm. At 6  months, this rate decreases to 6% 
(11 patients), including 9 patients with initial first shockable rhythm. 
According to the CAHP score, 21 patients had a low risk of poor neu-
rological outcome, 44 had an intermediate risk and 70 had a high risk. 
Based on this CAHP score stratification, 14 patients (66.7%) in the low 
risk group, 21 patients (44.7) in the intermediate risk group and 18 
patients (25.7%) in the high-risk group underwent early PCI.
Conclusion: Survival of elderly patients is low after OHCA, especially 
for patients with first non shockable rhythm. However, patients with 
first shockable rhythm and low risk of death may have favorable long 
term outcome. The level of organ failure seems to be strongly associ-
ated with prognosis. Stratification by CAHP score suggest that the use 
of PCI coud be improved with a better selection of patients likely to 
benefit from it.

P‑122  
Healthcare costs and resource utilization associated 
with treatment of out‑of‑hospital cardiac arrest
Guillaume Geri (speaker)1, Damon C Scales2, Maria Koh3, Harindra C 
Wijeysundera2, Dennis TKo2, Steve Lin4, Michael Feldman2, Sheldon 
Cheskes2, Paul Dorian4, Wanrudee Isaranuwatchai5,Laurie J Morrison4

1Ambroise Paré Hospital, APHP, Boulogne‑Billancourt, FRANCE; 2Sun‑
nybrook Health Sciences Centre, Toronto, CANADA; 3Institute for Clinical 
Evaluative Sciences, Toronto, CANADA; 4Rescu, Li Ka Shing Knowledge 
Institute at St Michael’s Hospital, Toronto, CANADA; 5Centre for Excellence 
in Economic Analysis Research, Toronto, CANADA   
Correspondence: Guillaume Geri ‑ guillaume.geri@aphp.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-122

Introduction: The management of out-of-hospital cardiac arrest 
(OHCA) patients requires the coordination of prehospital, in-hospital 

and post-discharge teams. Data reporting a comprehensive analysis of 
all costs associated with treating OHCA are scarce.
Patients and methods: We performed an analysis on a merged data-
base of the Toronto Regional RescuNet Epistry database (prehospi-
tal data) and administrative population-based databases in Ontario. 
All non-traumatic OHCA patients over 18 years of age treated by the 
EMS between January 1, 2006, and March 31, 2014, were included in 
this study. The primary outcome was per patient longitudinal cumu-
lative healthcare costs, from time of collapse to a maximum fol-
low&#8208 + up until death or 30 days after the event. We included all 
available cost sectors, from the perspective of the health system payer. 
We used multivariable generalized linear models with a logarithmic 
link and a gamma distribution to determine predictors of healthcare 
costs.
Results: 25,826 44,637 patients were treated by EMS services for an 
OHCA (mostly male 64.4%, mean age 70.1). 11,727 (45%) were pro-
nounced dead on scene, 8,359 (32%) died in the emergency depart-
ment, 3,640 (14%) were admitted to hospital but died before day-30, 
and 2,100 (8.1%) were still alive at day-30. Total cost was $690 [inter-
quartile range (IQR) $308, $1,742] per patient + ranging from $290 
[IQR $188, $390] for patients who were pronounced on scene to 
$39,216 [IQR 21,802, 62,093] for patients who were still alive at day-30. 
In-hospital costs accounted for 93% of total costs. After adjustment for 
age and gender, rate of patient survival was the main driver of total 
costs- the rate ratio was 3.88 (95% confidence interval 3.80, 3.95), 
49.46 and 148.89 for patients who died in the ED, patients who died 
after the ED but within 30  days, and patients who were still alive at 
day-30 compared to patients who were pronounced dead on scene, 
respectively. Factors independently associated with costs were the 
number of prehospital teams, the need for hospital transfer, coronary 
angiography and targeted temperature management.
Conclusion: Clinical outcome is the main driver of total costs of treat-
ing OHCA patients in a large Canadian health system. Potentially mod-
ifiable factors include the number of prehospital teams that arrive to 
the scene of the arrest and the need for between-hospital transfers 
after successful resuscitation.
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Introduction: Low pH acidemia has been historically described as 
one of the major factors associated with hyperkalemia. But a few 
older studies suggested that, in the context of an elevated anion gap 
metabolic acidosis, acidemia is not linked to hyperkalemia. As a conse-
quence, the administration of sodium bicarbonate, long considered as 
first-line therapy for acute hyperkalemia, was recently re-assessed for 
the treatment of either hyperkalemia. Regarding the high prevalence 
of hyperkalemia and acidemia in resuscitated out-of-hospital cardiac 
arrest (OHCA) patients, we share here our experience of severe acute 
type I lactic acidosis, the most frequent cause of metabolic acidosis in 
this setting.
Patients and methods: We retrospectively analyzed first arterial 
blood gas results of 828 successfully resuscitated OHCA patients 
admitted to a tertiary Parisian intensive care unit. Baseline character-
istics were compared according to the presence of hyperkalemia and 
factors associated with kalemia were identified using multivariable 
linear regression. sensitivity analysis was repeated in the subgroups of 
patients without chronic respiratory disease (CRD) and those without 
acute kidney injury (AKI).
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Results: Admission blood lactate was below 1.5  mmol/L in 88 828 
(10.6%) patients and potassium levels were above 5.5  mmol/L in 93 
828 (11.2%). Patients with hyperkalemia presented more frequently 
with initial non-shockable rhythm and experienced longer col-
lapse before resuscitation. At ICU admission, patients with hyper-
kalemia presented with deeper acidemia (7.1 [6.95–7.18] vs 7.23 
[7.13–7.32], p < 0.001), higher lactatemia (7.3 [3.7–12.5] vs 5.1 [2.5–9], 
p < 0.001) and higher serum creatinine level (159 [102–230] vs 103 
[77–137], p < 0.001). Following multivariate linear regression, kalemia 
was only associated with initial non-shockable rhythm (β = -0.34, 
95%CI = -0.58 ± 0.11), higher creatininemia (β = 0.003, 95%CI = 0.002, 
0.004) and elevated PaCO2 (β = 0.01, 95%CI = 0.005 + 0.02) but not 
elevation of lactate levels. Indeed, a statistical negative trend between 
potassium blood level and lactatemia was observed (β = -0.02, 
p = 0.07). Sensitivity analyses performed on patients without AKI and 
CRD showed similar results.
Conclusion: Our study demonstrates the absence of an association 
between blood lactate and potassium levels during acidosis with 
severe acidemia in the successfully resuscitated OHCA patient setting. 
This phenomenon appears to be independent of AKI. Our results sug-
gest that kaliemia are in fact strongly linked to arterial PaCO2.
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Introduction: Veno-venous (VV-ECMO) and veno-arterial (VA-ECMO) 
extracorporeal membrane oxygenation are increasingly used for the 

treatment of refractory acute respiratory distress syndrome, or cardiac 
arrest and refractory cardiogenic shock respectively. Our aims were 
to describe the prevalence of vascular complications following ECMO 
weaning and to identify the associated risk factors.
Patients and methods: From January 2014 to December 2017, 237 
patients were managed by ECMO in our unit (Rangueil University Hos-
pital, Toulouse). Among the 136 weaned patients, 81 benefitted from 
post-decannulation venous and arterial Doppler ultrasound to assess 
vascular complications, and were included in this retrospective study.
Results: Thirty-one patients (38.3%) showed vascular complications 
after ECMO cannula withdrawal- Twenty-two patients (27.2%) had 
arterial complications and 26 (32.1%) had venous complications. In 
67.7% of the case, vascular complication were asymptomatic. Patients 
with vascular complications were younger (48 vs 56 respectively, 
p = 0.029). Patients with deep vein thrombosis (DVT) had longer 
ECMO duration (12.8 [7.25–15.5] vs 6 [4.5–9] days, p = 0.002) and pro-
longed ICU length of stay (31.5 [18.3–46.5] vs 17.0 [11.5–35.5] days, 
p = 0.037) compared to patients without DVT. Finally, prevalence of 
DVT was higher in patients with VV ECMO (50%) compared to patients 
with VA ECMO (23.6%, p = 0.018). Vascular complication occurrence 
tended to be associated with an increased mortality at 3 months (13% 
versus 27% p = 0.115).
Conclusion: VV and VA ECMO are associated with an elevated preva-
lence of vascular complication. Systematic doppler ultrasound evalu-
ation after weaning could optimize management of these specific 
patients.
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Introduction: Mitral velocity (E wave velocity and A wave velocity), 
and early diastolic mitral annulus velocity E’ assessed by transthoracic 
echocardiography (TTE) and tissue Doppler imaging (TDI) are cor-
related to pulmonary artery occlusion pressure (PAOP) in cardiologic 
patients. These parameters are dependent on loading conditions, 
modified by mechanical ventilation and the use of catecholamine. In 
ICU ventilated patients receiving catecholamine, E A ratio and E’ veloc-
ity has not been evaluated.
Patients and methods: This observational prospective study included 
12 consecutives patients (mean age = 61 ± 15.3  years) with septic 
shock and ARDS. All patients were treated with catecholamines (mean 
dose (mg  h) = 3.4 ± 3.0) and ventilated (mean FIO2 (%) = 0.8 ± 0.3, 
mean tidal volume (mL  kg) = 6.2 ± 0.5). A volume expansion was 
performed with Ringer lactate solution at the discretion of clinician. 
Echocardiographic, Doppler examinations and hemodynamic meas-
urements were repeated after volume expansion. We obtained 32 
measurements. Doppler mitral inflow and TDI mitral annulus velocities 
were determined and compared with PAOP measured by a Swan-Ganz 
catheter. All TTE parameters were analyzed off-line by an independent 
operator, blinded to clinical history and PAOP values.
Results: Fluid challenge increased the ScVO2 (from 73.3  ±  10.1 to 
76.0 ± 7.8%) and PAOP (from 11.2 ± 3.0 to 12.8 ± 3.4 mmHg). How-
ever, there was no difference in cardiac index (from 4.0  ±  2.1 to 
4.0 ± 2.0 l min m2). There was no significant correlation between PAOP 
and the E wave (Beta 4.64 IC 95% [-0.18, 9.47] p = 0.079), E A ratio 
(beta 1.82, IC 95% [-2.21, 5.84] p = 0.39) and E E’ ratio (beta 0.94, IC95% 
[-2.56, 4.46], p = 0.61).
Conclusion: In this preliminary study, no significant correlation was 
found between E wave, E A ratio, E E’ ratio and PAOP in ventilated 
patients receiving catecholamines. More inclusions are needed to con-
firm or refute this result.



Page 118 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

P‑126  
Evaluation of perfusion practices in the central venous system 
in pediatric intensive care units in a teaching hospital
Chloé Levenbruck (speaker), Eve‑Marie Thillard, Morgan Recher, 
Stéphanie Genay, Bertrand Décaudin, Pascal Odou
CHU, Lille, FRANCE   
Correspondence: Chloé Levenbruck ‑ chloelevenbruck@gmail.com
Annals of Intensive Care 2019, 9(Suppl 1):P-126

Introduction: The central venous catheter (CVC) allows to infuse sev-
eral drugs simultaneously in intensive care units thanks to the use of 
Y-set infusion lines. Many constraints are encountered in the manage-
ment of pediatric populations- limited infusion rates according to the 
age of children, maximum infusion volumes in relation to their weight. 
Indeed, a limitation of the water supplies has to be performed because 
of the hyper-permeabilization of the vessels in this population. So, 
optimization of infusion sets is therefore essential to improve and 
secure this support. Our main objective was to evaluate infusion prac-
tices and to identify optimization suggestions.
Patients and methods: Observation of infusion lines on CVC were 
conducted for 3 months (December 2017 to March 2018) in the pedi-
atric resuscitation department. A restitution of these observations was 
carried out in the unit to form a working group to optimize the infu-
sion setups. Several proposals for perfusion set will be discussed.
Results: Conducted interviews with nurses lasted approximately 5 to 
10  min according to a grid composed of multiple-choice questions 
and open-ended questions. 32 infusion lines were observed and 14 
nurses interviewed (34% of the nurses staff). This observation con-
cerned 14 children under 1 year old, 12 children between 1 and 6 years 
old and 6 children over 6 years old. 37% of CVC were placed in jugular 
vein, 25% in femoral, 31% in subclavian and 7% other. There were 50% 
trilumen, 38% bilumen and 12% monolumen CVC. Only 51.9 ± 0.2% 
of available ports were used on infusion lines. CVC dressings were 
changed every 4  days or when they were soiled or unstuck. 71% of 
nurses declared problems with the dressing- dressings are too bigs for 
the youngers, inadapted for burned children, not yet sticky for those 
who drool. 79% of nurses have encountered drug incompatibilities 
during infusion through CVC but all surveyed nurses knew the exist-
ence of the unit’s drug incompatibilities table.
Conclusion: The evaluation of nurses practices highlighted a good 
knowledge of the types of infusion lines compared to the recommen-
dations. However, efforts must be made to rationalize the number 
of lines available on the infusion set by integrating infusion devices 
with optimized geometry to limit drug incompatibilities. A discussion 
with the medical team about sizes of catheters according to the child 
weight will be engaged. Smaller dressings have been referenced in the 
unit and a modification in dessings change frequency was considered 
at 7 days.
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Introduction: Malnutrition is prevalent in children admitted to the 
pediatric intensive care unit (PICU). Inadequacy energy intake is 
known to be a risk factor for morbidity and mortality in critically chil-
dren. SFAR (Société Française d’Anesthésie et de Réanimation) pub-
lished in 2014 European nutritional guidelines. This study aimed to 
evaluate nutritional practices in a French PICU by comparing energy 

and protein intake using SFAR’s recommendations and 2017 American 
recommendations and to identify risk factors of inadequate energy 
intake using SFAR’s recommendations.
Patients and methods: This study was retrospective in one PICU in 
a University’s Hospital from 2014 to 2016. Children aged one month 
to eighteen years old who were receiving an exclusive enteral nutri-
tion (EN) were included. Patient hospitalized less than 48  h, patient 
fed exclusively by oral or parenteral route were excluded. Individual 
energy and protein intake were calculated for each day and com-
pared to SFAR’s recommendations. Satisfactory energy intake was 
considered to be followed if equal to or greater than 90% of SFAR’s 
recommended intake. Two groups were constituted and compared to 
identify risk factors between patients following or not the SFAR’s rec-
ommendations- “optimal EN group” - children who received more than 
90% of energy recommendation maintained for a least half of the ICU 
stay and “no optimal EN” if children didn’t.
Results: 418 patients were involved in this study. Malnutrition at 
admission occurred in 151 patients (36.6%). Average energy intake 
were 47.5  kcal  kg day (IC95% = 27–62) that represented 75% and 
87.8% of energy estimated intake by SFAR’s recommendations and 
Schofield equation respectively. Energy intake received was closer to 
intake estimated using Schofield equation than those recommended 
by SFAR (Figure 1). SFAR’s recommendations were respected for 43% 
of patients. The 2017 American recommendations were taken on 
board for 80% of patients. Average protein intake were 1.2  g  kg day 
(IC95% = 0.6–1.5) that represented 67% of intake recommended by 
SFAR. 88 patients (21%) had an “optimal EN”. The median time to initi-
ate EN was longer in “no optimal EN” group. Vasopressors were iden-
tified to be a risk factor of no meeting the SFAR’s recommendations 
(OR = 5.34, IC95% = 1–28.4, p = 0.04).
Conclusion: Only 43% of patients respected SFAR’s recommendations. 
Vasopressor was a risk factor of no meeting SFAR’s recommendations. 
The 2017 American recommendations using Schofield equation were 
respected in 80% of patients. An enteral feeding protocol could reduce 
the median time to initiate an EN support.
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Introduction: Fluid overload (FO) is common in pediatric ICU particu-
larly after septic shock or cardiac surgery and is responsible for acute 
kidney injury, decreased ventilation-free days, increased length of stay 
in ICU and generation of morbi-mortality. Predictors of hemodynamic 



Page 119 of 153Ann. Intensive Care 2019, 9(Suppl 1):40

intolerance (HI) to depletion for children don’t exist to our knowledge. 
Another study showed that calibrated abdominal compression (CAC) 
was able to predict fluid responsiveness in children with acute circula-
tory failure.
Patients and methods: The primary objective of our study was to 
determine if the variation of stroke volume index (SVi) during CAC -our 
test index- can predict HI to depletion defined as a decrease of 15% 
of cardiac output after depletion of at least 10 mL kg in children with 
FO. We conducted a prospective non-interventional study in a french 
teaching hospital with a cardiologic ICU. All patients under eight years 
old who might be suffering from FO and who needed depletion with 
diuretics were selected. We only included those who had urinated 
more that 10 mL kg in less that two hours. We assessed the SVi with 
the Aortic Flow Velocity Integral by transthoracic echocardiography 
before depletion, during the CAC and after depletion. We recorded 
other hemodynamic parameters considered as secondary outcomes.
Results: 47 patients were included after cardiac surgery. Only six had 
a decreased cardiac output by more than 15% after depletion. The 
area under the curve of the receiving operative curve (ROCAUC) of 
our test index was 0.47, 95%CI [0.23 + 0.73] (figure 1). Its median val-
ues of specificity, sensitivity, positive and negative predictive values 
were 0.58, 0.66, 0.21 and 0.93 respectively. The ÄSVi-CAC was not sig-
nificantly correlated to the ÄSVi before and after depletion (r = 0.26, 
95%CI [-0.03 + 0.51], p = 0.08). However, respiratory variations in aor-
tic blood flow peak velocity (ÄVPeak) and variations of central venous 
pressure (CVP) during CAC appeared to be good predictors of HI to 
depletion with ROCAUC of 0.91, 95%CI [0.8 + 0.98] and 0.84, 95%CI 
[0.68 + 0.97] respectively (figure  1). Surprisingly, patients who have 
shown an HI to depletion had a profile of right ventricular failure 
instead of the expected profile of hypovolemia.
Conclusion: Our test index was inconclusive in predicting HI to deple-
tion in children admitted in ICU, but other variables like ÄVPeak or 
change in CVP during CAC seemed to be superior.
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Introduction: In 2016 an international task force changed the defini-
tions of sepsis and septic shock in adults, using an organ failure score 

named the Sequential Organ Failure Assessment (SOFA). The con-
cept of new and progressive multiple organ dysfunction syndrome 
(NPMODS), corresponding to organ dysfunction aggravation, has been 
proposed as proxy of mortality in some critical diseases. Many crite-
ria exist to define these organ dysfunctions- the Proulx criteria, the 
Goldstein criteria, the Pediatric Logistic Organ Dysfunction-2 (PELOD2) 
score, and the Pediatric SOFA score. The aim of the study was to com-
pare these four definitions with each other, to find the best definition 
of NPMODS that could be used as surrogate outcome in the pediatric 
septic shock therapeutic trials.
Patients and methods: This is a retrospective observational study, 
from January 2011 to December 2016, in a single PICU. Inclusion cri-
teria were age < 18 years, hospitalization in PICU for septic shock (2005 
definition). The primary outcome measure was PICU mortality. The sec-
ondary outcome was an evaluation of morbidity-mortality using the 
evolution of the Pediatric Overall Performance Category (POPC).
Results: 149 patients were included. Mean age was 5  years 
(± 5.5  years), 16 patients (10.7%) were less than 28  days old. 18 
patients died (12.1% of fatality rate). 44 patients (29.5%) had a signifi-
cant worsening delta-POPC. The most common causes of septic shock 
were meningitis or meningoencephalitis (15.8%), purpura fulminans 
(15.1%), and intraabdominal infection (15.1%). Patients developed 
NPMODS in 26.2% according to Proulx criteria, 30.9% according to 
Goldstein criteria, 30.2% for PELOD2, and 28.9% for pSOFA. The four 
definitions used to define NPMODS were significantly associated with 
mortality and delta-POPC (p < 0.001). The deceased patients did not 
have scores that worsened in the first five days, but the scores did not 
improve. On the contrary, the scores of survivors improved within the 
first 5 days whatever the definition used.
Conclusion: NPMODS definition could be a surrogate outcome of 
mortality, usable in pediatric septic shock therapeutic trials, whether 
using the Proulx, Goldstein, PELOD2 or pSOFA criteria. However, this 
definition only considers the onset or the aggravation of organ dys-
function. Further studies would be needed to create and validate an 
alternative definition, which incorporates the notion of non-improve-
ment of organ dysfunction over time, which would better reflect the 
natural course of the most severe patients with pediatric septic shock.
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Introduction: Electrical velocimetry (EV) is a non-invasive method of 
continuous left cardiac output monitoring. The main objective was to 
validate EV by investigating the agreement in cardiac output measure-
ments performed by EV and trans-thoracic echocardiography.
Patients and methods: We conducted a prospective single-center 
pilot study in the 8 beds pediatric intensive care unit (PICU). We 
included children from 28 days to 10 years, with hemodynamic insta-
bility or circulatory failure, and excluded children with congenital 
heart disease or impossible chest access impossible. We simultane-
ously measured cardiac output by EV and echocardiography. Agree-
ment, bias and precision of the measurements were analyzed by the 
Bland–Altman method. Bias < 10% and percentage error < 30% were 
considered clinically acceptable. Parameters of contractility (ICON for 
EV and Left ventricular ejection fraction) and preload dependance 
(Stroke Volume Variation SVV for EV and variation in aortic blood flow 
velocity in echocardiography) were compared.
Results: 10 patients were included (median age 3.5  years [0.8–7], 
median weight 17.25  kg [5.36–28]), and 38 measurements were per-
formed and analyzed. The bias and percentage error for cardiac out-
put measurement were 0.46% and 21.73%, respectively. There was no 
correlation between the parameters assessing contractility (left ven-
tricular ejection fraction in echocardiography and contractility index 
in EV) (r = 0.14, p = 0.38), or those evaluating the preload dependence 
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(variation in aortic blood flow velocity in echocardiography and SVV in 
EV) (r = 0.193, p = 0.244).
Conclusion: EV appears to be a reliable method of continuous CO 
monitoring compared to trans-thoracic echocardiography, but has 
its limitations on contractility and preload dependence parameters. 
The CARDIOREAPED study will follow this pilot study + it will start in 
November 2018 and will focus on 50 children.
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Introduction: Kawasaki disease (KD) is a rare acute systemic vasculitis 
occurring mainly in children under 5 years of age. The major challenge 
is the cardiac involvement that may require admission in intensive 
care unit (ICU) and can be life-threatening. It is common that patients 
requiering ICU don’t meet all the American Heart Association (AHA) 
criteria, vascular damages being then often from the beginning com-
plicated and the differential diagnosis - especially infectious - chal-
lenging. The risk is a delay of the treatment, in this case intravenous 
immunoglobulin (IVIg).
Patients and methods: The aim of the study was to specify the carac-
teristics and the outcome of patients admitted to ICU for a potential 
KD complication and comparing patients who met the AHA criteria 
(AHA +) with patients who did not (AHA-).
To that end, we collected national retrospective cases between 2001 
et 2018, following a call from the scholarly associations (SOFREMIP, 
GFUP). We collected clinical, biological and echocardiography datas. 
Comparisons were based on Fisher’s exact test for categorical variables 
and the student’s t-test for continuous variables. Statistical analyses 
were performed using PRISM 5.0 and MedCalc + All tests were two-
tailed, and P < 0.05 was considered significant.
Results: Patients who were not yet KD diagnosed at the admission to 
ICU presented either a sepsis in 25−48 (52%) (including toxic shock 
syndrom) or an acute abdomen in 12−48 (25%).
Nearly half of the patients received vasoactive drugs. All patients 
except two received broad-spectrum antibiotics. All patients received 
at least one IVIG infusion. Resistance to first IVIG infusion was observed 
in 24−48 patients (50%). A second IVIG infusion was chosen in all of 
them. A third treatment line was needed in 16−24 (66.7%)- IV corti-
coid infusion was chosen in 15−16, in association with anti-interleukin 
1 in 4 15 (Anakinra). 25−78 (52%) patients KD-ICU presented the AHA 
criteria, compared with 23−48 (48%) who didn’t. Patients AHA- were 
younger, had a lower heamoglobine concentration and have been 
more intubated for mechanical ventilation.

Conclusion: KD-ICU patients had no initial or evolutive differences 
whether they had complete or incomplete AHA criteria. A strong sus-
picion of KD in ICU is therefore enough to initiate specific therapeu-
tics such as IVIG. Further analysis will define the phenotype of patients 
with KD-ICU to target them earlier, comparing them to KD who did not 
need ICU transfer, via the KAWANET French database.

P‑132  
Hyponatremia in critically ill infants with bronchiolitis ‑ 
occurrence and associated morbidity
Florent Baudin (speaker), Annabelle Huget, Frédéric Valla, Etienne 
Javouhey
Pediatric Intensive Care Unit, HFME, Hospices Civils de Lyon, Lyon‑Bron, 
FRANCE   
Correspondence: Florent Baudin ‑ florent.baudin@chu‑lyon.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-132

Introduction: Bronchiolitis is the first cause of hospitalization in 
infants. Six to 20% of them are admitted in a pediatric intensive care 
unit (PICU). Some will develop complications related to respiratory 
distress, like seizures and hyponatremia. The aim of our study was 
to describe the occurrence of hyponatremia in bronchiolitis infants 
under the age of three months admitted to PICU and the associated 
morbidity.
Patients and methods: We conducted a retrospective study includ-
ing all infants younger than 6 months, admitted to Lyon-France PICU 
with a diagnosis of bronchiolitis between January 2010 and April 
2018. Children with previous history of significant heart diseases or 
neurological impairment were excluded. The study was approved by 
the ethical committee of the French society of intensive care. Hypona-
tremia was defined as a plasma sodium level < 135 mmol/L at any time 
during PICU stay. T test and Chi2 were used to compare the hypona-
tremia group and the no-hyponatremia group. A p-value below 0.05 
was considered significant.
Results: A total of 803 infants were included and among them, 726 
had at least one available natremia value. hyponatremia occurred 
in 33.6% (n = 244) children and 6.8% (n = 50) had a natremia below 
130 mmol/L. Age (36 + - 21 vs 36 + - 19 days in hyponatremia group, 
p = 0.83) and weight (3879 + - 884  g vs 3835 + - 784  g, p = 0.49) was 
similar between the two groups. Comparison on severity factors 
between the 2 groups are presented in table 1.
Conclusion: Hyponatremia occurred in one third of infant younger 
than 3  months  years old admitted to PICU for bronchiolitis. Hypona-
tremia was associated with other severity factors of bronchiolitis, with 
more frequent seizures and with longer length of PICU stay. Hypona-
tremia needs to be monitored, prevented and treated accurately in 
infants with severe bronchiolitis.
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Introduction: Hyponatremia is a common fluid and electrolyte disor-
der. Its incidence is estimated at 0. 34% in operated children. 10% of 
hyponatraemia occur in the postoperative period. Objective- To deter-
mine the circumstances of occurrence of this hyponatremia.
Patients and methods: Retrospective study, from (2015–2017), 
carried out in the pediatric surgery and multipurpose resuscita-
tion departments of CHU Sidi-Bel-Abbès. Included were all acute 
hyponatraemia, with or without neurologic symptomatology, follow-
ing controlled surgery in healthy children and or with a pathology that 
did not lead to fluid and electrolyte disturbance.
Results: Of all the hyponatraemia identified during the study regard-
less of the mechanism, 17 children presented with iatrogenic acute 
hyponatremia. The children were operated on for circumcision (2), 
fracture reduction (6), orthopedic surgery (clubfoot and LCH) 7cas 
and thyroglossal cyst (2). The serum sodium ranged from 114 mmol/L 
to 128 mmo L. All patients presented with vomiting. Three children 
had generalized seizures. Brain CT found diffuse cerebral edema. The 
evolution was favorable in 16 17 cases with one death. In addition to 
anticonvulsant therapy in 03 patients, the treatment of hyponatremia 
involved the administration of sodium salts at a rate of 1.5 to 2 mmol 
hour to the PES during the 12 h under control of clinical status. and the 
ionogram.
Discussion: These children, who presented with iatrogenic acute 
hyponatremia, underwent simple surgeries, and were, with one excep-
tion, children of ASA1 class. They were all perfused in the periop-
erative period with hypotonic, high-throughput fluid. Blood glucose 
was moderately high, children were not hypovolemic on arrival. The 
circumstances of occurrence can be explained by-A dilution related 
to the infusion of hypotonic solution too abundant with a flow not 
monitored by our nurses due to lack of personnel. Prolonged preop-
erative fasting (more than 8 h) in our series that may be accompanied 
by hypovolemia responsible for the secretion of ADH, a component 
added to the iatrogenic factor.
Conclusion: Follow-up of good practices for perioperative pediatric 
perfusion, the use of adapted equipment (precision infusion pump, 
volumetric pumps), a strict control of the infusion rate, an education of 
the nursing staff and a permanent abandonment of pseudo prescrip-
tions of the type to keep the vein are fundamental to avoid this type of 
ionic disorder in children postoperatively.
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Introduction: In traumatology, triage is a dynamic process that starts 
at the trauma scene including prehospital care, continues with trauma 
team activation in a trauma center when required and ends with 
patient admission to an adequate unit hospital. Referral of severely 
injured children to a level 1 Pediatric Trauma Center (PTC), like the 
Hôpital Femme Mère Enfant (HFME) (Lyon, France), reduces mortality. 

In HFME, local guidelines have been established for trauma team acti-
vation by prehospital carriers from the trauma scene or by emergency 
physicians from the emergency department (Level 1 criteria- vital 
distress, Level 2 criteria- vital distress stabilized after prehospital care, 
Level 3 criteria- no vital distress but mechanism of injury criteria).
Patients and methods: We conducted a retrospective study of 215 
patients admitted to HFME in 2016 with trauma team activation cri-
teria according to local guidelines. Level 1 or 2 patients, and level 3 
patients presenting with an injury severity score (ISS) > 15, were con-
sidered severely injured. Four types of undertriage were defined at the 
different stages of support- prehospital undertriage «transport», pre-
hospital undertriage «orientation», «emergency department undertri-
age» and «final undertriage», considered to be the main undertriage 
(Figure 1).
Results: Eighty eight patients were severely injured. The rates of 
undertriage were respectively- 23.8% for prehospital undertriage 
«transport», 15.7% for prehospital undertriage «orientation», 79% for 
«emergency undertriage» and 18.2% (16 88) for «final undertriage». 
Factor associated with «final undertriage» was firefighters prehospital 
care and transport (without medical transport team intervention)- OR 
13.55 [2.16–85.00]. Median ISS was lower in the «final undertriage» 
subgroup- 17 [16–34] versus 23 [16–21] (p < 0.05) + «final undertriage» 
was not associated with a higher death rate or a longer hospital stay. 
However, 31.3% of this patients subgroup required critical care within 
the 24 h after admission.
Conclusion: The rate of undertriage in our PTC in 2016 is above rec-
ommendations of less than 5%. The prehospital triage seems to 
strongly impact the course of patient care. Evaluation of the trauma-
tized child is complicated even for professional first-aiders. The high 
rate of «emergency department undertriage» shows that the triage 
also needs to be improved in emergency departments.
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Introduction: Diaphragm dysfunction and weaning induced pul-
monary edema (WIPE) are two main causes of weaning failure. Since 
spontaneous breathing-increased venous return is a key determinant 
of WIPE, we hypothesized that diaphragm dysfunction could not pro-
vide a thoracic depression enabling the occurrence of WIPE. Therefore, 
the objective of the study was to determine the prevalence of WIPE 
and diaphragm dysfunction and their coexistence.
Patients and methods: Patients intubated since more 48 h were eligi-
ble after they failed at a first spontaneous breathing trial (SBT). Before 
and after the following SBT, diaphragm function was evaluated with 
the reference method (drop in tracheal pressure induced by a bilat-
eral phrenic nerves stimulation) and cardiac echo (early (E) over late 
(A) peak diastolic velocities ratio and tissue Doppler imaging of mitral 
annulus velocities including early (Ea) peak diastolic velocity over A 
wave ratio) and biological (hemoconcentration) markers of WIPE were 
searched for. Diaphragm dysfunction was defined by a Ptr, stim < -11 
cmH20. WIPE was defined by a failed SBT associated with 1) either the 
combination of E A > 0.95 and E Ea > 8.5 at the end of the SBT or 2) an 
increase in plasma protein concentration or in hemoglobin > 5% dur-
ing the SBT.
Results: Among 34 patients included, twenty-one (62%) failed in the 
SBT. WIPE was present in 15 21 (71%) patients who failed. Diaphragm 
dysfunction was found in 17 21 (81%) patients who failed and both 
mechanisms were present in 14 21 (67%) patients. Except in one 
patient, in all patients in whom WIPE occurred, diaphragm dysfunction 
was found (figure).
Conclusion: Coexistence of diaphragm dysfunction and WIPE is fre-
quent at the time of liberation from mechanical ventilation in difficult 
to wean patients. The presence of diaphragm dysfunction doesn’t 
reduce the risk of WIPE.

P‑136  
Extracorporeal membrane oxygenation in adult cancer patients 
with severe acute respiratory failure‑ view of a cancer center
Afef Hammami (speaker)1, Aymen M’Rad1, Alain Gaffinel1, Lilia 
Berrahil‑Meksen1, Annabelle Stoclin1, Bertrand Gachot1, Alain Combes2, 
François Blot1

1Gustave Roussy, Villejuif, FRANCE; 2Réanimation médicale + GH Pitié‑Sal‑
pêtrière, Paris, FRANCE   
Correspondence: Afef Hammami ‑ afef.hammami@gustaveroussy.fr
Annals of Intensive Care 2019, 9(Suppl 1):P-136

Introduction: Using extracorporeal membrane oxygenation (ECMO) 
in adult cancer patients is controversial. This study was designed to 
report outcomes of adult cancer patients treated with ECMO for severe 
acute respiratory distress syndrome (ARDS) after the failure of optimal 
conventional therapy. We also identified their pre-ECMO predictors of 
ICU and 6-month mortality.
Patients and methods: The charts of all cancer patients admitted to 
our oncology ICU and receiving ECMO support for ARDS from 2011 to 
2017 were retrospectively reviewed. The cases were recorded using 
both PMSI data and analysis of computerized records by keywords sys-
tematic detection. After placement of cannulas, all patients were trans-
ferred from our hospital to a specialized ICU for ECMO therapy.
Results: Fourteen patients received ECMO during the study period 
(Table). One patient received venoarterial-venous ECMO because of 
acute circulatory failure in addition to ARDS. All other patients received 
venovenous ECMO. ECMO-related major bleeding and ventilator-
associated pneumonia were frequent (50% and 42.9%, respectively). 
Respective median ECMO duration and ICU stay were 10 (5–43) and 
27.5 (11–57) days. ICU and 6-month survival was 28.6%. The four sur-
vivors had a significantly shorter time interval between ICU admission 
and start of ECMO therapy (4 vs. 11 days), lower PCO2 at baseline (45 
vs. 62 mmHg), and, after ECMO initiation, lower health care-associated 
infection (1 vs. 9 episodes) and shorter ECMO duration (6 vs. 19 days).
Discussion: The limitations of this study are its retrospective design 
and the small number of cases involved. Obvious selection bias was 
induced because only the patients treated with ECMO were included. 
The systematic computerized analysis ensured the lack of missing 
data. Despite the high rate of ICU mortality, this study showed that 
all survivors were still alive 6 months later. Early beginning of ECMO, 
avoiding ventilator-induced lung injury, was associated with a better 
prognosis. These findings encourage identifying as soon as possible 
patients with a favorable prognosis of malignancy and having an iso-
lated respiratory failure, in order to optimize their chances of recov-
ery from ARDS. A close cooperation of intensivists and oncologists is 
warranted.
Conclusion: ECMO therapy may be beneficial in selected cancer 
patients. Ongoing investigations are needed to better select patients 
with a likely benefit, and determine optimal timing for initiation of 
ECMO.
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Introduction: Dyspnea is a frequent and potentially intense symptom 
in mechanically ventilated patients. Whether the presence and inten-
sity of dyspnea could interfere with the result of a spontaneous breath-
ing trial (SBT) is unknown. Alternatively to the use of visual assessment 
scale of dyspnea that is challenging in critically ill patients, the five-item 
Mechanical Ventilation – Respiratory Distress Observation Scale (MV-
RDOS) has been proposed as a reliable surrogate of dyspnea in non-
communicative intubated patients [1]. In the present study, we sought 
1) to describe the prevalence and changes in MV-RDOS during a SBT 
and 2) to evaluate the performance of MV-RDOS to predict SBT failure.
Patients and methods: Patients from a single center, intubated since 
more 48 h were eligible after they failed at a first spontaneous breath-
ing trial (SBT). Dyspnea was assessed with the MV-RDOS at the begin-
ning and the end of the SBT. Dyspnea was define by a MV-RDOS > 2.3 
[1]. The area under receiver operating characteristic (ROC) curve of the 
MV-RDOS measured at the onset of the SBT was computed to predict 
the risk of SBT failure.
Results: Thirty-five patients (39 SBTs) (age 60 [49–68], SAPS II 71 [56–
82] + med [IQR]) were included and in total 39 SBTs were analyzed. 
All patients were deemed ready to be weaned criteria (FiO2 30% [30–
40] + positive end expiratory pressure 5 cmH2O [5–6] + respiratory rate 
22 cycles min [17–26]) but dyspnea was present in 22 39 (56%) at the 
beginning of the SBT. Twenty-three (59%) SBTs lead to failure and 16 
(41%) were considered as success. The changes in MV-RDOS in patients 
who succeeded and failed the SBT are depicted in Figure 1. The propor-
tion of SBT failure was higher in patients who presented dyspnea at the 
beginning of the SBT (74% vs. 31%, p = 0.008). A MV-RDOS value above 
2.47 at the beginning of the SBT predicted SBT failure with a 65% sensi-
tivity and 81% specificity (AUC = 0.778 + 95%CI [0.634, 0.927]).
Conclusion: Despite patients met classical readiness to wean crite-
ria, dyspnea was frequent at the beginning of SBT and increased only 
in patients who fail the SBT. MV-RDOS could predict SBT failure with 
good performances.
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Introduction: Systemic lupus erythematosus is a chronic autoim-
mune disease characterised by frequent skin, joint, haematological 
and renal involvement. Acute interstitial pneumonia (AIP) is infrequent 
and poorly investigated in this disease. The aim of this study was to 
describe the clinical characteristics, the course and the outcome of AIP 
in SLE.
Patients and methods: We conducted a monocentric retrospective, 
observational, cohort study between November 1996 and September 
2018. We included all patients with SLE (defined using the American 
College of Rheumatology 1997 criterion) and AIP (defined as acute 
respiratory manifestation with diffuse pulmonary opacities on chest 
radiography or lung tomography and exclusion of alternate diagnosis 
including acute respiratory infection).
Results: Fourteen patients (male female sex ratio, 0.3 + mean ± SD 
age, 23.7 ± 10.6 years) presenting 16 episodes were included. AIP was 
present at disease onset or during the first year after SLE diagnosis in 
respectively 9 14 (64%) and 5 14 (36%) patients. Eleven (68.8%) epi-
sodes required ICU admission because of respiratory failure with 7 11 
(63.6%) episodes requiring mechanical ventilation and 2 11 (18.2%) 
VV-ECMO. Median [IQR 25–75] SAPSII and SOFA score at ICU admission 
were- 32 [27–39] and 4 [2.5–8.5] respectively. Frequencies of associ-
ated SLE-related organ involvement were- kidney 13 16 (81.3%), arthri-
tis 13 16 (81.3%), fever 13 16 (81.3%), serositis 12 16 (75%), skin 11 16 
(68.7%), haematological manifestation 8 16 (50%) and neurological 
manifestation 3 16 (18.7%). Median [IQR 25–75] SLEDAI-2  K was 18.5 
[14.75–25.75]. Bronchoalveolar lavage was available for 12 episodes 
and revealed alveolar haemorrhage in 8 12 (66.7%). Chest tomography 
revealed bilateral consolidations predominating in the lower parts of 
the lungs in most patients. SLE treatments were as follow- corticoster-
oid pulses 16 16 (100%), cyclophosphamides 9 16 (56%), plasmapher-
esis 4 16 (25%). Evolution was favourable in most patients and 90-day 
survival was 93.8%. During follow-up, only one patient had asymp-
tomatic residual lung interstitial opacities while all other patient had 
normal lung CT-scan.
Conclusion: AIP is a rare manifestation of SLE that occurs during the 
first year of SLE onset in young patients. AIP of SLE can be severe, 
requiring mechanical ventilation and even ECMO. Patients usually 
exhibit multiple other SLE-related organ involvement. Mortality in our 
cohort is low and most patients recover completely without chronic 
interstitial lung disease during follow-up.
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Introduction: Severe pneumonia is frequently associated with acute 
respiratory distress syndrome (ARDS). Uncontrolled inflammatory 
response in the lung is a key factor in the transition from pneumonia 
to ARDS. However, the underlying mechanisms are still poorly under-
stood. To assess this, a heterogeneous population of T lymphocytes 
called “unconventional T cells” (UTC) deserves greater attention. These 
cells comprise Natural Killer T (NKT) cells, mucosal-associated invariant 
T cells (MAIT) and Gamma Delta T cells. Pre-clinical studies have shown 
their versatile properties and their key role in immune responses 
against invading pathogens. Thus, we hypothesize that a tight regula-
tion of their functions is mandatory to fine-tune the host inflammatory 
response in the infected lungs, and, subsequently to prevent emer-
gence of an aberrant response leading to tissue damages. Despite this 
strong rationale, human data are however lacking.
Patients and methods: Single-center prospective study on patients 
hospitalized in intensive care for severe pneumonia. From blood and 
respiratory samples, we performed a flow cytometry-based analysis 
of these cells in order to determine- (1) their frequency at different 
time-points during hospitalization, (2) the presence of activating regu-
lating markers (CD69 and PD-1), (3) their ability to produce cytokines 
involved in ARDS pathogenesis and (4) their cytotoxic capacity.
Results: 26 patients have been included to date, that were com-
pared to healthy controls. Half of the patients presented ARDS, and 
median SAPSII was 35.5 (30–51). In patients with severe pneumonia, 
we observed a striking decrease in circulating MAIT cells, compared 
to healthy controls (Fig. 1A), but not for NKT or Gamma Delta T cells. 
This observation may suggest a recruitment of these cells to inflam-
matory site since a high proportion of MAIT cells can be detected in 
respiratory fluids of some patients with ARDS. In addition, circulating 
MAIT cells of patients expressed high levels of CD69 and PD-1 (Fig. 1B). 
Interestingly, the proportion of CD69 + MAIT cells decreased with clini-
cal improvement, while proportion of PD-1 + remained stable. Upon 
ex  vivo stimulation, proportion of IFN-gamma-producing MAIT cells 
was significantly decreased in patients, compared to healthy controls 
(Fig.  1C), while proportions of IL-17 and TNF-alpha-producing MAIT 
cells were similar.
Conclusion: MAIT cells are recruited, activated and have an altered 
cytokine profile secretion during severe pneumonia. These prelimi-
nary data justify pursuing in-depth analysis of MAIT cell functions in 
patients, in correlation with clinical condition.
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Introduction: For cancer patients presenting with ARF the use of 
mechanical ventilation (MV) is frequent and associated with high mor-
tality. Preventing endotracheal intubation appears to be a crucial step 
in the therapeutic strategy. Therapy using HFNC offers an alternative 
for those patients. The objective of this study was to determine the 
predictive factors of the endotracheal intubation in cancer patients 
presenting de novo ARF and firstly treated with HFNC in the intensive 
care unit (ICU).
Patients and methods: This retrospective study was conducted in a 
cancer referral center from 1st January 2012 to end 2016. Data were 
recorded from 301 consecutive critically ill cancer patients presented 
with ARF and treated with HFNC. Two groups were compared using 
non parametric tests- intubated patients versus those that were not. 
Then, independent predictive factors for tracheal intubation were 
determined using logistic regression.
Results: Two hundred nine patients presented with de novo ARF and 
were finally selected for analysis. The ICU mortality was 27.5% (n = 58), 
hospital mortality 43.5% (n = 91) and intubation rate 50% (n = 104). 
Median (IQR) age was 63 (53–69), male were 40% (n = 84), haemato-
logical disease was present in 68% (n = 142) of cases. By multivariable 
analysis, factors associated with tracheal intubation were- pulmonary 
infection (OR 2.5, 95%IC [1.1–5.3]), viral infection (OR 3.19, 95% CI 
[1.18–8.63]), multi-drug resistant bacteria infection (OR 4.9, 95% [1.6 
-15]), SAPS II score (OR 1.04, 95% CI [1.01–1.07), Nb of pathologic 
X-chest quadrants > 2 at HFNC initiation (OR 6.6, 95% CI [3.1- 14.07]) as 
well as a cardiologic SOFA > 2 at the start of HFNC (OR 3.1, 95% CI [1.1–
8.6]), FiO2 greater > 60% at the start of HFNC (OR 4.7[2.2–10]), and an 
SpO2 level < 95% 15 min after starting HNFC (OR 3.3, 95%IC [1.5 -7.1]).
Conclusion: For these specific population, intubation rate was about 
50%. In this study intubation predictors are clinical parameters easily 
collected at bedside. In order to improve outcome, these parameters 
should be used to categorized high risk patients.
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Introduction: Venoarterial ECMO-treated patients present many 
risk factors of breathing failure associated to heart failure. It seems 
essential to optimize the ventilatory parameters in order to limit lung 
injuries. The aim of this study is to evaluate the ability of electrical 
impedance tomography to set the optimal level of Positive End Expira-
tory Pressure (PEEP).
Patients and methods: We performed an alveolar recruitment 
maneuver followed by a decremental PEEP trial (from 20 to 5 cmH2O) 
with 5cmH2O decrements. Thanks to clinical and ultrasonographic 
parameters (heart and lung), we define an optimal PEP according to 
respiratory criteria (PEEPlung), then an adjustment according to hemo-
dynamic and cardiac tolerances defines the PEPheart + lung. EIT datas 
(regional distribution of ventilation, z-compliance, overdistension col-
lapsus ODCL and global inhomogeneity index GI) were recorded dur-
ing the procedure and analyzed retrospectively to define the optimal 
PEEPs- PEEPCOMP, PEEPODCL, PEEPGI. A Friedman test compares the 
different optimal PEEPs between them, as well as the regional venti-
lation distribution at the 4 PEP levels. Agreement between PEEPlung 
and other measured PEEPs was analyzed by Cohen’s kappa coefficient.
Results: 23 patients were included and analyzed during a 9  months 
period. PEEP decreasing increments ventilation in the ventral region 
from 12 to 22% (corresponding to overdistension), and a decrease 
in the dorsal region from 11 to 5% reflecting collapse. The collapse 
(CL) is maximum at PEEP5 29% [21–45.8], and the distension is maxi-
mum at PEEP20cmH20 34% [24.5–40]. There is no significant differ-
ence between the different optimal PEEPs. The agreement is average 
between PEEPlung and optimal PEEP calculated from the EIT param-
eters (kappas 0.41 and 0.47). Our choice of PEEPlung is questionable 
because based on the global static respiratory compliance parameter 
that is measured on a single respiratory cycle. Measuring transpulmo-
nary pressures could precise our measurements. PEPlung is statistically 
higher than the PEPheart + lung (p < 0.05), reflecting a bad hemody-
namic tolerance of high levels of PEEP due to a complex phenomenon 
of heart–lung interactions.
Conclusion: EIT helps find the best compromise between overdis-
tension and lung collapse, and detect regional distributions of the 
mechanical ventilation effects. However, evaluation of the chosen 
PEEP hemodynamic tolerance is necessary. The association EIT-echo-
cardiography seems to be an efficient tool to provide monitoring of 
the PEEP effects.
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Introduction: Airway pressure 100  ms after airway occlusion (P0.1) 
assesses the respiratory drive intensity and is measured at the mouth 
in pulmonary function tests lab. In ICU ventilators P0.1 may not reflect 
mouth P0.1 due to the compliance of the circuit. We aimed to compare 
P0.1 measured with the Evita XL ICU ventilator (P0.1, Evita) to airway 
(P0.1, aw) and esophageal P0.1 (P0.1, es) pressure in ICU patients, dur-
ing a spontaneous breathing trial.
Patients and methods: We compared pressure support (PS) 7 
cmH2O + PEEP 4 cmH2O (treatment A) to PS 0 cmH2O + PEEP 4 
cmH2O + 100% automatic tube compensation (treatment B), each 
applied for 30 min. Before each treatment the baseline PS was applied 
for 30  min. Paw and flow were measured at the proximal tip of the 
endotracheal tube. Pes was obtained from esophageal balloon whose 
right position and optimal volume were checked properly. Three to ten 
P0.1 measurements were performed through the P0.1 built-in function 
available in the Evita XL ventilator, each separated by 4–8 breaths, in 
each condition in each patient. P0.1, Evita was read at the ventilator 
screen, and Paw, Pes and flow signals were recorded with BIOPAC150. 

Values are expressed as mean ± SD. Data were assessed by using Bland 
and Altman representation. A linear mixed effect model was used to 
assess the role on P0.1, Evita value of method of P0.1 measurement, 
rank of measurement and condition (as the fixed variables), the patient 
being taken as the random variable.
Results: Eighteen patients were included totalizing 280 measures. 
P0.1, es was discarded in 4 instances from 4 different patients for 
inaccuracy. P0.1, Evita averaged 2.8 ± 2.4, P0.1, aw 2.5 ± 2.1 and P0.1, 
es 2.5 ± 2.4 cmH2O. Bias and limits of agreement between P0.1, Evita 
and P0.1, aw and P0.1, Evita and P0.1, es were 0.3 (-1.5 ++2.1) and 
0.3 (-3.2 ++3.9) cmH2O, respectively. Neither method used, rank of 
the measurement nor condition had a significant effect on P0.1, Evita 
(Table 1).
Conclusion: P0.1, Evita provides a reasonable estimate of P0.1 meas-
ured near to the patient.
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Introduction: Classical definition of cardiogenic shock (CS) combine 
a systolic blood pressure (SBP) < 90 mmHg with a low cardiac output 
and tissue hypoperfusion. By contrast, in practice, the spectrum of 
presentations is by far more complex. We compared presentation and 
prognosis between hypotensive and normotensive low cardiac output 
patient.
Patients and methods: FRENSHOCK was a multicenter, prospective, 
observational survey realized between 04 and 10.2016 in 48 centers 
in France. Patients were included if they met the criteria below (1) a 
low cardiac output (SBP < 90 mmHg and or need of amines, and or a 
low cardiac index < 2.2L min m2 on TTE or Swan-Ganz) + and (2) clini-
cal, radiological, biological (NTproBNP or BNP), echocardiography, or 
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invasive hemodynamics overload signs + and (3) a clinical and or bio-
logical hypoperfusion (lactates > 2 mmol/L, hepatic or renal failure).
Results: 772 patients were included (male 72%, median age 66y)- 
678 with SBP < 90 mmHg (group A) and 94 with a proven low cardiac 
output without hypotension (group B). Group B patients have more 
chronic renal failure, more idiopathic dilated cardiomyopathy, more 
previous treatment by furosemide, and CS was more frequently caused 
by drug inobservance. They have less marbles, lower LVEF, more mitral 
insufficiency and higher pH but without significant difference for lac-
tate. They were more treated by furosemide (95 vs 81%, p = 0.001), 
but less by dobutamine (71 vs 80%, p = 0.002), norepinephrine (21 vs 
58%, p = 0.01), epinephrine (4 vs 13%, p = 0.012), invasive mechanical 
ventilation (15 vs 41%, p < 0.01), renal replacement therapy (3 vs 18%, 
p < 0.001) and circulatory support (11 vs 20%, p = 0.035). At 30-days no 
difference in mortality, heart transplantation and or VAD implantation 
was observed.
Conclusion: Normotensive patients with low cardiac output, overload 
and hypoperfusion signs present similar prognosis to classical CS. So, 
current definitions for CS could be challenged to avoid underestimate 
these patients.
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Introduction: Passive leg raising (PLR) is routinely used to predict 
preload responsiveness in critically ill patients. However, real-time 
measurements of cardiac output are required to assess its effects. 
Some authors have suggested that in fluid non-responders, central 
venous pressure (CVP) increased markedly (1). By analogy with the 
CVP rules proposed by Weill et  al. to assess a fluid challenge (2), we 
hypothesized that an increase in CVP ≥ 5 mmHg during PLR can pre-
dict preload unresponsiveness by the absence of increase in velocity–
time integral (VTI) of the flow in the left ventricular outflow tract by 
more than 10%.
Patients and methods: Critically ill patients with a central venous 
catheter in place and for whom the physician decided to test preload 
responsiveness by PLR were prospectively included. Transthoracic 
echocardiography was performed to obtain VTI. The CVP and VTI were 
measured before and during PLR.
Results: Forty-seven measurements were performed in 42 patients. 
Their mean age was 68 ± 16, their mean SAPSII was 49 ± 20. At 
baseline, blood lactate level was of 2.2 ± 2.5  mmol/L, MAP was 
81 ± 13  mmHg, CVP was 9 ± 4  mmHg and VTI was 19 ± 4  cm. Thirty-
nine patients received norepinephrine (mean dose: 0.42 ± 0.53 µg/kg/
min). A positive response to PLR (was found in 20 cases. An increase 
in CVP ≥ 5  mmHg was measured in five of them (25%). A negative 
response to PLR was found in 27 cases. An increase in CVP ≥ 5 mmHg 
was measured in only four of them (15%). The changes in CVP dur-
ing PLR between responders and non-responders were not different: 
3.0 ± 2.0 mmHg and 2.7 ± 1.6 mmHg (p = 0.7), respectively. No corre-
lation between the changes in CVP and the changes in VTI (r = -0.19; 
p = 0.7) was found. Neither the baseline CVP nor its change during 
PLR predicted preload unresponsiveness with areas under the receiver 
operating characteristic curves (with 95% CIs) being 0.55 (0.29–0.69) 
and 0.52 (0.38–0.68), respectively (fig 1).
Conclusion: Changes in CVP during PLR are not useful at the bedside 
to predict preload unresponsiveness in critically ill patients.
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Introduction: Adequate tissue perfusion in postoperative period is a 
priority after cardiac surgery. To insure this, optimizing cardiac output 
is required and can be obtained, among others, by volume expansion. 
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However, it is crucial to distinguish patients who will respond to fluid 
challenge by improving their cardiac output from those who will not. 
Inferior vena cava (IVC) diameter variation is one of the several indi-
cators proposed to predict fluid responsiveness. However, the effi-
cacy of this indicator remains controversial. In this study, we tested 
the hypothesis that respiratory variation in IVC cross-sectional surface 
could be a better predictor of fluid responsiveness than IVC diameter 
variation.
Patients and methods: Prospective study in mechanically ventilated 
patients after cardiac surgery. A 500-ml crystalloid fluid challenge was 
administered over a 25-minute period of time. Collected data included 
pulse pressure variation, respiratory variation in IVC diameter and res-
piratory variation in IVC cross-sectional surface. The IVC was studied 
in a sub-xyphoidal view. Fluid responsiveness was defined as a 15% 
increase of the cardiac output obtained by Swan-Ganz catheter con-
tinuous thermodilution. Analyses were performed using parametric or 
non-parametric tests according to variables distribution. The ability of 
parameters to predict fluid response was assessed using ROC curves.
Results: Population of the study consisted of 31 consecutive patients 
aged 68 ± 10  years- 65% were male and the main types of surgeries 
were coronary artery bypass grafting (42%) and valvular surgery (32%). 
There were no statistical differences between responders and non-
responders for static parameters including heart rate, central venous 
pressure, minimal and maximal IVC diameters. Respiratory variation in 
IVC diameter and IVC distensibility index were unable to predict fluid 
response as showed by an area under the ROC Curve (AUC) of 0.45 for 
both indicators. Discrimination power of pulse pressure variation was 
fair (AUC- 0.6). In our study, the best predictor of fluid responsiveness 
was the respiratory variation in IVC cross-sectional surface with an 
AUC of 0.7 (Figure 1).
Conclusion: The novel dynamic index obtained from cyclic variation 
of the IVC cross-sectional surface could be a candidate to predict 
fluid responsiveness. Consistently with previous studies, IVC diam-
eters failed to distinguish fluid responders from non-responders. In 
our study, the fair ability of pulse pressure variation to predict fluid 
response could be explained by rapid changes in patients’ hemody-
namics, as shown by the significant drop of systemic vascular resist-
ance observed during the fluid challenge.
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Introduction: Tobacco smoking is an important cause of preventable 
death worldwide. It predispose to infection by altering the immune 

system. Objective- to investigate whether smoking status had an 
impact on morbidity and mortality in patients with septic shock.
Patients and methods: This is a retrospective study conducted in the 
medical intensive care unit of a teaching hospital in Mahdia over a 
period of 4 years. All immunocompetent adults with septic shock were 
included. We adopted the Center for Disease Control and Prevention’s 
definition of current smoker (smoked ≥ 100 cigarettes and still smoked 
daily or quit within a year), former smoker (smoked ≥ 100 cigarettes 
and quit smoking more than 1 year) and never smoker (never smoked 
or smoked ≤ 100 cigarettes during his lifetime). We defined two groups- 
Tobacco group (current smoker and former smoker) and non-smoker 
group (never smoker). We recorded the demographic characteristics, 
co- morbidities, SAPSSII score, smoking status, site of infection, length 
of stay, duration of mechanical ventilation and mortality.
Results: A total 102 patients were included. The mean age was 
64 ± 15  years and mean SAPSII score was 42 ± 16. Septic shock was 
caused by community-acquired infection in 68 (66%) patients. SOFA 
Score on first day of shock was 9.7 ± 3.5. Current smokers accounted 
for 22% of patients, former smokers represented 30% of patients and 
48% of patients were never smokers. The mortality in current smokers, 
former smokers and never smokers was respectively 24.5, 23 and 43%.
Patients on tobacco group were older (67 ± 12 versus 60 ± 17, 
p = 0.017). Pulmonary infection was more common in Tobacco (40 
53 versus 28 49, p = 0.05). Nosocomial acquired infection was more 
frequent in tobacco group (49% versus 16%, p = 0.001). Duration of 
mechanical ventilation and length of stay were longer in the Tobacco 
group, respectively 16[10–34] days versus 10[5–21] days p = 0.001 and 
18[11–35] days versus 13[3–17] days p = 0.001. There was no signifi-
cant difference in 28-day mortality between Tobacco and non-smoker 
groups (47% vs 57%, p = 0.31). In the multivariable analysis factors 
associated with mortality were age (OR = 1.048, 95% CI 1.005–1.093, 
p = 0.025) and use of ventilator assistance (OR = 12.8, 95% CI 1.105–
148.548 p = 0.04).
Conclusion: In this study smoking status was not associated with mor-
tality in patients with septic shock.
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Introduction: In acute respiratory distress syndrome (ARDS), prone 
positioning (PP) increases cardiac preload, but its effects on the deter-
minants of systemic venous return (mean systemic pressure (Pms) and 
resistance to venous return (Rvr)) are unknown.
Patients and methods: We included nineteen patients with ARDS for 
whom it was decided to perform PP. Prior to PP, preload reserve was 
assessed by a passive leg raising test or an end-expiratory occlusion 
test. Hemodynamic measurements, including cardiac index (CI), cen-
tral venous pressure (CVP), Pms and Rvr (with the heart–lung interac-
tions method), and intra-abdominal pressure (IAP) were measured in 
semi-recumbent, supine horizontal (in 12 patients) and after 15 min of 
starting PP.
Results: PP significantly increased IAP (14 ± 4 to 19 ± 4  mmHg), Pms 
(24 ± 9 to 34 ± 11 mmHg) and Rvr (1.9 (1.4–2.8) to 2.8(2.3–3.7) mmHg.
min.L-1). In 6 patients, CI increased ≥ 15% during PP. All these patients 
had preload reserve. Their Pms-CVP gradient increased by 74% (60%-
176%) and the Rvr by 44% (33%-92%). In the other patients, CI did not 
increase ≥ 15% during PP. Ten of these patients had no preload reserve 
before PP. Their Pms-CVP gradient did not change during PP. The other 
three patients were preload-dependent at baseline. Their Pms-CVP 
gradient increased by 47%, but Rvr increased by 94%. The transition 
from the semi-recumbent to the supine horizontal position (studied 
in 12 patients) resulted in an increase of Pms without significantly 
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modifying Rvr. In patients with preload reserve, this was accompanied 
by an increase in the Pms-CVP gradient and CI, unlike in patients with-
out preload reserve.
Conclusion: PP increases Pms, CVP, Rvr and IAP. CI increases only if 
patients have preload reserve and if the increase of Rvr is less than the 
increase of the Pms-CVP gradient. The hemodynamic effects of PP are 
related to the increase of IAP during the transition to PP, but also to the 
increase of the Pms during the transfer from the semi-recumbent posi-
tion to supine horizontal position.
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Introduction: As the majority of Intensive care unit (ICU) we usually 
inserted our central venous catheters (CVC) in the jugular and femoral 
sites using the ultrasound guided technique. Since the recent publi-
cations describing the benefits of using ultrasound-guided technique 
for subclavian-vein catheterization and the reduction of bloodstream 
infections in subclavian site compare to jugular and femoral sites, we 
have modified our central venous catheters insertion protocol. Instead 
of privileging femoral and jugular sites we decided to implement a 
new protocol where the operator considered the three sites of inser-
tions (femoral, jugular and subclavian) taking into account the clinical 
parameters (coagulation disturbance, obesity…) and the results of 
the ultrasound first look (visualization and diameter of the vein). The 
objective of our study was to compare the number of catheters placed 
in the subclavian position between the two periods and the rate of 
mechanical complications.
Patients and methods: We carried out an observational, retrospec-
tive, monocentric study in the intensive care unit in Amiens University 
Hospital between May 1st, 2015 and November 1st, 2016. The first 
period (jugular and femoral) lasted from May 2015 to January 2016 
and the second period (jugular, femoral and subclavian) from February 
to July 2016. All procedures of CVC in adults patients were included. 
In our ICU all CVC procedures are reported in the patient record. Sub-
clavian vein catheterization was done by ultrasound-guidance in the 
longitudinal axis and jugular or femoral in the short axis.
Results: Three hundred forty six procedures were included + 207 dur-
ing the first period and 139 after protocol’s modifications. Number of 
catheters placed in subclavian site was greater during the second period 
(n = 36 (25%) vs 7 (3.4%) + (p < 0.0001) with a reduction jugular vein 
catheterization (139 (67.2) vs 67 (48.2), p = 0.0004) while the choice of 
femoral site was stable (P1 = 61 (29.4) vs P2 = 36 (25.9), p = 0, 4693) Sub-
clavian vein catheterization was not associated with an increase number 
of mechanical complications (hematoma, pneumothorax, arterial punc-
ture), only the number of malposition was significantly greater in the 
subclavian group (n = 3 (6.9%) vs n = 1 (0.3%), p = 0.0001). The two main 
reasons not to choose subclavian site were coagulation disorders (n = 33 
103, 32%) and poor visualization of the vessel (n = 18 103 + 17%).
Conclusion: Implementing the ultrasound-guided subclavian cath-
eterization is possible and was not associated with an increase of 
mechanical complications.
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Introduction: To examine the characteristics and the prognostic value 
of hypoproteinemia on ICU admission and at discharge in elderly criti-
cally ill patients.
Patients and methods: A retrospective study conducted in patients 
(≥ 65 years), from January 2015 to December 2016, admitted to Sahl-
oul medical ICU. Patients were divided into normal, moderate and 
severe hypoproteinemia groups according to serum protein levels. The 
analysis included patients’ characteristics (age, gender, APACHEII, SOFA 
scores), the characteristics of pulmonary infections, (the onset, patho-
gens). The nutritional support, the length of stay, mortality in ICU and 
after discharge were analyzed.
Results: Fourty-six patients aged 75 ± 7  years with sex ratio F M = 1, 
09 were investigated. The main causes of admission- acute respira-
tory failure (65.2%), septic shock (13%) and coma (10.9%). The mean 
APACHE II and SOFA scores were respectively 21 ± 8 and 7 ± 4. Twenty 
patients were mechanically ventilated during 3  days [1–34], four 
patients had tracheostomy during 27 ± 16 days. Enteral nutrition sup-
port was the frequent method of feeding (8 ± 10 days). At discharge, 
most patients still had moderate to severe hyporoteinemia (p = 0, 7). 
The highest APACHE II score was recorded in patients with moder-
ate (21 ± 8, 6) and severe (25.6 ± 7.2) hypoproteinemia on admission 
(p = 0.048). Only 12 patients (26%) with moderate (n = 8) to severe 
(n = 4) hypoproteinemia contracted pulmonary infection (p = 0.005) 
within 6 ± 4  days. The type of pathogen had no significant relation 
with the level of hypoproteinemia (p = 0, 06). However, a trend to 
fungal infection was observed in these patients (candida albicans = 2 
candida tropicalis = 2 candida glabrata = 1). The mean ICU LOS was 
12 ± 11  days. It was longer among patients with moderate to severe 
hypoproteinemia (13  days versus 11 ± 6  days) compared to patients 
without hypoproteidemia (10 days), (p = 0, 6). The mortality in ICU was 
21, 7%. Nine patients from 10 who died in ICU had moderate to severe 
hypoproteinemia with survivors who had normal serum protein level 
(p = 0, 21). Mortality after ICU discharge was 29, 6% (n = 8). The rela-
tion between patients who died post-ICU and the hypoproteinemia at 
discharge was statistically significant (p = 0, 02).
Conclusion: Hypoproteinemia at discharge can be a predictor of 
mortality in elderly patients admitted in ICU. Serum protein levels on 
admission can be used as an index to observe the illness severity and 
determine the prognosis of critically ill ageing patients.
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Introduction: Fluid administration is a corner stone of early sepsis 
and septic shock management. Normal saline may induce hyperchlo-
raemia. However, it remains controversial whether hyperchloraemia is 
associated with worse outcome in this setting.
Patients and methods: This study is a prospective, multicenter, obser-
vational study. All adults admitted to one of the 6 participating inten-
sive care units (ICU) for septic shock and who received vasopressors 
infusion while non-intubated were included. Patients who were on 
chronic dialysis were excluded. Cumulative chloride dose administered 
within the first 48 h of septic shock management was calculated. The 
associations between high dose of chloride administration (more than 
18 grams of chloride) and kidney injury defined as an increase in renal 
SOFA score of 1 or more during the first 2 days or RRT (Renal Replace-
ment Therapy) requirement during the ICU (Intensive Care Unit) stay 
were studied. Between-group differences were tested with parametric 
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tests (Student t test for continuous variables, Chi Square test for cat-
egorical variables). For multivariate analysis, an IPTW (Inverse Prob-
ability Treatment Weighting) methodology was performed to take into 
account for main confounders.
Results: A total of 239 patients were included over a one year study 
period. At ICU admission, the mean SOFA score was 9.59 (SD = 5.03). 
Day-28 mortality was 24.4% (n = 58). Considering cumulative chlo-
ride infusion within the first 48 h, 171 patients received more than 18 
grams of chloride. After IPTW, there was no significant difference in 
use of RRT between patients who received high load of chloride versus 
low load (22.1% vs. 23.5% + RR = 0.85 + 95%CI, 0.55 to 2.40 + p = 0.58). 
There was no difference in persistent kidney injury between groups 
(33.8% vs. 43.3% + OR = 0.75 + 95%CI, 0.48 to 1.20 + p = 0.23). In uni-
variate analysis, ICU length of stay (11.9 days vs. 12.7 days + p = 0.92) 
and 28-day mortality (26.5% vs. 23.5% + p = 0.74) did not differ 
between both groups.
Conclusion: In this cohort of patients with septic shock, high dose of 
chloride administered within the first 48  h of management was not 
associated with renal failure or RRT requirement. High dose of chlo-
ride infusion was also not associated with other outcomes, including 
28-day mortality. Therefore, resuscitation with normal saline could be 
used safely in this setting.
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Introduction: Baclofen, a GABAB receptor agonist, is increasingly used 
to manage alcohol dependence, leading to increasing poisonings. 
Preclinical and clinical studies point out the onset of withdrawal syn-
drome following baclofen cessation. In the baclofen-poisoned patient 
admitted to the intensive care unit, withdrawal syndrome rapidly fol-
lows toxicity with intricate features and difficult diagnosis. Our objec-
tives were to characterize baclofen withdrawal in the rat and study its 
reversal using different common drugs.
Patients and methods: The study was conducted in a Sprague–
Dawley rat model, pretreated with repeated and increasing doses of 
baclofen from 5 to 15 mg kg 3 times daily during 15 days, using neu-
robehavioral (locomotion, anxiety, and memory tests) and electro-
encephalography (EEG using Markand’s scale [1]) investigations to 
evidence withdrawal syndrome and the effectiveness of the different 
treatments (topiramate, diazepam, gamma-hydroxy-butyrate [GHB] 
and baclofen, daily administered at pharmacological doses from day 5, 
as evidenced to be the peak of withdrawal syndrome) used to reverse 
its deleterious effects.
Results: Baclofen withdrawal resulted in marked encephalography 
(peaking at grade 3 of Markand scale), anxiety (p < 0.05) + but no sig-
nificant effects on locomotion and memory were observed. Topira-
mate and diazepam administration led to the reversion of baclofen 
withdrawal-induced encephalopathy. GHB administration at the 
tested dose resulted in additional signs of toxicity.
Conclusion: Baclofen withdrawal is responsible in the rat for marked 
encephalopathy with possible beneficial reversion using topiramate 
and diazepam. However, the exact molecular mechanisms involved 
remain to be investigated.
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1.	 Markand ON. Electroencephalography in diffuse encephalopathies. J Clin 
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Introduction: Acute ethanol poisoning represents a frequent cause 
of admission to the emergency department and intensive care unit 
(ICU) in France. Ethanol is theoretically able to increase the serum lac-
tate concentration. However, hyperlactatemia in the acutely ethanol-
poisoned patient has been rarely reported and its exact mechanism is 
still debated. We aimed to determine the prevalence and describe the 
etiologies of lactate elevation following excessive ethanol ingestion.
Patients and methods: We conducted an retrospective single-
centre observational study including all patients admitted to the 
ICU during 7  years (2011–2018) for acute drunkenness (defined by 
ethanol concentration > 1  g L, in the absence of significant drug co-
ingestions) and who presented hyperlactatemia (defined by lactate 
concentration > 2 mmol/L).
Results: Fifty-four patients [16 females and 38 males + median age, 
41 years (inter-quartile interval, 26) with past history of chronic alco-
holism, 52%] were included, representing 54% of the patients admit-
ted for acute drunkenness to the ICU during the same period. Patients 
were comatose [Glasgow coma score, 3 (4)] requesting tracheal intu-
bation (81%). Complications included aspiration pneumonia (41%), 
sepsis (26%), cardiovascular failure (13%), vomiting (9%), seizures 
(6%), hospital-acquired infections (2%) and death (6%). Blood ethanol 
concentration was 3.4 g L (2.3) on admission and plasma lactate con-
centration 2.5 mmol/L (0.9) on admission, peaking at 2.9 mmol/L (1.1), 
with no significant correlations between both parameters (R2 = 0.006 
and 0.03, respectively). The main reasons for increase in lactate con-
centration were sepsis (26%), hypovolemia (19%) and trauma (9%). 
The existence of underlying alcoholic cirrhosis explained 2% of the 
hyperlactatemia cases. In 30% of the cases, no etiology except ethanol 
was found to explain hyperlactatemia onset. In these patient subset, 
peak lactate concentration was significantly less elevated (2.4 mmol/L 
(0.9) vs. 3.0 mmol/L (1.6), p = 0.02) and decrease in serum bicarbonate 
more limited (23.4 mmol/L (1.6) vs. 22.0 mmol/L (4.5), p = 0.05).
Conclusion: Acute drunkenness can be complicated by hyperlac-
tatemia. In ~ 30% of the cases, elevation in serum lactate can only be 
attributed to the presence of ethanol in the body. Metabolic investiga-
tions should be conducted to better characterize the involved mecha-
nism, one hypothesis being the disequilibrium induced by ethanol in 
the intracellular NADH NAD + ratio.
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Introduction: The acute poisoning with flecainide, a 1c anti-arrhyth-
mic drug of the Vaughan-Williams’ classification is rare but may be 
responsible for life-threatening consequences. Our objectives were 1)- 
to report the features, complications and management of flecainide 
poisonings admitted in the intensive care unit (ICU) + 2)- to investigate 
the prognostic contribution of the plasma flecainide concentration 
measured on admission.
Patients and methods: We conducted a retrospective single-centre 
observational study including al flecainide poisoned-patients admit-
ted to the ICU during a 20-year period (1998–2018), as evidenced by 
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at least one plasma flecainide concentration in the toxic range. Plasma 
flecainide concentration was measured using liquid chromatography 
coupled to mass spectrometry. Identification of the predictive factors 
of death was performed using an univariate analysis (Chi-2 and Mann–
Whitney tests, as required).
Results: Forty-eight flecainide-poisoned patients (54% males and 
46% females + age, 53  years [32 + 58] (median [percentiles 25 + 75])) 
were included. The patients had ingested 3.0 g [1.7 + 3.0] of flecainide 
(including 1 3 with slow-release formulations) and were admitted 
3.0 h [1.9 + 7.6] post-ingestion. They developed cardiovascular failure 
with membrane stabilizing effect on the ECG (58%). Plasma flecainide 
concentration was 2.3 mg L [1.3 + 3.0] on ICU admission. Management 
included mechanical ventilation (77%), catecholamine (81%), 8.4% 
sodium bicarbonate (63%), activated charcoal (54%), defibrillation 
(23%) and veno-arterial ECMO (3%). Ten patients (21%) died. Based 
on an univariate analysis, the non-survivors presented more marked 
hypotension (p = 0.05), bradycardia (p = 0.02), elevation in plasma 
lactate concentration (p = 0.04), elevation in transaminases (p = 0.006) 
and decrease in serum bicarbonate concentration (p = 0.04) than the 
survivors. The presumed ingested dose (p = 0.02) and the plasma con-
centration of flecainide on admission (p = 0.0003) were significantly 
correlated to the onset of death.
Conclusion: Flecainide poisoning is responsible for acute cardiovascu-
lar failure due to membrane stabilizing effects leading to a high mor-
tality rate. The plasma flecainide concentration on admission is highly 
predictive of the onset of death and its bedside availability should be 
strongly encouraged. The identification of the clinical prognosticators 
is helpful when deciding to implement ECMO in the flecainide-poi-
soned patient.
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Introduction: Valproic acid (VPA) overdose causes life-threatening dis-
orders including hyperammonemia and hyperlactatemia. L-carnitine 
has been used for several years as antidote to reverse VPA toxicity 
without evidence of effectiveness. We aimed 1)- to describe the fea-
tures and outcome of VPA-poisoned patients admitted to the ICU and 
2)- to investigate the effects of L-carnitine treatment on VPA pharma-
cokinetics (PK) and its contribution to the patient prognosis.
Patients and methods: We conducted a retrospective single-center 
cohort study. All consecutive patients admitted to the ICU for acute 
VPA intoxication (defined as presence of compatible symptoms 
with plasma VPA concentration > 90  mg L) between February 1998 
and December 2016 were included. L-carnithine was administered 
according to the physician in charge. VPA elimination half-lives were 
determined using a non-compartmental approach. Population-
based model for VPA PK and individual pharmacodynamics (PD) were 
obtained. The effects of L-carnitine were investigated using multivari-
ate analysis in a propensity score matching study.
Results: Sixty-nine patients were included. The most frequent pres-
entation was consciousness impairment (70%) with multiorgan 
failure (SOFA score, 4 [1–6] (median [percentiles 25–75]). The most 
frequent biological impairment was increase in lactate concentration 
(2.9  mmol/L [1.8–4.2]). Patients treated with L-carnithine presented 
significantly higher peak lactate concentration (4.6  mmol/L [3.0–6.1] 
vs. 3.5 [2.5–4.9], p = 0.002) and more severe neurological disorders 
(79% vs. 34%, p = 0.001) but not significantly different VPA concen-
trations. However, based on the propensity score approach, the only 
difference associated with L-carnithine administration was plasma 
lactate on admission (p = 0.001). When comparing matched L-carnith-
ine-treated and non-treated patients, no significant benefit of L-carni-
thine was demonstrated using the difference between the worse and 
the admission values of the SOFA score, the delay in plasma lactate 

normalization and the VPA half-life. The pharmacokinetic parameters 
of the well-fitted population-based model of VPA PK in overdose were 
Ka of 0.5 h-1, Ke of 0.03 h-1, and half-live of 4.2 h.
Conclusion: VPA poisoning is responsible for life-threatening features 
including hyperlactatemia. Treatment using L-carnithine did alter nei-
ther VPA elimination nor patient outcome in the ICU. Our PK and PD 
models appear helpful to improve the management of the VPA-poi-
soned patients by allowing the identification of the conditions of inter-
individual variability.
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Introduction: Acute intoxication is a common reason for admission to 
emergency care and resuscitation services. The objective of this study 
was to determine prognostic factors related to acute intoxication for a 
young population.
Patients and methods: This is a retrospective study which includes 
acute intoxications admissions to the intensive care unit for the year 
of 2017. Epidemiological, biological and therapeutic parameters were 
collected and an uni following by a multi-varied analysis were per-
formed to determine the independent factors of mortality.
Results: During the study period, 762 patients were admitted to inten-
sive care for acute intoxication. The average age was 31 ± 14 years old. 
When intoxication was voluntary in order to commit suicide, the most 
incriminated toxicants were drugs (n = 486 + 64%) especially psycho-
tropic drugs (n = 284, 58%) and pesticides (n = 179 + 23.5%) with chlo-
ralose as a leader (n = 137 + 76%). For accidental poisoning, carbon 
monoxide (CO) ranked first (n = 56 + 7.3%). The clinical picture was 
dominated by coma (n = 292, 38%) and digestive disorders (n = 129, 
17%). The IGSII and APACHE II admission severity scores were 16 ± 6 
and 8 ± 3, respectively. During the stay, the main complications were 
inhalation pneumonia in 102 cases (30% of rodenticide poisoning), 
shock in 50 cases (7.8% of drug poisoning) and rhabdomyolysis in 44 
case (18% of CO poisoning). Nosocomial infection was observed in 14 
patients (2%).
Therapeutic management was mainly symptomatic with the use 
of mechanical ventilation in 290 cases (38%), antibiotics in 14% of 
cases and vasoactive amines in 7% of cases. Overall mortality was 
1.4% of all acute poisonings (n = 11). The independent mortality fac-
tors were- a greater score than 18 (OR = 2 + p < 0.001) for APACHE II, 
the occurrence of hepatic cytolysis (OR = 1.3 + p = 0.001), an acute 
renal failure (OR = 1.2 + p < 0.001), recovered cardio-respiratory 
arrest (OR = 2.4 + p < 0.001) and length of stay more than 05  days 
(OR = 1.4 + p < 0.001).
Conclusion: Although mortality from acute intoxication is low, it is 
essential not only to raise awareness of the dangers of poisoning by 
certain cardiotoxic drugs, but also to legislate the sale of insecticide 
products.
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Introduction: Minoxidil is commonly used for the treatment of andro-
genic alopecia and has been wrongly considered safe. Several poison-
ing cases mainly pediatric proved that the ingestion of a few milliliters 
can lead to significant intoxication. In this perspective, we carried out 
this to illustrate the different characteristics of this poisoning in order 
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to emphasize on its gravity when it is wrongly used and to improve its 
management.
Patients and methods: It was an observational retrospective study 
spread over nine years from 1st January 2010 to 22th September 2018 
in a toxicological ICU, including all patients admitted for acute Minoxi-
dil poisoning.
Results: During the study period, 12 patients were eligible for minoxi-
dil poisoning which accounted 0.13% of all the acute poisonings 
requiring hospitalization in our Intensive Care Unit. Patients were aged 
of 42 years [17, 71]. Only one patient was a male. All Exposures were 
single-drug and 92% of them were accidental. The supposed ingested 
dose was unknown in all the cases. The delay of consultation was of 
9 ± 6 h after ingestion. Gastrointestinal decontamination was not per-
formed at all. Tachycardia was constant with an average of 120 beats 
per minute [92, 150]. Vomiting was present in 7 patients (58%). Nine 
patients (75%) presented hypotension requiring crystalloids resuscita-
tion with an average of 1650 ml [1000, 2000]. Nine patients required 
vasopressor support by norepinephrine with an average of 1.5 mg h 
[0.5, 5.5] and a weaning delay of 2 days [1, 4]. Five presented myocar-
dial suffering with decreased ST segment in all cases, negative waves 
in two times and three of them had cardiogenic pulmonary edema 
with an average pro-PNB level of 4080 pg mL [1680,700]. No one had 
coronary angiography immediately and only one had anti-ischemic 
treatment. All patients performed favorably and were discharged 
from the ICU after a mean length stay of two days. Three patients who 
suffered from cardiogenic edema have been referred to a cardiology 
department for exploration.
Conclusion: As it was shown, Minoxidil is an unsafe product because 
of its vasodilator action which may be responsible for prolonged 
tachycardia and profound hypotension requiring vasopressor support. 
Manufacturers should enhance packaging security and the over-the-
counter availability must be questioned.
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Introduction: Gamma-hydroxybutyric acid (GHB) and gamma-
butyrolactone (GBL) poisonings have been reported to increase for a 
few months in France. GHB, an anesthetic compound, has been classi-
fied as Schedule III controlled substance due to its recreational abuse 
potential and use for sexual assault. GBL, a GHB precursor, is legally 
marketed as solvent although responsible for the same neurological 
toxicity and abuse liability. Our objectives were 1)- to describe the 
clinical features of acute GHB GBL poisonings + 2)- to investigate the 
predictive value of the plasma GHB concentration on admission + 3)- 
to study the relationships between the plasma GHB concentration and 
the coma depth.
Patients and methods: We conducted a retrospective monocentre 
observational study including all GHB GBL-poisoned patients admit-
ted to the intensive care unit (ICU) during7 years (January 2011 to July 
2018). Plasma GHB concentration was measured using liquid chro-
matography coupled to mass spectrometry. We determined the GHB 
pharmacokinetic parameters, studied the correlation between the 
plasma GB concentration and coma depth on admission, and modeled 
the relationships between the plasma GB concentrations and the Glas-
gow coma score (GCS) in each poisoned patient when possible.
Results: One hundred and thirteen GHB GBL-poisoned patients (14 
females 99 males, aged of 33  years [16] (median, inter-quartile inter-
val) were included. An increase trend was observed in the number of 
GHB GBL and mainly GBL poisonings. On ICU admission, the patients 
presented deep consciousness impairment (GCS of 3 [4]), with marked 
hypotonia (36%), osteotendinous reflexe abolition (47%) and myo-
sis (48%), marked hypothermia (35.5  °C [1.4]) and increase in plasma 

creatinine phosphokinase (235 UI L [903.25]). Treatment was support-
ive including mechanical ventilation (76%). Outcome was favorable 
with rapid wake-up and short hospitalization (17 h [21]). Three major 
complications were noted including aspiration pneumonia (36%), 
rhabdomyolysis (9%) and withdrawal syndrome (2%). No significant 
correlation between the coma depth and the plasma GHB concentra-
tion were observed on admission (R2 = 0.015). Individual modeling of 
the GCS plasma GHB concentration relationships allowed recognizing 
the role of ethanol co-ingestion and tolerance acquisition to GHB due 
to its chronic use.
Conclusion: GHB GBL poisonings are increasing in the ICU with life-
threatening presentations. Despite the well-fitted sigmoidal relation-
ships between the GCS and GHB concentration at each individual 
level, inter-individual variability in the expression of GHB-induced neu-
rotoxicity exists, mainly related to ethanol co-ingestion and tolerance 
acquisition.
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Introduction: Analgesia is an essential component of chest trauma 
management to prevent medical complications, particularly respira-
tory ones. Serratus plane block (SPB) is a recent ultrasound-guided 
regional anesthetic technique which has proved capable of provid-
ing effective analgesia in chest trauma. The main objective of the 
study was to assess the feasibility of the SPB by non-anesthesiologist 
physicians.
Patients and methods: A cadaveric feasibility study was conducted in 
the anatomy lab of the Faculty of Medicine of Lyon Est. All participat-
ing physicians were voluntary and specialized in emergency medicine. 
They had to perform one SPB on a corpse by injecting a methylene 
blue solution. The pleura was previously filled with eosin red solution. 
The primary endpoint was the success of the block, the composite of 
5 items- correct identification of anatomy, respect of safety rules, no 
pleural puncturing (aspiration of red solution), validation of procedure 
after checking by ultrasound and anatomical dissection (presence of 
methylene blue solution in the anatomic space between the Latissi-
mus dorsi and the Serratus anterior).
Results: Twelve emergency physicians participated in the study, 10 
were military ones. Each doctor realized one SPB. 10 out of 12 SPB 
were successful. The obtained results are summarized in Table 1. There 
was no pleural puncturing.
Conclusion: This study shows that the SPB is achievable by emergency 
physicians. This easy and safe anesthetic block provides effective anal-
gesia for chest trauma. Its dissemination in emergency departments 
and in prehospital setting would improve early multimodal analgesia, 
including in the absence of available anesthetists.
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Introduction: Eclampsia is a serious complication of pre-eclampsia, 
It is an obstetric emergency with a significant maternal–fetal mor-
bidity and mortality, that can occur before during or after childbirth. 
Our study aims to describe the epidemiological and clinical pro-
file + women with eclampsia in the gynecological obstetrics depart-
ment of Oran EHU.
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Patients and methods: We carried out a single-centric prospective 
study including all women who had been treated for eclampsia, in 
the obstetrics and gynecology department of the Oran EHU. (Level 3 
maternity) over a period of one year from January 1st, 2017 to Decem-
ber 31st, 2017.
Results: 63 cases of eclampsia were recorded over this period with an 
incidence of 0.3%. Eclampsia occurred in antepartum in 90% of cases, 
postpartum in 10%, and 82% of postpartum eclampsia convulsed in 
the first 24 h, others occurred late at 6th day, 7th day and even at 60th 
day. The epidemiological profile is that of a young woman (64% were 
under 29 years old), primipara (68%), not followed (77%), 24 patients 
developed a complication, mostly a HELLP syndrom (21 patients, 33, 
3%). Various treatments were put in place- Magnesium sulphate (80%), 
Nicardipine (85%), Alpha methyl dopa (100%), Nifedipine (90%). The 
main route of delivery was caesarean section 80% under general anes-
thesia, in our study we deplored no maternal deaths, perinatal death 
was 20%.
Discussion: Eclampsia has become a rare complication in developed 
countries thanks to early management of one of the main signs of 
preeclampsia. On the other hand, the surveillance of pregnancies by 
a qualified health staff, the screening of pregnancies at risk and the 
information of the patients made it possible to make this pathology 
regress. However, it remains common in our developing countries 
(1.35% in our series) and this prevalence is almost constant in sub-
Saharan Africa.
Conclusion: the improvement of the maternal–fetal prognosis, during 
the eclampsia, rests mainly on- The detection and the early diagnosis 
of the severe forms, an early and adequate care, as well as on the avail-
ability of a multidisciplinary team.
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Introduction: Cerebral venous sinus thrombosis (CVST) following 
a cranial trauma constitutes a rare but serious clinicopathological 
entity, described in literature along with the lack of consensus regard-
ing diagnosis and management. The aim of this study is to point out 
the incidence of CVST after head trauma, its clinical presentation and 
course.
Patients and methods: It is a retrospective descriptive study, con-
ducted at the intensive care unit (ICU) of HabibBourguiba university 
hospital, Sfax, Tunisia, between January 01, 2016, and December 31, 
2017. All patients who were victims of polytrauma during the study 
period were enrolled. They underwent full-body computed tomog-
raphy (CT). Additional CT or MRI angiographies were performed in 
patients presenting radiological suspicion of CVST.
Results: During the study period, 452 patients were admitted to the 
ICU department for polytrauma. Among those patients, we included 
22 patients with the diagnosis of post traumatic CVST (4.8%). The sex 
ratio was 10. The mean age was 33.1 ± 15.9. On ICU admission, mean 
SAPSII was 30.7 ± 11.7 and mean SOFA score was 5.6 ± 2.8. Causes of 
trauma were dominated by traffic injury in 18 patients. Mean Glas-
gow Coma Scale score was 9.8 ± 4 (median- 10). Extracranial injuries 
were found in 10 patients. The brain CT scan presented- subarachnoid 
hemorrhage in 19 patients, basilar skull fractures in 16 patients, cranial 

vault fractures in 15 patients, cerebral contusion in 16 patients, sub-
dural hematoma in 10 patients, extradural hematoma in 7 patients 
and diffuse axonal injury in 7 patients. The CSTV was diagnosed for-
tuitously on full-body CT in 14 patients. In the other 8 cases- 2 were 
diagnosed on MRI and 5 in control CT angiography. The CSVT was 
located in the transverse sinuses in 15 patients, the internal jugular 
vein in 10 patients, the superior sagittal sinus in 4 patients and cavern-
ous sinus in 2 patients. Intravenous unfractionated heparin was used 
in 17 patients with a mean dose of 161.7 mg ± 54.5 mg per day (range 
100–300  mg). Low molecular weight heparin was used in 5 patients. 
The delay of anticoagulation was 3 ± 1.4  days (range 0–6  days). The 
outcome was favorable in 20 patients.
Conclusion: Although, head trauma is a rare cause of CVST it should 
be considered in any head traumatic patient who develops symptoms 
of increased intracranial pressure. To date, initiation of anticoagulation 
stills a matter of debate because of the risk of worsening traumatic 
haemorrhage.
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Introduction: Hyponatremia (defined as serum sodium < 135  mEq L) 
is the most common electrolyte abnormality in traumatic brain injury 
(TBI) and is also an independent predictor of poor neurologic out-
come. We encounter hyponatremia frequently in our practice, and 
we therefore decided to review data from our center to estimate the 
incidence of hyponatremia, to analyse the incidence and the impact 
outcame in patient admitted with TBI in our intensive care unit.
Patients and methods: It is a retrospective study conducted over 
a period of 4  years (from January 2009 to December 2012) in a 
polyvalent reanimation setting with 22 beds. All patients with 
postraumatic head injury who developed hyponatremia (serum 
sodium < 135 mmol/L) during the first 36 h of their stay were included. 
The hyponatremia was devided into mild (130 ≤ Na + < 135), moderate 
(125 ≤ Na + < 130) and severe hyponatremia (Na + < 125). Epidemio-
logical, clinical and evolutionary data were collected and a descriptive 
and analytical statistical study was conducted.
Results: Two hundred and twenty one patients were included. All of 
them came from a road accident with an average age of 31.8 years. The 
male sex was predominant with a percentage of 84%. Eighty seven 
percent of patients presented mild hyponatremia whereas 12% had 
a moderate hyponatremia and only 1% developed a severe hypona-
tremia. The 25 patients with moderate hyponatremia experienced 
longer ventilator-free days (24 vs 16 +p=0.32), longer intensive care 
unit stays (22 vs 28 +p=0.15), and less favorable outcomes compared 
to the 193 patients who have mild hyponatremia + however, these dif-
ferences were not significant.
Conclusion: Our study showed an elevated frequency of hypona-
tremia in patients with brain injuries in ICU which demands the effec-
tive approaches for an accurate and timely diagnosis of this electrolyte 
disorder. Further studies are needed to determine the optimal man-
agement strategy for TBI-associated hyponatremia in the intensive 
care unit setting.
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Introduction: The terrorist threat in France is real, with very different 
forms of attacks. So, it is challenging to train numerous non-special-
ized caregivers, with different backgrounds, in damage control (DC) 
strategies. The purpose of this work is to propose a specific training 
program, providing them a standard of care, with the very ambitious 
goal of zero avoidable deaths.
Patients and methods: A Task Force of 15 civilian and military physi-
cians, experts in tactical medicine and medical training, met for a 24 h 
session, to propose the construction of a DC training program for non-
specialized caregivers.
Results: DC training programs exist already but are heterogeneous, 
mainly theoretical and almost only for physicians. The Task Force has 
identified holes in existing training. A program named Damage Con-
trol for Terrorist Attack Victims (DC-TAV) was then proposed. Identified 
training targets were caregivers (physicians, nurses and nursing assis-
tants), from prehospital and hospital staffs, with no trauma experi-
ence. The training objectives were the improvement of individual and 
collective skills for DC strategies for management of terrorist attacks 
casualties. The tools selected for training concerned e-learning on a 
dedicated digital teaching platform (including a core section of 4 mod-
ules with types and mechanisms of injury, basic DC techniques, triage, 
organization of emergency medical response + and 2 complementary 
modules for doctors with DC resuscitation and DC surgery), hands-
on workshops with procedural simulation and full scale simulation 
exercises, technical (tourniquets, hemostatic gauzes, needle thora-
costomy, chest tube drainage, management of airway, coniotomy) 
and non-technical (leadership, communication, coordination and tri-
age, decision-making, appropriate use of resources) skills. A feasibility 
pilot study has been proposed in a rural area with no Trauma center, 
nor University Hospital. Finally, an evaluation of DC-TAV was planned, 
using the same tools as those used for training.
Conclusion: The DC-TAV program is an ambitious, civilian-military, 
national and long-term program. It is based on a harmonized standard 
of care and includes multidimensional training.
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Introduction: Despite an increase of organ donation, hundreds of 
patients die on waiting list every year. One of a solutions suggested by 
the Agence de la Biomédecine (ABM) was to develop organ donation 
from non-heart beating donor (NHBD) and particularly NHBD from cat-
egory III of Maastricht classification (NHBD M3). This has been allowed 
since 2014 after some changes in French laws and a program launched 
by the ABM. We want to initiate organ donation from NHBD MIII in our 
hospital, CHU Besancon, in order to increase our graft pool. In 2015, 
42 patients died after brain death and 28 patients were organ donor 
(DBD) in our hospital.
Patients and methods: We performed a retrospective analysis all of 
the deaths following a withdrawal of life sustaining support treatment 
(WLST) in intensive care unit (ICU) in 2015, using data from medical 
record. Primary endpoint was to identify how many patients could be 
NHBD M3. Eligibly criteria were- death in ICU after WLST, age between 

18 and 65 years, major brain damage with no hope for recovery. Were 
excluded patients who present a contraindication of organ donation.
Results: In 2015, 68 patients died after WLST and 29 were 65 year old 
or less. We excluded 13 patients- 7 patients with cancer, 4 patients 
with multiple organ failures, 1 patient died before WLST, 1 patient was 
not brain injured.
16 patients could be NHBD M3 with a median age of 49[39–58], 80% 
were men. The cause of brain damage was for 11 patients a post anoxic 
encephalopathy, 3 subarachnoid hemorrhage, and for 2 patients brain 
trauma. The examination of medical record suggests that 15 patients 
could donate their kidneys and 11 patients could donate their liver 
(based on data few days before death). 50% patients died in the 3 h 
after WLST, and 1 patient has an uncontrolled infection which left 7 
potential kidney donors and 5 potential liver donors.
Conclusion: In 2015, 16 patients were identified to be potentially a 
NHBD M3 in CHU Besancon in addition to 28 DBD. The data shows that 
patients were young and in good health which suggest a great qual-
ity of graft despite potential warm ischemic injuries due to the NHBD. 
Positive experience of the other hospitals since 2014 encourages us to 
initiate our program.
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Introduction: Transcranial Doppler (TCD) is a non-invasive exami-
nation that allows velocimetric study of intracranial vessels via an 
ultrasound beam. The authors propose to study the statistical and 
therapeutic impact of TCD and trauma coma databank (TCDB) data 
coupling in moderate cranial trauma in ED.
Patients and methods: This was a 12-month prospective study, 
including all patients > 15  years old, who had moderate head injury 
(GCS 9 to 13), initially admitted to the vital emergency room, and hav-
ing immediately benefited from a cranio-cerebral CT and a DTC within 
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12 h post-admission, without respiratory and or hemodynamic distress 
and without gasometric anomalies (normal PaCO2 and absence of 
anemia). TDM allowed to distinguish 6 classes of trauma coma data-
bank. The measurement of DTP was considered from a stable pat-
tern over ten cardiac cycles. The parameters measured were- systolic 
velocimetry (SV), mean velocimetry (MV), and diastolic velocimetry 
(DV) as well as the pulsatility index (PI). The cerebral perfusion pres-
sure was deduced by the equation- MAP x (DV MV) + 14. The data col-
lection was concerned with demographic data, vital parameters and 
neurological deterioration at H48. The statistical analysis was univari-
ate, (p < 0.05).
Results: 32 patients were included in this study, divided into two 
groups- group 1 (n = 22 69%) without neurological deterioration, and 
group 2 (n = 10 21%) with neurological deterioration. The mean age of 
the two groups was 36.56 ± 20.09 years, with a sex ratio of 16H 6 for 
group 1 and 7H 3F for group 2. The average initial GCS was 12 15 for 
the group 1 and 10 15 for group 2. 20 patients in group 1 had a TCDB 
of 1 to 2, while only 2 had a TCDB of 3 to 5. In group 2, 6 patients had 
a TCDB of 1 to 2, and 4 patients had a TCDB of 3 to 5. The PI of group 1 
was 1.26 ± 0.60, while the PI of group 2 was 1.74 ± 0.26. The statistical 
performance of DTC, CTDB, and DTC CTDB coupling for the occurrence 
of neurological worsening is illustrated in the following table 1.
Conclusion: Coupling DTC TCDB data would increase the statistical 
predictive performance of early neurological deterioration, with high 
sensitivity, specificity and VPN. It would also guide the intensity of 
neuro-resuscitation. Results to be confirmed on a larger cohort.
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Introduction: The immune system plays a central role in surveillance 
against neoplasms development. We developed a research project 
investigating the impact of sepsis-induced immune dysfunctions 
on malignant tumor growth. In sepsis-then-cancer model, it is likely 
that sepsis-induced immune suppression promotes tumor growth. 
In cancer-then-sepsis model, sepsis may rather inhibit tumor growth. 
We herein investigated how sepsis and Toll-like receptor (Tlr) signaling 
may promote the antitumoral functions of cytotoxic natural killer (NK) 
cells and TCD8 lymphocytes (TCD8).
Patients and methods: We used C57BL 6 J wild-type (WT), Tlr4- -, Tlr2- 
- and Myd88- - mice. Mice were first subcutaneously inoculated with 
MCA205 fibrosarcoma cells. Fourteen days later, mice were subjected 
to a septic challenge through polymicrobial sepsis induced by cecal 
ligation and puncture (CLP) or endotoxinic shock induced by intra-
peritoneal lipopolysaccharides (LPS) injection. The main functions of 
tumor-associated cytotoxic NK cells and TCD8 were assessed by flow 
cytometry through intracellular expression of interferon-gamma (IFN-
&#947 +) and of cytotoxic molecules perforin and granzyme, as well 
as outer membrane expression of the degranulation marker CD107a. 
In order to address their cytotoxic functions in vitro, NK cells were iso-
lated from septic or control mice and exposed to MHC1low YAC-1 or 
MCA205 tumor cells.
Results: Polymicrobial sepsis dampened tumor growth in WT and 
Tlr2- - mice, but neither in Tlr4- - nor in Myd88- - counterparts. A simi-
lar tumor growth inhibition was observed following a LPS challenge 

in WT mice. The distribution of tumor-infiltrating NK and TCD8 cells 
was weakly affected by sepsis. TCD8 did not undergo any significant 
functional changes. Among NK cells, LPS induced an expansion of 
the cytotoxic CD11b + CD27 + and CD11b + CD27- subsets along 
with increased expression of the activation marker NKG2D. Tumor-
infiltrating NK cells obtained from septic mice exhibited enhanced 
antitumoral properties. NK cells obtained from CLP-operated mice 
displayed increased expression of IFN-&#947 + . The behaviour of NK 
cells obtained from LPS-challenged mice was consistent with an active 
degranulation process, as suggested by increased CD107a membrane 
expression along with decreased intracellular expression of perforin 
and granzyme. MHC1 expression was low in MCA205 cells, similar to 
that in YAC-1 cells. The antitumoral properties of NK cells obtained 
from septic mice were exacerbated when cultured with MHC1low 
YAC-1 or MCA205 cells.
Conclusion: Sepsis promotes the main antitumoral functions of NK 
cells in cancer mice. Our results point to a critical regulatory role of Tlr4 
in this setting.
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Introduction: To date, maintaining fibrinogen levels above 2 g L is a 
recommended therapeutic target in postpartum hemorrhage. How-
ever, the timing of fibrinogen supplementation is still controversial. 
The purpose of this retrospective study was to describe our experience 
in early administration of fibrinogen concentrate in severe PPH.
Patients and methods: We analyzed a database of 33 patients who 
needed fibrinogen concentrate transfusion for the treatment of severe 
postpartum hemorrhage after cesarean delivery to treat coagulopathy 
(plasmatic fibrinogen < 2  g/L), or after massive transfusion, or earlier 
(before the result of plasmatic concentration of fibrinogen). Patients 
were divided into two groups. • Group E (early) - received fibrino-
gen concentrates within the first hour after delivery. • Group L (late)- 
received fibrinogen transfusion later than 1 h. Then, we assessed the 
blood loss and the transfusion requirements.
Results: Demographic parameters (age, weight, patient’s height, ges-
tity and parity) and pre-operative hemostatic status were comparable 
in both groups. Blood loss was correlated to the delay of fibrinogen 
administration (Fig.  1). The Pearson correlation coefficient was 0.688. 
The mean blood loss was 2486 ml in group E (n = 12) versus 5310 ml in 
group L (n = 21) with p = 0.002. Red blood cell transfusion requirement 
was 4.58 units patient in group E versus 8.14 in group L (p = 0.01). The 
need of fresh frozen plasma was 7 units patient in group E versus 12.3 
in group L (p = 0.045).
Discussion: FIDEL study [1], a prospective multi centric French study, 
whose results are not yet published, may give the answer for the best 
timing of fibrinogen concentrate infusion in severe PPH.
Conclusion: Early administration of fibrinogen within the first hour 
following delivery may reduce bleeding in severe postpartum hemor-
rhage and transfusions requirement.
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Introduction: Venous thromboembolic events (VTE) is an often silent 
complication in burn patients, which is strongly associated with poor 
outcomes. Previous research [1] has shown that burn injury size (TBSA) 
and weight affected Enoxaparin dosing in burns. The aim of our study 
was to assess this hypothetis in burns treated with Enoxaparin for VTE 
prophylaxis to achieve adequate anti factor Xa levels (anti-Xa) with ini-
tial dosing and its impact to reduce VTE.
Patients and methods: This study was conducted in burn center in 
Tunis from February 2018 To September 2018. Acute burn patients 
admitted to the burn center and anticipated to be nonambulatory 
for greater than 48 h were included. Were excluded patients with any 
contraindication to the use of enoxaparin, including intracranial bleed-
ing or hemorrhagic stroke (within 48  h), neurotrauma, suspected or 
proven bleeding, and those with creatinine clearance < 30  ml mn or 
creat > 1.6  mg/dL. Enrolled patients received Enoxaparin as follow-
ing- Enoxaparin dose in mg Q12Hrs = 22.8 + (3.3 x  % TBSA 10) + (1.89 
x (weight in kg) 10) [1]. Peak anti-Xa was obtained between 3 and 5 h 
after the third enoxaparin dose. Doses of enoxaparin were titrated up 
or down by 20% to achieve the recommended anti-Xa of 0.2 to 0.4U 
ml.
Results: 30 burned patients were included. The mean age was 
35 ± 17 years with a ratio sex of 3.29. The average TBSA was 41.5 ± 17% 
with a body weight of 68.5 ± 17 kg. Fourteen patients (46%) reached 
anti-Xa target initially, 15 patients’ anti-Xa was below target and only 
1 patient’ anti-Xa was above target.The median final enoxaparin dose 
was 40 mg Q12Hrs (range, 30–80 mg) for all patients who were at anti-
Xa target. Comparative study of 2 groups of patients- anti-Xa target ini-
tially (G1) and below target (G2) was as follows (Table 1)- No episodes 
of hemorrhage, thrombocytopenia, or heparin-associated allergy doc-
umented in any of the study patients.VTE occured in 5 patients among 
which 4 cases in patients’ anti-Xa below target initially.
Conclusion: Enoxaparin dosing equation in burns allows to reach a 
prophylactic initial anti-Xa level, and was associated with a low inci-
dence of VTE events and no bleeding complications. Enoxaparin dos-
ing correlates strongly with burn size, patient weight and clearance 
of creatinine. Thus, a standard dose for all adult acute burn patients is 
recommended.
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Introduction: Thrombotic thrombocytopenic purpura (TTP), an ele-
ment of the thrombotic microangiopathy (TMA) syndrome, is caused 
by a severely deficient ADAMTS13 activity leading to the spontaneous 
formation of thrombi in the microcirculation. Early TTP recognition is 
critical as the disease is almost always lethal if not treated promptly 
with plasma exchanges. As ADAMTS13 dosage is unavailable in rou-
tine, scores have been developed to help differentiating TTP from 
other TMAs. The aim of this work was to study the accuracy of these 
diagnostic scores in ICU setting.
Patients and methods: The performance of Coppo and PLASMIC 
scores was studied in a cohort of TMA patients admitted to our univer-
sity hospital ICU from 2006 to 2017. Results are presented as median 
(interquartile range) and numbers (%). TTP and non-TTP groups were 
compared using non-parametric tests. ROC curves were established 
for each score, confidence intervals of the AUC were determined using 
DeLong’s bootstrap method. A multivariate logistic regression analysis 
was then performed.
Results: During the study period 154 patients with TMA required 
ICU admission, including 99 (64.2%) TTP and 55 (35.7%) non-TTP 
patients. Hematologic signs were more pronounced in the TTP group 
with hemoglobin rates of 7.6  g/dL (6.1–9.0) vs 8.6  g/dL (7.1–10.0, 
p < 0.01) + and platelet rates of 11G L (8–20) vs 45G L (23.5–70.5, 
p < 0.01). In TTP patients, renal involvement was less severe (creatinine 
96 µmol L [75–146] vs 267 µmol L [141–511], p < 0.01) and neurologi-
cal involvement was more prevalent (83.9% vs 58.2%, p < 0.01) than 
in non-TTP patients. Mortality rates were 6.1% for TTP patients versus 
16.4% for non-TTP patients (p = 0.07). AUC under ROC curve in predict-
ing TTP was 0.863 (CI95% 0.8061–0.9192) for the Coppo score, 0.6697 
(CI95% 0.582–0.7566) for the PLASMIC Score, and 0.863 [CI95% 0.806–
0.9202] for thrombocytopenia alone (figure 1). These results were con-
firmed after adjustment for confounders using multivariate logistic 
regression and comparing both calibration and variance explained by 
the models.
Conclusion: In a cohort of severe TMA patients requiring ICU admis-
sion, the PLASMIC score had limited performance for the diagnosis of 
TTP. The performance of the Coppo score was good but similar to a 
single highly discriminant item- platelet count.
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Introduction: In 2016, a new definition of sepsis and septic shock, 
based on the SOFA score and the qSOFA score, has emerged. Some 
studies conducted in general populations demonstrated that SOFA 
score is more accurate than SIRS score to predict hospital mortality of 
infected patients requiring intensive care. However, nowadays, in an 
oncological population, only one study has shown that this new defi-
nition can predict hospital mortality with the same reliability as in the 
general population.
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Patients and methods: We have analyzed all the records of cancer 
patients admitted for an infection from 01 01 2013 to 31 12 2016 in 
our oncological ICU. For all them, we have calculated the SOFA, qSOFA 
and SIRS scores. We have tried to determine the most accurate score 
to predict hospital mortality. We also have compared the new and the 
old definitions of septic shock. Finally, we have analyzed the prognos-
tic factors for hospital mortality.
Results: Our study includes 353 patients- 241 with a solid tumor (of 
whom 177 have metastasis) and 112 with a hematological malignancy 
(of whom 30 allografts). The hospital mortality rate is 37% (68% in 
patients with septic shock according to the new definition and 60% 
according to the old definition). 92% of patients have a SOFA score 
increased by more than 2 points since the admission in the ICU, 63% 
have a qSOFA > or = 2 and 99% a SIRS score > or = 2. The SOFA score 
reaches the best diagnostic performance to predict hospital mortal-
ity + Area under the ROC curve (AUC) of 0.74 compared to AUC 0.65 
for qSOFA and 0.58 for the SIRS score. In multivariate analysis, a higher 
SOFA score or a higher qSOFA score predicts poor prognosis- odds 
ratio (OR) per one-point increase 1.28 (95% CI, 1.18 to 1.39) and 1.48 
(95% CI, 1.04 to 2.11), respectively, while complete remission of cancer 
is a good prognostic factor for hospital mortality- OR 0.39 (95% CI, 0.22 
to 0.67).
Conclusion: The new definition of sepsis and septic shock is usable in 
an ICU oncological population with a same reliability similar to that 
reported in general populations. In oncological patients admit to the 
ICU for a suspected infection, the SOFA score is more accurate than 
qSOFA and SIRS scores to predict hospital mortality.
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Introduction: Due to the evolution of the demography, surgical man-
agement of elderly oncology patients evolves steadily. In this popula-
tion preoperative benefit-risk balance remains difficult to establish. 
The main objective of our study was to evaluate long-term mortality 
and associated risk factors in cancer patients ≥ 80  years undergoing 
major abdominal and or pelvic surgery and systematically admitted to 
intermediate care unit (IMC) or intensive care unit (ICU).
Patients and methods: We performed an observational, retrospec-
tive and monocentre cohort study in the IMC and ICU of the Paoli Cal-
mettes Institute in Marseille from March 2009 to April 2016. All cancer 
patients aged ≥ 80 and undergoing abdominal or pelvic surgery were 
included. Univariate and multivariate Cox analysis of 1-year mortality 
were performed.
Results: 178 patients met the inclusion criteria and were analyzed. 
The median age was 83 [81–86] years. Colorectal surgery accounted 
for 43.8% (n = 78) interventions, splenic and pancreatic surgery 
13.4% (n = 24), hepatic surgery 9.5% (n = 17), urological surgery 7.3% 
(n = 13), gynecological surgery 3.3% (n = 6) and gastric surgery 3.3% 
(n = 6). Median duration of follow-up was 26.6 months 95% CI [19.3–
33.9]. Mortality observed during this period was 29.8% (n = 53), 95% 
CI [23 to 37.1]. In univariate analysis, risk factors associated with mor-
tality were- a score ASA > 2 (p = 0.004), pre-operative malnutrition 
(p < 0.001), pre-operative cognitive disorders (p = 0.001), emergency 
surgery (p = 0.019) and intraoperative vasopressor (p = 0.031). Cura-
tive surgery was associated with better long-term survival (P < 0.001). 
The type of the cancer, the type of surgery and a metastatic disease 
did not influence long-term mortality. Using multivariate analysis, five 
factors were associated with prognosis- history of diabetes (p = 0.008), 
cognitive disorders (p = 0.008), pre-operative malnutrition (p = 0.007), 
and intraoperative vasopressor (p = 0.006). The curative nature of the 
surgery was associated with better survival (p < 0.001).

Conclusion: With 70% long-term survival, major oncological surgery 
may be considered in patients ≥ 80  years. Even though the curative 
nature of surgery remains a determining factor, our work strongly 
highlights the importance of comorbidities in this context. In view of 
our data, preoperative optimization, within the framework of specific 
pre-habilitation protocols must be evaluated prospectively. Preop-
erative optimization, within the framework of specific pre-habilitation 
protocols, must be prospectively evaluated.
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Introduction: Incidence of cancers is constantly increasing. The sur-
vival of critically ill cancer patients has improved over the past dec-
ades. Data are scarce regarding biliary sepsis septic shock in OHP 
(BSSOHP). The main objective of this study was to evaluate hospital 
and 1-year mortality as well as the associated factors in a context of 
BSSOHP.
Patients and methods: Observational retrospective monocentric 
study including 122 patients between November 2008 and October 
2017. We described two groups of patients- a group consisting of 84 
OHP and a control group of 38 non-cancer patients. All presented with 
BSSOHP at ICU admission. Perioperative parameters were collected as 
well as performans status (PS), Karnofsky score and the stage of the 
malignancy at hospital discharge and 1 year. Statistic- univariate and 
multivariate analysis using logistic regression. p < 0.05 was considered 
as significant.
Results: For OHP, hospital mortality was 24%(n = 20) and 1-year 
mortality 49%(n = 37). In the control group, it was 5.3%(n = 2), and 
5.4%(n = 2) respectively. For OHP and using multivariate analysis, fac-
tors independently associated with hospital mortality were- SAPSII 
(OR 1.134, CI 95% 1.055–1.218), renal replacement treatment (OR = 8.6 
95% CI 1.44–51.32), biliary ESBL before endoscopy (OR 7.63 95% CI 
1.26–46.11) and the presence of duodenal stenosis (OR 13.7 95% CI 
2.08–90.66). Factors associated with 1-year mortality were- the pres-
ence of metastasis (OR 6.5 95% CI 1.17–36.77), PS > 2(OR 14.56 95% 
CI 1.088–168.93), SAPSII (OR 1.079 95% CI 1.023–1.139), biliary proce-
dures > 2(p = 0.008 OR 3.65 95% CI 1.394–9.559). Surgery before bil-
iary drainage (OR 0.062 95% CI 0.013–0.0292) was associated with a 
good prognosis. At 1 year, 64.8%(n = 24) of the survivors continued to 
receive chemotherapy and 13.5%(n = 10) radiotherapy, 43.6% (n = 17) 
were in remission of their disease. Physical status was quiet conserved 
with a Karnofsky score of 80 (IQR 70–90) and a PS > 2 in only 7.6% 
(n = 3) of 1 year survivors. Finally, 12.8% (n = 5) of them had palliative 
care.
Conclusion: Hospital mortality was low. Organ failures, ESBL docu-
mentation and difficulty of biliary drainage are major factors for short-
term outcome. Malignancy seems to only affect long-term mortality.
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Introduction: Acute respiratory failure (ARF) is a severe life-threat-
ening complication in onco-hematology patients. ARF is frequently 
mixed, associating lesional and cardiogenic edema. Survival ben-
efits from NIV could be harder to demonstrate or may have been 
balanced by changes in ventilation strategy selection. Strategies can 
differ according to ARF etiology and severity. NIV has been validated 
in acute cardiac pulmonary edema and acute exacerbations of chronic 
obstructive pulmonary disease with decreased intubation and mortal-
ity rates. at the opposite, high-flow oxygen through a nasal cannula 
(HFNC) has been validated in a context of de novo ARF. Data of NIV in 
cancer patients with mixed ARF are lacking. The aim of this study was 
to assess prognostic factors, including ventilation strategies, associ-
ated with intensive care unit (ICU) mortality.
Patients and methods: We conducted an observational retrospec-
tive study in Institut Paoli-Calmettes, a cancer-referral center. Between 
2008 and 2015, 124 critically ill cancer patients with mixed ARF were 
analyzed. Factors associated with ICU mortality, using univariate, mul-
tivariate and matched propensity score analysis, were evaluated.
Results: ICU and hospital mortality were 29% and 57%. Initial venti-
lation strategy at ICU admission consisted of mechanical ventilation 
(MV) in 21%. Others patients received noninvasive ventilation (NIV) 
in 50%, associated with oxygen in 21% and high flow nasal oxygen 
(HFNO) in 29%, HFNO alone in 6% and standard oxygen in 23%. Dur-
ing ICU stay, 48% of patients required intubation. Multivariate analysis 
identified 3 independent factors associated with ICU mortality- SAPSII 
at admission (OR = 1.07 point, 95%CI = 1.03–1.11, p < 0.001), invasive 
fungal infection (OR = 7.65, 95%CI = 1.7–34.6, p = 0.008) and initial 
ventilation strategy (p = 0.015). Compared to NIV, HFNO alone and 
standard oxygen alone were associated with an increased ICU mortal-
ity, with respective OR of 19.56 (p = 0.01) and 10.72 (p = 0.01). We sub-
sequently realized a propensity score analysis including 40 matched 
patients, 20 in the NIV arm and 20 receiving other ventilation strate-
gies, excluding initial MV patients. ICU mortality rate was significantly 
lower in patients treated with NIV (10%), versus 50% in patients receiv-
ing other ventilation strategies (p = 0.037).
Conclusion: For onco-hematology patients presenting with mixed 
ARF, severity at ICU admission, invasive fungal infections and initial 
ventilation strategy were independently associated with ICU mortality. 
NIV was a protective factor on ICU mortality. NIV should be evaluated 
for mixed ARF in cancer patients.
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Introduction: To define prognostic factors of mortality in critically ill 
patients admitted to intensive care unit for acute pancreatitis.
Patients and methods: Retrospective, single-center study in two 
intensive care units in the Caen University Hospital between January 
1, 2010 and December 31, 2016. All patients admitted for acute pan-
creatitis were included. Patients with isolated high level of lipasemia, 
extra-pancreatic disease responsible for acute illness, cardiopulmo-
nary arrest or polytrauma were secondarily excluded. Demographic, 

clinical, and biological data, as well as different characteristics of 
pancreatitis defined according to the revised Atlanta classification of 
2012, and pancreatitis induced-complications during ICU stay were 
collected.
Results: One hundred and two patients were included, among them 
58 and 44 in medical intensive care and surgical intensive care units, 
respectively. The overall mortality was 29%. All the deceased patients 
had pancreatitis classified as severe. SOFA score at admission was 
significantly lower for survivors than for non-survivors, respectively 8 
(IQ - 5–11) and 12 (9–16) p < 0.0001. IGS II score was also significantly 
lower among survivors than among non-survivors. The mortality rates 
were similar in patients with or without necrosis infection. In univari-
ate analysis, sofa score at admission, multiple organ failure, renal dys-
function, metabolic acidosis, hypoxemia and haemoconcentration 
were associated with death, as well as the need for renal replacement 
therapy and mesenteric ischemia during ICU stay. In different mod-
els of multivariate analysis, the SOFA score at ICU admission (OR 1.24 
[95%CI, 1.01–1.45], p = 0.006), the need for renal replacement therapy 
(OR 5.9 [1.8–19.2], p < 0.03), bacteremia (OR 6.8 [1.8–26.8], p = 0.005) 
and mesenteric ischemia (OR 9.0 [1.5–53.1], p = 0.01) during ICU stay 
were identified as independent risk factors of mortality. Conversely, 
enteral nutrition was independently associated with survival (OR 0.05 
[0.01–0.2], p = 0.0001).
Conclusion: The SOFA score at admission, the need for renal replace-
ment therapy, and complications such as bacteremia and mesenteric 
ischemia during ICU stay were identified as independent predictors of 
mortality in patients admitted to intensive care units for acute pancre-
atitis. Enteral nutrition was an independent factor of survival.
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Introduction: Recent guidelines advocate the step-up approach for 
the management of infected pancreatic necrosis (IPN). Nearly half of 
patients will require secondary necrosectomy after drainage. A previ-
ous study (Hollemans et al.) identified 4 risk factors of catheter drain-
age failure- male gender, multiple organ failure, percentage of necrosis 
and heterogeneous collection and they constructed a nomogram with 
an area under receiver operating characteristic (ROC) the curve of 0.76. 
Our primary objective was to validate de constructed nomogram. Our 
secondary goal was to explore others possible predictors of catheter 
drainage failure.
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Patients and methods: We retrospectively studied 72 consecutive 
patients admitted for suspected IPN requiring interventions by cath-
eter drainage first between 2012 and 2016 admitted in 3 university 
hospitals. All computed tomography (CT) prior to the first drainage 
procedure were reviewed by a single blinded radiologist.
Results: Catheter drainage procedure was a success for 44.4% of 
patients. Nomogram predicted catheter drainage failure with an 
area under the ROC curve of 0.71. A score ≤ 8 results in a 100% suc-
cess chance of primary catheter drainage. Similarly, unfavorable score 
of 40 points results in a 100% failure of primary catheter drainage. In 
multivariate analysis, catheter drainage failure was independently 
associated with body mass index (BMI) (OR- 1.14 + 95% CI- 1.01–
1.29 + P- 0.02), heterogeneous collection (OR- 18.84 + 95% CI- 2.02–
175.86 + P- 0.01) and respiratory failure 24  h prior catheter drainage 
(OR- 16.76 + 95% CI- 1.94–144.4 + P- 0.01).
Conclusion: Half of the patients required necrosectomy after primary 
catheter drainage. Nomogram can be useful to predict catheter drain-
age failure, especially in the extreme ranges. Heterogeneous collection 
on CT and respiratory failure 24 h prior to drainage were strongly asso-
ciated with catheter drainage failure. Early identification of patients at 
risk of drainage failure alone could improve their management and 
reduce antibiotics duration.
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Introduction: Recent guidelines ruled out prophylactic antibiotics to 
prevent infected pancreatic necrosis (IPN) and advocate the step-up 
approach for the management of IPN. Emerging drug resistant bac-
teria is a rising problem among SAP and ICU patients. Our primary 
objective was to determine the impact of antibiotherapy on samples 
cultures collected during interventions for an IPN among patients 
admitted for severe acute pancreatitis (SAP). Description of micro-
biological species and their patterns of resistance were our secondary 
goals.
Patients and methods: We retrospectively studied 62 consecutive 
patients admitted in ICU for suspected IPN requiring interventions. We 
collected data about microbiological samples, as well as antimicrobial 
therapy. We classified species according to the definitions proposed by 
Magiorakos et al.
Results: IPN was confirmed for 48 patients, with 137 samples collected 
during interventions. 57% of positive cultures were levied under effi-
cient antibiotherapy > 24 h, previous antibiotherapy did not influence 
cultures results (p = 0.84). 13 of samples were polymicrobial. Gram 
staining had a sensitivity of 64.5% and a specificity of 96.7%, a Positive 
Predictive Value (PPV) of 98.6% and a Negative Predictive Value (PNV) 
of 43.2%. Half of the patients developed multi and extensively drug 
resistant bacteria. Prolonged antibiotics did not sterilized collections 
or necrotic tissues.
Discussion: Previous antibiotherapy did not influence microbiologi-
cal culture results and prolonged adapted broad-spectrum antibiotics 
did not allow sterilizing necrotic tissue or fluid collections. Our results 
showed a 50% prevalence of drug resistant bacteria. Gram staining 
can not be used to invalidate IPN diagnosis. Negative cultures among 
patients under antibiotics should question the diagnosis of IPN and 
antibiotics discontinuation.
Conclusion: Prolonged broad Spectrum antibiotics did not permit to 
sterilize IPN, but prevalence of drug resistance bacteria is raising, up to 
50% in our study. Strategies to reduce antimicrobial therapy use and 
exposure in the course of SAP are needed. Futures prospective studies 
are needed to determine the optimal antimicrobial therapy duration.
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Introduction: Severe acute liver injury is characterized by an acute 
liver damage without underlying chronic liver disease. It is a critical 
condition as it may lead to acute liver failure. The aim of this work was 
to provide epidemiological and prognostic features of this condition.
Patients and methods: It was a retrospective 1-year study from Janu-
ary to December 2017. We included all patients admitted for severe 
acute liver injury (ALI).
Results: Forty-six patients were included with a sex-ratio at 0.5 and 
a mean age of 48 ± 19  years (16–87). The main comorbidities were 
diabetes mellitus (31%) and hypertension (28%). Principal etiologies 
of ALI were hepatitis (46%) and drugs (28%). Hepatitis type B was 
incriminated in 11 patients (24%), type A in 8 patients and type E in 2 
patients. Acute liver failure (ALF) occurred in 7 patients. ALF was clas-
sified as hyperacute in 2 patients, acute in 3 patients and subacute in 
2 patients. Six patients died (13%) because of ALF. Patients with unfa-
vorable outcome (death or ALF), in whom demographic characteristics 
were similar to patients with favorable outcome, had lower platelet 
count (198.103 ml vs 110 .103 ml, p = 0.025), lower prothrombin time 
ratio (22 ± 11% vs 45 ± 22%, p < 0.001), higher INR level (1.52 ± 2.1 
vs 3.6 ± 0.44 p < 0.001), lower hemoglobin amount (9.5 ± 3.4  g/dL vs 
12 ± 2.2 g/dL, p = 0.029), lower diastolic blood pressure (58 ± 8 mmHg 
vs 72 ± 13  mmHg, p = 0.015) and lower mean blood pressure 
(76 ± 9  mmHg vs 89 ± 13  mmHg, p = 0.026). The results of the logis-
tic regression analysis showed that only diastolic blood pressure level 
was significantly related to unfavorable outcome. ROC curve analysis 
showed that a diastolic blood pressure level < 60 mmHg was a predic-
tive factor of unfavorable outcome with a sensibility of 75% and speci-
ficity of 95% (AUR = 0.802, 95% IC 0.627–0.977).
Conclusion: ALI is associated with a non-negligible mortality mainly 
due to ALF. A diastolic blood pressure level less than 60  mmHg may 
help to predict unfavorable outcome.
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Introduction: Hepatic dysfunction is common in intensive care; how-
ever, few data are available. Hepatic dysfonction in critically ill patients 
remains a significant problem. The purpose of our study was to evalu-
ate incidence, time of onset, characteristics and possible etiologies of 
liver function abnormalities in an intensive care unit (ICU).
Patients and methods: A retrospective cohort study conducted in 
patients admitted in an ICU, from the 1th January 2018 to 15th Sep-
tember 2018. We included all patients who presented during their stay 
elevation of hepatic transaminases (ASAT ALAT) and or elevation of 
gamma-glutamyl transpeptidase (GGT) more than twice normal level 
and or alkalin phosphatase (ALP) more than one and half times nor-
mal level and or bilirubin more than two and half times normal level. 
In patients with previous liver dysfunction, new episode was defined 
by a further increase of one of this variables more than fifty per cent. 
Admitted patients who did not developed liver disturbances defined 
the “group control”.
Results: During the period of study, 72 patients were admitted, 
from which 49 presented liver dysfunction (68%). Median age was 
65 years [23 + 84], mean APACHE II and SOFA scores were respectively 
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17.5 ± 11.22 and 6.35 ± 4.11. Acquired liver dysfunction occurred with 
a median delay of one day [1 + 6]. Thirty-eight patients (81%) had 
hepatic cytolysis, 22 (46, 8%) had GGT elevation, 18 (38, 3%) had bili-
rubin elevation and nine (19, 1%) had ALP elevation. Twelve patients 
(25, 53%) had hepato-biliary imaging and the diagnosis of cholecysti-
tis was retained only in one case. All patients had serology of hepatic 
viruses, they were all-negative except one. Fifty-nine episodes have 
been collected. Median number of hepatic dysfunction episodes 
per patient was one [1 + 2], ten patients had two episodes. Retained 
etiologies were- multifactorial in forty cases (sepsis, hypoxia, drug 
toxicity), sepsis in seven cases and drug toxicity in two cases. Com-
pared to group control (25 patients), mortality was higher (34% vs 
16%, p = 0.09) and length of stay was more prolonged (15 vs 13 days, 
p = 0.7) but the difference was not significant.
Conclusion: Liver abnormalities are common in intensive care. Multi-
factorial liver dysfunction were the most frequent in our population. 
Drug toxicity was commonly suspected but it was difficult to retain it 
as the only incriminated factor.
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Introduction: Encephalopathy is a common complication of liver 
disease and/or portosystemic shunts. Its pathophysiology is not 
completely understood; mechanisms include the role of elevated 
ammonia levels in association with systemic inflammation. An impair-
ment of blood–brain barrier (BBB) permeability is also hypothetised. 
Metabolomics enables to detect a wide range of metabolites without 
any a priori. In a recent metabolomic study including patients who 
underwent cerebrospinal fluid (CSF) collection, our group outlined 
that xenobiotics/drugs that usually don’t cross BBB were retrieved in 
the CSF, suggesting a potential neurological toxicity of drugs. CSF col-
lection is invasive. Hence, we aimed to describe the xenobiotics pre-
sent in the plasma of cirrhotic patients, using the same metabolomic 
approach.
Patients and methods: We conducted a retrospective study of plasma 
samples in the Hepatological ICU. Plasma samples from cirrhotic 
patients displaying encephalopathy were compared to plasma from 
cirrhotic patients without neurological symptoms, and to plasma from 
healthy controls. Liquid chromatography coupled to high-resolution 
mass spectrometry was performed and then after the metabolic fin-
gerprints were compared to database and between the different 
groups.
Results: Plasma samples were obtained from 12 cirrhotic patients with 
encephalopathy (age 59 [40–68], MELD 20 [16–31], alcohol 58%), 13 
cirrhotic patients without encephalopathy (age 56 [55–64], MELD 17 
[14–29], alcohol 38%) and 9 healthy controls. Among 495 identified 
metabolites, 25 corresponded to xenobiotics or its derivatives. Fluox-
etine was detected with a more than 200 fold increase, aminosalicylic 
acid with a more than 10 fold increase and benzyl alcohol (present in 
cough pills and antiseptics) with a 3 fold increase in cirrhotic patients 
with encephalopathy as compared to cirrhotic patients. In cirrhotic 
patients with or without encephalopathy, propranolol was detected 
with a more than 8500 fold increase, acetaminophen with a 40 fold 
increase, penicillamine and ampicillin both with a 2 fold increase as 
compared to healthy controls. Interestingly, several substances which 

were not expected to have systemic diffusion were detected in cir-
rhotic patients and in healthy controls- eugenol, isoeugenol (used in 
mouth bathing solution), triethanolamine (trolamin, used in cutane-
ous creams) and resorcinol monoacetate (used in mouth bathing solu-
tion and in cutaneous creams).
Conclusion: Cirrhotic patients, especially those with neurological 
symptoms, display dramatically increased levels of several xenobiotics 
in plasma. These results confirm that PK PD parameters of commonly 
used drugs are highly modified in those patients. This suggests a 
potential role of xenobiotics in the pathophysiology of encephalopa-
thy in patients with liver diseases.
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Introduction: Different scoring models are used to predict the sever-
ity of Acute-on-chronic liver failure (AoCLF) as Child–Pugh, Different 
scoring models are used to predict the severity of Acute on chronic 
liver failure (AoCLF) as Child–Pugh, Model of End-Stage Liver Disease 
(MELD), and Clif SOFA. Previous studies had shown that Neutrophil-
lymphocytr ratio (NLR) and Platelet-lymphocyte (PLR) can be used as 
prognostic markers in various disease processes. We aimed to evaluate 
the role of NLR in the prediction of 3-month mortality in patients with 
AoCLF.
Patients and methods: This was a retrospective follow up study 
including all patients with decompensated cirrhosis between January 
and December 2016.
Results: A total of 92 case of decompensated cirrhosis with AoCLF, 
were enrolled in the present study. The mean age was 62 ± 13.4 years. 
The sex ratio was 0, 95. The mean Child and MELD were respectively 8 
and 18. Chronic hepatitis C infection remains a major case of the cir-
rhosis in our study (42%). The leading cause of hospitalization was an 
Oedemato-ascitic decompensation (40%). The diagnosis of sepsis was 
identified in 46% of cases. Our findings indicated that 3 month -mor-
tality had interseted 25 patients. Univariate logistic regression analy-
ses showed that there is a significant positive correlation between 
NLR and 3- months mortality (p = 0.02) also with a high MELD score 
(p = 0.01), Child score (p = 0.00) and Clif SOFA (p = 0.03). Multivariate 
logistic regression analyses proved that a high NLR was an additional 
independent risk factor for 3-month mortality (p = 0.02) as well as for 
Child score (p = 0.00). To evaluate the ability of NLR and Child scores 
to predict mortality, ROC curves were obtained.The AUC values were 
0.841 ± 0.061 for the Child score and 0.728 ± 0.046 for NLR (both 
p < 0.005).
Conclusion: In our study, the NLR seems to be a good marker, easily 
achievable, to assess the prognosis immediately up on admission in 
decompensated cirrhosis.
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Introduction: The combination of increased antibiotic resistance and 
decreased discovery of new antibiotic molecules is a serious con-
cern in the intensive care unit. However, the link between bacterial 
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resistance and prognosis remains controversial. The predominant 
pathogen causing ventilator-associated pneumonia (VAP) is Pseu-
domonas Aeruginosa (Pa), which has increasingly become multidrug 
resistant (MDR). The aim of this study was therefore to evaluate the 
relationship between MDR VAP Pa episodes and 30-day mortality.
Patients and methods: From a longitudinal prospective French mul-
ticenter database (2010–2016), Pa-VAP onset and physiological data 
were recorded. MDR was defined as non-susceptibility to at least one 
agent in three or more antimicrobial categories. To analyze if MDR 
episodes were associated with higher in-hospital 30-day mortality, we 
performed a multivariate survival analysis using the multivariate non-
linear Frailty model.
Results: A total of 230 patients presented 280 Pa-VAP. A maximum of 
3 episodes per patient was observed. 73 episodes were MDR, and 213 
were susceptible. In the multivariate model, factors independently 
associated with 30-day mortality included age (HR, 1.02, 95% CI, 1.01–
1.04, p = 0.0064), hospitalization in the 6  months preceding the first 
episode (HR, 2.31, 95% CI, 1.50–3.60, p = 0.0002), chronic renal failure 
(HR, 2.34, 95% CI, 1.15–4.77, p = 0.0196) and VAP Pa recurrence (HR, 
2.29, 95% CI, 1.79–4.87, p = 0.032). Finally, MDR Pa-VAP was not associ-
ated with death (HR, 0.87, 95% CI, 0.52–1.45, p = 0.59).
Conclusion: This study does not identify a relationship between the 
resistance profile of Pseudomonas aeruginosa and mortality.
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Introduction: Between October 2017 and March 2018 a nosocomial 
outbreak of Corynebacterium striatum occured in the ICU of our ter-
tiary hospital. We aimed to characterize the population affected and 
to define the risk factors by matching equivalents controls and help to 
avoid futures outbreaks.
Patients and methods: We retrospectively identified patients with 
positive cultures for Corynebaterium striatum between 01 01 2016 
and 01 07 2018 regardless of infectious signs. We included 3 controls 
for each positive patient matched on the ICU length of stay (+ - 3d), 
the unit of hospitalization and the presence of mechanical ventilation 
trying to identify risk factors for C. striatum acquisition.
Results: Whereas there were respectively 1 and 1 patients with C. stria-
tum positive specimen in 2016 and in the 10 first months of 2017, we 
identified 11 patients with C. striatum culture between Oct 2017 and 
March 2018. All isolates were identified using MALDI-TOF and share 
the same susceptibility, being resistant to all antibiomicrobial except 
vancomycin. Genotyping was not performed. Our cohort included 
5 (45.5%) male with a mean age of 58 years, a median of ICU stay of 
22 days (IQR 15–61). Main comorbidity was cancer and diabetes in 3 
(27.3%) patients followed by immunodepression, COPD, cirrhosis, and 
chronic kidney disease (n = 2, 18.2% each). 91% were medical admis-
sion with only one case of elective post-operative admission. Sur-
vival rate was 55.5%. All patients but one were intubated + median 
ventilation length was 22  days (14–42). All patients but one had 
positive respiratory specimen (either tracheobronchial aspiration or 
bronchoalveolar lavage) for C. striatum + one patient had peritoneal 
liquid as first positive culture and one had soft tissue colonization. 2 
over 11 cases were considered as an actual infection and accordingly 
treated by vancomycine + both cases showed clinical recovery despite 
1 microbiological failure. 45.5% had had NIV and 27.3 high flow oxy-
gen therapy. 7 (63.6%) patients had an infection and 8 (72.7%) were 
treated with antibiotics before Corynebacterium positive cultures. 
Among those, 7 (87.5%) were treated with broad spectrum antibiot-
ics. The characteristics of control patients are currently recorded, the 
data of the comparison between case and control will be shown in the 
congress.

Conclusion: C. striatum can cause micro-epidemic in the ICU in 
mechanically ventilated, comorbid patients with high LOS. Virulence 
seems low with infection in 1 5 of patients and no infection-related 
mortality.
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Introduction: Multidrug-resistant Gram-negative bacilli (MDR-
GNB) infections are frequent and serious in Intensive Care Unit (ICU) 
patients. The intestinal microbiota is the reservoir of MDR-GNB. 
Besides, alterations of the intestinal microbiota, such as those related 
to the antibiotic intake, could be associated with nosocomial infec-
tions (including those involving MDR-GNB) and poor outcome. Our 
main objective was to assess the link between the intestinal coloni-
zation by MDR-GNB and the composition of this microbiota (richness 
and diversity).
Patients and methods: We performed a 2-month prospective, mono-
centric cohort study in the medical ICU of Bichat hospital in Paris. 
Patients ventilated more than 3 days and spontaneously passing feces 
were included. For each patient, a fecal sample was collected the day 
of inclusion and then twice a week. MDR-GNB (defined by third gen-
eration cephalosporins resistant Enterobacteriaceae) but also Entero-
coccus faecium were search by culture methods. For MDR-GNB, the 
relative abundance (RA) was calculated (defined by the concentration 
of MDR-GNB on the concentration of total Enterobacteriaceae). The 
composition of the intestinal microbiota was assessed by 16S profiling 
and we calculated richness (by the number of Operational Taxonomic 
Unit) and diversity (by the Shannon’s index).
Results: We collected 62 stool sample from 31 patients, including 18 
feces for MDR-GNB (including 15 extended-spectrum beta-lactamase-
producing Enterobacteriaceae and 3 cephalosporinase overproducing 
Enterobacteriaceae) in 13 different patients. The average RA of MDR-
GNB was 57% (0.5 + 100%). Twenty-two stool samples were positive 
for E. faecium. We did not observe a link between the diversity and the 
richness of the intestinal microbiota and the MDR-GNB intestinal RA. 
Conversely, intestinal diversity and richness decreased along the rela-
tive abundance of reads assigned to Enterococcus sp. (p < 0.001) (fig-
ure) and when Enterococcus faecium intestinal carriage was detected 
(p < 0.001). We detected 7 MDR-GNB nosocomial infections (including 
5 ventilator associated pneumonia) within 7 days of positive MDR-GNB 
stool sample but the MDR-GNB intestinal RA was not associated to the 
occurrence of infections caused by MDR-GNB.
Conclusion: The intestinal MDR-GNB relative abundance was not asso-
ciated to the diversity nor the richness of the intestinal microbiota, but 
that of Enterococcus sp. relative abundance and Enterococcus faecium 
intestinal carriage were.
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Introduction: The performance of air handling unit (AHU) at reducing 
airborne particle transmission has been widely demonstrated in litera-
ture in terms of decrease of bacterial and fungal concentration in air 
and on surfaces. Our study aimed to evaluate the efficiency of AHU to 
reduce incidence of infections in intensive care unit (ICU).
Patients and methods: The annual maintenance of AHU was per-
formed in our ICU on the 1st of January 2018. We conducted a retro-
spective comparative study including two groups of patients admitted 
for more than 48  h. -Group 1- patients admitted between October 
2016 and October 2017 -Group 2- patients admitted between Janu-
ary and August 2018. Clinical and bacteriological data of patients were 
recorded to identify those who developed nosocomial infections dur-
ing their ICU stay. Incidence rates were adjusted for patient-time and 
differences were analyzed using the Chi square test.
Results: Of a total of 164 patients included in our study, 54 (32.9%) 
belonged to group 2. Mean age was 55 ± 20  years and sex ratio was 
1.92. The main etiologies of admission were acute respiratory failure 
(48%), coma (15.1%) and shock (7.9%). The overall incidence of noso-
comial infection was 4.55 100 patient days and ventilation acquired 
pneumonia (VAP) had an overall incidence of 2.67 100 patient-venti-
lation-days, results were summarized in table 1. Catheter-related infec-
tion accounted for an overall incidence of 1.24 100 patient days and 
differences between the two incidence rates within the two groups 
were statistically significant with a preventive fraction of AHU amount-
ing to 50.58% (table). The median time before onset of VAP was also 
significantly longer for patients admitted after AHU (median = 6.8 days 
prior to AHU Vs 13.7 days after AHU, p = 0.001).
Conclusion: Our study has shown that AHU appears to reduce signifi-
cantly the incidence of catheter related infection. It has also shown to 
slow the development of VAP after intubation but had no impact on 
the overall incidence of nosocomial infections.

Overall incidence Incidence rate
before AHU

Incidence rate after
AHU

P value

Nosocomial
infection

4.55/100 patient-
days

4.48/100 patient-
days

4.67/100 patient-
days

0.41

VAP 2.67/100 patient-
ventilation -days

2.43/100 patient-
ventilation -days

3.07/100 patient-
ventilation-days

0.25

Catheter-
related
infection

1.24/100 patient
days

1.54/100 patient-
days

0.76/100 patient-
days

0.047

Table 1: incidence rates of nosocomial infections, ventilation-acquired pneumonias and
catheter-related infections in each group of patients (prior and after AHU)
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Introduction: Acinetobacter baumanii is an opportunistic nosocomial 
pathogen and an important multidrug-resistant microorganism. It is 
associated with a high mortality rate. Our study aimed to evaluate per-
formance of a dual flow air handling unit (AHU) after annual mainte-
nance and the use of a new surface and aerial disinfectant for reducing 
the risk of Acinetobacter baumanii infections in an intensive care unit 
ICU.

Patients and methods: We performed the annual maintenance on 
the AHU and we have changed surface and aerial disinfectant on the 
1stof January 2018. We conducted a retrospective comparative study 
including two groups of patients -Group 1- patients admitted for 
more than 48 h between October 2016 and October 2017. -Group 2- 
patients admitted for more than 48  h between January and August 
2018. We identified patients who developed Acinetobacter baumanii 
infection.
Results: During the study period, 164 patients were collected with a 
mean age of 55 ± 20 years and a sex ratio of 1.92. The median causes 
of admission to ICU were acute respiratory failure (48.2%), coma 
(15.1%) and septic shock (7.9%). The global mortality rate in ICU was 
29.9% (49 cases).
We recorded 13 cases of Acinetobacter baumanii infection- ventila-
tor associated pneumonia (n = 7), catheter related infection (n = 4) 
and urinary tract infection (n = 2) with a global mortality rate of 60%. 
Among the 13 cases, 12 were recorded before the maintenance of 
AHU and the use of the new surface and aerial disinfectant. These 
results were statistically significant (p = 0.004).
Conclusion: The use of a new surface and aerial disinfectant and the 
maintenance on the AHU has reduced significantly Acinetobacter bau-
manii infections.
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Introduction: Ventilator-associated pneumonia (VAP) is the most 
common nosocomial infection in critically ill patients, reaching up to 
30 to 50%, with a high mortality rate. Acinetobacter Baumannii (AB) 
has emerged as a pathogen frequently incriminated in VAP’s in Tunisia. 
The aim of this study was to describe the epidemiological character-
istics of Acinetobacter Baumannii ventilator-associated pneumonia, 
to identify the risk factors and the predictors of poor outcome of VAP 
with AB.
Patients and methods: A retrospective study was conducted in the 
intensive care unit of the Military Hospital of Tunis, from January 2016 
to December 2017. All patients with VAP’s documented infection 
were included. VAP’s patients with AB vs VAP’s patients due to other 
pathogens.
Results: Seventy patients (10%) developed VAP. The incidence of VAP 
with AB was 6.28%. Previous antibiotic therapy was identified as a risk 
factor for Acinetobacter Baumanii-induced pneumonia, unlike the 
underlying disease. AB was resistant to ceftazidime in 100%, imipe-
nem in 97.5% with sensitivity to colistin in 100% of cases. Multidrug-
resistant AB accounted for 22.5% and highly resistant AB accounted 
for 77.5%. Patients with AB pneumonia were more frequently com-
plicated by acute respiratory distress syndrome compared to other 
patients (37.5% versus 8.9%, p = 0.02), leading to higher mortality 
(52.5% versus 20%, p = 0.02).
Conclusion: The increasing incidence of VAP in multidrug-resistant 
and highly resistant AB predicts a high morbidity and mortality. Hence, 
the risk factors related to poor outcome in VAP’s need to be identified. 
The implementation of infection-control measures, mainly the cross-
transmission, may be needed to improve outcome.
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Introduction: Carbapenemases are responsible for many therapeu-
tic failures in addition to their epidemic power. The acquisition of this 
type of resistance by Proteus mirabilis, naturally resistant to tigecycline 
and colistin, makes the therapeutic options even more restricted. The 
aim of our study was to define the mechanisms of carbapenem resist-
ance in P. mirabilis and to identify the antibiotic resistance profile of 
these strains.
Patients and methods: This study was conducted over a period of 
6 months (from January to June 2017) on strains of P. mirabilis isolated 
in burned patients. The MICs of the carbapenems were performed by 
E-test®. Multiplex real-time PCR was performed with Cepheid’s Gen-
eXpert Carba-R, allowing detection of the most prevalent carbapen-
emasegene families (blaVIM, blaNDM, blaIMP, blaOXA-48 and blaKPC).
Results: During the study period, 49 strains of P. mirabilis were iso-
lated, ranking fifth among all species isolated from burned patients, 
and the third among the enterobacteriaceae. It was mainly found in 
cutaneous samples (42%), blood cultures (17%) and catheters (13%). 
The resistance rate to at least one carbapenem was 24% (12 out of 
49), the carbapenem most often concerned being imipene (100% of 
cases). For 8 of 12 strains, imipenem was the only affected carbap-
enem. Four strains were resistant to ertapenem. All these isolates were 
sensitive to meropenem. Except carbapenems, these germs expressed 
high levels of resistance to almost all antibiotics- 11 of 12 were resist-
ant to fluoroquinolones, also 11 12 to aminoglycosides and fosfomy-
cin. The C3G resistance rate was 100%, and 50% of the strains were 
susceptible or intermediate to cefepime. Of these 12 isolates, 9 were 
sensitive or intermediate to the piperacillin-tazobactam and all were 
sensitive to aztreonam. All of these strains were sensitive to temocillin 
and the EDTA test was positive for 11 of 12. Eleven of these isolates 
had hyperproduced cephalosporinase, and one an ESBL. Molecular 
identification showed that 11 samples tested had blaNDM gene and 
one, which expressed ESBL, was negative.
Conclusion: The presence of carbapenemases in P.mirabilis is alarm-
ing. In our study, ertapenem does not have the best sensitivity for 
their detection. Faced with the risk of therapeutic impasse, preventive 
measures remain the best solution.
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Introduction: Antibiotic resistance has become a major public health 
problem worldwide. Currently, the drastic increase of the carbapenem 
resistance in Gram-negative bacilli (CRGNB) is a major threat because 
not only of their fast spread rate but also their high morbidity and 
mortality rate.
Patients and methods: This is a retrospective study in which we inves-
tigated the epidemiological profile and prognosis of Gram-negative 
bacilli with reduced sensitivity to carbapenems (GNBRSC) among 50 
patients admitted to the intensive care unit in the military hospital 
of Tunis during a period of six months (January-June 2017). EUCAST 
carbapenem breakpoints were used to interpret susceptibility to 
carbapenems.
Results: Acinetobacter baumanii was the most isolated bacterial spe-
cies (63%), followed by Pseudomonas aeruginosa (13%) and Klebsiella 
pneumonia (12%). The most common infections were ventilator asso-
ciated pneumonia (52%), bacteremia (12%), suppurative infections 
(8%), urinary tract infections (12%) and pneumopathies (8%). The 

resistance of Gram-negative bacilli to carbapenems is associated with 
resistance to most antibiotics, only colistin remains active on all natu-
rally sensitive organisms. The risk factors for the acquisition of these 
infections are the advanced age, the state of immunosuppression of 
the patients, a long duration of hospitalisation, prior colonisation with 
GNBRSC and specially a previous taking of antibiotics during the last 
3  months. Mortality within 30  days of infection onset was 30%. By 
multivariate analysis, predictors of in-hospital mortality were Sepsis-
related Organ Failure Assessment (SOFA) score at the day of infection 
(p = 0.001), inadequate empirical antimicrobial therapy (p = 0.03), 
chronic cardiac failure (p = 0.04).
Discussion: In our series, the epidemiological and microbiological 
profile of GNBRSC was comparable to litterature data. CRGNB screen-
ing and confirmation requires a combination of phenotypic and 
genotypic tests to increase accuracy of detection which were not per-
formed in our series.
Conclusion: The emergence of CRGNB should call for the rigorous 
application of the main preventive measures, the reinforcement of 
hygiene measures and the strict monitoring of these highly resistance 
bacteria. Adequate source control and appropriate use of antimicro-
bial therapy are the most important modifiable risk factors that have 
shown a survival benefit in this population.
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Introduction: Sepsis is defined as the host’s inflammatory response to 
a life-threatening infection potentially leading to a septic shock and 
the failure of organs initially not infected. Besides their antimicrobial 
effect, some antibiotics could have intrinsic immunomodulatory prop-
erties. Endothelial cells are able to detect danger signals from patho-
gens and to initiate the innate immune response, and in some specific 
conditions, the adaptive immunity. The aim of our study was to high-
light the effects of three antibiotic classes on endothelial cells’ immune 
properties during sepsis.
Patients and methods: Human Microvascular Endothelial Cells 
(HMEC) were stimulated by Lipopolysaccharide, Interferon gamma 
and Tumor Necrosis Factor alpha (Cytomix) during 24  h before the 
administration of different antibiotics. The surface expression of 
Inter-Cellular Adhesion Molecule 1 (CD54), Program-Death Ligand 1 
(CD274), Human Leukocyte Antigens (HLA) class 1 and HLA-DR were 
determined using flow cytometry 24 h after antibiotics’ administration. 
The production of cytokines such as Interkeukin (IL)-6 or IL-8 by HMEC 
was determined by Enzyme-Linked Immunoabsorbent Assay (ELISA). 
Quantitative polymerase chain reaction (qPCR) was used to analyze 
GAPDH (control), IL-6, HLA-A and HLA-DR genes expression.
Results: Compared to Cytomix alone, spiramycine (1 ug mL) associ-
ated to Cytomix significantly decreased the expression of HLA-1 (Mean 
Fluorescence Intensity (MFI) 52649 versus 98701 p < 0.01) and HLA-DR 
(MFI 355 versus 562 p < 0.01) on HMEC surface. Clarithromycin and 
erythromycin also significantly decreased both expressions of HLA-1 
and HLA-DR. In qPCR, clarithromycin significantly decreased HLA-
DR gene expression (1 versus 0.78 HLA-DR fold expression to GAPDH 
p < 0.01) and IL-6 gene expression (1 versus 0.67 IL-6 fold expression 
to GAPDH p = 0.03) compared to Cytomix (Figure  1). Compared to 
Cytomix, piperacillin-tazobactam (1 ug mL) significantly decreased 
the expression of HLA-1 on HMEC surface (p < 0.02) but did not sig-
nificantly affect HLA-DR expression. Vancomycin did not change the 
expression of CD 54, CD 274, HLA-1 and HLA-DR on HMEC surface. 
Under Cytomix stimulation, IL-6 and IL-8 production by HMEC were 
not significantly modified by antibiotics administration (macrolides, 
penicillin, glycopeptides).
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Conclusion: Macrolides and Penicillin modulate the expression of HLA 
molecules on microvascular endothelial cells’ surface. The use of co-
cultures of endothelial cells and peripheral blood mononuclear cells 
may enlighten the pathophysiological implications of these results.
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Introduction: During inflammation, endoplasmic reticulum pro-
tein folding capacities are surpassed leading to the accumulation of 
unfolded peptides, a process known as endoplasmic reticulum stress 
(ERS). In murine models of sepsis, ERS blockers decrease expression of 
inflammatory cytokines and reduce organ dysfunction and mortality. 
The objective of this work was to search for a link between the gene 
expression of ERS and organ failure in patients with septic shock.
Patients and methods: We conducted a prospective study in a ter-
tiary care hospital which included patients admitted to intensive care 
unit (ICU) for septic shock. Blood samples were collected on days 1 
(D1), 3 and 5 (D5) of ICU stay. After extraction of total RNA, quantitative 
PCR was performed to evaluate the expression of genes coding for key 
elements of ERS- HSPA5 (coding for GRP78), ATF6, ATF4, CHOP, sXBP1 
or for the endothelium-related markers (ICAM1 and ET-1). The main 
objective was the correlation of HSPA5 expression with Sequential 
Organ Failure Assessment (SOFA) score (Spearman method).
Results: We included 41 patients with a median age of 67 [57–73] 
years, a median SAPSII of 50 [39–61], a median length of stay of 8 

[5–16] days and a mortality rate of 14.6%. There was no correlation 
between HSPA5, ATF4, sXBP1 and CHOP expression and SOFA score. 
However, a correlation between SOFA score and ATF6 expression was 
observed (r = 0.27 [0.08 + 0.43]), as well as with expression of endothe-
lial aggression markers ICAM1 and ET-1 (r = 0.23 [0.03 + 0.41] and 
r = 0.30 [0.11 + 0.47] respectively). CHOP, ATF6 and HSPA5 were corre-
lated with the expression of ICAM1 and ET1. ATF6 expression followed 
SOFA variation between D1 and D5 (r = 0.40 [0.02 + 0.69]).
Conclusion: Our study has evaluated for the first time the expression 
of ERS markers in patients with septic shock, revealing that some ERS 
markers might be partly correlated with the severity of septic shock 
and with endothelial dysfunction.
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Introduction: The widespread recognition that critical illness is char-
acterized as a state of immunosuppression has led to the develop-
ment of nutritional support products or interventions designed to 
enhance the host immune response. While immune modulating diets 
(IMDs) containing nutrients displaying immunoregulating properties 
such as arginine are conceptually appealing, data from individual trials 
and several meta-analyses have failed to produce convincing results. 
Different studies found that early enteral administration of l-arginine 
to patients in ICU increased ornithine synthesis suggesting a prefer-
ential use by the arginase pathway, while citrulline NO synthesis was 
barely stimulated and immune functions were unaffected. Recent 
data suggest that citrulline supplementation may be more efficient 
to increase arginine availability and NO production than arginine sup-
plementation. Our hypothesis is that supplementation with citrulline 
is more efficient than arginine to increase systemic arginine availability 
and decrease post-sepsis immunosuppression.
Patients and methods: Using C57Bl6 mice, we performed a cecal 
ligation and puncture (CLP). At day 5 mice were sacrificed after per-
forming cardiac puncture. We monitored immune function, especially 
those associated with impaired outcomes and nosocomial infec-
tions acquisition- lymphocyte apoptosis, MDSCs, regulatory T-Cells. 
In a second set of experiments, we performed a secondary infection 
(pneumonia) at day 5 after CLP. Severity of pulmonary infection was 
assessed using bronchoalveolar lavage and histological analysis. Of 
note, spleen and kidney were harvested to evaluate bacterial dissemi-
nation. These experiments were performed in 3 different groups of 
mice- citrulline (200 g kg j), arginine (200 g kg j) or an isonitrogenous 
placebo diets during five days following CLP. Continuous variables rep-
resented as mean ± SD were compared using Student t test. P < 0.05 
indicated statistically significant differences.
Results: Citrulline supplementation was associated with a diminished 
proportion of apoptotic lymphocytes and a lower recruitment of regu-
latory T-cells. We observed a trend towards hypoargininemia correc-
tion and a higher citrullinemia in the citrulline group. Assessment of 
MRSA pneumonia severity showed a reduced bacterial load in BAL 
of citrulline fitted mice. Bacterial dissemination was also significantly 
lower in this group.
Conclusion: Enteral administration of citrulline was associated with a 
less pronounced post septic immunoparalysis and a diminished sus-
ceptibility to secondary infections in a murine two hit model of sepsis.
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Introduction: Community-acquired pneumonia is a widespread dis-
ease with significant morbimortality. Pneumonia rates drop during 
childhood and then remain low for decades, until they rise again in 
the elderly. The dogma that only adaptive immunity builds immuno-
logical memory has recently been challenged + emerging evidences 
indicated that innate immune cells display long-term changes after 
infection. Alveolar macrophages (AM) are tissue-resident lung cells 
that play a crucial role in innate immunity. Our current understanding 
of AM is based on studies conducted in animals without preexisting 
conditions. We hypothesized that AM can display adaptive characteris-
tics after resolution of pneumonia. In this study, we described to what 
extent AM change after recovery of lung infection in mice.
Patients and methods: Mice were infected with 2 intranasal or left 
bronchial instillations of Streptococcus pneumoniae (Sp 19F) with 
one week intervals between infections. Infections were self-limiting 
and mice were studied 4–6 weeks later (named thereafter Veteran or 
Naïve for control mice). Single-cell suspensions were generated from 
lungs and assessed by flow cytometry. Data were analyzed using tradi-
tional manual 2D gating. In addition, an unsupervised computational 
approach (t-SNE) was used for dimension reduction of the data and 
analysis. AM were sorted for transcriptome analysis. Veteran and Naive 
mice were subsequently infected with lethal dose of Sp 3 with without 
AM depletion induced by clodronate.
Results: Lung-resident myeloid cell populations were identical in Vet-
eran and Naïve mice as defined by manual gating. However, examina-
tion of t-SNE-visualized map of the dataset revealed a difference in one 
cluster corresponding of the AM. We identified multiple subtle changes 
in the immunophenotype of Veteran AM including decreased SiglecF 
expression, increased MHCII and CD64 expression. This remodeling was- 
(i) long-lasting (still observed 6  months post infection) and (ii) region-
ally localized (only observed in the left lungs of mice infected through 
the left bronchus). Veteran newly infected by Sp3 had better bacterial 
clearance compared to Naïve + however, this enhanced protection was 
not observed in Veteran mice with AM depletion. Finally, transcriptome 
profiling demonstrated marked differences between Naive and Veteran 
AM, including immune functions, cell cycle and metabolism.
Conclusion: AM are remodeled and reprogrammed after mild and 
self-limiting respiratory infection, these changes being long-lasting, 
compartmentalized and associated with enhanced lung protection. 
Determining how Veteran AM respond differently to subsequent infec-
tions may offer new mechanisms to understand what is altered in 
adults with high susceptibility to pneumonia
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Introduction: Sepsis induces long lasting alterations of transcriptional 
programs that lead to sepsis-induced immune suppression (SIIS), sec-
ondary infections and death. A shift toward repressive histone modi-
fications with overexpression of histone desacetylases (HDACs) is 
observed in patients with SIIS. We have shown that HDACs inhibition 
with trichostatin A (TSA) reduces mortality, improves bacterial clear-
ance and prevents lymphocytes apoptosis in a relevant murine model 
of SIIS. To investigate epigenetic changes induced in this model and 
reversed by TSA, we performed transcriptional analysis in splenocytes 
and studied H3 acetylation in T-cells.
Patients and methods: We used a model of SIIS following polymicro-
bial sepsis.1 Briefly, C57BL 6 mice were treated with TSA (2 mg kg ip) 
or not (CTL) before cœcal ligation & puncture (CLP). Surviving mice 
underwent intratracheal instillation of 2x106  CFU of Pseudomonas 
aeruginosa 8  days after CLP. For gene-expression studies, microar-
ray experiments were performed using Affymetrix Clariom S Mouse 
genome-wide array after RNA isolation from isolated T-cells after CLP 
(Days 1&8). We identified differentially expressed genes using ANOVA 
for each gene, then used unadjusted p-value and fold changes to filter 
and select differentially expressed genes. We used mean centered data 
to perform samples and genes classification by hierarchical clustering, 
using the Spearman correlation similarity measure and average ward 
linkage algorithm. Diseases & functions representing key genes were 
identified using Ingenuity software. In T-cells, we used Luminex His-
tone PTM Multiplex assay to evaluated the effect of TSA on global H3 
acetylation with focus on 13 acetylation marks.
Results: More than 60 genes were differentially expressed between 
CLP TSA-treated mice and CLP mice 1  day after CLP. This effect was 
more pronounced at D8 of sepsis (> 250 genes differentially expressed). 
At day 8 of sepsis, TSA up-regulates 15 genes down-regulated by CLP 
and down-regulates 2 genes up-regulated by CLP. 12 of these genes 
were directly involved in immune responses (Fig 1A) modulated by TSA 
in our model (including T-cell apoptosis and T-cell expression of PD1 
and PD-L1). Other genes affected are genes involved in cellular move-
ment, immune cell trafficking, inflammatory response, antimicrobial 
response and cell death and survival (Fig 1B). Pan-histone 3 acetylation 
was significantly increased in T-cells 1 day after sepsis.
Conclusion: Treatment with TSA significantly alters histone 3 acetyla-
tion and expression of 17 genes involved in the modulation of cellular 
function linked to SIIS, T-cell apoptosis and exhaustion.
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Introduction: Sepsis initiates a complex immune response with the 
concomitant occurrence of both pro and anti-inflammatory reac-
tion that can lead to an increased susceptibility to secondary infec-
tions which represent a significant cause of mortality and morbidity. 
Although we observed a significant decrease in sepsis associated mor-
tality over the last decade, clinical trial of adjuvant therapies failed to 
demonstrate an improvement in mortality despite significant effect 
in animal studies. These discrepancies might be due to the lack of 
recommendations in pre-clinical sepsis models. To enhance transla-
tional value of sepsis models in experimental studies, guidelines have 
been recently published (1). However, there is no data regarding the 
effectiveness of such recommendations. The aim of our study is to 
demonstrate that, when following newly published Minimum Quality 
Threshold in Pre-Clinical Sepsis Studies, a mouse model of cecal liga-
tion and puncture (CLP) can mimic sepsis induced immunosuppres-
sion that worsen secondary infections.
Patients and methods: C57Bl6 mice were used to perform CLP and 
compared to a control group (sham). At day 5 to 7 mice were sac-
rificed after performing cardiac puncture. We monitored immune 
function, especially those associated with impaired outcome and 
nosocomial infections acquisition- lymphocyte apoptosis, MDSCs, 
regulatory T-Cells, blood phenotype and T-lymphocytes proliferation 
index.
A second group of mice were used to study the severity of a second-
ary infection (MRSA pneumonia) at day 5 after CLP or sham surgery. 
12 h later, severity of infection was assessed. Continuous variables rep-
resented as mean ± SD were compared using Student T test. P < 0.05 
indicated statistically significant differences.
Results: We found a significant increase of G-MDSC, M-MDSC, Regula-
tory T-Cells, monocytes and neutrophils recruitment in CLP mice. We 
also observed a higher concentration of apoptotic lymphocytes and a 
diminished lymphocyte proliferation index in this group. MRSA pneu-
monia was more severe in CLP mice as bacterial load in BAL and MRSA 
bacteremia (concentration in harvested spleen and kidney) were sig-
nificantly higher than in sham group.
Conclusion: We observed that, when newly published guidelines are 
followed, CLP induces immune dysfunction which is responsible for 
more severe secondary infection. Standardization of animal models of 
sepsis should improve their translational value.
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1.	 Osuchowski, Marcin F., et al. “Minimum Quality Threshold in Pre-Clinical 
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shk.00000​00000​00121​2.
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Introduction: Pneumonia is usually presented as a forgotten killer. 
Ventilator-associated pneumonia represent the most frequent nosoco-
mial infection in the intensive care unit. Their diagnosis remains prob-
lematic and an early diagnosis could largely improve the prognostic 
outcomes. Several clinical, radiologic and biologic tools were devel-
opped to impove the speed and the diagnostic performance. Recently, 
lung ultrasound became a tool allowing to estimate the lung morphol-
ogy at the bedside. The purpose of this study was to determine the 

sensibility, the specificity and the performance of diagnosis of lung 
ultrasound alone and associated to bronchoalveolar lavage.
Patients and methods: In a monocenter prospective study of 60 
patients with suspected ventilator-associated pneumonia, we investi-
gated the diagnostic performance of lung ultrasound and the sensi-
bility and specificity of the signs ultrasound of pneumonia which are 
- subpleural consolidation, lobar consolidation and arborescent linear 
air bronchogram. We also evaluated the combination of lung ultra-
sound with direct examination of bronchoalveolar lavage.
Results: The prevalence of ventilator-associated pneumonia was 
60%. The two groups (patients with and without Ventilator-associated 
pneumonia) were similar in terms of general characteristics. The only 
significant differences between the two groups occurred in purulent 
secretions. Lobar hemilobar consolidation had a specificity of 33% 
while subpleural consolidation and arborescent linear air broncho-
gram had a specificity of 100% and a positive predictive value of 100%. 
The association between lung ultrasound and bronchoalveolar lavage 
had a specificity of 100% and a positive predictive value of 100%.
Conclusion: The lung ultrasound is a vailable tool of practical bedhead 
among critical patients in intensive care unit. It is a valid alternative for 
the early and reliable diagnosis of ventilator-associated pneumonia. 
She could also allow to follow their evolution under treatment.
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Introduction: French guidelines recommend to reach an amikacin 
concentration 1 h after beginning the infusion C1 h ≥ 8 to 10 times the 
Minimal Inhibitory Concentration (MIC) of the responsible bacterium. 
For probabilistic therapy, MIC is considered to be 8 mg L. This target is 
rarely achieved in the ICU despite a 30 mg kg recommended dosage. 
We aimed to elaborate nomograms guiding clinicians in choosing the 
right first amikacin dose for ICU patients in septic shock.
Patients and methods: Data from two prospective French cohorts 
of ICU patients treated with amikacin for sepsis were analyzed. Two 
pharmacokinetic models, one parametric and one non-parametric, 
were built using a population approach with Monolix® and Pmetrics® 
softwares, respectively. Using the non-parametric model, we pro-
duced dosing nomograms with Monte-Carlo simulations. The amika-
cin amount needed to achieve a C1 h ≥ 8 × MIC and C1 h ≥ 10 x MIC 
according to the model covariates was depicted.
Results: We analyzed 407 observations from 138 patients. Median Sim-
plified Acute Physiology Score II was 43. Ninety-four patients (68.6%) 
required invasive mechanical ventilation and 79 patients (57.7%) 
needed vasopressors. Two-compartment pharmacokinetics models 
with total body weight (TBW) influence on central compartment vol-
ume and creatinine clearance according to the Chronic Kidney Dis-
ease - Epidemiology Collaboration (CKD-EPI) formula were chosen. 
The non-parametric and parametric models adequately described 
C1 h and had similar performances. Coefficient of correlation R2 was 
0.963. Dosing nomograms were elaborated according to patient’s TBW 
and creatinine clearance. Recommended amikacin doses to achieve a 
C1 h ≥ 64 mg L ranged from 1900 mg to 5000 mg and from 30 mg kg 
to 58 mg kg.
Conclusion: The first amikacin dose should depend on the patient’s 
TBW and creatinine clearance, resulting frequently in dose ≥ 30 mg kg. 
External validation of the nomograms and evaluation of amikacin tox-
icity with high doses is necessary before using these nomograms in 
clinical practice.

https://doi.org/10.1097/shk.0000000000001212
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Introduction: Bronchiolitis is still one of the most leading causes of 
morbidity and mortality in children (1,2). Advances in molecular diag-
nosis have led to increased testing for single and multiviral respiratory 
infection in routine clinical practice (3,4). The aim of the study was to 
identify the viral identification on the outcomes for severe bronchioli-
tis requiring non-invasive ventilation (NIV) or high-flow nasal cannula 
oxygen (HFNC).
Patients and methods: We reviewed all cases of bronchiolitis requir-
ing NIV or HFNC in our pediatric intensive care department during 
2016 and 2017. The organisms detected by a naso-pharyngeal swab 
for a panel included in the Multiplex PCR assay (RespiFinder). The data 
were collected from our electronic medical record (EMR). The principal 
studied outcome was the rate of NIV failure defined as the rate of intu-
bation. The secondary outcomes were length of hostpital stay, length 
of ventilation and mortality.
Results: 152 cases of bronchiolitis were treated by NIV in our center 
during the period of study. A viral identification was done in 88.8% 
(n = 135) of the cases of bronchiolitis (Table  1). 71.6% (n = 106) have 
been under NIV with 28.4% (n = 42) under HFNC. 27.7% (n = 41) had 
viral bacteria co-infections who were significantly more susceptible to 
get intubated with 5 patients intubated against 1 patient in the group 
without bacterial co-infection (p = 0.008). 10.7% (n = 19) were co-
infected by another virus but no significant difference was found on 
the studied outcomes. Rhino Enterovirus was associated with longer 
length of stay, especially on heart disease, with a larger temporal dis-
tribution during the year.
Conclusion: We found a higher rate of NIV failure in the patients hav-
ing viral bacteria co-infections but no differences between viral co-
infections. In addition to the medical background, the type of the virus 
and the multiple infections especially bacterial should lead to better 
care of the children at high risk of complications including the risk of 
NIV failure.
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Introduction: Amikacin efficacy required Cmax between 60–80 mg  l 
corresponding to 8–10 times the minimal inhibitory concentration 
(MIC) breakpoint for sensitive strain. To reach plasma peak target, 
25–30  mg  kg of amikacin is recommended in patients with altered 
pharmacokinetics properties, leading to underdosage in 20–30% criti-
cally ill adult. We aimed to assess the incidence and predictive factors 
of Cmax < 60 mg L in a population of critically ill children.
Patients and methods: All children admitted in the PICU located 
within two French tertiary academic pediatric hospitals receiving ami-
kacin at a dose of 30 mg kg were included in a retrospective observa-
tional study between November 2017 and June 2018.
Results: Clinical and biological data, amikacin dosing information, and 
plasma concentrations were recorded. The target Cmax was between 
60–80  mg L. Risk factors of Cmax < 60  mg L were identified by uni-
variate analysis. Cmax was < 60 mg L and between 60–80 mg L in 16 
(67%) and 8 (23%) of the 24 included patients, respectively. None had 
Cmax > 80  mg L. 13 14 (93%) patients with measured MIC achieved 
the pharmacokinetic pharmacodynamic ratio of 8xMIC. Risk factor for 
Cmax < 60 mg L was low blood urea concentration with p = 0.01. Ami-
kacin prescription was based on admission weight, which was 10% 
less than actual weight. AKI occurred in 12 (50%) of patients after ami-
kacin injection, related to severe sepsis and use of nephrotoxic agents. 
Trough concentration was > 2.5  mg L in 40% of patients measured 
Cmin.
Conclusion: Despite the use of the maximal amikacin dose of 
30  mg  kg, Cmax were below pharmacokinetic target in 67% of our 
population. None of them suffered from amikacin overexposure. Dos-
ing strategy of amikacin should be optimized using actual weight 
rather than dry weight and the maximal dose of 30 mg kg. Regarding 
high prevalence of AKI, the maximal dose of amikacin should concern 
patients with altered pharmacokinetics properties. Trough concentra-
tion should be systematically monitored in patients receiving high 
doses of aminoglycosides.
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Introduction: PTIF in infants with bronchiolitis has never been deter-
mined. However this data is important to consider for the settings of 
HFNC because its efficiency is optimal when the settled flow is equal 
or higher than the patient’s PTIF.
Patients and methods: Prospective physiological observational study 
-Primary outcome: PTIF measurement in a population of mild bronchi-
olitis. -Secondary outcome: Correlation between PTIF and respiratory 
distress scores (Silverman score, modified Wood’s clinical asthma score, 
(m-WCAS) and respiratory rate (RR). Inclusion criteria: (1) Infants with 
bronchiolitis up to 6 months old, treated with HFNC, (2) Mild severity 
(2 < m-WCAS < 5), (3) No need for invasive or non-invasive ventilation 
(4) Signed parental consent. Study design: Patients were evaluated in 
the ICU of Montpellier. Spirometer was applied for the recording of 20 
consecutives spontaneous respiratory cycles. PTIF, Tidal volume (TV) 
and RR were recorded. Clinical evaluation: respiratory distress scores 
rating (Silverman, m-WCAS).
Results: (mean (DS)) From November to February 2018, 33 patients, 
1.6 (1.04) months old and 4487 (1280) g were evaluated. Spiromet-
ric measurements were: PTIF = 7.47 (3.4) l/min; PTIF indexed to the 
weight = 1.7 (0.8) l/min/kg, TV/kg = 5.9 (2.3) ml/kg. Pearson correla-
tion between PTIF and weight was good (r = 0.7(0.47; 0.85) p < 0.001). 
There was no correlation between PTIF or PTIF/Kg and Silverman score 
(r = -0.05(-0.4; 0.3) p = 0.7), mWCAS (r = 0.28(-0.07; 0.5) p = 0.11) or RR 
(r = 0.28 (-0.007; 0.5) p = 0.11).
Conclusion: PTIF is independent from the clinical signs of respiratory 
distress. If HFNC is used in this situation, this study suggests to set the 
flow close to 2 l min kg whatever the severity.
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Introduction: Prone positioning (PP) is a strategy widely used in the 
management of severe adult and pediatric acute respiratory distress 

syndrome (p-ARDS). Refractory p-ARDS can benefit from extracor-
poreal respiratory membrane oxygenation (ECMO) but the PP is not 
proved in this situation. The objective of the study was to evaluate 
the effect of PP on lung recruitment in p-ARDS under ECMO, and also 
compare ECMO versus non-ECMO patients.
Patients and methods: This single-center observational study has 
been performed in the PICU at Trousseau Hospital from June 2016 to 
June 2018. A prone positioning protocol was used. The PP was pre-
scribed by intensivists for duration 20 h 24 h. The lung recruitment was 
assessed by static compliance at H0 (supine position) and H4, H12 and 
H20 during PP.
Results: Twenty-five p-ARDS patients were included, 17 children 
were treated with conventional mechanical ventilation and 8 treated 
with ECMO associated with apneic ventilation. The mean age was 
14 ± 26 months and the weight was 7.5 ± 6.8 kg. Before PP the mean 
FiO2 = 85 ± 19%, the mean arterial saturation was 94 ± 4%, the mean 
PaO2 FiO2 = 125 ± 65. The ventilatory parameters before ECMO were 
different between non-ECMO group and ECMO group- plateau pres-
sure = 29 ± 7 vs 28 ± 4 cmH2O (p = 0.8341), PEEP = 8 ± 3 vs 14 ± 2 
cmH2O (p = 0.0001), driving pressure = 20 ± 7 vs 14 ± 2 cmH2O 
(p = 0.02), tidal volume = 5.7 ± 0.8 vs 3.2 ± 1.8 ml Kg (p = 0.0001). The 
compliances increased in both groups from H0 to H12 (Table  1). At 
H20, the indexed pulmonary compliance was significantly lower in 
ECMO than non-ECMO patients.
Discussion: The patients presented moderate p-ARDS with PaO2 
FiO2 = 125 and followed PP adult recommendations. In ECMO group, 
the driving pressure was significantly higher than non-ECMO group 
due to an apneic ventilation (high PEEP and limited plateau pressure). 
The PP might not be an effective strategy for p-ARDS with ECMO due 
to absence of maintained lung recruitment by low tidal volume venti-
lation. These results should be confirmed on larger cohorts.
Conclusion: The prone positioning in pediatric ECMO-ARDS could be 
insufficient to maintain the lung recruitment over a long time.
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Introduction: Few data exist concerning multidrug-resistant (MDR) 
bacterial carriage and its impact on health-care associated infections 
(HCAI) in paediatric intensive care units (PICU). The objective of this 
study was to estimate the prevalence of MDR bacterial carriage in PICU 
and describe the epidemiology of related HCAI.
Patients and methods: We performed a monocentric prospective 
cohort study in our tertiary 20 bed-PICU from the 1st of January 2011 
to the 31st of December 2016 in Paris, France.
Results: Among the 5,419 patients admitted during the study period, 
550 patients (10.1%) were extended-spectrum ß-lactamase produc-
ing Enterobacteriaceae (ESBL-E) carriers and 99 patients (1.8%) were 
methicillin-resistant Staphylococcus aureus (MRSA) carriers (respec-
tively 90.4% and 86% colonized on admission). The median prevalence 
rate per year of the 3 major HCAI was 3.1% (1.8% to 4.3%) with an 
incidence of 4.8 infections per 1000 patient-days (3.3 to 6.2). 146 HCAI 
occurred including 41.8% of ventilator-associated pneumonia (VAP), 
39% of central line-associated bloodstream infection (CLABSI), and 
19.2% of catheter-associated urinary tract infection (CAUTI). 11 were 
due to ESBL-E (7.5%) whereas 3 were due to MRSA (2.0%), all occurring 
in previously identified carriers. There was no difference in length of 
stay and mortality between HCAI due to ESBL-E versus HCAI not due to 
ESBL-E (respectively 21.5 days versus 20 days (p = 0.93) and 25% versus 
23% (p = 1.00)).
Conclusion: Prevalence of acquired MDR bacterial carriage is low in 
our PICU and patients who develop HCAI with MRSA or ESBL-E have a 
previous carriage that can be identified on surveillance swabs. These 
findings enable a limited use of vancomycin or carbapenems in case of 
HCAI in patients with no know colonization.
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Introduction: Automated pupillometry (AP) can be used to quantify 
pupil light reflex (PLR) in critically ill patients. However, the complex-
ity of sympathetic and parasympathetic pathways involved in the PLR 
may expand the use of AP to quantify other phenomena related to 
nervous system, such as the regulation of vascular tone and regional 
blood flow.
Patients and methods: Observational ongoing study including 
critically ill patients admitted to the Intensive Care Unit. Exclusion 
criteria were- ocular diseases + intracranial disease&#894 + arrhyth-
mias&#894 + extracorporeal membrane oxygenation&#894 + supra-
aortic arteriopathy. Quantitative pupillometry was performed using 
the NPi®-200 pupillometer (Neuroptics®), which calculates the Neu-
rological Pupil Index (NPI), pupillary contraction, latency, constriction 
velocity and dilation velocity. The mean value of these variables meas-
ured on each eye was calculated. Transcranial Doppler (DWL, Germany) 
was performed insonating the left middle cerebral artery (LMCA) with 
a 2 MHz probe. LMCA blood flow velocity (FV) and arterial blood pres-
sure (BP) signals were simultaneously recorded&#894 + Pearson´s 
correlation coefficient between BP and FV (Mxa) was calculated using 
MATLAB (MathWorks, USA). Impaired CAR was defined as Mxa > 0.3.
Results: We studied 35 patients (median age 61 [52–69] years and 
median APACHE II score on admission 16 [9–25]), including 20 (57%) 
with sepsis. Median NPI was 4.5 (4.1–4.8) and median Mxa 0.28 (0.13–
0.50) + 14 (40%) patients had altered CAR. We observed a signifi-
cant correlation between Mxa and NPI (r = -0.51 + p = 0.001) but not 
with other variables measured by the AP. NPI was significantly lower 
in patients with altered CAR than others (4.0 (3.6–4.6] vs. 4.6 [4.4–
4.8] + p = 0.03). NPI values had an AUC of 0.72 [0.53–0.90] to predict 
altered CAR. A NPI < 4.0 had a sensitivity of 44% and a specificity of 
95% to predict altered CAR.

Conclusion: The Neurological Pupil Index measured with automated 
pupillometry allows to assess cerebral autoregulation in critically ill 
patients.
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Introduction: Most often, external ventricular drainage (EVD) is set 
up for a limited time. The question is to find the right time to remove 
it. Leaving an EVD longer than necessary exposes to complications, 
especially infectious ones. On the other hand, wrongly removing an 
EVD exposes to recurrence of hydrocephalus and the risk of set up a 
new EVD. There is no formal recommendation for the weaning of EVD. 
The objective of this study is to describe and compare the 2 weaning 
methods performed in our department.
Patients and methods: Between the first July 2011 and 30th June 
2017, 367 EDV were placed in 285 patients and 161 EDV had at least 
one weaning test. There are two different methods performed in our 
department- a rapid weaning (RW) which consists of clamping the 
EVD and a gradual weaning (GW) that consists in gradually increas-
ing the level of the EVD before clamping. A brain CT scan is performed 
before clamping and after 48 h of clamping, before removing of EVD. 
Quantitative values are expressed as mean (SD) and compared with 
Student test. Qualitative values are expressed as number of value (%) 
and compared with Chi2 test.
Results: 195 weaning tests were performed on 161 EVD, 61 (31%) 
were RW and 134 (69%) were GW. Description and comparison of 
patient and EVD characteristics by type of weaning is shown in the 
table. The 52 weaning failures were - 37 neurological symptoms (con-
fusion or somnolence n = 21, headache n = 10, coma n = 4, nausea 
n = 1, aphasia n = 1), 5 elevated intracranial pressure (ICP), 7 ventricu-
lar dilatation on CT scan, 3 cerebrospinal fluid (CSF) related problems 
(2 hemorrhagic CSF, 1 CSF leak through the scar). After a first failure, 
the EVD was finally successfully removed in 26 (50%) cases after an 
average of 9.9 days.
Conclusion: The two weaning methods seem to be performed under 
the same conditions and within the same delays. The failure rate is 
similar but rapid weaning significantly reduces the duration of EVD by 
an average of 2.4 days.
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Introduction: Infections are a frequent complication after stroke. 
Pneumonia is the most frequent site of infection and is associated 
with lower survival and impaired neurologic outcome. Studies focus-
ing on intensive care patients show the highest incidence of pneumo-
nia, but are very heterogeneous in the severity of selected patients. To 
date, there is no study focusing exclusively on the epidemiology and 
prognostic impact of pneumonia in mechanically ventilated stroke 
patients. Furthermore, previous studies lack the adjustment for early 
decisions to forgo life-sustaining treatment (DFLST) which is a signifi-
cant confounder in these patients.
Patients and methods: We conducted a retrospective analysis of a 
large prospective multicenter database over a 20-year period (1997–
2016). We included all adult ischemic stroke patients admitted to the 
ICU who required invasive mechanical ventilation at ICU admission. 
The relation between the occurrence of pneumonia during ICU stay 
and 30-day mortality was investigated using a Cox proportional haz-
ard model, adjusted on DFLST. Data are presented as median (inter-
quartile range) or numbers (percentages).
Results: We identified 195 patients (age 69 (61–76) years, male gen-
der 132 (67.7%) patients) from 11 ICUs. On ICU admission, the Glasgow 
coma scale score (GCS) was 6 (3-, 0) and the Simplified Acute Physiol-
ogy score 2 (SAPS 2) score was 56 (45–66). Patients required vasopres-
sors in 92 (47.2%) cases and renal replacement therapy in 17 (8.7%) 
cases. DFLST occurred 5 (2–8) days after ICU admission in 65 (33.3%) 
patients. Withholding of care and withdrawal of care were observed 
in 31 (15.9%) and 34 (17.4%) cases, respectively. Survival at day 3six, 
6 months and one year was 44%, 32, 6% and 29.7% respectively. Dur-
ing ICU stay, there were 90 pneumonia episodes, occurring at least 
once in 74 (37.9%) patients. Pneumonia caused sepsis and septic 
shock (SEPSIS-3 definition) in 40 (44.4%) and 33 (36.7%) cases respec-
tively. After adjustment, the occurrence of pneumonia during ICU stay 
was not associated with 30-day mortality (figure 1).
Conclusion: In this cohort of mechanically ventilated patients with 
acute ischemic stroke, pneumonia was a frequent complication but 
was not associated with 30-day mortality. Impact of pneumonia on 
functional outcomes in survivors should be investigated in further 
studies.
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Introduction: Stroke is the most common neurological condition. 
Management has progressed in recent years, but morbidity and 
mortality remain high. Stroke is the second leading cause of death in 
the world. in developing countries, behind cardiovascular diseases. 
According to the 2015 estimate- 60,000 new cases registered each 
year in Algeria and 20,000 deaths. First cause of acquired mental and 
physical disability. The objective- To analyze the risk factors related to 
stroke and to evaluate its management.
Patients and methods: Retrospective study covering a period of 
16 months (October 2016 to January 2018). Included were all patients 
with acute neurologic impairment admitted to the emergency depart-
ment. Evaluation criteria- NIHSS score, Glasgow score, blood pressure, 
reason for orientation.
Results: We collected 430 files of patients admitted for acute neu-
rological deficit, 86% of strokes were ischemic. Patients admitted 
to intensive care- 82 430.We note a predominance of male 279 430 
and an average age of 62.The patients arrived several hours after the 
onset of symptoms. The NIHSS score > 25 (7%), between 5–25 (77%), 
NIHSS < 5 (14%). The analysis of risk factors shows- HTA in 277 430 on 
ARA II, diabetes 246 430, atrial fibrillation arrhythmia in 321 430 cases, 
dyslipidemia 398 430 and cardiovascular history in 378 430 cases. 
The relationship between HTA and the NIHSS score- presence of arte-
rial hypertension- NIHSS < 5 (68%), NIHSS 5–25 (62%) and NIHSS > 25 
(70%), atrial fibrillation arrhythmia relationship and NIHSS score- pres-
ence atrial fibrillation arrhythmia- 12% for NIHSS score < 5, 8% for 
NIHSS 5–25 and 40% for NIHSS score > 25.
Discussion: The frequency and risk factors for the occurrence of stroke 
are similar to those found in the literature. However, the management 
is not optimal.
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Conclusion: Stroke is a major public health problem in our country. 
Our study shows that hypertension is the most frequently associ-
ated risk factor, which needs to be strengthened with screening and 
treatment. The number of patients admitted to intensive care can be 
reduced thanks to the creation of neurovascular unit and the control 
of risk factors. Summary- To improve the management of patients with 
stroke, an assessment was needed. This evaluation has shown the rela-
tionship between risk factors, namely hypertension and atrial fibrilla-
tion arrhythmia, which must be controlled.
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Introduction: Stroke is an important cause of morbidity and mortality. 
Several independent factors influence the overall survival. The prog-
nostic value of cardiac troponin and electrocardiographic signs are 
poorly studied. The aim of this work was to evaluate the frequency of 
troponin elevation in the acute phase of stroke and its association with 
electrocardiographic signs and mortality.
Patients and methods: Records for ischemic stroke were collected 
between July 2016 and March 2017 amongst the patients. Patients 
who received troponin were included. Clinical and para-clinical data 
were also collected. The association between elevation of troponin 
(> 0.09 ng mL) along with the presence of electrical signs of ischemia 
and mortality were studied.
Results: 283 patients were included with mean age of 69 ± 12  years 
and sex ratio 1.02. Comorbidities were dominated by high blood pres-
sure (69%) followed by diabetes (46%). The concept of coronary insuf-
ficiency was known in 51 patients (18%). Troponin was positive for 42 
patients (14.8%), 73% of whom did not have a known history of coro-
nary artery disease. The diagnosis of Troponin-positive NSTEMI asso-
ciated with stroke was retained in three patients. Half of the patients 
with a positive troponin had consistent ECG changes with myocardial 
ischemia (p < 0.001, OR = 3.63, 95% CI- 1.84–7.16). The electrical signs 
were mainly subepicardial ischemia (52%) followed by the subendo-
cardial lesion (35%). ACFA was present for 69 patients and it was not 
associated with a positive troponin (p = 0.767) and the same goes to 
the occurrence of haemorrhagic transformation (p = 0.713). The over-
all mortality was 13.4% and 34% of the deceased patients had a posi-
tive troponin (p < 0.001).
Conclusion: In the acute phase of stroke, the elevation of troponin 
or the occurrence of electrocardiographic changes must be part of a 
comprehensive diagnostic approach as well as an approach to the pre-
vention and management of comorbidities.
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Introduction: Malignant cerebral edema following ischemic stroke 
is life threatening. It can cause inadequate blood flow and perfusion 
and increase intracranial pressure and brain shift leading to herniation 
syndrome then to brain death. Multiple randomized clinical trials have 
shown that decompressive hemicraniectomy (DhC) effectively reduces 
mortality and morbidity. Objective of our study is to evaluate out-
comes (mortality and morbidity) of patients with malignant ischemic 
stroke who underwent DhC.

Patients and methods: We retrospectively collected data of malig-
nant Ischemic Stroke of patients requiring DhC from April 2015 to 
July 2018. Clinical outcomes were assessed using the modified Rankin 
scale (mRS).
Results: Fourteen patients were included, Mean age was 57, 36 years 
(SD ± 12.43  years), 5 patients were older than 60  years (35.71%), sex 
ratio was 1.33. SAPSII at admission averaged 40.29 (SD ± 13.59) points. 
Median of Glasgow coma scale was 8. Seven strokes (50%) occurred 
in the left middle cerebral artery (MCA) territory, while 5 (35, 72%) 
occurred in the right MCA territory, one stroke (7, 14%) occurred in 
posterior cerebral artery territory and one stroke (7, 14%) occurred 
in anterior cerebral artery territory. The mean time of decompressive 
hemicraniectomy was 2.5  days. The median modified Rankin scale 
(mRS) at 3 month was 5.5. Mortality was 50%.
Conclusion: Although DCH is considered a live-saving procedure and 
decrease mortality, but many patients suffering a worse functional 
outcome and disability.
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Introduction: Brain-injury is a leading factor of mortality and morbid-
ity from traumatic injury in young and previously healthy patients. 
Early evaluation of the prognosis of a patient is necessary to determine 
the most suitable medical care strategy. The aim of this study was to 
predict mortality and outcome in brain injured population based on 
the first clinical and biological evaluation.
Patients and methods: We conducted an eight month long prospec-
tive cohort, including all patients admitted to a university hospital ICU 
with moderate to severe traumatic brain injury (TBI), defined as a Glas-
gow coma scale below twelve (GCS < 12). Outcome was evaluated by 
incidence of death, and Glasgow outcome scale (GOS) on day thirty. 
Both univariate and multivariate analysis were used to determine level 
of significance.
Results: During the study period, 118 trauma patients were admit-
ted to our ICU, 83presented with moderate to severe TBI and were 
included. There were 69 males (83.1%) and 14 females (16.9%) 
patients. The mean age was at 32.06 ± 18.07 and mean injury severity 
score (ISS) was 28.96 ± 10.16. According to our analysis mortality rate 
among patients sustaining moderate to severe TBI was 15.7%. Aver-
age ICU LOS was 14.6 days and average ventilator days was 9.68 days. 
Using the multivariable logistic regression model, only initial glucose 
serum levels (p = 0.002) and pupil response (p- 0.004) were found to 
be independent risk factors of mortality. Linear regression models also 
identified glucose levels as predictive of GOS on day 30 (p = 0.019).
Conclusion: We conclude that initial glucose level is an independent 
predictor of mortality and morbidity in brain injured patients. Hyper-
glycemia could be considered as a simple yet valuable marker ofbrain 
injury and, when present upon admission, could reflect extensivebrain 
damage, frequently associated with mortality and bad outcome.
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Introduction: Delirium is an acute brain dysfunction commonly seen 
in critically ill patients and associated with poor outcomes. Delirium 
is usually underdiagnosed by physicians due to the lack of adequate 
screening tool. The Confusion Assessment Method for the Intensive 
Care Unit (CAM-ICU) is one of the most widely used screening meth-
ods for detection of ICU delirium. It has been translated into over 25 
languages. This scale, however, has not been translated and validated 
into Tunisian Arabic dialect language. The aim of this study was to 
translate, retranslate and validate a Tunisian version of the CAM-ICU.
Patients and methods: After permission from Ely et al., the Forward 
and backward translation of the Tunisian version of the CAM-ICU was 
performed according to the protocol of the “MAPI Research Institute 
which includes conceptual analysis, forward translation by two trans-
lators, consensus between the two versions, backward translation, 
comparison between the source and the backward translation, pilot 
testing to obtain a final translated version and validation. For valida-
tion and interrater reliability assessment of the Tunisian CAM-ICU, two 
intensivists independently assessed delirium in ICU patients and the 
results were compared with the reference evaluation, which was done 
by a psychiatrist using the Diagnostic and Statistical Manual of Mental 
Disorders V (DSM-V). Interrater reliability was calculated using kappa 
statistics.
Results: During the study period between October 2017 and June 
2018, 137 patients were evaluated by two intensivists and one psychi-
atrist expert independently. **Based on DSM-V criteria, 46 out of 137 
(33.6%) patients developed delirium. According to the Tunisian CAM-
ICU, the frequency of delirium was consecutively 38 of 137 (27.7%) in 
the first evaluation by the intensivist 1 and 45 of 137 (32.6%) by the 
second intensivist. The Tunisian CAM-ICU was done with acceptable 
interrater reliability between intensivist 1 and intensivist 2 in terms of 
assessing delirium (Kappa = 0.844, p < 0.001). The sensitivities of the 
two intensivists’ evaluations using the Tunisian CAM-ICU were 80.4% 
for intensivist 1 and 95.7% for intensivist 2. Their specificities were 
98.9% and 98.9% respectively.
Conclusion: The Tunisian version of the CAM-ICU showed good valid-
ity and reliability to detect delirium in critically ill patient. It could 
therefore be appliable in Tunisian ICUs after appropriate training.
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Introduction: Pulse oximetry is a non-invasive method for monitoring 
the oxygen saturation of critically ill patients. Few studies have investi-
gated its accuracy in Intensive Care Units (ICU). We aimed to determine 
the difference between pulse oximeter oxygen saturation (SpO2) and 
arterial oxygen saturation (SaO2) for the critically ill patients and to 
assess the influence of specific physiologic factors on SpO2 accuracy.
Patients and methods: We conducted a prospective study between 
July 1st, 2018 and September 15, 2018. Inclusion criteria were simulta-
neous arterial blood gas (ABG) and SpO2 value records. For each pair 
ABG-SpO2, we collected concomitant haemoglobin, temperature, lac-
tatemia and the requirement for vasoactive drugs. The bias calculated 
as the difference (SpO2-SaO2) was considered ‘acceptable’ if it ranged 
from -2% to +2% + and non-acceptable if not + then we analysed it 
according to concomitant conditions.
Results: During the study period, we collected 81 ABG-SpO2 pairs. The 
mean bias was: 1.106% ± 2.435% [−9.30–4.20]. The bias was accept-
able in 42 pairs (52%) and non-acceptable in the 39 others (48%). We 
compared subgroups of patients according to biases acceptability as 
shown in table 1.
Conclusion: The bias (SpO2-SaO2) in critically ill patient is high. SpO2 
accuracy was significantly impaired when Hemoglobin was 10  g/dl. 
Nevertheless, it was independent of hemodynamic and respiratory 
status.
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Introduction: Respiratory failure during pregnancy and post-partum 
period is an uncommon but particular situation. There is a lack of liter-
ature concerning the assessment and management of these patients, 
the choice of investigations and treatments may affect the mother and 
the fetus.**The aim of this study was to study characteristics and out-
come of these patients admitted in ICU.**.
Patients and methods: This was a mono centric, descriptive and ret-
rospective study. The datas of pregnant and post-partum patients 
admitted in ICU from January 2009 to August 2018 were reviewed. We 
collected informations regarding clinical presentation, treatment and 
outcome.
Results: Forty patients were included in the study, account for 0.96% 
of our ICU admissions. Twenty-five were pregnant and 15 were in 
the post-partum period. The median age was 32 years old [27 − 37]. 
Median severity scores were 7 [3 − 15] for APACHE II and 15.5 [10 − 37] 
for SAPS II. Median gestational age was 24 weeks [20 − 29]. Thirtythree 
patients had Acute Respiratory Failure at the time of admission, the 
rest developped it later during their stay.The leading cause of respira-
tory failure was pulmonary infection 42.4% (n = 14), 11 patients were 
diagnosed with viral pneumonia (78.6%), 9 patients with asthma 
(27.3%), 4 patients with pulmonary embolism (12.2%) and 6 patients 
with pulmonary edema (18.2%).Six patients had a septic shock at the 
time of the admission, seven had a severe ARDS. H1N1 was isolated 
in eleven patients. Five women had CPAP among them four survived 
and three lost their babies. Eleven were ventilated with non invasive 
ventilation (NIV), nine women survived and three lost their babies + 19 
were under invasive ventilation (IV), among them five deceased. 
Seven patients had prone positioning (PP) with three mothers and 
three babies survived, among them two were delivered by cesarian.. 
Invasive ventilation (p = 0.002), sedation (p = 0.004) and curarisation 
(p = 0.002) acute kidney failure (p = 0.003) and a prolonged hospi-
talization in ICU (p = 0.004) did significantly increase the mortality of 
both pregnant and patients in the post-partum period. The median 
duration stay in ICU was 5.5 days [3 − 9.75]. Most of the patients 87% 
(n = 35) left the ICU without major dysfunction.
Discussion
Conclusion: NIV should be tried when it’s possible even in mild ADRS 
or asthma, IV and sedation should be avoided if possible. PP can be 
considered in severe ARDS.
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Introduction: Chronic obstructive pulmonary disease (COPD) is one of 
the leading causes of morbidity and mortality among chronic diseases. 
Cognitive dysfunction exacerbates the prognosis by affecting adher-
ence and quality of life. The objectives of our work were to evaluate 
the cognitive function in the patients followed for COPD, to determine 
the most affected areas as well as the predictive factors of this attack.
Patients and methods: Transversal study conducted at the outpatient 
clinic of the pneumology departments of La Rabta and Mongi Slim La 
Marsa. All patients had respiratory functional investigations and the 
severity of COPD was assessed by the GOLD 2014 classification and 
the BODE index. Cognitive function was assessed using the Mini Men-
tal State Examination (MMSE) questionnaire translated into dialectal 
Arabic.
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Results: One hundred and fifty patients were collected (37% illiterate), 
with a mean age of 66 years. Mean smoking was 60 ± 33.9 PY, 33.3% 
patients had cardiovascular comorbidities and 40.7% were frequent 
exacerbators. Respiratory functional investigations showed- mean 
CVF at 62.9%, mean FEV1 at 47.5%, mean PaO2 at 72.8  mmHg (less 
than 55 mmHg = 6.7%), and mean PaCO2 at 42.6 mmHg (greater than 
45  mmHg = 32.4% of cases). Fifty-four percent of the patients were 
GOLD D and the average BODE index was four. Cognitive dysfunction 
was found in 10.7% of cases (13.3%, among the educated and 5.8% 
among the illiterate). This impairment of cognitive function was cor-
related with- age (p < 0.001), number of years of study (p < 0.001), fre-
quency of exacerbations (p = 0.01), lower PaO2 at 55 mmHg (p = 0.05), 
PaCO2 greater than 45  mmHg (p = 0.01) and BODE index (p = 0.02). 
The multivariate linear regression study found a correlation with the 
number of years of study (p < 0.001), rhythm disorders (p = 0.04) and 
the PaO2 at 55 mmHg (p = 0.017).
Conclusion: The rate of cognitive impairment in our population, 
assessed by the MMSE questionnaire, is lower than that reported in 
the literature and this is due, among other things, to the difference in 
the methodology and level of schooling of the selected population. 
The number of years of study, the rhythm disorders and the frequency 
of the exacerbations are the factors significantly correlated with the 
cognitive impairment.
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Introduction: Mannose-Binding Lectin (MBL) plays an important role 
in the innate immune response. Our aim was to determine whether 
baseline serum levels of MBL at admission to ICU could predict mortal-
ity in ICU patients with pdmH1N1 infection.
Patients and methods: Prospective observational study performed in 
ICU patients with ARDS due to A (H1N1) pdm09 virus. Demographic 
characteristics and severity indices were recorded at ICU admission. 
MBL was assayed from blood drawn at H1N1 diagnosis. Outcomes 
were compared according to MBL levels. Results are expressed as 
median and interquartile range.
Results: MBL levels were studied in 27 patients (median age- 56 [29] 
years) with severe pdmH1N1 infection. Median admission SAPS II and 
SOFA scores were 49 [26] and 12 [5], respectively. Thirty-day mortality 
rate was 37% (n = 10 27). MBL was significantly higher in non-survivors 
(3741  ng  ml [2336]) vs survivors (215  ng  ml [1307]), p = 0.005. MBL 
cut-off > 1870 ng ml had a sensitivity of 80% and a specificity of 88.2% 
for mortality (AUC = 0.82 (95%CI = 0.63–0.94)). Kaplan–Meier analysis 
demonstrated a strong association between MBL levels and mortality 
(logrank 7.8, p = 0.005). MBL > 1870 ng ml was independently associ-
ated with mortality (adjusted HR = 8.7, 95%CI = 1.2–29.1, p = 0.007).
Conclusion: This study shows that baseline MBL > 1870 ng ml is asso-
ciated with higher mortality in ICU patients with severe pdmH1N1 
infection.
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Introduction: Recently it has been demonstrated that conservative 
protocol for oxygen (O2) therapy resulted in lower ICU mortality than 
conventional therapy. FreeO2 device, automatically adjusts oxygen 
flow based on patients’ needs (SaO2), in the emergency department 
it was associated with improved oxygenation and adherence to guide-
lines. The aim of this study was to evaluate the feasibility FreeO2 in 
weaning of oxygen following mechanical ventilation (MV) in patients 
admitted in a Tunisian ICU.
Patients and methods: In a prospective cohort study including a 
cohort of patients admitted to the ICU (between June and September 
2018), and requiring MV (NIV or intubation), we recorded Free O2 gen-
erated curves during 2 h when acute clinical condition was controlled. 
We assessed, O2 flow rate and the percentage of patients less than 
1  l min at the end of the record, O2 consumption variation, the time 
in the SpO2 target, the time with severe desaturation (SpO2 < 85%), 
and the time with hyperoxia (SpO2 > 5% above the target). Statistics- 
dichotomic parameters are expressed in percentage whereas con-
tinuous variables are expressed in median and 25th-75th percentile 
interquartile ranges, linked parameters were assessed with Wilcoxon 
test.
Results: Twenty six records were collected in 18 patients. Median age 
was 62 years (54–80), 61.5% were male. 53.8% with COPD, 46.2% with 
Hypertension and 7.7% with diabetes. The first ventilator modality at 
admission was NIV in 57.7%, the main reason for ICU admission was 
acute respiratory failure in 76.9% (11.5% de novo, 65.4% on chronic). 
Free O2 records were made on day 8 (4–23) after ICU admission for a 
median duration of interpretable records was 1.64 h (1.9–1.97). Mean 
SpO2 target set was 93% (92–94). Table I summarizes main findings 
after Free O2 records. In 73.1% of records we observed a decrease 
in O2 flow and median reduction of flow was 109.8 L of O2 per hour 
(51.6–205.2). At the end of Free O2 record we noted that the median 
O2 flow 2.2 (1–4.5), and an O2 flow ≤ 1 l min was noted in 10 records 
(38.5%).
Conclusion: In our cohort automatic O2 titration with Free O2 was 
associated with substantial reduction in O2 delivery during record 
in patients following mechanical ventilation (MV). Further stud-
ies are needed to assess its impact on patient’s outcomes and 
cost-effectiveness.
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Introduction: Withdrawal of mechanical ventilation (MV) is a crucial 
moment of ICU stay and may influence patient outcome. Fail extu-
bation is associated with high mortality rate ranging around 25 to 
50%[1]. Adoption weaning protocols can prevent extubation failure. 
We aim to review our practice in weaning of MV in ICU burns.
Patients and methods: A retrospective study was conducted in burn 
center in Tunis from April 2017 to December 2017. Were included 
mechanically ventilated patients who have undergone weaning trial. 
Were excluded early died patients (< 24 h). We categorized ventilated 
patients into three groups according to the difficulty of weaning pro-
cess [2]. Simple weaning includes patients who succeed the first wean-
ing trial; Difficult weaning - patient who failed the first weanig trial and 
required up to 3 trials or 7 days to achieve success weaning. Prolonged 
weaning - patients required more than 7 days of weaning after the first 
weaning trial. Weaning criteria were- SpO2 > 90% and FIO2 40%, PEEP 
5 cmH2O, respiratory rate/tidal volume < 105, no myocardial ischemia, 
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no need or minimal vasopressor, hemoglobin > 10 g/dL. Demographic, 
clinical and outcomes data of patients were analysed.
Results: During the period of study, 240 patients were admitted. 
63 patients were intubated (26%) and 43 were included. The mean 
age was 32 ± 11 years with a sex-ratio of 3.21. The average TBSA was 
39 ± 20% including face and neck in all patients. The average dura-
tion of sedation was 9 ± 6 days. In our study, 10 patients (23%) had a 
simple weaning trial, 8 (18%) had a difficult weaning trial and 2 (4%) 
had prolonged weaning trial. Weaning from MV was successful in 47% 
of cas and failed in 53% of cases. Causes of extubation’s failure were 
esentially nosocomial pneumonia (n = 10) and ICU acquired weak-
ness (n = 8). In our study, the total body burn surface area was associ-
ated with extubation failure - TBSA in successful weaning group was 
30 ± 15% vs 48 ± 20% in failed weaning group (p = 0.003).
Conclusion: Our results suggest that the incidence of extubation fail-
ure was high «53%» in our patients due essentially to extented burns 
(48%) including neck and face region.
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Introduction: Acute dyspnea is a common symptom encountered in 
hospitalized patients in emergency room with a clinical presentation 
sometimes atypical especially in the elderly. It has a wide variety of 
etiologies that can sometimes be life threatening. Our work aimed to 
establish the epidemiological and etiological profile of the patients 
admitted in emergency room and to identify its prognostic factors.
Patients and methods: This was a 16-month retrospective study 
including patients hospitalized in observation unit for acute dyspnea, 
which was defined as a breathing discomfort that had developed or 
worsened for less than two weeks. Were excluded all the patients who 
were admitted immediately in resuscitation unit and those suffering 
from post-traumatic dyspnea.
Results: We included 265 patients hospitalized for acute dysp-
nea which accounted for 26% of admissions. The median age of the 
patients was of 72 years. Acute respiratory failure was the main clini-
cal presentation in our patients, which was hypoxemic in 60% of cases 
and hypercapnic in 37% of cases. Dyspnea was multifactorial in 15% 
of patients and the main etiologies were acute community-acquired 
pneumonia (42.6%), acute heart failure (36%) and decompensation of 
chronic obstructive pulmonary disease (COPD) (10%).
Non-invasive ventilation and invasive ventilation were respec-
tively necessary in 44% and 2.2% of cases. The intra-hospital mor-
tality was 18.5%. It highly increased in patients aged more than 
70  years, alteration of consciousness, hemodynamic instability, IGS II 
score&#8805 + 29, in case of acidemia (pH7.25) or hypoxemia (PaO2 
FiO2240).

The use of mechanical ventilation as well as the need of vasoactive 
drugs were also associated with higher mortality rates. Predictors of 
ventilatory support were polypnea > 25 cycles minute, COPD, signs of 
respiratory distress and blood pressure > 140 70 mm Hg. COPD was the 
only predictor of 3-month readmission in patients with acute dyspnea, 
whereas higher age of the patients was correlated with a longer hos-
pital stay.
Conclusion: Acute dyspnea is one of the leading causes of emergency 
hospitalization of elderly patients. It’s mainly caused by the decom-
pensation of respiratory and cardiac comorbidities. Age is the main 
prognostic factor.
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Introduction: Problems related to mechanical ventilation weaning are 
common in intensive care. Many factors can affect weaning process 
and make it short, difficult or prolonged. We aimed to study weaning 
conditions and procedures in our department.
Patients and methods: Retrospective cohort study conducted in 
patients admitted in an ICU, from the first January 2017 to the 15th 
September 2018. We included all patients who have been mechani-
cally ventilated more than 24 h during this period. We used the wean-
ing definition to classify patients- Group no weaning- patients never 
experienced any separation attempt. Group 1 (short weaning)- First 
separation attempt resulted in a termination of the weaning process 
within 24  h (successful separation or early death). Group 2 (difficult 
weaning)-weaning was terminated after more than 1  day but in less 
than 1  week after the first separation attempt (successful separation 
or death). Group 3 (prolonged weaning)- weaning was still not termi-
nated 7 days after the first separation attempt (by success or death).
Results: During the study period, 69 patients were included. Median 
age was 55  years [34 + 66]. Median APACHE II and SOFA score were 
respectively 21 [14 + 30] and six [4 + 8].
Median rate of hemoglobin and the mean PaO2 FiO2 level at the 
first separation attempt were respectively 9.8  g/dL [8.5 + 12.15] and 
350 ± 70  mmHg. The first separation attempt was carried out essen-
tially as a spontaneous ventilation test (95%) with a median delay of 
217  h [60 + 444]. The first spontaneous ventilation test was success-
fully fulfilled in 43 patients (95%). Fifty percent of patients were classi-
fied “short weaning”. Distribution of different groups was summered in 
table 1. Ten patients required tracheostomy. Median duration of seda-
tion was 96 h [24. 336]. Median mechanically ventilation duration and 
stay were respectively 9 [3 + 22] and 15 [5 + 30] days. Overall mortality 
rate was 47%.
Conclusion: The first separation attempt was successful in most cases 
of our patients but the delay was prolonged.
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