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Introduction. Previous studies showed a high prevalence of aug-
mented renal clearance (ARC), based on high creatinine clearance, in 
neurocritically ill patients and lower serum levels of vancomycin in 
these patients with ARC (1–3). In this post-hoc analysis of the DOLPHIN 
trial, we aimed to describe target attainment of beta-lactam antibiot-
ics and fluoroquinolone in neurocritically ill patients and to explore 
underlying associated variables for differences in target attainment.
Methods. We performed a post-hoc analysis in the neurological 
ICU patients who were included in the DOLPHIN trial; a multicenter, 
open-label RCT comparing standard dosing of antibiotics based on 
local guidelines and model-informed precision dosing (MIPD). In this 
post-hoc analysis we primarily focused on antibiotic target attain-
ment in neurocritically ill versus non-neurological patients. Second-
arily, we assessed ARC, defined as a creatinine clearance of ≥ 120 mL/
min/1.73   m2, and patient characteristics that may influence ARC and 
target attainment.
Results. In total, data of 51 neurocritically ill patients were avail-
able, versus 337 non-neurological patients. Low target attainment 
was more prevalent among the neurocritically ill patients (Fig. 1), with 
a significantly higher chance for low target attainment; adjusted OR 
2.53 (95% CI 1.29–5.09). Low target attainment was predominantly 
seen in the early stage after antibiotic initiation. Baseline creatinine 
clearance was higher in the neurocritically ill patients, with half of 
these patients reaching levels of ARC; median creatinine clearance 
neurocritically ill patients 120  mL/min/1.73   m2 (IQR 95–136), median 

creatinine clearance non-neurological patients 55  mL/min/1.73   m2 
(IQR 28–89) (Fig.  2). The neurocritically ill patients were significantly 
younger, however other factors associated with ARC including sex and 
trauma, did not differ between the neurocritically ill and non-neuro-
logical patients.
Conclusions. Target failure for beta-lactam antibiotics and fluoroqui-
nolone is more frequently seen in neurocritically ill patients versus 
non-neurological patients and is associated with ARC. Therefore, neu-
rocritically ill patients are at risk of suboptimal antibiotic dosing. Fur-
ther research should assess the impact of adjusted antibiotic dosing, 
beyond the limits of the current standard dosing regimen, in the neu-
rocritically ill patients.

Figure  1 (abstract 000265)  Alluvial plot of target attainment over 
time in the neurocritically ill and the non-neurological patients. T1: first 
moment of antibiotic sampling, one day after antibiotic initiation; T3: sec-
ond moment of sampling, 48h after T1; T5: third moment of sampling, 
48h after T3. Blue: low target attainment, orange: adequate target attain-
ment, red: high target attainment
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Figure  2 (abstract 000265)  Baseline creatinine clearance (mL/
min/1.73m2) at randomization in the neurocritically ill patients and 
the non-neurological patients. MDRD: Modification of Diet in Renal 
Disease
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Introduction. Acute dyspnoea is one of the leading causes of emer-
gency department (ED) admission. Emergency physicians need to 
detect the underlying cause and seek prompt treatment. In this con-
text the diagnosis of hydrostatic pulmonary oedema (HPO) is chal-
lenging, as symptoms and signs are non-specific and laboratory 
tools are often costly and present several limitations. The variation of 

haemoglobin (ΔHb) concentration induced by fluid transfer through 
the intestitium has been proposed in the intensive care unit as a useful 
method to detect HPO [1]. However, its use in the ED setting still needs 
to be clarified.
Objectives. To test the ability of ΔHb at 4 to 8 h from ED presentation 
to detect HPO, by also developing a machine-learning-based predic-
tive tool for HPO status.
Methods. In this observational retrospective monocentric study, 
patients admitted to ED for acute dyspnoea were enrolled. Demo-
graphic, clinical and laboratory data were collected. Hb values were 
recorded both at ED presentation (T0) and after 4 to 8  h (T1). ΔHb 
between T1 and T0 (ΔHbT1-T0) was calculated as absolute and rela-
tive value. Also, we retrieved data regarding radiological investigations 
and the administered therapy. Two senior investigators, unaware of Hb 
values, defined a posteriori the cause of dyspnoea as HPO and non-
HPO. The ability of ΔHbT1-T0 to detect HPO was evaluated through a 
receiver operating characteristic (ROC) method. A machine learning 
approach was adopted to develop a predictive tool for HPO, by consid-
ering as covariate the ability of ΔHb together with the baseline patient 
characteristics. Different algorithms were used to train the model, in 
100bootstrap runs. The leading performing algorithm according to the 
predictive ROC criteria was used to develop the final model. The pre-
dictive tool is available in a Shiny web application (Fig. 1).
Results. 706 dyspnoeic patients (203 HPO and 503 non-HPO) were 
enrolled over 19  months. Hb levels were significantly different 
between HPO and non-HPO patients both at T0 and T1 (p < 0.001). 
ΔHbT1-T0 were more pronounced in HPO patients than non-HPO 
patients, both as relative (− 8.2 [− 11.2 to − 5.6] vs. 0.6 [− 2.1 to 3.3] 
%) and absolute (− 1.0 [− 1.4 to − 0.8] vs. 0.1 [− 0.3 to 0.4] g/dL) val-
ues (p < 0.001). A relative ΔHbT1-T0 of − 4.6% detected HPO with an 
area under the ROC curve (AUROC) of 0.901 [0.896–0.906] (Sensitiv-
ity 83%, Specificity 90%). Among the considered models, Gradient 
Boosting Machine showed excellent predictive ability in identifying 
HPO patients (AUROC 0.916 [0.907–0.928]). According to the mean 
decrease in accuracy as a measure of importance, ΔHbT1-T0 was con-
firmed as the most important covariate for HPO prediction.
Conclusions. The developed machine learning predictive tool repre-
sents a performing and clinically handy tool for predicting HPO. More-
over, ΔHb in patients admitted for acute dyspnoea reliably identifies 
HPO in the ED setting.

Figure  1 (abstract 000340)   Gradient boosting machine predictive 
tool—example of functioning
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Introduction. Patients with Covid-19 related ARDS (C-ARDS) suffer 
from neurological and neuropsychological long-term consequences 
which are likely to involve disruption to the micro-structural and 
functional brain integrity. The mechanisms may be related to the spe-
cific neurotrophic potential of SARS-CoV-2 infection and brain injury 
caused by vascular damage or hypoxia.
Objectives. Determine long-term neurological and neuropsychologi-
cal function and its correlation to advanced brain imaging in a cohort 
of C-ARDS survivors with a high rate of impaired quality of life at 
follow-up.
Methods. A previously described cohort of 79 C-ARDS survivors 
was screened for this prospective study. Brain MRI with conven-
tional and diffusion tensor imaging (DTI) was acquired 12 months 
after hospital discharge in a subgroup of 24 C-ARDS patients. 
Regional and whole fractional anisotropy (FA) and mean diffusiv-
ity (MD) values were quantified on DTI images and analyzed vs 
15 non-COVID-19 healthy controls using TBSS and tractography 
(Fig. 1).
The patients underwent a detailed neurological assessment and a 
whole battery of neuropsychological tests for memory, language, 
visual perception, executive function. Neuropsychiatric symptoms 
(anxiety, depression, and PTSD) were also explored administering 
questionnaires to the caregivers (Neuropsychiatric Inventory-NPI and 
the Frontal Behavioral Inventory-FBI). Spearman rank-correlation test 
was used to test for associations between variables and Mann Whitney 
for comparisons between groups.
Results. Participants were 24 C-ARDS patients (83.3% males; mean 
age 59.46 ± 8.85), with prolonged ICU and hospital stay (22 ± 11 
and 41 ± 14  days, respectively) and long-term impairment in the 

quality of life (SF-36 physical and mental summary scores below 
normal in 42% and 29% of the subjects, respectively). The most 
frequent long-term neurological symptoms were peripheral motor 
deficits (62%), sleep disorders (29%) and hypogeusia and hyposmia 
(20%).
Neuropsychological assessment showed long-term cognitive impair-
ment in 10/24 subjects (41.7%), with deficits at verbal short-term 
memory test (12.5%) and screening for executive functions deficit 
(20.8%). Disorders in the emotional role were found in 8/24 patients 
(27%), including PTSD syndrome (50%), anxious symptoms (25%) and 
depression (25%).
The results of questionnaires to the caregivers (NPI) showed a 
large presence of irritability and anxiety, followed by agitation and 
depression.
Brain imaging analysis showed significantly lower MD values in 
patients compared to healthy controls in the whole white matter skel-
eton (p < 0.05) and in the genu and splenium of the corpus callosum 
(p < 0.01). Significantly lower FA values were also found in the genu, 
body and splenium of the corpus callosum (p < 0.05), but not in the 
whole white matter skeleton.
We also correlated the FA and MD values in IFOF and FAT tracts with 
the results of the neuropsychological tests. We found significant 
negative correlation between verbal short-term memory and MD 
in the right IFOF (rs = -0.474, p = 0.042), and between PTSD symp-
toms (rs = −  0.702, p = 0.002) and total score at FBI questionnaire 
(rs = −  0.484, p = 0.049) and MD in the left FAT tract. Positive cor-
relation was found between anxiety (rs = 0.487, p = 0.035), PTSD 
(rs = 0.512, p = 0.036) and FBI total score (rs = 0.552, p = 0.022) and FA 
in the right FAT tract.
Conclusions. The present study shows disruption of the white matter 
integrity in brain regions involved in cognitive domains and behavior. 
Changes in the brain structural properties correlate with reduction 
in short-term memory, frontal-behavioral changes and high levels of 
anxiety and PTSD. These findings suggest long-term cerebral conse-
quences specific to SARS-CoV-2 infection and/or secondary to brain 
damage. Future studies in ARDS and other critically ill patients should 
carefully investigate the associations between long-term neuropsy-
chological and mental health problems and brain microstructural 
integrity using DTI MRI.

Figure  1 (abstract 000380) The inferior fronto occipital fasciculus 
(IFOF) in "green" and the frontal aslant tract (FAT) in "violet". These 
tracts were segmented in C-ARDS survivors using a whole-brain prob-
abilistic constrained spherical deconvolution (CSD) tractography using 
an in-house processing pipeline and FA (fractional anisotropy) and 
MD (mean diffusivity) were calculated for each bundle to assess their 
microstructural properties
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Introduction. During Pressure support ventilation (PSV), the dif-
ference between Pplateau and Ppeak in airway pressure (Paw), at 
a stable inspiratory hold, is the conventional method to obtain the 
muscle pressure index (PMI). However, the absence of inspiratory 
resistance in the tracheal pressure signal (Ptrach) and its relationship 
with alveolar and pleural pressure could more accurately estimate 
PMI.
Objectives. To evaluate the PMI with both signals (Ptrach vs. Paw) 
about inspiratory effort parameters.
Methods. Analysis of prospective collected data of 10 patients, 
admitted to the polyvalent ICU of a tertiary hospital (37 beds), 
from March to May 2020. Patients with hypoxemic acute respira-
tory failure of different causes were included during the weaning 
period, receiving pressure support ventilation (PSV), with 3 levels 
of assistance (baseline setting ± 5 cmH2O). Respiratory signals of 
Flow, Paw, Ptrach, and esophageal pressure (Pes) were registered at 
1045 Hz, for 60 min. Ptrach was measured using a specific dedicated 
intratracheal catheter. Measurements: Drive and Effort parameters: 
P0.1, PTP/min, Delta Pes. Respiratory mechanics were calculated: 
Elastance (Ers) by holds, and resistances (Rrs) by the time constant. 
PMI was obtained through the signal of Paw and Ptrach for each 
level of assistance. Three inspiratory and expiratory holds were per-
formed at each level of support, separated by 1 min. For analysis, 90 
data were obtained, 30 at each level of PSV. A correlation between 
the effort parameters and the PMI calculated with both signals was 
performed.
Results. Characteristics of patients. Age 64 ± 11  years. Males 68%. 
Days MV 7 (4.15–9.12). PaO2/FiO2 188.21 ± 42.32. Diagnoses (N): 
Pneumonia-COVID 3. Postoperative Abdominal 2. Lung trans-
plant 2. Trauma 3. Baseline PSV 10 ± 2.3, Peep 5.5 ± 2.2 cmH2O. 
Ers: 24.14 ± 5.3 cmH2O/L. Rrs 11.15 ± 7.3 cmH2O/l/s. For any level 
of assistance, the correlation of the effort parameters was better 
between PMI for Ptrach than Paw (Fig. 1). The most relevant data on 
the methods and results of the respiratory components are shown in 
Figs. 2, 3.

Conclusions. The tracheal pressure signal allows the calculation of 
the muscle pressure index with higher precision than the airway 
pressure, for all and the different levels of assistance during PSV. 
Ptrach reflects elastic components and could be considered an alter-
native to Pes.

Figure  1 (abstract 000612) Correlation between muscle pressure 
index (PMI) and effort by Ptrach and Paw
 

Figure  2 (abstract 000612) Representative case. PMI obtained by 
Ptrach and Paw
 

Figure  3 (abstract 000612) Pressure tracings during PSV. Note 
inverted tracheal pressure superimposed on esophageal pressure. The 
shaded area theoretically represents the fraction of effort correspond-
ing to the resistive component

Topic: Acute respiratory failure and mechanical ventilation.
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Introduction. Patients admitted to critical care and requiring invasive 
mechanical ventilation (IMV) often require prolonged sedation and 
associated immobility [1]. This in turn leads to increased length of stay 
(LOS) on both critical care and hospital wards and patients are at risk 
of long term physical and non-physical morbidity [2]. The delivery of 
early and structured rehabilitation has been demonstrated to improve 
patient outcomes, although consistency of delivering this is often 
challenging [3, 4].
University Hospitals of Coventry & Warwickshire NHS Trust (UHCW) 
had a dedicated critical illness rehabilitation team (CIRT) to pro-
vide rehabilitation to support the transition from critical care to the 
wards, with limited involvement prior to intensive care unit (ICU) 
discharge.
Recent investment enhanced CIRT with an aim to enable earlier 
involvement, aiming to provide more consistent rehabilitation delivery 
within ICU and improvement of mobility levels prior to discharge to 
the ward.
Objectives. To evaluate the impact of increased investment in the 
critical illness rehabilitation team on length of stay and mobility levels 
at ICU discharge.
Methods. This project was conducted across two adult ICUs in a 
large university hospital in the United Kingdom. Patients were eli-
gible for inclusion if they were ventilated for ≥ 4  days, not on an 
existing specialist rehabilitation pathway (e.g. major trauma or neu-
rological pathways), and survived to ICU discharge. ICU LOS and 
mobility data (using the Manchester Mobility Score) were collected 
prospectively between Dec 2022-March 2023 and compared to his-
torical baseline data collected retrospectively for the same period in 
the previous year.
Patients who met the criteria for inclusion underwent a comprehen-
sive assessment to develop an individualised plan for treatment, 
including goal setting and the implementation of early, structured 
rehabilitation. This process was supported by education to the multi-
disciplinary team (MDT), introduction of safety resources, devel-
opment of an MDT rehabilitation steering group, and additional 
investment for specialist seating.
Results. Forty-seven patients met the inclusion criteria and were 
seen by CIRT during the trial period and were compared to 29 
patients in the baseline period. The enhancement of CIRT was 
associated with a significant increase in the number of patients 
mobilised within ICU (98% vs 71%, P < 0.001), higher levels of 
mobility at the point of ICU discharge (median MMS 5 vs 2, 
P < 0.001), and a significant reduction in ICU LOS (mean 16.7 vs 
23.7 days, P < 0.05).
Conclusions. Enhancement of CIRT enabled timely, structured and 
specialist rehabilitation for patients admitted to ICUI and ventilated 
for ≥ 4 days. This increased involvement was associated with reduced 
ICU LOS and improved mobility levels at ICU discharge.
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Introduction. Delirium is common in the Intensive Care Unit (ICU); 
studies suggest it can affect up to 89% of ICU. Delirium in the critically 
ill is associated with increased mortality, increased length of stay and 
nursing home placements.
The CAM-ICU (Confusion Assessment Method for Intensive Care Unit) 
is a well-recognised scoring system which is proven to be superior to 
previously recommended assessment tools for detecting delirium in 
ICU.
We decided to form a multidisciplinary team at our adult general ICU 
to systematically assess and improve upon our collective approach to 
delirium prevention and management. As a consequence, we recog-
nised that our patients were not being regularly assessed for delirium.
We present an ongoing process to improve the usage of the CAM-ICU 
assessment.
Objectives. To evaluate whether a multi-faceted approach imple-
mented by a newly established multidisciplinary taskforce would 
improve frequency of CAM-ICU assessments.
Methods. We recruited doctors, nurses, physiotherapy and occupa-
tional therapists to create a multidisciplinary task force to address 
delirium prevention and management comprehensively. We identified 
a lack of understanding of the purpose of the CAM-ICU assessments 
and how to carry them out.
We provided in-person tutorials to doctors, nurses and allied health-
care professionals regularly working in our unit; these focused on the 
impact of ICU delirium, the benefits of the regular CAM-ICU assess-
ment and how to use it. We agreed that all eligible ICU patients should 
have a CAM-ICU assessment documented each day.
We retrospectively measured how many patients had a daily CAM-
ICU assessment one week before and one week after the staged 
intervention.
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Results. Prior to the educational intervention, in a week there were 
11 to 14 patients on the unit each day. This created 92 patient days 
where we believed the patient should have a CAMICU assessment. 
No CAM-ICU assessments were documented. During a week after the 
intervention there were documented CAM-ICU assessments for 16/75 
patient days. Rate of CAM-ICU assessments per patient day therefore 
improved from 0% to 21.3%.
Conclusions. Our educational intervention has significantly 
improved the departments frequency of documented CAM-ICU 
assessments and therefore recognition of delirium. However, there 
is still much improvement to be had. The creation of a multidiscipli-
nary taskforce is allowing us to rapidly provide more interventions to 
iteratively meet our objective. The formation of the taskforce is allow-
ing multiple other interventions to run in parallel to improve delirium 
prevention and management; this includes extending visitor hours, 
supporting family involvement, reorientation boards and promoting 
sleep hygiene.
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Introduction. Delirium in the intensive care unit (ICU) is frequent, 
especially in the cardiothoracic surgical population, affecting up to 
87% of patients. Negative sequelae include increased morbidity, ven-
tilation time, extended hospital stay, poorer discharge outcomes and 
increased 6-month mortality rate. Diagnosis and management of delir-
ium is challenging. Therefore, at risk patient identification and preven-
tion strategies are crucial.
Pre-procedural education via audio/video experiences and facility 
tours have been shown to improve outcomes. Presenting such edu-
cation in an immersive virtual reality (VR) format has yet to be thor-
oughly evaluated.
Objectives. The purpose of this study was to evaluate a multi-
sensory VR educational program for patients undergoing elective 

cardiothoracic surgery with planned post-operative ICU admission. 
The impact on the patient’s overall ICU experience and post-operative 
delirium rates were measured.
Methods. A multidisciplinary research team of clinicians and educa-
tion/simulation experts developed a novel VR simulation session to 
expose patients pre-operatively to planned/expected post-operative 
ICU experience. Educational objectives included patient safety, family 
presence, ICU machinery/activities, reorientation, and communication 
with the care team.
Baseline patients underwent medical record review and were sur-
veyed retrospectively on their ICU admission. VR simulation patients 
were surveyed at a pre-operative clinic visit on their expectations of 
their upcoming ICU admission. They viewed the 10-min simulation via 
VR headset. Following, they were surveyed. Patients underwent stand-
ard of care peri and post-procedurally. After ICU discharge, a survey 
was performed. We hypothesized improved patient experiences and 
reduced delirium rates in the VR group as compared to the baseline 
group.
Results. A total of 138 patients were included: 94 baseline, 44 VR. 
Delirium incidence trended lower in the VR group (n = 1) versus 
baseline (n = 4; p = 0.911). Reductions in antipsychotic medica-
tion administration (Baseline, n = 16; VR n = 1), mechanical ventila-
tor time (p = 0.008), and post-operative sedation were observed 
(p = 0.016) despite overall longer cardiopulmonary bypass time for 
the VR patients (p = 0.002). VR patients (92%) described the simu-
lation as helpful to alleviate anxiety and provide an understand-
ing of what they could expect in the ICU. VR patients stated: “Give 
this to everybody about to have an operation!”, “It prepared me in a 
way nothing else could have”. VR patients experienced greater feel-
ings of safety in the ICU and “fear of the unknown” was significantly 
ameliorated.
Conclusions. Pre-operative VR simulation can improve the experience 
and outcomes of patients undergoing elective cardiothoracic surgery 
recovering in the ICU. All patients undergoing a medical procedure 
benefit from pre-procedural education. VR simulation is a multi-sen-
sory modality to provide that education in an immersive and effective 
manner.

Figure 1 (abstract 000798)
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Figure 2 (abstract 000798)

Figure 3 (abstract 000798)

Figure 4 (abstract 000798)

Figure 5 (abstract 000798)

Figure 6 (abstract 000798)

Figure 7 (abstract 000798)
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Figure 8 (abstract 000798)
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Introduction. The current ERC-ESICM guidelines updated the EEG 
strategy for prognostication after cardiac arrest (CA) compared to 
the 2015 recommendations [1,2]. The new algorithm proposes the 
so-called highly malignant EEG patterns which include suppression or 
burst-suppression with or without discharges (see Figure) [3,4] and are 
defined according to the standardized EEG terminology by the Ameri-
can clinical neurophysiology society (ACNS) [5].
Objectives. To validate the predictive value of highly malig-
nant EEG patterns in the latest ERC-ESICM guidelines for 
post-resuscitation care. Secondary aims were to investigate if 
hypothermia treatment or sedation impact EEG as a prognostic 
tool and whether unreactive EEG background increases prognos-
tic performance.
Methods. Prospective observational multi-center sub-study of the 
Target Temperature Management trial 2 (TTM2 trial), that randomised 
comatose patients after CA to 33ºC versus early treatment of fever 
(37.8 ºC) [6]. EEG was mandatory in all patients still comatose between 
48 and 96 h after cardiac arrest. Sedation was mandatory during the 
temperature intervention and kept as low as possible afterwards. We 
assessed the first EEG performed beyond 24 h after CA using the ACNS 
terminology. Presence of highly malignant EEG patterns and EEG back-
ground reactivity was prospectively reported by the trial sites. Poor 
neurological outcome at 6 months was defined as a modified Rankin 
Scale score of 4–6.
Results. 845 patients at 59 trial sites had an EEG beyond 24  h after 
CA and were included in the study. EEGs were recorded at a median 
of 71  h after CA. Highly malignant EEG had 50% (CI 46–54%) sen-
sitivity and 93% (CI 90–96%) specificity to predict poor outcome. 
Specificity was similar across patients in the two temperature groups 

https://doi.org/10.1111/anae.14018
https://doi.org/10.1111/anae.14018
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(p = 0.149) and with or without ongoing sedation (p = 1.000). Specific-
ity improved to 97% (CI 94–99%; p = 0.008) using the combination of 
a highly malignant and unreactive EEG while sensitivity decreased to 
46% (CI 42–50%; p ≤ 0.001).
Conclusions. The highly malignant EEG patterns recommended in 
the ERC-ESICM 2021 guidelines accurately predict poor outcome after 
CA, but not without false positives. However, the combination with 
an unreactive EEG background significantly improves specificity. The 
prognostic ability of EEG is not affected by temperature levels or ongo-
ing sedation in clinically used doses.

Figure (abstract 001163) Highly malignant EEG patterns
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Introduction. Red blood cell (RBC) transfusion is common in patients 
admitted to the intensive care unit (ICU). Multiple randomized con-
trolled trials (RCTs) have shown a more restrictive hemoglobin (Hb) 
threshold for RBC transfusion is safe. Whether these have been incor-
porated in current clinical practice is unknown. Therefore, current 
insight into current transfusion behavior in ICUs worldwide could facil-
itate the optimization of transfusion care.
Objectives. To evaluate real-world RBC transfusion practices 
worldwide.

https://doi.org/10.1007/s00134-015-4051-3
https://doi.org/10.1007/s00134-015-4051-3
https://doi.org/10.1212/wnl.0000000000002462
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Methods. The InPUT study was an international prospective 
cohort study, performed in 233 ICUs worldwide in 30 countries. 
Data were collected in prescheduled weeks between March-2019 
and October-2022. All newly admitted adult patients admitted to 
the ICU were eligible. Patients were excluded if they did not con-
sent for the use of data or in case the data did not fulfill quality 
standards. The main outcome was the incidence of RBC trans-
fusion during ICU stay. Also, the reasons and triggers for RBC 
transfusion, Hb thresholds for RBC transfusion and the center-
dependent probability of receiving an RBC transfusion were 
assessed.
Results. Out of 3,908 potentially eligible patients, 3,643 were 
included. A total of 894 patients (25%) received one or more RBC 
transfusions during their ICU stay, with a median of 4 (1st-3rd 
quartile 2–7) units per transfused patient. In the 1,727 RBC trans-
fusions administered, mostly stated clinical reasons for RBC trans-
fusion were low Hb value (N = 1,412; 82%) and hemodynamic 
instability (N = 406; 24%). Mostly stated physiological triggers 
were no trigger at all (N = 682; 40%), hypotension (N = 728; 42%) 
and tachycardia (N = 474; 27%). Median Hb threshold stated by 
the centers for RBC transfusion was 8 g/dL (1st–3rd quartile 7–9 g/
dL). However, after correcting for individual-patient characteris-
tics, centers differed significantly in their propensity to transfuse 
patients with a Hb of 8 g/dL (range 7–92% probability, 95% predic-
tion interval 13–79%).
Conclusions. Despite robust literature and guidelines leaning towards 
more restrictive transfusion of RBC, this is only partly reflected in daily 
practice. RBC transfusion in the ICU remains common, and there is 
significant unexplained variance in transfusion behavior between 
centers.

References
1. This study was endorsed by the European Society of Intensive Care Medi-

cine (ESICM). No funding was received for the design and analyses of 
this study. Monash University, Australia, received a project grant from the 
National Blood Authority of Australia to conduct the study in Australia 
and New Zealand.

Topic: Transfusion and haemostasis disorders.

001387  
Impact of subject‑ventilator dyssynchrony on diaphragm function 
and structure
M.  Capdevila1, A. de  Jong1, B.  Jung2, F.  Reynaud3, S.  Matecki3, A. 
 Lacampagne3, S.  Jaber1

1Anesthesia and critical care department b, University Hospital Center 
Saint Eloi Hospital, Montpellier, France; 2Intensive care unit, Lapeyronie 
Center University Hospital, Montpellier, France; 3Department of acquired 
muscle weakness in critically ill patients, PhyMedExp INSERM U1046, 
Montpellier, France
Correspondence: M. Capdevila
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001387

Introduction. Subject-ventilator dyssynchrony following prolonged 
invasive mechanical ventilation is common and associated with extu-
bation failure, extended ICU length of stay and mortality (1–5). Inef-
fective effort and double triggering are the two main dyssynchrony 
patterns (4). The direct impact of dyssynchrony on diaphragm func-
tion and structure after prolonged invasive mechanical ventilation is 
unknown.

Objectives. To assess the effect of dyssynchrony after prolonged 
totally controlled mechanical ventilation (CMV) on diaphragm func-
tion and structure in a piglet model of eccentric contraction (assimi-
lated to ineffective efforts) and overdistension (assimilated to double 
triggering).
Methods. In this experimental study, 10 Large-White piglets were 
sedated and maintained under totally CMV during 72  h followed 
by 2 h of dyssynchrony with ineffective efforts and double trigger-
ing patterns. Diaphragm function (as previously described (6–9) 
supramaximal diaphragm force assessed by negative tracheal 
pressure (Ptrach) after phrenic nerve transvenous stimulation) 
was recorded at baseline (start of sedation), after 72 h of CMV and 
after additional 2  h of dyssynchrony. Diaphragm structure (sar-
comeric injuries) was evaluated by electronic microscopy from 
biopsies harvested after 72  h of CMV and after additional 2  h of 
dyssynchrony.
Results. Of all the piglets, initially healthy, one died of sudden 
cardiac arrest following severe ARDS and was therefore excluded. 
The others 9 piglets completed the experiment. Supramaximal 
diaphragm force decreased by 22% from 69.9 ± 12.7 to 54.9 ± 19.7 
cmH2O (p = 0.025) after 72  h of CMV attesting the ventilatory-
induced-diaphragm-dysfunction (VIDD). It dropped by an addi-
tional 29% from 54.9 ± 19.7 to 38.9 ± 15.5 cmH2O (p < 0.005) after 
the additional 2 h period of dyssynchrony (Fig. 1), with a 54 ± 15% 
rate of dyssynchronous cycles. Diaphragm sarcomeric injuries 
accounted for 13 ± 10% of the total micrograph area after 72  h of 
CMV and increased to 24 ± 19% (p < 0.001) after the additional 2 h of 
dyssynchrony (Fig. 2).
Conclusions. Two hours of subject-ventilator dyssynchrony in pre-
existing ventilatory-induced-diaphragm-dysfunction are associ-
ated with further impairment of diaphragm function and additional 
damage to the diaphragm structure in this experimental piglet 
model.

Figure  1 (abstract 001387)  Diaphragmatic force frequency curves 
(A) at baseline versus after 72 h of totally controlled mechanical ven-
tilation (CMV), (B) and after 72 h of CMV versus after additional 2 h of 
dyssynchrony, for the same piglets (n = 9)
Force-frequency curves illustrates supramaximal diaphragm force repre-
sented by negative tracheal pressure in airway occlusion condition (Ptrach), 
after different frequencies of bilateral phrenic nerve stimulation. After 72 
h of CMV the force frequency curve showed a decrease in supramaxi-
mal diaphragm force of 22% and after additional 2 h of dyssynchrony the 
supramaximal diaphragm force dropped by an additional 29%. VIDD: Venti-
latory-Induced-Diaphragm-Dysfunction. CMV: Totally controlled mechanical 
ventilation. Ptrach: tracheal pressure. Posted p-values between two periods 
were obtained after two-way ANOVA. * p < 0.01 between two periods using 
paired t-test with Bonferroni correction for post hoc analysis.
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Figure  2 (abstract 001387) (A) percentage area of diaphragm sar-
comeric injury after 72 h of totally controlled mechanical ventilation 
(CMV), before versus after additional 2 h of dyssynchrony. Representa-
tive electron microscopy images of longitudinal ultrathin sections 
obtained from the diaphragms after 72 h of CMV (B) before and (C) 
after additional 2 h of dyssynchrony. White arrows show disorganiza-
tion of sarcomeric structure
After 72 h of CMV, diaphragm sarcomeric injuries represented 13 ± 10% of 
total area of the micrographs. This rate rises to 24 ± 19% after additional 2 
h of dyssynchrony. CMV: Totally controlled mechanical ventilation. Posted 
p-values between two periods was obtained after paired t-test. * p < 0.05 
between two periods.
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Introduction. Regional nerve blocks reduce the incidence of post-
operative delirium (POD) and postoperative cognitive dysfunction 
(POCD) in adult patients undergoing cardiothoracic surgery. However, 
conflicting results have been reported in several randomized con-
trolled trials (RCTs).
Objectives. This systematic review and meta-analysis was conducted 
to identify the benefits of regional nerve blocks, focusing on the 
effects of nerve blocks on postoperative cognitive function in patients 
after cardiothoracic surgery.
Methods. Electronic databases, including PubMed, EMBASE, 
CINAHL, Scopus, and Web of Science, were searched to identify 
studies that evaluated the effects of regional nerve blocks on POD 
and POCD. The primary outcome was the incidence of POD or POCD 
during the postoperative recovery period. The secondary outcome 
was postoperative pain scores at 24 and 48 h after surgery. We esti-
mated the log odds ratio (LOR) and standardized mean difference 
using the Hedges’ g method with 95% confidence intervals (CIs) to 
determine the effect size using a random-effect model. The LOR was 
converted to an OR when describing the effect size of categorical 
data.
Results. A total of 1010 adult patients from seven randomized con-
trolled trials were included in the final analysis. The incidence of 
POD and POCD was 14.1% and 16.7%, respectively, in the regional 
nerve block group, and 27.3% and 35.2%, respectively, in the control 
group. The pooled effect size revealed that regional nerve blocks 
significantly reduced the incidence of POD (OR, 0.44; 95% CI 0.30 to 
0.64; P < 0.001;  I2 = 0.00%) and POCD (OR 0.43, 95% CI 0.24 to 0.76; 
P < 0.001;  I2 = 0.00%) in adult patients undergoing cardiothoracic sur-
gery. Additionally, adults in the regional nerve block group reported 
significantly lower pain scores than those in the control group at 
24  h (SMD, −  2.60; 95% CI −  3.90 to −  1.30, P < 0.001;  I2 = 97.68%) 
and 48 h (SMD − 1.80, 95%CI − 3.18 to − 0.41, P = 0.01;  I2 = 98.14%) 
postoperatively.
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Conclusions. Regional nerve blocks can reduce the incidence 
of POD and improve POCD in adult patients after cardiothoracic 
surgery.
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Introduction. Right ventricle (RV) dysfunction in ARDS increases the 
morbidity and mortality by causing hemodynamic instability and 
refractory hypoxemia.In spite of changes in ARDS management such 
as lung protective low tidal volume ventilation and early prone ventila-
tion, the prevalence of RV dysfunction still ranges between 22%-50%. 
Early prediction of RV dysfunction in high-risk patients is possible by 
assessing various predictors which contributes to increase in RV after-
load. We used 2D transthoracic echocardiography (TTE) to assess RV 
function in moderate to severe ARDS. We intend to assess prevalence 
of RV dysfunction, early predictors and outcome of RV dysfunction.
Objectives. A prospective observational study to evaluate the impact 
of clinical parameters, demographic andetiological factors on RV dys-
function in patient with ARDS admitted in main ICU, Postgraduate 
Institution of Medical Education and Research, Chandigarh.
Methods. This was a prospective observational study conducted 
between January 2021 to October 2021 in main ICU, PGIMER. Based 
on BERLIN definition, 118 patients were screened for eligibility and 
80 moderate to severe ARDS patients included in this study. Low 
tidal volume ventilation by limiting plateau pressure of less than 
30 cmH2O and restrictive fluid strategy were followed in all the 
patients. 2D TTE was used to assess RV function at admission, daily 
till first week and weekly till ICU discharge. We used RV end diastolic 
area/LV end diastolic area cut off of 0.6 to confirm RV enlargement. 
All the ventilatory parameters, gas exchange parameters (pH, PaO2, 
PaCO2) and outcome parameters (mechanical ventilation days, ven-
tilator free days, all-cause mortality at 28 days, over-all ICU mortal-
ity) were observed. All patients were followed up till discharge from 
hospital.

Results. Out of 80 patients, 38 patients found to had RV dysfunc-
tion with median delay of 5 days from initiation of mechanical ven-
tilation. Our study showed observed prevalence of RV dysfunction of 
47.5% (95% CI: 36.2–59.0%). Patients admitted with viral pneumonia 
and known history of chronic obstructive pulmonary disease had 
higher risk of RV dysfunction with relative risk (RR) of 2.98 (95% CI: 
1.43–6.21) and 3.83 (95% CI: 1.54–9.52) respectively. On multivari-
ate regression analysis, we found that high PaCO2 (OR: 1.37, 95% CI: 
1.01–1.26) and high mean airway pressure (OR:1.57, 95%CI:1.15–
2.16) in first three days of mechanical ventilation were independently 
associated with RV dysfunction. Out of 38 patients who developed 
RV dysfunction, 20 (52.6%) patients died within 28  days. However, 
our study did not reveal any association between RV dysfunction 
and 28 days mortality. Patients developed VAP/HAP in the first week 
and low PaO2/FiO2 in first three days had increased odds for 28 day 
mortality.
Conclusions. To conclude, our study revealed that high mean airway 
pressure and high paCo2 on the first three days of mechanical ventila-
tion are independent predictors of RV dysfunction in ARDS. This study 
also revealed that a low PF ratio on the first three days of mechanical 
ventilation and HAP/VAP in the first week of ICU stay are independent 
predictors of 28 days mortality.
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Introduction. Examination of the retina and preservation of retinal 
images can be quite informative in the management of severely coma-
tose patients in critical care. Although indirect ophthalmoscopy is the 
gold standard for retinal examination, it still requires an expensive 
device to store images and highly specialized skills of ophthalmolo-
gists. Establishment of bedside retinal point-of-care testing using a 
commonly available tool will be useful for critically-ill patients with 
impaired consciousness requiring rapid diagnosis and evaluation of 
treatment efficacy.
Objectives. We innovated a novel non-ophthalmologist friendly 
smartphone indirect ophthalmoscope (SO) and examined its fea-
sibility in eyeball models by non-ophthalmologists and medical 
students.
Methods. We conducted a single-center, cross-sectional, obser-
vational study with subjects of non-ophthalmologists including 
pediatricians, emergency physicians, junior residents and medical 
students from October 22, 2022 to March 31, 2023. We developed a 
novel SO consisting of 3D printed attachment device with technical 
support by Nipro Corporation (Shiga, Japan), (Fig.  1), a 40-diopter 
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lens and an iPhone 7 (Apple, Tokyo, Japan). The source of the light 
for retinal images is a LED light on the smartphone. We tested 
subjects for utilization of SO by imaging two mydriatic adult and 
pediatric eyeball models (a pupil diameter of 10  mm and 7  mm, 
respectively) (Fig.  2). Retinal images in the models were optic 
papilledema in the adult model and retinal hemorrhage in the pedi-
atric model (Fig. 3). Subjects first recorded a movie image with the 
adult model before recording another movie image with the pedi-
atric eye model. Instruction for participants before the test was to 
hold the iPhone in place for 5  s once in focus. For each model, we 
evaluated the percentage of retinal images suitable for diagnosis by 
two independent ophthalmologists, time for capturing retinal mov-
ies, and inter-rater reliability. Statistical analysis was performed by 
McNemer test and Wilcoxon signed-rank test. Inter-rater reliability 
was represented as the Gwet’s AC1.
Results. Consents for the test was obtained with 99 subjects (36 
medical students and 63 physicians) in 113 participants. Percent-
age and the median time for obtaining images suitable for diag-
nosis was 97% and 30  s [Interquartile range (IQR) 21–48.5] in the 
adult model and 99% and 18  s [14–31.0] in the pediatric model, 
respectively (p = 0.48 in the percentages and p < 0.001 in the 
median time). Inter-observer reliabilities represented by the 
Gwet’s AC1 in the adults and pediatric model were 0.98 and 0.99, 
respectively.
Conclusions. The novel smartphone indirect ophthalmoscope 
has a significant potential for easy recording of retinal images 
by non-ophthalmologists, suggesting possible application for 
a wide range of situations including critical care and emergency 
treatment.

Figure 1 (abstract 000010) Smartphone indirect ophthalmoscope
 

Figure 2 (abstract 000010) Eyeball model

Figure  3 (abstract 000010)  Images of optic papilledema (left) and 
retinal hemorrhage (right)
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Introduction. Selective digestive decontamination and oropharyn-
geal (DDS-DOF) is a prophylactic strategy whose objective is to 
reduce the incidence of infections, mainly pneumonia associated with 
mechanical ventilation, preventing or eradicating the oropharyngeal 
and gastrointestinal carrier state of potentially harmful microorgan-
isms pathogens.
Objectives. To expose the pathogenesis of infections in the patients 
ofour unit, describe the DDS-DOF, to analyze the available evidence on 
its efficacy inrelation to isolated colonizations.
Methods. July 22-October 22. Our unit has 22 beds. Inclusive cri-
teria:1. Positive growth in any clinical or surveillance sample of any 
multi-resistant microorganism. 2. All patients in whom tracheal intu-
bation or tracheostomy is considered with a duration greater than 
72 h. 3. All non-intubated patients who present any of the risk factors 
for pneumonia: Low level of consciousness withGSC ≤ 11, esophago-
gastrectomy. Necrotizing pancreatitis. Transplanted and/or neutro-
penic.1. DOF. Intubation: Wash mouth 0.1% Chlorhexidine. DOF paste 
(5 ml). Without intubation: Wash with 0.2% Chlorhexidine. DOF paste. 
2. DDS. Antibiotics by tube nasogastric (NGS). Will be applied/8  h. 
Absolute diet, only DOF. Paste DOF 125 gr: colistin sulfate 2.5 
gr + gentamicin sulfate 4 g + nystatin 2.5 gr + liquid vaseline + lemon 
essence + orobase. Antibiotic solution: same composition for every 
20 ml of solution 100 mg of colistin + 80–120 mg of gentamicin and 
800,000  IU of nystatin. Isolation by MARSA will add 4% vancomycin. 
Maintained 72 h after extubation, except MDR in which until negative 
in ICU.
Results. 33 patients, 24men (72%), 9women (28%), median age 
59 years. Regarding the reason for admission, most frequent was PCR, 
8 patients (24%) followed by respiratory failure with 5 patients (15%). 
APACHE II scale was 21 points and the median ICU stay was 21 days. 
100% of patients received empirical antibiotic therapy, with the b-lac-
tam group being the most used (39%). 93.9% of patients received DDS 
and DOF upon initiation ofmechanical ventilation.90%had no colo-
nization. After the administration of DDS-DOF, growth was observed 
in 18% of the patients, not highlighting any microorganism due to its 
frequency.
Conclusions. No patient to whom the technique has been applied 
has presented colonization by multiresistant bacteria, only 1 has been 
infected. We demonstrate technique is worthwhile as well as the train-
ing of personnel. The success depends on the teamwork of the ICU as 
well as interdisciplinary with the Pharmacy Service.
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Introduction. Bearing in mind that during the worst times of the pan-
demic (20 and 21) admissions in our unit doubled, requiring help of 
personnel who were not experts in critical care.

Objectives. We want to analyze nosocomial infections that patients 
have presented admitted since the beginning of pandemic and after it 
and study the differences between them.
Methods. Retrospective descriptive observational study. ICU admis-
sions (cardiological, medical: polyvalent, COVID, traumatological) dur-
ing 2020, 2021 and 2022, analyzing incidence density (ID): associated 
pneumonia mechanical ventilation (VAP), catheter-associated bactere-
mia (CAB) and infections urinary tract related to bladder catheteriza-
tion (ITU). Nursing and auxiliary team during pandemic was ICU and 
Anesthesia staff with differences in experience in critical patients. 
Categorical variables are described as a percentage of each category 
and the continuous as means and standard deviation or medians and 
interquartile range. The statistics have been developed in programs 
written in asp, visual basic and SPSS. Demographic variables are col-
lected, APACHE II, days of stay in ICU and mortality.
Results. VAP: incidence density period 1: 5.06, 2: 5.39, 3: 5.93, CAB: 
5/3.58/0.67, ITU: 7.24/15.88/6.901.2020: APACHE 13.96  ±  8.27; days 
stay 7.15  ±  10.49, mortality 13.96%Medical: N 525 47.64%Surgical: 
N 140 12.70%Trauma: N 27 2.45%Coronary: N 410 37.21%2. 2021: 
APACHE 15.65 ± 9.35; days of stay 6.39 ± 10, mortality 12.65% Medi-
cal N 670 46.66%Surgical N 188 13.09%Trauma N 36 2.51%Coronary N 
542 37.74%3. 2022: APACHE 14.66 ± 9.59; days stay 4.08 ± 5.86, mor-
tality 8.96%Medical: N 494 39.02%Surgical: N 218 17.22%Trauma: N 53 
4.19%Coronary: N 501 39.57%
Conclusions. In pandemic (2020 and 2021), nosocomial infections, 
especially CAB and ITUSV, exceed the incidence that we have pre-
sented later. DI has been higher possibly due to the care overload and 
that nursing staff were inexperienced in both the Zero programs and 
the job from ICU. The reasons for this increase may be different and 
deserve a detailed study to identify the causes and avoid them. There 
is no doubt that it is more fragile patients and longer stays than non-
COVID patients, so extreme care should be taken them the prevention 
measures proposed in the different Zero Projects.
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Introduction. Atrial fibrillation (AF) is one of the most common seri-
ous cardiac rhythm disturbances and is responsible for substantial 
morbidity and mortality in the general population. A simpler tool to 
identify patients at risk for AF by only using basic, noninvasive, and 
easily obtainable electrocardiographic markers known as the MVP ECG 
risk score (morphology-voltage-P-wave duration) was proposed by 
Alexander et al. to predict occurrence of AF in patients with known or 
suspected coronary artery disease who underwent coronary angiogra-
phy. Results of this study showed that the high‐ and intermediate-risk 
groups were more likely to develop AF than the low‐risk group.
Objectives. The purpose of this study was to determine if there is 
association of the MVP ECG risk score in predicting Postoperative Atrial 
Fibrillation (POAF) in patients who underwent Coronary Artery Bypass 
Graft (CABG) procedure, which may be a useful tool for preoperative 
risk stratification.
Methods. A total of 118 patients without previous AF undergoing 
CABG were retrospectively studied. The MVP ECG risk score allocated 
points to their baseline ECG’s based on P-wave morphology in the 
inferior leads, P-wave voltage in lead 1, and P-wave duration in the 
inferior leads. The scores were classified under three risk groups either 
low, moderate or high risk for developing AF. Finally, patients were 
followed postoperatively until their last available ECG record to docu-
ment presence of AF.
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Results. Mean age was 65  yearsand 89% were male. The incidence 
of POAF in this population was 25.42%. Patients with intermedia-
terisk score were more likely to develop POAF compared to low risk 
group (odds ratio [OR] 9.4203, 95% confidence interval [CI] 3.37–26.4; 
p ≤ 0.001) and for every score increase, the odds of having POAF also 
increases (OR 2.8281, 95% CI 1.83–4.37; p ≤ 0.001).
Conclusions. This study demonstrates that the MVP ECG Score com-
posed of easily measured electrocardiographic variables can predict 
the risk of having AF in patients who undergo CABG procedure.
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Introduction. Whether the ability of haemodynamic monitoring 
devices in patients with altered elastance may be effective is unclear.
Objectives. The primary outcome of this prospective observational 
study was to monitor stroke volume (SV) and cardiac index (Ci) com-
paring a mini-invasive haemodynamic monitoring system (Flotrac/
Vigileo) and trans thoracic Doppler echocardiography (Echo) in septic 
patients or patients with hemorrhagic shock.
Methods. This study enrolled 47 patients older than 18  years in cir-
culatory shock requiring cardiac output monitoring and prolonged 
administration of norephinephrine (> 0.25  mcg/Kg/min) and eventu-
ally another vasopressor. Patients with atrial fibrillations or arrhyth-
mia, severe aortic stenosis, women in pregnancy and patients with 
an expectation of survival < 24  h (or requiring urgent surgery) were 
excluded. Echo was performed by a cardiologist.
Results. On a Bland–Altman graph the mean and SD between the 
two devices were − 9 ± 15,1 ml in terms of SV (LOA − 38,7 20,6) and 
− 0,42 ± 0,48 L/min/m2 in terms of Ci (LOA − 1,38 0,53). Flotrac/Vig-
ileo had good correlation with Echo. 4 patients had atrial fibrillation 
during this study and the collection of data stopped. Considering Echo 
as reference method, a larger sample (101 measurements) was divided 
into two groups: in the subgroup with haemodynamics supported by 
more than one vasopressor the bias and SD were 8,1 ± 9,1  ml (LOA 
− 9,8 26) while in the subgroup with one vasopressor the bias and SD 
were 8,1 ± 12,9 ml (LOA − 17,2 33,3).
Conclusions. Among these patients with haemodynamic instabil-
ity (34 in septic shock and 13 in hemorrhagic shock) the two devices 
correlated well, although Flotrac/Vigileo slightly overestimated Sv and 
Ci. However, in the subgroup with haemodynamics sustained by two 
vasopressors, measurements of the two devices appeared to diverge 
compared to subgroup with one vasopressor, using Echo as reference 
method.
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Introduction. Skin mottling is a common clinical feature of tissue 
hypoperfusion. The mottling score is a semi-quantitative description 
of the severity of mottling.
Objectives. The aim of this study is to evaluate the value of mottling 
score in critically ill patients after cardiac surgery.
Methods. Critically ill patients after cardiac surgery with the risk of tis-
sue hypoperfusion were enrolled. The mottling score, capillary refill time 
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(CRT), mean arterial pressure (MAP), lactate, urine output, vasopressor 
dose, and other parameters reflecting tissue perfusion were recorded, 
and patients were followed up until death or discharge. Patients with 
and without mottling were compared in terms of characteristics, and 
survival curves were compared to assess the impact of skin mottling on 
clinical survival. The accuracy of mottling score and other tissue perfu-
sion parameters in predicting clinical outcomes was also compared.
Results. A total of 373 patients were enrolled, and only 13 patients 
had skin mottling, with mottling scores ranging from 1 to 5 (5, 1, 2, 
2, and 3 cases, respectively). Mottling patients had lower MAP, higher 
vasopressor dose, less urine output, higher CRT, and higher lactate 
levels. There were significant correlations among mottling score and 
urine output, lactate, vasopressor dose, and CRT. There were also wide-
spread correlations between other tissue perfusion paameters, and 
the correlations were more significant in patients with skin mottling. 
The optimal threshold of mottling score for predicting mortality was 
1, with a sensitivity of 20 (95% CI: 10–33), specificity of 99 (95% CI: 
98–100), positive predictive value of 85 (95% CI: 55–98), and negative 
predictive value of 88 (95% CI: 84–91).
Conclusions. In cardiac surgical critical ill patients, mottling score is a 
specific but not sensitive parameter for assessing the severity of tissue 
hypoperfusion.

Figure  1 (abstract 000019) Distribution of tissue perfusion param-
eters between patients with and without mottling
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Introduction. For each maternal death, 70–90 mothers experience 
critical illness [1,2] and with rising maternal age and obesity rates the 
incidence may increase [3]. Evidence from general ICU populations 
demonstrates an increase in physical and psychological morbidity, 
healthcare resource use and mortality following critical illness [4,5,6]. 
However, there is a paucity of research considering the outcomes of 
women who experience critical illness during pregnancy.
This study aimed to report short- and long-term maternal and fetal 
outcomes following pregnancy in women admitted to critical care 
during their pregnancy and to compare this with women who did not 
require admission.
Methods. A retrospective cohort study using Scotland’s national 
healthcare databases. The population included all women delivering 
between 01/01/2005–31/12/2018 in a Scottish hospital. Critical illness 
was defined as an Intensive Care Unit (ICU) admission during preg-
nancy. Outcomes included hospital readmission (short-term ≤ 42d; 
long-term 43-365d post-discharge), mortality (short-term ≤ 42d; long-
term 43-365d post-delivery), psychiatric admission, stillbirth, and neo-
natal critical care admission. Cox regression was used to estimate the 
hazard ratio (HR) for hospital readmission, mortality, and psychiatric 
admission. Logistic regression was used to identify the risk of stillbirth 
and neonatal ICU admission.
Results. Of 762,918 pregnancies included in our study 1,449 (0.18%) 
required ICU care. Short-term readmission was more common in the 
ICU cohort compared with the non-ICU cohort (26.7%, n = 383 vs 5.3%, 
n = 40,556; unadjHR 4.5, 95%CI (3.3, 6.0), p < 0.001). Findings were 
similar for long-term readmission (14.1%, n = 201 vs 4.1%, n = 30,915; 
unadjHR 1.80, 95%CI (1.32, 2.45), p < 0.001). Readmission risk was 
greater in the ICU vs non-ICU cohort after confounder adjustment 
(short-term adjHR 4.33 (2.79, 6.72), p < 0.001; long-term adjHR 1.93 
(1.25, 2.93), p = 0.003).
Increased mortality was seen in the ICU cohort for both short-
term (1.4%, n = 21 vs < 0.01%,n = 20) and long-term (0.6%, n = 8 
vs < 0.01%,n = 172) outcomes, which persisted after confounder 
adjustment (adjHR = 34.7 (20.15, 59.73), p < 0.001). Psychiatric admis-
sion within 1-year of delivery occurred in 0.7% (n = 10) of the ICU 
cohort and 0.3% (n = 2157) of those not requiring admission (unadjHR 
2.35 (1.12, 4.94), p = 0.024). This association was attenuated after con-
founder adjustment (adjHR 1.34 (0.56, 3.25), p = 0.51).
The odds of stillbirth (OR 8.41 (6.05, 11.70), p < 0.001) and neonatal 
critical care admission (OR 9.20 (8.02, 10.57), p < 0.001) were signifi-
cantly increased in the cohort admitted to ICU after adjustment.
Conclusions. Women admitted to critical care during pregnancy have 
a significantly increased risk of adverse short- and long-term maternal 
and fetal outcomes. Consequently, optimising the prevention of and 
aftercare for critical illness during pregnancy may reduce the health 
impact for these women and their offspring.

Figure  1 (abstract 000020) Forest plot comparing the hazard/odds 
ratios of each outcome between women who were admitted to critical 
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care during their pregnancy compared to those who were not. Unad-
justed hazard ratios (blue) and adjusted ratios (red) are presented for 
each maternal outcome. Unadjusted odds ratios (blue) are presented 
for birth outcomes and adjusted model 1 (yellow) and model 2 (green)
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Introduction. The International Society for Burn Injuries (ISBI) recom-
mends that severely burned patients start enteral nutritional therapy 
as early as possible. However, patients with severe burns usually suf-
fer from delayed enteral nutrition. Gastrointestinal reflux and dynamic 
intestinal obstruction such as decreased bowel sounds and the disap-
pearance of intestinal peristalsis increase the risk of respiratory tract 
infections. However, gastrointestinal mucosal edema may lead to poor 
absorption of nutrients by the gastrointestinal tract. Consequently, the 
timing of early enteral nutrition is still uncertain.
Objectives. To analyze the main factors affecting the early enternal 
nutrition and the effect of enternal nutrition within 72 h after injury on 
outcomes through a retrospective cohort study of 11 years of hospi-
talization data, so as to provide a prove for enternal nutrition regimens 
for critical burn injuries.

Methods. Clinical data and methods: This retrospective cohort study 
of adult inpatients with a more than 30% of total burned surface area 
of from January 1, 2009 to December 31, 2020.
Results. The main single factors affecting gastrointestinal nutrition in 
one week after injury were: total burn area, full-thickness burn area, 
whether flame burns, and whether inhalation injury of comorbidity 
(P < 0.05). Incorporating the above single factors into multiple regres-
sion analysis found that the main influencing factors affecting enter-
nal nutrition for intensive burned patients were full-thickness burned 
area (P = 0.017) and comorbidity of inhalation injury (P = 0.001). In 
this study, it was further analyzed the treatment outcomes of initiat-
ing enternal nutrition after 72 h after injury whether the patients with 
flame burns, the larger the total burn area, and the larger the area of 
third-degree burns.The data matched that enternal nutrition adminis-
tered 72 h after injury had a lower incidence of intravenous catheters 
infection and a lower rate of receiving total parenteral nutrition within 
7 days after injury.
Conclusions. This study found that gastrointestinal nutrition within 
72 h after injury can reduce the incidence of catheter infection and the 
utilization rate of intravenous nutrition, thereby reducing the risk of 
treatment of patients with severe burns.
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Introduction. The novel biomarker, TIMP-2 is used clinically to predict 
different types of acute kidney injury (AKI) and has drawn significant 
attention as a urinary biomarker. However, as a secreted protein in the 
circulation of patients with AKI, it is unclear whether TIMP-2 acts as 
a key regulator in AKI progression, and if mechanisms underlying its 
upregulation still need to be determined.
Objectives. The objective of this project was to: 1) study the role of 
TIMP-2 on inflammatory regulation following AKI; 2) elucidate the 
mechanism of TIMP-2 function on subsequent inflammatory and 
repair following AKI by modulation of cAMP signaling.
Methods. Kidney tubule specific TIMP2 knockout mice were gener-
ated to examine the importance of it during SA-AKI.
Results. In this study, kidney tubule-specific TIMP2 knockout mice 
exhibited more profound kidney injury than WT mice did in the early 
stage, accompanied by the elevation of pyroptosis marker NLRP3 
and GSDMD as higher inflammatory cytokines IL-1 and IL-18 levels. 
Further in  vitro study revealed that extracellular TIMP2 promoted 
the ubiquitination and autophagy-dependent degradation of NLRP3. 
Moreover, KH7, a cAMP inhibitor remarkably prevented, while the 
cAMP agonist forskolin further enhanced, the ubiquitination of NLRP3 
induced by recombinant TIMP2 following LPS stimulation, demon-
strating the pivotal role of intracellular cAMP in mediating the effects 
of exogenous TIMP2. Together, we demonstrated that extracellular 
TIMP2 promoted NLRP3 ubiquitination and degradation by increas-
ing intracellular cyclic adenosine monophosphate (cAMP), attenuat-
ing downstream pyroptosis, and thus alleviating renal damage.
Conclusions. Our results revealed the renoprotective role of early 
secreted extracellular TIMP2 during SA-AKI by attenuating tubular 
pyroptosis and the viability of exogenous administration of TIMP2 as a 
potential therapeutic intervention in SA-AKI treatment.

https://publichealthscotland.scot/publications/births-in-scotland/births-in-scottish-hospitals-year-ending-31-march-2021/
https://publichealthscotland.scot/publications/births-in-scotland/births-in-scottish-hospitals-year-ending-31-march-2021/
https://publichealthscotland.scot/publications/births-in-scotland/births-in-scottish-hospitals-year-ending-31-march-2021/
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Figure  4 (abstract 000027) Forest plot comparing the hazard/odds 
ratios of each outcome between women who were admitted to critical 
care during their pregnancy compared to those who were not. Unad-
justed hazard ratios (blue) and adjusted ratios (red) are presented for 
each maternal outcome. Unadjusted odds ratios (blue) are presented 
for birth outcomes and adjusted model 1 (yellow) and model 2 (green)
TIMP-2 promoted NLRP3 inflammasome ubiquitination and 
autophagic degradation.

Figure  6 (abstract 000027)  TIMP-2 mitigated SA-AKI inflammation 
in vivo
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Figure 5 (abstract 000027)  TIMP-2 promoted NLRP3 inflammasome 
ubiquitination in a cAMP-dependent manner

Figure 2 (abstract 000027)  TIMP-2 promoted NLRP3 inflammasome 
ubiquitination in a cAMP-dependent manner
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Figure 1 (abstract 000027)  Elevation of TIMP-2 in SA-AKI was associ-
ated with tubular pyroptosis

Figure  3 (abstract 000027) Extracellular TIMP-2 repressed NLRP3 
inflammasome activation in vitro
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Introduction. Seizure increased mortality rates in Neurosurgical 
intensive care unit, it is important to achieve seizure control in these 
patients. AMPA receptor (perampanel therapy) was known novel tar-
get for focal-onset seizures, with or without focal tobilateral tonic–
clonic seizures, and generalized tonic–clonic seizures. This study 
collected efficacy and safety information on clinically important treat-
ment-emergent adverse events of perampanel as monotherapy.
Objectives. To study efficacy and safety information on clinically impor-
tant treatment-emergent adverse events of perampanel as monotherapy.
Methods. This study is prospective interventional study. Data from all 
64 patients were assigned to perampanel as monotherapy (interven-
tion, n = 26) and usual care (control, n = 38). Predefined clinical out-
comes were assessed by proportions of individuals with a reduction in 
seizure frequency of 50% (50% responder rate) in 28 days. Both groups 
were retrieved during December 1st, 2020 to November 30th, 2022, 
comparing perampanel group with usual care. Treatment outcome 
included retention rate, responder, andseizure‐free rate at observa-
tional point 28  days, and 6  months. Treatment‐emergent adverse 
events and adverse drug reactions were recorded.
Results. There was no difference in baseline characteristics and no 
difference in overall incidence of treatment‐emergent adverse events 
and adverse drug reactions. between 2 groups. The median per-
ampanel dosage was 4  mg (range 2‐8  mg). Compared to usual care, 
perampanel group had proportions of individuals with a reduction 
in seizure frequency of 50% (50% responder rate) at 28  days, and 
6 months significantly were 69% and 77% and 61% and 53% respec-
tively and more 50% seizure frequency reduction in 28  day (Hazard 
ratio 1.4, p = 0.001) and no difference in ICU length of stay, ventilator 
free day. Common AEs were dizziness and somnolence.
Conclusions. Perampanel as monotherapy in neurosurgical intensive 
care unit showed good effectiveness and safety profile. Low dosage 
helped to minimize the impact of adverse effects, maximize adher-
ence, and increase patient retention.

Figure  1 (abstract 000029) Primary outcome in proportionsof indi-
viduals with a reduction in seizure frequencyof 50% (50% responder 
rate at 28 days)

Table 1 (abstract 000029) Demographic data of each group classify 
in preampanel ans usual care group

Table 2 (abstract 000029) Baseline characteristics comparison sei-
zure status, treatment-emergent adverse event and secondary out-
comes between two patients
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Introduction. Traumatic brain injury and stroke lead to a brain dys-
function and complex neurological sequelae despite aggressive sur-
gical intervention and secondary brain injury prevention. However, 
alternative neuromodulation therapies can be a potential modality. 
Cerebrolysin is the drug which contains peptides derived from the 
brain of a pig that has potential neuroprotective properties and may 
help to protect and repair brain cells.
Objectives. To compare the efficacy and safety of Cerebrolysin with 
usual care.
Methods. Randomized single blind study from December 2016 to 
May 2022. 68 Subjects including all the adult patients with severe dis-
ability (GOS of 2 and 3) after trauma or stroke. Patients were classified 
to receive cerebrolysin (n = 32) and usual care (n = 36). Cerebrolysin 
was administered intravenously in 30  mL dosage daily for 21  days. 
The 6-month NIHSS, Barthel Index and modified Rankin Scale were 
recorded. The outcome scales, safety and complications were com-
pared between two study groups.
Results. Baseline characteristics were comparable between two 
groups. We found that NIHSS and modified Rankin Scale were signifi-
cantly lower in those receiving cerebrolysin [6.40 ± 2.13 vs 10.02 ± 3.75 
(p = 0.013) and 2.34 ± 0.11 vs 3.2 ± 0.46 (p = 0.048)] and Barthel Index 
was significantly higher in those receiving cerebrolysin [77.23 ± 11.71 
vs 68.82 ± 9.63 (p = 0.025)]. Cerebrolysin administration was associ-
ated with lower mortality rate, and no significant in seizure, cardio-
vascular complication, recurrent ischemic stroke and intracerebral 
hemorrhage.
Conclusions. Cerebrolysin administration is associated with improved 
functional neurorecovery and increased favorable outcome.

Figure  1 (abstract 000030) Flow chart of patient enrollment and 
analysis in this study

Table 1 (abstract 000030) Baseline characteristics comparison 
between two patient groups
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Table 2 (abstract 000030) Baseline characteristics comparison 
between two patient groups in specific condition

Table 3 (abstract 000030) Comparison of outcome assessment pre- 
and post-therapy between two patient groups at 6 month follow-up

Figure 2 (abstract 000030)  Primary outcome in proportions of indi-
viduals with cox regression analysis: 28th day Mortality
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Introduction. Patient handovers are crucial for the continuity of care 
and patient safety. Several studies have linked inadequate handovers 
between healthcare professionals to medical errors and patient harm 
[1,2,3,4,5,6]. Guidelines from the Royal College of Surgeons of England 
and the National Institute for Health and Care Excellence (NICE) rec-
ommend the use of structured handovers to improve communication 
and patient outcomes [7,8]. There is limited data available on hando-
vers received between the operating room (OR) and the intensive care 
unit (ICU) [9]. This study aims to evaluate the quality of post-opera-
tive handovers provided by surgical teams to the ICU for critically ill 
patients being moved from the OR to the ICU.
Objectives. The objectives of this audit were to investigate current 
handover practices of surgical teams for patients being admitted to 
the ICU immediately post-surgery and to observe if NICE guidelines for 
structured handovers during patient transitions between specialities 
were being met.
Methods. A cross-sectional study was conducted to evaluate hando-
ver practices of surgical teams for patients admitted to ICU for post-
operative care at a university teaching hospital in the United Kingdom. 
A sample size of 20 patients was selected for the audit using simple 
random sampling, and the study period was from December 2022 to 
February 2023. ICU doctors were asked to track the handovers pro-
vided by the surgical teams whenever post-operative patients were 
received in the department. Documented post-operative orders on 
electronic patient records were considered equivalent to written 
handovers. The required data were gathered from the EPR of patients 
enrolled in the audit, and a structured audit tool was developed to col-
lect the data. Categorical data were analysed using IBM SPSS.
Results. The surgical teams provided handover to ICU for only 5% (1) 
of the 20 patients admitted to the ICU immediately post-procedure 
for observation and management. For the other 95% (19) patients, 
ICU did not receive a direct handover from the surgical teams. Of the 
65% (13) patients who required antibiotics post-procedure, the dura-
tion of antibiotic treatment was only specified for 30% (6), and 35% (7) 
did not have any duration specified. Similarly, 80% (16) of the patients 
were allowed to have venous thromboembolism (VTE) prophylaxis 
post-procedure, but only 85% (17) had time-specific instructions docu-
mented for when the patient could receive VTE prophylaxis. Regarding 
feeding instructions, only 15% (3) of the patients had a specified time 
to restart feeding, while 50% (10) had no specified time documented. 
The type of diet was only specified for 55% (11) of the patients. Moreo-
ver, expected drain output was specified for only 5% (1) of the patients, 

and 75% (15) had no comments on drain output in the post-op surgi-
cal instructions. Table 1 provides a brief summary of the results.
Conclusions. This audit reveals that there are significant gaps in the 
post-operative handover practices of surgical teams for critically ill 
patients being moved from the OR to the ICU. Inadequate handovers 
can lead to medical errors, delays in treatment, and patient harm. 
Structured handovers using guidelines such as those provided by 
NICE, and the World Health Organization can improve communication 
and patient outcomes. There is a need for further education and train-
ing of healthcare professionals to ensure that effective handovers are 
provided for patients being transferred between specialities.

Table 1 (abstract 000031) Summary of the Audit Results
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Introduction. Enternal nutrition as soon as possible in patients with 
severe burns is an important treatment to improve prognosis, but 
the pursuit of adequate gastrointestinal nutrition as soon as pos-
sible is considered harmful. In order to find out how critically ill burn 
patients can adapt more quickly to enternal nutrition, this study used 
retrospective cohort study to analyze the main reasons that influenced 
physicians to make two different decisions about complete fasting 
or adaptive feeding (feeding less than 30 ml water) for patients with 
severe burns from the medical history data of patients with severe 
burns in the past 11 years, and analyzed whether adaptive feeding in 
the first 24 h after injury was an appropriate pilot method.
Objectives. In order to find out how critically ill burn patients can 
adapt more quickly to enternal nutrition, this study used retrospective 
cohort study to analyze the main reasons that influenced physicians 
to make two different decisions about complete fasting or adaptive 
feeding (feeding less than 30 ml water) for patients with severe burns 
from the medical history data of patients with severe burns in the past 
11 years, and analyzed whether adaptive feeding in the first 24 h after 
injury was an appropriate pilot method.
Methods. This study conducted a retrospective cohort study of inpa-
tients in the burn center of Ruijin Hospital from January 1, 2009 to 
December 31, 2020. The patient population in this study was hospi-
talized with burns greater than 30%. The general information of the 
patients, the burn wound situation, the main causes of burns: flame, 
non-flame (thermal, chemical, electrical burns, etc.), whether there 
was inhalation injury, the occurrence of gastrointestinal adverse reac-
tions after the start of gastrointestinal nutrition, and the indicators of 
patient outcome were studied separately.
Results. In this study, multiple regression analysis was used to find 
that the size of the third-degree burn area (standard regression coeffi-
cient 0.106, standard error 0.197, t-value 3.060, P = 0.002) and whether 
there was inhalation injury (standard regression coefficient 0.141, 
standard error 0.202, t-value 2.299, P = 0.022) within 24 h after injury 
of patients with large-scale burns were the main determinants of com-
plete fasting or adaptive drinking of water. Further analysis of the main 
factors affecting the initiation of adaptive drinking within 24  h after 
injury in patients with severe burns and inhalation injury found that 
there were no significant differences in age, sex, BMI, total burn area, 
third-degree burn area, and whether the cause of the burn was flame. 
Complete fasting and initiation of adaptive drinking water 24 h after 
injury in patients with inhalation injury had no significant > effect on 
the final treatment outcome, mortality at 28 days after injury, and the 
occurrence of bloodstream infection and catheter infection 0.05. There 
was no significant difference in the incidence of gastrointestinal nutri-
tional intolerance between the fasting group and the adaptive drink-
ing group in patients with inhalation injury (X2 = 2.679, P = 0.102).
The study further analyzed whether patients with large third-degree 
burn wounds could not receive adaptive drinking water for sufficient 
reasons. The study found that there was no difference in age, sex, BMI, 
total burn area, and whether inhalation injury was combined between 
the two groups of patients with fasting or adaptive drinking water, 
while the final survival rate of patients in the adaptive drinking group 
was significantly higher (6.94%, 16.32%, X2 = 3.869, P = 0.049). The 
incidence of positive blood cultures (X2 = 4.905, P = 0.027) and the 
incidence of positive sputum cultures 14 days after injury (X2 = 8.153 
P = 0.004).

Conclusions. From this study found that physicians made complete 
fasting or adaptive drinking decisions for patients with severe burns 
and inhalation injury, regardless of age, sex, pre-injury BMI, burn 
cause, burn area, and third-degree burn area were not the main influ-
encing factors, and the administration of adaptive drinking water did 
not cause increased risk of treatment. Analysis showed that the overall 
mortality, bloodstream infection, respiratory tract infection and cath-
eter infection in the adaptive drinking group were lower and the onset 
time was later. Therefore, early adaptive drinking water can be used as 
a leading nutritional method for severe burns and severe burns com-
bined with inhalation injury, and improving gastrointestinal function 
is an important measure to improve the success rate of treatment of 
severe burns.

Topic: Nursing care and physiotherapy.

000036  
Furosemide stress test (FST) 2.0‑Combining FST with the persistent 
AKI biomarker CCL14 improves the prediction of absolute 
indications for renal replacement therapy in a postsurgical cohort 
of critically ill patients
R.  Weiss1, M.  Meersch1, J.  Gerss2, F.  Albert2, J.  Gruber1, M.  Sadjadi1, J. A. 
 Kellum3, L.  Forni4, L.  Chawla5, J. L.  Koyner6, T. von  Groote1, A.  Zarbock1

1Department of Anaesthesiology, Intensive Care and Pain Medicine, 
Münster University Hospital, Münster, Germany; 2Institute of Biostatistics 
and Clinical Research, University of Münster, Münster, Germany; 
3Center for Critical Care Nephrology, Department of Critical Care 
Medicine, University of Pittsburgh, Pittsburgh, United States of America; 
4Department of Intensive Care Medicine, Royal Surrey Hospital 
and Faculty of Health Sciences, University of Surrey, Guildford, United 
Kingdom; 5Department of Medicine, Veterans Affairs Department, San 
Diego, United States of America; 6Section of Nephrology, Department 
of Medicine, University of Chicago, Chicago, United States of America
Correspondence: T. von Groote
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000036

Introduction. Prediction and timing of renal replacement therapy 
(RRT) initiation in acute kidney injury (AKI) remains a challenge for 
intensivists. The furosemide stress test (FST) has been suggested as a 
clinical tool to predict persistent AKI with high accuracy. (1, 2) Alterna-
tively, persistent AKI or future requirement for RRT may be predicted 
using renal biomarkers. Recently, urinary c-motif chemokine ligand 
(CCL) 14 demonstrated prediction of persistent AKI in patients with 
moderate AKI, AUC of 0.83 (0.78–0.87) in the critical care setting and 
0.92 (95% CI, 0.86–0.97) in the cardiac surgery setting. (3, 4).
Objectives. We investigate whether the combination of FST with a 
renal biomarker predicts the development of absolute indications for 
RRT.
Methods. A prospective, single-center, observational study, con-
ducted at the University Hospital of Münster (Germany). Critically ill 
patients who received an FST in the setting of both stage 2 AKI and 
a predefined clinical risk factor (requirement of vasopressors and/or 
mechanical ventilation) were included. Patients with advanced CKD 
(eGFR < 20  ml/min/1.73   m2) or chronic dialysis dependency were 
excluded. FST was performed using 1.0 mg furosemide intravenously/
kg body weight in diuretic-naïve and 1.5 mg/kg in diuretic pre-treated 
patients (1).
Urinary and blood sample collection and measurement of biomarkers 
(CCL14, NGAL, DPP3) was performed immediately prior to FST. The pri-
mary endpoint was the development of one or more pre-defined RRT 
indications: hyperkalemia (K +  ≥ 6mmol/l), diuretic-resistant hyper-
volemia, urea serum levels (≥ 150mg/dl), severe metabolic acidosis 
(pH ≤ 7.15), oliguria (urinary output < 200 ml/12h), or anuria.
Results. 208 patients were enrolled, of which 108demonstrated a 
negative FST, defined as a urinary output of less than200 ml within 2 h 
following the FST (Fig. 1).
Overall, 98 (47%) patients met the primary endpoint, with 82% in 
the FST negative cohort. The combination of a negative FST test with 
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higher urinary CCL14 level had a significantly higher predictive value 
for the primary endpoint with an area under the receiver operating 
characteristic curve (AUROC) of 0.87 (95%CI, 0.82–0.92), compared to 
FST or CCL14 alone (AUC 0.79 (95%CI, 0.74–0.85), AUC 0.83 (95%CI, 
0.77–0.89), P < 0.001, respectively). In subgroup analyses, other bio-
markers showed lower AUCs in the FST negative group (Table 1).
Conclusions. The combination of the FST with a renal biomarker 
(CCL14) predicts the development of indications for RRT better than 
FST or CCL14 do in isolation. Application of such a combination may 
obviate the variability in application of RRT in critically ill patients with 
AKI with the associated high mortality rate and resource utilization. 
(5) Moreover, these results could also support future trials investigat-
ing the optimal time point of RRT initiation. To our knowledge, this 
is the first study that combines a renal stress test with novel renal 
biomarkers.
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Introduction. Many clinicians may find it useful to investigate their 
experiences to do their next daily practice with a clear guide and evi-
dence for choosing appropriate antimicrobials. The sepsis campaign 
guidelines, in contrast, recommend only early administration of appro-
priate broad-spectrum antimicrobials and covering drug-resistant 
pathogens if their infection is suspicious.
Objectives. We aimed to describe empiric antimicrobial choices for 
patients with community-onset sepsis using nationwide real-world 
data from Japan.We aimed to describe empiric antimicrobial choices 
for patients with community-onset sepsis using nationwide real-world 
data from Japan.
Methods. This is a retrospective cohort study that used nationwide 
data from Japan’s medical reimbursement system. Patients were 
aged ≥ 20  years, had presumed infections and acute organ dysfunc-
tion, and were admitted to hospitals between 2010 and 2017. Only 
community-onset sepsis was chosen from among them. Then, we dis-
cussed the initial antimicrobial regimens for sepsis patients. We also 
classified sepsis patients who were admitted to the intensive care unit 
(ICU) or the ward.
Results. There were 1,195,741 people who had community-onset 
sepsis. Of those, 1,068,719 (89.4%) were admitted to wards, whereas 
127,022 (10.6%) patients were admitted to the ICU. The participants’ 
median age was 76 years (interquartile range: 60–84), and 55.9% were 
men. The lung was the most commonly infected site (38.0%), followed 
by the abdomen (15.7%), urinary tract (7.8%), and bone and soft tis-
sues (5.3%).
Third-generation cephalosporins were the most commonly used anti-
microbials (24.3%), followed by carbapenem (21.7%) and tazobactam/
piperacillin (19.9%). In ICU, carbapenem was the most commonly used 
antibiotic (35.8%), followed by tazobactam/piperacillin (20.7%) and 
third-generation cephalosporins (16.4%); 7.7% of patients received 
combination therapy that excluded drug-resistant pathogens such as 
methicillin-resistant staphylococcus aureus (MRSA) or pseudomonas; 
1.7% and 6.0% of patients initially used antimicrobials for MRSA cov-
erage in the ward and ICU, respectively. Although antipseudomonal 
agents were initially used by half of the patients (47.1%), only 3.7% 
used antipseudomonal combinations (more than two antipseu-
domonal agents). Furthermore, 1.5% of patients initially used antimi-
crobial combinations to treat MRSA and pseudomonas.
Conclusions. Third-generation cephalosporins and carbapenem were 
the most commonly used as initial antimicrobials in the ward and ICU 
among patients with community-onset sepsis in Japan. Only a small 
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percentage of patients used antimicrobials to combat MRSA. Although 
antipseudomonal agents were initially given to half of the patients 
with community-onset sepsis, antimicrobial combination therapy 
for drug-resistant bacteria coverage was rarely given to patients with 
community-onset sepsis.
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Introduction. Background: Patients with stroke make up the biggest 
proportion of admission to NICU. There are minimal physiotherapy 
(PT)-led rehabilitation activities currently in NICU. There is a potential 
to improve this by introducing virtual reality rehabilitation (VR) games 
for early mobilisation within the ICU. AHA/ASA recommends “range-of-
motion activities, motor challenges and seated activities” within 24 h 
after stroke to prevent deconditioning and orthostatic intolerance. We 
hypothesize that the use of VR games in stroke patients in NICU would 
improve their muscle strength and frequency of physiotherapy.
Objectives. To estimate a change in muscle strength by Medical 
Research Council (MRC) grading.
1. To assess the residual disability post-ICU discharge using Modified Rankin 

Score (MRS) and Functional Status Score for ICU (FSS-ICU)
Methods. 20 patients with a diagnosis of stroke of pure motor/
sensory type affecting the limbs, Glasgow Coma Scale (GCS) 14–15, 
Richmond Agitation Sedation Scale (RASS) − 1 to + 1 were recruited. 
Eligible patients would use VR games to improve movement of upper 
and lower limbs daily under supervision of PT. The same PT reviewed 
the patients to assess MRC and FSS-ICU upon transfer out of the unit. 
The total number and duration of VR rehab sessions were recorded.
Results. 15 patients (75%) received 1 VR rehab in ICU, whereas 6 (30%) 
and 1 (5%) patient received 2 and 3 sessions, respectively. A total of 7 
(35%), 9 (45%), and 4 (20%) patients received the first rehab session 
for 15, 20, and 25 min, respectively. On average, the total rehab dura-
tion was 27.5  min (Fig.  1).Majority of the patients (95%), returned to 
their premorbid status of physical mobility.12 patients (60%) had 
improvement in MRS score at hospital discharge.9 patients (45%) had 
improved motor strength of shoulder while 7 (35%) had improved 
motor strength of knee.FSS-ICU increased significantly at ICU dis-
charge and hospital discharge (table 1).
Conclusions. Virtual Reality for early rehabilitation of stroke patients 
in the NICU is viable and shows promise.
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Introduction. Patients with COVID-19 associated acute respiratory dis-
tress syndrome (ARDS) have a high risk to develop acute kidney injury 
(AKI) (1, 2) and this may be associated with an up to 19-fold increased 
odds of in-hospital death in COVID-19 patients that develope AKI (3). 
Therefore, early prediction of AKI is crucial in order to implement pre-
ventive strategies. However, using current standard markers of kidney 
function such as serum creatinine and urinary output, the recognition 
of AKI is unacceptably delayed in up to 43% of hospitalized patients 
(4).
Objectives. This study investigates the predictive performance of 
tissue inhibitor of metalloproteinases 2 and insulin like growth fac-
tor binding protein 7 [TIMP-2]*[IGFBP7] in critically ill patients with 
COVID-19 associated ARDS.
Methods. This is a multicenter, prospective, observational study con-
ducted at twelve centers across Europe and the United Kingdom. Criti-
cally ill patients with moderate or severe COVID-19 associated ARDS 
were included and serial measurements of [TIMP-2]*[IGFBP7] were 
performed. The primary endpoint was the development of moderate 
or severe AKI according to the KDIGO definition.
Results. The study enrolled 300 patients that were available for the pri-
mary analysis, and 39 met the primary endpoint. Outcome parameters 
differed significantly in all outcome measures between patients that 
developed moderate or severe AKI and those that did not (Table 1).
At enrollment, urinary [TIMP-2]*[IGFBP7] had high predictive value for 
the primary endpoint with an area under the receiver operating char-
acteristic curve (AUC) of 0.89 (95% CI, 0.84 to 0.93). [TIMP-2]*[IGFBP7] 
was significantly higher in endpoint-positive patients at enrollment 
and at 12h.
Conclusions. Urinary [TIMP-2]*[IGFBP7] predicts the occurrence of AKI 
in critically ill patients with COVID-19 associated ARDS. In this study, 
we demonstrated that urinary [TIMP-2]*[IGFBP7] has an even better 
ability to predict AKI than in other settings (5, 6). When adding [TIMP-
2]*[IGFBP7] to a clinical model, risk prediction increased significantly 
compared to only using clinical variables.
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Table 1 (abstract 000040)
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Introduction. Coronavirus disease 2019 (COVID-19) is the result of 
infection with the emerged severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). The clinical spectrum ranges from mild, flu-
like symptoms to a severe viral pneumonia in a minority of cases, 
resulting in an acute respiratory distress syndrome (ARDS). ARDS 

due to COVID-19 is characterised by a high risk of venous thrombo-
embolisms (VTE), especially pulmonary embolism (PE) in at least 
25% of ICU patients (1, 2). This occurs primarily in the absence of 
immunity acquired through vaccination or previous infection and in 
the presence of a hyperinflammatory innate immune responses to 
SARS-CoV-2, which fail to adequately limit viral replication (3). Timely 
recognition and treatment of PE is vital to improve survival. To study 
the role of peripheral blood mononuclear cells (PBMC) in the proco-
agulant state of COVID-19 patients, we performed a functional bioas-
say and related outcomes to the occurrence of PE. The currently used 
methods for diagnosing PE rely on detecting the end net result of the 
immunothrombosis pathway, i.e. the presence of macrothrombi and 
resultant organ dysfunction. The aim of this study was to determine 
whether an assay measuring the procoagulant properties of PBMC, 
which drive immunothrombosis in COVID-19, could show potential 
for early detection of PE in critically ill COVID-19 patients, especially, 
compared to data from computed angiography (CTA) and end‐tidal 
to arterial carbon dioxide gradient. The latter is known as a sensitive 
measure of ventilation to perfusion mismatch (4).
Methods. PBMC were obtained from 20 patients with a computed 
tomography angiograph (CTA) proven PE and compared to 15 COVID-
19 controls without a proven PE. Functional procoagulant properties 
of PBMC were measured using a modified fibrin generation time (MC-
FGT) assay (5). Tissue factor (TF) expression on monocyte subsets were 
measured by flow cytometry. Additional clinical data were obtained 
from patient records including end‐tidal to arterial carbon dioxide 
gradient.
Results. MC-FGT levels were highest in the samples taken closest to 
the PE detection, similar to the end‐tidal to arterial carbon dioxide 
gradient (ETCO2–PaCO2), a measurement to quantify ventilation-per-
fusion mismatch. In patients without proven PE, peak MC-FGT relates 
to an increase in end‐tidal to arterial carbon dioxide gradient. We 
identified non-classical, CD16 positive monocytes as the subset with 
increased TF expression.
Conclusions. We show that the procoagulant state of PBMC could aid 
in early detection of PE in COVID-19 ICU patients. Combined with end‐
tidal to ETCO2–PaCO2 gradient, these tests could improve early detec-
tion of PE on the ICU.
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Introduction. Patients presenting the most severe form of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) disease 2019 
(COVID-19) pneumonia have a prolonged intensive care unit (ICU) 
stay and are exposed to broad-spectrum antibiotics, but the impact of 
COVID-19 on antimicrobial resistance is unknown.
Objectives. Primary objective: To investigate the association of 
COVID-19 with the cumulative incidence of ICU-acquired colonization 
and infection related to multidrug-resistant (MDR) bacteria (ICU-MDR-
col and ICU-MDR-inf, respectively).
Secondary objectives: To describe the microbiology of ICU-MDR-col 
and ICU-MDR-inf in COVID-19 patients, and to determine whether 
COVID-19 modifies the impact of ICU-MDR-col and ICU-MDR-inf on 
ICU length-of-stay, invasive mechanical ventilation (IMV) duration and 
28-day mortality.
Methods. Observational prospective before-after study in 7 ICUs 
in France. All consecutive patients with an ICU stay > 48 h and a con-
firmed SARS-CoV-2 infection were included prospectively and fol-
lowed for 28  days. Patients underwent systematic screening for 
colonization with MDR bacteria upon admission and every week sub-
sequently. COVID-19 patients were compared to a recent prospective 
cohort of control patients from the same ICUs [1]. Screening for MDR 
bacteria was similar in COVID-19 and control patients.
Results. During the first and second waves of the pandemic, 367 
COVID-19 patients were included, and compared to 680 controls. 
After adjustment for prespecified baseline confounders, the cumula-
tive incidence of a composite outcome including ICU-MDR-col and/or 
ICU-MDR-inf was not significantly different between groups (adjusted 
sub-hazard ratio [sHR] 1.39, 95% confidence interval [CI] 0.91–2.09). 
When considering both outcomes separately, COVID-19 patients had 
a higher incidence of ICU-MDR-inf than controls (adjusted sHR 2.50, 
95%CI 1.90–3.28), but the incidence of ICU-MDR-col was not signifi-
cantly different between groups (adjusted sHR 1.27, 95%CI 0.85–1.88).
Among MDR bacteria responsible for ICU-MDR-col and ICU-MDR-inf, 
third generation cephalosporins (3GC)-resistant Enterobacteriaceae 
were the most frequently isolated organisms (~ 75% in the overall 
cohort). Among patients with ICU-MDR-inf, COVID-19 patients had a 
higher incidence of ventilator-associated pneumonia (VAP) related to 
MDR bacteria than controls (65.7% vs. 36.5%).
The occurrence of ICU-MDR-col and/or ICU-MDR-inf was associated 
with a decreased survival (adjusted cHR 3.19, 95%CI 2.04–4.98) and 
a decreased duration of IMV (i.e., a higher probability of extubation 
alive, adjusted cHR 1.23, 95%CI 1.13 to 1.33) in COVID-19 patients, but 
not in controls. There was no impact of the occurrence of ICU-MDR-col 
and/or ICU-MDR-inf on ICU length-of-stay.
Conclusions. COVID-19 patients had an increased incidence of ICU-
MDR-inf compared to controls, but the difference was not significant 

when considering a composite outcome including ICU-MDR-col and/
or ICU-MDR-inf.
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Introduction. There is growing clinical interest in understanding the 
role of the diaphragm in early expiration during mechanical ventila-
tion (1,2). However, the current animal (1,2) and human (3,4) experi-
mental evidence is inconclusive as to whether the "braking" activity 
is an inherent physiological function of the diaphragm, or if it is due 
to the experimental model adopted. Additionally, given the evidence 
of differences between the costal and crural segments (5,6) of the 
diaphragm, it is unclear if this activity is homogeneously distributed 
throughout the entire diaphragm.
Objectives. 1) Is the diaphragm normally active into expiration during 
spontaneous breathing and hypercapnic ventilation? 2) Is expiratory 
diaphragmatic activity distributed equally among the segments of the 
diaphragm, costal and crural?
Methods. In 13 spontaneously breathing canines, awake without 
confounding anesthetic, we measured directly both the inspira-
tory and expiratory electrical activity (EMG), and corresponding 
mechanical shortening of costal and crural diaphragm, at room 
air and during several levels of hypercapnia (RoomAir ~ 38  mmHg; 
LowPETCO2 ~ 46  mmHg; MidLowPETCO2 ~ 53  mmHg; MidHigh-
PETCO2 ~ 58 mmHg; HighPETCO2 ~ 63 mmHg).
Results. During eupnea, costal and crural diaphragm are active into 
expiration, showing significant and distinct expiratory activity, with 
crural expiratory activity greater than costal, for both magnitude and 
duration (Fig.  1,2). This diaphragm segmental difference diverged 
further during progressive hypercapnic ventilation: crural expiratory 
mechanical activity progressively increased, while costal mechanical 
expiratory activity disappeared (Fig. 3).
Conclusions. 1. The diaphragm plays an active role during expiration, 
and its expiratory activity, commonly referred to as "braking," is rou-
tinely expressed during spontaneous breathing.
2. However, this activity is not equally distributed between the costal 
and crural segments of the diaphragm. Studies have shown that the 
"braking" activity of the crural diaphragm is greater in magnitude and 
duration than that of the costal segment.
3. As hypercapnia leads to an increase in ventilation, the expiratory 
activity—“braking”- diverges notably between the two diaphragm 
regions. Indeed, crural expiratory activity greatly increases, while 
costal expiratory decreases in magnitude and duration, and tend to 
disappear.
The distinct expiratory response for each diaphragm segment would 
suggest a differing neural activation of the two segments.

https://doi.org/10.1007/s00134-022-06954-0
https://doi.org/10.1007/s00134-022-06954-0
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Figure 1 (abstract 000046)
The expiratory activity of crural diaphragm, is greater than costal, dur-
ing eupnea.
Visualization of intrabreath analysis with percentage of Total time 
(%TTOT) slices of the whole breath. Typical recording of airflow, Crural, 
Costal diaphragm EMG (Volt, V) activity, and Shortening, during base-
line room air (mean ~ 38 PETCO2 mmHg).
From top to bottom: airflow, moving average EMG (mavgEMG), and 
Shortening (%LBL) of Crural (CRU) and Costal (COS) diaphragm, 
respectively.

Figure 1 (abstract 000046)
Intrabreath profile of Crural (black square) and Costal (black dot) EMG 
activity. The "braking" activity of Crural is significantly greater than 
Costal, at room air.

EMG activity (Volt) is expressed in absolute values, at Room Air. Air-
flow, gray line; onset of expiration, vertical dot line. Significance, * 
P < 0.05.

Figure 3 (abstract 000046)
During hypercapnia, the relative mechanical action of Crural (black 
square) is significantly greater than Costal (black dot). Diaphragm 
Shortening is expressed as relative values. Significance, *P < 0.05.
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Introduction. Severe acute respiratory syndrome coronavirus type 2 
(SARS-CoV-2) is characterized by its rapid progression to acute hypox-
emic respiratory failure (AHRF) (1), with a prevalence between 20 and 
40% 2. It requires increased oxygen therapy and, in the case of pro-
gression, there is the need for orotracheal intubation (OTI) and early 
invasive mechanical ventilation (IMV) to avoid self-inflicted lung injury 
(SILI) (2).
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High-flow nasal cannula therapy (HFNC) is increasingly used in the 
treatment of ARTI, secondary to SARS-CoV-2 infection, as a potentially 
attractive strategy to avoid IMV (3). Multiple predictor indices of OTI 
requirement and the need for admission to the intensive care unit 
(ICU) have been developed (1), such as the 4C (4) and the ROX index 
(iROX) (5), with a failure of 29% of these scales in the population (6). 
They have a sensitivity of 86.8%, a specificity of 52.2%, and an AUROC 
of 0.759 (6).
The oxygen debt (DEOx) determines the total amount of oxygen 
molecules that does not supplement excessive oxygen consumption 
(VO2) at rest, without being altered by body temperature, age, and 
body surface area (7,8), indicating an increase in oxygen demand to 
tissues below the critical oxygen delivery (DO2) (7,8). Studies have 
proposed simplified formulas, with the use of base excess (BE) and lac-
tate in comparison with other variables. They have an adequate cor-
relation and easy clinical application (7), as a perfusion parameter and 
management center of the critical patient (7,9), acquired in arterial 
gases for a quantitative, reproducible, feasible, and easily accessible 
measurement.
Given the uncertainty surrounding the decision to advance OTI in 
patients with SARS-CoV-2 who were under management with HFNC, it 
is important to develop and validate stratification tools to define when 
to initiate IMV (7).
Objectives. The aim of the study was to determine the validity of 
quantitative measurement of oxygen debt (DEOx) according to arte-
rial gases compared to the use of iROX in patients with high-flow nasal 
cannula (HFNC) therapy requirement, presenting with acute respira-
tory failure as a consequence of SARS-CoV-2 infection. In addition, we 
aimed to identify the factors associated with the need for orotracheal 
intubation (OTI).
Methods. This is a retrospective observational cohort study of a data-
base collected from patients with SARS-CoV-2 infection admitted to 
intensive care units with hypoxemic acute respiratory failure and had 
received HFNC upon admission during the Covid-19 pandemic (March 
23, 2020 through August 02, 2021). The variables of interest were fac-
tors determining the predictive ability of DEOx and iROX. We used a 
multiple logarithmic regression model to correct for confounding and 
mixed-effects variables, and validated for OTI in patients treated with 
HFNC.
Results. From a total of 373 patients treated with HFNC, 317 patients 
(84.9%) required invasive mechanical ventilation. APACHE II (AOR 
1.44; 95% CI: 1.14–1.83, p 0,032), vasopressor use (AOR 27.7; 95% CI: 
1.83–420,63, p 0,017), and DEOx (AOR 1.26; 95% CI: 1.10–1.44, p 0,001) 
were associated with the need for intubation. The predictive model 
between iROX and DEOx evidenced an AUC of 0.535 vs. 0.606, respec-
tively, with a DEOx cut off point of 7.14 (± 10.16, p < 0.01). DEOx as 
an independent factor of OTI presents an OR 2,48 with cut point 4.5 
mlO2/kg (AUC 0.780, CI 95%, 0.753–0.808, p < 0.01).
Conclusions. Our study is the only one that documents the useful-
ness of DEOx as a quantitative measurement to predict the need for 
OTI in patients with acute respiratory failure associated with SARS-
CoV-2 infection who were being managed with HFNC according to the 
models established in multiple logarithmic regression with the cor-
rection of confounding variables with a good predictive value above 
iROX. This could be a reproducible and valid method to implement 
its use and extrapolate to other populations. Oxygenation was not a 
good factor for failure in HFNC, whereas APACHE II, vasopressor use, 
and albumin were independently associated with intubation. Further 
studies and data from other centers are needed to characterize the 
usefulness of DEOx more precisely in view of the possibility of further 
expanding a term with global characteristics in intensive care and of 
great clinical relevance.

Figure 1 (abstract 000049) Flowchart of the admission of subjects to 
the study. ICU - intensive care unit , n - number , HFNC  -  high flow 
nasal. SARS-CoV-2 - Severe acute respiratory syndrome coronavirus 2. 
OTI - Orotraquel intubation

Figure 2 (abstract 000049) Abbreviation: DEOX- Oxygendebt. IROX- 
ROC index. AUC - area under the curve. ROC - receiver operating char-
acteristics. OTI - Orotraquel intubation

Table 1 (abstract 000049) General characteristic of patients present-
ing SARS-CoV-2 with ARIH under management  with HFNC
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Table 2 (000049) Factors associated with OTI in 372 with SRS-CoV-2 
under magement with HFNC
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Introduction. Brain death triggers an inflammatory cascade that 
damages organs before harvesting, affecting the quality of grafts and, 
consequently, transplantation outcomes. This randomized clinical trial 
aims to compare the effect of liraglutide versus placebo in attenuating 
brain death-induced inflammation and oxidative stress in brain-dead 
donors.
Methods. We conducted a double-blinded, placebo controlled, ran-
domized clinical trial involving brain-dead donors. Subjects were 
randomized to receive either liraglutide or placebo after completion 
of brain death protocol and where followed until organ retrieval. Pri-
mary outcome was the reduction in interleukin-6 (IL-6) serum levels. 
Secondary outcomes were changes in other serum pro-inflammatory 
(IL-1β, INF-δ, TNF-α) and anti-inflammatory cytokines (IL-10), expres-
sion of antiapoptotic (BCL-2, BIP, CHOP) and antioxidant (SOD-2, 
UCP-2) genes, and expression of inflammatory (TNF), antiapoptotic 
(CHOP) and antioxidant (SOD-2) proteins in liver biopsies. Cytokines 
were measured using multiplex ELISA method. Gene expression was 
evaluated by RT-qPCR in liver tissue, and protein quantification was 
performed by immunohistochemistry in paraffin-embedded liver 
sections.
Results. From September 2018 to December 2020, a total of 50 
brain-dead donors were randomized to receive subcutaneous lira-
glutide or placebo. Liraglutide group had lower cytokine levels com-
pared to placebo during the follow-up: Δ IL-6 (−  28 [−  182 to 135] 
vs. 32 [−  10.6 to 70.7] pg/mL; p = 0.041) and Δ IL-10 (−  0.01 [−  2.2 
to 1.5] vs. 1.9 [− 0.2 to 6.1] pg/mL; p = 0.042), respectively. Gene and 
protein expression were not modified by liraglutide. Treatment with 
liraglutide did not increase organ recovery rate OR 1.24 (CI95% 0.18–
8.64), p = 0.82.
Conclusions. The use of liraglutide reduces IL-6 and prevented the 
increase of IL-10 levels in brain-dead donors. [T1] Expression of genes 
and proteins related to inflammation, apoptosis and oxidative stress 
were not modified by treatment with liraglutide. ClinicalTrials.gov ID: 
NCT03672812.
[T1]Cris, ajuda a descrever melhor isso: a IL-6 cai, mas a IL-10 sobe 
menos com liraglutida.
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Figure  2 (abstract 000052) Interleukin-6 levels (IL-6) in liraglutide  
and placebo groups. A. Difference  in IL-6 levels between the  second 
minus the first time point (IL-6) using the intention -to treat analysis. B. 
Difference in △IL-6 levels bewteen the second  minus first time point 
(△IL-6) using the per  protocol analysis
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Introduction. Coronavirus disease 2019 (COVID-19) has spread 
around the worldwide since its initial outbreak in Wuhan China 
in December 2019, with a global mortality rate of 5% (1). Observ-
ing severe clinical forms that require management in an intensive 
care unit (ICU) and those presenting with adult respiratory distress 
syndrome (ARDS) and/or Multiple organ dysfunction syndrome 
(MODS) (2), highlights the importance of ICU in the assessment, 
stabilization and management of these patients during the 
pandemic.
One of the main goals of patient care in the ICU is to maintain an ade-
quate delivery of oxygen (DO2) to the tissues, which allows sufficient 
production of cellular energy to guarantee adequate organic func-
tioning; in other words, to correct the oxygen debt (DEOx) generated 
during critical conditions to maintain the basic cellular processes that 
allow the patient to survive (3). The DEOx concept is commonly used 
in the ICU to indicate a change from aerobic to anaerobic metabo-
lism (3), but its clinical utility is not completely clear (3), being a little 
used tool and in many places a “ end forgotten." However, in studies 
of hemorrhagic shock (4) and postoperative states (5,6), DEOx has 
shown a correlation with the clinical outcomes of MODS and mortal-
ity (6,7).
In patients with severe SARS-CoV-2 (Severe acute respiratory syn-
drome coronavirus 2) infection, there may be a deficit in oxygen 
consumption (VO2) (6) and wide variability in the patient’s clinical 
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condition; DEOx measurement is not is altered by factors such as age, 
body surface area, and temperature (4), and can be used as a prog-
nostic tool in these patients. DEOx has a simple and reproducible 
calculation that indicates the critical DO2 at rest (8), calculated from 
equations where the levels of lactate and base excess (BE) obtained 
from arterial gases are used (4). DEOx is not included in general prog-
nostic scores such as the SOFA Score (Sequential Organ Failure Assess-
ment score) (8), APACHE II Score (Acute Physiology and Chronic Health 
Evaluation II) (9), or in specific scores for COVID-19 such as the 4C (10), 
which opens the possibility that this value can generate additional, 
useful and complementary information to that provided by these 
scores. However, DEOx has not been widely and reliably studied in 
severely ill COVID-19 patients. The aim of this study was to determine 
the validity of DEOx through indirect quantitative calculation to pre-
dict MFO and 28-day mortality in patients admitted to the ICU.
Objectives. The main goal of critical patients is to maintain an ade-
quate tissue DO2, avoiding DEOx as an indicator of critical DO2. The 
objective of this study was to determine the validity of DEOx through 
indirect quantitative calculation to predict MODS and 28-day mortality 
in patients admitted to the ICU for SARS-CoV-2 infection in relation to 
the APACHE II, SOFA, and 4C Scores.
Methods. Retrospective cohort study included patients with SARS-
CoV-2 infection admitted to the ICU between 2020 and 2021. Acute 
Physiology and Chronic Health Evaluation (APACHE II), Sequential 
Organ Failure Assessment (SOFA) and 4C mortality scores were calcu-
lated upon admission to the ICU, comparing its accuracy in predicting 
mortality at 28 days and FOM with DEOx.
Results. 708 patients were included, with a mortality rate of 44.4% 
(n = 315), of these, 72.5% were men, with a DEOx value of 11.16 ml 
O2/kg. The mean age was 58.7 (SD 14.51) years. Multivariate analy-
sis independently related DEOx to mortality, as well as intubation 
with an OR of 8.69 (95% CI, 4.28–17.62) and renal injury of 3.35 
(95% CI, 2.40–4.68), and for each point increase in creatinine the 
risk of MODS increased with an OR of 4.1 (95% CI, 1.87–8.98). To 
determine the precision of the scores, an AUROC analysis was per-
formed with weak discrimination and similar behavior for the pri-
mary outcomes. The most accurate scale for mortality and MODS 
was 4C with an AUC of 0.683 (95% CI, 0.64–0.72) and APACHE II 
with an AUC of 0.814 (95% CI, 0.77–0.85), while that of AROC of 
DEOx was 0.612 (95% CI, 0.57–0.65) and 0.646 (95% CI, 0.57–0.71), 
respectively.
Conclusions. DEOx as a predictor of MODS and 28-day mortality in 
a critically ill patients with SARS CoV-2 was similar to the APACHE II, 
SOFA, and 4C scores. The correlation of the DEOx with these scales can 
be useful for early interventions in the critically ill patients.

Figure 1 (abstract 000055) Flowchart of the admissionof subjects to 
the study

Figure  2 (abstract 000055) DEOx in comparison with the different 
scores. AUROC, area under the curveof receiver operating characteris-
tics; SOFA , Sequential organ failure assessment; APACHE, acute physi-
ology and chronic health disease classification system   

Figure  3 (abstract 000055) DEOx in comparison with the different 
scores. AUROC, area under the curveof receiver operating character-
istics; APACHE, acute physiology and chronic health disease classifica-
tion system   

Table 1 (abstract 000055) Clinical and demographic characteristicsof 
the 708 patients inclued in this study
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Introduction. Status Epilepticus (SE) is kind of common neuronal 
disorders that accompanied with persistence seizure with oxida-
tive damage, and consequently it can be acquired chronic epilepsy, 
goes through the latent period. Excessive oxidative stress can cause 
neuronal cell death in acute epileptic phase that is key factor in 
progression of epileptogenesis. Sirtuin 3(Sirt3) is NAD + -depend-
ent histone deacetylases, has been considered as an important role 
through regulating manganese superoxide dismutase (Mn SOD), 
which is major antioxidant enzymes that contributes to aging and 

neurodegeneration. In present study aims to investigate the effect of 
Sirt3 deficiency on neuronal damaged and epileptogenesis following 
pilocarpine-induced SE.
Methods. Sirt3 KO on a C57BL/6 background and wild-type (WT) 
C57BL/6 mice were administrated to pilocarpine. Seizure onset, spon-
taneous recurrent seizures and mortality are assessed. At 2  months 
after pilocarpine-induced SE, hippocampal damage assessed. In addi-
tion, alteration of astrocyte and MnSOD activity were assessed in 
latent period.
Results. Sirt3 deficiency showed increased mortality rate, but no dif-
ference detected in seizure onset time after pilocarpine injection. 
Interestingly, total numbers of spontaneous recurrent seizures were 
increased, and hippocampal neuronal loss remarkably exacerbate in 
chronic epileptic period in Sirt3 deficiency. Also, severe gliosis and 
decreased MnSOD activity was detected in Sir3 deficiency rather than 
WT.
Conclusions. This study suggest that Sirt3 deficiency could be related 
with development and severity of spontaneous recurrent seizures dur-
ing epileptogenesis in pilocarpine – induced seizure model.
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Introduction. Acute lung injury (ALI)/acute respiratory distress syn-
drome (ARDS) is an acute life-threatening respiratory critical syndrome 
with acute onset, rapid progression and high mortality. There is still a 
lack of effective therapeutic drugs, hence it is urgent to find new thera-
peutic targets. Emerging evidence indicates extracellular vesicles (EVs) 
play a critical role in the pathogenesis of inflammatory diseases [1]. 
Our earlier studies revealed that EVs isolated from the perfusate of the 
ex vivo perfused human ALI model could cause acute injury in naive 
human lung, and demonstrated that these EVs were primarily derived 
from endothelial cells [2], suggesting that pulmonary endothelial cell-
derived EVs (EC-EVs) play an important role in ARDS. However, it is still 
unknown how EC-EVs aggravate lung injury.
Objectives. To clarify the role and underlying mechanisms of EC-EVs 
in the occurrence and development of ALI/ARDS.
Methods. Mouse pulmonary microvascular endothelial cells were 
stimulated with LPS or not to isolate normal EC-EVs (Con-EVs) or 
inflammatory EC-EVs (LPS-EVs). These EVs were injected into C57BL/6J 
wild-type mice intravenously and then examined for lung inflamma-
tion by qRT-PCR and histological assessment. Fluorescence labeled EVs 
were injected into mice, flow cytometry analysis confirmed the target 
cells of LPS-EVs among various immune cells. Clodronate liposome 
was used to reduce peripheral monocytes before injection of LPS-EVs 
into mice, and then the degree of lung injury and inflammation was 
measured. Multicolor flow cytometry was used to evaluate the pheno-
typic changes of pulmonary monocyte-derived macrophages in mice 
treated with LPS-EVs. In vitro co-culture system was applied where the 
mouse bone marrow-derived monocytes were co-cultured with EC-
EVs to further confirm the results of in vivo studies by flow cytometry, 
qRT-PCR and ELISA.
Results. The mice injected with LPS-EVs exhibited varying degrees of 
increased respiratory rate, mental distress, and decreased food intake. 
Further testing revealed that the expression of inflammatory factors 
in the lung tissue of LPS-EV-treated mice was significantly higher than 
that of Con-EV-treated mice, which was consistent with the results of 
pathological sections of the lung tissue, indicating that LPS-EVs could 
lead to ALI. Flow cytometry results showed that the injected LPS-EVs 
were preferentially ingested by monocytes in the lung. The degree of 
lung injury and inflammation caused by LPS-EVs was decreased after 
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the depletion of monocytes. In addition, in vivo studies showed that 
LPS-EV treatment significantly increased the number of monocyte-
derived macrophages in the lung and promoted their differentiation 
into the pro-inflammatory M1 type macrophages, but it was worth 
noting that LPS-EV treatment had no effects on tissue resident mac-
rophages. In  vitro studies also confirmed that LPS-EVs could drive 
mouse bone marrow-derived monocytes to differentiate into M1 type 
macrophages.
Conclusions. The present study demonstrated that EC-EVs gener-
ated upon inflammatory stimulation could lead to lung injury by 
targeting monocytes and changing their fate into pro-inflammation 
macrophages. This study revealed an unknown crosstalk between 
endothelial cells and monocytes, and clarified the important role of 
EC-EVs in the development of ALI/ARDS, which is expected to pro-
vide new therapeutic targets for the prevention and treatment of ALI/
ARDS.
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Introduction. Up to 20% of patients with COVID-19 get critically ill 
and require intensive care unit (ICU) admission. At hospital discharge, 
most patients still have physical and mental limitations, which affect 
their quality of life. Pulmonary functional alterations in patients with 
COVID-19 vary from the absence of functional abnormalities to restric-
tive and diffusion impairments.
Objectives. We aimed to describe pulmonary function abnormali-
ties as well as their impact on the 6-min walk test (6 MWT) and SF-36 
physical component summary (PCS) score in patients with COVID-19 
at ≥ 3 months after hospital discharge.
Methods. This retrospective observational cohort study included 
65 patients 18  years and older with severe COVID-19 confirmed by 
real-time reverse transcriptase-polymerase chain reaction (RT-PCR), 
admitted to a 35-bed intensive care unit of a tertiary hospital from 
April 2020 to October 2021. Pregnant and breastfeeding women, 
palliative care as well as chronic obstructive pulmonary disease and 
symptomatic asthmatic patients were excluded. Patients were evalu-
ated after at least 3  months after hospital discharge in our multidis-
ciplinary follow-up clinic. A trained research team applied the 6-min 
walk test, pulmonary function tests and the physical component sum-
mary (PCS) score of quality of life.. Pulmonary function tests included 
forced vital capacity (FVC), forced expiratory volume in the first second 
(FEV1), FEV1/FVC ratio and MMEF (maximal mid-expiratory flow) using 
spirometer Spirobank II—MIR, Italy. The standardization and catego-
rization of functional changes were based on Brazilian guidelines for 
pulmonary function tests.
Results. From April 1, 2020, to October 31, 2021, 689 patients were 
admitted to the ICU for COVID-19 at the Hospital São Domingos. 
Moreover, 358 and 332 patients were discharged from the ICU and 

hospital, respectively. Among them, 65 discharged patients were eval-
uated at the hospital’s ICU follow-up clinic within a median post-dis-
charge period of 146 (120–183) days The median age of the enrolled 
participants was 50 years (43–60 years), with 36 (55.3%) men and 29 
(44.6%) women. The most common comorbidity was hypertension (22 
patients, 33.8%), followed by diabetes (13 patients, 20%) and obesity 
(9 patients, 13.8%). In addition, 45 (69.2%) patients underwent inva-
sive mechanical ventilation. Furthermore, 27 (41.5%) patients had 
abnormal PFT findings as follows: FVC < 80% in 21 (32.3%) patients, 
FEV1 < 80% in 17 (26.1%) patients, FEV1 / FVC < 0.7 in 0 patients, and 
MMEF < 65% in 4 (6.1%) patients. Compared with patients without 
abnormal PFT findings, patients with abnormal PFT findings were 
older and had significantly higher ferritin levels [1358 (635–1807) vs. 
2000 (886–3000), p = 0.02]. There were no significant between-group 
differences in invasive and noninvasive respiratory support, mechani-
cal ventilation duration, vasopressor use, and renal replacement ther-
apy. However, compared with the group with normal PFT findings, 
the group with abnormal PFT findings showed a significantly lower 
6-MWT score [78% (0.0–92) vs. 95% (75–100), p = 0.01] and worse PCS 
scores [39.4 (32.1–51.3) vs. 52.0 (47.4–57.3), p = 0.007].
In the logistic regression model of PFT after 4 months with adjustment 
for independent covariates, multivariate analysis showed statistical 
significance for the PCS (p = 0.01) and a tendency toward significance 
for the 6-MWT (p = 0.09).
Conclusions. This retrospective study showed that a significant pro-
portions of patients who are discharged from hospital after treatment 
of severe COVID-19 present alterations in pulmonary function tests 
after at least 3 months of the discharge and these alterations impact 
on physical functional capacity and quality of life.
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Introduction. Quality Improvement (QI) Project was set out in the 
Surgical Intensive Care Unit (SICU) with aim to improve Delirium Man-
agement. Duration of delirium is an independent predictor of long-
term cognitive impairment after critical illness. Delirum in ICU results 
in increased morbidity and mortality, motor, cognitive and functional 
decline, LOS in hospital & hospital costs. 66–84% of delirium in its 
hypoactive form remains unrecognized. Early diagnosis of delirium 
improve the prognosis of the patients.
Objectives. To increase the percentage of patients (aged 65 years old 
and above, SICU emergency admission) receiving optimal delirium 
management** from 17 to 80% within 6 months.
**Optimal delirium management includes both timely detection and 
structured delirium intervention.
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Timely detection of delirium
 + delirium risk assessment within 24h of admission to SICU.

 + accurate CAM-ICU use.
 + delirium documented as current issue in patient’s notes.

Structured delirium intervention
 + correct siting of patient to receive multi-disciplinary delirium manage-
ment care.

 + delirium prevention OR delirium intervention.
Methods. Metholody used for Quality Improvement Project, includ-
ing macro and micro flowchart following a patient journey, root cause 
analysis as evidenced on the cause and effect diagram. Pareto chart 
to determine which root causes to embark on to target root cause for 
interventions. Intervention were then carried out through Plan-Do-
Study-Act (PDSA) cycles to implement interventions in a step wise pro-
cess and measure if there are improvements to the rates of Delirium 
Care management during the period of May through July 2022.
Results. With the implementation of a multi-disciplinary delirium 
management with the aim to improve optimal delirium manage-
ment, the baseline rate for optimal delirium care increased from 17% 
to 31.3% on average 11 weeks after initiation of the quality improve-
ment. This includes timely detection of delirium onset as well as struc-
tured delirium management strategies based on risk categories—with 
patients at lower risk into delirium prevention or higher risk patient 
receiving delirium intervention.
There was also 1 day reduction in delirium duration of 4 to 3 days for 
those who developed duration after the interventions has been intro-
duced, and these could translate to potential cost savings of SGD 
$44,255. ICU length of stay is also reduced by 1 day.
We recognize that delirium is also multifactorial, and data from ret-
rospective collection of data could have its limitations as well, and 
results showed are of association rather than casusation. There are 
also other benefits of having a structured management plan which 
includes better coordination and awareness among various multidis-
ciplinary care teams—including the nursing, physiotherapist, occupa-
tional and medical team in managing the patient.
Conclusions. In conclusion, delirium which has a multifactorial cause, 
would benefit from a structured management plan. Patients at risk of 
delirium should be assessed for delirium routinely and multi-discipli-
nary structured intervention targeted to patients based on their risk 
categories. This could help to reduce delirium duration, potentially 
length of ICU stay and significant cost savings.
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Introduction. Colonization of carbapenem-resistant Enterobacterale 
(CRE) is considered as one of vital preconditions for infection, with 
high morbidity and mortality. Identifying potential risk factors for the 
switch from CRE colonization to infection is significant for early detect-
ing high-risk patients and developing effectively preventive and thera-
peutic strategies.
Objectives. To construct a reliable prediction model and develop 
preventive and therapeutic strategies for those high-risk infected CRE 
carriers.
Methods. A retrospective cohort study was conducted in two Chinese 
tertiary hospitals for patients with CRE colonization from 2011 to 2021. 
Univariate analysis and the Fine-Gray subdistribution hazard model 
were utilized to identify potential risk factors for CRE-colonized infec-
tion, while death was the competing event. A nomogram was estab-
lished to predict 30-day and 60-day risk of CRE-colonized infection.
Results. 879 eligible patients were enrolled in our study and divided 
into training (n = 761) and validation (n = 118) group, respectively. 
There were 196 (25.8%) patients suffered from subsequent CRE infec-
tion within 20 (interquartile range [IQR], 14–32) days after detection 
of colonization. Multisite colonization, polymicrobial colonization, 
catheterization and receiving albumin after colonization, concomitant 
respiratory diseases, receiving carbapenems and antimicrobial combi-
nation therapy before CRE colonization within 90 days were reserved 
in final model. Model discrimination and calibration were acceptable 
for predicting the probability of 60-day CRE-colonized infection in 
both training (area under the curve [AUC], 74.7) and validation dataset 
(AUC, 81.1). Decision-curve analysis revealed a significantly better net 
benefit in current model.
Conclusions. In conclusion, as a convenient clinical tool, our nomo-
gram exhibits a good predictive performance, which could be useful 
to early identify CRE carriers with high risk of subsequent infection.

Model-informed nomogram for prediction of 30-day and 60-day 
cumulative risk of developing subsequent CRE infection. Abbrevia-
tion: CRE: carbapenem-resistant Enterobacterales; Pr: Probability; T: Time 
(days).
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Calibration curves for the (a) training dataset and (b) validation data-
set. The AUC is expressed as the point estimates and 95% CI. A clini-
cal prediction model with an AUC value > 80 is deemed to have a good 
discriminatory accuracy. The 45° angle long black solid line indicates 
an ideal calibration, as predicted and observed probabilities are equal. 
Abbreviations: AUC: the area under the curve; CI: confidence interval; 
CRE: carbapenem-resistant Enterobacterales.
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Introduction. Early initiation of continuous renal replacement therapy 
(CRRT) improves outcomes in patients with acute liver failure (ALF), 
however there are no studies in patients with acute on chronic liver 
failure (ACLF).
Methods. ACLF patients with septic shock and Stage 3 AKI after ini-
tial fluid resuscitation underwent open-label randomization to early 
group (EG) wherein CRRT was initiated within 6–24 h of presentation 
while in the late group (LG) CRRT was initiated once the patient met 
absolute criteria. Dialysis response was defined as improvement in 
hemodynamics with lactate clearance after initiation of CRRT at 48 h. 
Renal recovery was defined as discontinuation of CRRT with improve-
ment in renal functions and urine output > 400  ml/day in patients 
who were anuric. Urine and plasma samples (n = 30) were collected 
at initiation of CRRT and after 48  h for analysing the impact of CRRT 

on markers of inflammation and endothelial function, renal injury and 
repair. Primary endpoint was 28-day mortality.
Results. Fifty-one patients with ACLF (aged 41.36 ± 9.57  years, 93% 
males), 78% alcohol-related with mean MELD 37.72 ± 6.84, and SOFA 
12.36 ± 3.10 score were enrolled. Baseline demographic and renal 
parameters were comparable. The cause of sepsis in the majority 
of patients was pneumonia [80.0% vs. 83.7%; p = 0.795] in EG vs. LG 
respectively. Dialysis response was associated with higher chances 
of renal recovery, P < 0.001, OR 0.118, 95% CI 0.061–0.226. Time to 
CRRT initiation from septic shock was significsntly associated with 
renal recovery, P = 0.011, OR 0.95, 95% CI 0.92–0.99. Each hour delay 
in initiation of CRRT from the onset of septic shock was associated 
with 5% decrease chance of renal recovery. The mean time to CRRT 
in EG (n = 50) and LG (n = 50) after vasopressors was 14.47 ± 5.38 and 
47.73 ± 27.98 h respectively (p < 0.001). Mean dosage of CRRT in both 
group was not different [20.13 ± 0.82 vs. 20.76 ± 2.21; p = 0.135].
Mortality at 28-days [20 (48.8%) vs. 36 (81.8%); p = 0.048] was signifi-
cantly lower in the EG. Patients in EG showed a significantly higher 
urea reduction ratio [27 (54%) vs. 14 (28.6%); p = 0.014], recovery of 
renal functions [22 (44%) vs. 10 (20%); p = 0.018], and a lower inci-
dence of intradialytic hypotension (IDH) [23 (39.7%) vs. 35 (60.3%); 
p = 0.025]. The two groups were comparable for achievement of target 
ultrafiltration goals [19 (43.2%) vs. 11 (23.9%); p = 0.074], lactate clear-
ance at 24 h [20 (45.5%) vs. 14 (30.4%); P = 0.192], and the duration of 
intensive care unit stay (7.12 ± 2.38 vs. 5.43 ± 1.67; p < 0.001). The dialy-
sis response was higher in EG [36 (72%) vs 25 (50%); p = 0.031] and the 
duration of RRT was better in EG [60.9 ± 51.7 vs. 33.9 ± 45.9; p = 0.032]. 
Patients in LG showed significantly higher renal injury and decreased 
renal repair markers at CRRT initiation. A significant decrease in renal 
and endothelial injury, increase in repair markers was noted in dialysis-
responders. [Figure].
Conclusions. Early initiation of CRRT restores hemodynamics, 
endothelial function, enhances renal recovery and improves over-
all outcomes and should be considered in ACLF patients with septic 
shock and AKI.

Fig 1 (abstract 000067) In baseline urine maker analysis, renal injury 
maker Renin were significantly high in late CRRT (continuous renal 
replacement therapy) with respect to patients with early CRRT. Also, 
heatmap depicted the segregation in their respective groups. (B) 
Further, urine NGAL, renin and KIM - I (Kindney injured molecule-1) 
were significantly elevated after post RRT  in dialysis non-responder 
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(D-NR) patients, while these markers were declined after post therapy 
in case of dialysis responders (DR). ALso, the renal repair marker OPN 
(osteopontin) was significantly increased after post therapy in DR 
as compared to D-NR. In vascular functional analysis, ADAMTS (was 
signigficantly eleverated after RRT in DR as compared to D-NR. On the 
other hand, vascular injury marker vWF (Von WIillebrand factor) was 
significantly increased after therapy in D-NR. (C) Futhermore, patients 
with DR showed improvement in Pulmonary functionality [lung water 
(ELWI), pulmonary vascular permeability index (PVPPI) and systemic 
vascular resistance (SVR)].   
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Introduction. Bioelectrical impedance analysis (BIA) has advantages 
of obtaining results quickly, safely, reproducibly, and non-invasively. 
Phase angle (PhA) is one of the parameter of BIA, its values represent 
the permeability or integrity of cell membrane. With the exception of 
C-reactive protein (CRP), few studies have estimated an association 
between PhA and these conventional biomarkers. Herein, we aimed 
to investigate the association between the PhA value and the con-
ventional inflammatory markers in postoperative patients in intensive 
care unit (ICU). Also, the correlation between the change in PhA and 
the occurrence of infectious complication were determined.
Methods. From July 2020 to February 2022, retrospective observation 
study conducted in 221 patients who admitted to ICU after abdomi-
nal surgery. BIA measurements and blood sampling were routinely 
performed the next morning. The relationship between PhA and the 
inflammatory markers were assessed after adjusting for age and body 
mass index (BMI). Univariate and multivariate logistic regression analy-
sis was performed to examine the predisposing factors for postopera-
tive infections.
Results. Among 221 patients admitted to ICU after abdominal sur-
gery, infectious complications occurred in 62 cases. CRP, procalcitonin, 
or presepsin levels were negatively correlated with PhA in both gen-
der. (−  0.295, −  0.198 or −  0.212 of partial correlation coefficients, 
respectively in males, and 0.313, − 0.245 or − 0.36 of partial correla-
tion coefficients, respectively in females) But, white blood cell did 
not show significant association with PhA in both genders. For males, 
increased level of CRP on postoperative day1(POD1) was revealed as 

the significant predicting factor for postoperative infectious complica-
tion [odds ratio (OR): 1.184, 95% confidence interval(CI): 1.090–1.285, 
p < 0.001]. For females, increased Acute Physiology and Chronic Health 
Evaluation II score at admission (OR: 1.457, 95% CI: 1.068–1.987, 
p = 0.018), increased level of presepsin on POD1 (OR: 1.003, 95% CI: 
1.001–1.006, p = 0.016) and decreased value of PhA on POD1 (OR: 
0.980, 95% CI: 0.967–0.993, p = 0.003) were revealed as the significant 
predicting factors.
Conclusions. Phase angle obtained through BIA can be used as a pre-
dictor of infection as it shows a significant association with inflamma-
tory markers. Phase angle measurements through BIA could improve 
patient prognosis after abdominal surgery through the careful obser-
vation of infections and early, appropriate treatment.
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Introduction. Cytomegalovirus (CMV) reactivation must be kept in 
mind in differential diagnosis over Intensive Care Unit (ICU) admitted 
critical patients, especially SARS-CoV-2 sufferers.
Objectives. To evaluate CMV reactivation precocity over severe 
COVID-19 pneumonia patients, we decided to describe incidence and 
time to diagnose.
Methods. A descriptive study (February 2020 to December 2022) over 
severe SARS-CoV-2 pneumonia admitted to Guadalajara ICU (Spain). 
Demographics, severity, time to CMV reactivation diagnosis and type 
of sample were evaluated. Samples were extracted in patients with 
hematologic or hepatic analytics alterations, fever or sudden respira-
tory deterioration. The diagnosis was made by plasma and/or bron-
choalveolar lavage (BAL) polymerase chain reaction (PCR). Categoric 
variables were expressed as frequencies and percentages, and qualita-
tives as median and interquartile range.
Results. PCR for CMV was extracted from over 125 (42,4%) out of 295 
patients (100%) admitted to ICU with severe COVID-19 pneumonia. 
The time from ICU admission to CMV reactivation suspicion median 
was 9 days, and 20 days from ICU admission to symptoms onset. BAL 
PCR was performed in 77 patients (61,6%), plasma PCR in 97 patients 
(77,6%) and both-acquired in 49 patients (29,2%). A positivity of 28.6% 
(22 patients) in BAL samples, 46.4% (45 patients) in plasma samples, 
and 34,7% (17 patients) in both-acquired was found (see table).

Variables N = 125

Demographics and severity
Age (years) 67,0 (58,9–73,53)

Male (%) 90 (72,0)

Charlson Comorbidity Index 3 (2–4)

APACHE II 18 (15–21)

SOFA 7 (5–8)

Symptoms onset—ICU admission (days) 10 (7–14)

ICU stay (days) 30,8 (18,3–48,0)

ICU mortality (%) 41 (32,8)

Related to CMV reactivation
Symptoms—Suspicion (days) 20 (13–25)

ICU admission—Suspicion (days) 9 (2–12)

CMV reactivation (%) 50 (40)

Symptoms—CMV reactivation 20 (14–26)

ICU admission—CMV reactivation 10 (3–13)

Samples
BAL samples (%) 77 (61,6)

BAL positivity (%); (n = 77) 22 (28,6)

Plasma samples (%) 97 (77,6)

Plasma positivity (%); (n = 97) 45 (46,4)

BAL and plasma samples (%) 49 (29,2)

Both-acquired positivity (%); (n = 49) 17 (34,7)

APACHE: Acute Physiology and Chronic Health Evaluation. SOFA: Sequen-
tial Organ Failure Assessment. ICU: Intensive Care Medicine Experimental 
Unit. CMV: Cytomegalovirus. BAL: Bronchoalveolar Lavage

https://doi.org/10.1002/bjs.9919
https://doi.org/10.1001/archsurg.138.3.314
https://doi.org/10.1001/archsurg.138.3.314
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Conclusions. In our series, the time from ICU admission to CMV reac-
tivation suspicion median was 9 days and 20 days to symptoms onset. 
CMV reactivation incidence was 40% in those who were suspected. 
CMV reactivation must be early and actively searched in severe COVID-
19 pneumonia ICU-admitted patients.
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Introduction. Patients in intensive care units experience a sudden and 
critical state with high risk of death. This can lead to a post-traumatic 
impact potentially long-lasting. This study aims to identify traumatized 
patients or not following their stay, to assess their resilience skills and 
to have a better understanding in the involvement of some factors 
in the resilience process such as social support, illness perception or 
quality of life.
Methods. Complementary to the medical study NUTRIREA-3, RésiRéa 
is a prospective and longitudinal study involving 42 different units of 
intensive care in France. At two different times (3 months and 1 year 
after ICU), patient hospitalized for severe critical illness were asked 
to answer 5 scales assesing post-traumatic stress (IES-R), resilience 
(CDRISC), quality of life (SF-36), illness perception (BIPQ) and social 
support (MSPSS). Resilience was defined by a score at CDRISC ≥ 80 and 
a low score at IESR (absence of post-traumatic stress).
Results. A total of 380 patients have been included: 125 women 
(32.9%) and 255 men (67.1%), 61 ± 13  years old, IGS2 56 ± 18, SOFA 
10 ± 3., 22.1% [17.9; 26.9] were suffering from post-traumatique stress 
at 3 months and 17.3% [12.6; 22.9] at 1 year. The rate of patients with 
a score of CDRISC ≥ 80 was 18.0% [14.0; 22.6] at 3 months and 24.3% 
[18.8; 30.5] at 1 year. The rate of resilient patients was 12.6% [9.5; 16.4]. 
In comparison to non resilient patients, resilient patients had a higher 
score of social support at 3 months (MSPSS 78.9 ± 9.3 vs. 70.9 ± 14.3, 

p < 0.001), a better peception of illness (BIPQ 27.7 ± 8.8 vs 38.2 ± 12.6, 
p < 0.001) and a better quality of life (PCS 44.1 ± 10.6 vs 38.9 ± 10.8, 
p = 0.009; MCS 55.3 ± 8.1 vs 47.6 ± 12.4, p < 0.001). These differences 
are still true 1 year after inclusion in the study.
Conclusions. Resilience seems to be an important indicator to con-
sider when focusing on how to better support patients after a stay in 
intensive care and to reduce the risks of PTSD or increase quality of life. 
Resilience by patients from ICU seems to be influenced by social sup-
port and illness perception.
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Introduction. The pandemic caused by the SARS_CoV-2 coronavirus 
is a major healthproblem worldwide. The virus presents with variable 
clinical pictures, ranging from asymptomatic patients to episodes of 
severe pneumonia with symptoms of adultrespiratory distress (ARDS). 
Virus use host cellorganelles to produce their proteins and thus over-
whelm the protein-folding capacity of the endoplasmic reticulum (ER). 
This process evokes ER stress and activation of the unfolded protein 
response (UPR), an adaptivesignaling pathway directed to preserve ER 
homeostasis.The IRE1α-XBP1 branch of the UPR is activatedin many 
viral diseases, and viral RNA might trigger the IRE1α-XBP1 branch via 
Toll-like receptors.since activation of TLR2 and TLR4 by their cognate 
ligands underpins cytokine expressiontrough IRE1α-driven XBP1 splic-
ing (sXBP1).
Objectives. Analyze, through studies of molecular mechanisms, 
whether the transcription factors activated during the response tomis-
folded proteins (UPR), inparticular SXBP1, maintain the transcription of 
genes thatencode the cytokines involved in hyperinflammation. asso-
ciated with cytokine storm (CT).
Methods. Infection by SARS-CoV-2 causes hyperinflammation and 
pneumonia in severalpatients. This differs fromcommon viral res-
piratory infections andtherefore urges a pathophysiological analysis. 
Viruses use host cellorganelles to produce their proteins and thus 
overwhelm the protein-folding capacity of the endoplasmic reticu-
lum (ER). This process evokes ER stress and activation of the unfolded 
protein response (UPR), an adaptivesignaling pathway directed to pre-
serve ER homeostasis. Of note, the IRE1α-XBP1 branch of the UPR is 
activatedin many viral diseases, and viral RNA might trigger the IRE1α-
XBP1 branch via Toll-like receptors. Thisis not unexpected, since acti-
vation of TLR2 and TLR4 by their cognate ligands underpins cytokine 
expressiontrough IRE1α-driven XBP1 splicing (sXBP1). We studied in 
the nasopharyngeal samples and bronchial aspirates (BAS)of patients 
with (60 patients) and without (59 patients) Covid-19 admitted to a 
critical careunit and on invasive mechanical ventilation during the 3rd 
and 4th wave, the presence or absence of active infection and sXBP1.
Results. After observing a high incidence of sXBP1 in RNA obtained 
from nasopharyngeal swabs of SARS-CoV-2 infectedpatients, a sys-
tematic study was undertaken in samples of bronchoalveolar aspi-
rates (BAAs). Thepresence of sXBP1 and a high expression of IL1B, IL6, 
and TNF mRNA were detected during active infection. Monocytic/
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macrophagic populations showed a reduction of markers associated 
with antigen presentationand survival, as well as the IFN stimulated 
gene MX1. In contrast, the expression of the mRNA of the serinepro-
tease TMPRSS2 involved in S protein priming showed a high expres-
sion. TLR8 mRNA showed an overwhelmingexpression as compared 
to TLR7 mRNA. MDDCs activated with ssRNA40, a selective TLR8 ligan-
dinduced sXBP1, and the expression of IL-1β, IL-6, and TNFα at mRNA 
and protein levels. These responseswere blunted by the IRE1α ribonu-
clease inhibitor MKC8866 and enhanced by the non-toxic IRE1α-XBP1 
activatorIXA4.
Conclusions. The SARS-Cov-2 coronavirus infection occurs with a viral 
infection withvariable clinical pictures, whose pathogenic mecha-
nisms are still not fully known, as well as its diagnostic and therapeutic 
management. For this purpose, the present studyintends to study the 
involvement of TLR 7/8 and SxBP 1 in viral sepsis, outline thetranscrip-
tional landscape and control the inflammatory cascade, identifying a 
pathogenicfactor and providing an early prognostic biomarker.Experi-
ments showed that activation of immune cell receptors by pathogen-
associated molecular patterns mimickingviral RNA induced a pattern 
of cytokine expression like that observed in bronchoalveolar aspirates 
ofpatients with critical COVID-19 pneumonia.The study revealed that 
cell organelle overload and engagement of receptors targeted by viral 
RNAteam up to produce the proinflammatory cytokines commonly 
associated with viral sepsis.

Figure 1 (abstract 000078)
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Introduction. The severity of acute respiratory distress syndrome is 
determined by the ratio of partial pressure of oxygen to the fraction 
of inspired oxygen (PaO2:FiO2), a measure that inconsistently predicts 
mortality. PaO2:FiO2 does not consider the effect of alveolar pressure 
on oxygenation, which may account for its imprecision. The oxygena-
tion index is a simple bedside tool that incorporates mean airway 
pressure with PaO2:FiO2, which may reflect a more accurate measure 
of oxygenation. First studied as a tool in neonatal and paediatric res-
piratory, failure, its utility in the prognostication of adults with ARDS 
is unclear.
Objectives. We evaluated the ability of oxygenation index to predict 
mortality in adults with ARDS.
Methods. We systematically searched the MEDLINE, CENTRAL, and 
Google Scholar databases. We included studies of adults with ARDS 
reporting oxygenation index and mortality. We performed a meta-
analysis of the mean difference in survivors vs non-survivors and 
adjusted results from multiple logistic regression using a random 
effects model. We assessed heterogeneity using the  I2 statistic.
Results. We included eight studies in our meta-analysis from our 
search of 1248 records. In six studies reporting differences between 
survivors and non-survivors, oxygenation index was significantly lower 
in survivors than non-survivors (n, 1329; Mean Difference, − 2.87; 
95%CI, − 3.97 to − 1.77;  I2, 1%). Among the six studies that controlled 
for confounders, oxygenation index was independently associated 
with mortality (n, 1209; OR, 1.06; 95% CI, 1.02 to 1.10;  I2, 46%).
Conclusions. Among adults with ARDS, surivivors have a significantly 
higher oxygenation index than those who died. Oxygenation index is 
also independently associated with mortality in adults with ARDS.

Mean difference in oxygenation index between survivors and non-sur-
vivors (Fig. 1a) and adjusted odds of mortality for every 1 unit increase 
in oxygenation index (Fig. 1b).
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Introduction. Central Venous Pressure (CVP) is the measure most 
often used to guide fluid resuscitation in critically ill patients. CVC 
placement has become common practice for anesthesiologists and 
intensivists in operating theaters and intensive care units. It is very 
important to position the catheter tip in the correct position to avoid 
the consequences of malposition.
Objectives. To determine the comparison of the accuracy of the tip 
depth of central venous catheterization in the left subclavian using the 
Peres formula with evaluation of the radiological images between the 
supraclavicular and infraclavicular.
Methods. This study used a double blind RCT (Randomized Clinical Trial) 
design, i.e. the research subjects and observers did not know the treat-
ment or intervention given. Sample study are patients who have a cen-
tral venous catheter installed in the emergency room, ICU, or surgery at 
the Adam Malik Haji Center General Hospital in Medan who fulfillcrite-
ria inclusion and exclusion.
Results. The frequency of Supraclavicular samples with incorrect 
tips was 36 samples (42.4%) and 9 samples (10.6%) were correct. Fur-
thermore, for the experiment using the inflaclavicular as many as 32 
samples (37.6%) were not correct, while 8 samples (9.4%) the tip was 
correct. It is known that the analysis was carried out using the Chi-
Square test and it was known that there was no significant relationship 
between groups with the level of accuracy of central venous catheter 
tip depth (p = 1.000).
Conclusions. The accuracy of central venous catheterization in the left 
subclavian using the Peres formula supraclavicular and infraclavicu-
lar is known to be the same, namely 20.0% or 1 out of 5 procedures 
directly reaches the carina/region about the fifth thoracic vertebra 
which does not have a significant difference between infraclavicular 
and supraclavicular.

Table (abstract 000087)
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Introduction. During intensive care therapy, there is often a need for 
sedation to reduce emotional load and negative memories. With a 
reflection device, such as the Sedaconda-ACD-S (Sedana Medical, Dan-
deryd, Sweden), it is possible to apply volatile anesthetics efficiently. 
Most of the agent is adsorbed in the reflection device during expira-
tion and released back to the patient during inspiration. As volatile 
anesthetics are potent greenhouse gases, it is urgent to reduce their 
consumption by improving the reflection efficiency of the device.
Objectives. We therefore tested, whether warming the reflector dur-
ing inspiration and cooling it during exspiration (thermocycling) has 
influence on reflection efficiency.
Methods. A test lung was ventilated with a tidal volume of 500 ml and 
a respiratory rate of 10/min with an intensive care ventilator. Constant 
body conditions (37 °C and humidity over 95%) were implemented in 
the test lung.
Isoflurane was applied with a syringe pump via a Sedaconda-ACD-
S with different infusion rates (0.5, 1, 2 and 5 ml/h). After achieving a 
steady state, isoflurane concentration was measured in the test lung 
and the reflection efficiency was calculated.
Furthermore, a physiological carbon dioxide concentration (35–45 
mmHg) was created in the test lung. The reflector was warmed up to 
37 °C during inspiration and cooled down to either 12 °C or 1 °C in 
expiration (Thermocycling), resulting in a temperature difference of 25 
°C (Δ25) and 36 °C (Δ36).
Results. After adding carbon dioxide, lower isoflurane concentrations 
were measured in the test lung. Thermocycling (Δ25) lead to a signifi-
cantly higher concentration of isoflurane for every infusion rate even 
though carbon dioxide was added. Intensifying thermocycling by 
using a greater temperature difference (Δ36) resulted in even higher 
isoflurane concentrations for 0.5, 1 and 2  ml/h. Interpolation of data 
showed that for achieving 0.4 (0.6) vol% isoflurane, infusion rates can 
be lowered from 1.17 (1.86) ml/h to 0.77 (1.14) ml/h with thermocy-
cling Δ25 and to 0.60 (0.90) ml/h with thermocycling Δ36. To achieve 
clinical target concentrations, isoflurane consumption may thus be 
reduced by 34 (39) % and 48 (52) %, respectively. In thermocycling Δ36 
reflection efficiency increased up to 10% resulting in an reflection effi-
ciency of 91%.
Conclusions. The addition of carbon dioxide decreases the reflection 
efficiency of the Sedaconda-ACD-S. However, its reflection efficiency 
can be restored and even further improved by thermocycling with 
temperature differences of 25 °C and of 36 °C. Thereby, isoflurane con-
sumption can be halved.
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Introduction. The neurological pupil index (NPi) is calculated based 
on automated pupillometric parameters and predicts clinical out-
comes in critically ill patients. However, there are few data on the asso-
ciation of intraoperative NPi and postoperative clinical outcome after 
cardiac surgery. We investigated the relationships between intraop-
erative NPi and postoperative delirium and neurologic outcome after 
cardiac surgery.
Methods. This study was a sub-analysis of the Registry of Periopera-
tive Data in Cardiovascular Surgery at Seoul National University Hos-
pital. We included patients who underwent pupillometric assessment 
during cardiac surgery. NPi was measured using an automated digital 
pupillometer at baseline, after anesthesia induction, at 30  min inter-
vals during cardiopulmonary bypass or anastomosis of coronary artery 
bypass graft, at protamine infusion, and at skin closure. The worst 
NPi was recorded, and multivariate logistic regression analysis was 
performed to evaluate the relationships between abnormal intraop-
erative NPi and postoperative delirium, neurologic adverse events, and 
composite outcome, including stroke, acute kidney injury, continuous 
renal replacement therapy, mechanical circulatory support device, and 
in-hospital mortality.
Results. Among 123 patients, 19.5%, 24.4%, and 40.7% developed 
postoperative delirium, neurologic adverse events, and compos-
ite outcome, respectively. The worst intraoperative NPi was lower in 
patients who developed postoperative delirium compared to those 
who did not (median [IQR], 3.2 [0.0–3.4] vs 3.3 [3.0–3.6], respectively; 
P = 0.009; Fig.  1). Compared to baseline, NPi decreased greater in 
patients with postoperative delirium at the end of surgery than those 
did not (P = 0.025 between the groups, Mann–Whitney U test; Fig. 2). 
After adjustment, intraoperative NPi < 3.0 was significantly associated 
with postoperative delirium (adjusted odds ratio [OR]: 5.314, 95% con-
fidence interval [CI]: 1.280–22.067, P = 0.021) and neurologic adverse 

events (adjusted OR: 6.689, 95% CI: 1.591–28.124, P = 0.009), but not 
with postoperative composite outcome (adjusted OR: 2.102, 95% CI: 
0.555–7.963, P = 0.274).
Conclusions. Abnormal intraoperative NPi measured using auto-
mated pupillometry independently predicted postoperative delirium 
and neurologic adverse events, but not the composite outcome, fol-
lowing cardiac surgery. Intraoperative pupillometric measurements 
may predict postoperative neurologic events and may facilitate early 
intervention after cardiac surgery.

Figure 1 (abstract 000089) Box plot of the worst intraoperative NPi 
in patients with and without postoperative delirium. NPi, neurological 
pupil index

Figure 2 (abstract 000089) Comparison of NPi at baseline and at the 
end of surgery in patients with and without postoperative delirium. CI, 
confidence interval; NPi, neurological pupil index
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Introduction. Delirium is characterised as a fluctuating disturbance of 
consciousness and cognition that develops over a short period of time, 
with a reported prevalence in nearly a third of critically ill patients (1). 
It is associated with prolonged mechanical ventilation and hospitali-
sation, as well as increased risk of hospital mortality and long-term 
cognitive impairment (1, 2). Various interventions have been proposed 
in literature to prevent delirium in the intensive care unit, including 
environmental changes, cognitive stimulation, and addressing factors 
such as dehydration, constipation, nutrition, and pain (2, 3) Given the 
high prevalence of delirium in critically ill patients and the associated 
adverse outcomes, consideration of risk factors to prevent delirium is a 
crucial component of the care provided in ICU.
Objectives. To investigate the consideration of risk factors by doctors 
and nurses in preventing delirium in critically ill patients.
Methods. An audit was performed on patients admitted to the ICU 
between 22/09/22-5/10/22 at Buckinghamshire Healthcare NHS Trust. 
Daily reviews performed by doctors and nursing notes were assessed 
to identify whether factors that prevent delirium were considered on 
each day of the patient’s admission. Risk factors that were assessed 
were selected based on NICE CKS guidelines (4).
Results. The data consisted of 38 patient admissions across two inten-
sive care units.

Table 1 (abstract 000091) Summary of results

Addressing risk factors Doctors Nurses

Addressing cognitive impairment/disorientation: – –

- Environmental (lighting, signage, clocks, calen-
dars, sleep environment)

0% 5.7%

- Reorientation 1.9% 5.2%

- Cognitively stimulating activities 2.4% 2.4%

- Family/ friend visitation 6.1% 46.2%

Hydration 78.3% 92.9%

Constipation 47.2% 65.1%

Hypoxia 85.4% 90.1%

Immobility 21.7% 88.2%

Pain 62.3% 65.1%

Medication reviews 30.7% 0%

Nutrition 76.4% 91.5%

Sensory impairment 0.5% 0.9%

Sleep 2.4% 13.2%

Conclusions. This audit highlights that factors preventing delirium 
are poorly considered and implemented by both doctors and nurses 
in the ICU, with doctors having lower rates across almost all factors in 
comparison to nurses. This is particularly noted for aspects not com-
monly considered in a standard medical review, such as addressing 
cognitive impairment and disorientation through environmental opti-
misation, as well as active reorientation of patients and improving sen-
sory impairment. These results highlight aspects in the care of critically 
unwell patients that can be improved to prevent delirium and improve 
patient outcomes.
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Introduction. Delirium is a commonly occurring clinical syndrome 
in the intensive care unit associated with various adverse outcomes, 
including increased length of hospital stay, increased risk of hospital 
mortality and cognitive impairment (1). Early diagnosis through serial 
assessments to screen for delirium is a crucial component of caring for 
critically ill patients (2). This can be achieved by utilising The Confusion 
Assessment Method for the ICU (CAM-ICU), a monitoring and diagnos-
tic tool for delirium, performed twice daily on ICU patients with RASS 
greater than −  3 (3). Below this, ‘unable to assess’ (UTA) is assigned 
due to patient unresponsiveness, although it is suggested this is often 
inappropriately overused due to misunderstanding surrounding the 
diagnostic tool and how it is performed (3,4).
Objectives. To assess frequency of daily CAM-ICU measurements per-
formed by nursing staff to evaluate the compliance with guideline rec-
ommendations for twice daily CAM-ICU assessments.
Methods. An audit was carried out across two sites at Buckingham-
shire Healthcare NHS Trust evaluating the frequency of CAM-ICU 
measurements performed daily for patients admitted to the inten-
sive care units, consisting of a total of 212 ICU days. UTA inputs were 
also measured independently, interpreted as an attempt to perform 
CAM-ICU.
Results. The results show that CAM-ICU was measured at least twice 
daily on 30.7% of days, not including where they were unable to assess 
due to low RASS. When also including UTA inputs that occurred at 
least twice daily, CAM-ICU measurements increased to 59%.

Table 1 (abstract 000092) CAM-ICU daily measurements

No. of CAM‑ICU measurements daily % of total 
ICU days

0 25.9%

1 9.0%

 ≥ 2 30.7%

UTA 34.4%

 

Table 2 (abstract 000092)  UTA input breakdown

No. of times UTA inputted daily % of total 
UTA days

1 17.8%

 ≥ 2 82.2%

https://www.nice.org.uk/guidance/cg103/chapter/Recommendations#preventing-delirium
https://www.nice.org.uk/guidance/cg103/chapter/Recommendations#preventing-delirium
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Conclusions. Overall, this audit highlights that twice daily CAM-ICU 
compliance is poorly achieved, only occurring on 30.7% of ICU days. 
Although this improves when UTA attempts are included, it is dif-
ficult to ascertain whether these are appropriate inputs and genu-
ine attempts to perform CAM-ICU measurements. This is particularly 
important considering the high proportion of UTA assessments, at 
34.4% of total ICU days, which may be explained by the simple nature 
of inputting UTA in comparison to performing a thorough CAM-ICU 
assessment. These results could be in keeping with previous litera-
ture suggesting that UTA inputs are inappropriately overused, pos-
sibly due to confusion surrounding how CAM-ICU measurements are 
performed (4). Investigating the accuracy of CAM-ICU measurements 
and the appropriateness of UTA inputs would be valuable contribu-
tions for future studies, allowing for improvements to be made in 
education and daily practice to optimise CAM-ICU implementation. 
This would consequently allow for earlier delirium identification and 
management.

References
1. Swan JT. Decreasing inappropriate unable-to-assess ratings for the confu-

sion assessment method for the intensive care unit. American Journal of 
Critical Care. 2014;23(1):60–9.

2. Ely EW, Truman B. Confusion Assessment Method for the ICU (CAM‐
ICU), The Complete Training Manual. Nashville: Vanderbilt University. 
2016;1‐32.

3. Miranda F, Arevalo‐Rodriguez I, Díaz G, et al. Confusion Assessment 
Method for the intensive care unit (CAM‐ICU) for the diagnosis of 
delirium in adults in critical care settings. The Cochrane Database of 
Systematic Reviews. 2018;2018(9):CD013126.

4. Salluh JIF, Wang H, Schneider EB, et al. Outcome of delirium in critically ill 
patients: systematic review and meta-analysis. BMJ. 2015;350:h2538.

Topic: Sedation, analgesia and delirium.

000093  
Treatment escalation plan and CPR status documentation 
in intensive care
A.  Hagana1, J.  Mandeville1, P.  Shanmugasundaram1, T.  Ali1
1Anaesthetics and Critical Care, Stoke Mandeville Hospital, Aylesbury, 
United Kingdom
Correspondence: A. Hagana
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000093

Introduction. The treatment escalation plan (TEP) and CPR status are 
important tools in critical care that allow for discussion and formal 
documentation of appropriate ceilings of care, particularly for patients 
at risk of deterioration. Guidelines for the Provision of Intensive Care 
Services states ‘Patients must have a clear and documented TEP’, as 
well as a handover on discharge from critical care units which includes 
‘any treatment limitations in place [and] plans if readmission to critical 
care becomes necessary including DNAR/TEP’.(1).

Objectives.

1. To assess documentation of TEP and CPR status on admission to ICU, 
review on daily ward rounds and documentation on discharge.

2. To assess whether the introduction of mandatory TEP and CPR status 
fields on admission and discharge forms improves completion rates.

Methods. Data was collected retrospectively across two ICUs in dis-
trict general hospitals. An initial search assessed the completion rate 
for TEPs and CPR status on admission, one day post-admission to allow 
for completion of the formal TEP form, as well as consultant review on 
ward rounds and documentation on discharge. This was consequently 
repeated following introduction of mandatory fields to the TEP and 
CPR status fields on admission and discharge documents.
Results. Following the introduction of mandatory fields on admission 
and discharge forms, TEP and CPR status documentation increased 
significantly (Table 1). However, these results include TEP documenta-
tion on the admission form itself, rather than completion of a formal 

TEP document countersigned by a consultant. If focusing solely on for-
mally completed TEP documents, the completion rate worsened.

Table 1 (abstract 000093)  Summary of results

Prior to mandatory 
fields
N = 35

Post mandatory fields
N = 20

CPR on admission 77.1% 100%

TEP on admission 31.4% 85%

TEP by day 1 of admis-
sion

45.7% formal TEP 84.2% (10.5% formal 
TEP)

Daily review 11.1% 84.9%

CPR on discharge 82.9% 100%

TEP on discharge 51.4% 94.4% (11.1% formal 
TEP)

Conclusions. The results showed overall improvement to completion 
rates of TEP and CPR status documentation following introduction of 
mandatory fields, possibly through encouraging discourse with con-
sultants early in patient admission and documenting decisions. How-
ever, the rate of formal TEP form completion reduces, possibly due to 
an assumption that a form is likely to have been completed if the TEP 
is stated on admission. Nonetheless, the relevant information regard-
ing TEP and CPR status is included on discharge forms, despite the lack 
of a formal TEP form, providing important information for the receiv-
ing team continuing the patient’s care. Although formal TEPs should 
be completed and cross signed by a consultant, given the initial poor 
results and the immense pressures faced, this overall improvement 
in documentation allows for decisions to be communicated to the 
broader ICU team and on discharge to receiving teams, ensuring con-
tinuity of care.
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Introduction. Delirium is a complex and multifactorial acute brain dis-
order associated with adverse outcomes, such as increased morbidity, 
mortality, longer hospital stays, and cognitive impairment. However, it 
is often underdiagnosed in children owing to a lack of awareness and 
recognition of the syndrome in this population. Children admitted to 
the pediatric intensive care unit (PICU) are particularly vulnerable to 
delirium due to underlying illnesses, use of sedatives and analgesics, 
and other environmental factors. Although delirium is a well-recog-
nized complication in critically ill adult patients, limited research has 
been conducted on its characteristics and outcomes in children admit-
ted to the PICU. Moreover, reports on the differences in outcomes 
according to the severity of delirium are limited.
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Objectives. This study aimed to determine the incidence, character-
istics, and severity of delirium in children admitted to the PICU and to 
provide fundamental data for future studies on this topic.
Methods. This single-center retrospective study assessed 
patients ≤ 16 years old who had been admitted to the PICU between 
2018 and 2022. Clinical data were extracted from electronic medical 
records. Delirium was assessed using the Cornell Assessment Pediatric 
Delirium (CAPD) scale, which was correctly translated and validated in 
Japanese. Consciousness during the first 10 days after admission was 
classified as coma (Richmond Agitation Sedation Scale [RASS] ≤ − 4), 
delirium (RASS > − 4 and CAPD ≥ 9), or non-delirium (RASS > − 4 and 
CAPD < 9). The severity of delirium was classified as mild (1 d) or severe 
(> 1 d) based on the number of days the delirium lasted. Data on age, 
sex, postoperative status, pediatric index of mortality 3, length of ICU 
stay, and outcomes at ICU discharge were also collected. Each data 
point was compared among the three groups using the Kruskal–Wal-
lis test.
Results. A total of 619 patients were enrolled in this study, with a 
delirium prevalence of 58% (n = 208/357). Regarding the severity 
of delirium, 132 (37%) patients had mild delirium and 76 (21%) had 
severe delirium. The more severe the delirium, the younger the patient 
and the longer the ICU stay. Coma was the most common condition 
in the PICU (Figure). Patients with severe delirium had significantly 
longer ICU stay than those of patients with mild delirium or without 
delirium (18 days [8–94] vs 12 days [5–50] and 7 days [3–29], respec-
tively; p < 0.001).
Conclusions. Delirium is prevalent in children admitted to the PICU, 
and the more severe the delirium, the longer the ICU stay. Further 
studies are necessary to explore the underlying mechanisms and iden-
tify effective interventions for delirium in this vulnerable population.

Patients’ status was categorized into three groups (non-delirium, delir-
ium, coma). coma: Richmond Agitation Sedation Scale (RASS) ≤ −  4, 
delirium: RASS > − 4 & Cornell Assessment Pediatric Delirium ≥ 9, non-
delirium: RASS > − 4 & CAPD < 9.
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Introduction. Severe traumatic brain injury (sTBI) is a common neu-
rosurgical disease. It has high mortality and disability rate that has 
brought heavy burden to the society and families. Effective and pre-
cise monitoring of intracranial pressure (ICP) is particularly crucial for 
the prognosis of sTBI patients. Currently, invasive ICP monitoring has 
been widely recognized as the gold standard to guide the treatment 
of sTBI patients. However, it has limited utilization in clinical practice, 
because it is expensive and requires a professional doctor to operate. 
Furthermore, multiple complications, such as infection and rebleed-
ing, may influence the effect on reducing the mortality by ICP moni-
toring. More important, ICP monitoring cannot directly or completely 
reflect the situation of cerebral microcirculation. In clinical practice, 
effective cerebral microcirculation perfusion is crucial for the recov-
ery and functional preservation of brain tissue, which directly affects 
the prognosis of patients. However, there remains a lack of direct and 
effective methods to determine the cerebral microcirculation in clini-
cal practice.
Objectives. This study principally aims to improve the ICP monitoring 
on the cerebral microcirculation perfusion, which could achieve the 
identification of the change in the cerebral microcirculation perfusion 
before irreversible damage to brain tissue.
Methods. We utilized the super resolution ultrasound imaging tech-
nology to establish and validate the super resolution imaging of 
cerebral microcirculation of sTBI patients, and then compared its 
agreement with traditional ICP monitoring.
Results. In this study, a super resolution ultrasound imaging method 
was established to directly and non-invasively determine the cerebral 
perfusion. This method was further employed to compare the effect 
of cerebrospinal fluid drainage and mannitol on ICP reduction. It was 
found that it differed between these two methods; in addition, the 
perfusion of capillaries and large vessels also had different reactions 
to the ICP reduction. Furthermore, 40 sTBI patients were included to 
compare the agreement between the time-intensity curve (area under 
the curve) of super-resolution ultrasound imaging and traditional ICP 
monitoring results. Correlation coefficient r was determined to be 
0.665 (P = 0.001), suggesting a moderate agreement.
Conclusions. Our study establishes a non-invasive super-resolution 
imaging technology for cerebral microcirculation, which may provide 
an effective tool for decision-making on clinical diagnosis and treat-
ment and prognosis evaluation among sTBI patients.



Page 48 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Graphical Abstract
Introduction. Advanced age is a known risk factor for cardiovascular 
disease development, as aging negatively affects the proliferative and 
regenerative capacity of the endothelium, endothelial gene expres-
sion, and monolayer integrity [1]. By regulating leukocyte migra-
tion and blood-tissue barrier permeability, the endothelium plays an 
important role in the resolution of acute inflammation [2]. Endocan 
(ESM-1), an endothelium-derived soluble proteoglycan, participates 
in fundamental biological processes of endothelial cells, including cell 
adhesion, migration, proliferation, and neoangiogenesis [3]. ESM-1 is 
a marker of endothelial activation and has been recognized as a prog-
nostic biomarker in sepsis, pulmonary, and cardiovascular diseases.
Objectives. We aimed to examine whether endotheliopathy is a con-
sequence of critical illness or older age leading to poor outcomes.
Methods. ESM-1 levels were measured in the sera of mechanically 
ventilated critically-ill patients, including 154 COVID-19, 164 non-sep-
tic (24-h post ICU admission), and 79 septic (6-h after sepsis diagnosis) 
patients, using an enzyme-linked immunosorbent assay (ELISA). The 3 
patient cohorts were divided each into two subgroups based on age: 
patients equal or older than 65  years of age, and patients younger 
than 65 years of age.
Results. Critically-ill COVID-19 patients had statistically higher ESM-1 
levels compared to critically-ill septic and critically-ill non-septic 
patients [1527 (951.4–2406) pg/ml vs. 659.3 (389.1–941.3) pg/ml and 
756.7 (369.8–1228) pg/ml, p < 0.0001, respectively]. In critically-ill 
COVID-19 patients, older patients (≥ 65) tended to have higher ESM-1 
levels compared to younger patients, without reaching statistical 
significance (p = 0.051). On the other hand, older critically-ill septic 
patients (≥ 65) exhibited higher ESM-1 levels compared to younger 
septic patients [860.9 (623.2–1397) pg/ml vs. 519.8 (352.3–820.9) pg/
ml, respectively, p = 0.0013]. No statistical difference was observed 
between the two age groups of the critically-ill non-septic patients 
(p > 0.05). Finally, the two age subgroups patients were further subdi-
vided based on ICU outcome. ESM-1 levels in COVID-19 patients were 
similar in survivors and non-survivors, irrespective of age. Interest-
ingly, in the ≥ 65  years old critically-ill septic patients, survivors and 
non-survivors had similar serum levels of ESM-1, yet in younger crit-
ically-ill septic patients (< 65), non-survivors had higher ESM-1 levels 
compared to survivors [760 (429–1176) pg/ml vs. 510.8 (332.2–788.8) 
pg/ml, respectively, p = 0.045]. In the non-septic survivors and non-
survivors, ESM-1 levels remained unaltered in the younger critically-ill 
patients, and tended to be higher in the elderly (p = 0.056).
Conclusions. Even though endocan has been recognized as an 
important prognostic biomarker in critically-ill patients with sepsis, 
increased age, as well as the extent of endothelial dysfunction seem to 
impede its prognostic ability.
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Introduction. Tidal volume (Vt) setting is a major determinant of ven-
tilator induced lung injuries (VILI) in patients with acute respiratory 
distress syndrome (ARDS). Veno-venous extracorporeal membrane 
oxygenation (VV-ECMO) allows Vt decrease down to 1  ml/kg (ultra-
protective ventilation, UPV) or less, while maintaining efficient oxy-
genation and decarboxylation.
Positron emission tomography (PET) with [11C](R)-PK11195 coupled 
with quantative computerized tomography (CT) allows non-invasive 
and specific quantification of lung macrophagic inflammation, in par-
allel with the determination of CT-derived parameters quantifiying 
VILI.
Objectives. We aimed to demonstrate that a UPV strategy decreased 
acute lung inflammation in animals with experimental ARDS, com-
pared to conventional Vt settings.
Methods. We performed a randomized preclinical open-label con-
trolled trial in swine receiving mechanical ventilation with general 
anesthesia and neuromuExperimental ARDS was induced by intra-
tracheal instillation of 3  ml/kg of 0.1  M chlorohydric acid after ani-
mal conditioning. Then, animals (median weight 32 [30–38] kg) were 
randomised to receive during 4 h conventional protective ventilation 
(controls, Vt 6 ml/kg and positive end-expiratory pressure [PEEP] set to 
maintain plateau pressure at 28–30 cmH2O), or UPV (Vt 1 ml/kg and 
PEEP set to maintain plateau pressure at 20–25 cmH2O) with femoro-
jugular VV-ECMO. After 4 h of strategy application, a 60-min PET with 
[11C](R)‐PK11195 radiotracer injection coupled with lung CT was per-
formed. Lung segmentation of imaging acquisitions was performed 
using a semi-automatic segmentation algorithm. Lung masks were 
divided into 8 lung regions, distributed along antero-posterior axis. 
The study primary outcome (i.e. regional lung macrophagic inflam-
mation) was quantified regionally by the value of [11C](R)-PK11195 
non-displaceable binding potential (BPnd) determined by a multi-
compartment kinetic model, describing the distribution of the PET 
radiotracer. The study primary outcome was compared between study 
groups using linear mixed effects regression analysis.
Results. Five animals were randomised in each group, after ARDS 
induction (median PaO2/FiO2 ratio 78 [68–104] mmHg). Vt setting in 
the UPV group was 1.0 [1.0–1.4] ml/kg, and 6.0 [6.0–6.0] ml/kg in the 
control group (p < 0.05). After 4 h of application, UPV animals displayed 
a significant decrease in the regional non-aerated compartment in 
the posterior lung levels at the price of a significant increase in the 
hyperinflated compartment in the anterior lung levels. Concomitantly, 
[11C](R)‐PK11195 BPnd was significantly lower in UPV animals (0.35 
[0.20–0.59] vs. 1.01 [0.75–1.59], p < 0.01), a difference that satistically 
present across all lung regions. Higher radiotracer lung uptake was 
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significantly and independently associated with increasing regional 
hyperinflation and dynamic strain in multivariate regression analysis.
Conclusions. In an experimental model of ARDS, 4 h of a UPV strategy 
with VV-ECMO induced a three-fold decrease in acute lung inflamma-
tion compared to conventional protective ventilation.

Figure  1 (abstract 000102) [11C](R)?PK11195 BPnd in each lung 
level in the 2 study groups
The figure shows the BPnd of [11C](R)?PK11195 in each of the 8 lev-
els, in animal in the UPV group (blue dots and line) and those in the 
control group (red points and line). Dots represent experimental 
data collected after 4 h of strategy application in all animals. The pre-
dicted values of the mixed effects model describing the fixed effect of 
the study group (UPV vs. control) on BPnd is represented by the two 
curves. Shading along the lines represent the 95% confidence interval 
of the model. The p value examines the association between the study 
group and lung level BPnd (no significant interaction with lung level).
BPnd: non-displaceable binding potential; UPV: ultra-protective venti-
lation strategy.
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Introduction. Although adjuvant corticosteroids have the potential 
to improve outcomes in community-acquired pneumonia (CAP), their 
effectiveness has yielded inconsistent results, and routine usage is not 
recommended [1]. Heterogeneity in the treatment effect (HTE) among 
CAP patients may offer an explanation, with the hypothesis that severe 
CAP patients benefit more from corticosteroids [2].
Objectives. To create and validate a model that predicts individual-
ized treatment effects (ITEs) of corticosteroids on mortality rate in 
patients with CAP, in order to personalize treatment.
Methods. Our systematic literature search identified ten eligible tri-
als that investigated corticosteroid adjuvant therapy versus placebo 
in CAP. From seven trials, we received baseline clinical characteristics, 
consisting of demographics, vital signs and laboratory test results. 
The endpoint was 30-day mortality. The ITE, ie, the probabilistic dif-
ference in predicted 30-day mortality under corticosteroid versus pla-
cebo treatment for an individual patient, was modelled through effect 
modelling [3] using logistic regression. The modelling process had five 
steps: (1) dividing patients into development and validation cohorts, 
(2) pre-selecting variables based on data availability, (3) data normali-
zation and imputation, (4) selecting main effects and interaction terms 
through multi-penalty LASSO regression, and (5) fitting the effect 
model to predict ITEs for the validation cohort. To externally validate 
our procedure, we employed cross-validation, where in each iteration, 
patients from six trials formed the development cohort and patients 
from one left-out trial formed the validation cohort. Patients with 
negative and positive predicted ITEs were assigned to the “predicted 
harm” and “predicted benefit” group, respectively. Subsequently, we 
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compared observed treatment effects between groups, and tested for 
HTE between the groups using an interaction test.
Results. From the 1925 CAP patients included, 1,077 were assigned to 
the predicted harm group, and 848 to the predicted benefit group. We 
found a significant HTE between the groups (p for interaction = 0.013). 
In the predicted benefit group, corticosteroids were associated with 
substantially lower mortality, while in the predicted harm group cor-
ticosteroids were associated with higher mortality (Fig. 1). Compared 
with the predicted harm group, the predicted benefit group was 
defined by higher concentrations of C-reactive protein, leukocytes and 
glucose and lower concentration of sodium (Fig. 2).
Conclusions. Our modelling approach demonstrated ability in iden-
tifying CAP patients, at baseline, who would benefit from the investi-
gated corticosteroid treatment and those who would not. To further 
validate the model’s robustness, we will test its performance in the 
two most recent trials [4,5]. If the model proves robust, we intend to 
include patients with predicted benefit in future randomized trials.

Figure  1 (abstract 000103)  Results of the external validation in 7 
trials (cross-validation procedure). Mortality rates (left) and treatment 
effect in terms of odds ratios (right) are shown with 95% CIs. *p for 
interaction = 0.013

Figure  2 (abstract 000103) Differences in standardized values of 
each continuous variable between subgroups. The variables are sorted 
on the degree of separation between the harm and benefit group. For 
example, a value of 1 for a certain variable implies that the mean value 
of this variable in this subgroup is one standard deviation higher than 
the mean value in the cohort as a whole
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Introduction. Venovenous extracorporeal membrane oxygena-
tion (VV-ECMO) is a life-preserving intervention for patients with 
respiratory compromise refractory to mechanical ventilation. Both 
intracranial hemorrhage (ICH) and ischemic stroke are well-known, 
life-threatening complications associated with VV-ECMO. Despite this, 
little is known regarding the risk factors for each of these complica-
tions, and how clinicians may be able to predict and prevent them on 
a case-by-case basis.
Objectives. To conduct a systematic review that characterizes causal 
risk factors of ICH and/ or ischemic stroke during VV-ECMO, and to cre-
ate a clinically-oriented causal diagram for each complication.
Methods. Using the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines, we conducted a system-
atic literature review through PubMed and EMBASE using controlled 
vocabulary and keywords.
We included randomized controlled trials, retrospective and pro-
spective cohort studies, and cross-sectional studies that reported on 
predictors of ICH and/ or ischemic stroke in adult patients undergo-
ing VV-ECMO. 248 studies met criteria for screening, which was then 
performed manually through abstract and subsequent full text review 
using the COVIDENCE online application. 26 studies met inclusion cri-
teria for final data extraction.
Included studies were evaluated for risk of bias through the evidence-
based Quality in Prognosis Studies (QUIPS) tool. Importance and cer-
tainty of predictors of ICH and/ or ischemic stroke in the literature was 
assessed using the evidence-based GRADE strategy.
Results. 26 studies met inclusion criteria, 22 of which reported on pre-
dictors of ICH, while 11 reported on ischemic stroke.
Predictors of both ICH and ischemic stroke include pre-ECMO reduced 
pH, as well as rapid rise in PaO2 and rapid decline in PaCO2 follow-
ing ECMO initiation. Renal failure, use of renal replacement therapy, 
gastrointestinal (GI) bleed, hemolysis, and disseminated intravas-
cular coagulopathy (DIC) were also risk factors for both neurologic 
complications.
Predictors of ICH only include reduced fibrinogen levels, elevated 
serum creatinine, thrombocytopenia, pre-existing diabetes, lym-
phoma, elevated BMI, previous chemotherapy, and septic shock. Fur-
thermore, viral pneumonia and asthma as indications for VV-ECMO 
increased the risk of ICH. Finally, the use of larger cannulation size, as 
well as increased duration of mechanical ventilation prior to VV-ECMO 
initiation increased the risk of ICH.
Risk factors for ischemic stroke only include lower pre-ECMO PF ratio 
and hypoglycemia.
Conclusions. A number of factors reported in the literature increase 
the risk of ICH or ischemic stroke during VV-ECMO, some of which 
increase the risk of both complications. Identifying predictors of each 
complication and illustrating them in a clinically-oriented way is an 
important step towards developing clinical strategies that can be used 
to mitigate these devastating neurologic complications.
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Introduction. Frailty is common in critically ill patients and associ-
ated with increased morbidity and mortality. The timing and optimal 
method of frailty determination, frailty trajectory and relationship with 
care processes remain uncertain. Understanding contributory and 

potentially modifiable factors is essential to plan interventions which 
may improve outcomes.
Objectives. To describe the baseline and trajectory of frailty, as meas-
ured by the Clinical Frailty Scale (CFS) and Frailty Index (FI) among 
patients admitted to intensive care and the impact of care processes 
on the evolution of frailty during an episode of critical illness.
Methods. Multi-center prospective observational study enrolling 
patients > 50 years receiving at least one day of any life support inter-
vention, defined as: 1) mechanical ventilation (MV) – invasive or non-
invasive, 2) vasopressors, or 3) acute renal replacement therapy (RRT). 
Patients were excluded if they were > 5 days after ICU admission; had 
no available collateral history; predicted to be unable to complete 
6-month follow-up; or were expected to survive < 72  h after enroll-
ment. Frailty was evaluated at ICU admission, hospital discharge, and 
at 6 months with both the Clinical Frailty Scale (CFS), and Frailty Index 
(FI) derived from a modified comprehensive geriatric assessment 
(CGA). Processes of care (nutrition, mobility, sedation), and adverse 
events (nosocomial infections, delirium) were collected during ICU 
and ward stay, and vital status ascertained at ICU discharge, hospital 
discharge and 6 months.
Results. Among 2186 screened, 687 patients were enrolled in 14 
Canadian centers (mean ± SD): age 69 ± 9 years, APACHE II 23.3 ± 8.1, 
90% receiving MV, 74% vasopressors and 5% RRT. Frailty (CFS ≥ 5 or 
FI ≥ 0.2) prevalence was higher when measured with FI but was com-
mon at all time points (%): ICU admission (30, 45), hospital discharge 
(55, 68), and 6  months (34, 43) respectively. Aggregate frailty scores 
increased from ICU admission to hospital discharge but improved by 
6 months; mortality was higher in patients with frailty measured at all 
time points (Fig. 1). Processes of care and adverse events were similar 
with the exception of differences in mobility and delirium (Table  1). 
Patients without frailty achieved higher mobility as assessed by the 
ICU mobility scale and as a proportion of those walking on the ward. 
There was no difference in delirium incidence in frail patients meas-
ured by the CFS, however more people with frailty measured by the 
FI had delirium.

Table 1 (abstract 000106)  Mobility, delirium by frailty status

Frailty
Level

Max ICU 
Mobility 
Scale: 
Median 
(IQR)

p
value

Max 
Ward 
Mobil‑
ity‑ 
Ambu‑
latory; n 
(%)

p
value

ICU
Delir‑
ium: n 
(%)

p value

CFS ≥ 5 2.0 
(0.0–
5.0)

 < 0.0001 19 (15%) 0.002 107 
(60%)

0.4

CFS < 5 3.0 
(1.0–
6.0)

110 
(29%)

231 
(57%)

FI ≥ 0.20 2.0 
(0.0–
5.0)

 < 0.0001 32 (16%)  < 0.0001 170 
(62%)

0.04

FI < 0.20 4.0 
(1.0–
6.0)

96 (33%) 166 
(54%)

In survivors, CFS and FI scores were higher in 45% and 51%, respec-
tively at 6 months compared with ICU admission. Compared to hospi-
tal discharge, 19% and 20% had higher CFS and FI scores at 6 months. 
In multivariate analysis of baseline characteristics and process meas-
ures, only age was associated an increase in both CFS and FI frailty 
scores.
Conclusions. Frailty is dynamic, and can be measured during recov-
ery from critical illness. Screening for frailty at hospital discharge 
can inform planning of care transitions and community interven-
tions. While the CFS can serve as a screening tool, a FI based on CGA 
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can measure frailty levels and specify new deficits and targets for 
intervention.

Frailty levels, mortality over time.
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Introduction. Cerebral vasospasm (CVS) remains a major contributor to 
increase morbidity and mortality after aneurysmal subarachnoid hem-
orrhage (aSAH). Delayed cerebral ischemia and cerebral infarction may 
occur as complications of CVS and can lead to permanent neurological 
impairment, severe disability, and poor quality of life [1]. Conventional 
approach includes serial monitoring with Transcranial Doppler (TCD), 
prophylactic oral nimodipine, avoid hypovolemia and vasopressor-
induced hypertension, while invasive measures such as endovascular 
rescue treatment are reserved for CVS refractory to medical therapy [2,3].
Objectives. Compare outcomes between aSAH patients with and 
without vasospasm.
Methods. Retrospective cohort study of all adult patients with aSAH 
admitted from 1st January 2018 to 30th June 2022 at a Neurocritical 
Care Unit in a tertiary hospital. CVS was diagnosed with TCD or cere-
bral angiography. Functional outcome was defined by Glasgow Out-
come Scale (GOS), considering GOS 1–3 as unfavorable and GOS 4–5 

as a favorable outcome. GOS was accessed at the 28th day, 3rd and 6th 
months.
Results. A total of 199 patients were included, of whom 91 developed 
CVS. Baseline characteristics, complications, length of stay, and GOS 
of both groups are shown in Table 1. Considering patients with vasos-
pasm, 67% were female, with a mean age of 54 years and 98% had a 
previous mRS 0–1. Initial severity evaluated by Hunt and Hess score 
was ≥ 4 in 35% patients (vs. 28%) and the risk of vasospasm accessed 
by Fisher score was ≥ 3 in 91% (vs. 83%). In vasospasm group, 28 
patients required endovascular rescue therapy with intra-arterial vera-
pamil, and 30 a combination of intra-arterial treatment of verapamil 
and intravenous milrinone perfusion. Although the vasospasm group 
had a higher incidence of complications such as delayed cerebral 
ischemia (50%), hydrocephalus (37%), and re-bleeding (15%), vasos-
pasm was only an independent risk factor to develop delayed cerebral 
ischemia (p = 0,001). Vasospasm was not related to an unfavorable or 
a favorable GOS on the 28th day (p = 0,007), 3rd month (p = 0,07) and 
6th month (p = 0,405) after the event. However, there is an association 
between the presence of delayed cerebral ischemia and an unfavora-
ble outcome at any time accessed: 28th day (p < 0,001), 3rd month 
(p < 0,001) and 6th month (p = 0,001).
Conclusions. This study highlights the impact of delayed cerebral 
ischemia on the prognosis of aSAH patients. It was not possible to 
establish a positive correlation between vasospasm and unfavorable 
outcome, however delayed cerebral ischemia plays a major role to 
increase the burden of disease. This could be explained by the pres-
ence of other risk factors besides vasospasm competing to develop-
ment of delayed cerebral ischemia in aSAH patients.

Table 1 (abstract 000107)  Baseline characteristics, complications, 
length of stay, and GOS of patients with and without vasospasm. GCS—
Glasgow Coma Scale, GOS—Glasgow Outcome Scale, ICU—Intensive 
Care Unit
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Introduction. The predictive factors of tuberculosis were known as 
low BMI, hypoalbuminemia, longer time to diagnosis and treatment. 
However, there were little to validate and develop the prognostic fac-
tor of respiratory failure in tuberculosis (TB) patients. We investigated 
the prognostic factor of respiratory failure with TB.
Methods. This study used a retrospective cohort of TB at the Catho-
lic Medical Center between January 2019 and December 2021. Of 488 
patients diagnosed as TB, 52 patients who transferred to the other hos-
pitals were excluded. Respiratory failure was defined as PF ratio ≤ 300.
Results. A total of 436 patients were included in analysis, and 31 
(7.11%) patients developed respiratory failure during treatment. We 
analyzed by dividing into 405 patients who were diagnosed as TB 
without respiratory failure and 31 patients who were diagnosed as TB 
with respiratory failure. Sex was not distinctive. Age was older in the 
respiratory failure group (59.7 ± 16.76 vs. 67.9 ± 17.44; p-value 0.009). 
BMI was not different statistically. However, the respiratory failure 
group tended to lower BMI (22.28 ± 3.38 vs. 22.00 ± 4.33; p = 0.0736) 
The number of the patients who had underlying diseases were higher 
in respiratory failure with TB group (56.5% vs. 90.3%; p-value < 0.001). 
Respiratory failure with TB group took longer time from symp-
tom onset to diagnosis (19.78 ± 26.67  days vs. 27.53 ± 42.44  days; 
p = 0.004). Anemia and hypoalbuminemia and severe radiologic TB 
involvement confirmed by radiologist were more common in res-
piratory failure with TB group (12.69 ± 2.15 vs. 11.93 ± 2.38; p < 0.001, 
3.8 ± 0.68 vs. 2.35 ± 0.69; p < 0.001, 10.07% vs. 18.45%; p = 0.006). 
But cavitary lesion, AFB stain, culture was not different between two 
groups.
Conclusions. Not only low BMI, hypoalbuminemia, longer time from 
symptom onset to diagnosis but also anemia was associated with res-
piratory failure with TB. We should try to find to modifiable prognostic 
factor in respiratory failure with TB.

Topic: Infections and prevention.

000109  
Immunosenescence and cytomegalovirus reactivation 
in ICU‑admitted severe SARS‑CoV‑2 patients
V. Ruiz de Santaquiteria  Torres1, A. Estrella  Alonso1, R. Fernández  Tobar1, 
N. Arriero Fernández1, M. D. M. Rubio  Arroyo2, B. Castiñeiras  Amor1, 
Z. Eguileor Marín1, J. P. Copa  Morales1, W. Chas  Brami1, G. A. González 
 Wagner1, J. E. Romo  Gonzales1, C. Benito  Puncel1, E. Quiros  Oyaguez1, A. 
Albaya  Moreno1, B. Mariblanca-Nieves1, R. Garcia Hernández1, C. Marian 
 Crespo1, J. A. Silva Obregón1

1Intensive Care Unit, Hospital Universitario de Guadalajara, Guadalajara, 
Spain; 2Obstetrics and Gynaecology, Hospital Universitario de 
Guadalajara, Guadalajara, Spain
Correspondence: V. Ruiz de Santaquiteria Torres
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000109

Introduction. Immunosenescence could play a crucial role in the 
elderly fast worsening. Cytomegalovirus (CMV) past infection is a con-
tributing factor, but CMV reactivation could lead to an uncontrolled 
immune response and increase morbimortality.
Objectives. To describe the potential nexus between CMV reactiva-
tion and severe SARS-CoV-2 patients’ morbimortality.
Methods. A prospective study (February 2020 to December 2021) in 
ICU-admitted severe COVID-19 patients. Demographics, comorbidity, 
severity, treatment strength, ICU stay and ICU mortality were tested. 
Categoric variables were expressed as frequencies and percentages, 
and qualitatives as median and interquartile range. Multivariate logis-
tic regression was used to evaluate CMV reactivation. Odds ratio and 
confidence interval of 95% were performed.
Results. From an amount of 246 patients, 37 (15%) developed CMV 
reactivation with a median time of onset of 22 days (14–30) from ICU 
admission. Univariate analysis (Table  1) showed CMV reactivation 
probability multiplied by three in above-70-year patients. In addition, 
CMV reactivation patients had, with statistical significance, more renal 
failure and thrombocytopenia. No differences were found in steroid 
administration or mechanical ventilation indication, but a higher time 
of mechanical ventilation, catecholamines, renal replacement and 
blood transfusion were needed. Furthermore, ICU length-of-stay and 
mortality were increased. Multivariate analysis showed ICU length-of-
stay and age above 70 were CMV reactivation independent predictors 
(Table 2).

Table 1 Total 
(N = 246)

CMV 
(n = 37)

No CMV 
(n = 209)

OR (CI 
95%)

P

Age 65.4 
(56,6–
72,2)

71,2 
(66,7–
74,2)

63,5 
(55,5–
71,2)

1.07 
(1,03–
1.11)

0,001

 < 70 years 165 
(67,07)

17 
(45,95)

148 
(70,81)

1

Renal 
failure

105 (42,7) 22 (59,5) 83 (39,7) 2,27 
(1,09–
4,54)

0,028

Thrombo-
cytope-
nia

42 (17,07) 16 
(43,24)

26 (12,44) 5,36 
(2,48–
11,57)

 < 0,001

Time of 
MV

11,41 
(5,7–
24,6)

31,6 
(24–
47,8)

9,5 (4,9–
18,7)

1,10 
(1,7–
1,13)

 < 0,001mpha‑
sis>

Catecho-
lamines

183 (74,4) 35 (94,6) 148 (70,8) 7,21 
(1,68–
30,93)

0,008

Renal 
replace-
ment

18 (7,32) 6 (16,2) 12 (5,74) 3,18 
(1,11–
9,09)

0,031

Blood 
transfus-
sion

53 (21,5) 21 
(56,76)

32 (15,31) 7,26 
(3,42–
15,39)

 < 0,001

ICU 
length-
of-stay

14,8 
(9,25–
30,83)

47,9 
(27,8–
66,38)

13 (8,77–
24,69)

1,07 
(1,05–
1,10)

 < 0,001

ICU mor-
tality

67 (27,24) 16 
(43,24)

51 (24,40) 2,36 
(1,14–
4,86)

0,020

CMV: Cytomegalovirus. OR: Odds Ratio. CI: Confidence Interval. BMI: Body Mass 
Index. CFS: Clinical Frailty Scale. APACHE: Acute Physiology and Chronic Health 
Evaluation. SOFA: Sequential Organ Failure Assessment. ICU: Intensive Care Unit. 
MV: Mechanical Ventilation
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Table 1 (abstract 000109) 

Table 2 HR CI 95% p

Age > 70 years 3,88 1,48 – 10,1 0,006
ICU stay 1,07 1,02 – 1,12 0,004
HR: Hazard Ratio. CI: confidence Interval. ICU: Intensive Care Unit

Table 2 (abstract 000109)
Conclusions. In our series, age above 70 is an independent factor of 
CMV reactivation in severe ICU-admitted COVID-19 patients. This asso-
ciation could be explained by immunosenescence, however, more 
studies are needed to prove it.
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Introduction. Bacterial, viral or fungal coinfections (usually Cytomeg-
alovirus (CMV) and Aspergillus spp.) play an important role in morbi-
mortality in Intensive Care Unit (ICU). During severe COVID-19, steroids 
immunosuppressor therapy may increase the risk of developing these 
coinfections and, therefore, of morbimortality.
Objectives. To evaluate infectious factors as possible mortality predic-
tors in severe SARS-CoV-2 patients.
Methods. A prospective study (February 2020 to December 2021) in 
ICU-admitted severe COVID-19 patients was performed. Demograph-
ics, comorbidity, severity, mechanical ventilation and steroid treat-
ment, infectious factors and ICU stay were tested. Categoric variables 
were expressed as frequencies and percentages, and qualitatives as 
median and interquartile range. Univariate logistic regression and 
Multivariate cox regression was used to evaluate in-hospital mortality 
factors. Odds ratio, Hazard ratio and confidence interval of 95% were 
performed.
Results. 246 patients were evaluated. The in-hospital mortality was 
30%. The deceased were elderly and with more comorbidities, as 
well as worse ICU admission severity, with more mechanical ventila-
tion needs, and higher steroid cumulative dose. In relation to evalu-
ated infectious factors, just CMV reactivation and ICU admission septic 
shock was associated with mortality in univariate analysis (Table  1). 
However, after variable adjustment, septic shock at ICU admission was 
an independent in-hospital mortality factor (Fig. 1).

Table 1 Total 
(N = 246)

Dead 
(n = 74)

Alive 
(n = 172)

OR (CI 
95%)

p

Age 
(years)

65.4 (56.6–
72.2)

71.2 (63.1–
75.5)

62.1 
(53.2—
69.7)

1.08 (1.05–
1.12)

 < 0.001

Elderly 
(> 70 
years)

81 (32.9) 41 (55.4) 40 (23.3) 4.1 
(2.3–7.32)

 < 0.001

Table 1 Total 
(N = 246)

Dead 
(n = 74)

Alive 
(n = 172)

OR (CI 
95%)

p

Charlson 
(per 
age)

0 (0–1) 1 (0–2) 0 (0–1) 1.58 (1.24–
2.02)

 < 0.001

APACHE 
II (per 
age)

12 (10–15) 14 (11–17) 12 (10–14) 1.13 
(1.06–1.2)

 < 0.001

SOFA 6 (4–8) 7 (6–9) 5 (3–7) 1.44 (1.26–
1.64)

 < 0.001

MV 213 (86.6) 73 (98.7) 140 (81.4) 16.69 (2.23–
124–6)

0.006

SS (ICU 
admis-
sion)

18 (7.3) 15 (20.3) 3 (1–74) 14.32 
(4–51.23)

 < 0.001

Steroids c. 
(mg)

850 (600–
1520)

1200 
(750–
2300)

800 
(550—
1310)

1 (1–1) 0.001

CMVr 37 (15.04) 17 (23) 20 (11.6) 2.27 (1.11–
4.63)

0.025

CAPA 15 (6.1) 8 (10.8) 7 (4.1) 2.86 
(0.99–8.2)

ns

Candida 
(col)

126 (51.2) 39 (52.7) 87 (50.6) 1.09 (0.63–
1.88)

ns

Bactere-
mia

25 (10.2) 9 (12.2) 16(9.3) 1.35 (0.57–
3.21)

ns

MR (col) 33 (13.4) 12 (16.2) 21 (12.2) 1.39 
(0.65–3)

ns

ICU stay 
(days)

14.8 (9.25–
30.83)

17.3 (11–
28.2)

13.7 (8.9–
32.5)

1 (0.99–
1.01)

ns

In-hospital 
stay 
(day)

29.9 (18.8–
52.3)

25.6 (14.8–
37.1)

21.6 (19.6–
62.2)

0.98 (0.98–
0.99)

0.003

OR: Odds Ratio. CI: Confidence Interval. APACHE: Acute Physiology And 
Chronic Health Evaluation. SOFA: Sequential Organ Failure Assessment. MV: 
Mechanical Ventilation. SS: Septic Shock. ICU: Intensive Care Unit. C: Cumulative. 
CMVr: Cytomegalovirus reactivation. CAPA: Covid-19 Associated Pulmonary 
Aspergillosis. Col: Colonization. MR: Multirresistant

Conclusions. As other series show, there is no association between 
CMV reactivation and in-hospital mortality. Septic shock at ICU admis-
sion is an independent in-hospital mortality factor in severe SARS-
CoV-2 patients.

Figure 1 (abstract 000110)
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Introduction. The multicenter FICUS trial was launched in June 2022 
to investigate whether a nurse-led family support intervention (FSI) 
increases the quality of care and reduces negative mental health out-
comes for family members of critically ill patients in 16 Swiss intensive 
care units (ICU) (Naef et al., 2022). Successful delivery of the three FSI 
components, namely family engagement, support, and communica-
tion, is expected to be critically influenced by ICU contexts (May et al., 
2016; Pfadenhauer et al., 2017; Skivington et al., 2021). Hence, a mixed-
methods multiple case study is conducted alongside the main FICUS 
cluster-randomized trial with a process and summative evaluation of 
the implementation.
Objectives. The aim of the first process evaluation data collection 
time point was to assess key clinical partner’s understanding and 
perceptions of the FSI, influencing contextual determinants, and the 
implementation progress.
Methods. Qualitative process data were collected three months after 
implementation start (September to December 2022) as part of an 
interprofessional meeting that was scheduled to support implemen-
tation and to ensure quality of FSI delivery. Data were collected from 
30 key clinical partners (intervention nurses, implementation support 
persons, physicians, and nurse leaders) of the eight participating ICUs 
allocated to the intervention arm. Audiotaped qualitative data was 
analyzed inductively and deductively using a pragmatic rapid the-
matic analysis approach.
Results. We identified four themes with subthemes, namely 1) key 
clinical partner’s appraisal of the FSI trough positive feedback from 
families (i.e., perceived fit and value of the FSI for family members and 
enhanced relationship between families and ICU staff trough higher 
continuity of care), 2) interprofessional workflow and communication 
(i.e., collaboration and communication between physicians and fam-
ily nurses, leadership support of family nurses, culture of interprofes-
sional communication, collaboration and involvement of bedside 
nurses in family care), 3) individual capacity and ICU staff resources for 
FSI implementation and delivery (i.e., ICU staff resources, family nurses’ 
capacity and availability for FSI delivery) and 4) external support struc-
tures (i.e., support by the study team, ongoing exchange and reflec-
tion with peers within study).
Conclusions. Our implementation is well underway. Preliminary find-
ings of this first process assessment demonstrate the most influencing 
determinants related to interprofessional coordination of family care 
and the necessity of individual changes in behaviour and individual 
workflow. Additionally, delivering the FSI as part of a clinical study was 
experienced as challenging.
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Introduction. Agitation is a common behavioral problem following 
traumatic brain injury (TBI). Intensive care physicians’ opinions and 
beliefs concerning agitation on TBI patients are unknown.
Objectives. The objective was to describe ICU physicians’ beliefs 
and perceived importance of TBI-associated agitation in critically ill 
patients.
Methods. Following current standard guidelines, an electronic, self-
administrated, closed-answer questionnaire was built to survey the 
219 physicians working in ICU Level-1 trauma centre in Canada. Each 
centre was contacted to identify ICU physicians included in our partici-
pants list. The 42-items survey was pre-tested for reliability and valid-
ity. Results are reported using descriptive statistics.
Results. The overall response rate was 93/219 (42%) and the comple-
tion rate was 76/93 (82%). Responses represented all Level-1 trauma 
centers and all Canadian provinces. A total of 87% of respondents 
considered TBI agitation frequent enough to justify the implementa-
tion of management protocols. More diverse were the beliefs regard-
ing sex, gender, age and socio-economic status. Respondents believe 
pre-existing dementia and regular recreational drug use are potential 
risk factors for agitation (90% and 86%, respectively). A total of 72% 
of respondents stated that alfa-2 adrenergic agonists efficacious for 
the management of TBI agitation, 90% believed that the severity of 
agitation can be reduced by the presence of family at the beside, 91% 
believed the use of physical restraints can worsen agitation episodes. 
However, 84% of respondents perceived the current level of evidence 
insufficient. More than 85% of respondents were worried of acute and 
long-term detrimental outcomes and burden to patients, health care 
professionals and relatives.
Conclusions. TBI-associated agitation in critically ill patients is per-
ceived as an important issue for ICU physicians. More variability was 
found in their beliefs on epidemiology, risks factors and management 
tools.
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Introduction. Traumatic brain injury (TBI) survivors often suffer from 
agitated behaviors and will most likely receive pharmacological treat-
ments. Choosing an optimal and safe pharmacological treatment that 
will not interfere with neurological recovery, remains controversial. 
Despite their frequent use, there have been no randomized controlled 
studies of antipsychotics for the management of agitation in TBI 
patients. By interfering with dopaminergic circuits, antipsychotics may 
impede neuronal plasticity processes important to cognitive recovery. 
To date, there has been no systematic evaluation of the pre-clinical 
literature summarizing the effects of antipsychotics on cognitive and 
motor function following experimental TBI. We conducted a system-
atic review and meta-analysis of pre-clinical studies evaluating the 
effects of antipsychotics following TBI on both cognitive and motor 
recovery.
Methods. The systematic review was be carried out in accordance 
with Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, the SYRCLE guidelines for animal inter-
vention studies and the protocol was registered on the International 
Platform of Registered Systematic Review and Meta-analysis Protocols 
(INPLASY202310034). Two investigators designed the search strategy 
and conducted the search. The MEDLINE and Embase databases were 
searched and references of identified studies were screened for addi-
tional studies. All pre-clinical animal studies evaluating the effects 
of antipsychotics on cognitive and motor functions were considered 
for inclusion. We only included studies administrating antipsychotic 
agents after inducing a TBI. Studies, including randomized and non-
randomized experiments, comparing pharmacological agents to a pla-
cebo, an active treatment or a non-pharmacological intervention were 
included. We considered studies with all types of mammalians repro-
ducing any form of TBI. We included animal models measuring motor 
and cognitive functions. Two reviewers independently evaluated each 
included study with the SYRCLE’s risk of bias tool for animal studies. 
To enable meta-analysis, we graphically extrapolated repeated data 
measures and standard errors of the mean using WebPlotDigitizer 4.3.
Results. The search strategy identified 924 articles. After removal of 
duplicates, 896 articles were screened using the title and abstract. 
Full text assessment of 34 studies identified a total of 15 studies meet-
ing the inclusion and exclusion criteria. In total, 1188 rodents were 
included in the studies. Haloperidol was the most studied antipsy-
chotic (10 studies) followed by risperidone (3 studies) and aripipra-
zole (2 studies). The systematic review and meta-analysis revealed 
no consistent effect of haloperidol on motor function as evaluated 
by the beam balance and beam walk tests. However, risperidone 
was associated with a significant impairment motor function on day 
5 post-injury. Atypical antipsychotics (aripiprazole, olanzapine and 
quetiapine) were not associated with impaired motor function, with 
aripiprazole improving beam-walk scores. In the 9 studies evaluat-
ing the Morris Water Maze (MWM) for cognitive function with halo-
peridol, the haloperidol-treated animals were significantly more 
impaired than the vehicle controls after 15 to 18  days. The 5 studies 
of risperidone showed similar results with increased impairment in 

the risperidone-treated animals after 15 to 18 days. In one study, the 
effects of haloperidol administered during 19 consecutive days on the 
MWM task persisted one month after drug cessation. The combination 
of atypical antipsychotics (olanzapine, quetiapine and aripiprazole) 
showed no increased impairment after 15 to 18 days. When combin-
ing the two studies evaluating aripiprazole and including a group with 
environmental enrichment, there was a trend towards a reduction in 
MWM impairment. Finally, only continuous daily administration ofh-
aloperidol and risperidone were associated with cognitive dysfunc-
tionwhen compared to less frequent administration.
Conclusions. Continuous administration of haloperidol or risperidone 
may impede cognitive recovery from TBI. Intermittent dosing seems 
safer but would need to be studied in humans. Clinicians should avoid 
the use of regular use of haloperidol and risperidone until human 
studies are available.
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Introduction. The ROX score has been validated and is widely used 
as a predictor of intubation in COVID-19 pneumonia patients treated 
with high-flow nasal cannula (HFNC). This score is calculated using 
only three variables: respiratory rate, SpO2 and fraction of inspired 
oxygen (FiO2) [1]. However, other critical indicators such as conscious-
ness, blood pressure and acid–base balance are also important fac-
tors in determining the need for intubation. The HACOR score is a tool 
for predicting failure of non-invasive ventilation (NIV) and HFNC that 
incorporates these additional factors [1]. However, external validation 
of the HACOR score for predicting intubation in COVID-19 pneumonia 
patients treated with HFNC is limited. Therefore, the aim of this study is 
to externally validate both the HACOR score and the ROX score in the 
Japanese population.
Methods. This retrospective, observational, multicenter study was 
approved by the institutional review board of Tohoku University 
(2022-I-265) and each participating center. Patients with COVID-19 
aged 18 years or older who were treated with HFNC between 16 Janu-
ary 2020 and 31 March 2022 (January 2020 to 2021: B.1.1.7 (alpha), July 
to December 2021: B.1.617.2 (delta), January to June 2022: B.1.1.529 
(Omicron), July 2022 onwards: Omicron BA.5 in Japan). Patients who 
used HFNC after extubation or after using NIV were excluded. HACOR 
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score and ROX score were calculated at 2, 6, 12, 24, and 48 h. The target 
condition was treatment failure (intubation or death within 7  days). 
We calculated the area under the receiver operating characteristic 
curve (AUC-ROC) and calibration as diagnostic performance. We also 
assessed sensitivity and specificity at the 2-h time point using the cut-
off value reported in a previous study (HACOR > 5 [2], ROX < 2.85 [1]).
Results. We analyzed 300 patients from nine medical centers (median 
age, 60 years; 76% male; median PaO2/FiO2 ratio at the start of HFNC, 
157). The 7-day mortality was 2% (6/300) and the in-hospital mortal-
ity was 14% (43/300). Within 7 days of HFNC, 127 patients (42%) either 
required endotracheal intubation or died. The discrimination of the 
HACOR score and the ROX score at the 2-h time point was AU-ROC 
0.63 and 0.57, respectively. The temporal changes in the discrimina-
tion of the HACOR score and the ROX score were 0.58 and 0.62 at 6 h, 
0.70 and 0.68 at 12 h, 0.68 and 0.69 at 24 h, and 0.75 and 0.75 at 48 h. 
Sensitivity and specificity at the 2-h cut-off values were 18% sensitivity 
and 91% specificity for the HACOR score and 0% sensitivity and 100% 
specificity for the ROX score. Visual calibration assessment (Figs. 1 and 
2) showed that the HACOR score at 6  h and the ROX score were not 
well calibrated. At 2  h, approximately 25% of patients with a HACOR 
score of 0 experienced treatment failure, while about 30% of those in 
the low-risk group by ROX score experienced treatment failure.
Conclusions. In patients with COVID-19 undergoing HFNC in Japan, 
the predictive performance of the HACOR score and the ROX score 
was inadequate. However, the discrimination of both scores tended to 
improve over time.

Figure 1 (abstract 000121) Calibration of HACOR score

Figure 2 (abstract 000121)  Calibration of ROX score
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Introduction. Leptospirosis is a widespread zoonosis responsible for 
60,000 deaths annually worldwide (1). Acute kidney injury (AKI) is a 
hallmark of the disease. In addition leptospirosis-induced AKI (AKI-L) 
has been entertained as a potential cause of chronic kidney injury of 
unknown etiology, which is a significant burden in tropical rural set-
tings (2,3). Anecdotal evidence suggests that early renal replacement 
therapy (RRT) may improve mortality associated with AKI-L (4). Con-
versely, intensive care unit (ICU)-based trials, including the landmark 
AKIKI carried have disproved a positive impact of early RRT on patient 
mortality (5). We aimed to determine i) whether the timing of RRT pos-
itively impacts mortality ii) provide an estimation of the incidence of 
post-leptospirosis chronic kidney disease (CKD-L).
Methods. We conducted a retrospective study in the Reunion island 
(Indian Ocean) between 2010 and 2020, including adult patients with 
confirmed leptospirosis complicated by KDIGO 2 or 3 AKI. We collected 
demographic clinical data both during hospital stay and at follow-up. 
The primary endpoint was a composite endpoint including death and 
CKD-L up to 3  years after hospital discharge. Factors associated with 
CKD-L and death were determined using logistic regression models 
with different adjustment variables.
Results. Three hundred eighty patients were included, 83% of whom 
had KDIGO 3 AKI. 71% required ICU hospitalization, and 39% were 
placed on RRT with a median initiation time of 1  day (0–2  days). 
According to the composite criterion, there was a 4% mortality in the 
overall study population and 8% of CKD. On univariate analysis, factors 
associated with the composite criterion of CKD and death included 
ICU severity scores, age, baseline kidney function, oligo-anuria and the 
need for RRT. ICU severity score, age, baseline kidney function and the 
need for RRT were also associated with the criteria CKD alone on uni-
variate analysis. Using bivariate models adjusting on age or SAPS2 or 
prior renal function, we showed that when compared to patients who 
did not require dialysis, no significant difference was found between 
early or late dialysis initiation on the composite endpoint (Fig. 1): OR 
for RRT before 24 h was 5.7 (1.9–17.9) and OR for RRT after 24 h was 
5.7 (2.1–16.3). Similarly, the timing of RRT initiation, whether it was 
early or initiated according to AKIKI criteria was not associated with 
the criterion CKD alone on adjusted bivariate analysis (Fig.  2): OR for 
RRT early was 5.1 (1.6–17.8) and OR for RRT according AKIKI criteria 
was 14.1 (3.7–57.8). However, the three fold ratio between these 2 OR 
could suggest a beneficial association of early dialysis vs AKIKI on the 
CKDl.
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Conclusions. In conclusion, leptospirosis accounts for significant 
CKD. Early RRT does not seem to improve the composite mortality-
CKD endpoint. Further investigations are needed to substantiate the 
potentially protective effects of early RRT on CKDl.

Figure  1 (abstract 000122) Bivariate analysis of factors associated 
with death and chronic kidney disease post leptospirosis at last follow-
up, according to time to RRT initiation and patients’ SAPSII score
 

Figure  2 (abstract 000122) Bivariate analysis of factors associ-
ated with chronic kidney disease post leptospirosis at last follow-up, 
according to time to RRT initiation and patients’ SAPSII score
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Introduction. Rehabilitation goal setting during the ICU admission 
reduces the risk of Post Intensive Care Syndrome-related morbid-
ity.1 In the UK, the National Institute of Care Excellence (NICE) Quality 
Statement 158 (QS158) recommends that carers/support persons of all 
adult ICU patients should be informed of rehabilitation goals within 
4  days of admission or prior to discharge.2 During the emergency 
response phase of the COVID-19 pandemic, communication with car-
ers/support persons was challenged by public health policies restrict-
ing visiting as well as the pressure on healthcare services. With services 
exiting the emergency response phase of the COVID-19 pandemic, it 
is essential to re-prioritise communication of rehabilitation goals with 
carers/support persons of patients admitted to ICU.
Objectives. To evaluate the documentation of communication with 
carers/support persons about rehabilitation goals for adults admitted 

to ICU, to determine the extent to which Stoke Mandeville Hospital ICU 
is performing in relation to the NICE Quality Statement 158 (QS158).
Methods. Retrospective observational cohort review of admissions to 
Stoke Mandeville Hospital ICU between 1 January 2022 and 31 March 
2022. Admissions were excluded if medical records were not available, 
if the patient transitioned to end of life care within 4 days of admission, 
or if rehabilitation goals were not set. A data collection proforma was 
used to systematically appraise scanned medical records by 2 auditors, 
with 10% of records dual screened to ensure inter-rater reliability. Dis-
crepancies were discussed with intensive care consultants. Admissions 
were analysed according to length of stay [short stay (≤ 4 days), and 
long-stay (> 4  days)]. Rehabilitation goals were defined as non-treat-
ment goals aiming to optimise functioning or reduce disability.
Results. Of 127 ICU admissions during the study period, 41 were 
excluded (6 no records available; 18 end of life care, 17 no rehabilita-
tion goal set). Notes from 86 admissions were analysed [52 (60%) short 
stay (≤ 4 days); 34(40%) long stay (> 4 days)]. Rehabilitation goals were 
documented to have been communicated to carers/support persons 
in accordance with QS158 timeframe for 24 (46%) and 28 (82%) for 
short versus long stay admissions respectively. While nurses more 
commonly documented informing carers/support persons about reha-
bilitation goals for both admission groups, they were often the only 
multidisciplinary team representative to do so for patients with a short 
stay. Doctors were significantly more likely to document information 
given to carers/support persons about rehabilitation goals for long 
stay patients, which likely represents the complexity of the treatment 
and rehabilitation course. Multiple members of the multidisciplinary 
team were frequently involved with updating carers/support persons 
for the long stay cohort, which is generally consistent with duration of 
critical illness, ICU-related interventions, and phases of rehabilitation.
Conclusions. The bedside nurse is most frequently documented con-
versations with carers/support persons of ICU patients. There is a need 
for a standardised approach to documenting the communication of 
holistic rehabilitation goals in a manner that has low administration 
burden. Such an approach should be integrated into the bedside elec-
tronic patient records, minimise duplication and be easily accessible to 
and editable by all members of the multidisciplinary team.
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Introduction. Venoarterial extracorporeal membrane oxygenation 
(VA-ECMO) is a form of temporary mechanical circulatory support and 
simultaneous extracorporeal gas exchange for acute cardiorespiratory 
failure (1). Its use has increased significantly in recent years, becoming 
an invaluable bridging strategy for the care of critically ill patients (2).
According to the ELSO registry, since 1995, more than 15,000 patients 
have received VA ECMO with a survival rate at hospital discharge of 
approximately 40%(1,3). Given the high mortality, attempts have been 
made to predict the risk of multiorgan failure (MOF) progression and 
mortality using various scales such as the Sequential Organ Failure 
Assessment score (SOFA)(4), Acute Physiology and Chronic Health 
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Assessment (APACHE) (1), Survival after veno-arterial ECMO (SAVE) 
score(5).
The oxygen debt (DEOx) determines the total amount of oxygen mol-
ecules that do not supplement excessive oxygen consumption (VO2) 
at rest, without being altered by body temperature, age, and body sur-
face area (6,7). Given the complexity of this concept, simplified formu-
las have been proposed for the calculation of DEOx with parameters 
easily obtainable from the measurement of arterial gasses (6). Show-
ing an adequate correlation with mortality and MOF in critically ill 
patients (8).
Objectives. To determine the validity of the quantitative measure-
ment of oxygen debt (DEOx) by arterial gasses and to evaluate its 
predictive capacity for 28-day mortality and progression to multiple 
organ failure (MOF) in patients with veno-arterial ECMO.
Methods. Validation study of a prognostic test in a retrospective 
cohort of adult patients with an indication for VA ECMO support at 
Shaio Clinical Foundation in Bogotá DC, Colombia between 2020–
2021. The primary outcome was mortality. APACHE 2, SOFA, and SAVE 
score were compared with DEOx, as well as the difference in associ-
ated factors using a crude and adjusted analysis, performing the area 
under the curve of the receiver operating characteristic.
Results. Of the 210 patients admitted during the study, 33 were 
selected, of whom 13 (39%) died. The average age of the population 
was 46.4  years (SD 12.3), with a higher proportion in the male gen-
der (60.6%), the multivariate analysis of the variables independently 
related to the primary outcome. This shows an independent statis-
tically significant relationship for mortality with DEOx. Discrimina-
tion of the primary outcome for the APACHE score, SOFA score, SAVE 
score, and DEOx was AUROC 0.584 (CI 0.42–0.74), AUROC 0.461 (CI 
0.38–0.53), AUROC 0.446 (CI 0, 28–0.6) and AUROC 0.623 (CI 0.47–0.77) 
respectively; with the DeLong test P < 0.001.
Conclusions. Our study shows the usefulness of the DEOx as a quan-
titative measurement to predict mortality in patients with VA ECMO 
support As it is a unique variable that is easily accessible at the 
patient’s bedside with similar behavior to the other mortality scores, it 
could be a reproducible and valid method to implement its use.

Figure 1 (abstract 000132) Flowchart for the admission of subjects 
to the study

Table 2 (abstract 000132) Mortality prediction by prognostic in VA 
support
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Figure 2 (abstract 000132) Comparison of DEOx mortality outcome 
compared to the different ICU mortality scores  related to the general 
population with VA ECMO support
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Introduction. Acute aortic dissection (AAD) is a life-threatening medi-
cal emergency and requires intensive care unit (ICU) admission. It is 
classified as Stanford type A, requiring emergency surgery, and type 
B, which is generally managed with conservative medical therapy. Its 
complications include rupture and malperfusion of the splanchnic 
organ, spinal cord, and lower extremities. Intestinal ischemia due to 
impaired blood flow is a well-known intestinal complication requir-
ing emergency surgery. On the other hand, a nonoperative intestinal 

complication associated with type B AAD is not less well-known. Sev-
eral patients experienced intractable constipation during medical 
treatment, and their ICU stays were extended. Surprisingly, no epide-
miological data were recorded regarding the incidence of constipation 
in patients with type B AAD.
Objectives. This study aimed to determine the prevalence and charac-
teristics of constipation associated with type B AAD.
Methods. A single-center retrospective observational study was con-
ducted in patients admitted to the ICU for conservative treatment of 
type B AAD. Inclusion criteria were patients discharged from the ICU 
from January 2011 to August 2022. Type B AAD was diagnosed with 
computed tomography. We used the following exclusion criteria: (1) 
impending rupture which were determined by the attending physi-
cians, (2) patients who underwent surgery during their ICU stay, (3) ICU 
readmission, and (4) missing data about the ICU admission date.
 < Definition > Constipation was defined as the absence of stools 
without obstruction for ≥ 3 but < 6 consecutive days from the ICU 
admission day [1], paralytic ileus was defined as the absence of stools 
without obstruction for ≥ 6 consecutive days from the ICU admission 
day [2,3]. Oxygenation impairment was defined as the need for nonin-
vasive ventilation, high-flow nasal cannula oxygen therapy, or oxygen 
administration of ≥ 5 L/min.
Results. A total of 75 patients with type B AAD admitted to our ICU 
for extensive medical therapy were examined. Of these patients, 15 
were excluded. Finally, 60 patients were included. The median age 
and Acute Physiology and Chronic Health Evaluation II score (APACHE 
II) were 72 (interquartile range [IQR], 60–79) and 10 (IQR 7.3–12.0), 
respectively. ICU stays were 8 days (IQR 5–12). Moreover, 36 (60%) and 
11 (18%) patients had constipation and paralytic ileus, respectively 
(table  1). Oxygenation impairment was higher in the paralytic ileus 
group than in constipation and non-constipation group (82%, 36%, 
and 23%, respectively). The patency rate of the false lumen was higher 
in the paralytic ileus group than in other groups (64%, 46%, and 33%, 
respectively). The ICU stay was longer in the paralytic ileus group than 
in other groups (11, 7, and 5 days, respectively). Therefore, the length 
of ICU stays increased with the duration between the first defecation 
day and ICU admission (Fig. 1).

Table 1 (abstract 000133) Characteristics of type B AAD patients

Character‑
istic

Overall Paralytic 
ileus

Constipa‑
tion

non‑consti‑
pation

Cases, n 60 11 36 13

Age (median 
[IQR])

72 [60, 79] 69 [57, 77] 71 [60, 78] 76 [62, 80]

Male, n (%) 43 (72) 10 (92) 22 (61) 11 (85)

Body mass 
index 
(median 
[IQR])

23.8 [22.3, 
26.2]

24.8 [23.9, 
26.5]

23.2 [22.2, 
26.0]

26.2 [23.8, 
28.5]

APACHE II 
(median 
[IQR])

10 [7, 12] 9 [7, 10] 10 [6, 13] 11 [11, 14]

Diabetes 
mellitus, n 
(%)

7 (12) 2 (18) 3 (8) 2 (15)

False lumen 
patency, 
n (%)

23 (48) 7 (64) 13 (46) 3 (33)

Dissection 
of superior 
mes-
enteric 
artery, n 
(%)

4 (8) 2 (18) 1 (3) 1 (11)
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Character‑
istic

Overall Paralytic 
ileus

Constipa‑
tion

non‑consti‑
pation

Dissection of 
Abdomi-
nal Aorta, 
n (%)

42 (75) 7 (64) 25 (74) 10 (91)

Opioid use, 
n (%)

32 (53) 6 (55) 24 (67) 2 (15)

Conclusions. Constipation and paralytic ileus were prevalent in 60% 
and 18% of patients with type B AAD, respectively.

Figure 1 (abstract 000133)  Length of ICU stays
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Introduction. Previous studies have shown that higher caloric 
intake can reduce hospital mortality in critically ill patients with high 

nutrition risk. However, there is still ongoing debate regarding the 
optimal amount of caloric intake to improve short-term outcomes. 
Few studies have focused on the long-term effects of caloric intake in 
critically ill patients.
Methods. Our retrospective study was conducted at a tertiary medical 
center, with data collected from January 2015 to December 2019. The 
study included patients aged over 20  years who required mechani-
cal ventilation in the medical ICU for acute respiratory failure. We 
excluded patients who had ICU stays lasting less than 48 h.
Results. A total of 3764 patients with an average age of 67.1  years 
and an APACHE II score of 26.5 were enrolled in our study. Multivari-
able Cox regression analysis revealed that older age (HR: 1.01, 95% CI: 
1.00–1.01), male gender (HR: 1.128, 95% CI: 0.13–0.72), shock requiring 
more than two vasopressors (HR: 2.19, 95% CI: 1.92–2.50), and positive 
fluid balance (HR: 1.07, 95% CI: 1.07–1.08) were associated with higher 
one-year mortality. On the other hand, higher albumin level (HR: 
0.82, 95% CI: 0.76–0.88), higher hemoglobin level (HR: 0.88, 95% CI: 
0.85–0.91), and higher caloric intake (HR: 0.69, 95% CI: 0.64–0.76) were 
associated with lower one-year mortality. Additionally, we found that 
patients older than 65  years, those with an APACHE II score greater 
than 26, and those with shock requiring more than two vasopressors 
were more likely to benefit from higher caloric intake.
Conclusions. The results of our study suggest that higher caloric 
intake might be linked to reduced one-year mortality in critically ill 
medical patients.
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Introduction. Current guidelines strongly recommend the use of 
therapeutic hypothermia (TH) in comatose patients after cardiac arrest 
(CA) to prevent hypoxic-ischemic brain damage. However, there is 
recent controversy regarding its effectiveness. In this preclinical study, 
we evaluated the effect of TH on brain glucose metabolism, as meas-
ured by fluorine-18-fluorodeoxyglucose (18F-FDG) positron emission 
tomography (PET) in a rat model of CA.
Methods. CA was induced using vecuronium in Sprague–Dawley 
rats. 18F-FDG brain PET images were acquired from 21 CA rats, with or 
without TH intervention, by randomization. Between-group regional 
and voxel-based analyses of standardized uptake values relative to the 
pons (SUVRpons) were performed.
Results. Of the 21 CA rats, 9 were treated with TH, whereas 12 were 
simply observed without TH. The survival rates in the TH and non-TH 
groups were the same (67%). The SUVRpons of each brain cortical 
region on the PET scan did not show any difference according to the 
application of TH intervention. In a subgroup analysis of non-surviving 
rats, the SUVRpons of most brain cortical regions was significantly 
higher in the TH than in the non-TH group (FDR-corrected p < 0.05).
Conclusions. An improvement in the SUVRpons according to 
TH intervention was observed only in the cortical regions of the 
severely injured group that died. The application of TH showed pro-
tective effects in brain cortical regions but did not improve survival. 
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The application of TH to all CAs appears to have limited therapeutic 
effects.

Regional distributions of SUVpons according to the TH intervention in 
survived (a) and non-survived (b) subgroups
(a) When the subgroup analysis was performed regarding the 14 sur-
vived cardiac arrest (CA) rats, the SUVRpons of each brain cortical 
region did not show any difference in regional distribution between 
the TH (n = 6, red) and non-TH (n = 8) group. Data are presented as 
medians with interquartile ranges.
(b) When the subgroup analysis was performed regarding the 7 non-
surviving cardiac arrest (CA) rats, the TH group (n = 3) showed signifi-
cantly higher SUVRpons than the non-TH group (n = 4) in most brain 
cortical regions (*, p < 0.05). Data are presented as medians with inter-
quartile ranges.
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Introduction. Aortic stenosis (AS) is the most common primary valve 
lesion requiring intervention in Europe and North America. It has a 
prolonged subclinical period during which, as AS worsens, left ven-
tricular adaptation becomes inadequate, and impaired systolic and 
diastolic dysfunction may lead to overt heart failure (HF). The develop-
ment of heart failure is an inflection point in the natural history of AS. 
pulmonary congestion is a cardinal feature in heart failure, and lung 
ultrasound (LUS) evaluation of B-lines has been proposed as a simple, 
noninvasive tool to assess pulmonary congestion.
Objectives. To assess the correlation of sonographic pulmonary 
congestion, Invasive LV pre-A pressure, and Echocardiographic esti-
mation of LVEDP in patients with severe AS who are going to valve 
replacement.
Methods. Forty-eight consecutive patients with severe AS were 
enrolled and planned for Transcatheter aortic valve implantation 
(TAVI). All patients underwent comprehensive echocardiography 
and lung ultrasound (LUS) with the 12 scanning-site assessment. 
In addition, the patients underwentechocardiography before TAVI. 
Mitral inflow E/A ratio, E/e′, and left atrial volume index were used 
to estimate LV filling pressure as normal or elevated using the ASE/
EACVI algorithm. Invasive LV pre-A pressure was used as a reference, 
with > 12 mm Hg defined as elevated.
Results. Sixty-two patients were screened from May 21 to October 
2022. Fourteen patients were excluded from the initial population (4 
patients had concomitant moderate aortic regurgitation, four patients 
had concomitant moderate or severe mitral regurgitation, four 
patients had dilated cardiomyopathy with moderate AS, four patients 
had low-flow, low-gradient AS, three patients had severe chronic 
obstructive pulmonary disease, and one patient had active lung can-
cer). Forty-eight patients (25 women (52%), mean age 75 years, stand-
ard deviation 7.7  years, maximum 92, minimum 55) were enrolled in 
the study.
The baseline characteristics of the study population and the compari-
sons between the different degrees of severity of ultrasound B lines 
are shown in Table 1.
We found a severe degree of B-lines (≥ 30) in( 13) 27% and moder-
ate (15–30) in (33)68.6% of all patients. Furthermore, the number of 
B-lines increased significantly along with the worsening NYHA func-
tional classes (Fig. 1), from 13 ± 12 in NYHA Class I, through 19 ± 15 in 
Class II, to 43 ± 34 in Class III (p < 0.05, rho = 0.383).
The number of B-lines was correlated (Fig.  2) with LVEF (R =  − 0.325, 
p < 0.05), and E/E’ (R = 0.664, p < 0.0001), LVEDP (R = 0.448, p < 0.001) 
and Pro BNP (R = 0. 882, p < 0.008). We did not find a significant cor-
relation between E/A, DT, and LAVI.
The LVEDP correlated well with E/E’ (R = 0.491, p < 0.001). However, we 
did not find a correlation with E/A, DT, or LAVI.
All patients showed elevated LVEDP > 12, with a mean pressure of 26 
mmHg, a minimum of 13 mmHg, and a maximum of 45 mmHg, Std-
deviation 7.85428.
Conclusions. Evaluating B-lines is a simple, highly feasible method to 
detect pulmonary congestion in AS. The number of B-lines correlates 
with invasive LVEDP measurement, LVEF, E/E’, and the functional status 
of patients. All patients had elevated LVDEP that correlates only with E/E’.
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Table (abstract 000136) The clinical characteristics of the patients in 
relation to ultrasound chest profile
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Introduction. Heat stroke (HS) is the most serious heat-related illness 
and recognized as a worldwide public concern as global tempera-
ture rise. Although the neurologic complications of HS are relatively 
well described clinically, there are limited number of studies regard-
ing imaging findings. In this preclinical study, we aimed to identify 
the imaging findings of 18F-FDG brain PET in HS, and furthermore, to 
elucidate the utility of FDG PET in the evaluation of HS-induced brain 
injury.
Methods. HS was induced by placing Sprague Dawley rats in a hot 
and humid chamber maintained without food and water until meet-
ing the diagnostic criterion of HS onset. 18F-FDG brain PET images 
were acquired in 7 controls and 14 HS rats three hours after the end 
of induction. Between group region-based (standardized uptake value 
normalized to the whole brain, SUVWB) and voxel-based analyses 
were performed.
Results. Of the 14 HS rats, 6 were non-survived, while 8 were survived. 
Non-survived rats showed significantly higher SUVRHB in hypothala-
mus and significantly lower SUVRHB in several cortical regions than 
controls by both of region-based and voxel-base analysis. Survived 
rats showed significant increase or decrease of SUVRHB compared to 
controls in a few cortical regions as a result of region-based analysis, 
but no difference was observed in voxel-based analysis.
Conclusions. The 3 h post-injury PET scan showed a distinctly differ-
ent regional distribution of 18F-FDG in the brains of lethally injured HS 
rats compared to controls. 18F-FDG brain PET may have potential to 
provide early indicators of catastrophic injury as well as to reflect early 
neurological pathophysiology of HS.
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Introduction. In patients with COVID-19, the risk of thrombotic com-
plications following coagulopathy are higher. As thrombotic com-
plications can be fatal, anticoagulation therapy is recommended in 
moderate-to-severe patients. It has been reported that Asians have 
a different incidence of thrombotic and bleeding complications than 
Caucasians, but only limited data are available.
Objectives. This study aimed to analyze the frequency and details of 
thrombotic complications, as well as those of bleeding complications 
during anticoagulation therapy, factors associated with major bleed-
ing, and their association with prognosis among patients with severe 
COVID-19.
Methods. This single center, retrospective observational study 
included patients with severe COVID-19 admitted to our ICU from 
February 2022 to January 2023. The data was collected from medical 
records and statistically analyzed.
Results. In total, 357 patients, comprising 281 (78.7%) males, were 
included; their median age was 68  years. Of them, 310 patients 
(86.8%) received mechanical ventilation, 27 (7.5%) received kidney 
replacement therapy, and 17 (4.7%) received ECMO. ICU mortality 
rate was 24.2% for patients receiving mechanical ventilation, exclud-
ing ECMO cases. In contrast, it was 35.2% for patients who received 
ECMO and 51.8% for patients who received kidney replacement 
therapy. Thrombotic complications were observed in 22 patients 
(6.1%), and further details are presented in Fig.  1. Bleeding compli-
cations were observed in 113 patients (31.8%) treated with unfrac-
tionated heparin (UFH) while monitoring APTT three times a day, 



Page 64 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

and further details are provided in Fig. 2. Patients receiving UFH were 
divided into two groups based on their treatment doses: prophylac-
tic doses (PD group) and therapeutic doses (TD group). The TD group 
had significantly more major bleeding events (as defined by the 
ISTH criteria) than the PD group (p < 0.01). The use of unfractionated 
heparin exceeding 300 units/kg/day resulted in a significant increase 
in bleeding complications (p < 0.01). Age (odds ratio 1.07, 95%CI 
1.03–1.12, p < 0.01), UFH treatment dose (odds ratio 3.95, 95%CI 1.1–
14.1, p < 0.01), CKRT (odds ratio 11.3, 95%CI 2.61–48.9, p < 0.01), and 
ECMO (odds ratio 30.8, 95%CI 4.47–213, p < 0.01) were significantly 
associated with major bleeding events. However, neither the occur-
rence of thrombotic nor bleeding complications was associated 
with the 28-day prognosis in this study (Logrank p = 9.93 and 5.03, 
respectively).
Conclusions. In the Asian population of the study, the frequency 
of bleeding complications associated with anticoagulation therapy 
was found to be higher than the frequency of thrombotic compli-
cations. This can result in increased costs of medical care, including 
the need for transfusions and hemostasis. Therefore, anticoagula-
tion therapy with lower bleeding risk and more appropriate moni-
toring, such as thromboelastography is necessary, particularly for 
Asians.

Figure 1 (abstract 000139) Description of Thrombotic events

Figure 1 (abstract 000139) Description of Bleeding events
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Introduction. Universal resuscitation strategies have proved ineffec-
tive in septic shock [1,2], leading many to highlight patient heteroge-
neity and call for personalised treatment. Much heterogeneity in sepsis 
is obvious—patients have varied demographics, medical history, foci 
of infection and delays in hospital presentation—yet subgroup anal-
yses controlling for these factors have yielded few promising signals 
[1,2]. Is there other, latent, heterogeneity in cohorts with nascent sep-
tic shock, which might guide individualised resuscitation?
Objectives. We report cardiovascular changes during sepsis-induced 
hypotension in an ostensibly homogenous cohort: a standardised, 
high-fidelity porcine model of faecal peritonitis.
Methods. Experiments in pigs were conducted under general anaes-
thesia, following EU regulations and ethical approval. Data from 64 
animals were combined from several completed [3–5] and ongoing 
studies from a single site, which used the same protocol for all periods 
of the experiment described here. Continuous arterial pressure and 
cardiac output were monitored via aortic, femoral, radial and pulmo-
nary artery catheters. Animals received protocolised titration of main-
tenance IV fluids and sedation prior to intraperitoneal instillation of 
3  g/kg of autologous faeces (“insult”). Cardiovascular parameters are 
reported at baseline (median values 15–30 min prior to insult) and at 
sepsis-induced hypotension (post-insult sustained mean arterial pres-
sure < 50 mmHg). Between these timepoints, IV fluids were reduced to 
1 ml/kg/hour and no vasoactive drugs were administered.
Results. Sepsis-induced hypotension occurred a median of 5.6 (IQR 
4.6, 7.1) hours after insult. Large decreases in stroke volume and large 
increases in heart rate and pulse pressure variation were almost uni-
versal. Cohort-level summary statistics (see table) masked large, but 
heterogeneous, per-animal changes from baseline vascular tone (see 
figure). Surprisingly, but in keeping with hypovolaemia and increased 
sympathetic activity, systemic vascular resistance (SVR) increased in 
39/49 (80%) animals, suggesting early vasoplegia in the remaining 
10/49 (20%). Aortofemoral pulse transit time (PTT) shortened in 34/58 
(59%). Changes in SVR and PTT were only weakly correlated (Spear-
man’s rho −  0.26), suggesting that PTT shortening primarily reflects 
increased large-artery stiffness rather than decreased radius. Periph-
eral systolic amplification decreased in 57/58 (98%), showing that 
vasodilated extremities may be an unreliable indicator of total SVR [4].

Table (abstract 000140)  Cohort-level parameters at baseline and 
sepsis-induced hypotension

Variable n (%) Baseline: median 
(IQR)

Hypotension: 
median (IQR)

Mean arterial pres-
sure (mmHg)

64 (100) 69 (63, 75) 48 (47, 49)

Heart rate (BPM) 64 (100) 86 (75, 105) 151 (136, 163)

Stroke volume (ml) 49 (76) 54 (47, 60) 18 (15, 23)

Pulse pressure vari-
ation (%)

62 (96) 10 (8, 12) 32 (24, 39)

Systemic vascular 
resistance (dyn s 
cm-5)

49 (76) 1100 (961, 1484) 1258 (1081, 1695)
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Variable n (%) Baseline: median 
(IQR)

Hypotension: 
median (IQR)

Pulse transit time 
(ms)

58 (90) 84 (72, 90) 80 (69, 90)

Femoral sys-
tolic—aortic 
systolic pressure 
(mmHg)

58 (90) 9 (7, 12) − 3 (− 7, − 1)

Conclusions. We report heterogeneous vascular responses to nascent 
septic shock in an ostensibly homogenous cohort, where factors typi-
cally used for subgroup analysis in sepsis trials are standardised. Our 
results reinforce the need for early fluid resuscitation in faecal perito-
nitis but motivate investigation of personalised approaches to early 
vasopressor therapy. In particular, early vasopressors may be more 
likely to benefit patients with early vasoplegia and those without sig-
nificant large-artery stiffening, as this latter group is less likely to expe-
rience harmful elevations in afterload [6].

Per-animal changes from baseline to sepsis-induced hypotension. 
‘Whiskers’ indicate the 5th and 95th data percentiles.
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Introduction. Admission to an intensive care unit (ICU) is often a stress-
ful experience that can negatively influence relatives´ evaluation of 
their satisfaction with the ICU experience (1,2). Within the factors influ-
encing family satisfaction, relatives´ educational level has reported con-
tradictory results (3). As a related concept, health literacy is described in 
terms of the subjects´ ability to obtain, process, and understand health-
related information to perform adequate decision-making regarding 
their health (4). Health literacy may influence key family satisfaction 
attributes such as satisfaction with care, communication, or decision-
making but to date, few studies have explored health literacy among 
ICU relatives, particularly its role in family satisfaction levels.
Objectives. To examine the influence of perceived stress and health 
literacy on family satisfaction levels among relatives of ICU patients.
Methods. An exploratory, cross-sectional, multicenter study was 
conducted in 3 hospitals, one in the northern, central, and southern 
regions of Chile respectively. Relatives of ICU patients with > 48  h of 
stay and with respiratory support were approached. The Family Sat-
isfaction in the Intensive Care Uni -24 (5) questionnaire and the per-
ceived stress scale-10 (6) were utilized. Health literacy was evaluated 
using 3 brief screening questions (7). Sociodemographic, communica-
tion with ICU staff, and clinical data were also collected. The relation-
ship between family satisfaction and perceived stress, health literacy, 
and potential variables was guided by bivariate analyses and theory. 
Then, the association between selected predictors and family satisfac-
tion was studied using a multivariate beta regression (8).
Results. A total of 101 relatives were included with 75.2% being female 
and a mean age of 47.3 years (SD = 14.5). 63.4% of the relatives were 
classified as having low health literacy. Mean perceived stress and fam-
ily satisfaction levels were 16.1 (SD = 6.2) and 79.6 (SD = 17.8) respec-
tively. Multivariate beta regression showed that low health literacy 
was not statistically associated with family satisfaction (exp B; 95% 
confidence interval; p-value, 1.17 [0.78–1.75], p = 0.45). But, family sat-
isfaction was negatively associated with the relative’s perceived stress 
levels (0.97 [0.94–0.99], p = 0.04), belonging to the central region center 
(0.26 [0.14–0.49], p < 0.01), southern center (0.28 [0.1 6– 0.50], p < 0.01), 
having a close person related to healthcare (0.52 [0.34–0.77], p < 0.01). 
Finally, the number of communications with ICU staff was positively 
associated with family satisfaction (1.01 [1.00–1.03], p < 0.05).
Conclusions. While perceived stress can be detrimental to family sat-
isfaction, health literacy status seems not to impact family satisfaction 
among relatives of ICU patients. Further studies are required to con-
firm the influence of relatives’ health literacy and the identified factors 
on their evaluation of the quality of their ICU stay.
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Introduction. The evidence of bedside ultrasound performed by 
intensive care physicians in the management of critically ill patients 
has been growing in the past two–three decades, specially, in cardio-
logic patients in whom the use of early ultrasound and specially echo-
cardiography, might guide or even change the actual treatment.
Objectives. First, to describe the characteristics of the acute patients 
admitted to our intensive care cardiologic unit in a 24-month study. 
Second, to describe whether the diagnosis and/or treatment at admis-
sion was modified after performing the screening bedside ultrasound 
in the first 24 h by our intensive care physicians.
Methods. Retrospective study of all acute patients admitted to our 
intensive care cardiologic unit in a 24-month period (January 2021 to 
January 2023) in whom an US in the first 24 h was performed (includ-
ing transthoracic echocardiography, IVC ± pulmonary US). Variables 
analyzed: mean age, sex; diagnosis at admission (percentage): STEMI, 
NSTEMI, peri/myocarditis, clinical heart failure/cardiogenic shock, 
cardiorespiratory arrest, suspicious endocarditis, intermediate-high 
or high risk acute pulmonary embolism (PE) and other. Percentage of 
change in the diagnosis and/or treatment after performing de US.
Results. 1255 acute patients were admitted, a median of 1.8 incomes/
day. Mean age 57y (14–93), 72% male. Diagnosis at admission: STEMI 
329 (26.2%); NSTEMI 465 (37%); peri/myocarditis 108 (8.6%); heart 
failure/cardiogenic shock 92 (7.3%); cardiorespiratory arrest 58 (4.6%); 
suspicious infectious endocarditis IE 43 (3.4%); intermediate-high or 
high-risk PE 24 (1.9%) and 31 (2.5%) patients with other diagnosis. 
In 31% of US performed the treatment was significantly changed in 
the first 24 h: 68 (5.4%) emergent catheterism but not primary PCI; 
8 (0.6%) urgent cardiac surgery; 4 (0.3%) urgent TAVI/valvuloplasty; 
255 (20%) election/initiation of vasoactive drug; 165 (13%) guidance 
of liquid/diuretic treatment; 15 (1.19%) emergent pleural/pericardic 
drainage; 32 (2.5%) suspension of double antiagregation; 7 (0.55%) 
systemic trombolisys or mechanical trombectomy. Percentage change 
diagnosis after US was very low: in STEMI variation 1.6% (308 finally) 
mostly due to LHBB; in NSTEMI variation 2.5% (432 finally).
Conclusions. In our study the treatment was guided or significantly 
changed after the first 24 h US in 31% of patients, but for change in 

the diagnosis other complementary test need to be performed to 
asses final diagnosis (troponin, transesofagous echocardiography, 
catheterism…).
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Introduction. Percutaneous tracheostomy is an essential procedure for 
weaning in patients with prolonged mechanical ventilation or difficulty 
in weaning due to miscellaneous etiologies in our intensive care units.
Objectives. First, to describe the characteristics of all percutaneous 
tracheostomies performed in our ICU. Second, to analyze the compli-
cations of the technic compared with those performed by intensive 
care fellow physicians in the same unit.
Methods. A retrospective 24  month-study (2020 and 2021) of all 
patients admitted to our ICU who needed a percutaneous tracheos-
tomy for weaning from mechanical ventilation. All tracheostomies 
were performed by two intensive care physicians (a resident and a fel-
low) and one nurse. We compared the tracheostomies performed by 
residents versus the ones carried out by fellows (as first intervener). 
Variables analyzed in both groups: patient data (sex, age, SAPS II), use 
of fiberoptic bronchoscopy (FOB) and complications.
Results. In 24 months we performed 82 tracheostomies, 57 by residents, 
25 by fellows. Men 55 (67%), mean age 60,2 years (32–78). SAPS II of 52 
(29–75). 65 patients where COVID 19 pneumonia. Mean day of tracheos-
tomy 11 (6–16) in COVID, 14.3 (10–17) in non-COVID. FOB: 28 in the group 
of residents (49%), 3 in the group of fellows (12%). Complications in both 
groups were alike: none severe haemorrage was found; mild haemor-
rage, 10 (17.5%) by residents vs 4 (16%) by fellows; mild granuloma: 2 
(3.5%) by residents vs 1 (1.8%) by fellows; mild wound infection: 2 (3.5%) 
by residents vs 1 (4%) by fellows. None fatal complication was found.
Conclusions. Percutaneous tracheostomy is an essential procedure 
in our daily practice and the use of FOB to support the correct needle 
tracheal insert ensures security when it is performed by our internal 
intensive care residents, as the complications comparing with the fel-
low pshysicians with less use of FOB have been alike.
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Introduction. Maintaining rapid response team (RRT)/ medical emer-
gency team (MET) response quality is difficult. A system that sup-
ports RRT assessment could potentially contribute to medical safety. 
Although rapid response system (RRS) triggers have been well-stud-
ied, studies on the prediction models of short-term prognosis after 
RRS activation are scarce.
Objectives. We aimed to develop a model to predict short-term out-
comes after RRS activation using machine learning.
Methods. This retrospective cohort study used the In-Hospital Emer-
gency Registry in Japan, a multicentre RRS online registry. We collected 
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data on patient demographics, treatment before RRS, RRT/MET calls, 
and physiological parameters. The outcome was death within 24  h 
after RRS calls or unplanned transfers to an intensive care unit. To 
develop the eXtreme Gradient Boosted Tree Classifier (XGB) and Ran-
dom Forest (RF) algorithms, a logistic regression (LR) algorithm was 
used. For model comparison, receiver operating Area under the curve 
(AUC) was evaluated and compared with those of the National Early 
Warning Score (NEWS) and Modified Early Warning Score (MEWS).
Results. Overall, 5414 cases were included in the study. The outcome 
occurred in 28.4% of the cases. The XGB model showed the high-
est AUC (0.798) compared to the RF model (0.796), LR model (0.785), 
NEWS (0.696), and MEWS (0.660). The most weighted feature in the 
XGB model wasdoctor activation, followed by hypotension as the acti-
vation criteria and usage ofoxygen.
Conclusions. We developed the first machine learning model for 
short-term prognosis after RRS. The new prediction model could pre-
vent patients from inadequate evaluation and treatment during RRS.

Figure 1 (abstract 000146)  Feature impact for the eXtreme Gradient 
Boosted Tree Classifier model, top 10 features
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Introduction. The combination therapy of veno-arterial extracorpor-
eal membrane oxygenation (VA-ECMO) and Impella, ECPELLA, is a 
powerful option for saving patients with cardiogenic shock. However, 
in severely compromised hemodynamics, the appropriate control of 
ECPELLA may vary among patients. Therefore, there is a great need 
in the field for the development of tools to derive optimal ECPELLA 
control.
Objectives. In this study, we established a mathematical hemody-
namic simulator and evaluated the effects of ECPELLA on total sys-
temic flow (F total) and oxygen delivery (DO2) in a cardiogenic shock 
hemodynamics.
Methods. We used  SimulinkⓇ (Mathworks, Inc.) for cardiovascular 
simulation using a 5-element resistance–capacitance network with 
four ventricles represented by time-varying elastance and unidi-
rectional valves (Fig. 1). We compared F total and DO2 in mild right 
ventricular dysfunction (RV end-systolic elastance (Ees): 0.4 mmHg/
mL) and various left ventricular (LV) dysfunction (LV-Ees: 0.2 mmHg/
mL), and VA-ECMO (0–5 L/min) and Impella flows (0–5.5 L/min), pul-
monary oxygenation (SpvO2: 40–80%). DO2 was calculated by the 
following formula; DO2 = 1.34 * 10 * [Hb] * (CO or ECMO or Impella 
flow).
Results. As shown in Figs.  2 and 3, both VA-ECMO and Impella 
significantly increased F total, and the addition of Impella further 
increased F total in cases of severe LV dysfunction. VA-ECMO sig-
nificantly increased DO2 (from 171 to 1,005 mL/min), and the addi-
tion of ImpellaCP further augmented DO2 (from 1,005 to 1,168 mL/
min) in cases of severe LV dysfunction with lower pulmonary oxy-
genation. As DO2 is closely linked to F total, VV-ECMO (with SpvO2 
at 80%) with Impella had limited DO2 elevation compared to 
ECPELLA.
Conclusions. ECPELLA significantly improved the oxygen delivery as 
well as total systemic flow. Through cardiovascular simulation of com-
plex hemodynamics, the optimal control of ECPELLA can be visualized, 
taking into consideration oxygen delivery.

Figures 1 to 4 (abstract 000147)
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Introduction. One of the postulated causes of ventilator associated 
pneumonia (VAP) is micro-aspiration of subglottic secretions, which 
pool in the laryngopharynx above the cuff of endotracheal tube.
Standard endotracheal tubes (ETT C) do not have an option to remove 
these secretions. But, newer endotracheal tubes with a dedicated suc-
tion port just above the cuff (ETT SS), has facility to remove subglottic 
secretions.
While some previously studies did not show a definitive benefit, some 
did show benefits, with ETT SS use in VAP reduction. In our study we 
hypothesized the use of ETT SS will decrease the incidence of VAP.
Objectives. A Prospective Observational Study Comparing “the effect 
of endotracheal tube with subglottic suction port (ett ss) vs stand-
ard endotracheal tube (ett c) on incidence of ventilator associated 
pneumonia(vap)” in Patients Admitted To Intensive Care Unit.
Methods. Adult patients admitted to intensive care unit (ICU) with 
duration of ventilation more than 48 h were included in this study. 
The type of ET tube used for intubation was noted along with other 
variables like Patient details, diagnosis, pre-existing illness, APACHE II 
score (score based on severity of illness and any other long standing 
illness), number of days on ventilator, number of days of ICU & hospi-
tal stay and hospital mortality. Patients with fever, purulent respiratory 
secretions, increased or decreased White cell count, were screened for 
microorganisms from ET secretions. Surveillance for Ventilator Associ-
ated Pneumonia in this study was in accordance with the “Surveillance 
for ventilator-associated events in the National Healthcare Safety Net-
work (NHSN)” guidelines released by CDC-Centers for Disease control 
and Prevention in Jan 2014.
Results. In total 160 patients were enrolled in the study, 80 in ETT SS 
group and 80 in ETT C group. The two groups were comparable in 
terms of age, presence of co morbid illnesses and APACHE II score.
The incidence of VAP in our ICU was 4.76 per 1000 ventilator days.

Ventilator 
associated 
events

Nil VAC IVAC Possible VAP Probable
VAP

Total

ETT SS 73
92.41

4
5.06

1
1.27

0
0.00

1
1.27

79
100.00

ETT C 72
88.89

1
1.23

4
4.94

2
2.47

2
2.47

81
100.00

TOTAL 145
90.63

5
3.13

5
3.13

2
1.25

3
1.88

160
100.00

The incidence of VAP was lower in ETT SS (0.76%) compared with ETT 
C group (2.57%) which was statistically significant.The overall inci-
dence of VAE- Ventilator associated events (VAC + IVAC + POSSIBLE 
VAP + PROBABLE VAP) when both groups combined was14.27 per 
1000 ventilator days. The incidence of Ventilator Associated Events 

VAEs between the two groups were (18.4%) in ETT SS patients and 
6 (10.68%) in ETT C. The mean duration of hospital stay were in ETT 
SS 16.01 ± 11.06 days and in ETT C 12.83 ± 9.39 days, The duration 
of mechanical ventilation were in ETT SS 8.16 ± 7.76 days and in ETT 
C 6.53 ± 10.89 days and the mean length of ICU stay were in ETT SS 
9.20 ± 6.72 days and in ETT C 7.73 ± 0.82 days. The hospital mortality 
were in ETT SS group (39.24%) and in ETT C group (30.86%).
Conclusions. The incidence of VAP-ventilator associated pneumonia 
showed a significant reduction with the use of ETT SS-Endotracheal 
tube with subglottic suction drainage in comparison with standard 
endotracheal tube ETT C.

Figure 1 (abstract 000152) Micro aspiration of oral secretions in con-
ventional endo tracheal tube

Figure 2 (abstract 000152)  ETT with subglottic suction port enables 
subglottic drainage of secretions reducing the load of micro aspiration
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Introduction. Vasopressors are used up to 85% of cases during free 
flap surgery. However, their use is still debated with concerns of 
vasoconstriction-related complications, with rates up to 53% in minor 
cases. We investigated the effects of vasopressors on flap blood flow 
during free flap breast reconstruction surgery. We hypothesized that 
norepinephrine may preserve flap perfusion than phenylephrine dur-
ing free flap transfer.
Methods. A randomized pilot study was performed in patients under-
going free transverse rectus abdominis myocutaneous (TRAM) flap 
breast reconstruction. Patients with peripheral artery disease, allergic 
to study drugs, previous abdominal operation, left ventricular dys-
function, or uncontrolled arrhythmias were excluded. Twenty patients 
were randomized to receive either norepinephrine (0.03–0.10  µg/kg/
min) or phenylephrine (0.42–1.25 µg/kg/min) (each n = 10) to maintain 
mean arterial pressure 65–80  mmHg (Fig.  1). Primary outcome was 
differences in mean blood flow (MBF) flap vessels after anastomosis 
measured using transit time flowmetry in the two groups. Secondary 
outcomes included pulsatility index, flap loss, necrosis, thrombosis, 
wound infection, and reoperation within 7 days postoperatively.
Results. After anastomosis, MBF showed no significant change in 
the norepinephrine group (mean difference, − 9.4 ± 14.2  mL/min; 
p = 0.082), whereas it was reduced in the phenylephrine group 
(− 7.9 ± 8.2  mL/min; p = 0.021) (Fig.  2). There were no differences in 
secondary outcomes between the groups.
Conclusions.: During free TRAM flap breast reconstruction, nor-
epinephrine seems to preserve flap perfusion compared to phenyle-
phrine. However, due to the small sample size and preliminary nature 
of data, further validation studies are required.

Figure 1 (abstract 000153) Study design. ASA, American Society of 
Anesthesiologists; CI, cardiac index; ECOG, Eastern Cooperation Oncol-
ogy Group; MAP, mean arterial pressure; MBF, mean blood flow; PI, 
pulsatility index; POD, postoperative day; SVV, stroke volume variation; 
TRAM, transverse rectus abdominis myocutaneous

Figure  2 (abstract 000153)  Changes in mean blood flow of flap 
before and after anastomosis in patients received norepinephrine or 
phenylephrine during breast reconstructive surgery. *p < 0.05 com-
pared to before anastomosis in the phenylephrine group. Data points 
and error bars represent mean and standard deviation, respectively
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Introduction. Subdural empyema is a servious complication of bac-
terial meningiits, a therapeutic challenge to clinicians and associated 
with long-term neurological sequelae.
Objectives. To evaluate the clincial features, therapeutic strategies, 
and outcome of subdural empyema complicating acute bacterial 
meningitis in neonates.
Methods. Case series from a retrospective cohort study conducted in 
two medical centers in Taiwan between 2003 to 2020.
Results. During the study period, a total of 153 neonates with bac-
terial meningitis were identified and enrolled. Among them, a total 
of 24 cases with subdural empyema or abscess were identified. 
Streptococcus agalactiae (Group B Streptococcus, GBS) and E.  coli 
accounted for 37.5% (n = 9) and 29.2% (n = 7) of all neonatal bacte-
rial meningitis with subdural empyema, respectively. Neonates with 
subdural empyema usually had more severe clincial manifestations 
than those with acute bacterial meningitis without subdural empy-
ema, including more likely to have consciousness changes, focal 
seizures, and paresis. The cerebrospinal fluids findings cannot be 
predictive for occurrence of subdural empyema. Surgical interven-
tion was performed for all cases with subdural empyema, and longer 
therapeutic duration of antibiotics was also noted. A higher percent-
age (70.8%, n = 17) of them had neurological sequelae at discharge, 
although the final mortality rate was comparable to those without 
subdural empyema.
Conclusions. Subdural empyema and abscess is not uncommon 
in neonates with acute bacterial meningitis. Both GBS and E coli are 
important pathogens to cause subdural empyema in neonates with 
acute bacterial meningitis. Neurosurgical intervention with longer 
broad-spectrum antibiotics are required to optimize the outcomes. 
Long-term follow-up is indicated for high risk of neurological sequelae.
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Introduction. During the last days of patients’ lives, invasive treatment 
to extend their lives causes pain and hinders human dignity and a 
peaceful death. In Korea, the death of patients usually occurs at medi-
cal institutions. Intensive care unit(ICU) nurses who provide care to 
end-of-life patients complain of difficulties in providing such care for a 
dignified death in the ICU environment where there are many medical 
devices, noises, and lights.

Objectives. This survey study analyzed the factors influencing the fre-
quency of nursing performance based on nursing intervention classifi-
cation (NIC) and the nursing competency of end-of-life nurses in ICUs.
Methods. The subjects were nurses in ICUs at each of the tertiary hos-
pitals and general hospitals in Seoul, who provide independent and 
direct care, and have experience in caring for end-of-life patients. The 
data were collected after the researchers distributed the questionnaire 
themselves. Of the 230 questionnaires distributed, 181 were returned. 
After excluding three incomplete questionnaires, only 178 were used 
for research analysis. Using the SPSS version 25 program, the differ-
ence and correlation between nursing competency of end-of-life 
nurses in ICUs and the frequency of nursing of end-of-life patients 
according to the general characteristics were analyzed. The factors 
affecting the frequency of performance were analyzed using multiple 
return analysis.
Results. 1. The nursing competency of ICU nurses was statistically 
significantly higher when a nursing guideline reference forend-of-life 
patients (p ≤ 0.001)was available at work.
2. The frequency of nursing for end-of-life patients was significantly 
high when the respondent said there was a nursing guideline for end-
of-life patients available while working(p = 0.013).
3. The nursing capacity of end-of-life patients is the frequency of 
nursing(p ≤ 0.001). There was a significant correlation with the lower 
factors such as knowledge (< 0.001), attitude competency (< 0.001), 
and acting capacity (< 0.001).
4. The factors influencing the frequency of nursing for end-of-life 
patients is the act of nursing (p ≤0.001) and nursing knowledge 
(< 0.001), respectively.
Conclusions. Based on these findings, ICU nurses need to overhaul 
specific systems, such as providing education to enhance nursing 
capabilities, and providing practical support for nursing staff with 
end-of-life nursing expertise in the work environment, in order to pro-
tect the dignity and value of patients. In addition, as one of the core 
competencies of ICU nurses at the actual medical site, practical guid-
ance needs to be provided to identify nursing capabilities for quality 
end-of-life care and to gauge the frequency of performance. It is also 
expected that the results of this study will be used as basic data for 
future standardized life care guidelines and improvements in ICUs.
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Introduction. Despite compelling evidence and guidelines recom-
mending light sedation in critically ill patients, pain, analgesia and 
delirium (PAD) management likely variesinternationally. SANDMAN 
is an international retrospective observational study which evalu-
ated sedative, analgesic, and antipsychotic administration practices 
in critically ill, mechanically ventilated adults, and adherence to PAD 
guidelines.
Objectives. The primary SANDMAN objective was to describe interna-
tional practice variation in the use of medications and monitoring for 
PAD in mechanically ventilated adults prior to and during the COVID-
19 (C19) pandemic. In this abstract we describe preliminary data on 
the 1) characteristics of participating ICUs; 2) self-reported adherence 
to evidence-based and guideline-directed PAD practices; 3) perceived 
changes in drug availability and sedation management during the C19 
pandemic.
Methods. Multiple ICUs in each participating hospital were invited via 
the European Society of Intensive Care Medicine to contribute data on 
eligible patients. Ethics approval was obtained locally at all sites. Site 
data included hospital and ICU characteristics, common PAD thera-
peutic options, and use of PAD protocols and scales. Patient data were 
collected retrospectively, including baseline demographics, and PAD 
management for the first 7 consecutive days of invasive mechanical 
ventilation. All sites contributed data for the main cohort (20 consec-
utive patients admitted to ICU from 1st October 2019 to date of first 
C19 admission), and participation in the COVID-19 sub-cohorts was 
voluntary (20 consecutive C19 patients and up to 20 non-C19 patients 
admitted to ICU during the pandemic period).
Results. Across 27 countries and 4 continents 3008 patients were 
enrolled. 91 ICUs and 67/91 ICUs contributed patient data for the main 
cohort and C19 sub-cohorts respectively. 59 (65%) were university-
affiliated hospitals, and 29 (31%) were community hospitals. 55/91 
(60%) were closed ICUs, and 73/91 (81%) managed a mixed patient 
population. 24/90 (27%) had an open 24/7 visitation policy.
37 (41%) ICUs had 11–19 staffed beds, and 23 (25%) had ≤ 10 beds. 
Most ICUs (70/91) had ≥ 11 ventilators available. Nurse:patient ratio for 
mechanically ventilated patients was most commonly 1:2 (43%) or 1:1 
(39%); and 1:2 (54%) for non-ventilated patients. Most ICUs had dedi-
cated physiotherapists (80%) and pharmacists (65%), and < 50% had 
respiratory therapists or a mobility team.
Commonly available intravenous analgesics (> 80% ICUs) were fen-
tanyl, morphine and paracetamol; > 80% ICUs reported intravenous 
midazolam, propofol, dexmedetomidine and ketamine were avail-
able. PAD assessment scales were in use in more than 75% of ICUs. 
The most common scales for each of these were RASS (94%), Numeric 
rating scale for pain (58%), and CAM-ICU (72%). Reported availability 
of local protocols were: sedation (59%), ventilator weaning/SBT (59%), 
delirium (57%), mobilization (49%), pain (46%), and physical restraint 
(43%). ICUs reported they routinely practice: daily sedation/analge-
sia interruption (69%), physical restraints (66%), weaning opioids to 
prevent iatrogenic withdrawal (62%), daily spontaneous breathing 
trials (56%), and analgesia-first sedation (49%). Nearly 60% ICUs who 
experienced drug shortages (44/87) changed their sedation practices 
during the pandemic and perceived that C19 patients required higher 
amounts of sedatives, analgesics, neuromuscular blockade, and had a 
higher incidence of delirium.
Conclusions. There is international variation in the use of proto-
cols, monitoring and medications for PAD. Clinicians experienced 
shortages of medications during the C19 pandemic and perceived 
that C19 patients required higher doses of sedatives, analgesics and 
paralytics.

Study Flow for the SANDMAN study: an observational study describing 
sedation, analgesia, and delirium strategies used in ICUs around the 
world.
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Introduction. Adrenergic beta-Antagonists(beta-blockers) are also 
widely prescribed to psychiatric patients to control adrenergic symp-
toms. These patients visit emergency department more frequently 
due to drug intoxication, and severe cardiovascular system abnormali-
ties can be fatal to patients with poisoning. We analyze blood levels 
of beta-blockers and the clinical manifestations of patients, and want 
to predict the progression to severe complications at the beginning of 
the visit.
Methods. This study was conducted at the Regional Emergency Medi-
cal Center of a university hospital with about 60,000 patients visit-
ing emergency centers annually. We analysed retrospective medical 
records in beta-blocker poisoning patients aged 18  years and older 
who visited the emergency department between 1 January 2016 and 
31 May 2022.
Results. 200 patients were enrolled. Beta-blocker blood levels were 
significantly higher in patients with hypotension, bradycardia, and 
prolonged QT intervals, with median values of 247.0 (56.5: 333.8) ng/
ml, 275.8(154.3:486.4)  ng/ml, and 159.0  (33.9: 310.8)  ng/ml, respec-
tively. In the analysis of cardiovascular complication prediction rate 
with the ROC curve, the AUC value was 0.729, the cut-off value was 
72.40  ng/ml (sensitivity, 0.667 and specificity, 0.819). In addition, the 
correlation coefficient between drug dose and blood concentration 
through medical history listening at the time of visit was 0.634, which 
was found to have a significantly higher relationship.
Conclusions. Because blood levels in patients with beta-blocker poi-
soning were significantly higher in patients with severe cardiovascu-
lar complications, consider performing a blood level test early in the 
emergency department visit. And, the amount of drugs found through 
listening to the medical history is highly correlated with blood levels, 
so they estimated to have taken more than 72  mg of beta-blockers 
need active treatment and intensive observation from an early stage.

Figure 1 (abstract 000161) Receiving-operating characteristic curve 
for predicting between cardiovascular complication and blood level

Figure  2 (abstract 000161) Receiving-operating characteristic 
curve for predicting between cardiovascular complication and verbal 
amount
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Introduction. Although both damage-associated molecular patterns 
(DAMPs) and neutrophil extracellular traps (NETs) have physiologi-
cal roles in regulating inflammation and immune response including 
antimicrobial defenses against infection, they also have various patho-
logical potential [1]. We hypothesized that the removal of excessively 
released DAMPs and NETs from circulation would give benefits to the 
patients. Direct hemoperfusion with a cartridge containing polymyxin 
B (PMX)-immobilized membrane (Toray, Japan) is frequently practiced 
in the treatment of septic shock to remove endotoxin.
Objectives. This study aimed to evaluate the efficacy of PMX-immo-
bilized membrane to adsorb DAMPs and a released-NETs components 
in vitro.
Methods. DAMPs (commercially available DNA, RNA, nucleosomes 
and histone) and a released-NET from activated neutrophils were 
added separately into each well (9.5 cm2) with or without PMX-immo-
bilized membrane (2 cm x 2 cm each with a surface area of 4 cm2) and 
incubated up to 60 min with shaking at room temperature. To increase 
the dose of PMX, the surface area of PMX-immobilized membrane 
was increased by repeated exposure of the membrane to the DMAPs 
and NETs. Following incubation, the levels of DAMPs and NETs com-
ponents were assayed. Amounts of DNA conjugated with myeloper-
oxidase (MPO), and cell-free DNA were assayed by sandwich ELISA and 
Qubit fluorometer as NET-components, respectively.
Results. DAMPs and NETs components levels were significantly damp-
ened dependent on an area of membrane surface and incubation time 
after incubation with PMX-immobilized membrane (Table).

Table (abstract 000164)  DAMPs and NETs levels following 5 min 
incubation with PMX membrane

Surface area of PMX membrane, n = 5 P value

Surface 
area,
cm2

0 4 8 12

DNA, µg/
ml

9.64
(9.10, 

10.00)

8.36
(8.92, 7.90)

4.26
(4.56, 3.99)

3.27
(3.46, 2.96)

 < 0.001

RNA, µg/
ml

24.80
(25.80, 

24.00)

20.00
(21.20, 

18.90)

16.290
(16.80, 

15.33)

12.87
(13.32, 

11.96)

 < 0.001

Nucleo-
some, 
µg/ml

47.47
(48.34, 

45.13)

22.95
(23.77, 

21.70)

10.42
(12.12, 

9.10)

6.97
(9.55, 6.80)

 < 0.001

Histone, 
AU

0.150
(0.169, 

0.112)

0.091
(0.100, 

0.075)

0.077
(0.084, 

0.068)

0.051
(0.064, 

0.043)

 < 0.001

cell-free 
DNA, 
µg/ml

19.38
(20.35, 

18.40)

11.48
(13.36, 

10.13)

8.24
(9.12, 6.87)

4,46
(5.87, 3.00)

 < 0.001

MPO-DNA, 
AU

0.244
(0.263, 

0.227)

0.197
(0.209, 

0.187)

0.084
(0.098, 

0.068)

0.068
(0.079, 

0.058)

 < 0.001

Data was expressed as Median (IQR) and analyzed using ANOVA.

Conclusions. Our in vitro experiments demonstrate that PMX-immo-
bilized membrane can absorb DAMPs and a released-NET components 
efficiently. Our results open new doors for understanding the applica-
tion of hemoperfusion with a cartridge containing PMX-immobilized 
membrane to selective removal of circulating DAMPs and NETs in 
patients with sepsis which may improve remote organ damage.
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Introduction. Corticosteroids are a component of the standard ther-
apy for patients with coronavirus disease 2019 (COVID-19). In real-
world practice, corticosteroid dose and treatment duration depend 
on the physician’s pragmatics. Despite, various data from some stud-
ies investigating the risk factors for blood stream infection (BSI) in 
patients with COVID-19, there are limited data on corticosteroid doses. 
Therefore, this study aimed to evaluate the potential risk factors for 
nosocomial BSIs in hospitalized patients with COVID-19, including the 
exploration of corticosteroid dosage.
Methods. A retrospective cohort study of hospitalized adult patients 
with COVID-19 was conducted in a tertiary care hospital between Feb-
ruary 2020 and January 2022. COVID-19 infection was diagnosed by a 
positive reverse transcription-polymerase chain reaction. Nosocomial 
BSIs were defined as the presence of microorganisms in one or more 
blood cultures at least 48 h after admission. We performed univariate 
and multivariate analyses of various parameters to identify risk factors 
for nosocomial bloodstream infection.
Results. Of 252 patients, most patients (81.4%) were admitted to the 
ICU. 19% had nosocomial BSI. The overall mortality rate was 27%. 
However, mortality in the nosocomial BSI group was significantly 
higher than that in the non-BSI group (62.5% vs. 18.6%, p < 0.001). Of 
the patients diagnosed with COVID-19 pneumonia, 97.9% were in the 
nosocomial BSI group, and 87.3% were in the non-BSI group. Corticos-
teroids were administered to all patients in the nosocomial BSI group. 
Meanwhile, 81.4% of the patients in the non-BSI group used corticos-
teroids. The median equivalent dexamethasone dose until the first 
episode of BSIs was 14.1  mg/day (interquartile range, 10.4–17.7). The 
median durations from corticosteroid administration to the first epi-
sode of BSIs were 11.5 days. The rate of receiving methylprednisolone 
was significantly higher in the nosocomial BSI group than in the non-
BSI group (35.4% vs. 10.8%). The use of tocilizumab, baricitinib, and 
tofacitinib was not associated with nosocomial BSI. Forty-three patients 
(89.6%) experienced one episode of nosocomial BSI. The maximum 
number of episodes of nosocomial BSIs (five) occurred in one patient 
who underwent extracorporeal membrane oxygenation (ECMO); 
nonetheless, other patients (4 [8.3%]) experienced second episodes of 
nosocomial BSIs. Pneumonia (46.6%) was the most common source of 
infection, followed by primary BSI (20.7%), catheter-related BSI (10.3%), 
urinary tract infection (8.6%), intra-abdominal infection (8.6%), and skin 
and soft tissue infections (5.2%). Multivariate analysis revealed that 
male sex (odds ratio [OR] 3.18; 95% confidence interval [CI]: 1.60–7.33), 
receiving methylprednisolone (OR: 2.43; 95% CI: 1.24–7.31), receiv-
ing an equivalent dexamethasone dose of 6–12 mg (OR: 3.08; 95% CI: 
2.08–26.94), and increased white blood cell count on admission (OR: 
3.56; 95% CI: 1.05–1.17) were significant predictors of nosocomial BSIs.
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Table 1 (000166) Different variables associated with nosocomial BSIs 
in hospitalized patients with COVID-19 in the multivariate analysis

Variables OR (95% CI) p‑value

Male 3.18 (1.60–7.33) 0.001

Receiving methylprednisolone 2.43 (1.24–7.31) 0.015

Equivalent dexamethasone dose
 < 6 mg/day
6–12 mg/day
 > 12 mg/day

Reference
3.08 (2.08–26.94)
1.91 (0.97–14.96)

0.002
0.06

White blood cell count on admission
 × 103 cell/mm3 (± SD)

3.56 (1.05–1.17)  < 0.001

Conclusions. Unmodified risk variables for nosocomial bloodstream 
infections included male sex and leukocytosis at admission. Using 
methylprednisolone and obtaining a cumulative dosage of dexa-
methasone were adjusted risk variables associated with superimposed 
nosocomial bloodstream infections in hospitalized patients with 
COVID-19.
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Introduction. Multiplex polymerase chain reaction (mPCR) assays 
have emerged as tools for rapid diagnosis. The aim of this study was 
to asses the concordance of a semi-quantitative mPCR wiith conven-
tional microbiologica cultures (CMCs) in endotracheal aspirates (ETAs) 
among patients with suspected ventilator-associated pneumonia 
(VAP).
Methods. CMCs and mPCRs (Biofire FilmArray Pneumonia Panel plus, 
BioMérieux, France) were performed in parallell on the same ETA 
samples.
Results. A total of 32 samples from 27 patients were analysed. The 
median age of patients was years, the sex ratio (male/female) was 
20/7, the median SAPSII score was 35.
Overall respectively 18 mPCRs and 21 CMCs were positive.
The most frequently identified bacteria on mPCRs were Pseudomonas 
aeruginosa (8), Klebsiella aerogenes (3), Staphylococcus aureus (3), Entero-
bacter cloacae (2). On CMCs results were as follow Pseudomonas aer-
uginosa (6), Klebsiella aerogenes (2), Staphylococcus aureus (3), Enterobacter 
cloacae (1).
mPCRs off-panel bacteria were detected in 8 cases (Stenotrophomonas 
maltophilia 3, Achromobacter 1, Hafnia alvei 2, Citrobacter koseri 1 Acineto-
bacter radioresistens 1).
Bacterial type
When both tests were positive, they were concordant for at least one 
bacterial type in 12 cases.
They were fully concordant in 9 cases.
In case of positive mPCRs and negative CMCs (n = 4), the discrepancy 
was linked to a previous recent infection with the same bacteria in 2 
cases.
In 5 cases, CMCs retrieved a causative pathogen not included in the 
test panel.
Bacterial load
The number of bacteria copies/mL detected by mPCRs and CFU/mL by 
CMCs were compared.

Results were similar in 2 cases.
In 9 cases mPCRs results were higher than CMCs ones. Conversly CMCs 
never showed higher results.
Of note, in 3 cases positive but under the clinical significance thresh-
olds (105 CFU/mL) CMCs showed  105 to  106 copies/mL on PCRs.
Conclusions. mPCR may be a useful tool for VAP diagnostic.
However, interpretation of the results must be made with caution, 
integrating microbiological and clinical issues.
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Introduction. Maternal critical care (MCC) encompasses the care of 
parturients from the onset of deterioration to post-discharge follow-
up. Maternal critical illness can present additional management chal-
lenges, and maternity admissions to the intensive care unit (ICU) have 
been increasing in recent years. While the timely detection of critical 
illness in the labor suite has been receiving increasing attention, less 
focus has been given to the preparedness of ICUs to respond to the 
needs of maternity patients admitted to the intensive care unit. Many 
staff in the ICU may have had no prior exposure to the labor suite, and 
it is unusual for critical care training programs to address obstetric 
considerations in any depth.
Objectives. Our survey aimed to determine whether ICUs are ade-
quately equipped to care for maternity patients. We assessed four 
broad areas: (i) competencies: the availability of staff with maternity-
specific competencies in ICUs; (ii) emergency preparedness: the extent 
to which ICUs are ready to respond to obstetric emergencies, includ-
ing the appropriate teams, drugs and equipment; (iii) follow-up and 
support: the provision of psychological screening, support and patient 
follow-up; and (iv) leadership and quality improvement: the presence 
of service leadership, local guidelines and data collection for quality 
improvement purposes.
Methods. Between September 2021 and January 2022, we conducted 
an international cross-sectional online survey of European hospitals 
with maternity units from 26 countries in the WHO Europe Region rep-
resenting over 2 500 000 deliveries annually.
Results. 81.9% of centers (928 of 1133) provided onsite critical care 
facilities to maternity patients. Over 90% of the centers offered daily 
specialist obstetric reviews. Dual-trained staff (midwifery and critical 
care accreditation) were available in 24.3% of units, while 16% had 
access to the continuous presence of a midwife when a maternity 
patient was admitted. 3.5% of ICUs did not have immediate access 
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touterotonic drugs, 7.5% to neonatal resuscitation equipment, 9.2% 
toa neonatal resuscitation team, and 11.4% to perimortem cesarean 
section equipment. Breastfeeding support was available in 82.2%, 
while physical contact between mother and baby was not possible 
in 29.5%. Screening for psychological trauma in maternity patients 
occurred in only 30.6%. Post-discharge follow-up was available in 
33.1%. A named senior doctor who oversaw maternal critical care 
activities was available in 54.4%; 36.2% of units had an equivalent 
named senior nurse. Maternity-specific critical care policies were avail-
able in 71% of units. 62.5% collected data for quality improvement 
purposes, but only 41.2% submitted data on maternity patients to a 
national database. Detailed information is provided in Fig. 1.
Conclusions. Gaps exist in the provision for maternity patients admit-
ted to European ICUs. Critical care facilities were not consistently avail-
able, and when they were available, they were often inadequately 
resourced, which could compromise patient safety and experience.

Figure 1 (abstract 000168)  Maternal critical care resources available 
for maternity patients in the intensive care units
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Introduction. Electromagnetic stimulation of the phrenic nerve can 
induce diaphragm contractions; until recently, there were no specific 
coils designed for targeted and prolonged non-invasive electromag-
netic phrenic nerve stimulation (NEPNS) in critically patients. We previ-
ously demonstrated the absence of interference with other electronic 
devices with 100% intensity at 30  cm distance (1). The feasibility of 
NEPNS was demonstrated by inducing diaphragmatic contractions 
before surgery in lung-healthy, normal-weight patients to ventilate 
these patients in a dose-dependent manner, i.e., higher intensity pro-
duced higher tidal volume (2).
Objectives. We aimed to test feasibility of NEPNS in critically ill 
patients i.e., can the intervention be applied in the ICU setting. Sec-
ondary aim was to examine if NEPNS has an effect on diaphragm 
thickness.
Methods. This feasibility non-randomized controlled study 
(NCT05238753) aimed to enrol 30 patients within 36  h of intubation, 
who were expected to remain ventilated for at least 72 h. The interven-
tion group should receive 15  min NEPNS sessions (A) twice, (B) three, 
or (C) five times per day, while the control group received standard of 
care. For the simulation, the STIMIT exclusive PMR35 Dual Coils (STIMIT 
AG, Biel, Switzerland) driven by a PowerMAG 100 clinical stimulator 
(Mag&More GmbH, Munich, Germany) were used. If feasible, NEPNS 
was used stand-alone to ventilate the patient (ventilator in continuous 
positive airway pressure (CPAP) mode without pressure support); if nec-
essary to adequately ventilate the patient, pressure support was added. 
Primary outcome was feasibility, measured as (1) sessions performed 
according to protocol or by follow-up session the following day, (2) time 
to find the optimal stimulation point, and (3) tidal volume with stimula-
tion only (i.e., no further ventilatory support) reaching 3–6  ml/kg IBW. 
Key secondary endpoint was expiratory diaphragm thickness measured 
with ultrasound from Day 1 to Day 10 (or extubation).
Results. The study was stopped prematurely because the CE certifi-
cate of the coils was revoked due to the new medical device regula-
tions in the EU, i.e., a total of 11 patients (5 intervention group (A), 6 
control) were enrolled in 2022. The intervention twice per day was exe-
cuted in 87% and 92% of cases without and with a recovery session on 
the following day, respectively. Time to find stimulation point was 23 
[12–62] seconds. Lung ultraprotective ventilation (3–6 ml/kg IBW) was 
achieved in 732/6356 (11%) of stimulations with stimulation only and 
2511/6356 (40%) of stimulations with additional pressure support. The 
remaining 49% stimulations were either with spontaneous breathing 
or stimulated breaths outside 3–6 ml/kg IBW. The diaphragm thickness 
increased by NEPNS (p = 0.034, Fig. 1).
Conclusions. NEPNS was feasible in the ICU setting. NEPNS seems to 
prevent diaphragm atrophy during mechanical ventilation measured 
by expiratory diaphragm thickness.

Figure  1 (abstract 000171)   Trajectory of expiratory diaphragm 
thickness (Tdiexp, mm) measured by ultrasound over time (with 95% 
confidence interval) for intervention group (blue) and control (red). 
Intervention received non-invasive electromagnetic phrenic nerve 
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stimulation twice daily for 15 min which increased Tdiexp compared 
to controls as demonstrated in a mixed model analysis using Tdiexp 
from Day 1 to Day 10 (or till extubation). The intervention (p = 0.034), 
time (p = 0.032) and the interaction of time and group (p = 0.004) were 
significant. Delta Day 10 vs. Day 1 was significantly different (0.926 
[0.485–1.063] in the intervention vs. −  0.731 [−  0.909 to −  0.565] in 
the control, p = 0.036)
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Introduction. Invasive catheterisation is associated with important 
complications including local and systemic infection. This can lead to 
increased mortality and higher health care costs (1). Accurate docu-
mentation of insertion and maintenance is essential in limiting cath-
eter-associated infection and many centres now use an Electronic 
Health Record to improve record-keeping.
East Surrey Hospital has a busy 16 bed, mixed medical and surgical 
adult ICU. A comprehensive electronic notes system was introduced in 
2022 to improve documentation. Prior to this, line insertion was docu-
mented by completing a separate electronic proforma which was cop-
ied into the patient’s electronic notes.
Objectives. Our aim was to review the impact of using a fully elec-
tronic notes system on the documentation of central venous and arte-
rial catheterisation and to explore ways to further promote accurate 
record keeping.
Methods. In this single centre study, an initial retrospective review 
was performed for a 2-week period (1/11/21–14/11/21) prior to 
electronic noting (pre-eSASH). Correct documentation of the fol-
lowing aspects of invasive catheterisation in ICU patients was 
recorded: indication (CVC only), clinician name, date inserted, type 
of line, patient and clinician preparation (CVC only), technique 
used, post-procedure care/complications. Comparable retrospec-
tive data were recorded for an early ‘post-eSASH’ cohort of patients 
(1/11/22–14/11/22).
Following these initial results, a poster was created and displayed 
locally, with a guide on how to correctly document lines alongside 
a QR code which users could scan to view a more detailed presen-
tation on the line documentation process. The same dataset was 
then prospectively collected for patients admitted 1/2/23–14/2/23 
(post-intervention).
Results. In the pre-eSASH cohort, a total of 23/29 (79.3%) CVCs and 
10/15 (66.7%) arterial lines were correctly documented. These rates 
were much higher when compared with the post-eSASH cohort where 

5/11 (45.5%) CVCs and 7/20 (35%) arterial lines were correctly docu-
mented. Following the intervention, a total of 10/26 (38.5%) CVCs and 
13/26 (50%) arterial lines were correctly documented.
Conclusions. This survey suggests that the introduction of the new 
electronic notes system, eSASH, adversely affected rates of correct 
line documentation within the ICU (see Fig. 1). Rates of correctly docu-
mented arterial lines marginally improved following the intervention 
but there was minimal impact on CVC documentation. Overall, docu-
mentation appears to have significantly deteriorated following the 
implementation of eSASH even in spite of the intervention.
Documentation of invasive catheterisation must be improved and 
this may require systematic changes in the structure of the electronic 
system, such as simplifying the method and template for line inser-
tion. This study is limited by small sample size and the retrospective 
nature of the initial phase. Further work will be done on education and 
reviewing the barriers to correct documentation.

Figure  1 (abstract 000175) Pie Charts to show the number of cor-
rectly vs not correctly documented CVCs (A) and Arterial Lines (B) 
before and after implementation of eSASH and following our interven-
tion. Percentages included in brackets (%)
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Introduction. Monitoring vital functions is an essential part of inten-
sive care: alarm systems identify deteriorating patients and can trigger 
life-saving alarm reactions. Previous research suggested that patient 
characteristics influence alarm loads, with higher alarm loads being 
observed in male patients [1]. At comparable disease severity, women 
are admitted to the intensive care unit (ICU) less frequently and expe-
rience higher mortality rates than men [2,3]. Whether differences in 
alarm loads between male and female patients translate into differ-
ences in alarm management has not been studied.
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Objectives. We sought to assess the impact of patient sex on health-
care providers’ reaction to ICU alarms.
Methods. Following IRB approval (Ethics vote no. EA1/127/18), this 
retrospective analysis included adult patients admitted to a Ger-
man ICU between July 2019 and June 2021, who stayed at least 24 h, 
with annotated alarm data [3]. Blood pressure, heart rate, and oxygen 
saturation alarms were assessed in this study. Alarms were classified 
as actionable and non-actionable, with alarms triggering a medical 
intervention being defined as actionable. To account for age-related 
differences in alarm loads and actionable rates, we stratified patients 
by age (decade of life). Primary outcome was the average number of 
actionable alarms per sex per age group. The secondary outcome was 
the average number of alarms per sex per age group, independently 
of actionable rates. We compared both outcomes in terms of the 
patient’s biological sex, as obtained from the medical record. Due to 
extremely high numbers of alarms per patient and in total, no hypoth-
esis testing is applied. We present descriptive results.
Results. In our cohort of 976 patients, the total number of alarms 
was 1,226,079 with 18,077 monitored days. Female patients made 
up 40.3% of the cohort and were responsible for 36% of total alarms. 
Cohort sizes and monitoring days increased with age for both sexes 
(Fig. 1). The median number of alarms per monitored patient day was 
93.3 [1st qt: 55.8, 3rd qt: 149.6]. In comparison, the female median of 
generated total alarms with 89.4 was lower than the male one with 
96.1 alarms [female: 1st qt: 53.8, 3rd qt: 145.5; male: 1st qt: 56.5, 3rd qt: 
152.4]. The average alarm actionable rate per patient was 12.8% [SD 
10.0%]. Average actionable rates for the entire female patient cohort 
were lower [female: 12.6% mean, SD 9.5%; male: 13.0% mean, SD 
9.8%]. When assessed individually, average actionable rates for alarm 
types for blood pressure [13.6% female; 14.1% male] and oxygen satu-
ration alarms [13.7% female; 13.9% male] were higher than the aver-
age actionable rate for heart rate alarms [11.6% female; 10.4% male]. 
In an inter patient sex comparison, females had lower average action-
able rates for blood pressure and oxygen saturation, but higher rates 
for heart rate alarms.
Conclusions. This study is the first to investigate the influence of 
patient sex on ICU providers’ alarm reactions. In this descriptive anal-
ysis, we did not find large differences in actionable rates and alarm 
loads between female and male patients. Further research should 
focus on inter age group relationships—investigating the effects of 
alarm threshold settings and other pathophysiological factors, such 
as disease severity and patient comorbidities. This could pave the way 
towards more informed ICU alarm adjustments.

Figure  1 (abstract 000178) Distribution of actionable and non-
actionable alarms in female versus male patients, stratified by life-dec-
ade. Alarm types: blood pressure (BP), oxygen saturation (SpO2), and 
heart rate (HR). Per age group and patient sex: [Number of patients, 

monitored days] and total actionable rate in percent (across all alarm 
types)
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Introduction. Seraph-100 Microbind Affinity Blood Filter (ExThera 
Medical) is an extracorporeal hemoperfusion device designed to treat 
bloodstream infections. The filter membrane can bind bacterial and 
viral pathogens, increasing their elimination and reducing bacterial 
and viral blood titers. The device received an authorization for emer-
gency use in critically ill patients with COVID-19 by the FDA. We aimed 
to summarize the efficacy and safety profile of the device in a consecu-
tive sample of COVID-19 ICU patients.
Methods. Data was gathered from a sample of 26 consecutive COVID-
19 patients that were admitted in the ICU of our hospital between 
November 2021 and February 2022. Eleven patients received treat-
ment with Seraph-100 plus standard care. The control group was com-
posed of subjects that received only standard care. Patients treated 
with Seraph received only a single hemoperfusion treatment. Clinical 
and analytical parameters, coinfections and mortality rates were com-
pared between groups.
Results. We found no significant differences between groups regard-
ing age, sex or comorbidities (Table  1). Treatment with Seraph was 
generally well tolerated. We observed no significant modifications 
of leukocyte cell count or C-reactive protein levels associated with 
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Seraph-100 treatment. In addition, no differences regarding in-
hospital mortality (Table 1 and Graphic 1) or length of ICU stay were 
observed, although patients treated with Seraph suffered less fre-
quently cases of Gram-positive bacteria associated pneumonia.
Conclusions. In this case series, hemoperfusion with Seraph-100 was 
not associated with improved survival or shorter ICU stay. However, 
these results may be due to the small sample size and high hetero-
geneity present in key clinical parameters, such as COVID-19 severity, 
development of other clinical complications or length of ICU stay at 
the time of administration of therapy, as well as the duration or dose of 
hemoperfusion. To adequately standardize the use of this innovative 
therapy in It is necessary to analyze the most appropriate timing and 
dose for each patient profile.

Comorbidities.

Hospital mortaLITY.
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Introduction. Sepsis is a potentially life-threatening complication 
of infection and one of the most intractable medical syndromes, 
accompanied by severe vascular endothelial injury,which is featured 
increased vascular permeability and the massive release of inflamma-
tory mediators. During sepsis, endothelial cells (ECs) undergo multiple 
phenotypic and functional modifications, which are initially adaptive 
but eventually become harmful, leading to microvascular dysfunc-
tion. Thus, therapies that mitigate local inflammatory cytokine release 
could reduce the severity of ECs injury and improve patient outcomes.
Endothelial progenitor cells (EPCs) are mobilized and migrate into the 
circulation from the bone marrow. A close association has been identi-
fied between the maintenance of endothelial structure and function 
by EPCs and their ability to differentiate and repair damaged endothe-
lial tissue. EPCs mediate the process of re-endothelialization after 
vascular injury in multiple steps, including mobilization, chemotaxis, 
homing, proliferation, and differentiation. It has been shown that the 
process of endothelialization and angiogenesis after the endothelial 
injury is affected by EPCs. Our previous work found that EPCs from 
bone marrow transplantation promote neovascularization in the 
ischemic hind limbs of mice.
Exosomes are 30-150nm membrane vesicles recognized as a vehicle 
for modulating the function of recipient cells through the delivery 
of proteins, RNA, microRNAs, and other molecular constituents. They 
exchange their cargo with the endothelial cells of the target organ, 
opening new horizons for therapeutic application. Recent preclinical 
and clinical studies have shown that EPCs-EXOs have a beneficial ther-
apeutic effect on various diseases, including cardiovascular diseases 
and kidney and lung disorders. However, there remains a research 
gap to fully understand the therapeutic potential of EPCs-Exos on the 
endothelium in sepsis. Based on that, a LPS induced septic model of 
Human Brain Microvascular Endothelial Cells (HB-ECs) was established 
to investigate the roles of EPCs-EXOs and miR-126 in sepsis-induced 
endothelium injury.
Objectives. EPCs play a crucial role in maintaining vascular homeo-
stasis and facilitating vascular repair by releasing paracrine mediators 
such as exosomes, especially its bio-active molecules miRNAs. How-
ever, the effects of EPCs-EXOs on lipopolysaccharide(LPS)-induced 
endothelial cell injury are still unknown. To determine if EPCs-EXOs 
benefit LPS-induced endothelial cell injury and its underlying 
mechanism.
Methods. Methods: EPCs were isolated from peripheral blood in 
mice and identified by flow cytometry and immunocytochemistry. 
Exosomes extracted from EPCs were determined by transmission 
electron microscope and western blot. The HB-ECs were randomly 
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divided into five groups: control group (HB-ECs control), LPS group 
(HB-ECs + LPS), EPC group(HB-ECs + LPS + EPC),EPCs-EXOs group 
(HB-ECs + LPS + EPCs-EXOs), and GW4869 group (HB-ECs + LPS + EPC-
EXOs + GW4869). GW4869, the exosome inhibitor, was added one 
hour before LPS treatment in the co-culture of HB-ECs and EPCs-EXOs. 
HB-ECs proliferation, cytokine secretion, apoptosis, tube forming, 
sprouting capacities, and miR-126a-5p expression were examined in 
each group at different coculture time.
Results. Compared to the control group, inflammation was induced 
in the LPS group by increasing cytokines and chemokines, including 
TNF-α, IL-6, and Caspase 3. EPCs-EXOs group show that EPCs-EXOs 
suppressed the increased secretion of LPS-induced cytokines at the 
20th hour after coculture. The flow cytometry results showed that LPS 
significantly induced the apoptosis of HB-ECs. Still, it decreased after 
being co-cultured with EPCs or EPCs-EXOs, and the protective effect 
was antagonised by GW4869 significantly. In addition, microscopic 
image results showed that HB-ECs sprouting and tube formation were 
visible after 5 h of implantation. In contrast, LPS reduced tubule forma-
tion and budding, but EPCs or EPCs-Exo reversed this reduction. RT-
PCR showed that LPS decreased the miR-126 RNA level, the EPCs-EXOs 
exhibited robust protective effects via reversing miR-126 RNA level.
Conclusions. Exosomes derived from EPCs in mice protect against 
LPS-induced HB-ECs injury, promote angiogenesis, antagonize apop-
tosis and inhibit inflammation in part due to the increased expression 
of miR-126a-5p.

Figure 4 (abstract 000186) Flow cytometric analysis; B. Early apopto-
sis cells; C. Late apoptosis cells; D. Total apoptosis rate

Figure  5 (abstract 000186) AB The tube formation and sprouting 
was visualized under a bright-field microscope. CD. The total tube 
quantity and length of microscopic fields were quantified

Figure 6 (abstract 000186) miR-126a-5p expression in each group

Figure  3 (abstract 000186) Protective effects of EPC exosomed in 
LPS-induced inflammation

Figure  1 (abstract 000186) Isolation and identification of EPCs and 
EPCs-EXOs. A cell surface markers of EPCs. B EPCs marker factor. C EPCs 
uptaken Ac-LDL could be visualized (red). DAPI was used to stain the  
nucleus (blue). D Morphology of EPCs-EXO by transmission electron 
microscopy. Scale bar: 200 nm. E The expression of Exo-specific surface 
protiens
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Figure 2 (abstract 000186) MTT analysis of exosomes derived from 
EPCs in promoting HB-ECs proliferation under set condition (p < 0.01 
vs. control group, **P < 0.001 and ****P < 0.001)
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Introduction. Vitamin C has pleiotropic mechanisms of action that 
target multiple pathogenic pathways in sepsis. However, the effects of 
vitamin C on clinical outcomes of septic patients have been inconsist-
ent among previous randomized trials [1, 2]. A recent randomized trial 
even showed a higher risk of death or persistent organ dysfunction in 
those who received vitamin C [3]. However, these trials may have been 
limited by delayed initiation and insufficient dosage of vitamin C.
Objectives. To assess the efficacy of early and high-dose intravenous 
vitamin C in a murine model of sepsis.
Methods. Sepsis was induced using the cecal ligation and puncture 
(CLP) model with fluid resuscitation and antibiotic therapy. Mice were 
randomized for treatment with intravenous vitamin C (45  mg/kg) or 
vehicle given 1 h after CLP in the early group and 6 h after CLP in the 
late group. The treatment continued every 12 h for 4 days for a total of 
8 doses. To assess the synergistic effects of early and high-dose vita-
min C, mice were additionally randomized for treatment with vitamin 
C (90 mg/kg) given 1 h after CLP in the early group. Serum inflamma-
tory biomarker (interleukin-6 [IL-6]) was measured 24  h after CLP in 
the early group and 6 h after CLP in the late group. The Murine Sepsis 
Score (MSS) [4] was used to assess the severity of sepsis 24 h after CLP 
in both groups. Moreover, time-dependent IL-6 level was measured by 
collecting blood samples on 1, 6, 12, 24, 48, and 72  h after CLP in a 
separate model.
Results. In the late group, vitamin C did not increase survival com-
pared to vehicle (median [IQR] survival time, 24 [18–78] h vs 108 [24–
180] h; p = 0.29, log-rank test). In the early group, low-dose vitamin C 
did not increase survival compared to vehicle (median [IQR] survival 
time, 60 [24–180] h vs 72 [36–192] h; p = 0.27, log-rank test), while 
high-dose non-significantly increased survival compared to vehicle 
(median [IQR] survival time, 150 [36–192] h vs 72 [36–192] h; p = 0.31, 
log-rank test). In the late group, the mean (SEM) serum IL-6 level was 
non-significantly higher in the vitamin C-treated mice than in the vehi-
cle-treated mice (49.1 [19.0] ng/ml vs 13.7 [4.6] ng/ml; p = 0.09, one-
way ANOVA). The mean (SEM) serum IL-6 level was elevated after CLP 
in the early group, but this was not significantly decreased with low-
dose or high-dose vitamin C (23.3 [6.5] ng/ml vs 28.6 [6.3] ng/ml vs 
26.9 [7.0] ng/ml; p = 0.84, one-way ANOVA). Consistent findings were 
found for MSS in both groups. When only living mice were analyzed 
up to 72 h, the serum IL-6 levels peaked at 6 h after CLP and gradually 
decreased until 24 h (p < 0.05, one-way ANOVA with Tukey’s multiple 
comparison test).
Conclusions. In our study, late intravenous vitamin C did not increase 
survival but showed a proinflammatory effect in CLP-induced sepsis. 
Conversely, early and high-dose vitamin C tended to increase survival. 
The IL-6 profile within 24  h of CLP should be further assessed in the 
early group.
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Introduction. Ventilatory ratio (VR) is an index of impaired ventilation 
and has been reported as a prognostic factor in patients with acute 
respiratory distress syndrome (ARDS) requiring mechanical ventila-
tion (MV). Few studies have investigated the effect of VR on mortality 
in ARDS patients requiring MV more than 7 days. The aim of our study 
was to investigate the relationship between VR on day 7 after MV and 
90-day mortality.
Methods. Data from 131 patients (male, 67.9%, mean age 
70.1 ± 11.0 years; 90-day mortality rate, 46.6%) who were hospitalized 
in a respiratory intensive care unit were retrospectively analyzed over 
10  years. The relationships between VR with 90-day mortality were 
tested by logistic regression analysis.
Results. Of total enrolled patients, patients (n = 50) with VR ≥ 1.8 (cut-
off level based on Youden’s index) on day 7, 90-day mortality rate was 
significantly higher than dose of VR < 1.8 (64.0% vs 35.8%, p = 0.002). 
This cut-off level was associated with significantly higher 90-day 
mortality [odds ratio (OR), 2.873; 95% confidence interval [CI], 1.238–
6.666; p = 0.014] based on multivariate logistic regression analysis. 
In patients without tracheostomy during hospital stay (n = 71), their 
90-day mortality was significantly higher (57.7% vs 33.3%; p < 0.001) 
than those with tracheostomy. Also, their cut-off level of VR on day 7 
was 2.2 (based on Youden’s index), which was associated with higher 
90-day mortality (OR 6.254, 95% CI 1.228–31.850; p = 0.027) based on 
multivariate analysis.
Conclusions. Higher VR on day 7 was associated with 90-day mortality 
in ARDS patients requiring MV more than 7 days. The cut-off level of VR 
was according to tracheostomy.

Figure  1 (abstract 000191) Flowchart of patient screening and 
enrollment. A total of 349 patients were followed-up untill day-90. 
ECMO: Extracirporeal membrane oxygenation

Table 1 (abstract 000191) Demographic and clinical characteristics 
of patients that received invasive mechnical ventilationabove 7 days

Table 2 (abstract 000191) Univariate  and multivariate analysis of fac-
tors associated with 90-day mortality in all patientsand patients with 
no tracheostomy
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Introduction. Hip fractures are one of the leading injuries in the 
elderly population all over the world. Although there are many cur-
rent discussions about the use of intensive care to improve postop-
erative care of patients with hip fractures, data on this subject are 
limited. Postoperative follow-up is as important as preoperative fol-
low-up of elderly patients with hip fractures who have more than one 
comorbidity.
Objectives. The mortality and morbidity of elderly patients with 
hip fractures can be reduced by careful preoperative preparation of 
elderly patients, not delaying the operation, follow-up in the postop-
erative intensive care unit (ICU) and transferring them to the service 
from the ICU in a short time. For this reason, we wanted to retrospec-
tively evaluate the outcomes of patients with hip fractures followed in 
the postoperative intensive care unit at 30 days, 90 days and one year 
mortality.
Methods. Age, gender, admission diagnosis, comorbidities, length of 
stay in ICU, APACHE II scores, NIM, IMV, length of stay on mechanical 
ventilator of 68 patients with femur fracture followed in the intensive 
care unit, need for inotropic support, RRT and HD requirement, blood 
transfusion, presence of central venous catheter, arterial catheteriza-
tion status, length of stay in the intensive care unit, 30, 90-day and 
1-year mortality, day of the operation and anesthesia technique per-
formed was recorded.
Results. The approximate mean age of 68 patients included in the 
study was 78.52 (min: 57, max: 97). The mortality profile of the elderly 
patients followed in the postoperative intensive care unit at 30 days, 

90 days and 1 year was calculated and found to be 34.48%-41.38% and 
24.14%. There is a statistically significant difference in terms of mortal-
ity status of the patient and age, APACHE II scores, ICU length of stay 
and hospital stay values.
Conclusions. Among the factors affecting mortality after hip fracture 
in studies; age, gender, type of fracture, pre-fracture activity level of 
the patient, ASA score, time until surgery and anesthesia method are 
counted. As a result; Apart from the systemic changes due to aging, 
this patient group, who has an additional disease that impairs their 
life functions, requires careful preoperative preparation starting with 
hospitalization, ensuring that their co-morbidities are under control as 
much as possible, reviewing their nutritional status, and post-opera-
tive short-term intensive care follow-up with morbidity and mortality.
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Introduction. Although Covid-19`s main clinical features are related 
to respiratory disease, other organs are also affected directly by the 
virus. Neurological symptoms and syndromes are also found in the 
literature. Interestingly, many patients present a clinical dissocia-
tion between hypoxemia and the cardiovascular response; tachycar-
dia or hypotension are not usually found in contrast to other severe 
infections. These characteristics features shall be related to the neu-
rotropism of the virus.
Cardiovascular response to stress (such as hypoxemia) is mediated by 
the autonomic nervous system and heart rate variability (HRV) is an 
important part of it. It has been extensively studied that loss of vari-
ability is associated with poor outcomes in different diseases. HRV in 
Covid-19 is an actual research topic but its usefulness as a prognostic 
marker is yet to be defined.
Objectives. To analyse if HRV metrics could be used to identify, at 
admission in the ICU, those patients that were going to need mechani-
cal ventilation during their stay.
Methods. We performed a prospective single-centre observational 
study. Adult patients admitted to the Hospital Clínico San Carlos ICU 
from February 2021 to December 2021 with confirmed SARS-CoV-2 
disease but not under invasive mechanical ventilation were included. 
Exclusion criteria were previous history of diabetic neuropathy, his-
tory of neurologic autonomic disease, atrial fibrillation and recent 
(< 3 months) brain trauma.
Data was collected within 24 h from admission in spontaneous ventila-
tion. Waveforms were continuously recorded at least for 10 min at 500 
Hz during a stable sitting condition of the patient. We analyze EKG raw 
data, extracting RR intervals. Each recording was visually inspected, 
artifacts were deleted. R-R peak times were then export to R and ana-
lyze with the RHRV package. We interpolated the input data at 4 Hz. 
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The study protocol was approved by the local Ethics committee (CI 
21/169.E).
HRV metrics were calculated as recommended by the Joint Task Force. 
For frequency domain metrics, we use wavelet based analysis. We also 
analyzed non-linear dinamics with Poincaré plots and detrended fluc-
tuation analysis.
STATISTICAL ANALYSIS: a sample size of 21 patients was calculated. 
Variables were compared using non-parametrical tests. p < 0.05 was 
considered significant.
Results. 27 patients were analyzed, 55.5% of them required intuba-
tion. 73.3% of intubated patients were male and 3 patients (20%) had 
diabetes as a previous diagnosis. RAAS inhibitors were the more com-
mon treatments (53.3% vs 8.3%, p 0.019). Betablockers were not com-
monly used in these patients (6.7% in intubated patients). Intubated 
patients had a more rapid evolution to disease as they were admitted 
to the hospital more precociously (5 days vs 8 days, p 0.007) although 
the stay in the general ward previously to the ICU admission was the 
same (2 days, p 0.943). Heart rate variability, defined by time domain 
metrics, was similar between groups (SDNN 29.55 vs 32.4 ms, p 0.981; 
pNN50 0.32 vs 0.7, p 0.719 and rMSSD 12.35 vs 15.25, p 0.981). We 
found no statistical differences between intubated and non-intubated 
patients in frequency domain analysis: total power 339.08 vs 643.04 
msec2 (p 0.456); normalized LF was lower (75 vs 83.67%, p 0.083) and 
normalized HF higher (25 vs 16.32%, p 0.083). Therefore, LF/HF ratio 
was lower in intubated patients, near statistical significance (3 vs 5.12, 
p 0.083). Nonlinear dynamics analysis also showed no differences. SD1 
and SD2 derived from Poincaré plots were similar between groups 
(8.73 vs 10.79, p 0.981 and 41.05 vs 43.61, p 0.867; respectively). DFA 
alpha1 was lower in intubated patients (1.22 vs 1.33, p 0.548) but 
alpha2 was similar (1.11 vs 1.12, p 0.829).
Conclusions. At ICU admission, mechanical ventilation need cannot 
be predicted using HRV analysis in Covid-19 patients. Although not 
reaching statistical significance, LF/HF ratio was lower in afterwards 
intubated patients. Further research is needed in order to define if this 
finding is related to Covid-19 pathophysiology.
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Introduction. Sepsis and septic shock is a leading cause of mortal-
ity in the intensive care unit. Promising new therapies continue to be 
investigated for the management of septic shock. We tried to evaluate 
a novel Adsorban through a retrospective evaluation of patient’s data 
in our centre. We used it as an adjuvant therapy in our patients with 
septic shock due to varied causes.
Objectives. In this study, we aimed to present the effect of Adsorbent 
therapy, which is still being discussed in the treatment of septic shock, 
on renal recovery and mortality with our results.
Methods. We retrospectively analysed data of Septic shock between 
2022 to 2023 had received Adsorban (BioSkye MG350, China) as adju-
vant therapy along with standard of care. Septic Shock and Septic 
Shock + Adsorba group were formed and their data were screned. 
We retrospectively analyzed patients admitted to ICU with sepsis 
between March 2022 and March 2023. Patients included in the study 
were diagnosed according to The Third International Consensus Defi-
nitions for Sepsis and Septic Shock (Sepsis-3). These therapy received 
continuous veno-venous hemodiafiltration (CVVHDF) for acute kidney 
injury and Adsorban Demographic data, procalcitonin and leukocyte 
levels before and after therapeutic cytokine removal and duration of 
Adsorban application were recorded.
Results. 2500 patients were screened in the last year. The data of 12 
patients who received Adsorbent Treatment from 2500 patients were 
accessed. After the adsorbent treatment, the fever of the patients 
decreased and the need for antipyretic decreased. White blood cell 
and PCT values were found to be low in all patients who received 
adsorbent treatment. Decreases in the hourly vasopressor drug 
needed by the patients were detected, but it was not statistically sig-
nificant. After CRRT, an increase in urine output was observed at the 
end of an average of 12 h, and creatinine values decreased after hours.
Conclusions. Adsorbent treatment with CRRT in patients with septic 
shock is thought to have a positive contribution in the treatment of 
septic shock. Since it was determined that this treatment was started 
too late in patients whose survival effect was not positive, it should 
be considered whether to start this treatment early. In addition, long-
term discharge of patients from intensive care seems to be associated 
with comorbidities.
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Introduction. This study extends on the original research by Ethgen 
et  al. (2) on the cost-effectiveness of ultra-protective lung ventila-
tion (ULPV) strategies with extracorporeal carbon dioxide removal 
(ECCO2R) by applying cost analysis from a United Kingdom (UK) 
National Health Service (NHS) perspective.
Objectives. This economic evaluation complements existing clinical 
studies and value in facilitating ultra-lung protective ventilation (2).
Methods. The study utilised a decision-analytic model adapted for the 
UK NHS healthcare setting that tracks expected health states when 
ECCO2R with ULPV versus mechanical ventilation (MV) in patients with 
moderate ARDS in the ICU was used. Health outcomes were based on 
ventilation settings, duration of ventilation, length of stay in the Inten-
sive Care Unit (ICU) and hospital, and complications associated with 
ECCO2R. (Table 1).
Results. Base case analysis (table  1) demonstrated ECCO2R-enabled 
ULPV is cost-effective compared to conventional MV by £1,133. Life-
time cost per Quality Adjusted Life Year (QALY) was £15,023 in the 
ECCO2R ULPV group, versus the £20,000 NICE QALY threshold. The 
analysis found this intervention aimed at enhancing ULPV adherence 
in ICU’s would result in an additional 0.629 quality-adjusted life years 
(QALYs) per patient, with an incremental cost-effectiveness ratio (ICER) 
of £4,100 (− £7,664 to –£14,670) per QALY gained. Comparatively, the 
study found 3.086 QALYs for ULPV care and 2.457 QALYs for non-LPV 
care (table 1).
Sensitivity analysis showed in both short (60 days) and long terms 
(lifetime) that ventilated days (table 1) and the pressure support most 
impacted cost per QALY (Fig. 1.).
Discount rate for both cost and QALYs was kept constant at 3.5% (com-
mon practice).
Conclusions. While few studies assess cost-effectiveness of MV ver-
sus ULPV with ECCO2R (2,3), this study used numerous parameters 
informed by the LUNG SAFE study as the primary source (1). This inter-
national study provided data on 2377 ARDS patients, including base-
line characteristics, MV settings, length of stay, and survival outcomes.
Limitations of the LUNG SAFE study to define the MV comparator in 
the analysis was plateau pressures were not monitored in 60% of ven-
tilated ARDS patients, and a significant proportion of plateau pressure 
reached above 30 cm H2O. Influencing a possible overestimation of 
benefits associated with ECCO2R.
Despite these limitations, this study (1) still demonstrated the poten-
tial economic advantages of ULPV strategies with ECCO2R technol-
ogy in managing ARDS patients within the UK NHS healthcare setting 
(table 1).
In conclusion, this study presents data that shows how ULPV ventila-
tion with ECCO2R can benefit survival, provide fewer days in the ICU 
and hospital, and lower costs in a UK NHS. Further research is needed 

to explore the long-term cost-effectiveness of ECCO2R and other ULPV 
strategies in the management of ARDS.

Table 1 (abstract 000203) Basecase analysis

Figure 1 (abstract 000203) Tornado diagram
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Figure 3 (abstract 000203) ICER QALYs

Figure 4 (abstract 000203) Cost effectiveness acceptability (CEAC)
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Introduction. Mechanical ventilation (MV) can induce cytokine 
upregulation in both healthy and injured lungs due to alveolar cellular 
responses to stretch and decompartmentalization from cellular dam-
age. (1) Cytokines include IL-1β and IL-6. (2) Granulocyte–macrophage 
colony-stimulating factor (GM-CSF) is a cytokine that plays a critical 
role in maintaining alveolar epithelium under homeostatic and patho-
logic conditions. (3) An external insult triggers GM-CSF to facilitate the 
epithelial wound-healing process, driving the repair processes. (3) GM-
CSF also expresses elevated levels of IL1-β and IL-6. (3) We used trans-
venous diaphragm neurostimulation (TTDN) to reduce lung stretch 
during MV in a lung injury model and the resulting cytokine expres-
sion in lung tissue.
Methods. Lung injury was induced in deeply sedated pigs, ventilated 
using volume-control mode at 8 ml/kg, PEEP 5 cmH2O, with rate and 
FiO2 set to achieve normal blood gases. Injury was induced using 
oleic acid, delivered via the pulmonary artery until PaO2/FiO2 < 200. 
Animals were ventilated for 12  h post-injury. MV + TTDN100% group 
(n = 6) received TTDN synchronized to inspiration on every breath, tar-
geting a reduction in ventilator pressure–time-product of 15–20%; MV 
group (n = 6) received volume-control ventilation only. At study end, 
lung tissue was sampled and homogenized. Cytokines were measured 
using porcine specific ELISA assays.
Results. Median (IQR) GM-CSF: 35  pg/ml (28–45) MV Dorsal; 20  pg/
ml (5–41) MV Ventral, 1  pg/ml (0–8) MV + TTDN100% Dorsal, 0  pg/
ml (0–18) MV + TTDN100% Ventral. IL-1β: 232  pg/ml (175–365) 
MV Dorsal, 611  pg/ml (227–973) MV Ventral, 331  pg/ml (188–465) 
MV + TTDN100% Dorsal, 359  pg/ml (201–765) MV + TTDN100% 
Ventral. IL-6: 18  pg/ml (14–59) MV Dorsal, 78  pg/ml (11–142) MV 
Ventral, 39  pg/ml (16–47) MV + TTDN100% Dorsal, 34 (9–54) pg/ml 
MV + TTDN100% Ventral.
Conclusions. TTDN resulted in lower cytokine expression in the ven-
tral lung regions indicating a reduction in lung strain and ventilator-
induced injury mitigation.

Figue 1 (abstract 000204) Results of administration of EVs from non-
activated and activated MSCs with LPS (control and LPS EVs). A) Pro-
inflammatory cytokines and chemoattractant mediators in lung tissue 
at 72 h (mRNA expression correlated vs. GAPDH) (n = 5–10); B) Pro-
inflammatory cytokines, chemoattractant mediators and M2 pheno-
type markers in BAL alveolar macrophages at 72 h (mRNA expression 
correlated vs. GAPDH) (n = 5–10). C) Total and differential cell count in 
BAL by Flow Cytometry (n = 5–10). **p < 0.01 vs. control group; $p < 
0.05 vs HCl/LPS group; *p < 0.05 vs. control group
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Introduction. Croup is a common respiratory inflammation of the tra-
chea, larynx, and bronchi that can lead to inspiratory stridor and bark-
ing cough. For diagnosis and evaluation of severity for the croup, the 
Westley score based on clinical symptoms is most commonly used. 
Factors that determine this include stridor, retractions, cyanosis, level 
of consciousness, and air entry. Since the evaluation of these physi-
ological factors is subjective, there are many limitations in scoring.
Methods. This retrospective observational study included patients 
with croup who visited our emergency department between January 
2019 and December 2021. Croup is defined as acute obstructive laryn-
gitis, J05.0 in the International Classification of Diseases 10th Revision, 
based on information entered by the pediatrician at discharge. The pri-
mary outcome was hospitalization for longer than a short stay.
Results. In total, 110 patients were included. The longer hospital stay 
rate was 41.8% (n = 46). In the multivariable analysis, oxygen demand 
(OR, 1.13; 95% CI, 1.02–1.25), sex (OR, 2.74; 95% CI, 1.08–6.96), and 
potassium level (OR, 5.13; 95% CI, 1.72–15.26) were independently 
associated with a longer hospitalization. The areas under the curve 
(AUCs) of potassium level, oxygen demand, and sex for admission 
were 0.697 (95% CI, 0.596–0.798), 0.631 (95% CI, 0.552–0.710), and 
0.611 (95% CI, 0.522–0.701), respectively. The AUC value of the three-
factor prognostic model was 0.771 (95% CI, 0.681–0.861), which was 
higher than potassium level, oxygen demand, and sex alone.
Conclusions. Potassium level, sex, and oxygen demand were indepen-
dently associated with a longer hospital stay for croup. The combina-
tion of potassium level, sex, and oxygen demand demonstrated a fair 
predictive performance of the length of hospital stay.

Figure  1 (abstract 000206)  Receiver operating characteristics 
curve analyses of potassium, sex, and oxygen demand for predicting 

a longer hospital stay in patients with croup. The AUCs of potassium, 
sex, and oxygen demand were 0.697 (95% CI, 0.596–0.798), 0.631 (95% 
CI, 0.552–0.710), and 0.611 (95% CI, 0.522–0.701), respectively; AUC, 
area under the curve; CI, confidence intervals
Fig. 2 The receiver operating characteristics curve analysis of the three 
factors combined was 0.771 (95% CI, 0.681–0.861)
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Introduction. Acute kidney injury (AKI) biomarkers, such as NGAL and 
L-FABP, have been reported to be useful for early AKI diagnosis and 
prognostic prediction in critically ill patients admitted to the ICU, post-
operative patients following cardiovascular surgery, and patients with 
sepsis. Few studies have used AKI biomarkers to predict prognosis in 
patients with severe COVID-19, and there have been no reports exam-
ining both NGAL and L-FABP.
Objectives. To investigate whether urinary NGAL (uNGAL) and urinary 
L-FABP (uL-FABP) can predict AKI development, initiation of kidney 
replacement therapy (KRT), and prognosis of critically ill COVID-19 
patients admitted to the ICU.
Methods. This was a single-center, retrospective cohort study includ-
ing 357 critically ill COVID-19 patients admitted to our ICU between 
February 2020 and January 2023. A total of 287 patients were divided 
into two groups based on median values of uNGAL and uL-FABP 
levels measured at ICU admission. Levels of uNGAL ≤ 33.3  μg/gCr 
and > 33.3  μg/gCr were defined as the N–L and N–H groups, respec-
tively. Levels of uL-FABP ≤ 59.7 μg/gCr and > 59.7 μg/gCr were defined 
as the L–L and L–H groups, respectively. Fisher’s exact test was used 
to determine AKI development and initiation of KRT. The Logrank test 
was performed for 28-day mortality.
Results. Median age, BMI, P/F ratio, CRE, APACHE II score, and ICU stay 
were 68 years, 25.2, 159, 0.79 mg/dL, 11, and 8 days, respectively; 281 
patients (78.7%) were male, 310 (86.8%) required mechanical ventila-
tion, and 17 (4.8%) required ECMO. A total of 62 patients (21%) had 
CKD, 173 (48.4%) developed AKI (defined by KDIGO classification), 
78 (21.8%), 49 (13.7%), and 46 patients (12.9%) were staged 1, 2, 
and 3, respectively, and 27 (7.6%) required KRT. The incidence of AKI 
was significantly higher in the N–H and L–H groups than in the N–L 
(p < 0.01) and L–L groups (p < 0.01), respectively. Initiation of KRT was 
significantly more frequent in the N–H group than in the N-L group 
(p < 0.01), but there was no significant difference between the L–L 
and L–H groups (p = 0.08). Rates of 28-day mortality were significantly 
higher in the N–H group than in the N–L group (Logrank p < 0.01), but 
there was no significant difference between the L–L and L–H groups 
(Logrank p = 0.52). The Kaplan–Meier curves are shown in Fig. 1 and 2.
Conclusions. While both uNGAL and uL-FABP are useful in predicting 
AKI development, uNGAL may be more useful than uL-FABP in pre-
dicting outcomes, such as requirement for KRT and 28-day mortality 
in patients with severe COVID-19. In critically ill COVID-19 patients 
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with hypercytokinemia and multiple organ failure, uNGAL, which is 
upregulated by inflammation associated with infection in addition to 
ischemia, may be more useful than uL-FABP, which is upregulated by 
oxidative stress and ischemia.

Figure 1 (abstract 000208)  .
The difference in 28-day mortality rate between the N–L and N–H 
groups.

Figure 2 (abstract 000208)  .
The difference in 28-day mortality rate between the L–L and L–H 
groups.
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Introduction. Malnutrition is associated with opportunistic infections, 
and Pneumocystis jiroveci has been occasionally reported as one of the 
causative pathogens in malnourished patients. We herein report two 
cases of Pneumocystis jiroveci pneumonia (PCP) in immunocompetent 
but malnourished children.
Methods. Patient 1 was a 4-month-old girl with maple syrup urine dis-
ease, who had been fed low branched-chain amino acid formula and 
underwent intermittent peritoneal dialysis. She had a mild dry cough 
for a month, and a chest X-ray three weeks ago before presentation 
showed diffuse haziness on both lung field.
Patient 2 was a 5-month-old male born at 28 weeks of gestation. He 
was transferred to our hospital because of mechanical ventilator 
weaning failure, despite being treated for pneumonia for three weeks. 
He was found to have rickets after four months of feeding only hypoal-
lergenic formula for suspected gastroesophageal reflux, which is 
known as “Neocate rickets”.
Results. In both patients, Pneumocystis jiroveci was detected in spu-
tum aspirates using Polymerase Chain Reaction tests. They required 
mechanical ventilator support due to hypoxemic respiratory failure 
caused by PCP, and could be weaned from mechanical ventilator after 
treatment with trimethoprim/sulfamethoxazole.
Conclusions. These cases suggest that PCP should be considered as 
an opportunistic infection in malnourished children who shows pro-
longed unexplained respiratory symptoms and radiologic abnormali-
ties, regardless of their immune status.
A letter of consent has been received for identifiable patient(s) in this 
abstract. IRB has been approved.
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Introduction. Non-contrast CT (NCCT) imaging of the head is widely 
accepted in evaluating acute stroke. However,its sensitivity in identify-
ing the ischemic regions is low. Current guidelines only recommend 
using NCCT to exclude hemorrhage [1]. To assess the extent of brain 
ischemia, CT perfusion (CTP) helps to evaluate the hemodynamic sta-
tus of brain with quantified perfusion values. Several randomized con-
trolled trials have also used CTP results to guide thrombodectomy [2]. 
Unfortunately, the advantages of CTP imaging in the assessment of 
patients, who have undergone cardiac surgery, are largely unknown.
Objectives. To investigate the association between CTP results and 
neurological outcomes, and to compare NCCT and CTP in terms of 
their correlation with clinical outcomes in patients with suspected 
ischemic cerebral conditions after cardiac surgery.
Methods. Data of patients undergoing cardiac surgery presenting 
with postoperative neurological symptoms were prospectively col-
lected from June 2020 to July 2022. NCCT was used to exclude those 
with cerebral hemorrhage. Patients with suspected ischemic cerebral 
conditions examined by both NCCT and CTP were included. ASPECT 
score was calculated. Volume of CBF < 30%,volume of Tmax > 6.0 s and 
mismatch volume were determined based on CTP images to reflect 
ischemic core and penumbra. The primary outcome was the Modi-
fied Rankin Scale (mRS) on discharge from hospital. Secondary out-
comes included in-hospital mortality, length of hospital and intensive 
care unit stay, and tracheotomy. The area under the receiver operat-
ing characteristic (AUROC) curve was used to evaluate the predictive 
power.
Results. 9134 patients were screened. Among them, 132 presented 
with postoperative neurological symptoms. 45 patients were included 
for the analysis. There was no statistically significant difference in 
mRs on discharge between patients with a positive initial NCCT result 
and those with a negative result (4.00 vs 3.00, P = 0.062). There was 
also no significant difference in all the secondary outcomes stratified 
by NCCT results. Patients with unfavorable neurological outcomes 
(mRs > 3) had significantly lower ASPECT score (P = 0.034), higher vol-
ume of ischemic core (P < 0.001) and penumbra (P < 0.002) (Table). The 
ASPECT score, volume of ischaemic core and penumbra correlated 
with the mRS on discharge. The AUROC of the ASPECT score, volume 
of ischemic core and penumbra in predicting unfavorable neurologi-
cal outcomes were 0.679 (0.523–0.810), 0.792 (0.644–0.898) and 0.696 
(0.541–0.824) respectively (Fig. 2).

Overall mRs <  = 3 mRs > 3 p value

45 22 23

ASPECT 9.00 [8.00, 
9.00]

9.00 [8.00, 
10.00]

8.00 [7.50, 
9.00]

0.034

Positive initial 
NCCT, n

20 (44.4) 7 (31.8) 13 ( 56.5) 0.136

Volume of 
CBF < 30%, 
ml

0.00 [0.00, 
19.80]

0.00 [0.00, 
0.00]

16.30 [0.00, 
43.50]

 < 0.001

Volume of 
Tmax > 6 s, 
ml

33.60 [0.00, 
176.90]

0.00 [0.00, 
67.12]

129.90 [6.90, 
239.75]

0.020

Tracheos-
tomy, n

16 (35.6) 4 (18.2) 12 (52.2) 0.029

LOHS, days 17.00 [14.00, 
28.00]

15.00 [13.25, 
24.75]

20.00 [14.50, 
29.00]

0.387

LOICU, days 11.00 [7.00, 
19.00]

8.00 [6.00, 
11.75]

14.00 [9.00, 
23.50]

0.038

Conclusions. NCCT result was not associated with the neurological 
outcome in patients with suspected ischemic cerebral conditions after 
cardiac surgery. Patients with unfavorable neurological outcomes pre-
sented significantly worse markers on CTP. Volume of ischemic core on 
CTP may be better to predict the neurological outcomes in patients 
with suspected ischemic cerebral conditions after cardiac surgery.

Figure  1 (abstract 000210) Relationship between NCCT and CTP 
variables
 

Figure 2 (abstract 000210)  Receiver operating characteristic curves 
of 4 NCCT and CTP variables for poor neurological outcomes (mRs > 3)
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Introduction. The Simplified Acute Physiology Score 3 (SAPS 3), and 
the Sequential Organ Failure Assessment (SOFA) score are models that 
predict the mortality rate of patients admitted to intensive care units. 
Because there are differences in the parameters used to calculate the 
scores of SAPS3 and SOFA, there may be differences in the expected 
prognosis of the two models for the same patient. We aimed to com-
pare the in-hospital mortality prediction of SAPS3, Korean SAPS3, a 
first-level customization of SAPS3, and SOFA scores in sepsis patients. 
We also evaluated the predicting performance of the three scoring 
systems in pulmonary sepsis versus non-pulmonary sepsis.
Methods. This retrospective cohort study analysed the prospectively 
collected national database of the Korea Sepsis Association from Sep-
tember 2019 to December 2021. Adult patients who were diagnosed 
with sepsis based on the sepsis-3 definition were included. To com-
pare the ability of three predictive models, calibration and discrimi-
nation were determined by the Hosmer–Lemeshow test and the area 
under the receiver operating characteristic (aROC) curve, respectively. 
In addition, comparison between models according to the site of 
infection was also performed (pulmonary sepsis patients vs. non-pul-
monary sepsis patients).
Results. The study included 4,673 patients. The hospital mortality rate 
was 36.4%(1,703 patients). The 1748 patients with pulmonary sepsis 
had higher hospital mortality rates than the 2,925 patient with non-
pulmonary sepsis (41.8% vs. 33.3%; P < 0.001). The SAPS 3 score was 
significantly higher for the pulmonary sepsis patients compared with 
non-pulmonary sepsis patients (74.0 vs. 70.0; P < 0.001). However, 
there was no significant difference in the SOFA score, which did not 
reflect the severity of patients with pulmonary sepsis relatively well 
(10.0 vs. 10.0; P = 0.894). The discriminative performance in all patients 
was fair with SAPS-3 and SOFA while lower with SOFA (aROC: 0.741 vs. 
0.725; P = 0.0159). In the pulmonary sepsis patients, the discrimina-
tion of SOFA was poor, and significantly lower than that of the SAPS 
3 and K-SAPS 3 (aROC: 0.686 vs. 0.719; P < 0.001). The general equa-
tion of SAPS3 and Korean SAPS3 showed good calibration in all anal-
yses, while SOFA exhibited poor calibration in all patients (Ĉ = 20.11, 
P = 0.01) and non-pulmonary sepsis patients. (Ĉ = 19.30, P = 0.023). All 
prognostic models significantly overestimated the observed mortality 
(SMR < 1.0).
Conclusions. In patients with sepsis admitted to the ICU, SAPS3 was 
superior to the SOFA score in predicting prognosis. The regional cus-
tomization of SAPS also improved the quality of prediction for patients 
with sepsis, and this tendency was more prominent in patients with 
pulmonary sepsis.

https://doi.org/10.1161/STR.0000000000000211
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Table 1 (abstract 000214) Table. Performance of the predicting mod-
els
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Introduction. The Faculty of Intensive Care Medicine (FICM) and the 
Intensive Care Society specify standards of care for patients referred to 
ICU: documentation of a discussion with a consultant, time of assess-
ment, and time of decision to admit (1). In addition, accepted patients 
should be admitted within 4 h of decision. Furthermore, documenta-
tion should include of Treatment Escalation Plan (TEP) detailing con-
sideration of benefits and burdens of therapies . Most units have access 
to a local audit system, but this is limited to recording activity occur-
ring within an ICU. Furthermore, identifying referrals and evaluating 
processes of care entails burdensome manual data collection. There-
fore, FICM guidelines recommend that the ICU community should 
develop a methodology to review referrals and evaluate decision mak-
ing processes.
Objectives. We aimed to establish an innovative, data-driven pro-
gramme in order to develop the data infrastructure required to iden-
tify referrals to critical care across a region in Scotland (NHS Lothian) in 
order to support a data-driven quality improvement (QI) programme 
of work so that performance could be benchmarked against national 
standards. Here, we report the process to establish the infrastructure 
and initial baseline data for the QI programme.
Methods. We worked with local NHS informatics teams to use free 
text recognition tools to scan electronic health records (EHR) in order 
to automate the identification of ICU referrals. Structured and unstruc-
tured data fields were extracted from EHR and transferred on a weekly 
basis to automate collection of key data items. For patients subse-
quently admitted to ICU, additional data fields were extracted from 
the local ICU audit database. This was supplemented by manual case 
note review in a subset to extract a limited set of fields that could not 
be automated (e.g. documented patient-centred discussions for TEP; 
past medical history; organ dysfunction at the time of referral). We 
automated data wrangling and reporting using R statistical package(3) 
to import, code and clean routine data flows and report in a standard-
ised format (Fig. 1).

Results. During the period 05/07/2022 to 22/01/2023, there were a 
total of 625 ICU referrals averaging 3 per day (Fig.  2). For the subset 
with manual data extraction (n = 107), 41% of referred patients were 
admitted to ICU. These patients were younger (mean age 53 vs 63), 
less frail (27% vs 33%) and had higher number of organ dysfunction 
(median 2 vs 1). Benchmarking performance against FICM stand-
ards, > 90% of referrals were seen within one hour, and > 75% were 
admitted within 4 h of decision-to-admit. (Fig. 3) Consultant involve-
ment was documented in EHR in only 47% of referrals. In the group of 
patients for whom ICU was deemed not to be of overall benefit, TEP 
discussion was documented in 79%.
Conclusions. We have established a data-driven system to efficiently 
identify and report the key aspects of ICU referrals. Limitations include 
not identifying referrals in cases when the free-text recognition does 
not perform. Whilst manual extraction is currently required, we plan 
to automate collection of other fields through linkage to other rou-
tinely collected and administrative datasets available regionally. A 
programme of QI work is underway using this newly established 
data platform to efficiently measure processes to continuously drive 
improvement.

Figure  1 (abstract 000215)  Flow diagram illustrating the data 
extraction, review and quality improvement process

Figure 2 (abstract 000215) Rolling 28 day average of referrals plot-
ted with referrals per day between 07/05/2022–22/01/2023

Figure  3 (abstract 000215)  Graphs showing documented con-
sultant involvement depending on time of day (left); time of referral 
to time of review (middle); and time of decision to admit to time of 
admission to ICU (right)
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Introduction. Manual data abstraction from electronic health records 
(EHRs) is the golden standard of data collection for observational 
research, but it is time-consuming and requires extensive review by 
highly trained personnel. The COVID-19 pandemic gave rise to ini-
tiatives collecting multicentre data, including the ProVent-COVID 
collaboration using manual data abstraction and the COVID-Predict 
collaboration using automated data collection, both from similar 
patients receiving similar standard of care, presenting an opportu-
nity to compare the fitness of use of both methods for observational 
research.
Objectives. We aimed to replicate the ProVent-COVID investigation 
of association of ventilatory dead space (Vd/Vt) with 28-day mortality 
using automatically extracted data from COVID-Predict to confirm or 
challenge their findings.
Methods. Data was obtained from the COVID-Predict Dutch Data 
Warehouse containing full-admission data from critically ill COVID-19 
patients from 25 Dutch hospitals. The database contains 200 million 
data points from 3464 adult COVID-19 patients. Patients intubated for 
longer than 2 days were included. We analyzed ventilation parameters 
at the first hour of invasive ventilation and every 8 h thereafter for the 
first 4 days. Mean for each day was taken into analysis. Exposure varia-
bles were Harris-Benedict Vd/Vt fraction, direct estimation of Vd/Vt, end-
tidal-to-arterial PaCO2 ratio and ventilatory ratio. The primary outcome 
was 28-day mortality. A multivariable generalized mixed-effects model 
with hospital as a random effect and fixed effects: age, gender, BMI, 
PaO2/FiO2, creatinine, hypertension, diabetes, use of ACE inhibitors or 
ARBs, vasopressor or inotropic support, fluid balance, pH, mean arterial 
pressure, heart rate, respiratory system compliance and PEEP were used 
in the base model, and in further models each ventilatory exposure vari-
able was added to check for improvement in predictive accuracy.
Results. Final cohort consisted of 1515 patients, 1157 survivors and 
358 non-survivors. Non-survivors were typically older, male, with 
higher BMI, more severe ARDS, and suffered more often from diabetes, 
immunosuppression, and higher baseline creatinine values. Vd/Vt cal-
culated were consistently higher in non-survivors and increased sub-
sequently (Fig.  1), but after adjustment for the base risk model (AUC 
0.795), none of the markers of impaired ventilation measured at the 
start of ventilation or the following day was significantly associated 
with 28-day mortality (p = 0.096–0.787, AUC 0.793–0-813). The inclu-
sion of these variables did not improve the AUC-ROC compared to the 
base model (Fig. 2).
Conclusions. Using automated data extraction from EHRs, we con-
firmed findings of ProVent-collaboration and found no association 
between Vd/Vt estimation and 28-day mortality when controlling for 
confounding factors. Concordance of our results adds credibility to 
the notion that automatically extracted data from EHRs may provide a 
high quality and reliable resource circumventing the need for manual 
data curation. Given the significant time and resource costs associated 
with manual data extraction, these findings could have significant 
implications for the development of more efficient and effective ways 
of extracting data from large datasets, even beyond the COVID-19 cri-
sis, saving intensivists time and resources.

Figure  1 (abstract 000218)  Lung-specific physiological variables 
over the first four days of ventilation
 

Figure 2 (abstract 000218)  Receiver operating characteristics curve 
of the base model and with the inclusion of lung-specific physiological 
variables, obtained through general linear mixed-effects model
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Introduction. Previous research has described differences in the pro-
vision of prehospital treatment for women who experience out-of-
hospital cardiac arrest (OHCA). However, some studies have reported 
conflicting results regarding survival outcomes or in-hospital interven-
tions between the sexes.
Objectives. The aim of this study was to investigate the association 
of gender with survival outcomes and in-hospital treatments, such as 
post-resuscitation care, in Japan.
Methods. This was a retrospective analysis of data from the Japanese 
Association for Acute Medicine (JAAM)-OHCA Registry, a multicenter 
nationwide prospective database in Japan in which 137 institutions 
providing emergency care participated. We included OHCA patients 
aged ≥ 18 years who presented with a shockable rhythm at the scene 
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between June 2014 and December 2020. The outcome measure was 
30-day survival and in-hospital interventions. We compared the out-
comes between gender groups using multivariable logistic regression.
Results. A total of 5926 adult OHCA patients were eligible for our 
analysis. Of these patients, 4270 were men and 1026 were women. 
The proportions of patients with 30-day survival outcomes were 39.5% 
(1685/4270) and 37.4% (384/1026) in the men and women groups, 
respectively [crude odds ratio 0.92, 95% confidence interval (CI) 0.80–
1.06]. Although there was no significant difference, survival outcomes 
tended to be better in women than men in the multiple regression 
analysis [adjusted odds ratio (AOR) 1.38, 95% CI 0.82–2.33]. Further-
more, there was no significant difference between the sexes in terms 
of patients who received ECPR (AOR, 0.81; 95% CI, 0.49–1.33) or TTM 
(AOR, 0.99; 95% CI, 0.68–1.46).
Conclusions. After adjusting for prognostic factors, there was no dif-
ference in survival rates and in-hospital interventions between men 
and women.
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Introduction. Postoperative fluid management is known to influence 
outcomes of postoperative patients who are prone to hemodynamic 
instability. However, the national guidelines for proper postoperative 
fluid strategy have not been recommended yet. We have previously 
reported that the overhydration status with extracellular water (ECW) 
ratio above 0.390 could affect postoperative outcomes. Based on this, 
we aimed to determine whether aggressive fluid control using ECW 
ratio could improve clinical outcomes through a randomized con-
trolled trial.
Methods. From November 2021 to December 2022, intensive care 
unit (ICU) patients admitted after surgery were randomly assigned to 
an intervention group or a control group whether postoperative fluid 
management was controlled via bioelectrical impedance analysis 
(BIA). Among patients in the intervention group, dehydrated patients 
received a bolus infusion with crystalloid fluid whereas diuretics were 
administrated to overhydrated patients until the value of ECW ratio fell 
within its normal setting range (0.390–0.406). Contrarily, BIA was per-
formed once a day for the control group. Patients in the control group 
received liberal fluid treatment regardless of BIA results.
Results. Based on enrollment criteria, 77 patients of the interven-
tion group and 90 patients of the control group were finally analyzed. 
There were no significant differences in demographic characteristics 
between the two groups. The length of hospitalization and 28-day 
mortality were significantly lower in the intervention group than in 
the control group. In multivariate analysis, the overhydrated status 
[odds ratio (OR): 2.731, 95% confidence interval (CI): 1.001–7.663, 
p = 0.049] and high CLI value at D0 (OR: 1.024, 95% CI: 1.008–1.039, 

p = 0.002) were risk factors of postoperative morbidities. Regarding the 
28-day mortality, high CLI value at D0 (OR: 1.024, 95% CI: 1.001–1.047, 
p = 0.037) and liberal fluid strategy without BIA monitoring (OR: 10.979, 
95% CI: 1.243–96.991, p = 0.031) were the significant predisposing 
factors.
Conclusions. Rigorous fluid treatment with volume control based on 
ECW ratio by BIA could improve postoperative morbidities and 28-day 
mortality of ICU patients. Real-time monitoring of ECW ratio will help 
establish optimal fluid treatment strategies for postoperative ICU 
patients who are prone to fluid imbalance.
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Introduction. During the SARS-CoV-2 pandemic, the awake prone 
position (APP) strategy has been implemented as a rescue therapy 
because of the overwhelming surge of cases and the shortage of inva-
sive mechanical ventilation (IMV). APP may prevent IMV in spontane-
ously breathing, critically ill patients with acute hypoxemic respiratory 
failure. It is central to predicting which patient population will benefit 
from this technique in order to avoid delaying further actions.
Objectives. We aimed to determine whether 24 h test of awake prone 
positioning could identify patients needing tracheal intubation in the 
first 72 h after hospital admission.
Methods. A total of 523 consecutive adult patients admitted to the 
ICU under high-flow oxygen therapy (HFO) were eligible for partici-
pation with COVID–19 acute hypoxemic respiratory failure. Exclusion 
criteria were any contraindications to APP and acute hypercapnic res-
piratory failure.
Results. 522 patients were analyzed.
96 patients (18.4%) were intubated for invasive ventilation within 3 
days hours after the start of awake-prone positioning.

Intubated patients were more tachypneic and hypoxemic (Figure  1). 
Otherwise, there were no differences between the two groups, neither 
concerning patient characteristics nor other ventilatory parameters 
and hemodynamic parameters (Table).
Baseline characteristics that had an independent association with intu-
bation within 3 days were a baseline age > 61 years old, BMI ≥ 35 kg/
m2, and respiratory rate ≥ 27 breaths/min. The AUC–ROC for the mul-
tivariable model using these baseline characteristics was 0.75 (95%CI 
0.69 to 0.80) (Fig. 1A). Responses to awake prone positioning that had 
an independent association with intubation were failure to increase 
PaO2 > 16 mmHg, and failure to increase the ROX index > 1.64 (Fig. 1B).
Conclusions. In this cohort, one out of five patients needed intuba-
tion for invasive ventilation within 3  days after the first session of 
awake proning.
The effects of awake prone positioning on oxygenation and respira-
tory rate in patients with acute hypoxemic respiratory failure due to 
COVID-19 had moderate prognostic capacity for intubation within the 
first 72 h.

Cumulative frequency distribution of the study variables SpO2/FiO2, 
respiratory rate, ROX index, PaO2/FiO2 and respiratory rate.
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 (A) ROC curve for the multivariable model of baseline variables associ-
ated with intubation on day 3 and independent predictors of intuba-
tion on day 3, based on age > 61 years/old, respiratory rate, BMI ≥ 35 kg/
m2and respiratory rate ≥ 27/min at baseline. (B) ROC curve for the multi-
variable model, based on age > 61 years/old, BMI ≥ 35 kg/m2, change in 
respiratory PaO2, and ROX index from after 1 day from supine to prone.

Table 1 (abstract ) Demographic and clinical characteristics between 
intubated and non-intubated patients during the first day of prone 
position

Demographic and clinical characteristics of the studied population.
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Introduction. Ventilator liberation should be initiated as early as feasible 
and safe to limit the detrimental effects from prolonged mechanical ven-
tilation and sedation [1,2]. However, though essential, choosing the right 
moment for weaning and extubation is still challenging. We hypoth-
esized that electrical impedance tomography (EIT) could be a promising 
non-invasive lung imaging modality to support weaning decisions [3].
Objectives. The aim of this study was to describe 1) the detailed evo-
lution of EIT parameters during a spontaneous breathing trial (SBT), 
and 2) the relation between EIT parameters and SBT success or failure.
Methods. Adult patients receiving invasive mechanical ventilation 
(more than 72  h) were eligible for inclusion. Continuous EIT moni-
toring was performed around a T-piece SBT. EIT parameters, (end-
expiratory lung impedance (EELI), tidal impedance (dZ) and global 
inhomogeneity index (GI)), were computed on a breath-by-breath 
basis. Trends and between-group differences (SBT success vs. failure) 
were analyzed using linear mixed-effects models.
Results. Twenty-four patients were included (58% male; age: 
62.0 ± 10.2 y, BMI: 26.7 ± 5.0 kg/m2, 11,2 ± 6.1 days of ventilation). Fig-
ure 1A shows a significant drop in EELI after the start of the SBT, which 
did not recover to its baseline value after restarting mechanical ven-
tilation. Other trends were a significant drop in dZ and a significant 
increase in the GI after the start of the SBT. These changes continued 
during the full length of the SBT, but (contrary to the EELI) restored to 
their baseline value after restarting mechanical ventilation.
Significant differences between patients with a successful (n = 19) and 
a failed (n = 5) SBT were found, with a higher GI in patients who failed 
the SBT. The distinction in GI between the two groups was present at all 
time points including the timepoint before initiation of the SBT (Fig. 1B).
Conclusions. Insight in physiological trends for the individual patient 
can be obtained with EIT during weaning from mechanical ventilation. 
De-recruitment during the SBT is common, observed by a drop in EELI 
without loss of tidal volume (dZ). An elevated GI might be a predictor 
for weaning failure, but this requires further study in a larger cohort.

Figure 1 (abstract 000225)   A. Detailed description of % change in 
EELI during the SBT. Parameters were extracted at 5 moments during 
the SBT and compared to the baseline value (before SBT). Yellow stars 
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indicate significant differences compared to the baseline value. B. GI 
index of patients with a failed and successful SBT. Yellow stars indicate 
significant differences between the two groups. The green triangles 
indicate a significant trend compared to baseline for the successful 
patients
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Introduction. Survivors of critical illness are frequently left with a 
long-lasting disability. Moreover, delirium or acute confusional syn-
drome is a severe neuropsychiatric disorder associated with multi-
ple complications and a worse short- and long-term prognosis. We 
hypothesised that patients who developed delirium during ICU stay, 
compared with patients who did not, would have worse health-related 
quality of life following a critical illness.
Methods. Prospective longitudinal observational and analytical study 
assessing perceived quality of life measured with the Barthel Index, 
the Clinical Frailty Scale, and the SF-36, comparing patients who devel-
oped delirium during ICU stay and patients who did not.
Results. In a cohort of 1462 patients, we selected controls for the 93 
patients who developed delirium. Of 156 completed questionnaires 
(84,7%), we observed that (a) in each of the two groups of patients, 
the scores related to the physical aspect of quality of life tended to 
improve over time (p < 0,001), being consistently less favourable in the 
group of patients who developed delirium compared to the group of 
controls (p < 0,001); (b) the patients who developed delirium also pre-
sented lower scores on the SF-36 scale, these differences being statisti-
cally significant, and therefore evidencing a worse quality of life, with 
impact on both the psychological and social spheres (p < 0,001).
Conclusions. Patients who developed delirium had significantly lower 
scores two years after hospital discharge on the three used question-
naires, displaying a clear negative impact on the physical, psychologi-
cal, and social dimensions. The study’s results reinforce the need to 
support and strengthen the care of ICU survivors. Moreover, this study 
has contributed to the improvement of the Protocol for the prevention 
and early detection of post-intensive care syndrome, initiated in our 
hospital center in 2018.
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Introduction. Hypophosphatemia may be a hallmark of refeeding-
related metabolic complications. In the refeeding syndrome trial (1), 
standard nutrition as compared to nutrient restriction increased mor-
tality in patients who developed hypophosphatemia upon feeding, 
despite adequate phosphate and micronutrient provision. As such, 
a decline of phosphate upon feeding may signal a metabolism unfit 
for proper substrate oxidation and may predict potential harm by 
enhanced feeding.
Objectives. We aimed to assess the differential impact of early versus 
delayed administration of Parenteral Nutrition (PN) in patients whose 
phosphate levels declined early after intensive care unit (ICU) admis-
sion and in patients with stable phosphatemia.
Methods. This is a secondary analysis of the randomised controlled 
EPaNIC trial (2) that studied the impact of withholding PN (Late PN) 
versus early full feeding (Early PN) in critically ill patients during the 
first week in ICU (n = 4640). Relative hypophosphatemia (RHP) was 
defined as a decrease of > 0.16  mmol/l between the first and second 
ICU days. Patients with an available phosphate measurement on both 
days were included. The effect of Early versus Late PN on outcome in 
groups with and without RHP was assessed by adjusted logistic and 
Cox regression models. These analyses were repeated with an interac-
tion term combining the feeding intervention and occurrence of RHP, 
and in propensity score-matched groups of RHP patients to correct for 
RHP occurring eventually more in one study arm.
Results. RHP occurred overall in 23.7% (834 out of the 3520 included 
patients) and was more frequent in patients on Late PN (26.3% 
n = 471) than Early PN (21.0% n = 363, p = 0.0002). Among patients 
with RHP, patients randomised to Late PN as compared to Early PN 
had a shorter ICU stay (4d vs 6d, p < 0.0001), a higher likelihood of an 
earlier alive ICU discharge (HR 1.26 (1.09–1.46)) and definite weaning 
from mechanical ventilation (MV)(HR 1.26(1.09–1.46)), a lower hos-
pital mortality (12.1% vs 17.4%, p = 0.03), a lower rate of infections 
(26.1% vs 38.0%, p = 0.0002) and a shorter duration of kidney replace-
ment therapy (KRT) (7.5d vs 15d, p = 0.01), which was not the case in 
the group with stable phosphatemia. For ICU stay, alive ICU discharge 
and definite weaning of MV, RHP significantly interacted with the ran-
domised feeding intervention. In the matched subgroups (two groups 
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of 356 patients) of RHP patients, patients randomised to Late PN as 
compared to Early PN had a shorter ICU stay (3d vs 6d, p < 0.0001), a 
higher likelihood of an earlier alive ICU discharge (HR 1.77(1.50–2.08)) 
and definite weaning from MV (HR 1.54(1.31–1.80)), a lower ICU, hos-
pital and 90-day mortality (5.6% vs 10.1%, 11.5% vs 17.1%, 11.1% vs 
16.7%, resp., p = 0.03 for all), a lower rate of infections (21.4% vs 38.8%, 
p < 0.0001) and a shorter duration of KRT (8d vs 16d, p = 0.005).
Conclusions. Patients with RHP randomised to Late PN as compared 
to Early PN experienced better outcomes. Monitoring phosphate lev-
els and reducing macronutrient intake in patients developing RHP 
may improve outcome.
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Introduction. Reinforcement learning (RL) is a machine learning 
technique uniquely effective at sequential decision making [1], which 
makes it potentially relevant to intensive care unit (ICU) treatment 
challenges. We set out to systematically review, assess level-of-readi-
ness and meta-analyze the effect of RL on outcomes for critically ill 
patients.
Methods. A systematic search was performed in 5 relevant databases 
from inception to March 25th 2022, with subsequent citation track-
ing. Journal articles that used any reinforcement learning technique in 
an ICU population and reported on patient health related outcomes 
were included for full analysis. Conference papers were included for 
level-of-readiness assessment only [2]. Descriptive statistics, character-
istics of the models, outcome compared to clinician’s policy and level-
of-readiness were collected. RL-health risk of bias and applicability 
assessment was performed.

Results. A total of 1033 articles were screened, of which 18 jour-
nal articles and 20 of conference papers were included (Fig.  1) 
[3]. Thirty of the included articles were prototyping or modelling 
articles and six were validation articles (Fig. 2). Applications of RL 
in the ICU in the included articles were related to sepsis treat-
ment with vasopressors and intra-venous fluids, heparin dosin, 
dosing of propofol and fentanyl, blood glucose control, ventilator 
setting optimization, all medication dosing, insulin dosing and 
antibiotic treatment. All articles reported RL-algorithms to out-
perform clinical decision making by intensive care professionals 
in retrospective data with off-policy evaluation. The modelling 
techniques for the state-space, action-space, reward function, 
RL model training and evaluation varied widely. The risk of bias 
was high in all articles, mainly due to the evaluation procedure. 
A meta-analysis on outcomes relevant to critically ill patients 
proved unfeasible given the heterogeneity of clinical focus and 
reporting amongst studies.
Conclusions. In this first systematic review on the application of RL 
in intensive care medicine we found no studies that demonstrated 
improved patient outcomes from RL-based technologies. All stud-
ies reported that RL-agent policies outperformed clinician policies, 
but such assessments were all based on retrospective off-policy 
evaluation.

Figure 1 (abstract 000228) Flowchart of article inclusion

Figure 2 (abstract 000228) Level-of-readiness over time
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Figure 3 (abstract 000228) Frequency of included variables for state-
space per application
Resp., respiratory; SpO2, oxygen saturation pulse oximetry; MBP, mean 
blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pres-
sure; WBC, white blood cell; BUN, blood urea nitrogen; PaO2, partial 
pressure of oxygen; PaCO2, partial pressure of carbon dioxide; GCS, 
Glasgow coma scale; INR, international normalized ratio; PT, prothrom-
bin time; FiO2, inspired oxygen fraction; CO2, carbon dioxide; PTT, 
partial thromboplastin time; SGPT, serum glutamic pyruvic transami-
nase; P/F, PaO2/FiO2 Ratio; SIRS, Systemic Inflammatory Response Syn-
drome; UP, urine product.
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Introduction. A high anticholinergic burden (ACB) occurs after expo-
sure to certain medications, including antimuscarinics, antihistamines 
and selected antipsychotics. In older people (> 65  years), a high ACB 
could lead to falls, confusion, delirium and dementia. A subdural 
haematoma (SDH) presentation to a Neurointensive Care Unit (NICU) 
in > 65 years is devastating as it is associated with a high risk of death 
and loss of independent living (1). Our aim was to explore the preva-
lence of medications with anticholinergic effects among older inpa-
tients with a SDH presentations in NICU admission in a tertiary referral 
teaching hospital.
Objectives. To explore the prevalence of ACB in older patients 
admitted to NICU with diagnosis of SDH on admission; establish any 
changes/exposure to medications with anticholinergic effects and 
whether these were documented on discharge.
Methods. Retrospective cohort review of older patients admitted to 
NICU during 2021–2022 with a diagnosis of SDH was conducted. ACB 
was estimated using a validated tool (the Anticholinergic Effect on 
Cognition (AEC) scale) with significant exposure defined as at least one 
medicine with an AEC score ≥ 2 or total AEC score > 3 (2).
Results. Of 59 older patients admitted to NICU with a SDH, 50 (84.7%) 
had a pharmacy-verified medication history and thus were suitable 
for inclusion. The median [IQR] age was 74 [69–79] years and 34 (68%) 
admitted with a traumatic SDH. 13 of 50 (26%) had documentation of 
anticholinergic medications on NICU admission; 9 of 50 (18%) had a 
significant AEC score. Ten patients (20%) died during admission (9 tak-
ing no medications with an AEC score > 0). The median hospital stay 
was 28 [6–38] days. Of the 13 patients taking AEC medicines before 
hospitalisation, half had at least one anticholinergic medicine dis-
continued during admission, however only one discharge summary 
had documentation of either anticholinergic medicine presence or 
changes to these medications.
Conclusions. Approximately a quarter of older patients admitted with 
SDH were taking medications with anticholinergic properties; 18% 
had a significant AEC score that may have contributed to their NICU 
admission. AEC medications were frequently stopped during admis-
sion although documentation of this to community healthcare teams 
was poor. Future research should focus on a larger dataset series with 
linear regression analysis to assess relative risk of significant AEC score 
in this devastating condition.
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Introduction. Alarm fatigue, the desensitization to too many, often 
irrelevant alarms, is highly common on modern ICUs and endangers 
patient safety [1]. To counteract alarm fatigue and alleviate alarm load, 
it is crucial to be aware of irrelevant and therefore avoidable alarms. 
It has been shown that the number of alarms is influenced by time of 
day, being highest in the morning and declining throughout the day 
and that many avoidable technical alarms worsen the alarm load [2]. 
For a better understanding of avoidable alarms relevance-annotated 
alarm data is necessary [3]. If the alarm relevance for certain time inter-
vals is known, medical staff can act accordingly, e.g., adjusting alarm 
thresholds and alarm pauses.
Objectives. Investigate the temporal perspective of alarm relevance, 
analyzing patterns during the course of a day as well as on different 
weekdays.
Methods. Following IRB approval (Ethics vote no. EA1/127/18), retro-
spective analysis of annotated alarm data [4] from 07–09/2022 (one 
21-bed ICU, 92 days, 210 patients, 175,804 alarms). An alarm is anno-
tated as actionable and considered relevant if followed by related 
medical intervention. Metrics: Mean number (M), standard deviation 
(SD) of alarms per minute (I) and per weekday (II) in the ICU investi-
gated. Positive predictive value (PPV) as the probability of alarm being 
actionable. Binomial generalized linear mixed-effects models with 
shift (I) and day of the week (II) as predictors, patient id as random 
effect, rate of actionable alarms as response to analyze differences in 
alarm relevance between shifts (I) and weekdays (II) by Odds Ratios 
(OR) with 95% Wald-Confidence Intervals (CI). Due to exploratory 
nature of study, we abstain from using Bonferroni correction of signifi-
cance level.
Results. The number of alarms decreases during the day, while PPV 
increases. The two curves seem reversely related (Fig. 1). Mean PPV per 
shift is 0.115 (SD = 0.042) for morning, 0.140 (SD = 0.047) for afternoon 
and 0.150 (SD = 0.061) for night shift. There was a significant differ-
ence in alarm relevance between morning and night shift (OR: 1.559, 
CI [1.204, 2.020], p = 0.001), while the difference between morning and 
afternoon (OR: 1.278, CI [0.961, 1.700], p = 0.091) as well as between 
afternoon and night shift (OR: 1.217, CI [0.914, 1.621], p = 0.179) were 
not statistically significant. The mean number of alarms increases dur-
ing the workweek and decreases from Friday through the weekend. 
PPV is highest at beginning of the week (maximum on Mon M = 0.155, 
SD = 0.049), decreases in the second half of the week starting on 
Thursday (minimum on Saturday M = 1.121, SD = 0.041) and is on aver-
age lower on the weekend (PPV M = 0.123, SD = 0.037) than during 
the week (PPV M = 0.137, SD = 0.46) (Fig.  2). The difference in alarm 
relevance between weekend and workweek is significant (OR: 1.848, CI 
[1.365, 2.501], p < 0.001).
Conclusions. This research confirms the known pattern of declining 
alarm load during the day [2] for relevant as well as irrelevant alarms. 
From a temporal perspective, alarm relevance is reversely related to 
the total number of alarms. This can be explained by more irrelevant 
alarms when patients are more active, staff are interacting with the 
patient or manipulating equipment. Data interpretation is limited by 
data being collected in a routine clinical setting, including e.g., stress, 
handover situations, which influence alarm occurrence and man-
agement. Further research is needed to confirm this study’s findings 

depending on alarm-issuing device, alarm type, set alarm threshold 
and patient characteristics.

Figure  1 (abstract 000230)    Mean number of alarms (pink) and 
PPV (blue) per each one-minute time interval of a 24 h day. The grey 
bars visualize the morning, afternoon, and night shits, while the white 
spaces inbetween represent handover periods. The lines are calculated 
by a LOESS smoothing function, the less intensely colored band width 
shows the respective 99% CI

Figure  2 (abstract 000230) Distribution of number of alarms (pink) 
and PPV (blue) per weekday as boxplots. Arithmetic mean of values for 
each weekday as white dot in box. The investigated time interval does 
not include national holidays
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Introduction. The prevalence of potentially inappropriate medica-
tions (PIMs) in older adults is a pervasive public health concern. Admis-
sion to an intensive care unit (ICU) affords an opportunity to review 
and reduce prescribing harm.
Objectives. The objective of this study was to evaluate the deprescrib-
ing practices of PIMs in an ICU setting.
Methods. We evaluated deprescribing practices of PIMs following 
admission to ICU. A retrospective chart review was conducted on 
patients who were 60  years or older, hospitalized between June 1, 
2013 and June 1, 2015, at a tertiary hospital in Hamilton, Ontario. Med-
ications listed in the 2015 Beer’s Criteria and opioids without a cancer 
diagnosis were marked as PIMs. Discharge records were used to iden-
tify PIMs that were deprescribed.
Results. Seventy-two patients with a mean age of 72.3 and an aver-
age of 2.6 co-morbidities were included in the study. The majority of 
patients admitted and discharged from ICU (88.8% and 81.9%, respec-
tively) were found to be taking at least one PIM. Of the total medica-
tions at ICU admission, 30.6% were identified as PIMs, and half of 
these (50.5%) were successfully deprescribed. The mean number of 
PIMs prescribed at ICU admission was 2.64, which decreased to 1.92 at 
ICU discharge (p = 0.01). The most frequently deprescribed PIMs were 
opioids (26%), antipsychotics (26%), anti-hypertensives (17%), and 
NSAIDs (17%). The number of patients with zero PIMs increased from 
11.1% to 18% at ICU discharge and 37.5% at hospital discharge. Over-
all, 31.2% of the study population were successfully deprescribed all 
PIMs by time of discharge from hospital.
Conclusions. The results of this study highlight the prevalence of PIMs 
among older adults admitted to the ICU and the potential benefits of 
deprescribing practices in this setting. The high sucess rate of PIMs 
deprescribed per patient subsequent to their ICU stay underscores the 
opportunity this setting presents to healthcare professionals to initiate 
deprescribing and improve medication use and outcomes for this par-
ticularly vulnerable patient population.
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Introduction. The intensive care unit (ICU) environment is by nature a 
highly stressful one for all who navigate the space. Patients are often 
gravely unwell; relatives and friends encounter noisy and often chaotic 
conditions; staff work with a consistent need to function at their best 
both as individuals and as part of a closely articulated team. Aligned 
to their inevitable high acuity, poor patient outcomes may add to the 
hostility of the specialty for healthcare providers. Little research has 
examined the impact of this environment on clinicians, and how they 
manage these stressors.
Objectives. This study aimed to explore the coping strategies 
employed by experienced Intensivists and the things that moderated 
their response positively to the stressors within the ICU environment. 
It also aimed to identify support pathways available.
Methods. Experienced Intensivists from seven centres in three 
countries were interviewed in this prospective qualitative study. In a 
semi-scripted iterative interview, participants were asked how they 
managed their emotions in the ICU. Audio-recordings were tran-
scribed, and thematically analysed, and emerging themes and sub-
themes are described.
Results. Participants reported a wide range of strategies, including 
normalising and contextualising the stressful event; compartmental-
ising stressors; separating work and home life; and having a level of 
acceptance that things do not always go in the way they are antici-
pated. Most endorsed the utility of professional support, but few 
disclosed accessing such services personally, which may reflect a per-
ceived stigma attached to doing so. Many described a sense of respon-
sibility for the wellbeing of other staff. Factors that mitigated stressors 
included positive and mutual respectful relationships with colleagues, 
patients and their families; and taking away new knowledge from epi-
sodes involving poor patient outcome.
Conclusions. Intensivists described several ways that they managed 
and mitigated the effect of ICU environmental stressors. They per-
ceived a level of stigma in seeking professional help for themself. They 
also expressed a need to provide support to other team members 
within the ICU, however acknowledged limited training to do so.
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Introduction. Intensivists are a distinctive subset of the medical pro-
fession who work within a persistently high-acuity high-stakes envi-
ronment that defines an intensive care unit. They require a unique set 
of clinical and human skills, and an understanding of these attributes 
may be useful for both the people they work with as well as those con-
sidering future specialisation in the field.
Objectives. The aim of this study was to explore the self-perceived 
characteristics of Intensivists and in doing so, define and assemble the 
‘Intensivist persona’ that might provide useful insight for the entire 
healthcare team.
Methods. This prospective qualitative study involved face-to-face 
interviews with 42 Intensivists in Australia, Israel and the USA who 
each had more than four year’s clinical experience at a Consultant 
level. Participants were asked to describe typical personality traits 
of ‘flourishing’ Intensivists. They were also asked how they thought 
Intensivists were viewed by other healthcare providers external to 
the intensive care specialty. Interviews were audio recorded and tran-
scribed; data were coded within a thematic framework using NVivo 
software. Authors then agreed upon and constructed personas of the 
contemporary Intensivist that reflected these themes.
Results. Seven personas were built according to how Intensivists saw 
themselves. These were the ‘Fixer’; the ‘Retriever’; the ‘Diplomat’; the 
‘Negotiator’; the ‘Pragmatist’; the ‘Neurotic’; and the ‘Duck’. A further 
three personas were created relating to how they perceived they were 
viewed by others. These were the ‘Superhero’; the ‘Naysayer’; and the 
‘Dictator’.
Conclusions. This study describes the personality traits of modern-
day Intensivists as perceived by a subset of the group. These may or 
may not match the perceptions of other healthcare professional’s per-
ceptions but add to a better understanding of how intensivists see 
themselves.
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Introduction. As a healthcare professional, reflection upon one’s own 
idiosyncrasies, behaviours, and attitudes that moderate performance 
and endurance is important. In synergy, the experiences of others also 
offer opportunities to gain insight and understanding. This study ana-
lysed the views of veteran intensive care medicine specialist doctors 
(Intensivists) as valued peer mentors on several issues affecting their 
day-to-day performance, mental wellbeing and burnout within the 
intensive care medicine specialty.
Objectives. The aim was to distil the anecdotes of experienced Inten-
sivists into some pragmatic advice for doctors intending to work in the 
speciality in the future.
Methods. This was a prospective qualitative study involving face-
to-face interview with Intensivists who had a minimum of 4  years of 
experience working at a consultant level at one of seven urban tertiary 
hospitals (Australian, n = 3; Israeli, n = 1, United States of America, 
n = 3). Participants were asked as to the advice they would give if they 
could step back in time to mentor a younger version of themselves. 
Data was audio-recorded, transcribed and coded thematically. Verba-
tim quotations are presented to support coding choices.
Results. Forty-two participants (Australian, n = 15; Israeli, n = 6, United 
States of America, n = 21) contributed to the dataset. The themes of 
advice that emerged were that it was better to have systems and pro-
cesses in place to prevent certain events from happening; death and 
adverse events were inevitable; and that there should be a level of pre-
paredness in terms of developing personal strategies and networks to 
manage these traumas.
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Conclusions. The collated wisdom of expert Intensivists might guide 
the Intensivists of the future to improve practice.
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Introduction. Prediction of good neurological outcome after cardiac 
arrest is tantamount to the prediction of a patient’s quality of life upon 
return of spontaneous circulation (ROSC), yet research on time and 
cost-efficient neuroprognositication tests is insufficient.
Objectives. The aim of the study was to evaluate the utility of clinical 
examinations performed after ROSC in predicting good neurological 

outcomes in out-of-hospital cardiac arrest (OHCA) patients treated 
with targeted temperature management (TTM).
Methods. This retrospective study included OHCA patients treated 
with TTM from 2009 to 2021. Initial clinical examination findings 
related to the Glasgow Coma Scale (GCS) motor score, pupillary light 
reflex (PLR), corneal reflex (CR) and breathing above the set ventilator 
rate were assessed immediately after ROSC and before the initiation of 
TTM. The primary outcome was good neurologic outcome at 6 months 
after cardiac arrest.
Results. Of 350 patients included in the analysis, 119 (34%) experi-
enced a good neurologic outcome at 6  months after cardiac arrest. 
Among the parameters of the initial clinical examinations, specificity 
was the highest for the GCS motor score, and sensitivity was the high-
est for breathing above the set ventilator rate. A GCS motor score of > 2 
had a sensitivity of 42.0% (95% CI 33.0–51.4) and a specificity of 96.5% 
(95% CI 93.3–98.5). Breathing above the set ventilator rate had a sen-
sitivity of 84.0% (95% CI 76.2–90.1) and a specificity of 69.7% (95% CI 
63.3–75.6). As the number of positive responses increased, the propor-
tion of patients with good outcomes increased. Consequently, 87.0% 
of patients for whom all four examinations were positive experienced 
good outcomes.
Conclusions. The initial clinical examinations predicted good neu-
rological outcomes with a sensitivity of 42.0–84.0% and a specific-
ity of 69.7–96.5%. When more examinations with positive results are 
achieved, a good neurologic outcome can be expected.

Table 1 (abstract 000239) Demographic characteristics of subjects 
according to neurologic outcome

Data presented as n (%) for categorical variables and as means ± stand-
ard deviations for continuous variables.
Abbreviations: HTN, hypertension; DM, diabetes mellitus; CPR, car-
diopulmonary resuscitation; ROSC, return of spontaneous circulation; 
GCS, Glasgow coma scale; PLR, pupillary light reflex; CR, corneal reflex
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Table 2 (abstract 239) Prognostic performance of single prognostic 
methods for predicting good neurologic outcomes

Data presented as n for TP, TN, FP and FN.
Abbreviations: AUC, area under the curve; CI, confidence interval; TP, 
true positive; TN, true negative; FP, false positive; FN, false negative; 
GCS, Glasgow coma scale; PLR, pupillary light reflex; CR, corneal reflex

Figure 1 (abstract 000239) Flowchart for study inclusion
Abbreviations: ECMO, extracorporeal membrane oxygenation; GCS, 
Glasgow coma scale; PLR, pupillary light reflex; CR, corneal reflex

Figure  2 (abstract 000239) Association between clinical examina-
tions and neurological outcomes at 6 months after cardiac arrest

Positive findings mean GCS motor score > 1, reactive pupillary light 
reflex, reactive corneal reflex and breathing above set ventilator rate.
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Introduction. Shear wave elastography (SWE) has the potential to 
non-invasively measure intrinsic myocardial stiffness, based on the 
propagation speed of shear waves traveling through the myocardium 
after valve closure. However, recent work has shown that shear wave 
propagation speed (SWS) is related to the myocardial operational stiff-
ness, which is defined by the slope of the end-diastolic stress–strain 
relationship (EDSSR) at the operating volume/pressure. Therefore, 
operational stiffness can be altered by both changes in intrinsic myo-
cardial stiffness and myocardial loading conditions.
Objectives. We aimed to investigate whether SWE can detect differ-
ences in operational stiffness induced by alterations in myocardial 
loading during mechanical ventilation, and whether this technique 
could also detect changes in intrinsic stiffness in ischemic cardiomyo-
pathy (ICM).
Methods. We assessed SWS in 8 sedated and mechanically ventilated 
sheep: 5 healthy controls and 3 sheep with ICM after at least 16 weeks 
following left coronary artery ligation. Left ventricular parasternal 
long-axis views were acquired with a state-of-the-art ultrasound scan-
ner with high frame rate technology (> 1100 Hz). SWS after mitral valve 
closure was measured in the basal septum during an inspiratory hold 
at 30 cmH2O and 15 cmH2O and expiratory hold at 0 cmH2O (atmos-
pheric pressure) to change myocardial loading conditions in a non-
invasive manner. We used linear regression to assess the trend of the 
SWS during ventilation manoeuvres per animal and repeated meas-
ures ANOVA and Student’s T-test to assess differences between groups.
Results. In all sheep, SWS declined with higher inspiratory pressures 
(p = 0.0025, Fig.  1), consistent with a reduction in left ventricular 
preload resulting in a shift towards a flatter part on the EDSSR. SWS 
during expiratory hold at atmospheric pressure was significantly 
lower in the control group vs. the ICM group (mean ± SE 5.3 ± 0.6 vs. 
8.6 ± 1.1  m/s; p = 0.03). Furthermore, the change in SWS with higher 
inspiratory pressures was larger in the ICM group vs. the control group 
(slope of the regression line -0.18 vs. -0.07  m/s/cmH2O; p = 0.03). 
These observations suggest loading changes on a steeper part of the 
EDSSR in the ICM group.
Conclusions. In conclusion, our results suggest that SWE is able to 
detect differences in operational stiffness due to altered myocardial 
loading conditions induced by mechanical ventilation. Secondly, SWE 
appears to differentiate healthy controls from sheep with ICM based 
on the magnitude of the SWS during expiratory hold at atmospheric 
pressure, but also on the magnitude of the SWS change during load-
ing alterations with higher inspiratory pressures. Further work should 
assess whether SWE combined with respiratory hold manoeuvres 
could contribute to differentiate intrinsic stiffening from altered 
loading conditions, and to exploit its full potential as a non-invasive 
bedside method for the assessment of operational stiffness in the 
mechanically ventilated critical care patient.
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Figure 1 (abstract 000240)  Shear wave propagation speed at differ-
ent respiratory hold pressures for all sheep
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Introduction. Drug delivery directly into the lung via nebulisation has 
the potential to reduce systemic side effects, and to focus the thera-
peutic effect within the lung. With this, the environmental contamina-
tion associated with aerosolisation (drug and infectious agents) needs 
to be determined, particularly whether this is influenced by oxygen 
delivery devices. Experimental and laboratory-based studies have pro-
vided information on the distribution of fugitive and exhaled aerosols 
in controlled settings. However, real world data on fugitive medical 
and patient derived aerosol particle distribution is sparse.
Objectives. In this study, we examined the aerosol particle distribu-
tion of fugitive medical and patient derived aerosols in the bed spaces 
of patients undergoing the management of COVID-19 pneumonia. 
These patients were participating in a randomised inhaled heparin 
study.
Methods. Patients randomised in the ‘Can Nebulised HepArin Reduce 
acuTE lung injury in Patients with SARSCoV-2 Requiring Mechanical 
Ventilation in Ireland’ (CHARTER) Trial, a randomised controlled study 
on the effect of nebulised unfractionated heparin in ICU patients with 
SARS- CoV-2 requiring advanced respiratory support, were enrolled in 

this study. An optical particle sizer (OPS 3300, TSI, Inc., USA) was placed 
on a metal tray and an inflow hose was attached from the sampling 
port to the nurses station at the patients bed space. Measurements 
were taken at one-minute intervals for a period of 24 h. Data on par-
ticle mass concentration (µg/m3) was analysed using GraphPad Prism 
(USA).
Results. A total of 20 separate periods of air sampling collection was 
recorded on 12 patients, of which n = 14 were randomised to the 
heparin treatment and n = 6 to standard respiratory care. All patients 
underwent advanced respiratory support with n = 10 managed with 
high flow nasal cannula oxygen (HFNO), n = 7 managed with non-
invasive ventilation (NIV) and n = 3 managed with invasive mechanical 
ventilation (IMV).
Peak particle mass concentration during nebulisation with heparin 
was significantly higher for patients managed with HFNO than patients 
undergoing NIV or IMV (34.4 ± 5.0 vs. 6.9 ± 14.0 vs. 1.6 ± 1.4ug/m3, 
p = 0.01, Fig.  1). Average peak particle mass concentration for 24h 
period was higher for patient undergoing HFNO compared to NIV and 
IMV. (31.4 ± 24.3 vs. 6.2 ± 10.8 vs. 4.0 ± 2.9ug/m3, p = 0.02). There was 
no difference in average peak particle concentration over a 24h period 
in those receiving aerosolized heparin vs no heparin (39.9 ± 34.7 vs 
14.8 ± 10.7ug/m3, p = 0.1) or during period of heparin nebulisation 
compared to non-heparin nebulisation (34.3 ± 44.8 vs 20.7 ± 7.7ug/
m3, p = 0.7).
Conclusions. Patients who received HFNO generated larger quantities 
of fugitive medical and patient derived bio-aerosols than patients who 
received IMV and NIV. However, there was no statistically significant 
difference in the mass concentration levels between patients who did 
and didn’t receive heparin.

Figure  1 (abstract 000241) Peak mass concentration detected dur-
ing heparin nebulisation for patients undergoing heparin nebulisation 
with high flow nasal oxygen (HFNO), non-invasive ventilation (NIV) 
and  invasive mechanical ventilation (IMV)
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Introduction. Rhabdomyolysis (RM) is a common postoperative com-
plication of type A aortic dissection (TAAD) and is primarily diagnosed 
by creatine kinase (CK) levels. However, controversy remains regard-
ing which biomarker may be more appropriate to diagnose RM and 
reflects clinical outcomes. Compared with CK, serum myoglobin has 
a shorter half-life, making it an early marker of RM [1]. Previously, in 
traumatic RM, serum myoglobin was a more sensitive and specific test 
than serum CK, for predicting acute kidney injury (AKI) [2]. The clinical 
value of serum myoglobin in assessing patients with TAAD developing 
RM after surgery is unclear.
Objectives. This study aimed at assessing whether myoglobin would 
be superior in the diagnosis of postoperative RM in patients with 
TAAD.
Methods. For TAAD patients undergoing surgical repair, CK, muscle-
type CK (CKMM), and myoglobin were recorded for the first three days 
postoperatively. Renal function parameters were followed up until 
death or discharge. The primary endpoint was a composite outcome 
comprising of death and persistent AKI (meeting AKI criteria but not 
completely resolved by discharge). The relationship among RM param-
eters were assessed using linear regression. The impact of different 
diagnostic thresholds on risk stratification and clinical decision making 
was investigated using receiver operator characteristic (ROC) and deci-
sion curve analysis (DCA).
Results. Of the 373 patients in the study cohort, 40 died and 104 met 
the composite outcome. CKMM (R2 = 1.00) was much more closely 
correlated with CK than with myoglobin (R2 = 0.29) (Fig. 1). The den-
sity distribution of myoglobin varied more markedly in patients with 
different outcomes (Fig. 2). Myoglobin (AUROC: 0.755 and 0.841), but 
not CKMM (AUROC: 0.652 and 0.0.746), was more accurate than CK 
(AUROC: 0.653 and 0.751) in predicting the composite outcome and 
death (Fig. 3). A threshold of 1500 ng/ml for myoglobin (approximately 
equals to 2000 IU/L of CK) had a sensitivity of 65(54–75) and specificity 
of 77(70–83) for the composite outcome, and a sensitivity of 85(69–95) 
and specificity of 71(65–77) for death. In addition, DCA showed that 
higher clinical net benefits can be achieved with myoglobin-based 
interventions.
Conclusions. The use of myoglobin as a diagnostic parameter for 
post-operative RM in patients with TAAD could better reflect the sever-
ity of the patient and provide greater clinical net benefit.

Figure 1 (abstract 000242)  Correlation between different biomarker 
indicating rhabdomyolysis

Figure  2 (abstract 000242) Density plots of biomarkers reflecting 
rhabdomyolysis
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Figure 3 (abstract 000242) Receiver operating characteristic curves 
of CK, CKMM and myoglobin for the primary outcome and in-hospital 
mortality

Figure 2 (abstract 000242) Decision Curve Analysis of CK, CKMM and 
myoglobin for the primary outcome and in-hospital mortality
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Introduction. Trauma causes a state of hypercoagulability, and its 
presence is common early in the injury course. D-dimer (DD) easily 

measured and considered a good screening tool of coagulation acti-
vation. Its increase amount in plasma is a reflection of the extent of 
coagulation and fibrinolysis activation and hence are elevated in 
hypercoagulable states. Hence, in trauma, measuring DD levels may 
be helpful in providing useful prognostic information in absence of 
overt haemorrhagic manifestations. So, our study will try to find pro-
spectively whether D-dimer levels at the point of admission can be a 
predictor to the outcome of patients with trauma.
Methods. This prospective observational study involved 105 adult 
patients of age group 18-60yrs coming to trauma emergency within 
24 h of injury and blood samples collected within this period. The pri-
mary outcome was to assess whether D-dimer levels at the time of 
admission in hospital predicts outcome in these patients. Association 
of D-dimer levels with injury severity score (ISS), with blunt or pen-
etrating trauma, time duration from injury to admission, and its con-
tribution to hospital stay were secondary outcomes. Value of D Dimer 
above 250  ng/ml were considered elevated. For ease of statistical 
analysis, patients were be divided into two groups—ISS score less then 
16 and ISS score more or equal to 16. Patients demographic variables 
were noted. We also recorded the time from injury to time of admis-
sion and divided the patients into two groups-patient reaching emer-
gency within 6 h of injury and those reaching emergency more than 
6 h but less then 24 h of injury.
Results. The D-dimer level at admission was significantly high 
in patient who died then those who were discharged [1316.28 
(384.5,3331.18) vs 498.03 (140,693) , p-0.041]. There was a significant 
difference in d-dimer levels between blunt and penetrating trauma 
[1280 (565,3377) vs 162(82,526), p-0.001] (Fig.  1). 5 patients with 
ISS < 16 and 6 patients with ISS > 16 died in the study period. Plotting 
a ROC of D-dimer values, a cut-off value of 1793.35 was calculated 
(sensitivity-0.72; specificity-0.4) and on its basis hospital stay was com-
pared. There was no statistically significant difference [8 (4,17) vs 10 
(5,19); p-0.396].
Conclusions. In our study, we found that admission levels of d-dimer 
was significantly more in patient who died then who were discharged 
from the hospital. Patient with blunt trauma had significantly higher 
d-dimer values then penetrating trauma victims. Injury severity score, 
time from injury, and hospital stay had no significant relation with 
d-dimer values. D-dimer values at admission can be a useful screening 
tool in trauma patients to predict outcome.

Shows D-dimer levels among death and discharge patients, in rela-
tions to ISS, type of injury, time to injury and hospital stay.
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Introduction. A large proportion of patients infected with SARS-CoV-2 
virus, complaint of symptoms even 12 weeks after the acute phase of 
the infection. Shortness of breath and weakness are reported to be the 
most common. Risk factors and the pathogenic mechanism and are 
not well understood. Follow-up and management of post-COVID-19 
patients requires a multidisciplinary approach. Their assessment and 
monitoring is of vital importance for recognizing and addressing 
symptoms and improving the patients’ quality of life.
Objectives. The purpose of this study is to assess muscular strength and 
respiratory function 1 to 6 months after COVID-19 infection in patients 
with mild, moderate, severe, or critical illness.
Methods. In this prospective cohort study, patients with laboratory-
confirmed COVID-19 were enrolled and evaluated 1 to 6 months after the 
disease during the period June 2022 to December 2022. Demographic 
data, past medical history, vaccination status, duration of illness, chest 
imaging and post-COVID-19 symptoms were recorded. Respiratory func-
tion was evaluated using spirometry and muscular strength by using 
hand dynamometer.
Results. A total of 250 patients, who recovered from COVID-19, were 
included. The patients had a mean ± SD age of 50.4 ± 16.3 years and 137 
(54.8%) were women. In the first month of the evaluation, most patients 
(84.4%) reported post-COVID-19 symptoms. More critically ill patients 
reported dyspnea (3rd month 100 vs. 48% vs, p = 0.037) and fatigue 
(6th month 100 vs. 70%, p = 0.04) compared to patients with severe dis-
ease. The observed/predicted ratios of FEV1 (p = 0.006), FVC (p = 0.001) 
and MMEF25-75% (p = 0.05), were significantly lower the 1st month in 
patients with critical illness (Fig.  1A). Patients with moderate to critical 
disease severity (p = 0.014), as well as patients who needed to be hospi-
talized in a COVID-19 medical ward or Intensive care unit (p < 0.001), had 
significantly higher risk rates of obstructive or restrictive lung disease. 
Hand grip strength was found significantly reduced in patients with 
comorbidities (p = 0.001) and in patients reporting post-COVID symp-
toms at 6 months after illness (p = 0.047) (Fig. 1B).
Conclusions. Impairment in respiratory function and muscular weak-
ness are frequently found in patients infected with the SARS-CoV-2 
virus, related to the severity of illness and the presence of comor-
bidities. Further research is needed on the long-term consequences 
of post-COVID-19 syndrome, as well as on the management of these 
patients, with the aim of improving their quality of life.

Figure  1 (abstract 000246)  A. Lower FEV1, FVC, and MMEF25-75% 
the 1st post-COVID month in patients with critical illness; B. Decreased 

hand-grip strength 6 months after COVID-19 disease in patients 
reporting post-COVID symptoms
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Introduction. Body temperature is a vital sign that is routinely meas-
ured, and fever is used as a means to evaluate infection. Therefore, 
patients with high fever sepsis are recognized and treated promptly, 
but sepsis patients with low body temperature or normal body tem-
perature experience delayed recognition and treatment of sepsis. The 
early treatment of sepsis patients is associated with improved out-
comes, and Rapid Response System(RRS) can provide optimal treat-
ment for sepsis in general ward. Although studies on sepsis bundle 
compliance and mortality according to body temperature are often 
performed in emergency departments, there is little published data 
on sepsis based on the temperature of patients in the general ward.
Objectives. To investigate the difference in sepsis bundle compliance 
and 28-day mortality rates according to body temperature of patients 
with sepsis in general wards identified through a rapid response 
system.
Methods. A retrospective observational study of 1083 patients with 
sepsis in general wards identified through the rapid response system 
from July 2018 to December 2022 performed at a tertiary care hospital 
in South Korea. The patients were divided into three groups based on 
their body temperature at the time of RRS activation(i.e., hypothermia 
[< 36 °C] vs normothermia [36–38 °C] vs hyperthermia [> 38 °C]).
Results. We analyzed 1,083 sepsis patients by dividing them into three 
groups based on their body temperature (17 cases of hypothermia, 
624 cases of normothermia, and 442 cases of hyperthermia). The rate 
of total 1-h sepsis bundle compliance was significantly difference each 
temperature group (64.7% in hypothermia vs. 49.5% in normothermia 
vs. 60.4% in hyperthermia, p = 0.010). Also the rate of compliance with 
overall sepsis bundle including lactate re-measurement was signifi-
cantly difference each temperature group (64.7% vs. 49.5% vs. 60.4%, 
p = 0.001), and blood culture rate was significantly difference each 
temperature group (94.1% vs. 85.9% vs. 92.8%, p = 0.002). The 28-day 
mortality rates in the hypothermia, normothermia, and hyperthermia 
groups were 29.4%, 32.4%, and 16.5%, respectively (p < 0.001).
Conclusions. Sepsis patient with normothermia in general wards 
identified through the rapid response system was significantly lower 
compliance with the sepsis bundle and higher 28-day mortality rates 
than other body temperature group.
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Figure 1 (abstract 000250) Comparison of the rates compliance with 
1-hour bundle among the three body temperature groups

Table 1 (abstract 000250) Comparison of clinical outcome by body 
temperature groups
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Introduction. To build predictive machine learning (ML) models using 
Electronic Healthcare Record (EHR) data from ICU, clinicians should 
choose relevant features and the observation window specifically for 
the target task. However, when building a general-purpose model, 
repeating this process for every task is hardly scalable. One potential 
solution is to put the entire events of a patient and let the model pro-
cess them comprehensively. This solution, however, is infeasible with 
the current technology, because the modern machine learning algo-
rithm (i.e. Transformer [1]) requires computations that increase quad-
ratically by the number of input events.

Objectives. We propose a novel machine learning approach that can 
handle, theoretically, an infinite amount of events. This method has 
three key features: 1) it does not require task-specific feature selection, 
2) it can handle an infinite observation window, and 3) it can make 
predictions for multiple tasks simultaneously.
Methods. Our key idea is to treat the EHR as free text [2] and auto-
matically select task-related events (Fig. 1). We start by representing all 
EHR events as linearized text and individually encode them with a pre-
trained neural text encoder. Then, the retriever module learns which 
events are important for each task and selects the top-k most signifi-
cant events automatically. This eliminates the need for manual task-
specific feature selection and determining the observation window. 
Finally, the aggregator module, built with Transformer layers, makes 
multi-task predictions.
Results. A total of 68,118 ICU stays of adult patients (n = 49,168) was 
collected from the MIMIC-IV dataset [3]. The performance was evalu-
ated for nine clinical tasks related to administrative outputs and sep-
sis-related lab values. For all tasks, our method achieved an average 
AUROC of 0.91 (0.70–0.99 for each task), indicating that this success-
fully addressed all the tasks simultaneously. Notably, in the ongoing 
experiment on eICU database [4], our method could handle the long-
est case where a patient had 284,282 events without requiring fea-
ture selection or a fixed observation window. The fact that our model 
automatically selects important events means, conversely, that the 
selected events are crucial. For instance, our model frequently selected 
“Lactic Acid” and “Pulse Oxymetry Alarm” events, which indirectly dem-
onstrates the model has learned clinical knowledge.
Conclusions. The general-purpose ICU prediction model must not rely 
on task-specific preprocessing or task-specific models, and we provide 
a practical solution to this challenge. However, the current evaluation 
of our model is limited to a small number of tasks, and some of these 
are of limited clinical importance. To increase the clinical impact of our 
system, we plan to expand to incorporate a vast array of clinical tasks, 
such as sepsis and AKI.

Figure 1 (abstract 000251)  Visualization of Our Model Architecture
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Introduction. Inspiratory muscle training (IMT) consists of a resistive 
inspiratory maneuver through a pressure device comprising a unidi-
rectional valve that hinders inspiration. IMT was found to significantly 
increase inspiratory muscle strength in adults undergoing invasive 
Mechanical ventilation (MV). Despite, we observe an important hetero-
geneity of IMT protocols, and it is unclear if it reduces MV duration. Fur-
thermore, inspiratory muscles endurance is scantly evaluated while the 
assessment of this function may be fundamental for a successful weaning. 
In this multicentric controlled randomized parallel trial, we compared the 
effects of three different IMT protocols (CADER, MARTIN, and EDRIC) on 
inspiratory muscle strength and endurance in difficult to wean patients in 
two intensive care units (ICU).
Methods. 92 subjects presenting difficult weaning (after first spontane-
ous breathing trial failure or extubation failure) were randomized in 3 
groups to perform one of the three different IMT protocols twice daily. 
The primary outcome was the Maximal Inspiratory Pressure (MIP) increase 
in each group during weaning. Secondary outcomes were Pressure peak 
increase (Ppk), as endurance marker, weaning duration, and safety.
Results. During the weaning process, the observed increase of MIP 
was 12.2 ± 11.2 cmH2O in EDRIC group, 5.3 ± 15.5 cmH2O in CADER 
group, and 6.8 ± 15.1 cmH2O in MARTIN group. There was a non-statis-
tically significant difference between EDRIC group and CADER group 
(mean adjusted difference: −  6,65 [−  14,35; 1,04], p = 0.052), neither 
between EDRIC group and MARTIN group (mean adjusted difference: 
− 3,67 [− 11,52; 4,18], p = 0.289).
No significant difference in Ppk increase were observed between the 
three groups. Over 356 IMT sessions, only 3 serious adverse events 
were considered possibly related to the study. All events were sponta-
neously reversible bradycardia.
Conclusions. Independently of IMT protocol applied, MIP and Ppk 
seemed to improve in our cohort of difficult to wean patients. Ppk 
could be a helpful tool to assess diaphragm function exhaustively. 
EDRIC group showed a slightly higher efficacity.

Figure 1 (abstract 000253) Study design

Figure 2 (abstract 000253) Description of the 3 IMT programs
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Introduction. Electrical Impedance Tomography (EIT) is a non-inva-
sive imaging technique that uses changes in electrical conductiv-
ity to create images of the lungs. The utility of Electrical Impedance 
Tomography (EIT)-guided Positive End-Expiratory Pressure (PEEP) 
titration in improving outcomes in with Acute Respiratory Distress 
Syndrome (ARDS) patients in comparison to traditional PEEP titration 
methods.
Methods. Extensive electronic database screening was done until 
1st April 2023. Randomized Controlled Trials (RCT) evaluating 
the impact of the EIT-guided PEEP titration were included in this 
meta-analysis.
Results. Our search retrieved six RCTs with a total of 475 patients. 
No significant difference in P/F ratio [MD = −  6.35;95%CI −  19.32 to 
−  6.6; I2 = 0%], driving pressure requirement [MD = −  0.29;95%CI 
−  0.84 to 0.25; I2 = 0%], PEEP optimization [MD = 0.05;95%CI −  0.46 
to 0.56; I2 = 87%], and successful weaning [OR = 1.35; 95% CI 0.8–2.2, 
I2 = 51%] with the application of EIT-guided PEEP titration.
Conclusions.: EIT-guided PEEP titration is a novel alternative, further 
well designed studies are needed for substantiating it’s utility.

Weaning.

Driving pressure.

P/F ratio.

PEEP
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Introduction. Epinephrine has been used for increasing coronary perfu-
sion pressure during advanced life support (ALS) and promoting short-
term survival (1, 2). A 3–5  min dosing interval of epinephrine during 
resuscitation is recommended in recent cardiopulmonary resuscitation 
(CPR) guidelines, but the recommendations lack scientific evidence. This 
study was aim to verify the effect of epinephrine on augmenting blood 
pressures and effect duration of epinephrine during ALS.
Methods. This is a secondary analysis study using data from a previously 
published study with swine cardiac arrest model (3). In the study, the 
epinephrine dose was fixed as 1 mg and the first dose of epinephrine 
was administered after no flow time of 2 min and low flow time of 8 min 
and then administered every 4 min. We defined 4 cycles of the dosing 
interval because a previous study was terminated at 26 min after induc-
tion of ventricular fibrillation. Augmented blood pressures and corre-
sponding timeline were derived. Trend of augmented blood pressures 
following cycles and effect duration of epinephrine were also collected.
Results. Total 180 cycles were analyzed. The augmented blood pres-
sures were the highest in the 1st cycle and gradually decreased as the 
cycles repeated. However, the effect duration of epinephrine was not 
different as the cycles repeated. Time achieving maximum blood pres-
sures was about 90 s after epinephrine administration and it was not 
accordant with timing of defibrillation.
Conclusions. Augmented blood pressures after epinephrine admin-
istration during ALS was gradually decreased as the CPR cycles 
repeated. However, the effect duration of epinephrine during CPR was 
not different. Modification of epinephrine dosing interval might pro-
mote probability of successful defibrillation.
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Introduction. Automatic chest compression device (ACCD) can pro-
mote high quality of cardiopulmonary resuscitation (CPR) and it 
spreads worldwide recently. Early application of automated external 
defibrillator (AED) along with high quality CPR is crucial for favorable 
outcomes in patients with cardiac arrest. We developed an automated 
CPR apparatus (A-CPR) that combines ACCD and AED in a device 
and evaluated the performance of the A-CPR through a pilot animal 
experiment.
Methods. 11 pigs (5 in A-CPR group and 6 in ACCD CPR and AED 
[C-CPR] group) were enrolled in the study. After 2  min of observa-
tion without any treatment after ventricular fibrillation (VF) induc-
tion, CPR with 30:2 compression/ventilation ratio was performed for 
6 min, mimicking basic life support (BLS). A-CPR or C-CPR was applied 
immediately after BLS and resuscitation including chest compression 
and defibrillation was performed following voice prompt from A-CPR 
device or AED. Hemodynamic parameters including aortic pressure, 
right atrial pressure, coronary perfusion pressure (CPP), carotid blood 
flow (CBF), and end-tidal carbon dioxide (ETCO2) were monitored dur-
ing resuscitation. Time variables including time to start rhythm analy-
sis, time to charge, time to defibrillate, and time to subsequent chest 
compression were also measured.
Results. There were no differences in baseline characteristics except 
PaCO2 (39 [35–40] in A-CPR vs 33 [31–36] in C-CPR, p = 0.034). 
There were no differences in hemodynamic parameters between 
groups. Time to charge (28.9 ± 5.6  s in A-CPR group vs 47.2 ± 12.4  s 
in C-CPR group), time to defibrillate (29.1 ± 7.2  s in A-CPR group vs 
50.5 ± 12.3 s in C-CPR group) and time to subsequent chest compres-
sion (32.4 ± 6.3 s in A-CPR group vs 56.3 ± 10.7 s in C-CPR group) were 
shorter in A-CPR group than C-CPR group (p = 0.015, 0.034 and 0.02 
respectively).
Conclusions. A-CPR can provide effective chest compressions and 
defibrillation, resulting in shortening the time to defibrillate.

Topic: Cardiac arrest.
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Introduction. The COVID pandemic represented a major global health 
emergency. Patients may require prolonged mechanical ventilation 
and eventually a tracheostomy. The ideal tracheostomy timing remains 
yet to be defined. Most studies about this topic are observational and 
therefore vulnerable to several biases, such as immortal-time bias.
Objectives. We aimed to evaluate whether tracheostomy timing in 
patients who required prolonged mechanical ventilation was related 
to outcomes by using an emulated target trial framework.
Methods. We emulated a hypothetical target trial in which Covid-19 
infected patients who required mechanical ventilation (MV) for more 
than ten days would be randomly assigned to an early tracheostomy 
(< 21 days) or delayed tracheostomy strategy, which included patients 
who had a late tracheostomy (> 21 days) and those who were not sub-
mitted to a tracheostomy. We used the data from a cohort of patients 
admitted at Hospital das Clinicas from University of Sao Paulo. In this 
target trial, we would exclude patients likely to be extubated in the fol-
lowing 72 h and also patients likely to die in the upcoming week. The 
primary outcome was hospital mortality; ICU and hospital length of 
stay were secondary outcomes. A secondary analysis was performed 

evaluating the patients who received a late tracheostomy or no 
procedure.
Results. Between March to July of 2020, 618 were mechanically ven-
tilated for > 10 days, of which 325 patients were included in the study 
after exclusions: 73 underwent early tracheostomy and 252 received 
a delayed tracheostomy approach. The adjusted odds ratio (ORadj) of 
early tracheostomy for hospital mortality was 1.21 (95%CI, 0.69–2.14, 
p = 0.502). The adjusted mean difference (MDadj) for ICU length-of-
stay was 3.9 (95%CI, 0.4–7.4, p = 0.03) days higher, and for hospital 
length-of-stay it was 7.2 (95%CI, 2.1–12.2, p = 0.007) days higher for 
early tracheostomy compared to a delayed tracheostomy approach. 
When separating patients who underwent late tracheostomy vs. 
those who did not undergo tracheostomy, there was no difference 
in hospital mortality, but ICU LOS was higher for those who actually 
underwent late tracheostomy compared to those who were not tra-
cheostomized (MDadj = 15.6, 95%CI 12.1–19.2, p < 0.001) and it was 
also higher for those who underwent early tracheostomy compared 
to those who were not tracheostomized (MDadj = 7.6, 95%CI 4.2–11.0, 
p < 0.001).
Conclusions. This emulated trial analysis did not observe an associa-
tion between early tracheostomy and better outcomes in critically ill 
Covid-19 patients. Studies assessing treatment timing in critical care 
should avoid naive approaches that exclude patients who could have 
been included in a trial.

Table 1 (abstract 000259) .

Table 2 (abstract 000259) Early vs. delayed tracheostomy
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Introduction. Catheter misplacement after a peripherally inserted 
central catheter (PICC) is annoying. If the catheter is found to be in 
an aberrant position after the procedure, the practitioner and patient 
should be prepared for re-insertion. A precise one-time PICC is crucial 
because patients who undergo PICC are mostly elderly or frail due to 
advanced disease. In addition, many patients may have poor periph-
eral access to the available central veins.
PICC placement can be achieved at the bedside without ultrasound or 
fluoroscopic guidance [1, 2]. However, there are concerns regarding 
the safety and success of PICC. If blind PICC placement is unsuccess-
ful due to failure to advance the catheter or aberrant positioning, an 
imaging guidance approach is required for accurate PICC placement 
[3]. The wide use of real-time imaging techniques during procedures 
such as fluoroscopy or the C-armares widely usedbyr practitioners 
who perform PICC. Fluoroscopy is a valuable imaging tool that can 
provide a functional and anatomic assessment of patients in real time, 
as well as radiation exposure to patients and medical staff [4]. Adverse 
reactions can occur when contrast agents are used in fluoroscopic 
procedures [5]. Transthoracic echocardiography(TTE) is a reliable tool 
for detecting catheter misplacement and optimizing catheter tip posi-
tioning during central venous catheter insertion [6]. In an environ-
ment where ultrasound is prepared, echocardiography can be easily 
performed when PICC placement. Through this, it is possible to check 
whether the catheter is correctly located on the right side of the heart. 
If so, I thought it could clearly prevent the catheter from heading to 
the opposite arm or neck during PICC. We planned to perform PICC at 
bedside by this manner.
Objectives. To evaluate the feasibility of catheter detection in the 
right cardiac cavity using TTE during PICC.
Methods. We conducted a single-center prospective observational 
study (January 2022-March 2023). All consecutive patients who under-
went PICC by TTE were included in this study. Puncture was performed 
using the landmark method or under ultrasound guidance. TTE was 
performed during the procedure to monitor the arrival of the catheter 
in the right cardiac cavity (Fig. 1). Catheter misplacement was defined 
as an aberrant position on a periprocedural or postprocedural chest 
X-ray. (CXR) The primary endpoint was the prediction of catheter mis-
placement based on catheter detection in the right atrial cavity. The 
secondary endpoint was optimization of catheter tip placement in the 
superior vena cava–right atrium (SVC–RA) junction at the CXR.
Results. In total, 110 patients were included. Ten patients were 
excluded due to poor echogenicity. One hundred patients underwent 
PICC using TTE. The catheter was visualized in the Rt cardiac cavity in 
90 cases (Fig. 2). In 10 cases, the catheter was not seen in the right car-
diac cavities and CXR showed catheter misplacement in 7 cases. Eight 
patients with catheter misplacement underwent the same method 
as the other arm. Therefore, there were a total of 108 procedures. 
In two patients, PICC failed due to anatomic reasons (Fig.  3). Cath-
eter misplacement was detected by TTE with a sensitivity of 97% (CI 
90–99%), a specificity of 90% (CI 55–99%), a positive predictive value 
of 99%, and a negative predictive value of 75%. Likelihood ratios were 
LR + 9.69 (CI 1.5–62.3) and LR− 0.03 (CI 0.01–0.1).
Conclusions. TTE is a reliable and feasible diagnostic tool for detect-
ing catheter misplacement and optimizing catheter tip positioning 
during PICC placement.

Figure 1 (abstract 000260) .
Before antiseptic drapping, (a) rapid assessment of peripheral vein by 
linear probe*
(b) mark the best point which echocardiography by apical 4-cham-
ber view or subcostal view shows clear right cardiac cavity by cardiac 
probe*
* linear/cardiac probe (Vivid S5 Ultrasound machine, 1–4 MHz/5–13 
MHz transducer, GE).

Figure 2 (abstract 000260) .
Real-time echocardiography during PICC, Apical 4-chamber view.
(a) Catheter heading from RA to RV.
(b) Catheter tip on RV.
RV; Right ventricle, RA; Right atrium, LV; Left ventricle, LA; Left atrium.
Arrowhead; catheter.

Figure 3 (abstract 000260) .
PICC by TTE trial.
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Introduction. Involving patients, family members and the public in 
clinical research helps ensure that research is relevant to those it seeks 
to serve, namely the healthcare services users. Recognising these 
potential benefits of patient and public involvement is increasingly 
mandated by funders. Participatory user-researcher collaborations 
seem likely to improve enrolment of trial participants, thus improving 
data quality and results obtained (Crocker et al., 2018). Practical guid-
ance and experiences with user-researcher collaboration in the con-
text of ICU research is, however, scant (Burns et al., 2017; Greenhalgh 
et al., 2019).
Objectives. We report on the approach, activities, and experiences 
with a user-researcher collaboration in the context of a multi-centre 
study investigating a nurse-led, interprofessionally delivered Family 
support intervention in Intensive Care UnitS (FICUS) (Naef et al., 2022).
Methods. A FICUS user group was established with a patient expert, 
three family members and one patient with lived experience of ICU 
care. The user group started work with the research team during 
the funding application stage of the study. The FICUS study is cur-
rently halfway into recruitment. The Critical Outcome of Research 
Engagement (CORE) (Dillon et  al., 2017) guided the definition of the 
user-researcher collaboration and the development of co-production 
strategies across the entire research process.
Results. After funding for the study was secured, the FICUS user group 
structured their collaboration by defining aims, roles and responsi-
bilities within the project, and compensation. Each user could make 
choices about their contribution as a listener, co-thinker, advisor, 
partner, or decision-maker (Smits et  al., 2020) in relation to specific 
research activities: to co-produce study recruitment materials and 
instructions (e.g. video, flyers, study information pack, guidance on 
recruitment for clinicians), to support intervention delivery (e.g. train-
ing of study personnel), to participate in research team meetings and 

study group activities, to contribute to communication and dissemina-
tion (e.g. quarterly newsletter, protocol publication) and to represent 
their user perspective and expertise as co-researcher (e.g. presenta-
tions at symposia).
Conclusions. Establishing relationships and trust, clarifying roles and 
mutual expectations, and creating choice in level of contributions has 
enabled a productive user-researcher collaboration and mutual learn-
ing within the FICUS study in the first three years. A group of patient 
experts and service users have become a valued and essential part of 
the FICUS study group. Formal evaluation will be needed to examine 
the experience with and benefit of user-researcher collaborations on 
participation rates, data quality, translation of findings into policy, and 
mutual learnings.

FICUS study video.
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Introduction. Extubation failure after surgery may be associated 
with worse outcomes.1 To prevent or treat post-extubation respira-
tory failure, different forms of non-invasive respiratory support (NRS), 
including conventional oxygen therapy (COT), high-flow nasal oxygen 
(HFNO), continuous positive airway pressure (CPAP), and noninvasive 
ventilation (NIV), have been proposed.1
Objectives. The aim of this systematic review and network meta-
analysis is assessing the effect of NRS application on the rate of 
re-intubation.
Methods. The review protocol was registered in PROSPERO 
(CRD42022377859). Medline, Embase, Scopus, CENTRAL, and Web of 
Science were searched from inception until March 19, 2023. All stud-
ies meeting the following criteria were included: participants were 
adult patients extubated after surgery; the intervention and compari-
son were any NRS modality; the primary outcome was re-intubation, 
whereas intensive care unit (ICU) and hospital mortality and length of 
stay, time to re-intubation, and the incidence of nosocomial pneumo-
nia and patient discomfort were secondary outcomes; study design 
was randomized controlled trials (RCTs) or non-randomized controlled 
studies.
The risk of bias was evaluated with the Risk of Bias (RoB) 2 and the Risk 
Of Bias In Non-randomized Studies of Interventions (ROBINS-I) assess-
ment tools.2 Meta-analyses were performed using a random-effects 
model, the inverse variance method for continuous outcomes, and 
the Mantel–Haenszel method for dichotomous outcomes.2 Statistical 
heterogeneity was assessed using the chi-squared test and I2 statistic. 
Two-sided p-values < 0.05 were considered significant.
Results. Twenty-seven RCTs (9028 patients) and five non-RCTs (2193 
patients) were included (Fig.  1). Supra-diaphragmatic surgery was 
studied in 21 studies, while 11 studies investigated infra-diaphrag-
matic or mixed surgery. Twenty-three studies (72%) were performed 
in the ICU. NRS was employed as prophylaxis in 19 studies (59%) and 
therapy in 11 (34%). Most studies (11, 34%) tested the comparison 
between COT and HFNO, 9 (28%) between COT and NIV, and 9 (28%) 
between COT and CPAP.
Among RCTs, six studies were considered at low risk of bias, 16 stud-
ies arose some concerns, and five studies were considered at high risk 
of bias. Among non-RCTs, two studies were considered at serious and 
three at critical risk of bias.
As compared with COT, NIV (OR 0.50, 95% CI 0.28–0.88, p = 0.02, 
I2 = 62%) reduced the incidence of re-intubation (Fig. 2) and was asso-
ciated with lower ICU (OR 0.39, 95% CI 0.17–0.90, p = 0.03, I2 = 0%) 
and hospital mortality (OR 0.51, 95% CI 0.34–0.77, p = 0.001, I2 = 0%). 
NIV and CPAP were associated with shorter ICU length of stay, CPAP 
with shorter hospital length of stay, and NIV with lower risk of noso-
comial pneumonia. Among-group differences in discomfort were not 
significant.
Conclusions. NIV reduced the risk of re-intubation and mortal-
ity, as compared with COT, in adult patient extubated after surgical 
procedures.

Figure 1 (abstract 000264) Study flow diagram. Abbreviations: NRS, 
non-invasive respiratory support

Figure  2 (abstract 000264) Forest plot of rate of re-intubation. 
Abbreviations: COT, conventional oxygen therapy; NRS, non-invasive 
respiratory support; OR, odds ratio; CI, confidence interval; CPAP, con-
tinuous positive airway pressure; NIV, non-invasive ventilation; HFNO, 
high-flow nasal oxygen
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Introduction. Unnecessary antibiotic treatment in ICU patients can 
lead to an increase in side effects, antibiotic resistance, and higher 
costs. Early termination of antibiotics may lead to clinical deterioration 
or a restart of antibiotics. Using machine learning models, we aim to 
predict whether therapeutic antibiotics can be safely stopped in inten-
sive care patients.

http://www.training.cochrane.org/handbook
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Methods. We retrospectively collected data on all adult ICU patients 
that were treated with antibiotics in two tertiary academic hospitals in 
the Netherlands. We removed all antibiotic records marked as prophy-
laxis and reconstructed antibiotic courses. Our primary outcome was 
restarting of therapeutic antibiotics within 72 h and no readmission or 
death within 72 h after termination. We included monitor data, labo-
ratory data, selective decontamination strategy, and culture results as 
predictors. We trained logistic regression, random forest and XGBoost 
models to predict restarting antibiotics.
Results. A total of 10,087 patients were included, with 10,643 hospi-
tal admissions and 11,439 ICU admissions between October 2015 and 
December 2021, with a total of 10,982 therapeutic antibiotic series. 
The primary outcome of restarting therapeutic antibiotics occurred in 
2,504 (16.2%) of antibiotic courses. Of these, the same antibiotic was 
restarted in 567 cases (36.1%), and the same therapeutic subgroup 
according to the Anatomical Therapeutic Chemical (ATC) was restarted 
in 1,713 cases (68.4%).
Conclusions. Antibiotics are frequently restarted with the exact same 
antibiotic, indicating potential for improvement. Advanced analytics 
such as machine learning models could potentially identify patients 
for whom antibiotics will be restarted while also identifying patients 
for whom antibiotics can safely be terminated. Further research will 
use logistic regression, random forest, and XGBoost to attempt to 
classify these groups. Furthermore, performance may be improved 
through the use of soft predictors such as delirium observation scales, 
the use of antipsychotics and sedatives, or increased gastric retention.
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Introduction. Approximately one-third of hospitalized COVID-19 
patients develop acute respiratory distress syndrome (ARDS). An 
alveolar fibroproliferative response (FPR) during hospitalization may 
induce long-term pulmonary fibrotic lesions in patients who recov-
ered from COVID-19-related ARDS. Chest computed tomography (CT) 
and lung function test (PFT) are used to identify the signs of pulmo-
nary fibrosis. N-terminal of procollagen III (NT-PCP-III) is a validated 
biomarker for an activated FPR in ARDS.
Objectives. We aimed to 1) assess pulmonary fibrotic injury in COVID-
19 ARDS patients at 3 and 12 months after hospital discharge; 2) evalu-
ate the association between dynamic changes in alveolar FPR during 
hospitalization and long-term outcomes as well as 90 day mortality in 
these patients.
Methods. In this prospective observational cohort study, bronchoal-
veolar lavage (BAL) and blood samples were collected from COVID-19 
ARDS patients admitted to the ICU of two academic hospitals for the 
measurement of 17 pulmonary fibrosis biomarkers, including NT-PCP-
III. Pulmonary function and chest CT were assessed at 3 and 12 months 
after hospital discharge. Forced vital capacity (FVC), diffusing capacity 
of the lungs for carbon monoxide (DLCO) and ground-glass opacities 
(GGO) percentage on CT images from the first and second follow-up 

visits were compared using a paired Wilcoxon test. Joint modeling was 
performed to assess the association between longitudinal changes 
in the biomarkers and mortality at day 90 after intubation. The rela-
tionship between alveolar biomarker concentrations and clinical 
outcomes was analyzed using linear mixed models and logistical 
regression models for consecutive and dichotomous independent 
variables, respectively.
Results. One hundred and fifty-four COVID-19 ARDS patients with 284 
BAL samples were analyzed, ninety-two (59.7%) patients died within 
90  days after intubation and 54 (35.1%) survivors completed the fol-
low-up procedure. FVC and DLCO were impaired at the first follow-
up and improved significantly at one year after hospital discharge 
(p = 0.03 and p = 0.004, respectively) (Fig.  1). A longitudinal increase 
in NT-PCP-III, along with other pulmonary fibrosis markers, was asso-
ciated with increased 90-day mortality (HR 2.89, 95% CI: 2.55 to 3.28; 
p < 0.001). No significant association was found between the alveolar 
FPR during hospitalization and signs of pulmonary fibrosis assessed by 
pulmonary function test or chest CT images within one-year follow-up.
Conclusions. In COVID-19-related ARDS patients, the alveolar FPR dur-
ing hospitalization was associated with higher mortality, but not with 
the presence of long-term fibrotic lung sequelae within survivors.

Figure  1 (abstract 000268) Comparison of lung function and CT 
image between the two follow-up visits. (Left) The changes of FVC 
% predicted value, (Middle) the changes of DLCO % predicted value, 
(Right) the percentage changes of GGO in the whole lung
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Introduction. Delirium is associated with increased mortality, morbid-
ity, and long-term cognitive dysfunction [1,2]. Yet, no objective marker 
has been developed to automate the diagnosis and current standards 
rely on a manual, laborious, assessment of consciousness and atten-
tion, e.g., the Confusion Assessment Method in ICU (CAM-ICU) [3].
Visual in-attention has been hypothesized to be diagnostic for delir-
ium, however, no suitable eye-tracking platform exists [4].
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Objectives.

1. To develop and deploy an eye-tracking platform suitable for use in ICU to 
classify delirium from eye movements

2. To develop a cognitive architecture that explains the data using estab-
lished neuro-computational paradigms

Methods. Empiric requirements led to the development of a novel 
platform that uses specialized neural networks for the regression of 
eye movements in a calibration-free, non-invasive manner [5–7].
Following ethical and governance approvals, a multi-centre feasibility 
study was conducted. ICU patients recruited into the study underwent 
daily recording of eye movements for 10 min with concurrent meas-
urement of CAM-ICU.
The data gathered were then used to train classification models to 
predict the conditional probability of delirium. Classification accuracy 
was assessed by discrimination performance using Receiver Operator 
Characteristics and Precision-Recall Curves alongside their summary 
statistics (Area under the ROC (AUROC) and mean Average Precision 
(mAP)).
For explainability, a novel architecture composed of multiple compet-
ing forward models of the visual processing hierarchy was built. Statis-
tical significance was performed with an α of 0.05.
Results. A total of 210 recordings were made from 42 patients using 
the platform (Fig.  1a). Two models were trained (Fig.  1b); the eye-
movements-only model achieved good discrimination performance 
(AUROC 0.67, mAP 0.68) whilst the second model, which took into con-
sideration what the patient was looking at, further increased perfor-
mance metrics (AUROC 0.76, mAP 0.81) (Fig. 2).
The novel competing forward models architecture (Fig.  1c) was able 
to recall internal cognitive states. Using data gathered from the study, 
the architecture demonstrated that patients with delirium are visu-
ally inattentive throughout the visual processing hierarchy (p = 0.044, 
χ2, df = 4). This finding is in keeping with the network disconnectivity 
hypothesis but in an automatic, non-invasive manner.
Conclusions. A novel eye-tracking platform was developed, validated, 
and deployed across two hospitals which could objectively and auto-
matically diagnose delirium. Neuro-computational models of the vis-
ual processing hierarchy demonstrate that delirium is punctuated by 
visual inattention throughout the visual processing hierarchy.

Figure 1 (abstract 000269) Data acquisition, processing, and model 
overview. a demonstrates the duties of the head-camera and the 
scene-camera pictorially. (A) The head-camera locates the patient’s 

head using a face-detector followed by the extraction of pre-specified 
landmarks and the calculation of the 3D head-pose. The eye patches 
are also extracted which are used for blink classification and fixation 
regression. The gaze-vector, in combination with the 3D Head-Pose are 
then used to find the PoR of the patient from the scene-camera. Inset 
picture showing the setup of the cameras around a bed-space. (B) 
demonstrates the architecture for delirium classification using Tempo-
ral Convolutional Networks (TCNs). Time-series inputs are encoded to 
a fixed-sized vector using a TCN where a set of fully connected layers 
are used to convert the encoded vector to the probability of delirium. 
Xt represents the input at time point t, ht represents the hidden latent 
fixed vector size that encodes previous time points. (C) demonstrates 
the proposed competing forward models architecture for explaining 
viewing behaviour; the architecture is composed of three modules, 
the first module predicts the next fixation in a probabilistic manner 
(φn), the next performs prediction error measurement of each forward 
model (en), and the final module performs softmax normalisation. The 
forward models then compete for assignment in a Winner Takes All 
(WTA) scheme

Figure 2 (abstract 000269) Performance of the models for the binary 
classification task of diagnosing delirium comparing an eye-move-
ments only model against a scene model. The eye movements model 
classifies delirium based on time-series eye movement data, namely 
the horizontal and vertical eye angles of each fixation. Whereas the 
scene model contains time-series gaze-scene intersection data. Both 
classification models use the architecture in Fig.  2. Eye movements 
alone have good discriminatory performance for the diagnosis of 
delirium but are improved upon once scene information is added
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Introduction. The intensive treatment unit (ITU) provides a special-
ist service within the hospital however with a limited number of beds 
available, there is often a large demand for the spaces. We found in 
our intensive care department that there were a large proportion of 
referrals to ITU compared to the number of patients actually accepted 
for admission. There was no record being kept of the referrals which 
were coming in to the department. Our two fold QIP focussed on cre-
ating a referral form to keep documentation of all the referrals made to 
ITU. Secondly, we audited the inappropriate referrals and then put in 
interventions to improve this. The role of trainees in ITU was reduced 
significantly by multiple bleeps which were often due to inappropriate 
referrals.
Objectives. The first aim was to create a standardised documentation 
of referrals to ITU within our local centre so they can be audited in the 
future. Our second aim was to reduce the number of inappropriate 
referrals to ITU to create greater efficiency within the department and 
improve flow in the hospital.
Methods. We first created a referral form (picture 1) which we wanted 
to be sustainable so was created using the SBAR handover tool as the 
format, which is commonly used in the intensive care medicine set-
ting (Shahid & Thomas, 2018). This was used by the doctor in ITU who 
was accepting referrals to document the referral. This was used to cat-
egorise the type of referral which we then analysed over the period 
of 3  months. Inappropriate referrals were further classified into cat-
egories to create themes of inappropriate referrals. This led to devel-
opment of teaching for medical and surgical specialties during their 
departmental teaching half days.
Results. Across the first data collection period we found each month 
there were 50–60% inappropriate referrals made to ITU. The main 
themes which emerged as the reasons for inappropriate referrals were 
inappropriate escalation status and patients who were referred with-
out a clear organ support indication. Following departmental teaching 
for medical and surgical specialities, we saw a reduction in the number 
of inappropriate referrals to on average 40% per month during the re-
audit period.
Conclusions. This QIP provides sustainable change in terms of 
increasing efficiency within the department as the referral form 
is a tool which aids the doctor receiving referrals in ITU, instead 
of adding to their workload. One of the main issues was objec-
tive decision making around which referrals were considered 
inappropriate. This also raises the issue of a lack of guidelines 
around admissions to ITU (Metcalfe et  al., 2000). There was also a 
category of patients who were refused admission to ITU despite 
being appropriate referrals, mainly due to capacity within the 
unit. Further development of the project can aim to look at mor-
tality within the appropriately referred patients who were refused 
admission to ITU.
The impact of this QIP on the trainees within ITU was reduction in 
the number of inappropriate referrals which meant during unsocia-
ble hours when resources are limited, more time can be spent on 
the patients within the unit. Patients were also escalated within 
their parent team appropriately before being referred to intensive 
care. This provided more effective and thorough specialty care for 
patients.

Picture 1 (abstract 000270)  Referral form for ITU
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Introduction. In the intensive care unit (ICU), physicians encounter a 
large amount of data, various alarms and noises. Previous studies have 
shown that vital signs deteriorated several hours before critical events, 
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but too much data can rather distract physicians from instantly rec-
ognizing the deterioration of the patients. By stratifying patients into 
different risk categories and detecting patients at risk of physiologi-
cal derangements earlier, mortality prediction models help physicians 
redistribute the limited resources, recognize patients at risk, and cor-
rect the deterioration properly. In this study, we developed a deep-
learning based real-time prediction model for mortality within 24  h 
in critically ill patients by utilizing only the variables easily extractable 
from electronic health records in most clinical settings.
Methods. The study protocol was reviewed and approved by the 
Institutional Review Board (IRB No. 2111-140-1275) of Seoul National 
University Hospital (SNUH), and the IRB waived the requirement for 
informed consent. The internal cohort consisted of patients who were 
admitted to one of six ICUs at SNUH between May, 2007, and Octo-
ber, 2021. We extracted binary mortality information from the time of 
patient death during the ICU stay and a panel of 27 critical candidate 
features which were selected by clinical experts, and easily collectible 
from the electronic medical recording systems. Candidate features 
consisted of 10 vital signs, 16 laboratory variables, and age.
To develop a machine learning model predicting the mortality risk 
score within 24 h in real-time, we employed a model ensemble 
approach to improve the effectiveness of our prediction model. Sev-
eral individual models with different architectures were trained using 
SNUH dataset. Various combinations of models were compared and 
the best-performing ensemble model was selected as our final model.
The performance of model was assessed in two main domains: its pre-
dictive accuracy using the area under receiver operating characteris-
tic curves (AUROC) and the ability to reduce alarm counts at the same 
sensitivity level using the mean alarm count per day (MACPD). Inter-
nal validation was conducted using SNUH dataset. We also performed 
external validation using Medical Information Mart for Intensive Care 
(MIMIC-III) and eICU Collaborative Research Database (eICU-CRD).
Results. During the study period, 61,954 patients were included and 
mortality occurred in 1,830 (2.95%). 147,187 event vital signs and 
8,922,443 normal vital signs were analyzed. Our model showed bet-
ter performance compared to the conventional models in the internal 
validation, with AUROC of 0.96 (95% CI 0.968–0.970) (Fig. 1).
Considering that the highest AUROC of mortality prediction among 
conventional models was 0.856 (95% CI 0.853–0.859) of national early 
warning system (NEWS), our model significantly improved the pre-
dictive ability for mortality within 24 h (p < 0.001). Though the per-
formance was slightly decreased in the external validations, AUROCs 
were still higher compared to conventional models (0.895 (95% CI 
0.894–0.896) vs. 0.793 (0.794–0.796) in MIMIC-III, and 0.901 (0.901–
0.092) vs. 0.789 (0.788–0.790) in eICU-CRD, compared to NEWS, both 
p < 0.001) (Fig.  1). With sensitivity of 0.8, our model reduced MACPD 
from 10,960 counts in NEWS ≥ 4, to 978 counts (8.92%) in internal 
dataset. By our model MACPD was also reduced to 23.8% (11,429 in 
NEWS ≥ 4 and 2715 in our model, with sensitivity of 0.715) in MIMIC-III 
and, to 18.9% (11,804 in NEWS ≥ 4 and 2226 in our model, with sensi-
tivity of 0.729) in eICU-CRD.
Conclusions. We developed a real-time and explainable ensemble 
model to predict mortality within 24 h for critically ill patients from a 
dataset of single center in Korea with more than 60,000 adult patients 
of 5 different ICUs. External validation was also done and performance 
was maintained in popular and open external dataset—MIMIC-III and 
eICU-CRD dataset. However, the results should be confirmed in a pro-
spective study, before application as a decision-support tool at a real 
practice.

Figure  1 (abstract 000275) Comparison of area under receiver 
operating curve (AUROC) of our model (blue line) and conventional 

prediction scoring systems to predict in-ICU mortality within 24 hours 
in (A) SNUH testset. (B) MIMIC-III, and (C) eICU-CRD

Figure  2 (abstract 000275) Comparison of mean alarm count per 
day of our model (blue line) and conventional prediction scoring sys-
tems to predict in-ICU mortality within 24 hours in (A) SNUH testset. 
(B) MIMIC-III, and (C) eICU-CRD
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Introduction. In hospital cardiac arrest is an event that has a signifi-
cant impact on patient safety, and recently developed deep learning 
based early warning scoring (DEWS) has been shown to be an effec-
tive warning system. In our hospital operating a ‘weekday only’ rapid 
response team (RRT) with minimal manpower, cardiac arrest was 2.3 
per 1,000 hospitalizations with high false alarms in general wards in 
2022.
Objectives. We investigated whether deep learning-based warning 
score (DEWS) would be effective to predict of cardiac arrest and to 
reduce false alarms.
Methods. DEWS analyzed six parameters of age, sex, SBP/DBP, heart 
rate, respiratory rate, and body temperature and used the already vali-
dated DeepCARSTM (VUNO Med, South Korea) product. Inpatients in 
the general ward, excluding patients aged 15  years or younger and 
admitted to the intensive care unit (ICU), emergency department, 
operating and delivery room, were compared with modified early 
warning score (MEWS) for analysis. From January 1, 2023, to January 
31, 2023, major adverse events (MAEs) such as cardiac arrest, unex-
pected ICU transfer, do-not-resuscitation, hospital death were retro-
spectively analyzed.
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Results. During the study period, a total of 56,155 inputted vital signs 
were analyzed as predictive data, and a total of 2,243 patients were 
hospitalized. There were 2.22 cardiac arrests per 1,000 admissions and 
26 unexpected ICU admissions. AUROC was 0.832 (p < 0.01) in DEWS 
compared to 0.732 in MEWS, and the sensitivity was 38.8% under the 
same condition of 98% specificity, which was higher than MEWS with 
22.6%. False positive alarms decreased by 43% in DCARS from 1,760 
cases to 1,001 cases. MEWS has a low correlation with score distribu-
tion, but true positives increase as DEWS increases.
Conclusions. In DEWS, higher prediction rate and false positive alarm 
can be reduced, so it can be applied in RRT operated with minimal 
manpower.
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Introduction. AHA/ASA clinical practice guidelines recommend low-
ering systolic blood pressure to < 160  mmHg to reduce the risk of 
rebleeding, however the evidence is scant and we do not know the 
effect on other complications or in the prognosis.
Objectives. To assess the effect of systolic blood pressure on the first 
medical contact, according to the cut-off point of 160 mmHg, on clini-
cal course and outcome in patients with aneurysmal subarachnoid 
haemorrhage (aSAH).
Methods. Prospective cohort study that included all SAH admit-
ted to our ICU from March 2017 to May 2021. Based on the blood 
pressure, patients were divided into high blood pressure (HBP) 
(BP ≥ 160 mmHg) and non-HPB (BP < 160 mmHg). Demographic, clini-
cal, and outcome variables were collected. Statistical analysis was per-
formed with STATA 14.0.
Results. 121 patients were included, 77% women, with a mean age of 
58 years (48.11–63.31). 41.3% were previously hypertensive and 33% 
received treatment. 41.3% presented HBP on admission. The differ-
ences between the HBP and non-HBP groups are described in Table 1.

Table 1 (abstract 000282) Demographic and clinical variables and 
complications in both groups

No HBP (SBP < 160)
71 (58,7)

HBP (SBP ≥ 160)
50 (41,3)

p

Sex (male) 22 (30,98) 22(44) 0,143

Age (years) 53,78 ± 12,23 61,5 ± 13,53 0,001
Previous HBP 20 (28,57) 30 (60) 0,000
Previous antihyper-

tensive treatment
17 (24,28) 23 (46) 0,011

Scales

SAPS 3 50,6 ± 15,53 53,86 ± 13,99 0,239

HH 4 or 5 22 (31) 17 (34) 0,72

Fischer 4 33 (47) 26 (53) 0,55

Complications

No HBP (SBP < 160)
71 (58,7)

HBP (SBP ≥ 160)
50 (41,3)

p

Vasospasm 20 (28,98) 3 (6,52) 0,003
Ischemia 20 (28,98) 5 (10,86) 0,021
Rebleeding 6 (8,57) 5 (10,86) 0,679

Hydrocephalus 24 (34,28) 12 (26,08) 0,35

Troponins peak (ng/l) 112,9 ± 216,2 103 ± 265,1 0,826

Pro-BNP peak (pg/
ml)

1213,4 ± 1722,5 874,13 ± 969,4 0,241

Data is displayed as mean and standard deviation or numbers and 
percentages.
Mortality was 28.9%, with no significant differences between both 
groups. Ordinal regression analysis adjusted for age and Hunt-Hess 
4–5 showed no relationship with GOSE at 6 or 12 months.
Conclusions. HBP presented after SAH is more common in patients 
with premorbid hypertension, despite treatment. There are no differ-
ences in the presence of rebleeding, in mortality or long-term prog-
nosis between groups, but patients without HBP presented more 
vasospasm and ischemia.
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Introduction. Extracorporeal membrane oxygenation (ECMO) has 
been developed to mainly provide continuous extracorporeal respi-
ration and circulation for patients with severe cardiopulmonary fail-
ure. In the COVID-19 pandemic, ECMO has been extensively utilized 
to maintain the lives of patients with severe and critical COVID-19. It 
remains crucial to review the ECMO utilization and clarify its potential 
indications.
Objectives. This study aims to determine the clinical outcome 
after the ECMO practice and then perform preliminary economic 
evaluation.
Methods. We investigated the ECMO utilization in a certain region of 
China in 2022 and then followed-up the outcomes. Cost-effectiveness 
was estimated using the decision tree-Markov model, assuming a time 
period of 12 consecutive months.
Results. Number of ECMO practice increased by 109.2% in this region, 
particularly in designated hospitals and tertiary hospitals. Unfortu-
nately, 36.0% of the COVID-19 patients died within the 30 days follow-
ing the ECMO practice, regardless of on-ECMO / off-ECMO status, and 
11.4% died in the following 2–8 months. In contrast, 52.5% remained 
alive. We further reviewed these patients’ medical conditions at the 
point of ECMO. Subsequently, 17.7% of those dead and 25.5% of those 
alive might not be applicable to the ECMO indications. Moreover, we 
performed the economic evaluation. Compared with no ECMO prac-
tice, incremental QALY was estimated to be 0.6 quality-adjusted life 
years (QALY) in the following 12 months and increased to 1.65 QALY 
when those patients were redefined according to the ECMO indica-
tions. In addition, incremental cost-effectiveness ratio (ICER) was esti-
mated to be USD 24200 per QALY that was approximately two times of 
local per capita GDP.
Conclusions. Extensive ECMO utilization might be cost-effective 
in the COVID-19 treatment; however, it primarily depends on the 
patients’ medical conditions. ECMO indications should be further clari-
fied to ensure the appropriate utilization and avoid potential abuse in 
future practice.
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Introduction. The use of venovenous extracorporeal membrane oxy-
genation (vv-ECMO) in acute lung failure increased in Germany from 
2007 to 2018 by 236 percent (825 to 2,768 cases per year) [1]. An opti-
mized advanced hemodynamic monitoring is crucial to guide treat-
ment. The PiCCO® system, based on transpulmonary thermodilution 
(TPTD), is a frequently applied method in critical care and often used 
for this purpose.
Objectives. Our study aimed to investigate whether the site of injec-
tion-emoral vs. jugular-influences the comparability and validity of 
TPTD-derived measurements with the  PiCCO®-device. Although sev-
eral studies on managing advanced hemodynamic monitoring in 
patients with extracorporeal support systems were published [2–4], 
this topic has not been aimed yet. Therefore, we examined the site of 
indicator injection in the same patient with ongoing vv-ECMO therapy.
Methods. In a retrospective analysis of patients treated with vv-ECMO, 
we correlated extracorporeal blood flow (ECBF) with TPTD-derived 
measurements from jugular or femoral injections (n = 28). We ana-
lyzed the deviation of the measurements for extravascular lung water 
index (EVLWI), global end-diastolic volume index (GEDVI), intrathoracic 
blood volume (ITBVI) cardiac function index (CFI) as well as underlying 
mean transit time (MTt) and downslope time (DSt) depending on the 
current ECBF.
Results. Measurements from femoral indicator injection yielded signif-
icantly higher indexes for EVLWI (factor of 1.6, p = 0.0003), ITBVI (fac-
tor of 2.7, p < 0.0001), and GEDVI (factor of 2.5, p < 0.0001), than from 
jugular injection. The measurements with the femoral indicator injec-
tion revealed longer calculated times for MTt and DSt. The MTt was 1.5 
times (p < 0.0001) and the DSt 1.3 times (p = 0.0031) as long as in the 
corresponding measurements with jugular injection (Fig.  1). A linear 
correlation was found between the ECBF level and the femoro-jugular 
deviation (Fig. 2). The correlation between the TPTD measurements of 
the jugular and femoral indicator injections with the underlying ECBF 
of the respective measurements was investigated. For this purpose, 
the correlation between the cardiac index (CI) measured with the fem-
oral indicator injection and the sum of the CI of the jugular indicator 
injection and the ECBF indexed to the body surface area was demon-
strated (p = 0.0035 and R2 = 0.3397, Fig. 3).
Conclusions. Femoral indicator injection leads to overestimating the 
parameters compared to jugular injection due to longer MTt and DSt. 
A linear correlation can be shown between the CI of the different injec-
tion sites, considering the ECBF indexed to the BSA. We can therefore 
postulate that the level of the ECBF also contributes the overestima-
tion of the femoral parameters. Further studies are needed to inves-
tigate the interaction of ECBF, patient’s cardiac output determined by 
other diagnostic methods, and the temperature change due to the 
device itself on the results of TPTD as well as the influence of the injec-
tion site.

Figure  1 (abstract 000286)   Comparison of TPTD-derived param-
eters from jugular vs. femoral indicator injection
A Cardiac index (CI, n = 23), B Cardiac function index (CFI, n = 21), C 
Extravascular lung water index (EVLWI, n = 21), D Global end-dias-
tolic volume index (GEDVI, n = 21), E Mean transit time (MTt, n = 20), 
F Downslope time (DSt, n = 20); Paired t-tests, data are reported as 
mean, whiskers encompass the 95% confidence interval, p-values are 
shown above the brackets.
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Figure 2 (abstract 000286)    Simple linear regression model of the 
PiCCO-derived femoral deviations in percent from the PiCCO-derived 
jugular measurements as a function of the extracorporeal blood flow
A Deviation of CFl (n = 21), B Deviation of EVLWI (n = 21), C Deviation 
of MTt (n = 20), D Deviation of DSt (n = 20).

Figure 3 (abstract 000286)     Simple linear regression model (n = 23) 
between femoral and jugular TPTD-derived cardiac index and extra-
corporeal blood flow indexed to bod surface area
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Introduction. The introduction of artificial intelligence (AI) applica-
tions in the intensive care unit (ICU) has been scarce [1]. The vast 
majority of the developed AI models remain in the validation phase 
due to a lack of bedside testing and a lack of involvement of intensiv-
ists [1, 2]. Meanwhile, the potential impact of the use of these AI sys-
tems at the bedside remains unclear.
Objectives. The aim of this study is to gain insights into the potential 
clinical impact of an AI-driven decision support tool for the prediction 
of elevated intracranial hypertension in patients with severe traumatic 
brain injury (TBI). The model predicts extremely elevated intracranial 
pressure (ICP), defined as ICP above 30 mmHg for more than 10 min, 
with a forewarning of 30  min [3, 4]. Clinicians’ reactions to this AI-
driven tool were evaluated through a survey.
Methods. Our survey was distributed between January and March 
2023 amongst the members of several international intensive care 
medicine societies. The target group was clinicians who regularly 
manage TBI patients. The survey was developed based on a literature 
review and in collaboration with clinical experts. The clinical response 
to a hypothetical AI-driven alert with an 80% probability of an event 
of extremely elevated ICP and a 30-min forewarning was assessed. Cli-
nicians were asked to indicate which diagnostic or therapeutic inter-
vention they would plan. Interventions were then grouped into Tiers 
according to the SIBICC guidelines [5].
Results. A total of 167 clinicians completed the survey. Most respond-
ents were from Europe (73%), were intensivists in an ICU (89%), 
worked in a hospital with a specialised neuro ICU (54%) and had a pro-
tocol in place for the treatment of elevated ICP in TBI patients (60%). 
When presented with the hypothetical alert, 84% of respondents 
would plan additional diagnostic (12%) or therapeutic interventions 
(Tier 1 (23%), Tier 2 (35%), and Tier 3 (9%)) see Fig. 1. As shown in Fig. 2, 
most respondents agreed that an AI-driven decision support tool for 
ICP prediction in patients with TBI would help clinical staff in the treat-
ment of TBI (83% agree, 12% neither agree nor disagree, and 5% disa-
gree). Contrasting opinions were recorded on whether it will improve 
patient outcomes (51% agree, 45% neither agree nor disagree, and 
4% disagree). Lastly, respondents were unsure whether there is cur-
rently enough evidence to implement such AI-driven tools in their 
clinical practice (19% agree, 43% neither agree nor disagree, and 38% 
disagree).
Conclusions. In conclusion, our survey results show that the major-
ity of respondents would react to an AI-driven alert of intracranial 
hypertension in a hypothetical TBI case. Although this is a hypothetical 
clinical scenario that may not reflect future use at the bedside, these 
results show a generally open attitude from ICU clinicians toward 
the implementation of such an AI-driven tool in TBI patients with ICP 
monitoring.

https://doi.org/10.1186/s13054-021-03463-2
https://doi.org/10.1371/journal.pone.0200740
https://doi.org/10.1371/journal.pone.0200740
https://doi.org/10.1007/s10877-019-00398-6
https://doi.org/10.1007/s10877-021-00699-9
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Figure 1 (abstract 000287)     Clinical response of clinicians (Nre-
sponses = 167) to a hypothetical traumatic brain injury (TBI) case. 
The scenario depicts a patient with isolated severe TBI with a sta-
ble intracranial pressure (ICP) (between 18–20 mmHg) and cerebral 
perfusion pressure (between 60–70 mmHg) for the past 24 h. The 
clinician is provided with a hypothetical artificial intelligence (AI) 
driven alert that, with an 80% probability, an event of intracranial 
hypertension (ICP > 30 mmHg for longer than ten consecutive min-
utes) will occur within 30 min. The percentage of respondents that 
would not act to the alert or would plan diagnostic and/or thera-
peutic interventions are reported in the horizontally stacked bar 
plot in a colour-coded way. The percentage of respondents that 
would take therapeutic actions were grouped in Tiers according to 
the SIBICC guidelines [5], also reported in colour-coded shades of 
blue

Figure  2 (abstract 000287) Clinicians’ opinion on the implementa-
tion of an artificial intelligence (AI) driven decision support tool for 
intracranial pressure (ICP) prediction in patients with traumatic brain 
injury (TBI) in the intensive care unit (ICU) (Nresponses = 167). Panel 
A) shows the clinicians’ opinion on the added benefit of AI-driven 
ICP predictions on the treatment of patients with TBI. Panel B) shows 
the clinicians’ opinion on the impact of AI-driven ICP predictions on 
patients’ outcomes. Panel C) shows the clinicians’ opinion on the avail-
able evidence for the implementation of AI-driven ICP predictions in 
the ICU
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Introduction. The capillary refill time (CRT) is used for clinical monitoring 
during septic shock. However, whether CRT is influenced by macrohaemo-
dynamic variables, such as cardiac output and vasomotor tone, is unclear, 
and the effects on CRT of volume expansion and norepinephrine remain 
uncertain.
Objectives. In septic shock patients, we investigated the determinants of 
the CRT and its changes during volume expansion or modification of nor-
epinephrine infusion rate.
Methods. In patients with septic shock, cardiac index (CI, transpul-
monary thermodilution), arterial pressure and five CRT measurements 
were recorded before and after volume expansion (500 mL saline) and 
before and after modification of norepinephrine infusion rate. CRT was 
measured in a standardised way (standardised pressure applied on the 
fingertip under standardized light, computer-assisted measurement of 
skin colour changes). Determinants of the initial value and changes of 
CRT (in percent change from baseline) were explored.
Results. We enrolled 69 patients with septic shock (lactate 2.7 [2.0–4.5] 
mmol/L, norepinephrine dose 0.43 [0.14–0.75] µg/kg/min), 33 receiving 
volume expansion and 36 in whom the norepinephrine dose was changed. 
The least significant change of CRT was 23%. In the 17 patients (51%) with 
fluid responsiveness (increase in CI ≥ 15% with volume expansion), CI 
increased from 2.34 [1.69–3.06] to 3.17 [2.28–4.03] L/min/m2 (p < 0.001). 
Among them, CRT decreased ≥ 23% in 9 (53%) patients and changed by 
less than 23% in the other ones (Fig. 1A). In the 16 patients (49%) in whom 
CI changed < 15% with volume expansion, CRT decreased ≥ 23% in two 
(13%) patients and remained unchanged in the other ones (Fig. 1B). In the 
28 (78%) patients in whom mean arterial pressure (MAP) increased ≥ 15% 
during norepinephrine changes, MAP increased from 64 (60–70) to 86 
(80–103) mmHg and CRT decreased > 23% in 11 patients (Fig.  2A) and 
remained unchanged in the other ones (Fig. 2B).
At multivariate analysis, the absolute value of CRT at baseline was 
associated only with arterial lactate at baseline. Still at multivariate 
analysis, the fluid- and norepinephrine-induced changes in CRT were 
associated only with the initial value of CRT, but not with the change 
of the investigated macrohemodynamic variables (CI, MAP, diastolic 
arterial pressure, heart rate, central venous pressure).
Conclusions. In patients with septic shock, the absolute value of CRT 
is related to arterial lactate but not to macrohaemodynamic variables. 
Fluid- and norepinephrine-induced changes of CRT are not straight-
forwardly associated with changes of macrohaemodynamic variables. 
The precision of CRT measured in a standardized way is poor.

Figure  1 (abstract 000288) Evolution of capillary refill in septic 
shock patients with fluid responsiveness (A) and patients without fluid 
responsiveness (B). CI: cardiac index, CRT: capillary refill time, n = num-
ber of patients, MAP: mean arterial pressure, VE: volume expansion
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Figure 2 (abstract 000288) Evolution of the capillary refill time dur-
ing modification of norepinephrine infusion rate according to the 
evolution of MAP: (A) increased of MAP or poor increased of MAP (B) 
in patients with septic shock. cardiac index, CRT: capillary refill time, 
n = number of patients, MAP: mean arterial pressure, VE: volume 
expansion
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Introduction. Acute respiratory distress syndrome (ARDS) is a het-
erogeneous condition developed in patients with an acute critically-
ill disease. Subphenotypes of ARDS related to baseline inflammatory 
status, lung morphology, and respiratory physiology have been shown 
to provide prognostic and predictive information (1,2). Most analyses 
lacked the integration of dynamic changes over time. We, therefore, 
aimed to identify ARDS subphenotypes using data of the first 72hs, 
building the longitudinal trajectories for SOFA and compliance of the 
respiratory system (Crs), and assessing the association with 90-day 
mortality.
Methods. Multicenter, observational, and prospective/retrospective 
study of patients admitted to 60 Spanish ICUs due to COVID-19 infec-
tion (3). We analyzed data of patients with complete clinical, physi-
ological, and biological data on days 1 and 3. Associations between 
subphenotypes of early, dynamic changes in SOFA and Crs and 90-day 
mortality were evaluated using a multivariate joint latent class model 
for longitudinal and time-to-event data.

Results. Using data from 816 patients, four classes provided the best 
fit (Fig. 1–2). Twenty-eight percent of patients were grouped in class 1 
(n = 232), 5% in class 2 (n = 37), 6% in class 3 (n = 47), and 61% in class 
4 (n = 500). The highest mortality risk was observed in patients with 
persistent higher SOFA scores and persistently low Crs (class 1). The 
lowest mortality risk was observed in those patients improving SOFA 
scores regardless of Crs (class 4). Patients in class 4 were younger, and 
have fewer comorbidities. Patients in classes 2 and 3 had similar SOFA 
trajectories but different Crs compliance trajectories and had an inter-
mediate risk for death. No differences in the acute phase reactants on 
day 1, such as CRP or ferritin, were found between classes.
Conclusions. Persistently high SOFA scores, indicative of persistent 
multi-organ failure drive the risk for mortality in patients with COVID-
19-related ARDS. Irrespective of baseline SOFA, trajectories of resolv-
ing organ failure, with decreasing SOFA scores, are associated with the 
lowest mortality risk.

Figure 1 (abstract 000289)  Class-specific mean predicted trajectory

Figure 2 (abstract 000289)  Survival probability according to class
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Introduction. Fluid balance can be crucial in the management of the 
critically ill patient, and is achieved by subtracting the recorded fluid 
output from input or by measuring changes in body weight. The lat-
ter can be difficult on a critically ill patient, as the input can be well 
known, the output, though, can be challenging to calculate, as it’s 
affected by factors such as severity of illness, possible organ failure, 
etc. As hospital beds offer the ability to weigh patients in the ICU, what 
seems to remain unanswered is whether weight measurement is the 
most accurate way to monitor changes.
Objectives. The objective of this study was to investigate body weight 
measurements’ accuracy in adult critically unwell patients who were 
also tested positive to COVID-19 and to assess the accuracy of con-
ventionally recorded fluid balance charting methods to reflect any 
changes monitored in body weight.
Methods. This observational study was conducted at the 3rd ICU of G. 
Papanikolaou Hospital (Greece). During a 6 month period, (December 
2022 to February 2023), 50 patients who were admitted at the unit 
were randomly selected to participate in the study. All participants 
were bed-weighed at 6 am for 2 consecutive days, in order to acquire 
at least 3 consecutive weight measurements. Fluid balance charts 
were reviewed for any calculation discrepancies. Data collected was 
analyzed with the use of IBM Statistics SPSS.
Results. Median value of patient age was 74 (IQR = 11) and 32 of them 
were male(64%). Median Apache Score was 23 (IQR = 15) and mean 
temperature was 36.4 oC (SD = 0.54). Documentation and calculation 
errors were noted and corrected at a percentage of 40%, equal to 20 
out of 50 cases, ranging from – 1150 ml to + 3350 ml. Distribution of 
the adjusted fluid balance differences and body weight differences is 
presented in Figs. 1 and 2. We compared mean values of fluid balance 
and weight differences using Wilcoxon rank-sum test as we dealt with 
non-parametrically paired data. Fluid Balance was found to be higher 
when manually recorded at a mean difference of 877ml (conf. inter-
val: 764  ml, 956  ml) with a statistical significance at p < 0.005. Spear-
man’s rank correlation coefficients has also showed that an increase in 
Apache score may be related to higher differences between the calcu-
lated fluid balance and scale weight (r = 0.73). Similar positive results 
were noted with temperature and the needs in vasopressors and 
weight differences (positive correlation).
Conclusions. Fluid Balance monitoring can be time consuming and 
susceptible to calculating errors. Variations were observed between 
the calculated fluid balance by the nursing staff and the adjusted fluid 
balance, and also with the weight measurements on the bed scales. 
Assuming that body weight measurements offer a better represen-
tation of the body’s fluid status, further investigation is required to 
establish its accuracy.

Figure 1 (abstract 000290) Distribution of the adjusted fluid balance 
differences

Figure 2 (abstract 000290) Distribution of body weight differences
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Introduction. The COVID-19 infection is still recognized as a serious 
threat to public health and healthcare systems. Numerous predictive 
models have been investigated in this context to support clinical deci-
sion-making, forecast admission to the Intensive Care Unit (ICU) and 
final outcome.
Objectives. In this study, we evaluated an automated machine learn-
ing (ML) platform, in forecasting the mortality of critically ill COVID-19 
patients in the ICU, and compared it with a binary logistic regression 
(LR) analysis.
Methods. We retrospectively analyzed demographics, and routine 
blood biomarkers from consecutive Covid-19 patients admitted 
to the intensive care unit (ICU) of a public tertiary hospital, during a 
17-month period, in order to build a prognostic model relative to the 
outcome. We used the the Google Vertex AI auto ML package and 
compared its performance in forecasting ICU mortality, with a tradi-
tional binary LR model.
Data preprocessing
We only use the first seven measurements after admission for each 
monitored biomarker. In case of missing values in any of the attributes 
taken into consideration in this study, we replace them by calculat-
ing the average of the existing measurements that correspond to this 
attribute in the dataset.
Model Building
There were two classes of patients in the classification problem we had 
to solve: patients who were discharged alive from the ICU and patients 
who died. The Google Vertex AI platform was utilized for our experi-
ments. By using AutoML, researchers can develop comprehensive and 
precise predictive models. Traditional ML model development is time- 
and resource-intensive because it takes a long time to construct and 
compare the performance of many models. In AutoML experiments, 
scaling and normalization techniques are automatically applied to all 
data by default. Our research paper’s objective is to present a straight-
forward procedure that can be explained to and even used by non-
technical experts, so we kept all the default parameters and avoided 
applying custom settings at any point. For the logistic regression 
analysis, we used the generalized linear model in R programming lan-
guage. We trained both models using a tenfold cross-validation (CV) 
procedure to avoid overfitting in our analysis.
Model Evaluation
The performance metrics used to evaluate the autoML model are the 
Precision-Recall Area under Curve (PR AUC), the Receiver Operating 
Characteristic Area Under Curve (ROC AUC), the F1 score, the Log loss, 
the Precision, and the Recall. For the logistic regression model ROC, 
sensitivity and specificity, were assessed.
Results. Totally, 373 patients (140 female, 233 male) with COVID-19 
pneumonia were included in the study. Among them, 102 (27.34%) 
died in the ICU. Non-survivors were older (mean [SD] age 70 yr [11.6 yr] 
vs 64.4  yr [13.5  yr]) and slightly more likely to be female (28.6% vs 
26.6%). A summary of two performance metrics (ROC AUC, Sensitivity) 
of the AutoML and LR modells is shown in Table 1, and PR curve graph 
in Fig. 1

Table 1 (abstract 000291) Comparison of performance metrics

ROC AUC SENSITIVITY

AutoML 0.955 0.906

LR 0.695 0.156

Conclusions. A growing number of disciplines now rely on ML, which 
has recently seen significant success. As the complexity of these tasks 
is frequently beyond the capabilities of non-ML experts, the demand 
for ready-to-use automated techniques has increased. The perfor-
mance of an automated model built by Google Cloud Vertex AI pack-
age, in forecasting Covid-19 ICU mortality, surpasses the performance 
of a manually constructed LR statistical model. Our study highlights 
the empowerment given by the new techniques for fast, contextual-
ized, feedback but also for the need for medical professionals and 
healthcare systems to invest in the integration of such tools.

AutoML Precision-Recall curve.
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Introduction. High flow nasal oxygen (HFNO) can be an effective 
treatment to prevent endotracheal intubation for SARS-CoV-2 positive 
patients suffering from hypoxemic respiratory failure (1). Timely esca-
lation of therapy is essential, as both delayed or too early intubation 
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are potentially harmful (2). A model that can predict HFNO failure at 
HFNO initiation may thus be helpful to guide clinical decision making.
Objectives. To develop and internal validate a prediction model for 
HFNO failure in hospitalized hypoxemic patients with COVID-19.
Methods. Data originating from a prospective observational multi-
center cohort study (NL-9067), performed from December 2020 until 
July 2021, was used for the development of this prediction model. 
Patient inclusion criteria were ≥ 18  years, with a positive SARS-CoV-2 
PCR, hospitalized and who started HFNO because of hypoxemia (O2 
saturation < 92% and/or breathing frequency > 30 x/min) despite oxy-
gen therapy of at least 6 L O2 per minute. Patients were excluded if 
there were reasons for direct intubation, intolerance for HFNO, contra-
indications for HFNO and/or intubation-restrictions. The primary out-
come was HFNO failure, defined as endotracheal intubation. Missing 
data were imputed 50 times using multiple imputation and model 
results were pooled after estimation. For the model estimation, a logis-
tic regression on pre-selected variables was used, where selection was 
based on input from clinical experts and literature. Apparent discrimi-
nation and calibration were assessed. Internal validation to evaluate 
stability of the model and correct for optimism was performed using 
bootstrapping. A p-value of < 0.05 was considered significant.
Results. A total of 608 patients (331 not-intubated, 277 intubated) 
were included for this analysis. Table 1 presents variables that were 
statistically significant predictors of HFNO failure, as well as other 
used non-significant variables based on literature and clinical 
rationale. As preliminary performance results, the apparent model 
discrimination C-statistic was 0.78 [95% Confidence Interval 0.74–
0.81]. The apparent calibration plot had an intercept of 0.024 and a 
slope of 1.028 (Fig. 1). For internal validation, bootstrapping of the 
dataset was performed 100 times. The optimism-corrected C-statis-
tic was 0.761 and the calibration intercept was -0.007 with a slope 
of 0.906.
 

Table 1 (abstract 000293) Multivariable logistic regression. *denotes 
the variables that were statistically significant predictors for HFNO fail-
ure. FiO2 (estimated fraction of inspired oxygen) was divided into three 
categories (1: > 0.21–0.40, 2: > 0.50–0.60, 3: ≥ 0.66

Variable Odds Ratio (95% Confi‑
dence Interval)

P‑value

* Age 1.021 (1.002–1.040) 0.033

Body Mass Index:
Spline 1 & 2

1.086 (0.990–1.192) & 
0.923 (0.817–1.043)

0.080 & 0.197

Charlson Comorbidity 
Index:

1 vs. 0 & 2 vs. 0

0.918 (0.590–1.428) & 
0.889 (0.519–1.523)

0.704 & 0.667

* Days ill since symptom 
onset until HFNO 
initiation

0.931 (0.885–0.979) 0.005

C-reactive protein 1.000 (0.997–1.002) 0.891

Lymphocyte count 0.968 (0.869–1.079) 0.559

* Thrombocyte count 0.995 (0.993–0.997)  < 0.001

* Urea 1.053 (1.011–1.097) 0.013

* Respiratory rate before 
start HFNO

1.052 (1.023–1.082)  < 0.001

* O2 saturation before 
start HFNO

0.887 (0.841–0.936)  < 0.001

* FiO2 before start HFNO:
Category 2 vs. 1 & 3 vs. 1

3.088 (1.734–5.501) & 
5.362 (3.414–8.420)

 < 0.001 & < 0.001

Conclusions. This novel preliminary developed model to predict 
HFNO failure for hospitalized hypoxemic patients with COVID-19 per-
formed well, showing good apparent discrimination and excellent 
calibration. Model performance remained comparable after internal 
validation. Translation into clinical practice will require additional test-
ing, such as external validation, decision curve analysis and compari-
son to other known prediction models.

Figure 1 (abstract 000293)  Apparent calibration plot
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Introduction. Post Intensive Care Syndrome (PICS) encompasses the 
complex range of impairments (physical, cognitive and psychosocial) 
that can affect the recovery of survivors of intensive care (ICU) for 
months or even years after hospital discharge (1).
Funding for intensive care recovery services are widely reported as 
inadequate (2). In 2021 we won a Q community award and initially 
used part of this funding to deliver rehabilitation classes (EMPOWER) 
for survivors of critical illness in our own trust.
While we saw positive outcomes for patients who attended the classes 
(results published elsewhere), there was a climate of opinion from par-
ticipants that much of the education and expectations around recov-
ery after critical illness could have been addressed much earlier, while 
the patients were still in hospital (Fig. 1).
Objectives. So, in direct response our patients’ voice, we decided to 
use the remaining fund to pilot an ICU Recovery Clinical Nurse Special-
ist (CNS) role for 6 months. The main objectives of this role were:
1. Collect length of stay data to evaluate if role could reduce bed days.
2. Assess and map the needs of our patients after ICU admission
3. Provide step-down ward multi-disciplinary team (MDT) education
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Methods. Development of Recovery CNS Role
15 h a week were funded for an experienced ICU nurse to be seconded 
into the CNS role. The CNS integrated with ward MDTs and supported 
them to care for patients with a range of PICS symptoms. Patients were 
enabled to better engage with therapy teams. An information pack 
was created and given to patients. Basic psychological grounding-
techniques were used along with reassurance and explanations about 
their ICU admission. By exploring predicted recovery trajectories, 
patients and families a realistic measure of what to expect and prepare 
for post-discharge.
Data collection. Patients ventilated for > 48h on ICU were visited on 
the ward by the CNS after ICU discharge. Mean and median length 
of stay (LOS), PICUPS (Post Intensive Care Unit Presentation Screen) 
and IPAT (Intensive Care Psychological Assessment Tool) data were 
collected.
Results. 46 patients were visited by the recovery CNS at least once. Of 
the 46, 21 were surgical patients and these were chosen for compari-
son due to the availability of baseline data. The results are presented 
in Table 1.
40 patients completed an IPAT score. Our data demonstrates that there 
is no correlation between number of days on ICU and psychological 
risk in our patient group: 65% were screened as being ‘at risk’ (Fig. 2).
The PICUPS (0 = greatest dependency and 5 = least dependency) was 
completed for 45 of the patients visited. The scores are also shown in 
Fig.  2 and show that for our group the highest dependency was for 
medical stability and nutritional needs.
Figure  3 describes a scenario where ward staff were not adequately 
trained in caring for a patient after an ICU admission. The visit by the 
CNS addressed these training needs.

Table 1 (abstract 000294) .

No of Patients Mean LOS Median LOS

Baseline Nov 21—April 22 39 24 13

CNS Visits Nov 22—April 23 21 10.2 7

Conclusions. A recovery CNS role can reduce ward length of stay after 
an ICU admission. Additionally, it meets national recommendations, 
provides valuable education to ward teams and improves patient and 
family experience following critical illness. The role of the CNS in col-
lecting data to map the needs of our patients provides vital informa-
tion to prioritise limited resources to those most at risk of PICS.

Figure 1 (abstract 000294) .

Figure 2 (abstract 000294) .

Figure 3 (abstract 000294) .

References
1. Herridge MS, Tansey CM, Matte A, et al. Functional disability 

5 years after acute respiratory distress syndrome. N Engl J Med 
2011;364(14):1293–304.

2. Connolly B, Milton-Cole R, Adams C, et al. Recovery, rehabilitation and 
follow-up services following critical illness: an updated UK national cross-
sectional survey and progress report. BMJ Open 2021;11(10):e052214.

Topic: Nursing care and physiotherapy.

000295  
Diaphragm neurostimulation results in a lower hippocampal 
concentration of granulocyte‑monocyte colony‑stimulating factor 
in moderate‑ARDS pigs ventilated for 12 h
T.  Bassi1, E.  Rohrs2, F.  Karl3, M.  Ornowska3, W.  Jessica3, M.  Nicholas3, M. 
 Gani1, E.  Doug1, S.  Reynolds2

1Research and development, Lungpacer Medical USA Inc., Exton, United 
States of America; 2Critical care, Advancing Innovation in Medicine 



Page 127 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Institute, New Westminster, Canada; 3Critical care, Fraser Healthy 
Authority, New Westminster, Canada
Correspondence: T. Bassi
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000295

Introduction. Studies have associated mechanical ventilation (MV) 
and acute respiratory distress syndrome (ARDS) with neuroinflam-
mation.1–3 Neuroinflammation might be triggered by inflammatory 
proteins crossing over the blood–brain barrier (BBB), or by inflamma-
tory proteins released by microglia cells 3,4. Hippocampal neuronal 
overactivation has been linked to an increased release of inflammatory 
proteins during MV.5,6 Granulocyte-monocyte colony-stimulating fac-
tor (GM-CSF) is a protein that regulates and controls inflammation.7 
Also, GM-CSF can freely cross over the BBB.7 S100bis often used as a 
surrogate marker for BBB leakage or dysfunction 8,9. Diaphragm neu-
rostimulation has been shown to mitigate neuroinflammation in pre-
clinical models 2,3.
Objectives. This study focused on investigating whether diaphragm 
neurostimulation in association with MV would result in different tis-
sue and serum concentrations of GM-CSF compared to the MV alone.
Methods. Juvenile pigs (4–5  months, 50–87  kg) underwent protec-
tive MV (volume control, PEEP 5 cmH2O, tidal volume 8 ml/kg) for 
12 h, with moderate ARDS (PaO2/FiO2 between 100 and 200). ARDS 
was induced by injecting oleic acid into the pulmonary artery. Sub-
jects were assigned to three groups (n = 6 per group): lung injury 
with MV only (MV), lung injury with MV and with TTDN every other 
breath (MV + TTDN50%), and lung injury with MV and with TTDN 
every breath (MV + TTDN100%). Diaphragm neurostimulation was 
delivered according to methods published previously. After the study, 
the hippocampus was harvested, homogenized and marked with 
an enzyme-linked immunoassay (ELISA) to measure the GM-CSF tis-
sue concentration. Blood samples were also collected to measure 
the serum concentration of GM-CSF and S100b at the study end. The 
Kruskal–Wallis test was used for statistical analyses. Data expressed as 
the median interquartile range in pg/ml. P-values < 0.05 are consid-
ered statistically significant.
Results. GM-CSF concentrations in the hippocampus and in the serum 
were respectively 15 (9–28) and 0 (0–7), and for the MV group, 16 
(10–20) and 0 (0–86) for the MV + 50%TTDN group, and 2 (0–8) and 
12 (5–23) and for the MV + TTDN100% group, with p < 0.0001 and 
p = 0.0475 (see Table). S100b serum concentrations were respectively, 
256 (158–430) for the MV group, 160 (155–342) for the MV + TTDN50% 
group, and 215 (210–398) for the MV + TTDN100% group, p = 0.4512.
Conclusions. In a preclinical model, 12  h of moderate ARDS leads 
to greater hippocampal concentration of GM-CSF and lower serum 
concentration of GM-CSF compared to the MV + TTDN100% group. 
The difference between hippocampal and serum concentrations 
of GM-CSF might provide a clue about the neuroprotective effect of 
diaphragm neurostimulation, and about how neuroinflammation is 
triggered in this preclinical moderate ARDS model. S100b serum con-
centrations are not significantly different between the groups indicat-
ing that all groups had similar BBB functions at study end.
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Introduction. Hospitalized patients often develop delirium during 
hospitalization 1,2. Blood–brain barrier (BBB) dysfunction has been 
associated with an increased risk of developing delirium during hos-
pitalization 3,4. S100b is a biomarker that has been associated with 
BBB leakage and dysfunction. The focus of our study was to investigate 
existing literature to determine whether, at hospital admission, serum 
concentration of a biomarker for BBB dysfunction, S100b, was associ-
ated with the likelihood of developing delirium during hospitalization.
Objectives. We conducted a systematic review and meta-analysis to 
investigate whether, at hospital admission, serum concentration of a 
biomarker for BBB dysfunction, S100b, was associated with the likeli-
hood of developing delirium during hospitalization.
Methods. Our meta-analysis followed the Preferred Reporting Items 
for Systematic Review and Meta-Analysis (PRISMA) protocol. Inde-
pendent extraction with multiple reviewers’ consensus was used to 
determine the studies included. The weight and heterogeneity of 
the manuscripts were calculated using inverse covariance with a ran-
dom-effects model. The inclusion criteria were articles in English that 
investigated links between serum concentration of S100b at hospital 
admission and delirium during hospitalization. Exclusion criteria were 
single case reports, case series, comments, editorials, letters to the edi-
tor, articles that were clearly not relevant to the review objective, and 
articles concerning pediatrics.
Results. After excluding duplicates, twelve studies that investigated 
the role of S100b serum concentration at hospital admission were 
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included. Our search found evidence that patients who developed 
delirium during hospitalization had, at hospital admission, a mean 
serum concentration of S100b significantly greater than patients who 
did not develop delirium during hospitalization. The mean difference 
in S100b serum concentration was independent of other confound-
ing variables such as the patient’s severity of illness. The mean differ-
ence in serum concentration of S100b at hospital admission between 
patients who developed delirium and those who did not was 0.07 ng/
ml, p < 0.00001 for Chi-square, I2 of 96%, and p < 0.00001 for the total 
overall effect (Figure A). A subgroup analysis that included exclusively 
post-orthopedic surgical patients showed no heterogeneity between 
the papers and a mean difference in serum concentration of S100b 
at hospital admission between patients who developed delirium and 
those who did not was 0.04  ng/ml, p = 0.76 for Chi-square, I2 of 0%, 
and p < 0.00001 for the total overall effect (Figure B).
Conclusions. Our findings indicate that a greater serum concentration 
of S100b at hospital admission is associated with an increased risk of 
developing delirium during hospitalization.
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Introduction. It is increasingly recognized that the consequences of 
critical illness also place considerable strain on the families of ICU sur-
vivors, who often bear the burden of high levels of informal care. The 
term Post-Critical Care Family Syndrome (PICS-F) is considered to be 

the family member’s response to the stress caused by the ICU admis-
sion of a loved one. Between 1 in 4 and 1 in 2 patients who survive ICU 
admission will need family support for care.
Objectives. To identify patient and caregiver risk factors for caregiver 
burden in the setting of critical care.
Methods. Prospective observational cohort study, from 2019 to 2021.
Setting: ICU of a university hospital with 20 beds and an average of 
1200 admissions per year.
Sample: Primary caregiver of patients with risk factors for develop-
ment of PICS, i.e. admission > one week and also at least one of the 
following: 3 > days of mechanical ventilation, delirium or shock during 
admission. Follow-up protocol: Assessment 3 months after discharge 
from the ICU in consultation. The scales used in the patients were 
Barthel, SF-12, HADS, IES-6 and in the relatives Apgar and Zarit. The 
questionnaires were administered by two of the investigators, each of 
whom had demonstrated competence in the completion of the ques-
tionnaires after a mock interview with the principal investigator.
PICS-F was considered to be the presence of caregiver overload with 
a Zarit test score > 46.PICS definition: PICS was considered to be the 
appearance of alterations in any of the three spheres. Impairment 
in physical sphere was defined as deterioration in one category on 
the Barthel dependency scale with respect to admission to the ICU; 
impairment in cognitive sphere a score of more than 3 points on the 
Pteiffer test; and impairment in mental health sphere a score of more 
than 11 on the HADS test and/or 1.75 on the IES-6 score for post-trau-
matic stress.
Statistical analysis: As this was a descriptive study and with the aim of 
generating working hypotheses, the sample size is that of the num-
ber of patients included. Univariate analysis was performed using 
binary logistic regression and odds ratio (OR) estimation. Differences 
with a p < 0.05 were considered statistically significant. Data were 
anonymised for analysis. R software version 4.0.3 (R Foundation for 
Statistical Computing Platform, Vienna, Austria) r-commander 2.6–2 
package was used. Ethical considerations: The project was approved 
by the centre’s Research Ethics Committee and consent to participate 
was requested from patients and relatives.
Results. A total of 93 patients were included in the follow up. 15 rela-
tives did not complete the follow-up questionnaires and have been 
excluded from the study. The incidence of SPCI-F defined by the pres-
ence of primary caregiver overload in our cohort of patients is 34.6% 
(n = 27), with a 95% CI of 25–45.7.
The incidence of PICS-F as defined by the presence of primary car-
egiver overload in our cohort of patients is 32.9%. Patient risk factors 
during ICU admission associated with the presence of PICS-F are days 
of mechanical ventilation (IC 1.01–1.06, p < 0.008), sedation (IC 0,99–
1,10, p < 0.06), ICU admission (IC 1.01–1.05, p < 0.01) and hospital stay 
(IC 1.01–1.03, p < 0.03); in the follow-up consultation the risk factor is 
the presence of PICS-F in the patient in any of the 3 spheres. We did 
not identify in our sample family member risk factors for the develop-
ment of PICS-F.
Conclusions. One in 3 family members of patients with risk factors 
for the development of PICS have caregiver overload at 3 months. The 
presence of physical deterioration, anxiety or post-traumatic stress in 
the patient is related to primary caregiver overload. The identification 
of patients with risk factors for the development of PICS during their 
stay in the ICU as well as the presence of PICS in the follow-up consul-
tation should raise the alarm that the family member should also be 
assessed and provided with the corresponding therapeutic assistance.
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Introduction. Critical care survivors experience multiple care transi-
tions (1, 2). Internationally, there is limited specialised Intensive Care 
Unit (ICU) follow-up service data for these patients (3). Given the rela-
tive ubiquitous nature of primary care, general practitioners (GPs) are 
ideally positioned to provide support post-hospital, however are rarely 
included in post-ICU care research (3).
Objectives. To identify unmet care needs and solutions to improve 
the coordination and integration of care following an ICU admission—
from the perspective of patients, their caregivers, intensivists, and GPs.
Methods. Qualitative study using the Framework Analysis Method, 
reported using the COREQ (4) checklist. Participants were ICU patients, 
their caregivers and intensivists, recruited from three academic hospi-
tals; and GPs, recruited from a state-wide, academic-affiliated network. 
Purposive sampling was used to achieve socio-economic diversity 
(using the Australian Bureau of Statistics Index for Relative Socioeco-
nomic Advantage and Disadvantage), and differing survivorship expe-
riences. Individual semi-structured interviews were completed, and 
patient demographic information was collected from medical records. 
Qualitative data were audio-recorded, transcribed, and coded inde-
pendently by two experienced researchers to synthesise and generate 
themes.
Results. Forty-six interviews (15 patients, 8 caregivers, 15 intensiv-
ists, and 8 GPs) were conducted between 6 and 12 months post ICU 
discharge. The majority of patients were originally admitted to ICU 
for cardiac or respiratory failure, or COVID-19 diagnoses, and received 
mechanical ventilation.
Within these feedback loops, eight major themes were identified 
and categorised. Feedback loop 1: Increased linkages and collabora-
tion between ICU and GP, ICU and GP clinician education on screen-
ing for post ICU issues and the role of ICU respectively. Feedback loop 2: 
Improved survivorship focussed communication from ICU to GP utilis-
ing digital health, Role of allied health to support across the recovery 
care arc, Patient information portal; and Feedback loop 3: Comprehen-
sive post-ICU care pathway model akin to existing cancer pathways, 
Improved awareness and accessibility to community support includ-
ing virtual rehabilitation, and the Role of ICU follow-up for clinician 
morale and contribution to ICU care through awareness of critical care 
outcomes.

A conceptual model (Fig. 1) was identified as foci for research and ser-
vice improvement initiatives: Feedback loop 1: Between GP and ICU; 
Feedback loop 2: ICU to GP; and Feedback loop 3: ICU follow-up pro-
grams back to the ICU.
Conclusions. Eight major themes to improve enhanced recovery 
support for critical care survivors within existing healthcare system 
structures by leveraging existing resources and expertise were iden-
tified. Our data highlights the importance of comprehensive com-
munication, active relationships between primary and intensive care 
clinicians, and the value of allied health in managing this cohort. These 
themes are mapped to a novel conceptual model that includes key 
feedback loops for health system improvements and foci for future 
interventional trials to improve ICU survivorship outcomes.
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Introduction. Clinical outcomes of critically ill neuroscience patients 
are better when treated in the neurointensive care unit (NCU). To plan 
how to allocate the limited resources and specialty-trained workforce 
of the NCU, it is important to explore the recent trends of NCU admis-
sions and prioritize the patients in the most need.
Objectives. To study nationwide trends in NCU admissions and iden-
tify risk factors for in-hospital mortality in NCU patients.
Methods. This nationwide population-based retrospective cohort 
study enrolled adult patients admitted to the NCU from 2010 to 2019 
extracted from The National Health Insurance Service. The primary 
outcome was the trends of NCU admissions, mean age, and the mean 
total medical expense per patient. Multivariable logistic regression 
models were used to identify risk factors related to in-hospital mortal-
ity among NCU patients.
Results. A total of 845,474 admissions of 679,376 patients were 
identified. During the 10-year period, the mean age and total 
cost of hospitalization per patient admitted to the NCU gradually 
increased. The most common diagnosis in the NCU was cerebrovas-
cular disease (55.7%), followed by intracranial injury (16.5%), benign 
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neuroendocrine tumor (3.6%), and epilepsy or seizure (3.1%). Risk 
factors strongly associated with in-hospital mortality were the usage 
of mechanical ventilator (adjusted odds ratio [aOR]:19.83, 95% confi-
dence interval [CI]: 19.42–20.26; P < 0.001), extracorporeal membrane 
oxygenation (aOR: 3.49, 95% CI: 2.42–5.02; P < 0.001), and continuous 
renal replacement therapy (aOR: 6.47, 95% CI: 6.02–6.96; P < 0.001).
Conclusions. Patients admitted to the ER, registered in the neurosur-
gery department, in need of aiding equipment, and diagnosed with 
malignancy are potential risk factors for in-hospital mortality. Patients 
with supporting equipment and cancer diagnosis require greater 
attention among NCU patients.
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Introduction. High doses of intravenous vitamin C (ascorbic acid) 
have mild variable effects in experimental and human sepsis. Mega-
doses of intravenous vitamin C (110  g +) have been given to cancer 
patients without side-effects but have not been used in critically ill 
patients. We have shown in an ovine model of septic shock, with a sim-
ilar phenotype to human sepsis, that intravenous megadose sodium 
ascorbate (a pH balanced formulation of the sodium salt of vitamin 
C) reversed sepsis-induced vasoplegia, improved vital organ function 
and restored a normal clinical state (1).
Objectives. (1) To determine the effect of intravenous sodium 
ascorbate (3.75  g/kg) on brain tissue perfusion, oxygenation and 
temperature, and plasma levels of inflammatory biomarkers and 
ascorbate in ovine septic shock. (2) To assess the safety and physi-
ological responses to intravenous sodium ascorbate (60  g/day) in 
patients with septic shock in a Phase 1a randomised controlled trial 
[ACTRN12620000651987p].
Methods. (1) Sepsis was induced in non-anesthetised adult Merino 
ewes (n = 8) by intravenous infusion of live Escherichia coli obtained 
from a septic patient. After 23-h, fluid resuscitation was started 
(30  mL/kg), followed by intravenous megadose sodium ascorbate 
(0.5 g/kg over 30-min + 0.5 g/kg/h for 6.5-h) or fluid-matched placebo 
(n = 6/group). Noradrenaline was titrated to restore mean arterial pres-
sure to 70–80 mmHg. (2) Patients with septic shock were randomised 
to receive either intravenous sodium ascorbate (30 g over 1-h, n = 15) 
followed by 30 g over 5-h, or fluid-matched placebo (n = 15).
Results. (1) At 23-h of ovine septic shock, mean arterial pressure 
(MAP; 85 ± 2 to 64 ± 2  mmHg; mean ± SE), plasma ascorbate (27 ± 2 
to 15 ± 1 µmol/L) and urine flow decreased (1.2 ± 0.4 to 0.3 ± 0.1 mL/
kg/h) (all P < 0.01). Cerebral tissue ischemia (901 ± 58 to 396 ± 40 
units), hypoxia (34 ± 1 to 19 ± 3 mmHg) and hyperthermia (39.5 ± 0.1 
to 40.8 ± 0.1 ºC (all P < 0.001) developed, accompanied by malaise, 
lethargy, and somnolence. Sodium ascorbate rapidly restored MAP 
while noradrenaline was withdrawn, and urine flow increased 
(11.4 ± 2.6  mL/kg/h). Cerebral tissue perfusion (703 ± 121 units), and 
oxygenation (30 ± 2  mmHg) improved and temperature decreased 
(39.2 ± 0.1  °C) (all PTreatment < 0.05), which was associated with 
restoration to a normal healthy behavioural state. Sodium ascor-
bate reduced the sepsis-induced increase in plasma interleukin-6 
(PGroupxTime = 0.003) and increased the plasma level of ascorbate 
(to 20,000 ± 300  µmol/L; PGroup < 0.001). (2) In patients with sep-
tic shock treated with sodium ascorbate, plasma ascorbate levels 
increased from 28.7 ± 2.6 to 5652 ± 450.9  µmol/L (P < 0.0001) and 

urine output, the primary outcome for the trial, increased to 2948 
(2181–3715; Mean [95% CI]) mL compared with placebo at 2056 
(1520–2593) mL, an 892  mL difference (95% CI: −  2.1 to 1785.2  mL, 
p = 0.051) (PGroup < 0.001), requirement for noradrenaline decreased 
(PGroup < 0.001) and the Sequential Organ Failure Assessment (SOFA) 
score improved (PGroup < 0.042). The arterial blood sodium level, how-
ever, was higher with sodium ascorbate therapy (P < 0.001). There was 
no statistical difference in alive and vasopressor free hours, alive and 
ICU-free days, and alive and ventilator-free days.
Conclusions. In experimental sepsis megadose intravenous sodium 
ascorbate was safe and had potent effects to reverse vasoplegia, 
increase urine flow, restore brain microcirculatory function and tissue 
oxygenation, and improve the clinical state. In septic patients a lower 
dose of sodium ascorbate had qualitatively similar but reduced effects 
with increases in urine flow, decreased vasopressor requirement and 
improved SOFA score.
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Introduction. Sepsis is a dysregulated immune response to infection 
that affects principally the lungs and causes, in many cases, an acute 
respiratory distress syndrome (ARDS) (1). ARDS is associated with a 
mortality rate of 40% (2) and its biological heterogeneity is one of the 
main reasons why there is still a lack of a definitive treatment (3). Our 
group has very recently demonstrated that intratracheal instillation 
of Mesenchymal Stem Cells (MSCs) diminishes inflammation andim-
proves lung damage in acute lung injury (ALI) model (4). Interest-
ingly, there is evidence that MSCs’ effect occur without significant cell 
engraftment to the tissuesuggesting that MSCs action is mainly due to 
a paracrine mechanism which is mediated, in part, by extracellular ves-
icles (EVs) (5). EVs bring along promises fortailoring sepsis treatment, 
since they possess several potential advantages that could adress the 
inherent risks associated with live-cell transplants (6).
Objectives. The main objective of this study is to determine the effect 
of the MSCs-derived EVs on immune response in an ALI pre-clinical 
model, and to study how priming MSCs with lipopolysaccharide (LPS) 
can affect their therapeutic potential.
Methods. The ALI model was induced in male rats by the intratra-
cheal administration of HCl (0.1  M) and 2  h (h) later LPS (30  μg/g 
body weight). Nine h after the injury, animals were administered 
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with Control or LPS EVs, isolated from MSCs supernatant (normal and 
primed conditions). Animals were scarified after 72  h. Proinflamma-
tory and chemoattractant mediators were evaluated in lung tissue 
and blonchoalveolar lavage’s (BAL) macrophages at mRNA levels. Flow 
cytometry was used to perform differential and total cell count on BAL.
Results. Regarding the inflammation in lung tissue, we observed 
that both control and LPS EVs reduced the expression of inflamma-
tory cytokines (IL-1β and IL-6) and chemoattractant mediators (CCL2 
and CXCL-1) (Fig. 1 A and B), as well as, in the macrophages from BAL, 
which in addition, showed an increased expression of M2 phenotype 
markers, such as MR and Arg-1 compared to non-treated animals 
(Fig. 1 B). However, only rats that were treated with LPS EVs exhibited a 
significant reduction of the percentage of infiltrated neutrophils in the 
intraalveolar space (Fig. 1 C).
Conclusions. EVs secreted by MSCs reduce lung inflammation in a 
pre-clinical model of ALI.
- Priming MSCs with LPS enhances the immunomodulatory effect of 
their secreted EVs by decreasing intraalveolar neutrophil infiltration.

Figure  1 (abstract 000304) Results of administration of EVs from 
non-activated MSCs with LPS (control and LPS EVs). A) Pro-inflamma-
tory cytokines and chemoattractant mediators in lung tissue at 72 h 
(mRNA expression correlated vs. GAPDH) (n = 5-10); B) Pro-inflamma-
tory cytokines and chemoattractant mediators and M2 phenotype 
markers in BAL alveolar macrophages at 72 h (mRNA expression cor-
related vs. GAPDH) (n = 5-10). C) Total and differential cell count in BAL 
by flow cytometry (n = 5-10). **p , 0.01 vs. control group; $ p < 0.05 vs. 
HCI/LPS group; *p < 0.05 vs. control group
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Introduction. Diaphragm dysfunction frequently develops in ICU 
patients and is associated with difficult weaning and mortality 
(1–3). Using muscle biopsies, we recently reported that fibrosis in 
the diaphragm could be one of the pathophysiological pathways 
contributing to diaphragm dysfunction (4, 5). As biopsies are inva-
sive and difficult to obtain, we aimed to quantify fibrosis with imag-
ing, specifically using density and thickness measurements on CT. 
If CT could serve as surrogate measure for diaphragm fibrosis this 
would have great impact on future research and possibly treatment 
strategies.
Objectives. We hypothesized that diaphragm density on CT, poten-
tially combined with diaphragm thickness, correlates with severity of 
fibrosis on histological analysis of diaphragm biopsies.
Methods. Fibrosis was quantified using biopsies from the left midcos-
tal diaphragm in diseased ICU patients and non-ICU patients using a 
picrosirius red staining, as described in (4). We measured diaphragm 
density on unenhanced thorax CT or contrast enhanced thorax CT 
acquired during the arterial phase in a web based DICOM-viewer. 
Three regions of interest were manually drawn in the same axial slice 
and mean Hounsfield Unit (HU) and standard deviation (std) (see 
Fig. 1) were computed. The regions were selected within left and right 
posterior diaphragm crura and the left anterior part of the diaphragm. 
We additionally measured diaphragm thickness in the posterior crus at 
the anterior border of the vertebra. The slice was selected at T12 level 
based on presence of the aforementioned regions in the slice. Data 
was acquired in the axial slice because this provided good visibility of 
the diaphragm in all subjects.
Results. 11 COVID-19 ICU patients, 6 non-COVID-19 ICU patients 
and 3 non-ICU patients were included in this study (mean ± std age 
64.5 ± 10.2  years, 5 women). There was no significant correlation 
between diaphragm density and fibrosis fraction (Fig.  2A), but mean 
diaphragm thickness showed a negative and weak correlation with 
fibrosis fraction (Fig.  2B, P  =  0.005, adjusted R2 = 0.36). Mean ± std 
diaphragm density was 38.2 ± 13.6, 28.3 ± 9.4 and 26.1 ± 14.1 HU for 
right and left posterior crus and left anterior region respectively, with 
a significant difference between the right posterior crus and left ante-
rior region (p = 0.011, post-hoc ANOVA analysis with Tukey correction). 
Mean ± std diaphragm thickness was 5.4 ± 1.2 and 4.4 ± 1.0  mm for 
left and right posterior crus respectively. Diaphragm density was com-
parable with results from previous work (6), but thickness was higher 
than previously reported (7).
Conclusions. Diaphragm density on CT cannot be used to estimate 
diaphragm fibrosis. Diaphragm thickness was weakly negatively cor-
related with diaphragm fibrosis, indicating that atrophy of the dia-
phragm might be accompanied with an increase of fibrosis. This 
finding supports the proposition that an increase in extracellular 
matrix contributes to development of diaphragm dysfunction. Lastly, 
diaphragm density was spatially different between anterior and poste-
rior parts of the muscle.
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Figure 1 (abstract 000305)  Example of CT slice with three regions of 
interest in red and two thickness measurements in the posterior part 
of the diaphragm. Values inside white boxes are mean values ± stand-
ard deviation for the complete population. HU = Hounsfield Unit, 
Std = Standard deviation

Figure  2 (abstract 000305)   Association between fibrosis and dia-
phragm density (A) and thickness (B). Fibrosis is presented as a per-
centage of total field of view of the biopsy. Figure A is subdivided in 
the three regions that were selected. It can be appreciated that density 
does not significantly correlate with fibrosis, while mean thickness is 
negatively correlated with fibrosis
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Introduction. Heatstroke is a life-threatening illness typically associ-
ated with an uncontrolled rise in core body temperature above 40  °C 
and central nervous system (CNS) dysfunction, such as delirium, con-
vulsions, or coma. The Paraventricular nucleus (PVN) is the important 
vulnerable part of the central nervous system. Small cell neurons in 
the PVN region are damaged after heat stress, resulting in decreased 
thermal tolerance and impaired thermoregulation function, which seri-
ously affects the prognosis. Studies have shown that heat stress causes 
neuronal cell necrosis in the hypothalamus similar to hypoxic ischemic 
encephalopathy. Enhancement of autophagy can improve the sur-
vival rate of neurons in hypoxic ischemic areas. Rapamycin (Rapa) can 
reduce neuronal damage by regulating mTOR pathway and enhancing 
autophagy, which plays a role in hypoxic ischemic encephalopathy. 
However, its effect on hypothalamic neuron injury caused by EHS is 
relatively unexplored. Therefore, it is very important to study the role 
of Rapa in EHS and hypothalamic autophagy. This will contribute to a 
better understanding of the mechanism of EHS central nervous system 
injury and provide new ideas for the prevention and treatment of EHS.
Objectives. To investigate the protective mechanism of rapamycin on 
the hypothalamus of rats with exertional heat stroke by inhibiting the 
mammalian target of rapamycin (mTOR) signaling pathway.
Methods. Eighty male wistar rats were randomly divided into four 
groups: control group (CON group), control + rapamycin group 
(CON + Rapa group), exertional heat stroke group (EHS group) and 
exertional heat stroke + rapamycin group (EHS + Rapa group), with 20 
rats in each group. The rats in the CON + Rapa and EHS + Rapa groups 
were intraperitoneally injected with Rapa (1  mg/kg, once daily for 
four consecutive days).before modeling, the rats in the CON and EHS 
groups were given the same dose of 0.9% normal saline. The general 
state, core temperature and the survival rate of the rats were observed. 
The levels of neuron-specific enolase (NSE), brain active peptide 
100β protein (S100β), interleukin-6 (IL-6) and tumor necrosis factor-α 
(TNF-α) in arterial serum were detected by ELISA. The morphological 
changes of hypothalamus were observed by naked eye, HE and Nissl 
staining. Western blot was used to detect the expression of mamma-
lian target of rapamycin (mTOR) and (pmTOR), autophagy effector pro-
tein (Beclin-1), ubiquitin-binding protein (p62) and autophagy marker 
microtubule-associated protein 1 light chain 3(LC3) in the hypothala-
mus of rats. The ratios of pmTOR/mTOR and LC3-II/LC3-I were calcu-
lated. Immunofluorescence was used to observe the apoptosis of 
hypothalamus.
Results. Compared with CON group, the core temperature of EHS 
group and EHS + Rapa group was significantly increased (P < 0.05). 
Compared with the EHS group, the 5-h survival rate of the EHS + Rapa 
group was increased (P < 0.05). HE and Nissl staining showed that the 
pathological damage of hypothalamic nerve cells in the EHS group 
was more serious, while in the EHS + Rapa group was significantly 
less than that in the EHS group (P < 0.05).Western blot results showed 
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that compared with the CON group, the ratio of pmTOR/mTOR, Bec-
lin-1 expression, LC3-II/LC3-I ratio in the hypothalamus tissue of the 
EHS group were increased (P < 0.05) and 62 expression was decreased 
(P < 0.05); Compared with the EHS group, the ratio of pmTOR/mTOR 
and p62 expression in the hypothalamus of the EHS + Rapa group 
were decreased (P < 0.05), Beclin-1 expression and LC3-II/LC3-I ratio 
were increased (P < 0.05). The expression levels of NSE, S100β pro-
tein and TNF-α in serum of EHS group were significantly increased 
(P < 0.05). Compared with the EHS group, the expression levels of NSE, 
S100β protein, IL-6 and TNF-α in the serum of the EHS + Rapa group 
were significantly decreased(P < 0.05). The results of immunefluores-
cence showed that the cell apoptosis in the hypothalamus of EHS rats 
was significantly increased d(P < 0.05). Compared with the EHS group, 
the EHS + Rapa group had significantly reduced apoptosis in the hypo-
thalamus (P < 0.05).
Conclusions. Rapamycin can alleviate the hypothalamus tissue dam-
age caused by exertional heat stroke, improve the function of brain 
cells, reduce the levels of inflammatory factors and the apoptosis of 
tissue cells, which is related to the inhibition of mTOR signaling path-
way and the enhancement of hypothalamus autophagy level.

Figure 1 (abstract 000306)  Fluctuations in core temperature in rats 
during the development of an EHS model

Figure 2 (abstract 000306)   Rapamycin (Rapa) improved the survival 
rate of exertional heat stroke rats

Figure 3 (abstract 000306  The morphological changes of hypothal-
amus were observed by naked eye. A: Normal control group; B: Normal 
control + Rapamycin group; C: Exertional heat stroke group; D: Exer-
tional heat stroke + Rapamycin group

Figure 4 (abstract 000306)  4–1 (abstract 000306) The morphologi-
cal changes of hypothalamus were observed by HE staining. A: Normal 
control group; B: Normal control + Rapamycin group; C: Exertional 
heat stroke group; D: Exertional heat stroke + Rapamycin group. 4–2 
(abstract 000306) The pathological injury scores of hypothalamus 
were observed by HE staining. 4–3 (abstract 000306) The morphologi-
cal changes of hypothalamus were observed by Nissl staining

Figure  5 (abstract 000306)  pmTOR/mTOR expression in rat hypo-
thalamus tissues from each group were examined by Western blot
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Figure  6 (abstract 000306)  Rats hypothalamus tissues from each 
group expressed different levels of LC3, Beclin-1 and p62, examined 
via Western blot

Figure  7 (abstract 000306)   The expression of NSE, S100βprotein, 
TNF-αand IL-6 in rat serum from each group

Figure 8 (abstract 000306)  8–1 (abstract 000306) The levels of apop-
tosis were compared among the study groups. 8–2 (abstract 000306) 
The levels of apoptosis were compared among the study groups.
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Introduction. “Non-resuscitation fluids” namely maintenance fluids 
and creep fluids are a major source of fluid, sodium and chloride intake 
in critical illness [1]. Currently, it is unclear whether low sodium con-
tent solutions e.g. glucose 5% might decrease the daily sodium load 
and improve patient outcome compared to standard high sodium 
content solutions, e.g. normal saline. While some research suggested 
an increased risk of hyponatremia and delirium with the use of low 
sodium versus high sodium content solutions [2, 3], others indicate 
a decrease in daily fluid load and hypernatremia [4, 5]. Therefore, we 
conducted a systematic review (SR) and meta-analysis to evaluate the 
impact of maintenance and creep fluids on daily sodium intake in an 
adult general ICU population.
Objectives. The primary objective was to assess if the choice of 
sodium concentration (high vs low) in maintenance and creep fluids 
might reduce daily ICU sodium intake. Secondary objectives were 
the rate of hypo-/hypernatremia and hyper-/hypochloremia and fluid 
balance.
Methods. Systematic literature review and meta-analysis registered 
on PROSPERO (CRD42022300577) including randomized controlled 
trials (RCTs) and observational studies investigating the influence of 
maintenance or creep fluid choice on sodium intake in ICU patients. 
We excluded studies not written in English, without control patients, 
evaluating resuscitation fluids only, and investigation in selected 
patient populations (children, patients with neurologic disease, burn 
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patients). The conduct of this SR was based on the Cochrane Collab-
oration Guidelines. We performed a systematic search on PubMed, 
EmBase, and the Cochrane Library databases and in references of all 
eligible publications published until 31th December 2022. We system-
atically assessed the risk of bias.
For the outcomes, pooled unstandardized mean difference or odds 
ratios (OR) with 95% confidence intervals (CI) were obtained.
Results. We identified 21 out of 7,370 articles eligible for full-text anal-
ysis. Four studies, thereof one RCT [5] and three observational studies 
[3, 4, 6] (951patients) were eligible for meta-analysis. Risk of bias was 
moderate across studies. Our meta-analysis showed a mean difference 
in daily sodium intake of − 117 mmol/d (95%CI − 174; − 59; p < 0.001) 
with the use of low sodium versus high sodium content solutions. This 
corresponds to a mean reduction in sodium intake of 2.7  g on aver-
age. We observed considerable heterogeneity (I2 = 95%) but no evi-
dence of small-study effects (p = 0.34). We noted no differences in the 
incidences of hypernatremia (OR 0.85; 95% CI 0.51; 1.41) nor hypona-
tremia (OR 2.21; 95% CI 0.77; 6.33). Risk of hyperchloremia was lower 
(OR 0.26; 95%CI 0.1; 0.64) in the low sodium group. Observational data 
hints towards a higher fluid balance in the high sodium group.
Conclusions. The use of low sodium content maintenance and creep 
fluids reduces sodium burden by a relevant amount compared to the 
use of standard high sodium content fluids.
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Introduction. Intensive Care Units normally have improved doctor to 
patient ratios compared to general hospital wards, however even ICUs 
have variation in staffing levels depending on the time of day. Typi-
cally, the levels are better during the daytime, whereas evening and 
overnight shifts rely on fewer clinicians. This analysis aimed to evaluate 
the impact of this discrepancy on patient mortality.

Objectives. To determine if there was a significant difference in mor-
tality between ICU patients admitted during the fully staffed daytime 
period and the on-call staffed evening and overnight periods.
Methods. ICU admissions in a single district general hospital ICU were 
analysed, using WardWatcher software.
Inclusion criteria were all unplanned adult ICU admissions during a 16 
year period (2006 to 2022). Exclusion criteria were patients < 18 years 
old; planned admissions and transfers from other hospitals.
The data was divided into 2 time periods based on when the patient 
was admitted to ICU:
In hours (08:00 to 17:30)—the period when the ICU was fully staffed.
Out of hours (17:31 to 07:59)—the period of on-call ICU staffing.
Primary outcomes were patient deaths during ICU stay and patient 
deaths during entire hospital stay.
One tailed Chi squared test was used for all statistical analyses with 
a significance level of p < 0.05. Microsoft Excel was used for the 
calculations.
Results. A total of 10,946 admissions were analysed. 3907 were in 
hours, 7039 were out of hours.
There were 879 ICU deaths for the in hours group (mortality 22.5%) 
and 1251 ICU deaths for the out of hours group (mortality 17.8%). The 
overall in ICU mortality of 19.5% was comparable to the national level 
of 18.1% (1).

Table 1 (abstract 000311)  ICU mortality for in hours admissions vs 
out of hours admissions

Admissions ICU deaths ICU Mortality (%)

In hours 3907 879 22.5

Out of hours 7039 1251 17.8

P < 0.0001

There were 1150 total hospital stay deaths for the in hours group (mor-
tality 29.4%) and 1762 total hospital stay deaths for the out of hours 
group (mortality 25.0%).

Table 2 (abstract 000311) Total hospital stay mortality for in hours 
admissions vs out of hours admissions

Admissions Hospital stay 
deaths

Hospital stay 
mortality (%)

In hours 3907 1150 29.4

Out of hours 7039 1762 25.0

P = 0.0002

Conclusions. Both ICU and total hospital stay mortality were signifi-
cantly higher for patients admitted during the fully staffed daytime 
period compared to the on-call staffed evening and overnight period.
This is in keeping with the higher mean APACHE II score (2) for in hours 
ICU admissions (16.3) compared to out of hours admissions (15.3) 
demonstrating that these patients were more severely unwell at time 
of admission.
One possible explanation for this difference is that unwell patients on 
the hospital wards are not monitored as closely out of hours hence 
may not be identified and escalated during this period of reduced 
staffing. These patients will then only be identified and referred to 
ICU during the daytime and admitted once they have become more 
unwell.
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Introduction. The role of the ward environment rarely features in 
patient-level early warning systems, despite the evidence linking ward 
strain to compromised patient care and outcomes. In the emergency 
department, patient capacity strains were associated with longer 
length of stay (Chiu et  al., 2018), increased risk of preventable medi-
cal errors (Epstein et al., 2011) and increased in-patient mortality (Sun 
et al., 2013).
Patients with low acuity but high dependency may still absorb nursing 
time that would otherwise be spent on care processes such as vitals 
monitoring, medication administration, patient repositioning. Delays 
in such care processes put other patients on the ward at an increased 
risk of deterioration (Ball et  al., 2014). The NEWS score defines the 
future risk of the individual (index) patient. Aggregating NEWS scores 
for the non-index patients within a ward may provide a useful metric 
of health system strain that affects the outcome of the index patient.
Patient deterioration on wards is both a care quality and patient safety 
challenge.
Objectives. To measure the association between the overall burden of 
physiological risk (derived from NEWS/NEWS2) from the community 
of patients on a ward and the index patient’s risk of referral to a rapid 
response (outreach) team (RRT).
Methods. The study was approved by NHS REC 21/LO/0437—as part 
of larger piece of work on managing bed demand. We used a 90-day 
convenience sample (August–November 2022) of all inpatients at an 
urban teaching hospital in the UK. We abstracted demographics (age, 
gender), ward location and specialty group (e.g. surgery, medicine, 
etc.), and all NEWS measurements during the inpatient episode.
We created a 12-h lookback table for the ward and group, and a 3-h 
lookback for measuring patient deterioration. We calculated ward-
based aggregates (mean, maximum and median ward NEWS for each 
patient-hour) in addition to aggregates for physician specialty group 
(referred to as ‘area’ below). These were normalised to account for the 
usual level of acuity in each location. The aggregates were re-calcu-
lated to exclude the index patient. We defined future deterioration 
as an increase in NEWS for the index patient, or a referral to the RRT. 
We used Python v3.9.5 and Scikit-learn v1.0 for data preparation and 
analysis, and built an ensemble decision tree using XGBoost. Code is 
available upon request.
Results. Our model (with hyperparameter tuning via a search grid) 
showed a good predictive power with R2 = 0.757 using a random 
70/30 test-train split and a fivefold cross-validation. The most impor-
tant features were the normalised ward mean NEWS in the preceding 
12 h, the uncorrected area and ward mean NEWS and the number of 
NEWS observations recorded in the ward (perhaps a proxy for strain/
busy-ness) [Fig. 1].
In Fig. 2, we should the actual and the predicted NEWS for this model 
with a fit line. While the model fit shows clear correlation, significant 
variation remains from unmodelled patient and system level effects. 
Health system factors at both the ward and area (specialty) levels are 
strongly associated with future deterioration.
Conclusions. This is the first report demonstrating that aggregate 
physiological risk derived from the community of patients within a 
ward, or managed by a specialty is associated with individual patient 
deterioration. The aggregate risk is derived from routinely measured 
data (NEWS score) and therefore readily generalizable. Future work 
will compare the relative contribution of individual physiological risk 

in the index patient to the aggregate physiological risk from the com-
munity, and expand the range of inputs to define ward strain.

Plot of feature importance—the highest importance features impli-
cate normaised mean NEWS in the ward and physician on-call cover 
areas and the the number of NEWS observations taken.

Actual patient NEWS versus predicted NEWS using the XGBoost model 
with only ward and area-based factors.
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Introduction. Patients report thirst as one of the most distressing 
symptoms of critical illness (1). A dedicated thirst intervention based 
on the Puntillo thirst bundle (3) has been successfully piloted at our 
Trust (2).
Objectives. To describe the launch of a Thirst Bundle as part of rou-
tine care in critical care and examine patient outcomes and staff 
confidence.
Methods. The Thirst Bundle was launched in 4 mixed cohort ICU units 
(54 beds) through a Plan Do Study Act (PDSA) approach. Thirst Bun-
dle contents was reviewed by an cross-specialty steering group and 
former patient advisors. Staff training was provided during the launch 
period. A reporting system was established in the electronic notes to 
capture outcomes. Equipment including access to ice was set up for 
each unit. Each unit was reviewed for one month resulting in data 
collection of between 100–120 applications of the Bundle. Thirst was 
assessed before and after application of the bundle using patient or 
clinician report of thirst severity via anchor word rating (none, mild, 
moderate, severe). The intervention included iced swabs, ice cold 
sprays and a menthol balm. Staff feedback was gained via anonymous 
questionnaires distributed across the units to explore awareness of 
the Thirst Bundle, perceptions of its effectiveness and confidence in its 
use.
Results. Data were collected from 106 patients who received 441 
applications of the Thirst Bundle in the study period. Median length 
of stay was 12 days. 56% (n = 245) of interventions were provided to 
nil by mouth patients and 52% (n = 228) had their own airway, the 
remainder having tracheostomy (40%, n = 179) or endotracheal (8%, 
n = 34) tubes in-situ. Thirst was reported in 67% (n = 295) of thirst 
assessments. Incomplete reporting led to data loss in 15% (n = 67). 
75% (n = 171) of applications resulted in reduction in thirst following 
application of the bundle. Twenty-three staff feedback forms were 
collected during the study period and 78% (n = 18) of responders 
had used the Thirst Bundle with patients. Of staff who had used the 
bundle, effectiveness and confidence were both reported as a median 
of 8.5/10. Results were deemed as favourable to staff and patient 
experience and a Thirst Bundle procedure with video guide was sub-
sequently created and approved for local publication via local govern-
ance processes.
Conclusions. We have used existing evidence (3) to adapt a Thirst 
Bundle for clinical application in large critical care provision. Data 
examining reduction of thirst symptom burden showed effectiveness 
in 75% of applications. Staff feedback suggested good awareness of 
the bundle and high levels of perceived efficacy and confidence in 
usage. Production of a clinical procedure guide inclusive of a video 
now aims to support ongoing usage. Further work will now seek to 
maintain the Thirst Bundle as part of routine critical care symptom 
management.
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Introduction. Covid-19 is a global pandemic that does not affect res-
piratory system alone. Severe covid-19 cases involve multiple organs, 
exhibit high morbidity and mortality and are often admitted to ICU. 
Various cardiovascular complications have been described. Arrhyth-
mias are found in 7% of patients and 44.4% in the ICU (1). Atrial fibrilla-
tion (AF) is the most common. Preexisting and new-onset AF is related 
to mortality. CHA2DS2-VASc score was designed to evaluate thrombo-
embolic risk in AF but now is related to mortality in different patholo-
gies, new AF episodes and AF recurrence (2).
Objectives. To investigate the association of CHA2DS2-VASc with 
new-onset AF, mortality and ICU stay in covid-19 patients admitted to 
a medical ICU.
Methods. This study is an retrospective, observational, single-center, 
case series study. It was conducted in a medical ICU of a tertiary hospi-
tal in northern Greece. Sample of the study included 163 patients that 
were admitted to the ICU between March 2020 and April 2022 with 
the diagnosis of covid-19 infection verified by PCR testing. In order to 
study new-onset AF, 12 patients with history of AF were excluded. We 
gathered information about demographics, medical history, clinical 
and laboratory presentation and outcome.
Results. Mean age of patients was 64 (IQR 56.5–71) years and the major-
ity of them (67.5%) were males. About half of them were hypertensive 
(52.15%) and obese (51.53%). Median value of APACHE II score was 15 
(IQR 13–18) indicating a relatively low 15% mortality. Median value of 
SOFA score was 6 (IQR 4–8) that corresponds to 10% mortality. CHA2DS2-
VASc score exhibited a median value of 2 (IQR 1–3). Advanced age 
was significantly related to new-onset AF (p < 0.001, 95% CI − 11, − 4). 
Increased CHA2DS2-VASc was significantly associated with new-onset AF 
(p = 0.003, p < 0.05, 95%CI − 2, − 2.46e−05). Other factors that predicted 
new-onset AF were arterial hypertension (p = 0.042, p < 0.05, OR = 2.29, 
95%CI 1.02,5.15) and stroke (p = 0.047, p < 0.05) that are components of 
CHA2DS2-VASc score. CHA2DS2-VASc was also strongly related to ICU 
mortality (p = 0.029, 95%CI − 1, 8.6e−5). Mortality was associated with 
new-onset AF (p < 0.001, OR 5.87, 95% CI 2.43,14.17), ICU stay (p = 0.016, 
p < 0.05, 95%CI − 7, − 1), advanced age (p = 0.001, p < 0.05, 95%CI − 9, 
− 2), APACHE II (p = 0.04, p < 0.05, 95%CI − 3, − 7.67e−5) and SOFA score 
(p = 0.033, p < 0.05, 95%CI − 1, − 2.61e−5). CHA2DS2-VASc was not asso-
ciated with ICU stay (p = 0.842, 95%CI − 1.21,1.48).
Conclusions. In our sample of ICU covid-19 patients CHA2DS2-VASc 
score was significantly associated with new-onset AF and ICU mortal-
ity, but not with ICU stay.
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Introduction. Hyper- and hypo-inflammatory subphenotypes have been 
described in patients with acute respiratory distress syndrome (ARDS) 
[1]. However, whether these subphenotypes precede the development 
of ARDS is unclear. We hypothesized that inflammatory subphenotypes 
can be identified in patients at risk of ARDS presenting to the emergency 
department.
Methods. LIPS-A, a double-blind, randomized, placebo-controlled trial 
evaluating the efficacy of aspirin in preventing ARDS, was conducted 
at 16 US hospitals between 2012 and 2014 [2]. Patients at risk of ARDS 
(Lung Injury Prediction Score [LIPS] ≥ 4) who presented to the emergency 
department were included. Development of ARDS by day 7 was the pri-
mary outcome. In this secondary analysis, we applied latent class analysis 
(LCA) to data collected in the emergency department (day 0, before treat-
ment initiation) to test for the presence of inflammatory subphenotypes 
before the onset of ARDS. To assess stability of identified subphenotypes 
over time, we repeated LCA on day 1 and 4, respectively. Class-defining 
variables were selected based on published literature and availability in 
LIPS-A, including patient demographics, vital signs, and inflammatory bio-
markers. We further explored whether outcomes and treatment effects of 
aspirin varied across subphenotypes.
Results. 376 (96%, 189 received aspirin) of 390 patients in the LIPS-A trial 
were included in this analysis after excluding patients with missing data 
for inflammatory biomarkers on day 0. LCA upon admission to the emer-
gency department suggested strong evidence for the presence of two 
latent classes at baseline: 72 (19%) patients demonstrated characteristics 
of a hyper-inflammatory subphenotype and 304 (81%) had a hypo-inflam-
matory subphenotype (Fig. 1). The two-class model performed better than 
the single-class model, while additional classes did not improve model 
fit. Presence of the subphenotypes identified at baseline was confirmed 
on day 1 and 4 in a subgroup with available data (n = 244, Fig. 2A). Class 
assignment of patients at day 0 remained mostly stable throughout day 
1 (93%). 44 (18%) patients switched class from day 1 to 4. Of these, 42 
(95%) improved from the hyper-inflammatory to hypo-inflammatory class 
(Fig. 2B). Incidence of ARDS did not differ significantly between subphe-
notypes identified at baseline (Table  1). However, patients consistently 
assigned to the hyper-inflammatory class throughout the study period 
were at increased risk of ARDS compared to the rest of the cohort (32% ver-
sus 10%, p = 0.010). Patients presenting hyper-inflammatory characteris-
tics at baseline had higher 1-year mortality, fewer ventilator-free days, and 
longer ICU and hospital length of stay. Baseline subphenotypes did not 
modify the treatment effect of aspirin (Table 1).

Table 1 (abstract 000316) Outcomes by subphenotype at baseline

Outcome Hypo‑
inflammatory

Hyper‑
inflammatory

p‑value p‑for‑aspirin‑
interaction

ARDS 25 (8.2%) 10 (13.8%) 0.14 0.36

28-day mortal-
ity

25 (8.2%) 9 (12.5%) 0.26 0.68

1-year mortality 61 (20.0%) 25 (34.7%) 0.008 0.54

VFD (days) 28 (27 to 28) 28 (23 to 28) 0.010 0.88

Outcome Hypo‑
inflammatory

Hyper‑
inflammatory

p‑value p‑for‑aspirin‑
interaction

ICU LOS (days) 0 (0 to 3) 3 (2 to 6)  < 0.001 0.16

H LOS (days) 5 (3 to 9) 9 (6 to 18)  < 0.001 0.46

Medians (IQR) or frequencies (%) with p-values for between-group 
comparison and p-for-interaction of baseline subphenotype with 
aspirin treatment regimen from logistic or negative binomial regres-
sion. Abbreviations: VFD, Ventilator-free days; LOS, Length of stay; H, 
Hospital.
Conclusions. Previously described hyper- and hypo-inflammatory 
subphenotypes precede the development of ARDS, remain stable 
over time, and can be identified in patients at risk of ARDS presenting 
to the emergency department. Patients consistently demonstrating 
hyper-inflammatory characteristics are at increased risk of ARDS. Early 
identification of inflammatory subphenotypes could be considered as 
potential target and predictive enrichment strategy in future trials on 
the prevention of ARDS.

Figure 1 (abstract 000316)   Subphenotypes identified in patients at 
risk of ARDS presenting to the emergency department
Standardized values of continuous class-defining variables upon pres-
entation to the emergency department (day 0, before treatment ini-
tiation). Variables are ordered by degree of separation between the 
identified classes, with those that were highest in the hyper-inflamma-
tory subphenotype on the left. The y-axis represents standardized vari-
able values with a mean of 0 and a standard deviation of 1. To visualize 
class profiles, values of individual variables are connected by lines.
Abbreviations: IL, Interleukin; TNF, Tumor necrosis factor; Ang, Angi-
opoietin; Temp, Temperature; Resp, Respiratory; BMI, Body mass index; 
SP-D, Surfactant protein D; SBP, Systolic blood pressure; WBC, White 
blood cells; Hb, Hemoglobin.

Figure  2 (abstract 000316)   Stability of subphenotypes over time. 
Panel A shows standardized values of class-defining variables by 
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subphenotypes identified on day 0, 1, and 4. Latent class analysis was 
performed in a subgroup of patients with available data for inflam-
matory serum biomarkers on all reassessments (n = 244). For better 
comparison, variables are ordered based on their degree of class sepa-
ration in the full cohort on day 0 (as shown in Fig. 1). Panel B shows 
the number of patients assigned to the hyper- and hypo-inflamma-
tory subphenotype for each respective time point. Connecting lines 
represent switching of classes. 228 (93%) patients remained in their 
assigned class from day 0 to day 1. 44 (18%) patients switched class 
from day 1 to 4. 42 (95%) of class switches during this period were 
improvements of patients from the hyper-inflammatory to hypo-
inflammatory subphenotype. Among those consistently assigned to 
the hyper-inflammatory subphenotype throughout the study period, 
32% developed ARDS, significantly more than in the rest of the cohort 
(10%, p = 0.010)
Abbreviations: IL, Interleukin; TNF, Tumor necrosis factor; Ang, Angi-
opoietin; Temp, Temperature; Resp, Respiratory; BMI, Body mass index; 
SP-D, Surfactant protein D; SBP, Systolic blood pressure; WBC, White 
blood cells; Hb, Hemoglobin.
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Introduction. Metabolic disturbances induced by sepsis include hyper‑
lactatemia with enhanced glycolysis and impaired glucose homeosta‑
sis, protein hyper‑catabolism, and altered fatty acid (FA) metabolism. 
Prevalently dysfunctional hearts during the acute phase of septic shock, 
with unclear preferences for energetic fuels, are usually supported by 
catecholamine infusions. Amongst alternative candidates to catecho‑
lamines, apelinergics apelin‑13 (APL‑13) and Elabela (ELA) efficiently 
support myocardial contractile impairment in experimental sepsis and 
purport to be mitotropes and energy protectors.
Objectives. To establish the impact of apelinergics on cardiac tissue 
& cardiomyocyte`s glucose and fatty acid metabolism and associated 
key-limiting enzymes in an experimental model of septic shock in rats.
Methods. Sepsis-induced Myocardial dysfunction is induced by Cecal 
Ligation and Puncture (CLP) -vs sham- in male adult rats chronically i–v 
infused with saline; APL-13 (15 μg/kg/hr); or ELA (39 μg/kg/hr, respec-
tively) for 18 h. Heart tissues are used to measure major glucose and 
fatty acid transporters GLUT4 and CD36 expressions by WB, as well 
as pyruvate dehydrogenase (PDH), carnitine palmitoyl transferase 
1 (CPT1) and citrate synthase (CS) enzymatic activities. In addition, 
adult cardiomyocytes (acm) are isolated from CLP (vs. sham) rats and 
exposed to APL-13; ELA (1-3 mg/mL, 30  min−1 h) for main transporters 
GLUT4 and CD36 expressions and associated glucose (2-NBDG) and FA 
(Bodipy-C16) real-time uptake assays. Oroboros respirometry is addi-
tionally studied on fresh heart fibers.

Results. Although apelin receptor (APJ) overall expression is 
decreased in CLP hearts, the infusion of apelinergics enhances APJ 
sarcolemmal-to-endosomal distribution in acm (see jpg picture), with 
potentially increased receptivity. Apelinergics tend to favour (increase) 
glucose use in normal hearts (i.e., enhanced GLUT4 expression and 
2-NBDG uptake). On the opposite, APL-13 -not ELA- rather rises CD36 
expression in CLP hearts (+ 43[27–88] %, p = 0.004 vs. sham), and 
both apelinergics further increase amounts of FA taken up by acm iso-
lated from CLP hearts (APL-13: + 30 ± 6%; ELA: + 19 ± 9%, p < 0.0001 
and = 0.004 vs. control, respectively). In parallel, CPT1 (FA pathway 
rate-limiting enzyme) but not PDH (glucose pathway rate-limiting 
enzyme) activity is further increased by apelinergics (APL-13 p = 0.002, 
ELA, p = 0.03 vs. CLP-saline) in CLP hearts, and ELA more specifically 
reduces the effectiveness of malonyl CoA to inhibit CPT-1 in CLP heart 
fibers (p = 0.05). CLP-induced reduction of CS activity (mitochondrial 
function) is restored by APL-13 (p = 0.002 vs. CLP-saline).
Conclusions. Experimental sepsis shifts the apelinergic-driven domi-
nant metabolic pathway from glucose to FA oxidation in the heart 
and restores mitochondrial function. Already established improvers of 
heart function and outcome in experimental sepsis, apelinergics con-
firm their status of mitotropes.
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Introduction. The number of patients with solid cancer admitted to 
the ICU is growing, reaching 15% of ICU admissions in some series. 
Respiratory failure due to infections, lung toxicity and cancer progres-
sion is one of the leading causes of critical illness in this population.

https://doi.org/10.1016/S2213-2600(18)30177-2
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Objectives. To describe the cohort of patients with cancer admitted to 
the ICU due to respiratory failure and to analyse risk factors associated 
with mortality.
Methods. Ten-year (2010–2019) retrospective study, including con-
secutive adult patients with solid cancer admitted to the ICU due to 
respiratory failure. Respiratory failure was defined as PaO2 < 60 mmHg 
or SpO2 < 90%, tachypnea > 30  bpm, or respiratory distress at rest. 
Chi-Square, Fisher´s test, T test, U Mann–Whitney and logistic regres-
sion (including all variables with p < 0.1 in the univariate analysis) 
were employed as appropriate. Quantitative variables are reported as 
median (IQR) and categorical as frequency (%).
Results. One hundred and ninety-five patients were admitted for res-
piratory failure during the study period, 122 (62.6%) men, with a mean 
age of 65 (55–71) years. ECOG 0–1 was present in 137 (70.1%) of the 
patients. Lung 67 (34.4%), gastrointestinal 50 (25.6%), head and neck 
16 (8.2%) and urologic 16 (8.2%) were the most frequently involved 
cancers. Metastatic disease affected to 109 (55.9%) and neutropenia 
was present in 13 (7%) patients. The leading cause of respiratory fail-
ure was pneumonia 94 (48%). SOFA score was 7 (3–10). On admission, 
57 (29%) patients required invasive mechanical ventilation (IMV) and 
138 (81%) non invasive respiratory support (low flow oxygen (LFO) 16 
(82%), high flow oxygen (HFO) 116 (59.5%) and non-invasive mechani-
cal ventilation (NIMV) 6 (3.1%). One (0.5%) patient treated with LFO 
and 2 (1%) treated with NIMV required HFO, so 119 (61%) were treated 
with HFO. Sixty-two (52% of those treated with HFO) were affected by 
HFO failure (14 patients were not intubated due to a do not intubate 
order). During de ICU course 109 (55.9%) patients required IMV. One 
hundred and twenty-nine (66.2%) were treated with vasoactive drugs 
and 26 (13.3%) required renal replacement therapy (RRT). In-ICU, in-
hospital and one year mortality affected to 78 (40%), 102 (52.3%) and 
151 (78.7%), respectively. Differences between in hospital survivors 
and non- survivors are summarized in table 1. Patients whose perfor-
mance status was ECOG 0 or 1 had a lower risk for in-hospital mortality 
(OR: 0.37; CI 95%: 0.18–0.76; p = 0.007) while HFO failure (OR: 6.2; 95% 
CI: 2.8–13.3; p < 0.001) and mechanical ventilation (OR: 6.2; 95% CI: 
2.8–13.3; p < 0.001) were associated with a higher in-hospital mortality.

Table 1 (abstract 000320) Differences between in-hospital survivors 
and non-survivors

Variables Survivors (n = 93) Non‑
survivors 
(n = 102)

p‑value

Age (years) 66 (55–72) 65 (56–71) 0.385

Lung cancer 27 (29) 40 (39.2) 0.225

Metastatic disease 51 (54.8) 42 (45.2) 0.776

ECOG 0–1 73 (79.4) 64 (62.8) 0.011

SOFA (day 1) 6 (3–9) 7 (3–11) 0.101

Neutropenia 7 (7.6) 6 (6.4) 0.743

Pneumonia 39 (41.9) 55 (53.9) 0.115

VAD 56 (60.2) 73 (71.6) 0.094

RRT 12 (12.9) 14 (13.7) 0.866

IMV 39 (41.9) 72 (70.6)  < 0.001

HFO 57 (56.8) 62 (60.8) 0.942

HFO failure 11 (11.8) 54 (52.9)  < 0.001

Time to IMV (HFO failure) 1 (0–3) 1 (0–5) 0.878

Conclusions. Respiratory failure is still associated with a significant in-
hospital mortality, which is not associated with baseline disease, even 
in metastatic cancer, but with organ failure. Patients requiring invasive 
respiratory support and those failing on HFO had a higher mortality, 
so better strategies for optimizing and selecting patients under non-
invasive support are needed. A good performance status (ECOG 0–1) 
had a protective effect.

Topic: Haematologic-oncologic issues in the ICU.

000321  
Advanced organ support (ADVOS) in patients with acute‑on‑chronic 
liver failure: subgroup analysis of the Registry on Extracorporeal 
Multiple Organ Support
J. Weinmann-Menke1, V.  Fuhrmann2, T.  Bingold3, A. Perez Ruiz De  Garibay3, 
A.  Faltlhauser4, B.  Tyczynski5, D.  Jarczak2, M.  Sander6, S.  Kluge2

1I. Medical clinic and polyclinic, University Medical Center of the Johannes 
Gutenberg-University Mainz, Mainz, Germany; 2Department of intensive 
care medicine, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany; 3Medical Research, ADVITOS GmbH, München, Germany; 
4Medical clinic I, Weiden Clinic, Weiden in der Oberpfalz, Germany; 
5Nephrology, Essen University Hospital, Essen, Germany; 6Department 
of anesthesiology, intensive care medicine and pain therapy, University 
Hospital Giessen, UKGM, Justus‐Liebig University Giessen, Giessen, 
Germany
Correspondence: A. Perez Ruiz De Garibay
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000321

Introduction. Extracorporeal albumin dialysis (ECAD) might be indi-
cated for acute-on-chronic liver failure (ACLF). ADVOS is an advanced 
ECAD system intended for multiple organ support. The EMOS-Registry 
(DRKS00017068) collected real world data in patients treated with 
ADVOS.
Objectives. This analysis of the EMOS-Registry compares the effects of 
ADVOS in patients with ACLF.
Methods. In this fourth analysis [1], all patients enrolled until close-
out were assessed for eligibility. Patients with documented pre-exist-
ing liver disease and a complete dataset allowing the calculation of 
CLIF-C ACLF score were included. Demographic characteristics and 
surrogate markers before the 1st ADVOS treatment and after the 1st 
and last ADVOS sessions were analyzed for patients with ACLF 1, 2 and 
3. CLIF-C ACLF Score was used to calculate the 1-month standardized 
mortality ratio (SMR) based on [2] and [3].
Results. 87 patients with documented ACLF before the first ADVOS 
treatment were included (8 with ACLF 1, 26 with ACLF 2 and 53 with 
ACLF 3). Significant differences were observed in vasopressor use, 
hepatic encephalopathy grade and presence of acidosis according to 
the ACLF grade. 29, 97 and 233 ADVOS sessions were documented, 
respectively. Median low blood (120–150 ml/min) and concentrates 
flows (160 ml/min) were set for treatments with a median duration of 
16 h. As shown in Table 1, patients with ACLF 3 showed significantly 
improved values of creatinine, BUN, pH and base excess. The analysis 
of the CLIF-C ACLF score-standardized mortality rate (SMR) showed 
a trend towards improved survival in patients with ACLF 3, especially 
when CLIF-C ACLF score was ≥ 55. In this group a 31% survival rate was 
observed, while only 9% was expected [3]. This SMR of 0.76 (0.52–1.00) 
can be translated into a 22% absolute risk reduction and a number 
needed to treat (NNT) of 4.6 (Fig. 1). In all patients, few clotting events 
and 1 bleeding episode were associated with the intervention.

Table 1 (abstract 000321)  Course of treatment performance param-
eters. Median (IQR). *p < 0.05. ** p < 0.01 vs. before 1st ADVOS

Parameter Before 1st 
ADVOS

After 1st 
ADVOS

After last 
ADVOS

Bilirubin total 
[mg/dl]

ACLF 1 2.7 (1.6, 7.2) 3.3 (0.8, 8.5) 5.7 (1.25, 15.8)

ACLF 2 5.6 (2.8, 13.1) 6.1 (3.5, 14.5) 7.8 (3.6, 15.5)

ACLF 3 14.9 (4.8, 25.6) 12.6 (5.1, 22.2) 11.8 (6.1, 18.9)

Creatinine [mg/
dl]

ACLF 1 1.45 (0.77, 1.69) 1.35 (0.5, 2.4) 1.69 (1.69, 0.88)
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Parameter Before 1st 
ADVOS

After 1st 
ADVOS

After last 
ADVOS

ACLF 2 1.85 (0.71, 3.10) 0.92 (0.58, 1.61)* 0.83 (0.68, 1.60)

ACLF 3 1.93 (1.25, 3.92) 1.57 (0.86, 2.60) 1.34 (0.96, 1.80)*

BUN [mg/dl]

ACLF 1 14 (8, 38) 9 (5, 20) 13 (5, 13)

ACLF 2 32 (18, 52) 17 (12, 28)* 24 (14, 30)

ACLF 3 36 (19, 78) 30 (15, 45)* 25 (14, 36)*

pH

ACLF 1 7.35 (7.28,7.45) 7.40 (7.30, 7.47) 7.44 (7.42, 7.49)

ACLF 2 7.37 (7.29, 7.44) 7.45 (7.40, 7.49)* 7.42 (7.38, 7.44)

ACLF 3 7.33 (7.25, 7.41) 7.41 (7.38, 
7.46)**

7.40 (7.27, 7.44)

Base Excess 
[mmol/l]

ACLF 1 − 3.1 (− 8.6, 3.3) 0.2 (− 0.3, 2.7) 3.6 (1.2, 5.5)

ACLF 2 − 2.0 (− 7.5, 1.5) 2.1 (0.5, 4.5)* 1.6 (− 2.7, 6.1)

ACLF 3 − 7,6 (− 11.2, 
1.4)

0.5 (− 4.4, 3.3)** − 1.2 (− 8.4, 3.2)*

Conclusions. Results of this subgroup analysis of the EMOS registry 
are in line with a recent expert consensus reporting that ECAD may 
improve short-term survival, its efficacy appearing to be correlated 
with patient selection and intensity of treatment [4]. Patients with 
ACLF 3 seem to benefit most from the ADVOS therapy. Registry data 
must be carefully analyzed and should be validated in randomized 
controlled trials.

Figure 1 (abstract 000321)   CLIF-C Score-standardized 28-day mor-
tality rates. Data for ALL and ACLF 3 are based on expected mortality 
based on [2]. Data for CLIF-C ≥ 55 are based on [3]
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Introduction. Renal resistive index (RRI) is a bedside ultrasonographic 
quantification of renal perfusion obtained by using pulse waved Dop-
pler (Fig. 1). Elevated RRI has shown promise in early prediction of 
acute kidney injury in critically ill patients and after major surgery, but 
its role for risk assessment of long-term outcomes in these settings is 
not known.
Objectives. To investigate the association of preoperative RRI eleva-
tion and persistent renal dysfunction, major adverse kidney events 
(MAKE) and major adverse cardiovascular events (MACE) after cardiac 
surgery.
Methods. In this observational cohort study, RRI was measured in 
patients the day before undergoing on-pump cardiac surgery at a 
Swedish University Hospital. RRI ≥ 0.70 was defined as elevated. Per-
sistent renal dysfunction was defined as a decline in estimated glo-
merular filtration rate ≥ 25% compared to the preoperative value that 
sustained for more than three months. MAKE was a composite of per-
sistent renal dysfunction, renal replacement therapy, or death. MACE 
was a composite of myocardial infarction, unstable angina, decom-
pensated heart failure, stroke, or cardiovascular death. The Kaplan–
Meier method and Cox proportional hazard regression was used to 
investigate the association between elevated RRI and the outcomes 
up to five years after surgery.
Results. The study included 96 patients, of which 58 (60%) had ele-
vated preoperative RRI. Five years after surgery persistent renal dys-
function had occurred in 25 patients (26%), MAKE in 34 patients (35%), 
and MACE in 28 patients (29%). RRI was higher in patients developing 
persistent renal dysfunction (median RRI 0.78 (interquartile range (IQR) 
0.74–0.82) vs 0.70 (IQR 0.66–0.77), p = 0.001), MAKE (median RRI 0.77 
(IQR 0.72–0.81) vs 0.68 (0.65–0.76), p = 0.002), and MACE (median RRI 
0.77 (IQR 0.72–0.81) vs 0.70 (IQR 0.66–0.77), p = 0.006) compared to 
those not developing the outcomes. Patients with elevated RRI had 
higher cumulative incidences of persistent renal dysfunction (log-rank 
p < 0.001), MAKE (log-rank p < 0.001) and MACE (log-rank p = 0.007) 
(Fig. 2). After adjusting for multiple preoperative risk factors, elevated 
RRI was associated with persistent renal dysfunction (adjusted hazard 
ratio (aHR) 4.73 (95% confidence interval (CI) 1.37–16.2)) and MAKE 
(aHR 2.83 (95% CI 1.03–7.73)), but not with MACE (aHR 2.37 (95% CI 
(0.80–7.03)).
Conclusions. Elevated preoperative RRI is associated with persistent 
renal dysfunction and MAKE after cardiac surgery, with a strong ten-
dency for an association also with MACE. RRI may be used to tailor 
long-term follow-up of renal- and cardiovascular function in cardiac 
surgery patients.

Figure 1 (abstract 000324)   Example of how RRI is calculated from 
Doppler readings of intraparenchymal renal blood flow velocities
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Figure 2 (abstract 000324)  Cumulative incidence curves for persis-
tent renal dysfunction, MAKE and MACE in patients with normal and 
elevated RRI
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Introduction. Rapid response systems have been implemented with 
the aim of preventing patient deterioration, in-hospital cardiac arrest 
(CA) and related deaths. In our hospital, rapid response team (RRT) was 
introduced in 2012. In early April 2020, COVID-19 outbreak compelled 
rapid response team to pause due to insufficient staff.
Objectives. To investigate changes in unexpected CA with compari-
son between RRT-working period and the hiatus period.
Methods. A single center, cohort study of all unexpected CA in two 
periods. One is one-year period from April 2019 to March 2020 for 
which RRT was in operation before COVID-19 outbreak. The other is 
one-year period from May 2020 to April 2021 for which RRT was on 
hiatus after COVID-19 outbreak. Unexpected CA were identified from 
the rapid response systems database and patients’ case histories were 
reviewed from their medical records.
Results. The incidence of unexpected CA increased from 24 (0.78/1000 
admissions) in RRT-in-operation period to 35 (1.58/1000 admissions) in 
RRT-on-hiatus period. The median age was 72 (IQR45-79) with 45.8% 
male in RRT-in-operation period and 75 (IQR68-80.5) with 77.1% male 
in RRT-on-hiatus period. There were no COVID-19-related CA. The rate 
of death in unexpected CA was 71% (17/24) in RRT-in-operation period 
and 80% (28/35) in RRT-on-hiatus period. Any warning signs preced-
ing cardiac arrest were identified in 83% (20/24) in RRT-in-operation 
period and 71% (25/35) in RRT-on-hiatus period. We investigated 
which checkpoints for preventing CA were passed from identifying 
warning signs to appropriate intervention. As shown in the Table, 
appropriate monitoring, timely recognition of warning signs, timely 
communication with physicians and appropriate intervention were 
seen in 71%, 42%, 50% and 38%, respectively in RRT-in-operation 
period. On the other hand, each checkpoint pass rates decreased to 
57%, 31%, 26% and 11% in RRT-on-hiatus period, respectively.
Conclusions. Unexpected CA increased on the hiatus of RRT. Several 
checkpoints involved with afferent component including monitor-
ing, recognition of warning signs and communication with physicians 
were not passed in many cases in RRT-on-hiatus period, indicating that 
vigorous education about afferent component for general ward staffs 
was necessary. Furthermore, it was suggested that RRT activity itself 
was critical for appropriate intervention for preventing CA.

Table (abstract 000328) Comparison of unexpected cardiac arrest 
between RRT-in-operation period and RRT-on-hiatus period. CA: car-
diac arrest
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Introduction. Sepsis-associated acute kidney injury (SA-AKI) severity 
and trajectory correlated with mortality. Early recognition of different 
subphenotypes of SA-AKI could help to customize their management 
during the first stage of care. In this line, Acute Dialysis Quality Initia-
tive (ADQI) expert panel suggest that combine kidney stress/damage 
biomarkers with kidney function parameters, could help to better-
characterize AKI and help physician to early individualize particular 
phenotypes of patients in view to customize their management dur-
ing the first stage of care.
Methods. In this post hoc analysis of prospective multicenter study. 
We combined kidney function parameters: prior serum creatinine 
(SCr) and eGFR, SCr at inclusion (0  h) and 24  h, blood urea nitrogen 
at 0  h, weight-corrected urine output (UO) at 0  h, 6  h,12  h and 24  h 
with serial measures of urine [TIMP-2]*[IGFBP7] at 0  h, 6  h, 12  h and 
24  h; using an unsupervised hierarchical clustering of principal com-
ponents approach; to identify different phenotypes of SA-AKI. We 
compared start of RRT and seven-day survival rates in the different 
subphenotypes.
Results. One hundred and eighty-four patients presenting SA-AKI 
within the first six hours of septic shock diagnosis were included. 
Three distinct subphenotypes were identified: subphenotype A (99 
patients) characterized by conserved UO, low SCr and low [TIMP-
2]*[IGFBP7] level, subphenotype B (74 patients) characterized by prior 
chronic kidney dysfunction, higher SCr, low UO, intermediate [TIMP-
2]*[IGFBP7] level and subphenotype C characterized by very low UO 
and very high [TIMP-2]*[IGFBP7] level. Renal replacement therapy was 
initiated within the first seven days in four (4%), 27 (36%) and three 
(27%) patients of sub-phenotype A, B and C, respectively (p < 0.001). 
After adjustment for confounding factor, seven-day survival rate [95% 
CI] was respectively of 88% [80–96], 80% [72–88] and 75% [56–94] in 
the subphenotype A, B and C. With subphenotype A as reference, the 
adjusted hazard-ratio [95%CI] for seven-day mortality was 1.53 [0.76–
3.08]; p = 0.24 in the subphenotype B and 5.90 [2.04–17.07]; p = 0.001 
in the subphenotype C.
Conclusions. Combining classical kidney function indicators to a 
cell-cycle arrest urine biomarker, we identified three distinct subphe-
notypes of SA-AKI, with different short-term trajectory and survival 
rate. This could be useful to better stratify patients at the early phase 
of septic shock, but need to be confirm in an independent and larger 
cohort.

Topic: Acute Kidney Injury and haemofiltration.
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Introduction. Intensive care unit (ICU) patients frequently develop 
contractile weakness of the diaphragm, the main muscle of inspira-
tion. ICU patients with diaphragm weakness are at much higher risk 
for difficult weaning from the mechanical ventilator, which contrib-
utes to mortality and poses a high economic burden (1). Due to a lack 
of knowledge regarding the molecular changes in the diaphragm, 
no pharmacological treatment is available to improve diaphragm 
contractility.
Methods. We compared diaphragm biopsies from ventilated ICU 
patients (N = 54) to those of non-ICU patients (N = 27) and integrated 
ultrastructural, biophysical, biochemical and clinical data. Further-
more, we studied quadriceps muscle biopsies of mechanically venti-
lated patients and the diaphragm in mechanically ventilated rats to 
elucidate the role of unloading due to mechanical ventilation opposed 
to critical illness.
Results. In diaphragm myofibers of ventilated ICU patients, the key 
contractile protein  myosin is trapped in the energy-sparing, super-
relaxed state. This state impairs the binding of  myosin to actin during 
diaphragm contraction. Proteomics studies indicate that super-relaxed 
myosins in the diaphragm are evoked by dephosphorylation of myo-
sin regulatory light chains,  and studies in ventilated rats identified 
contractile inactivity of the diaphragm as a cause of  myosin light chain 
dephosphorylation. Increased super-relaxed myosins were not found 
in  myofibers of leg muscles of ICU patients. We re-activated the con-
tractile proteins in diaphragm myofibers from ventilated ICU patients 
with novel small molecule compounds targeting another contractile 
protein, troponin, and this restored the contractile force to normal 
levels.
Conclusions. In conclusion, our results reveal a new pathomechanism 
underlying diaphragm contractile weakness in ventilated ICU patients, 
i.e., an increased population of SRX myosins due to hypophospho-
rylation of RLCs. We also show that novel small molecule compounds 
restore physiological force levels.
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Introduction. The association between CT hypotension complex find-
ings reflected in initial contrast-enhanced CT and early mortality or 
prediction of massive transfusion is not well known.
Objectives. To evaluate the usefulness of initial contrast-enhanced CT 
findings for predicting early mortality and/or massive transfusion in 
patients with traumatic injury.
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Methods. We retrospectively reviewed patients with traumatic injury 
who visited a single tertiary trauma center between January 2020 and 
December 2021. Patients with injury severity score under 9, patients 
who expired 7  days after arriving at the emergency department, or 
patients who did not undergo initial contrast-enhanced CT were 
excluded. The subjective CT hypotension complex findings values 
of abdominal solid organs including liver, spleen, pancreas, kidneys, 
adrenal glands, thickened bowel loops finding and the diameters of 
the abdominal aorta and inferior vena cava were used to evaluate the 
association with mortality.
Results. Of 432 patients with traumatic injury 250 patients were 
included. Twenty-one patients died within 7  days of admission and 
229 patients survived until 30 days of admission. When analyzed the 8 
variables by multiple regression analysis adjusting by stepwise regres-
sion, hypo-enhancement of spleen (OR 17.09, 95% CI; [4.89–62.13] 
p < 0.001) and IVC diameter (OR 0.85, 95% CI; [0.73–0.98] p = 0.034) 
were related to 7 days mortality. Of the 8 variables collected on initial 
contrast-enhanced CT scan, thickened bowel loops (OR 6.26, 95% CI; 
[1.52–26.12] p = 0.01), and IVC AP diameter (OR 0.85, 95% CI; [0.75–
0.97] p = 0.017), showed the correlation with prediction of massive 
transfusion.
Conclusions. In patients with traumatic injury, the contrast-enhanced 
CT hypotension complex can help predict the patient`s prognosis 
by reflecting the hypovolemic state as well as evaluating the extent 
of trauma. Among these complexes, hypo-enhancement of spleen 
and IVC diameter findings can predict the early mortality of trauma 
patients, and thickened bowel loops and IVC AP diameter can be feasi-
ble for predicting massive transfusion.

Table 1 (abstract 000331) Characteristics of patients

Table 2 (abstract 000331) CT hypotension complex findings reflected 
in early mortality; multiple regression analysis and finally selected 
model

Table 3 (abstract 000331) CT hypotension complex findings reflected 
in massive transfusion; multiple regression analysis and finally selected 
model
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Introduction. Recently, it has been suggested that patients with high 
respiratory effort during mechanical ventilation (MV) may induce lung 
injury. Therefore, proper control of respiratory effort in patients on MV 
is considered important for the prevention of lung injury. In addition, 
as a general clinical indicator, patients with high respiratory effort are 
often considered to be associated with dyspnea. However, the rela-
tionship between dyspnea and respiratory effort has not been clarified 
yet.
Objectives. The primary objective of this study was to examine the 
relationship between three dyspnea rating scales and respiratory 
effort in patients undergoing MV.
Methods. We performed a prospective observational study of patients 
admitted to intensive care unit (ICU) of the University Hospital in 
Japan between February 2020 and March 2022. Patients who were 
at least 20 years old and expected to require MV for more than 24 h 
were included in this study. Dyspnea was measured using Respiratory 
Distress Observation Scale (RDOS), Intensive Care Respiratory Distress 
Observation Scale (IC-RDOS), and Mechanical Ventilation Respiratory 
Observation Scale (MV-RDOS). Respiratory effort was measured using 
airway occlusion pressure: the negative pressure at the start of spon-
taneous inspiration (the first 0.1  s) (P 0.1). Measurements were per-
formed at a maximum of 2 points between the ICU admission day and 
day 4. Measurements were performed independently by two investi-
gators, who were blinded to each other’s data. Pearson’s correlation 
coefficients (r) were used to examine relationships between variables.
Results. A total of 253 patients were eligible, 122 were excluded, 
and finally 131 were included in the study. Of the included patients, 
69 patients on MV were able to measure P 0.1 and were included in 
the statistical analysis. Data including total 105 observation points 
from the 69 patients were collected. Low negative correlation were 
confirmed between RDOS, IC-RDOS, MV-RDOS, and P 0.1 (r = − 0.293, 
p = 0.003; r = −  0.240, p = 0.014; r = −  0.260, p = 0.008, respectively) 
(Fig.  1). Stratified analysis by baseline disease, severity, and depth of 
sedation showed that RDOS, IC-RDOS, MV-RDOS, and P 0.1 had a low 
negative correlation only in the deep sedation group (r = −  0.347, 
p = 0.020; r = −  0.325, p = 0.029; r = −  0.352, p = 0.018, respectively) 
(Fig. 2). This correlation tended to be stronger compared to all patients. 
On the other hand, no significant correlations were demonstrated in 
the other stratified analyses.
Conclusions. Dyspnea and respiratory effort showed a low negative 
correlation in patients using MV. This correlation was stronger in the 
analysis of the deep sedation group only. It was suggested that depth 
of sedation may have affected the correlation between dyspnea and 
respiratory effort.

Figure  1 (abstract 000332)  The correlation coefficients between 
three dyspnea rating scales and P0.1. A: correlation coefficients 

between RDOS and P0.1; B: correlation coefficients between IC-RDOS 
and P0.1; C: correlation coefficients between MV-RDOS and P0.1

Figure (abstract 000332)  The correlation coefficients between 
three dyspnea rating scales and P0.1 by depth of sedation. A: corre-
lation coefficients between RDOS and P0.1; B: correlation coefficients 
between IC-RDOS and P0.1; C: correlation coefficients between MV-
RDOS and P0.1
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Introduction. Selective digestive decontamination (SDD) has been 
associated with a reducution in mortality and ICU-acquired infection 
(NI) rates However, the effect SDD in areas where multidrug-resistant 
Gram-negative bacteria (MRGNB) are endemic is of great interest.
Objectives. To analyze the impact on MRGNB NI, antibiotic comsump-
tion and colistin and trobramycin colonization in patients with NI in an 
ICU after 11 years of SDD.
Methods. This study was conducted in a 30-bed-medical-surgical ICU. 
All consecutive patients admitted to the ICU between October 1, 2011 
and September 30, 2022 who were expected to require tracheal intu-
bation > 48 h were administered SDD (SDD study group) with a 4-day 
course of intravenous cefotaxime plus enteral colistin, tobramycin, 
nystatin in an oropharyngeal paste and digestive solution. Oropharyn-
geal and rectal swabs were obtained on admission and once a week. 
We used ENVIN NI criteria. All patients admitted to ICU with NI in ICU 
between October 1, 2010 and September 30, 2011 (non-SDD group) 
were compared with the SDD study group. A univariate and a multi-
variate logistic regression analysis were performed. For each of the 
NIs, incidences per 1000 days of exposure in each cohort and the cor-
responding relative risks were obtained using Poisson regression. Sta-
tistical significance was p ≤ 0.05. Colistin- and tobramycin-resistant 
colonization and antibiotic consumption as defined daily doses of 
antibiotics (DDD) were also analyzed.
Results. The results are shown in Tables  1, 2 and 3.A total of 12,016 
were admitted to ICU, 990 patients developed NI and 780 of them 
who received SDD. There were no statistically significant differences 
between the two groups in terms of admission type or demograph-
ics. SDD patients had significantly fewer Extended Spectrum Betalac-
tamase (ESBL) infections p = 0.015, Gram Negative Multidrug Resistant 
Bacteria (GNB-MR) p = 0.002 and Acinetobacter spp. infections p < 0.001. 
There was also a significant reduction in the rates of ventilator-associ-
ated pneumonia (VAP), urinary tract infections, other secondary bac-
teremia and multidrug-resistant bacteria infections (MR-GNB) in the 
SDD group versus the non-SDD group. There was no Clostridium difficile 
infection. Colistin-resistant colonization was 18.9% and tobramycin-
resistant colonization was 27.8% of samples. There was a decrease in 
DDD/100 ICU stays after SDD.
Conclusions. After eleven years of SDD implementation, a significant 
reduction in ESBL, GNB-MR and Acinetobacter infections was persis-
tently observed. A significant decrease in the rates of VAP, secondary 
bacteremia, urinary tract infections and MRNI was also observed. A 
reduction in antibiotic consumption was observed after SDD. Low 
rates of colonization by colistin- and tobramycin-resistant bacteria 
were also observed throughout these years.

Table 2 (abstract 000333)  Multivariate analysis SDD 11 years

Table 3 (abstract 000333)  NI rates SDD 11 years

Table 1 (abstract 000333)  Univariate analysis SDD 11 years
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Introduction. Hemodynamic monitoring is of utmost importance 
when treating critically ill patients, but the currently used techniques 
are invasive and related with catheter-related complications. Over the 
last two decades, carotid artery ultrasound (US) was investigated as a 
non-invasive alternative for hemodynamic monitoring, including car-
diac output estimation. Both vessel diameter and blood velocity are 
needed to compute blood flow in a vessel. Traditionally, carotid flow 
measurements are performed with the US probe oriented in the long-
axis (LA) view [1]. Assuming a circular cross-section of the vessel and a 
parabolic flow profile, the probe should be properly positioned along 
the mid-axis to obtain an accurate blood flow estimation. However, 
obtaining and maintaining this mid-axis parallel view is difficult and 
literature describes that operator experience may impact the reliability 
of carotid flow measurements [2]. While the short-axis (SA) view allows 
for measurement of the true diameter, it does not allow for veloc-
ity estimation as the Doppler frequency shift approaches 0 degrees. 
Another way of assessing the cross-section of the carotid artery is by 
rotating and tilting (RT) the probe, a view that is easier to visualize and 
assess for sonographers. Regarding velocity measurements, prelimi-
nary research showed that the RT view was more robust to motion and 
less operator-dependent than the LA view [3]. To our knowledge, there 
is no literature regarding clinical diameter estimates with the RT view.
Objectives. To evaluate the use of the RT view in a clinical setting, and 
to compare it with the LA and SA views using systolic diameter and 
spread of systolic diameter estimates per acquisition. The spread of 
systolic diameter values serves as a measure of robustness.
Methods. We performed 30  s US acquisitions of the carotid artery 
in adult cardiac surgery patients, with a LA, SA, and RT probe orien-
tation. The 30  s US recordings were analyzed to derive a diameter 
waveform. From this, we computed the systolic diameter values and a 
measurement of spread (calculated as the IQR of the systolic diameter 
estimates per acquisition) and investigated for potentially significant 
differences between views.
Results. US acquisitions were performed in 29 patients. The median 
systolic diameter (IQR) per 30  s acquisition was 7.08 (1.59) mm, 7.22 
(1.20) mm, and 6.95 (1.77) mm for the LA, SA, and RT views, respec-
tively (Fig.  1). The median spread (IQR) per 30  s acquisition was 0.12 
(0.13) mm, 0.10 (0.10) mm, and 0.09 (0.10) mm for the LA, SA, and RT 
views, respectively. Normality was checked using the Shapiro–Wilk 
test and Friedman tests showed no statistically significant differ-
ence between the views for either the median (p = 0.142) or spread 
(p = 0.786) of systolic diameter per 30 s acquisition.
Conclusions. It was feasible to acquire data and derive diameter esti-
mates using the three probe orientations. The median and spread in 
systolic diameter values per 30  s acquisition were comparable for 
the LA, SA, and RT views, suggesting that the different views result 
in evenly robust measurements and can be used interchangeably to 
obtain diameter estimates. This study opens the path for further inves-
tigation of the newly introduced RT view for new applications and 
possibilities, such as hands-free measurements.

Figure (abstract 000334) Boxplot of systolic diameter estimates per 
30s acquisition
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Introduction. Recognition of risk factors for mortality and early inter-
vention with appropriate administration of broad-spectrum antimi-
crobials in patients with nosocomial infection (NI) can significantly 
improve outcomes. Selective digestive decontamination (SDD) has 
been associated with reduced ICU mortality and acquired infection 
rates.
Objectives. To analyze the risk factors for mortality in patients with NI 
in an ICU after 11 years of SDD.
Methods. Patients with NI from October 1, 2010, to September 30, 
2022, in a 30-bed polyvalent ICU were prospectively included. The SDD 
was applied for 11 years, from October 1, 2011 to September 30, 2022. 
Patients who required mechanical ventilation for more than 48 h were 
given an enteral solution and a paste containing colistin, tobramycin 
and nystatin every 8  h until discharge. Intravenous cefotaxime was 
also administered during the first 4 days. Rectal and pharyngeal exu-
dates were collected on admission and weekly. ENVIN NI criteria were 
used. Categorical variables were summarized as frequencies and per-
centages and numerical variables as means and standard deviations 
or medians and interquartile ranges. Percentages were compared with 
the X2 test or Fisher’s exact test, means with the t-test and medians 
with the Wilcoxon test for independent data. A multidimensional logis-
tic analysis was performed. It was considered significant if p ≤ 0.05.
Results. Of the 12,016 patients admitted, 313 (35.16%) of the 890 
patients with NI died. In a univariate analysis, no statistically signifi-
cant differences in ICU stay were found. Multidrug-resistant (MR) Pseu-
domonas and MR Gram-negative bacteria (GNB) were significantly 
higher in patients who died (Table 1). Independent mortality risk fac-
tors were: renal replacement therapy Odds Ratio (OR): 4.662 (3.373; 
6.444), neoplasm OR: 2.567 (1.532; 4.304), ventilator-associated pneu-
monia (VAP):OR: 1.980 (1.407; 2. 787), parenteral nutrition OR: 1.927 
(1.322; 2.809), chronic obstructive pulmonary disease (COPD) OR:1. 
852 (1.223; 2.805), septic shock OR: 1.817 (1.307; 2.527) and APACHE II 
OR:1.054 (1.031; 1.077). (Table 2).
Conclusions. In an ICU with SDD, the factors that were independently 
associated with mortality were: renal replacement therapy, neopla-
sia, VAP, parenteral nutrition, COPD, septic shock and APACHE II. Pseu-
domonas MRs and GNB MRs also had significantly higher mortality.
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Table 1 (abstract 000335)  Patients characteristics according to sur-
vival and SDD 11 years

Table 2 (abstract 000335)  Multivariate logistic regresion analysis for 
death and SDD 11 years

Topic: Sepsis.
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Introduction. Despite the wide diffusion of oral anticoagulation in 
patients at risk for thromboembolism and cardioembolic stroke, major 
and clinically relevant bleedings remain the dominant adverse events 
of such therapy(1). Thromboelastography (TEG) is a point-of-care vis-
coelastic test that assesses coagulation throughout all phases of clot 
formation, allowing one to detect alterations of the coagulation cas-
cade(2). Although its use in the emergency and critical care setting is 
increasing, TEG characteristics in anticoagulated patients with signifi-
cant bleeding undergoing reversal therapy need to be explored.
Methods. In this preliminary evaluation of our ongoing observational 
prospective monocentric study, consecutive adult patients taking anti-
coagulants admitted to the ED for either major (fatal and/or sympto-
matic bleeding in a critical organ with acute decrease in hemoglobin 
concentration ≥ 2 g/dL or transfusion of ≥ 2units of red blood cells) or 
clinically relevant (bleeding that requires medical intervention to con-
trol) bleeding and for whom reversal therapy with prothrombin con-
centrated complex was required were enrolled. Demographic, clinical 
and blood tests data were collected at ED admission (T0) and a TEG 
analysis through 4 reagents (kaolin, kaolin + heparinase, tissue factor, 
platelet inhibitor GPIIb/IIIa) was performed. At 48 h (T1) possible fail-
ure of reversal therapy (namely recurrent bleeding despite any associ-
ated therapy with hemostatic intent or death) was assessed.
Results. Between November 2022 and March 2023, 35 patients were 
enrolled, of 71% which were male. The median age of the popula-
tion was 83[75–90] years and the BMI was 26[24–28]. 69% of patients 
came from home and the 94% was hospitalized. The most represented 
anticoagulant was Apixaban (31%), followed by Rivaroxaban (23%). 
The most common type of bleeding was muscle/soft tissue arterial 
hematoma (51%) followed by gastrointestinal bleeding (26%). 34% of 
patients underwent angioembolization and 20% endoscopic interven-
tion. Red blood cells transfusion was performed in 51% (2 [1–3] units), 
fresh frozen plasma was administered in 60% (400 [400–600] mL). 
Table  1 summarizes vital signs, laboratory tests and TEG parameters. 
Three patients failed the reversal therapy: one had an increased intrac-
ranial bleeding at the control CT scan, one needed a new embolization 
attempt and another patient died for hemorrhagic shock.

Table 1 (abstract 000336) .

Kaolin TEG

Reaction time, min 6.9 [5.4–9.8]

K, min 1.25 [0.9–5.15]

α-angle 73.55 [38.65–77.2]

Maximum amplitude, mm 64.55 [60.7–67.1]

LY30, % 0 [0–0.3]

Kaolin TEG with heparinase
Reaction time, min 6 [5.5–8.2]

K, min 1.1 [0.9–1.3]

α-angle 75.55 [72.5–77.5]

Maximum amplitude, mm 67.25 [64.2–68.9]

Rapid TEG (with tissue factor)
Reaction time, min 0.4 [0.3–1.1]

K, min 1.1 [0.8–2.2]

α-angle 76.8 [63.6–78.5]

Maximum amplitude, mm 66.7 [61.6–68.9]

LY30, % 0 [0–0.1]

Functional fibrinogen (with platelet inhibitor GPIIb/IIIa)
Maximum amplitude, mm 29.05 [23.1–35.05]
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Conclusions. The preliminary data of our ongoing study describe the 
main TEG characterstics of bleeding patients, in which the failure of 
reversal therapy appeared to be low. By increasing patient enrollment 
we aim at identifying those parameters that may predict such adverse 
outcome.
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Introduction. During hemodynamic monitoring, a blind spot appears 
when a fall in left ventricular (LV) function precedes the fall in either 
cardiac output or blood pressure. Yet, LV dysfunction is common and 
detrimental (1). Thus, to continuously monitor LV systolic function and 
thereby uncover this blind spot, we have developed a method that 
automatically obtains mitral annular plane systolic excursion (MAPSE) 
using artificial intelligence and hands-free transesophageal echocardi-
ography (autoMAPSE, Fig. 1) (2).
Objectives. Our objectives were 1) to assess the feasibility of continu-
ous autoMAPSE using hands-free transesophageal echocardiography 
and 2) to compare autoMAPSE with manual measurements.
Methods. We monitored 50 intensive care patients for two hours 
immediately after cardiac surgery. We recorded a set of hands-free 
images every five minutes. Each set comprised 10 heartbeats of mides-
ophageal two-chamber (2C) and four-chamber (4C) views. Next, we 
used autoMAPSE to obtain MAPSE of four walls and of every heart-
beat. Thus, when we finally report MAPSE, we report the average of 
every heartbeat from a specific wall in a specific set of images. We 
categorized monitoring feasibility as ‘excellent’ if the same wall for the 
same patient could be monitored ≥ 90% of the time. Likewise, we cat-
egorized monitoring feasibility as ‘good’ and ‘poor’ when the same wall 
could be monitored 50–90% and ≤ 50% of the time, respectively.
During hemodynamic stability, we recorded three sets of 2C and 4C 
images in rapid succession; only in these images did we also measure 
MAPSE manually. As our measurements were not independent, we 
used a linear mixed model to assess bias and agreement (3). From the 
same model, we used the residual standard deviations of each meas-
urement method to estimate the precision of that particular method. 
We report bias and agreement as a modified Bland–Altman analysis 
with limits of agreement and report precision as the least significant 
change.
Results. AutoMAPSE had excellent monitoring feasibility in almost all 
patients (88%), good in three patients (6%) and poor in three patients 
(6%). Of note, we did not exclude any images due to poor quality.

Compared with manual measurements, autoMAPSE had no significant 
bias (− 0.2 mm, p = 0.1) and had good agreement (limits of agreement 
− 3.4 to 2.9 mm, Fig. 2). Even when manually measuring and averag-
ing the MAPSE of 10 heartbeats, manual measurements could not 
detect smaller changes than autoMAPSE (p = 0.24, Fig. 3). On the other 
hand, by averaging more measurements, autoMAPSE can easily detect 
even smaller changes in MAPSE (Fig. 3).
Conclusions. Continuous monitoring of LV function in intensive care 
had excellent feasibility. When we compared autoMAPSE with manual 
measurements, autoMAPSE was more precise, had no bias and had 
good agreement.

Figure  1 (abstract 000338) Automatic measurement of mitral 
annular plane systolic excursion (autoMAPSE) on a hands-free image. 
Top panel: The mitral annulus is detected automatically using artifi-
cial intelligence (red and blue dots). Bottom panel: The longitudinal 
motion of the mitral annulus for 10 heartbeats. For each heartbeat 
(vertical lines), MAPSE is the distance between the highest and the 
lowest point. Brackets, demonstrating the MAPSE of one particular 
heartbeat; MAPSE, mitral annular plane systolic excursion

Figure 2 (abstract 000338) Bland–Altman plot of automatic vs. man-
ual measurements on hands-free images. Red line, bias; dashed lines, 
limits of agreement; MAPSE, mitral annular plane systolic excursion; ns, 
non-significant; TEE, transesophageal echocardiography
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Figure  3 (abstract 000338)  Least significant change of automatic 
vs. manual measurement. Lower least significant change equals better 
precision. Each measurement is the average mitral annular plane sys-
tolic excursion of a recording that consisted of 10 heartbeats

References
1. Dugar S, Sato R, Chawla S, Young J, Wang X, Grimm R, et al. Is left ven-

tricular systolic dysfunction associated with increased mortality among 
patients with sepsis and septic shock? [published online ahead of print, 
2023 Jan 14]. Chest. 2023;S0012-3692(23)00111–3. https:// doi. org/ 10. 
1016/j. chest. 2023. 01. 010

2. Nordal T. Automatic detection of mitral annular plane systolic excursion 
from transesophageal echocardiography using deep learning [thesis]. 
Norwegian University of Science and Technology; 2019. Available from: 
https:// ntnuo pen. ntnu. no/ ntnu- xmlui/ handle/ 11250/ 26257 19

3. Carstensen B. Comparing Clinical Measurement Methods: A Practical 
Guide. John Wiley & Sons, Ltd; 2010.

4. Samarbeidsorganet, Helse Midt-Norge, Norway.

Topic: Cardiovascular issues in ICU.

000339  
Assessment of V/Q mismatch during pressure support ventilation 
with electrical impedance tomography: a prospective physiological 
study
M.  Ippolito1, A.  Federico1, G.  Grasselli2, A.  Giarratano1, A.  Cortegiani3
1Anestesia e Rianimazione, Azienda Ospedaliera Universitaria Policlinico 
Paolo Giaccone, Palermo, Italy; 2Intensive care unit, Policlinico of Milan, 
Milan, Italy; 3Anestesia e Rianimazione, < span Palermo, Italy
Correspondence: M. Ippolito
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000339

Introduction. Spontaneous breathing in patients with ARDS may 
have both protective and negative effects, that have been attributed 
according to the severity of lung injury [1–3].
Objectives. This study aimed at describing the effects of different lev-
els of pressure support on V/Q matching in patients recovering from 
ARDS, using electrical impedance tomography (EIT).
Methods. We performed a single-centre prospective observational 
cohort study (EC Palermo I 14/09/22), including adult mechani-
cally ventilated patients admitted to the ICU with a diagnosis of 
ARDS and reaching clinical stability and pressure support ventila-
tion. Patients with contraindications to the use of EIT, other causes 

of acute respiratory failure, neuro-muscular disease, or limitation of 
care were excluded. Patients were evaluated in two different condi-
tions sequentially, using Pulmovista 500 Draeger. The first observa-
tion condition was identified within the first 24  h of PSV ventilation, 
at a clinically selected level of pressure support under stable clinical 
conditions. This condition was labeled according to P0.1: pressure sup-
port level determining a P0.1 < 2, was considered "High", and the one 
determining a P0.1 > 2 was considered "Low". After data collection at a 
clinically selected level of pressure support, the pressure support level 
was transiently increased or decreased (i.e. from “high” to “low”/ from 
“low” to “high”) to the lowest/highest clinically tolerated level, aiming 
at the predefined P0.1 thresholds, and then kept for 20 min at stable 
clinical conditions. Data collection was repeated and then the clinically 
selected level of pressure support was restored. Data collection con-
sisted of 180 s of EIT recording, and the performance of a 3 s inspira-
tory hold pause during which a 10  ml of 5% hypertonic saline bolus 
was administered to evaluate lung perfusion [4,5]. Offline analyses 
on ventilation and perfusion distribution were conducted using Pul-
movista 500 Draeger dedicated software. Data on arterial blood gas 
analysis and ventilatory parameters were also recorded. No changes in 
analgo-sedation were performed during the observations. The primary 
outcome was V/Q matching at the two different conditions. Statistical 
analysis was conducted using descriptive statistics, Wilcoxon signed-
rank test, and Pearson correlation. Data are presented as median [IQR] 
or percentages. Clinicaltrial.gov:NCT05781802.
Results. We present preliminary data on 5 patients, undergoing PSV 
ventilation after a median of 48 h of protective controlled ventilation. 
The median age was 70 y.o and P/F at ICU admission was 151 [151;155] 
mmHg. The first PSV observation was conducted at a clinical pres-
sure support, which was “low” in 2 patients and “high” in 3 patients, 
and then in the other condition. The high ΔPsupport was 15 [12;17] 
cmH2O, and the low was 5 [5;10] cmH2O. The respiratory rate (14 
[10;14] bpm at high support; 14 [14;17] bpm at low support) and pCO2 
(40 [37;50] mmHg at high support; 43 [42;49] mmHg at low support) 
remained stable at the two conditions. Vt/IBW decreased from high 
to low support (10.3 [9.3;13.7] ml/kg high; 8.4 [7;10.2] ml/kg low). V/Q 
matching improved from high-pressure support to low-pressure sup-
port (50.5% [47.1; 68.8] high; 71.4% [68.6; 72.1] low; Fig. 1), despite not 
significantly (P = 0.188). Interestingly, the difference in V/Q matching 
showed a trend of correlation with the difference in pressure support 
level (ρ = 0.866; P = 0.058; Fig. 2).

High PSV Low PSV P value

P/F, mmHg 220 [220;260] 224 [214;258] 0.881

ΔPsupport, cmH2O 15 [12;17] 5 [5;10] 0.003

PEEP, cmH2O 12 [10;12] 12 [10;12] -

Respiratory rate, bpm 14 [10;14] 14 [14;17] 0.111

Pdriving, cmH2O 13 [10;14] 11.5 [9;16] 0.904

Vt/IBW, ml/kg 10.3 [9.3;13.7] 8.4 [7;10.2] 0.006

P0.1, mbar 1.5 [1.1;1.6] 3.1 [2.7;3.1]  < 0.001

PMI, cmH2O -2 [-6;-2] 6 [4;6] 0.004

ΔPocc, cmH2O -8 [-9.8;-6] -15.8 [-16;-13] 0.004

V/Q Matching, % 50.5 [47.1; 68.8] 71.4 [68.6; 72.1] 0.149

Conclusions. Preliminary data show a trend towards improved V/Q 
matching using low pressure support. Data from a larger cohort of 
patients are needed to adequately test this hypothesis.

https://doi.org/10.1016/j.chest.2023.01.010
https://doi.org/10.1016/j.chest.2023.01.010
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/2625719
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Figure 1 (abstract 000339) Raincloud plot showing V/Q matching at 
the two observation conditions

Figure  2 (abstract 000339) Correlation plot between difference in 
V/Q matching and difference in pressure support at the two observa-
tion conditions
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Introduction. Chest trauma is a significant cause of morbidity and 
mortality, especially among the young. A significant proportion of 
patients with severe chest trauma require mechanical ventilation (MV). 
Early prediction of the duration of MV may influence clinical decisions 
and interventions.
Objectives. We aimed to determine early risk factors for prolonged 
MV among adults suffering from severe blunt thoracic trauma.
Methods. This was a retrospective, single-center, cohort study of all 
patients admitted between January 2014 and December 2020 due to 
severe blunt chest trauma, which was defined as a chest abbreviated 
injury score ≥ 3. The primary outcome was prolonged MV defined as 
invasive MV lasting more than 14  days. Multivariable logistic regres-
sion was performed to determine independent risk factors for pro-
longed respiratory support.
Results. The final analysis included 378 patients (Fig.  1). The median 
duration of MV was 9.7 (IQR 3.0–18.0) days. 221 (58.5%) patients 
required MV for more than seven days and 143 (37.8%) for more than 
14 days. In the entire cohort, male gender (aOR 2.55, 95% CI 1.41–4.58, 
p = 0.02), age (aOR 1.43, 95% CI 1.24–1.66, p < 0.001), and the pres-
ence of severe head trauma (aOR 3.37 95% CI 2.03–5.58, p < 0.001) 
were independently associated with prolonged MV. The number of 
fractured ribs and the extent of lung contusion were associated with 
MV lasting for seven, but not 14 days. The probability of prolonged MV 
(> 14  days) by age and presence of concomitant severe head injury, 
is presented in Fig.  2. In the subgroup of 134 patients without con-
comitant head trauma, age (aOR 2.08, 95% CI 1.50–2.89, p < 0.001), 
presence of abdominal trauma (aOR 3.33, 95% CI 1.22–9.12, p = 0.02), 
and a spinal injury (aOR 3.83, 95% CI 1.17–12.50, p = 0.03) were inde-
pendently associated with MV for more than 14 days. The probability 
of prolonged MV by age and the presence of concomitant injuries is 
presented in Fig. 3.
Conclusions. Among patients with severe blunt thoracic injury, older 
age, male gender, and concomitant severe neurotrauma are indepen-
dently associated with prolonged MV. Among patients without con-
comitant head injury, age and abdominal-pelvic and spinal injuries 
were associated with prolonged MV. Patients fulfilling these criteria 
are at high for prolonged MV and should be considered for interven-
tions potentially shortening MV duration and its complications. Young 
patients suffering from isolated severe thoracic trauma, including 
those with extensive lung contusions and ribs fractures, have a benign 
course and a low risk of prolonged MV.
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Figure 1 (abstract 000341) Study flow chart

Figure  2 (abstract 000341) Probability of prolonged mechanical 
ventilation by age and presence of concomitant severe head injury

Figure  3 (abstract 000341) Probability of prolonged mechanical 
ventilation by age and presence of concomitant severe abdominal-
pelvic or spinal injury among 134 patients without head injury
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Introduction. Acute respiratory distress syndrome (ARDS) is a com-
mon cause of acute hypoxemic respiratory failure that is difficult to 
recognize. The clinical diagnosis for ARDS may be improved by means 
of objective biological markers. Exhaled breath contains volatile 
metabolites that can reflect pulmonary pathophysiological process. 
Changes of the composition of exhaled metabolic biomarkers have 
been associated with the diagnosis of different respiratory diseases. 
Gas chromatography-mass spectrometry (GC–MS) is regarded as a 
gold standard for volatile organic compounds (VOCs) identification.
Objectives. We aim to develop and validate a diagnostic model for 
ARDS patients based on exhaled VOCs.
Methods. In this prospective two-center observational study in 
unselected critically ill patients receiving invasive ventilation, breath 
metabolites were captured on sorbent material and quantified using 
GC–MS [Hagens, ATM 2021]. ARDS was diagnosed by three experts 
using the Berlin definition. All patients were labeled as “certain ARDS”, 
“certain no ARDS” and “uncertain ARDS” (“likely ARDS” or “likely no 
ARDS”) based on the experts’ assessment. The patients with “certain” 
labels from one hospital (Amsterdam UMC, AMC) were used as deri-
vation cohort to train a classifier, the “VOC-ARDS score”, which is built 
based on the five most significant breath metabolites selected by a 
random forest model. The diagnostic accuracy of the VOC-ARDS score 
was assessed in all patients in the second hospital (Maastricht Univer-
sity Medical Center, MUMC), and combined with the lung injury pre-
diction score (LIPS).
Results. In total, 499 patients were included in the study. 357 patients 
were included in the AMC cohort (60 with certain ARDS (i.e. derivation 
cohort); 17%), and 142 patients in the MUMC cohort (47 with certain 
ARDS (i.e. validation cohort); 33%). The metabolites 1-methylpyrrole 
(Mey), 1,3,5-trifluorobenzene (Tri), methoxyacetic acid (Mea), 2-meth-
ylfuran (Fur) and 2-methyl-1-propanol (Mep) were included in the clas-
sifier. The VOC-ARDS score had an area under the receiver operating 
characteristics curve (AUROCC) of 0.71 (CI: 0.63–0.78) in the derivation 
cohort and 0.63 (CI: 0.52–0.74) in the validation cohort. Combining the 
breath test with the LIPS increased the AUROCC to 0.75 (CI: 0.68–0.82) 
and 0.64 (CI: 0.53–0.75) respectively (Fig.  1). When patients who had 
uncertain labels were also considered, the diagnostic accuracy of VOC-
ARDS score decreased, both in AMC (AUROCC of 0.67, CI 0.61–0.73) 
and MUMC (AUROCC of 0.58, CI 0.48–0.67) cohort.
Conclusions. An exhaled breath metabolomics-based classifier has 
moderate diagnostic accuracy for ARDS, but is not sufficiently accurate 
for clinical use, even after combination with LIPS.

Figure 1 (abstract 000342)  Receiver operating characteristics (ROC) 
curve of the classifier (VOC-ARDS score) and combined the classifier 
with the lung injury prediction score (LIPS) in the different cohorts. 
AUC = Area Under Curve

References
1. Hagens LA, Heijnen NFL, Smit MR, et al. Diagnosis of acute respiratory 

distress syndrome (DARTS) by bedside exhaled breath octane measure-
ments in invasively ventilated patients: protocol of a multicentre observa-
tional cohort study. Ann Transl Med. Aug 2021;9(15):1262.

2. This research was funded by an Amsterdam UMC fellowship to LDJB

Topic: Acute respiratory failure and mechanical ventilation.

000343  
Usefulness of the Cell Index in the diagnosis and therapeutic 
management of infections related to external ventricular drainage
M. C. Climent  Company1, M. Campano  Garcia1, A. Vázquez Sánchez1, 
A. Zapatero-Ferrandiz,2, L. Picazo  Moreno1, M. Acer  Puig1, J. Ravelo 
 Barba1, Y. Díaz Buendía1, J. R. Masclans  Enviz2, M. P. Gracia  Arnillas2, R. 
Munoz-Bermudez1

1Critical Care Department, Hospital del Mar, IMIM-GREPAC, Barcelona, 
Spain; 2Critical Care Department, Hospital del Mar, IMIM-GREPAC, Pompeu 
Fabra University, Barcelona, Spain
Correspondence: M.C. Climent Company
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000343

Introduction. Critically ill patients are characterized by a base-
line situation of extreme severity and by the high number of device 
implantations. That carries risks and complications where infectious 
complications are those that produce the most serious adverse effects 
and the highest rates of morbidity and mortality.
Ventriculitis associated with external ventricular drainage (EVD) is a 
serious complication related to the use of these devices. The impor-
tance lies in its difficult diagnosis, interfered on many occasions by the 
pathology itself that motivated the placement of the EVD.
Some studies propose the calculation of the "Cell Index" (CI), based 
on the relationship between leukocytes and erythrocytes in CSF and 
peripheral blood as a diagnosis of ventriculitis.
It is based on the fact that neurocritical patients with intraventricular 
hemorrhage, since the CSF is contaminated with blood, it is assumed 
that erythrocytes and leukocytes will be present in the CSF in a pro-
portion similar to that of peripheral blood. Any change in the CSF 
leukocyte count can be detected by altering this ratio and may be 
an earlier tool than the usual confirmatory method (microbiological 
culture).
Studies have shown good results with the increase in CI and the inci-
dence of ventriculitis but it has not been possible to specify an abso-
lute value.
Objectives. To study and compare the Cell Index value between dif-
ferent groups on the day ventriculitis is suspected in neurocritical 
patients with EVD.
Methods. Retrospective study of a polyvalent ICU where 208 patients 
were analyzed and, 191 neurocritical patients admitted to the ICU were 
included between January 2007 and December 2018 with the need for 
EVD and CSF and blood samples were obtained. Patients < 18  years 
of age, with active central nervous system (CNS) neoplasia, previous 
ventriculoperitoneal drainage, CNS infection at the time of EVD place-
ment, without intraventricular hemorrhage or who did not obtain a 
CSF/blood sample were excluded. They were classified into 2 groups 
according to whether they presented CDC/NHSN criteria for ventricu-
litis: ventriculitis group and control group. Different variables are ana-
lyzed, such as epidemiological data, evolution variables during the ICU 
stay and analysis of biological sample variables such as CSF and blood. 
From the CSF and blood samples extracted for clinical purposes, the CI 
and glucose ratio CSF/PB (peripheral blood) is calculated in the ven-
triculitis group the day when ventriculitis clinically manifests, and the 
result is compared with the control group, in this case the CSF sample 
analyzed is the closest to the EVD placement.
Results. Of the 198 patients included in the study, 29 (15.2%) evolved 
to ventriculitis and 162 (84.8%) patients had no suspicion of ven-
triculitis (control group). Of the patients who developed ventriculitis, 
17 (58.6%) were female, with a mean age of 53 years. The reason for 
admission that predominated in all groups was subarachnoid hemor-
rhage, with 112 patients in the control group (69.1%) and 24 (82.8%) in 
the ventriculitis group.
Subjects with ventriculitis had a significantly higher CI value of 5.1 
[3–9.5] compared to the control group 0.2 [0–0.8] p < 0.01. They also 
had more proteins in CSF (median ventriculitis group 59,4 [35,1–185,4] 
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vs 50,3 [23,2–86,9] p < 0.03) and low glucose ratio CSF/PB levels 
(median ventriculitis group 0.2 [0.1–0.4] vs 0.6 [0.5–0.7] group control, 
p < 0.01). The greater number of days of EVD (p < 0.01) and the greater 
number of exchanges (p < 0.02) have also been found as risk factors for 
developing ventriculitis. Other variables such as the lactate value have 
not obtained statistically significant results. Neither were acute phase 
reagents found in peripheral blood, such as C-reactive protein (CRP) or 
leukocytosis. Patients with ventriculitis have higher readmission rates 
and prolonged hospital stay.
Conclusions. The value of the CI and glucose ratio CSF/PB could be 
useful for the diagnosis of ventriculitis. The greater number of days of 
EVD and the greater number of replacements of the same are associ-
ated as risk factors for the development of ventriculitis. Further studies 
are needed to further establish the role of CI for diagnostic and prog-
nostic value.
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Introduction. Transcriptomic profile of septic patients who progress 
to organ failure.

Objectives. The aim of this study is to generate predictive models of 
organ failure from the transcriptomic profile of patients with sepsis at 
presentation.
Methods. In this study, critically ill patients who met consensus crite-
ria for sepsis were included. we choose 21 patients with proven sepsis 
and one volunteer with no known comorbidities to provide control 
values for mRNA expression. Blood samples were collected within 
6 h and 72 h and genomic response was evaluated using microarrays. 
Whole blood samples approximately 10  ml was collected and RNA 
was extracted from the whole blood using QiAmp blood mini kit (Qia-
gen). A quantitative PCR for a panel of number 44 genes already impli-
cated in sepsis was performed using a custom R2 PCR array (Qiagen) 
in our institute using ABI quant gene instrument. The "Gene set" was 
selected from literature based on the cannonical pathways for predict-
ing organ dysfunction in patients with proven sepsis.The Acute Physi-
ology and Chronic Health Evaluation II (APACHE II) scores on admission 
and the Sequential Organ Failure Assessment (SOFA) scores on days 1, 
3, were calculated. Gene expression profiles of sepsis patients across 
the two time points, grouped by septic status with a 1.5 to twofold 
expression of genes with respect to normal was considered as signifi-
cant.We categorised patients depending on the SOFA score into < 4, 
5–8, 9–12,  > 13. One patient had SOFA score of 2(survivor), and 2 
patients had SOFA score of > 13(non-survivors). Mean of Fold change 
of the genes were compared between survivors and non survivors in 
SOFA score of 5–8 and 9–12.
Results. 15 patients were selected, complete data was available for 
14 patients. Principal sources of infection were the abdomen (42.85%) 
and NSTI (35.71%). Trauma, fungal sinusitis and blood infections 
constituted the rest (7.41% each). Of the septic patients, 78.5% had 
a confirmed microbial diagnosis. In 14.2% of the cases, the infection 
was caused by Gram-positive bacteria and 42.8% of the cases were 
caused by Gram-negative bacteria. Fungal infection was seen in one 
patient. 14.28% of the patients had a polymicrobial infection. (Table-
1) The analysis of individual components of SOFA score revealed that 
mortality was associated with organ dysfunction in lungs, cardiovas-
cular, renal and coagulation profile (Table-2). Transcriptomic analysis 
showed significant fold change in sepsis patient compared with the 
control. This increased expression was noted in Genes encoding for 
neutrophil-mediated response and innate pro-inflammatory response 
(ELANE, ADORA3, MPO, MMP8, CTSG and IL-1 and IL- 18) Genes par-
ticipating in cell cycle viz, HIST1H1C, CKS2, CCNA2, CDK1, CCNB2, CIT, 
CCNB1, AURKA, RAD51 showed significant increase in fold change 
which indicates response to severity of sepsis in increasing the cells 
involved in innate immunity. Mean expression of GENES showed 
significant fold change between survivors and non-survivors which 
increased as SOFA score increased. (Fig. 1,2). For diagnosing Abdomi-
nal sepsis, a sepsis NLRP1, IDNK, and PLAC8 gene expression score 
[sNIP score, equation: (NLRP1-IDNK)/PLAC8) was defined with a thresh-
old at -0.12. Abdominal sepsis(perforation) showed a (median = 0.02; 
IQR = −  0.63) score with other infections (median = 0.41; IQR = 2.19), 
demonstrating the utility of the score in diagnosing patients. ‘Septi-
Score’ using a 4-gene signature (Septicyte™ LAB) was validated in both 
survivors and non survivors with an average score of 5 and above.
Conclusions. In this Pilot study “Gene set approach” was used to assess 
the severity of sepsis and predict the progression of organ dysfunction 
and improvement.The transcriptomic response of genes encoding for 
neutrophil-mediated response and innate pro-inflammatory response 
along with “GENE SET’S” encoding for ARDS and AKI,showed ability to 
predict organ dysfunction in Lung, Kidney, cardiomyopathy and coag-
ulopathy.Further study is ongoing in standardising the expression of 
Genes/”SET’S” i.e. the threshold (cut off value) at which organ failure 
can be predicted and to include this approach along with other bio-
markers in routine evaluation of patients Sepsis.
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Clinical charecteristics and Transcriptomic profile.
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Introduction. In the last 15  years, monitoring of peripheral tissue 
oxygenation by near-infrared spectroscopy (NIRS) systems has dem-
onstrated prognostic value in different critical pathology scenarios. In 
addition to the baseline tissue oxygen saturation (StO2) value, inform-
ative parameters of the individual’s metabolic state and microvascu-
lar reactivity (endothelial function) can be obtained from a transient 
vascular occlusion (TOV) test. However, commercial NIRS systems use 
continuous wave (CW)-NIRS technology, associated to much variability 
and unreliability in obtaining actual oxy- and deoxy-hemoglobin val-
ues. The VASCOVID project is a European framework project, financed 
by Horizon2020 funds from the European Commission, and born from 
the association of different academic, research, clinical and industry 
actors, to develop a new, more robust and reliable NIRS system for 
application in the critical care setting. The VASCOVID project is based 
on time resolved (TR)-NIRS technology, with improved performance in 
the quantification of hemoglobin oxygenation, and incorporates Dif-
fuse Correlation Spectroscopy (DCS), which allows to obtain values of 
hemoglobin movement in the tissue, deriving microvascular flow [1].
The first clinical work of VASCOVID has been aimed at characterizing 
the microcirculatory state with the new technology in healthy popula-
tion and patients admitted to the ICU.
Methods. Prospective observational study in a 30-bed general ICU. 
The microcirculatory status was analyzed using the VASCOVID system, 
placed on the brachioradialis muscle, in healthy population and in 
critical, septic and non-septic patients, during the first days of admis-
sion. A baseline measurement of StO2 and blood flow index (BFi) was 
performed, followed by TOV, from which local metabolism (nirVO2), 
reoxygenation rate (ReO2), and hyperemia in oxygenation (AUCH) and 
flow (AUCBFi) in response to ischemia were derived. A comparative 
analysis was performed with t-Student test for independent samples 
of the populations studied.
Results. A total of 20 healthy individuals and 60 critically ill patients, 
13 septic and 47 non-septic, were included. The critical patient popu-
lation presented significant alterations with respect to the healthy 
population in all microcirculatory parameters with the exception of 
microvascular flow (Fig. 1). When the septic population and the non-
septic critically ill patient population were compared, significant dif-
ferences were found in basal microvascular flow (septic BFi 0.32 ± 0.18 
 cm2/sec vs non-septic 0.46 ± 0.37  cm2/sec) and metabolic rate (septic 
nirVO2 − 12.2 ± 10.7 U vs non-septic − 19.1 ± 11.3 U).
Conclusions. The VASCOVID project aims to validate TR-NIRS/DCS 
technology as an evolution of traditional CW-NIRS systems, incorpo-
rating the possibility of quantifying microcirculatory flow at the bed-
side. Preliminary results of the project show that the system can detect 
differences between healthy and impaired microcirculation, as well as 
detect alterations specific to septic patients. This new technology may 
be a useful tool for the assessment of the microcirculatory status of the 
critically ill patient.

Figure 1 (abstract 000345) .
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Introduction. There have been many studies evaluating different 
strategies for ventilator-associated pneumonia (VAP) prevention, 
including single interventions and devices, bundles and protocols. 
However, other institutional risk factors that could be associated with 
the risk of VAP have not been deeply explored, especially in low and 
middle-income countries.
Objectives. To evaluate institutional risk factors (from the perspective 
of ICU staffing and protocols and infection control services) for ventila-
tor-associated pneumonia (VAP) in a middle-income country.
Methods. This observational prospective cohort study was nested 
on the IMPACTO-MR platform, which comprised 51 centers in Brazil, 
from September 2019 to December 2021. Individual patients’ data 
was prospectively collected and institutional data was collected with 
surveys. VAP diagnosis was prospectively reported by each center. 
We fit Cox models with institutional risk factors modelled as fixed 
effects accounting for patients’ confounding variables at baseline. We 
explored two sets of institutional risk factors: ICU staffing patterns and 
protocols and infection control services protocols. For ICU staffing, we 
included an interaction term to allow for their possible dependencies. 
Results are presented as hazard ratios (HR) with respective 95% confi-
dence intervals (95%CI).
Results. Of 17,027 patients at risk, 1958 patients (with 198,980 patient-
days) were diagnosed with VAP. 43 (84.3%) hospitals had a VAP preven-
tion protocol and 27 (52.9%) had a mechanical ventilator weaning 
protocol. Staff and infection control services factors associated with a 
lower risk of VAP were respiratory therapists empowerment to wean 
invasive mechanical ventilation (HR 0.43, 95%CI 0.37–0.50, p < 0.001), 
annual or semiannual hand hygiene training (both p < 0.001 compared 
to never training), single use protective gowns (HR 0.78, 95%CI 0.69–
0.87, p < 0.001), personal protective equipment use training (HR 0.68, 
95%CI 0.59–0.78, p < 0.001) and a VAP prevention protocol (HR 0.21, 
95%CI 0.16–0.28, p < 0.001). Risk factors for VAP were a higher number 
of patients per physician (HR 1.20, 95%CI 1.11–1.30, p < 0.001), a higher 
number of patients per bedside-health professional team (nurses and 
respiratory therapists) member (HR 6.91, 95% 3.85–12.40, p < 0.001), 
which negatively interacted (HR 0.76, 95%CI 0.70–0.83, p < 0.001), and 
a higher proportion of single-bed rooms in ICU (HR 1.50, 95%CI 1.26–
1.77, p < 0.001). Family visitation duration (hours) was not associated 
with higher risk of VAP.
Conclusions. VAP prevention may be better accomplished if institu-
tional processes and structure are considered. Avoiding a high number 

of patients per physician and bedside-health professionals, along with 
empowering the team towards faster weaning may reduce the risk of 
VAP. Infection control services could further reduce the risk of VAP by 
routine institutional training.
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Introduction. Most patients admitted to the intensive care unit with 
coronavirus disease (COVID-19) develop severe respiratory failure. 
Understanding lung mechanics helps to guide protective mechanical 
ventilation, improve oxygenation, and reduce the ventilator induce 
lung injury.
Objectives. This study aims to describe lung mechanics characteristics 
of patients with COVID -19 related acute respiratory distress syndrome 
(CARDS) and to compare them with non-COVID-19 associated ARDS.
Methods. We performed a retrospective observational study of lung 
mechanics: plateau pressure (Pplat), Driving pressure (DP), Mechanical 
power (MPw), Elastic (dynamic) power (EdPw), Total ventilatory power 
(TPw), and oxygenation parameters (ratio of arterial oxygen partial 
pressure to fractional inspired oxygen (PaO2/FiO2), the ratio of arte-
rial oxygen partial pressure to fractional inspired oxygen multiplied 
by PEEP [PaO2/(FiO2 x PEEP)], arterial and venous carbon dioxide par-
tial pressure (PaCO2, PvCO2), and Ventilation dead space (VD) were 
measured and compared between the two groups after initiation of 
mechanical ventilation.
Results. 30 CARDS and 10 ARDS patients fulfilled the study require-
ments. We observed a significant higher MPw in the CARDS group 
(29.17 ± 8.29 J/min vs 15.78 ± 4.45 J/min, P 0.007), similarly observed 
with EdPw (256.7 ± 84.06 mJ/min vs 138.1 ± 39.15 mJ/min, P 0.01) and 
TPw (289.1 ± 84.51 mJ/min vs 161.5 ± 45.51, P 0.007). Inside the CARDS 
group, we found 2 subgroups, a low shunt subgroup and a higher 
shunt (Qs/Qt (%): 6.61 ± 2.46 for vs 40.3 ± 20.6, P 0.0009), however, 
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between these two subgroups we didn’t find statistical differences on 
lung mechanic parameters but only in oxygenation parameters (PaO2/
FiO2 and PaO2/FiO2*PEEP). When comparing these two subgroups 
with ARDS patients, we found more similarity between the low shunt 
CARDS and the ARDS patients on MP (R2 0.99, P 0.001), EdPw (R2 0.89, 
P 0.05) and TPw (R2 0.99, P 0.0009).
Conclusions. Our study suggests important differences between 
CARDS and ARDS regarding mechanical parameters that could lead to 
more complicated management of CARDS patients and a higher prev-
alence of VILI. However due to the study limitations, a bigger study is 
necessary to corroborate our findings.
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Introduction. Second-level therapeutic actions to control intracranial 
hypertension (ICH) proposed by the European Brain Trauma Founda-
tion include barbiturates, moderate hypothermia, and decompressive 
craniectomy (DC), but the results are controversial. Our aim was to 
evaluate factors associated with disability and mortality after ICU dis-
charge in patients undergoing DC.
Objectives. To evaluate factors associated with disability and mortal-
ity, after ICU discharge, in patients with DC after 9 years.
Methods. Prospective study of patients admitted between January 1, 
2013 and December 1, 2022 who required DC. The DC was performed 
for ICH refractory to medical treatment.The following were analyzed: 
main admission diagnosis; demographic data;neurological data (clini-
cal examination and Glasgow Coma Score: GCS); hypotension;type of 
craniectomy and DC complications; Rankin scale and Glasgow Out-
come Scale (GOS) at 30 and 60  days after ICU admission, at ICU dis-
charge and 6 months after ICU discharge; preoperative serum lactate 
levels; hypo- and hyperglycemia;application of mannitol or hypertonic 
saline before and after DC; leukocytes andplatelets before and after 
DC and other factors related to prognosis. Univariate analysis was per-
formed for disability (Rankin ≥ 3) and ICU mortality, 60 days after ICU 
admission and 6  months after ICU discharge. Statistical significance 
was set at p ≤ 0.05. Data were analyzed using the R package version 
4.2.1 (R Development Core Team, 2022).
Results. Fifty-five patients with DC were collected. Demographic data 
and types of admission are shown in Table 1. The majority of the DC 
were subarachnoid hemorrhage (SAH) 26 (47.3%), and traumatic brain 
injury (TBI) 20 (37.0%). The most frequent complications were hydro-
cephalus 22 (40.7%) and reoperation for complications 18 (34.6% % of 
them). Ten patients died at ICU discharge (18.5%), 7 (41.2%) of them 
due to SAH. Of the 20 (37.0%) patients with TBI 6 (35.3%) patients with 
DC died, 3 of them at ICU discharge. Rankin score at ICU discharge was 
5 and GOS was 3. Rankin score 6 months after ICU discharge was 4 and 
GOS was 3.No significant risk factors associated with disability after 
ICU discharge were found. Mortality at 6 months after discharge was 
significantly associated with bilateral pupillary reactivity prior to DC 
(Table 2).
Conclusions. DC patients had a low mortality rate in the ICU (18.5%). 
The DC patients with TBI also had a low mortality rate of 15% at ICU 
discharge. Rankin and GOS reflected moderate/severe disability in 
these patients, in the ICU and 6  months after ICU discharge. Mortal-
ity, 6 months after discharge, was significantly associated with bilateral 
pupillary reactivity before DC.

Table 1 (abstract 000348)  Univariate analysis of DC disability at ICU 
dischage 9 years

Table 2 (abstract 000348) Univariate analysis of DC mortality six 
months after ICU discharge 9 years
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Introduction. Unplanned return to the intensive care units (ICUs) is an 
important quality indicator for the care continuum across critical care 
and general care settings. Detection and timely management of physi-
ologic deterioration in patients transferred to the general wards from 
the ICUs might be of prognostic importance.
Objectives. To investigate whether the detection and alerts of vital 
signs deterioration and the notifications to the rapid response system 
(RRS) of physiologic abnormalities are of prognostic importance in 
patients who returned to the ICUs.
Methods. We retrospectively analyzed the demographic and clini-
cal data of the patients who returned to the ICUs within 7  days 
of stay of their transfer to the general wards in 2019–2021. The 
hospital established a healthcare information system (HIS)-based 
automated alert system for vital sign abnormalities by immedi-
ate screening after the nurses’ entry of vital sign data. The nurses 
were provided with decision support pop-ups to notify the rapid 
response system of the hospital for timely patient management. 
Relevant information regarding the occurrence of vital sign alerts 
automatically generated by the hospital’s healthcare informa-
tion system and the notifications to the hospital’s rapid response 
system were retrieved and analyzed for association with the out-
comes of those patients in the hospital. The restrictive cubic spline 
method was applied to assess the probability of the non-linear 
relationship between the variables and the in-hospital mortality 
rate.
Results. During the study period, 474 patients returned to the ICU 
within 7 days at wards, of whom 59.7% were male, 53.6% were from 
medical ICUs, and 27.4% and 25.5% had the main diagnosis of car-
diovascular diseases and malignancies, respectively. Their medium 
stay at the general ward was 3.1 [Interquartile, 1.3–4.9] days, and their 
medium hospital stay after the returned ICU was 25.2 [11.6–48.6] days. 
Male (13.8% vs. 7.3%, p = 0.029) and medical patients (p < 0.001) had 
poorer in-hospital outcomes (in-hospital mortality). Patients with early 
(< 72  h) returns (p = 0.014) and early occurrence of vital sign alerts 
(p = 0.011) had higher mortality rates. Restrictive cubic spline analyses 
for a non-linear relationship showed that the in-hospital mortality rate 
was the lowest for those patients with the interval between transfer to 
the general ward and first vital sign alert. An interval shorter than 48 or 
longer than 72 h indicated a trend of increased risk of in-hospital mor-
tality, with a U-shaped relationship (Fig. 1). In contrast, the relationship 
between general ward stay time, and mortality remained more linear, 
with a gradually reduced mortality rate when the ward stays time was 
longer (Fig. 2).
Conclusions. The detection and alerts of vital sign abnormalities after 
the transfer to the generl wards of ICU patients are associated with in-
hospital morality by a non-linear relationship.

Figure 1 (abstract 000349) .

Figure 2 (abstract 000349) .
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Introduction. Positive fluid balance is correlated with worse outcomes 
in pediatric acute respiratory distress syndrome (PARDS). However, 
there are scarce data on particularly ‘when’ in the illness time-course 
significantly affects prognosis. We aimed to determine the trend of 
daily and cumulative fluid management practices and the relationship 
between the timing of fluid overload and clinical outcomes in PARDS.
Methods. The study included 320 children who required invasive 
mechanical ventilation and were diagnosed with PARDS according 
to the oxygenation index of Pediatric Acute Lung Injury Consensus 
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Conference definition from June 2009 to March 2021. Daily and cumu-
lative total intake, output, and balance data were retrospectively col-
lected from days 1 to 7 after PARDS onset. Association between fluid 
metrics and clinical outcomes of PARDS were tested.
Results. Daily and cumulative total intake show a decrease over time 
during the study period. In multivariable analysis, fluid intake on day 6 
and 7 was significantly associated with increased mortality (OR [95% 
CI]; 1.019 [1.006–1.031]. P = 0.003, and 1.022 [1.009–1.035], P = 0.001, 
respectively). The fluid intake on day 1 was significantly associated 
with decreased ventilator-free days (VFDs) (β = −  0.030, P = 0.002). 
Cumulative fluid balance in the early period (through day 4 and day 
3, respectively) was significantly associated with risk of increased mor-
tality (OR [95% CI]; 1.007 [1.002–1.012], P = 0.005) and decreased VFDs 
(β = − 0.026, P = 0.002).
Conclusions. Positive fluid balance in the acute phase is associated 
with risk of increased mortality and decreased VFDs in PARDS. Moreo-
ver, increased fluid intake itself is significantly associated with adverse 
outcomes in PARDS.
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Introduction. The gray-white matter ratio (GWR) obtained from brain 
CT scans is a crucial factor in the early prediction of cardiac arrest 
patient outcomes. However, manual annotation by physicians is 
impractical in emergency and critical care situations.
Objectives. To devolop an automatic method which can rapidly com-
pute the GWR and predict outcomes, aiding physicians in decision 
making.
Methods. A retrospective study of 684 patients who underwent brain 
CT imaging within 12 h after return of spontaneous circulation (ROSC) 
was conducted. The primary outcomes were favorable neurological 
outcome and survival to hospital discharge. Physicians manually anno-
tated 16 regions of interest (ROIs) on each CT image. In addition, an 
automatic method derived the ROIs by registering the brain CT image 
to the Eve template. The performance of the automatic method was 
compared with that of manual annotation to evaluate its accuracy.
Results. After removing outliers, we examined the data from 525 CT 
scans of the brain as shown in Fig. 1. The proposed method for calcu-
lating the GWR yielded better results for patients with the favorable 
neurological outcome (1.140 [SD 0.046] vs. 1.100 [0.054], p < 0.0001), 
and Fig. 2 showed a strong correlation with manual calculation (0.872 
[95% CI 0.849 to 0.891], p < 0.0001). Additionally, compared with the 
manual method (0.679), the proposed method gave a higher AUROC 
(0.729) for outcome prediction as shown in Fig.  3(A). The automatic 
method was a significant indepent predictor for favorable neurologi-
cal outcome in multiple logistic regression analysis (P < 0.001) with a 
high AUROC (0.841) for the modle (Fig. 3B).
Conclusions. The study revealed that the incorporation of the auto-
matically computed GWR led to a significant enhancement in the 
prediction of favorable neurological outcomes. These findings sug-
gest that the proposed method could efficiently and accurately deter-
mine the GWR, providing valuable information for predicting patient 
outcomes.
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Figure 1 (abstract 000352) Patient flow chart

Figure  2 (abstract 000352) HU density of the manual and auto-
matic methods in the caudate nuclei, corpus callosum, putamen, and 
posterior internal capsule. (A) Correlation between the manual and 
Auto A methods. (B). Correlation between the manual and Auto B 
methods

Figure  3 (abstract 000352) ROC curves and AUROCs for predicting 
favorable neurological outcome. (A) GWRs measured using the man-
ual, Auto A, and Auto B methods. (B) Multiple logistic regression mod-
els with the manual, Auto A, and Auto B GWRs
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Introduction. Mechanosensing and mechanotransduction are impor-
tant processes that regulate pulmonary motility. Piezo2, as a mecha-
nosensitive ion channel, was reported to be involved in the regulation 
of respiratory function in mice. However, it is unclear whether Piezo2 
expression plays a role in disease progression in pulmonary dysfunc-
tion patients (such as ARDS patients).
Objectives. The aim of this study was to compare the expression of 
Piezo2 in the bronchoalveolar lavage fluid (BALF) of ARDS patients and 
the association between Piezo2 and the prognosis of ARDS patients.
Methods. This study was approved by the Biomedical Ethics Review 
Committee of West China Hospital of Sichuan University. Patients diag-
nosed with ARDS from May 2022 to December 2022 in the Depart-
ment of Critical Care Medicine, West China Hospital, Sichuan University 
were prospectively included. Then BALF was collected from every 
patient. The BALF was centrifuged and the supernatant was taken for 
ELISA analysis. Basic information of the patients was recorded through 
the electronic medical record information system.
Results. We finally included 80 patients in this study. Compared 
with mild ARDS group, the level of piezo2 in BALF was significantly 
higher in moderate ARDS group (54.11 ± 8.113, 95%CI 37.75–70.48, 
P < 0.0001) and severe ARDS group (84.10 ± 15.44, 95%CI 53–115.2, 
P < 0.0001). To assess the Piezo2 value in predicting the development 
of ARDS patients, we graphed the ROC curve. It is revealed that Piezo2 
in BALF could distinguish ARDS patients of different severity with areas 
under the curve (AUC) 0.9358 (95%CI 0.8667–1.00, P < 0.0001). Patients 
with higher level of Piezo2 had higher APACHE II score (16 ± 6.517 vs 
24.4 ± 6.845, 95%CI 4.983–11.81, P < 0.0001), longer length of ICU stays 
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(16.71 ± 9.717 vs 28.21 ± 13.78, 95%CI 4.84–18.15, P = 0.001). There 
was no significant difference in mortality with two groups (OR 1.42, 
95%CI 0.43–4.66, P = 0.57).
Conclusions. Higher level of Piezo2 was correlated to worse progres-
sion of ARDS patients.

Figure 1 (abstract 000353) Differences in Piezo2 expression in alveo-
lar lavage fluid of ARDS patients

Figure  2 (abstract 000353) Area under curve (AUC) for Piezo2 and 
the severity of ARDS
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Introduction. ICU acquired delirium is a spectrum of illnesses associated 
with prolonged ventilator use and increased mortality. Subsyndromal 
delirium (SSD) is considered a pre-delirium state and has received recent 
attention in terms of early prevention. There have been many studies of 
delirium in ICUs and SSD, but few studies in step down unit (SDU) and 
none in Asian populations.
Objectives. To investigate the incidence of delirium, SSD or both in the 
SDU, as well as their respective risk factors and clinical outcomes.
Methods. Medical records of patients admitted to an SDU in a tertiary 
care facility between April 1, 2021 and March 31, 2022, and whose length 
of stay was at least 4  days, were retrospectively reviewed from an elec-
tronic database. The Intensive Care Delirium Screening Checklist (ICDSC) 
was used for the diagnosis of delirium and SSD. The following data were 
recorded: patient characteristics, severity score (SOFA), reason for admis-
sion, duration of admission, time to discharge, Barthel index at discharge, 
and antipsychotic medications used.
Results. A total of 470 patients were screened and 326 were finally ana-
lyzed. Of these, 73 and 86 had SSD and delirium, respectively, and 65 had 
both. Age 70 or older and a SOFA score of at least 2 points were independ-
ent risk factors for each (SSD; Age > 70 OR 2.97, 95%CI:1.49–5.91, SOFA > 2 
OR 2.54, 95% CI:1.27–5.60: Delirium; Age > 70 2.84, 95% CI 1.35–6.0, 
SOFA > 2 OR 2.39 95%CI 1.12–5.10).
As for in-hospital deaths, there was only one death in the SSD group (1.3%), 
whereas there were seven deaths in the delirium group (8.1%), a significant 
difference.
The length of hospital stay was longer for each group compared with 
patients who did not develop psychiatric symptoms, but only in the 
delirium group. With regard to the duration of SDU admission, the SSD 
and Ddelirium groups were significantly longer than the group that 
did not develop psychiatric symptoms.
Conclusions. Elderly individual and higher SOFA score were inde-
pendent risk factors to develop SSD and delirium, with longer days to 
discharge and higher mortality in the delirium group. SSD has a lower 
mortality rate, but may result in longer hospital stays and requires 
early and appropriate action.
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Introduction. Critically ill patients in the intensive care unit (ICU) com-
monly experience severe disruptions in their circadian rhythms, which 
have been associated with unfavorable clinical outcomes [Knauert 
et  al. (2023), Felten et  al. (2023)]. The administration of enteral nutri-
tion, typically provided around the clock, may be a contributing fac-
tor to this disruption. Evidence suggests that rhythmic feeding-fasting 
cycles may provide a powerful synchronizing cue for the circadian 
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clock, indicating that optimizing feeding-fasting cycles in the ICU 
could potentially enhance circadian rhythms.
Objectives. The aim of the CIRCLES study is to investigate the effect of 
cyclic daytime enteral nutrition compared to continuous enteral nutri-
tion on circadian rhythms in critical illness.
Methods. The CIRCLES study is an investigator-initiated randomized con-
trolled trial and is conducted in a tertiary care ICU in the Netherlands. Criti-
cally ill patients aged 18 years or older with an expected ICU stay ≥ 48 h 
who are receiving or intended to receive enteral nutrition are eligible 
for inclusion. A total of 60 patients will be included in the study and ran-
domized to either the continuous enteral nutrition (control) group or the 
cyclic daytime enteral nutrition (intervention). In the continuous enteral nutri-
tion group, nutrition will be administered 24  h a day, according to the 
local standard of care protocol. In the cyclic daytime enteral nutrition group, 
administration of nutrition will be restricted to a 12-h period during day-
time hours (between 8 AM and 8 PM). In both groups, similar daily nutrition 
goals are pursued. The study intervention will be followed until the enteral 
nutrition is stopped or discharge from the ICU. On the third day after the 
initiation of enteral nutrition, seven 4-hourly blood samples will be col-
lected. These samples will be used to determine the plasma melatonin 
levels and expression levels of peripheral clock genes (blood monocytes. 
Additionally, a 24-h electroencephalography recording will be conducted 
on the same day, using a headband sleep wearable (ZMax Lite, Hypnodyne 
Corp., Sofia, Bulgaria), from which depth of sleep will be assessed using 
spectral analysis. High-resolution waveform and numerical data are cap-
tured from the patient monitor (Philips IntelliVue, Philips, Eindhoven, The 
Netherlands) throughout the whole study period to obtain vital sign time 
series (core body temperature, heart rate variability, heart rate, blood pres-
sure). 24-h rhythms in vital signs are assessed using cosinor analysis. Addi-
tional data will be collected from the electronic patient record. Primary 
outcomes are amplitude of 24-h rhythms in melatonin and vital signs. Sec-
ondary outcomes include peripheral clock gene expression, sleep quality, 
glucose regulation, insulin administration, caloric intake, feeding intoler-
ance and clinically relevant outcome measures.
Results. The study was approved by the Dutch national ethical review 
board in December 2022 and is registered at ClinicalTrials.gov in April 
2023 (identifier NCT05795881). Inclusion of patients is planned to start 
in May 2023.
Conclusions. Increasing evidence shows that misalignment of circa-
dian rhythms in ICU patients are linked to poor clinical outcomes. Next, 
it is well-known that the timing of nutrition is a crucial circadian timing 
cue, suggesting that cyclic daytime feeding may be more optimal than 
a continuous feeding schedule. However, to date, to what extent the 
timing of enteral nutrition influences circadian rhythms in critically ill 
patients is unknown. The current study aims to shed light on strategies 
for enhancing circadian rhythms in the ICU setting.

Study design and outline of study protocol of CIRCLES trial. 
ICU = intensive care unit, EEG = electro-encephalography.
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Introduction. At a given lung strain, a proportion of static greater 
than dynamic components demonstrated its potential benefit in terms 
of protective effect on lung edema in healthy animal research (1). 
However, this hypothesis has not been tested in humans, especially 
ARDS. Therefore, from a different point of view, we hypothesized that 
excessive static components might be harmful. In addition, a suitable 
proportion of dynamic and static components of lung strain could be 
obtained in terms of lung protective ventilation.
Objectives. Our study aimed to identify the relationship between the 
proportion of dynamic and static component of lung strain with lung 
stress and percentage of overdistension area, and the suitable propor-
tion to protect the ARDS lungs.
Methods. We conducted this study in adult ARDS patients. Those 
patients received mechanical ventilation and recruitment maneuver 
followed by decremental PEEP titration. The esophageal balloon cath-
eter was inserted to calculate elastance-derived lung stress (DPtp_ed). 
The dynamic and static components of lung strain, including overdis-
tension (%OD) and collapse (%Col), were assessed by electrical imped-
ance tomography (EIT). All data were recorded during each PEEP step.
Results. Data from 105 events were analyzed. The most common 
cause of ARDS in our study was pneumonia. The mean PaO2/FiO2 
was 103.6 ± 32.01 mm Hg. The increased proportion of static compo-
nents was significantly associated with that of DPtp_ed (P < 0.001) and 
%OD (P < 0.001). The higher proportion of the static component was 
significantly related to the decrease in %Col (P < 0.001). We divided 
all events into eight groups regarding a similar value of DPtp_ed. The 
ratio of dynamic to static lung strain showed a significant inverse cor-
relation to the %OD in 5 of 8 groups with Spearman’s rho of − 0.896 
(P = 0.003), − 0.929 (P = 0.003), − 0.807 (P = 0.015), − 0.944 (P < 0.001), 
and −  0.833 (P = 0.005). The overall relationship (8 groups) also 
showed a significant correlation (Spearman’s rho of -0.852, P < 0.001). 
The suitable dynamic to static lung strain ratio regarding DPtp_ed, 
%OD, and %Col was 1.007, 0.861, and 0.908, respectively.
Conclusions. The proportion of static greater than the dynamic com-
ponent of lung strain was not associated with lung protection in ARDS. 
The excessive contribution of static components was related to the risk 
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of overdistension, including in groups with lung stress equivalence. 
Regarding lung protection, the static component should approximate 
the dynamic component.
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Introduction. Despite advances in the diagnosis and treatment of 
severe infectious processes, the morbidity and mortality of severe 
community-acquired pneumonia remains high. In the United States, 
an estimated 500,000 adults are admitted each year for community-
acquired pneumonia (CAP), 10–20% of whom will require admission to 
an Intensive Care Unit. 1–2.
Despite the existence of many tools to predict which patients would 
benefit from early admission to the ICU3-4, it has been shown that 
there is still a delay in the admission of these patients to the ICU and 
consequently higher mortality. 5–8.
Direct admission of these patients to the ICU is conditioned by the 
need for vasoactive support when admitted for septic shock and those 
patients requiring orotracheal intubation (OTI) and connection to non-
invasive and invasive mechanical ventilation (NIV and IMV), but there 
is a group of patients who are not admitted directly to the ICU, who 
are initially admitted to hospital wards or receive more prolonged 
management in the ED and whose delayed admission to the ICU 
entails a higher rate of complications and mortality. 6,8,9
Objectives. The primary objective of the study was to determine 
whether delayed admission to the ICU of patients suffering from 
severe community-acquired pneumonia leads to higher 30-day mor-
tality compared to patients admitted directly to the ICU.
Secondary objectives included determining whether there is a higher 
rate of associated complications during admission (need for RRT, 
mechanical ventilation, tracheostomy, use of vasopressors, infectious 
complications) in patients with delayed ICU admission.
Methods. Retrospective cohort study of patients admitted to the ICU 
of a third level reference hospital with a diagnosis of severe commu-
nity-acquired pneumonia.
Patients admitted between January 2018 and December 2021 with 
a diagnosis of severe community-acquired pneumonia (CAP) were 
included. Patients admitted with a non-intubation order and with a 
diagnosis of SARS-CoV-2 Pneumonia were excluded.
Data were obtained on demographic variables (age, sex), history of ill-
ness prior to admission, date and time of admission to ICU and hos-
pital, place of origin (emergency department or ward), laboratory 
and microbiology data, as well as the use of antibiotics and the time 
of initiation of their administration. For data analysis, patients were 
assigned to two groups, differentiating two admission times (< 6 h 
and < 24 h after arrival in the ED). The rate of complications during 
admission was also analyzed in both groups.
Statistical analysis was performed with Stata for Mac, version 14.2. 
Continuous variables with normal distribution were expressed as 
mean ± standard deviation, or median with interquartile range (IQR) 
when the distribution was not normal; and qualitative variables were 
expressed as numbers and percentages. Qualitative variables were 
analyzed using the Chi2 test (or Fisher’s exact test depending on 

the number of cases). Quantitative variables were evaluated using 
the t test (or a nonparametric test according to the normality of the 
distribution).
Results. A total of 45 patients with diagnosis of CAP were included in 
the study period. 77.8% of the patients were admitted within the first 
24 h after contact with the Hospital and within this group, 85.7% were 
admitted within the first 6 h. In 26.7% of the cases the germ was not 
identified, the most frequent germ identified was Streptococus pneu-
moniae (35.6%). The 85.3% of patients received correct empirical anti-
biotic therapy on admission.
There were no differences in the baseline characteristics of the two 
groups, except for pO2 and CRP values on admission to the ICU (Table 
I).
Regarding the primary endpoint of the study, a higher 30-day mor-
tality was observed in the group of patients with delayed admission 
(OR 5.17 [95% CI 1.004–26.6; p = 0.05). As for the secondary endpoints, 
there was a greater need for both invasive and noninvasive mechani-
cal ventilation in the group admitted for more than 24 h, as well as a 
longer stay in the ICU and in hospital, with no significant differences 
between the two groups.
Conclusions. Delayed ICU admission in patients diagnosed with 
severe community-acquired pneumonia leads to higher 30-day mor-
tality, as well as a greater need for invasive and noninvasive ventilatory 
support and longer ICU and hospital stay.

*Median and IQR values for quantitative variables

**Values at ICU admission
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Introduction. The relationship between post-rewarming body 
temperature after targeted temperature management (TTM) and 
prognosis remains controversial yet in cardiac arrest patients. We 
hypothesized that low body temperature after rewarming may be 
associated with poor prognosis in patients with out-of-hospital cardiac 
arrest (OHCA) who received TTM.
Objectives. This study aimed to identify the relationship between 
post-rewarming body temperature and the neurological outcome and 
mortality through multicenter OHCA registry in South Korea.
Methods. We retrospectively reviewed the 3SNU-PCAS registry which 
prospectively obtained from 3 urban hospital EDs from December 
2013 to May 2021. Patients with sustained ROSC after out-of-hospital 
cardiac arrest were enrolled. Patients who recieved TTM were included. 
Primary outcome was relationship between body temperature at 72 h 
after TTM initiation and clinical outcomes including 1-year favorable 
neurological outcome (Cerebral Performance Categories Scale, CPC 
1–2) and 1-year mortality.
Results. Among 1599 patients enrolled in the registry, 596 met inclu-
sion criteria and 311 were excluded, 285 were analyzed. Of 285, 74 
had favorable 1-year neurological outcome while 211 were not. 
Favorable 1-year neurological outcome group was younger (52.0 vs 
62.0, P = 0.001), more witnessed (85.1% vs 65.4%, P = 0.002), more 
bystander cardiopulmonary resuscitation provided (68.9% vs 50.2%, 
P = 0.004), showed more initial shockable rhythm (87.1% vs 25.1%, 
P < 0.001), and was more presumed as cardiac etiology (89.2% vs 28.9) 
whereas no difference between two groups were presented about 
TTM information including time interval from collapse to TTM, tar-
geted temperature, duration of induction and maintainence phase, 
and use and location of feedback device. Favorable 1-year neuro-
logical outcome group showed higher body temperature than unfa-
vorable neurological outcome group at emergency department and 
after initiation of TTM until 4 h, and there was no difference between 
the two groups from 8 to 44  h after TTM, and then again favorable 

neurological outcome group had significantly higher body tempera-
ture from 48 h onwards. Low body temperature at 72 h after TTM was 
independently associated with 1-year mortality (adjusted OR 0.51, CI 
0.37–0.87, P = 0.011) while Body temperature at 72 h was not associ-
ated with 1-year favorable neurological outcome (adjusted OR 1.10, CI 
0.77–1.56, P = 0.573).
Conclusions. In conclusion, low body temperature after rewarming 
was independently associated with 1-year mortality. Post-rewarming 
body temperature tends to be higher in favorable neurological out-
come patients although there was no significant association between 
body temperature after rewarming and neurological outcome.

Figure 1 (abstract 000363) Patient flow diagram

Table 2 (abstract 000363) Body temperature according to the 1-year 
neurological outcomes
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Figure 2 (abstract 000363) Trend of body temperature after TTM ini-
tiation

Table 3 (abstract 000363) Crude and adjusted odd ratio of body tem-
perature at 72 h and 48 h after TTM initiation for predicting favorable 
neurological outcome and mortality

OR, odd ratio; aOR, adjusted OR; CPC, cerebral performance category; ICU, 
intensive care unit

Figure 3 (abstract 000363) Survival analysis in Log-rank test according to body 
temperature at 72h after TTM initiation

Table 1 (abstract 000363) Demographics and clinical characteristics 
according to 1year neurological outcome
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Introduction: A major change in the airway management practices 
during the COVID-19 pandemic has been the recommendation for the 
use of videolaryngoscope (VL) and PPE for protected intubation.
Laryngoscopy after donning PPE labelled as “protected intubation” is a 
major change from the conventional techniques and so various man-
ikin-based studies have been conducted to assess time to intubation, 
number of laryngoscopy attempts and first-pass success rate.
Objectives: In this retrospective study, we assessed the applicability 
and efficiency of this new airway management algorithm in untested 
trauma victims on arrival to hospital requiring immediate airway 
intervention.
Methods: The present study was conducted from April 2020 to Sep-
tember 2020. All proformas are filled by the anesthesiology residents 
who are members of the trauma airway management response team 
(TART). The approach to airway management in COVID times was 
based on three principles; (1) all TART members to be in PPE; (2) drug 
assisted intubation; (3) VL to be preferred over DL even for first laryn-
goscopy attempt. Patients who arrived intubated were excluded. Study 
end points were the feasibility of use of VL for “protected intubation” 
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and comparison of the time to intubation, number of laryngoscopy 
attempts and first-pass success rate with VL and DL in trauma centre in 
COVID times. It is to be noted that all patients included were untested 
for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) at 
time of airway management in trauma centre and were considered as 
COVID “suspects.”
Results: Data from 296 intubations performed by TART members in 
level C PPE in different resuscitation areas of trauma centre during dif-
ferent duty hours was compiled.
A GCS score of less than 8 was the reason for intubation in 72% of 
cases followed by type 1 respiratory distress in the remaining. Major-
ity were males (230) and 84.8% were aged between (18–60 years). 
Road side accident (n = 243), fall from height (n = 19), assault (n = 13), 
trauma with thermal burns (n = 10) and others (animal injury, trivial 
fall, etc. n = 11) were the mechanisms of trauma.
Videolaryngoscope was used in 87.2% of patients (258); direct laryn-
goscopy (DL) was used in the remaining. Time taken for intuba-
tion in first attempt was 28.95 ± 14.51  s in 24 patients with DL and 
27.14 ± 14.61 s with 35 randomly chosen intubations in VL group and 
the difference was statistically non significant (p value = 0.6402; t-test). 
The laryngeal view during airway management with the two devices 
was compared using Cormack-Lehane (CL) classification. 7 Maximum 
glottis visualization is in CL grade I and was 57.14% in VL vs 50% in 
DL; 42.86% patients intubated with VL had CL grade II whereas 50% 
patients had CL grade 2 in DL group. The difference was nonsignificant 
with p value of 0.589. The difference in first attempt success rate; 92% 
in VL and 79% in DL was also not statistically significant.
Conclusions: We conclude that use of VL with PPE by TART mem-
bers for drug assisted intubations in untested trauma patients in 
COVID times is feasible and safe as the time taken for intubation is 
27.14 ± 14.61 s.
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Introduction: Acute respiratory distress syndrome (ARDS) related 
to COVID-19 is associated with a high mortality rate and prolonged 
mechanical ventilation duration. We hypothesized that ultra-low tidal 
volume ventilation (ULTV) without extracorporeal circulation would 
minimize ventilator-induced lung injury.
Objectives: To determine whether ULTV, compared with protective 
ventilation, could improve COVID-19 ARDS 90-day all-cause mortality 
the number of ventilator-free days (VFD).
Methods: The study is a multicenter open-label randomized con-
trolled superiority trial performed in 10 intensive care units. The study 
was performed in France from April 15th, 2020 to April 13th, 2021, and 
final follow-up occurred on July 17, 2021. Patients with COVID-19 ARDS 
and a  PaO2/FiO2 ≤ 150 mmHg were included, and randomly assigned 
to receive ULTV aiming for VT 4 mL  kg−1 predicted body weight (PBW, 
n = 106) or protective ventilation (i.e., VT 6 ml  kg−1 PBW, n = 109).
The primary outcome was a composite score based on 90-day all-
cause mortality as prioritized criterion and the number of VFD as a sec-
ondary criterion.
Results: Two hundred and fifteen patients were included (median age 
[interquartile range (IQR)], 68 [60–74]; 58 women [27%]). The primary 
endpoint was not significantly different between arms (win ratio of the 
ULTV arm amounting to 0.85 [95% confidence interval (CI95%), 0.60 to 
1.19]; p = 0.38). Forty-six patients [43%] in the ULTV arm and 43 [39%] 
in the protective ventilation arm died by day-90 (absolute risk differ-
ence: 4 [CI95%, − 9 to 18] %; p = 0.52). VFD were not significantly dif-
ferent between the ULTV and the protective ventilation arms (median 
[IQR]: 7 [0–45] vs. 31 [0–48] days; median of the differences between 
arms, 0 [CI95%, − 2 to 0] days, p = 0.3). The rate of severe respiratory 
acidosis was significantly higher in the ULTV arm (35 patients [33%] 
vs. 14 patients [13%], absolute risk difference: 20 [CI95%, 9 to 31%], 
p < 0.001). Subgroup prespecified exploratory analysis suggested 
harm of the ULTV strategy in patients with renal SOFA  subscore32.
Conclusions: In patients with moderate-to-severe COVID-19 ARDS, 
ULTV compared with protective ventilation resulted in no significant 
difference of a composite score based on 90-day mortality and VFD. 
These findings do not support the systematic use of ULTV in COVID-19 
ARDS.
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Introduction: Nasogastric tube malposition, underfeeding, frequent 
feeding interruption and reflux are frequent complications related to 
enteral nutrition (1, 2). SmART + robot feeding system (ART MEDICAL, 
Natania, Israel) is a new platform trying to overcome all these limita-
tions and improve feeding efficacy.
Methods: Mechanically ventilated patients were prospectively 
randomized to receive enteral nutrition using standard protocol 
through an usual nasogastric tube vs study group supported by 
SmART + platform composed of a nasogastric tube with sensors 
detecting reflux and preventing aspiration through an inflated bal-
loon. Energy administration was based on indirect calorimetry 
(REE). Primary endpoint was feeding efficacy. Length of ICU stay 
and Length of ventilation were also analyzed. Parametric independ-
ent samples t-test and non-parametric Wilcoxon rank sum test were 
applied. All tests were two-tailed, with a p-value significance level 
of < 0.05.
Results: 50 patients in control group and 50 patients in study group 
were included. There were no differences between groups except 
height and REE. No side effects were observed. Primary endpoint (feed-
ing efficiency between days 2 to 14 for control and study group was 
37.9 ± 19.9% and 89.9 ± 12.2%, respectively, p < 0.0001). Cumulative 
energy balance was − 8,839 ± 7,897  kcal; range − 1,332–31,849  kcal 
in control group and − 6,554 ± 3,315 kcal; range − 2,006–13,642 kcal 
in study group (p < 0.07). LOS was low significantly lower in the study 
group (HR 1.53, 95% CI 1.027–2.29, p < 0.04) and LOV was near to sig-
nificant (HR 1.45, 95% CI 0.977–2.164, p = 0.06). ICU mortality was simi-
lar in both groups.
Conclusions: No adverse events were report during the study. 
SmART + robot system improved feeding efficiency and reduced LOS 
of mechanically ventilated patients in general ICU. This new technol-
ogy may significantly improve the enteral feeding routine in critically 
ill patients.

References
1. 1. White H, King L. Enteral feeding pumps: efficacy, safety, and patient 

acceptability. Med Devices (Auckl) 2014;7:291–8. https:// doi. org/ 10. 2147/ 
MDER. S50050.

2. 2. Murthy TA, Chapple LAS, Jlange K, Marathe CS. Gastrointestinal 
dysfunction during enteral nutrition delivery in intensive care unit (ICU) 
patients: Risk factors, natural history, and clinical implications. A post-hoc 
analysis of The Augmented versus Routine approach to Giving Energy 
Trial (TARGET). Am J Clin Nutr 2022;166(2):589–598. https:// doi. org/ 10. 
1093/ ajcn/ nqac1 13

Topic: Metabolism, endocrinology, liver failure and nutrition

000369  
Arterial carbon dioxide tension and outcomes in out‑of‑hospital 
cardiac arrest patients on extracorporeal membrane oxygenation: 
a registry‑based cohort study
J.  Izawa1, S.  Kimata2, A.  Sakai1, T.  Kitamura3, Y.  Yamaguchi2
1Division of Intensive Care Medicine, Department of Medicine, Okinawa 
Chubu Hospital, Uruma, Japan; 2Department of Emergency Medicine, 
Okinawa Chubu Hospital, Uruma, Japan; 3Department of Social 
and Environmental Medicine, Graduate School of Medicine and Faculty 
of Medicine, Osaka University, Suita, Japan
Correspondence: J. Izawa
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000369

Introduction: The partial pressure of arterial carbon dioxide  (PaCO2) 
is a crucial factor in determining cerebral blood flow after brain injury. 
While deviations in  PaCO2 have been linked to worse outcomes in out-
of-hospital cardiac arrest (OHCA) patients [1], little is known about the 
association between  PaCO2 and outcomes in patients undergoing 
extracorporeal membrane oxygenation (ECMO) after OHCA. There-
fore, this observational study aimed to investigate the relationship 
between  PaCO2 levels and outcomes in patients on ECMO after OHCA 
using meticulously classified  PaCO2 levels.

Methods: We used a registry database of OHCA cases between 2014 
and 2020 in Japan. We included adult, non-traumatic OHCA patients 
who underwent ECMO before or after the return of spontaneous cir-
culation and whose  PaCO2 levels were measured after ECMO initia-
tion. The main exposure was  PaCO2 levels, which were divided into 
eight categories:  PaCO2 < 30; 30–< 35; 35–< 40; 40–< 45; 45–< 50; 
50–< 55; 55–< 60; ≥ 60  mmHg. The non-linear relationship between 
 PaCO2 levels as a continuous variable and the predicted probability 
of favorable functional survival was visually described using restricted 
cubic splines in univariable logistic regression. The primary outcome 
was favorable functional survival at one month or hospital discharge, 
whichever came first. Multivariable logistic regression was performed 
to adjust for clinically relevant variables.
Results: Among 1503 patients who met the eligibility criteria, the 
proportion of favorable functional survival was highest in the  PaCO2 
category of 40–< 45 mmHg: 12.0% (36/300) in < 30; 13.7% (36/262) in 
30–< 35; 11.2% (23/205) in 35–< 40; 20.4% (38/186) in 40–< 45; 18.6% 
(21/113) in 45–< 50; 14.7% (14/95) in 50–< 55; 7.3% (6/82) in 55–< 60; 
and 11.9% (31/260) in ≥ 60. When using restricted cubic splines in 
univariable logistic regression, the relationship between  PaCO2 levels 
and the primary outcome followed an inversed-U-shaped form (Fig-
ure). Only the  PaCO2 category of 40–< 45 mmHg was associated with 
favorable functional survival, and the adjusted odds ratio was 1.07 
(95% CI 1.01–1.14) when compared to the category of < 30 as a refer-
ence. For patients whose outcomes at 90 days after resuscitation were 
available, the association between the category of 40–< 45 mmHg and 
favorable functional survival remained.
Conclusions: This study demonstrated that high normocapnia 
(40–< 45  mmHg), but not low normocapnia (35–< 40  mmHg), was 
associated with better functional survival in adult OHCA patients 
undergoing ECMO. This finding highlights the importance of meticu-
lous  PaCO2 level management in the post-cardiac arrest phase.

Figure (abstract 000369) PaCO2 levels and predicted probability of 
favorable functional survival
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Introduction: Intensive care unit (ICU) admission of very elderly 
patients (≥ 90 years) have increased in recent years. To date, it remains 
unclear if prolonged ICU treatment (≥ 7  days) is justified regard-
ing outcome. Yet, factors associated with prolonged ICU stay remain 
unknown in the very elderly critically ill population.
Objectives: Identify factors associated with prolonged ICU stay and 
clinical outcome in very elderly patients.
Methods: Retrospective analysis of all consecutive critically ill 
patients ≥ 90  years admitted to the Department of Intensive Care 
Medicine of the Medical University Centre Hamburg-Eppendorf (Ham-
burg, Germany) during an 11-year period. Clinical and laboratory 
course were analyzed from all patients. Prolonged ICU therapy was 
defined as ICU stay ≥ 7  days. Occurrence, clinical characteristics and 
outcome were assessed and compared between patients with and 
without prolonged stay.
Results: During the study period 1091 critically ill very elderly patients 
could be identified. Of those, 10% (n = 110) had a prolonged ICU 
stay ≥ 7  days. Demographic characteristics including age, gender 
and BMI were comparable in patients with and without prolonged 
stay. The median CCI was 1 (0–3) points compared to 1 (1–2) points 
in patients with and without prolonged ICU stay (p = 0.933). Disease 
severity represented by SAPS II (47 vs. 35 points, p < 0.001) score on 
admission was higher in patients with prolonged ICU stay. Invasive 
mechanical ventilation was required in 78% (n = 86) and 30% (n = 296) 
(p < 0.001). Renal replacement therapy (RRT) during the ICU stay 
was applied in 12% (n = 13) and 2% (n = 17) (p < 0.001). Multivariate 
regression analysis identified mechanical ventilation [OR 3.873, 95% 
CI (2.026–7.406); p < 0.001], vasopressors during ICU stay [OR 2.921, 
95% CI (1.466–5.821); p = 0.002], RRT [OR 4.299, 95% CI (1.513–12.212); 
p = 0.006] and SAPS II [OR 1.023, 95% CI (1.004–1.043); p = 0.020] as 
independent factors associated with prolonged ICU stay. In patients 
with prolonged ICU stay we observed an ICU-mortality of 32% (n = 35) 
as compared to 17% (n = 164) in patients without prolonged ICU stay 
(p < 0.001).
Conclusions: About 10% of critically ill ≥ 90-years suffer from a pro-
longed ICU stay, which was significantly associated with increased 
mortality. However, ICU therapy in this cohort seems justified.
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Introduction: Maintaining adequate perfusion is a pivotal aspect of 
intraoperative and critical care. Mean arterial blood pressure (MAP) is 
often used as a surrogate for perfusion pressure [1, 2]. The Hypoten-
sion Prediction Index (HPI) is a machine learning-derived algorithm 
that enables clinicians to initiate hemodynamic interventions prior 
to the onset of hypotension [3]. The use of HPI in combination with 
a diagnostic guidance protocol led to a significant reduction in the 
severity of hypotension in five out of six non-cardiac surgery trials 
[4–9], but its efficacy during cardiac surgery and intensive care unit 
(ICU) stay is to be determined.
Objectives: Our primary objective was to test in a randomised trial the 
efficacy of HPI with a diagnostic guidance protocol on top of standard 
of care on reducing the severity of hypotension during elective on-
pump coronary artery bypass grafting (CABG) procedures and postop-
erative ICU stay. The secondary objectives were to assess differences 
in the severity of hypertension and the total dosage of administered 
fluids and medication.
Methods: Single-centre, single-blinded randomised clinical trial con-
ducted at the Amsterdam University Medical Centres, the Netherlands. 
Adult patients scheduled for an elective on-pump CABG procedure 
with or without additional single heart valve surgery were eligible if 
a MAP of ≥ 65 mmHg was the set target during the off-pump phases 
of the procedure and the subsequent ICU admission. After providing 
informed consent, the participants were randomised in a 1:1 allocation 
ratio to the HPI-guided or standard care arm. An Acumen IQ sensor 
connected to a HemoSphere monitor was attached to the arterial cath-
eter in all patients (Edwards Lifesciences, Irvine, CA, USA). However, 
clinicians were only provided with HPI and the additional diagnostic 
guidance protocol in the HPI-guided arm. In the standard care group, 
HPI was measured, but the HemoSphere was covered, and alerts were 
silenced. Once HPI was ≥ 75 for at least one minute, treatment within 
two minutes was suggested to the clinician (Figure 1). In the operating 
room, treatment type and dosage were left to the anaesthesiologist’s 
discretion. A nurse-driven hypotension treatment protocol was cre-
ated for use in the ICU to minimise treatment delay.
Results: Between May 2021 and March 2023, 142 out of 450 eligible 
patients were enrolled, with 130 included in the final analysis (Fig-
ure 2). The patients’ baseline characteristics were well-balanced in the 
two groups. The overall time-weighted average of hypotension was 
significantly lower in the HPI-guided arm, with a median of differences 
of 0.40  mmHg (95% CI 0.26–0.65  mmHg; P ≤ 0.0001) (Figure  3). An 
overview of the secondary endpoint results is available in Table 1.
Conclusions: The use of HPI in combination with a diagnostic guid-
ance protocol and nurse-driven treatment protocol on top of standard 
of care significantly decreased the severity of hypotension in elective 
CABG patients without increasing the severity of hypertension com-
pared to standard care alone.
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Figure 1 (abstract 000371)  Participant flow in the hypotension pre-
diction 2 (HYPE 2) trial

Figure 2 (abstract 000371)  Diagnostic guidance protocol. Adapted 
with permission from Wijnberge et al., JAMA 2020. dP/dt: derivative of 
arterial pressure; Eadyn: dynamic arterial elastance; HPI: Hypotension 
Prediction Index; LV: left ventricle; MAP: mean arterial pressure; SV: 
stroke volume; SVR: systemic vascular resistance; SVV: stroke volume 
variation. Advice is provided every five minutes if HPI remains above 
and/or MAP remains below the threshold. For Eadyn, the reference 
value is set at 0.8

Figure 3 (abstract 000371)  Overall time-weighted average of hypo-
tension in mmHg per study arm. TWA, time-weighted average
 

Table 1 (abstract 000371) Secondary endpoints

AAT, area above threshold; AUT, area under threshold; vasopressin analogue is 
terlipressin or vasopressin
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Introduction: Vilobelimab (Vilo), a first-in-class anti-C5a monoclonal 
antibody, in a phase 3 adaptively designed multicenter, double-blind, 
placebo (Plc)-controlled study (N = 369; Vilo n = 177, Plc n = 191) 
improved survival in invasive mechanically ventilated COVID-19 
patients.1 The primary endpoint of 28-day (d) all-cause mortality was 
not met (HR 0.73; 95% CI 0.50–1.06; P = 0.094) using site stratification 
within the Cox regression analysis. The prespecified, non-site stratified 
per protocol analysis, however, showed that Vilo statistically reduced 
28-d all-cause mortality compared to Plc (HR 0.67; 95% CI 0.48–0.96; 
P = 0.027).
Objectives: Additional statistical analysis was performed to confirm 
the efficacy of vilobelimab in critically ill, COVID-19 patients and to 
determine if other factors may have contributed to not meeting the 
primary endpoint.
Methods: Recruitment in each country was analyzed for random 
effects due to age. Using Cox regression, the primary outcome data for 
28-d all-cause mortality was stratified by region, country, pooled sites 
with 1–3 patients, pooled sites with 1–4 patients and pooled sites with 
< 10 patients. In addition, a Frailty model was used to evaluate another 
possibility to adjust for site effects.
Results: Due to missing the primary endpoint using site stratification, 
a post-hoc analysis was undertaken and found that 61 patients from 
sites with no death or having enrolled only one patient could not con-
tribute to the Cox regression analysis decreasing the trial’s power using 
site stratification (Fig 1). In addition, the Plc group recruited in Brazil 
was a median of 9 years younger than the Vilo group and had very low 
mortality: 25% for 28-d and 32.5% for 60-d mortality. Adjusting the 
Cox regression for age-groups in Brazil changed the HR from 0.96 (60-
d) to 0.77, close to the HR for the entire study, suggesting a similar sur-
vival benefit of Vilo in Brazil. Post-hoc analyses of the primary outcome 
using Cox regression stratified by country (age-adjusted HR 0.61; 95% 
CI 0.43–0.87; P = 0.0067) and an analysis using a Frailty model (assign-
ing random effects per site; age-adjusted HR 0.65, 0.45–0.93; P = 0.018) 
both showed that Vilo significantly reduced all-cause mortality at d 28 
(Fig 2). Additional post-hoc analysis pooling sites which had 1–3, 1–4 
and < 10 patients also demonstrated significantly reduced all-cause 
mortality at d 28 with HRs of 0.68 (95% CI 0.47–0.98, P = 0.040), 0.68 
(95% CI 0.47–0.98, P = 0.041) and 0.65 (95% CI 0.46–0.93, P = 0.019), 
respectively. Treatment-emergent adverse events (AEs) were well bal-
anced between treatment groups; Vilo 90.9% and Plc 91.0%. Serious 
AEs occurred in 58.9% of Vilo and 63.5% of Plc patients.
Conclusion: Multiple statistical analyses of PANAMO demonstrate 
that Vilo significantly reduces 28-d all-cause mortality despite lack of 
events (deaths) in smaller recruitment sites and age imbalances in one 
large recruiting country.
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Introduction: Central lines are crucial in managing critically ill ICU 
patients, providing access for monitoring, medications, and nutrition. 
The use of central lines, however, carries the risk of central line asso-
ciated bloodstream infections (CLABSIs). CLABSIs are considered the 
third most common type of healthcare-associated infections (HCAIs) 
accounting for almost a quarter of all hospital-acquired infections with 
a mortality rate up to 37%. We sought to determine whether a multi-
faceted intervention to reduce CLABSIs could be implemented in a low 
middle income (LMIC) setting in a sustainable manner.

Objectives:
1. To determine whether implementation of a multifaceted intervention 

would significantly reduce the incidence of central line-associated blood-
stream infections

2. To assess the long-term effects of such an intervention and correlate 
CLABSI rates to the efficacy of the CUSP program intervention.

Methods: The study used a bundled intervention approach to prevent 
CLABSIs, consisting of the comprehensive unit-based safety program 
(CUSP) intervention pioneered by the Johns Hopkins University and 
the Agency for Healthcare Research and Quality (AHRQ). This included 
clinician education on evidence-based infection prevention, tools 
for identifying local barriers to implementing these practices, and 
ideas for ensuring patients received the necessary care. The interven-
tion took place in 3 ICUs which were followed over a period of more 
than 9  years (May 2009–October 2018). The study had three phases: 
pre-intervention (6 quarters), intervention (16 quarters), and post-
intervention (16 quarters). Each unit was tasked with assembling a 
multidisciplinary CUSP team to improve safety culture and teamwork. 
The CUSP team was further divided into 4 sub-groups; the executive 
group (EG), the physician group (PG), the nursing group (NG), and 
the CUSP implementation group (CG). Monthly team meetings were 
held between the CUSP teams where data was shared with the team 
for further action as needed. Attendance rates during these meetings 
for each sub-group were recorded. The primary outcome measure to 
assess the relationship between time since the implementation of the 
multifaceted program and CLABSI rates was explored by reporting the 
incidence rate ratios (IRR) using a Poisson regression model. Individual 
subgroup analysis was conducted to examine the correlation between 
CUSP meeting attendance percentage and the difference in CLABSI 
rates pre-intervention and during the intervention phase using the 
Wilcoxon rank sum test.
Results: The three intervention ICUs combined, where the multifac-
eted approach using CUSP was implemented achieved an overall 53% 
reduction (IRR = 0.53, p = 0.001 95% CI 0.36–0.77) in their CLABSI rates. 
The NICU experienced a decrease of 78% (IRR 0.23, p = 0.0006 95% CI 
0.11–0.42) in CLABSI rates during the intervention phase and demon-
strated a lasting effect of 1 year (4 quarters) during the post-interven-
tion phase. The attendance rates for the CUSP sub-groups in the NICU 
were 88% (PG), 100% (NG), 91% (EG), and 97% (CG). The MICU dem-
onstrated a reduction of 28% (IRR 0.72, p = 0.17 95% CI 0.44–1.18) in 
CLABSI rates during the intervention phase. Attendance in the MICU 
were 96% (PG), 100% (NG), 43% (EG) and 96% (CG). A 10% reduction 
in CLABSI rates in the SICU (IRR 0.92, p = 0.71 95% CI 0.56–1.49) was 
observed during the intervention phase with attendance rates of 
the subgroups being 71% (PG), 100% (NG), 75% (EG) and 54% (CG). 
When assessing differences in unit performance to reduce CLABSI 
rates, an attendance rate above 85% across all sub-groups during 
the CUSP meetings including senior leadership involvement in each 
CUSP meeting, correlated with a better infection reduction. This was 
demonstrated in the NICU with all four CUSP sub groups achieving an 
attendance rate above 85% (p < 0.05). Only 3 sub groups (p > 0.05) in 
the MICU and 2 sub groups (p > 0.05) in the SICU had an attendance 
rate above 85%.
Conclusions: The multi-faceted approach using the CUSP model 
can reduce the morbidity and mortality associated with CLABSIs in 
resource limited settings. We noted that in order to achieve sustained 
effects lasting for at least one-year post-intervention, a minimum 
attendance rate of 85% from each sub group is imperative.
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Introduction: Several authors have been interested in applying Artifi-
cial Intelligence (AI) to medicine, using various Machine Learning (ML) 
techniques: managing septic shock, predicting renal failure… [1, 2] AI 
has an important place in decision support for clinicians [3].
The weaning period is a really important time in the management 
of a patient on mechanical ventilation and can take up to half of the 
time spent in intensive care unit. The first weaning attempt is unsuc-
cessful in 20% of patients However, mortality can be as high as 38% 
in patients with the most difficult weaning [4]. Only a few studies 
have looked at the application of machine learning in this area, and 
only one has looked at the use of biosignals (cardiac rate, ECG, ventila-
tory parameters…) [5–7]. To improve morbidity, mortality and reduce 
length of stay, it is essential to predict the success of the spontaneous 
breathing test and extubation.
Objectives: We propose to develop a predictive algorithm for the suc-
cess of a ventilatory weaning test based on biosignal records and oth-
ers features.
Methods: It is a critical care, oligo-centric and retrospective study.
We included biosignal variables extracted from the electronic medi-
cal record, such as respiratory (RR, minute volume…), cardiac (systolic 
pressure, heart rate…), ventilator parameters and other discrete vari-
ables (age, comorbidity…). Most biosignal variables are minute-by-
minute records. Recording starts 48 h before the test and stops at the 
start of the weaning test.
We extracted features from these records, combined them with other 
biomarkers, and applied several machine learning algorithms: Logistic 
Regression, Random Forest Classifier, Support Vector Classifier (SVC), 

XGBoost, and Light Gradient Boosting Method (LGBM)… To maxim-
ise prediction and minimise the risk of overfitting, we computed dif-
ferent methods: multiple imputation, oversampling and K-fold cross 
validation. The results are expressed in terms of AUC and AUC preci-
sion/recall (a variant of AUC, interpreted in a similar way, that is better 
suited to imbalanced data sets).
Results: The cohort included 133 patients (85 successful and 48 unsuc-
cessful). The best results were obtained with the SVC algorithm with 
AUC-PR 0.9379 (AUC: 0.8857, F1 score: 0.8684). The other algorithms 
are slightly less efficient (Random Forest: 0.9104, Logistic Regression: 
0.8765, KNN: 0.8708). The most important features for the prediction 
were weight gain since the admission, VAP presence, respiratory rate, 
systolic arterial pressure, PEP value…
Despite the small number of patients, all the techniques used allow 
good prediction and reproducibility. The main features are consistent 
with previous findings. In addition, the use of continuous and discrete 
data is new in this field. The cohort will continue to grow until the 
congress.
Conclusions: Machine learning applied to ventilator weaning is effec-
tive, especially when biosignal is used.

Figure 1 (abstract 000377) AUC Precision/Recall curves of the differ-
ent machine learning algorithms 

 Figure  2 (abstract 000377)  ROC-AUC curves of the different 
machine learning algorithms
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Introduction: Artificial intelligence (AI) has the potential to improve 
the precision and the effectiveness of the professional medical prac-
tice. An AI chatbot named ChatGPT (generative pre-trained trans-
former) can communicate with people online via text. It is trained by 
machine learning algorithms using large datasets.
Objectives: In this study, we compare the performance of a ChatGPT 
API 3.5 Turbo model to a general model, in obtaining accurate, valid, 
medical information, on critical care topics.
Methods: In this study, we used ChatGPT API 3.5 Turbo, which is a 
language model developed by OpenAI that can generate natural 
language text based on prompts provided by the user. The API was 
accessed through a Python script that was developed specifically for 
this study. We utilised the ERS/ESICM/ESCMID/ALAΤ 2023 guidelines 
[1]. We also used a PDF parsing tool, PyMuPDF [2], which is a collec-
tion of enhanced Python bindings for MuPDF to extract data from PDF 
files. We process embeddings using the OpenAI tokenizer tiktoken, as 
demonstrated by OpenAI [3]. As the pdf document used in our study 
contains 25,557 tokens and 98,663 characters, which cannot be han-
dled all at once by OpenAI’s GPT3.5-turbo, we segmented the source 
document into multiple sentences, of at most 300 tokens each.
Results: The ChatGPT models were handed with the same specific 
questions regarding the management of severe community-acquired 
pneumonia (sCAP). However, the custom model was trained with more 
specialized content on the given subject (the pdf file of ERS/ESICM/
ESCMID/ALAΤ 2023 guidelines), while the general ChatGPT model 
replied to our questions, based on public datasets it was already 

trained on. For example, some of the answers we received were: Ques-
tion 1: “When using initial empirical therapy for sCAP, should a mac-
rolide or fluoroquinolone be used as part of combination therapy, to 
reduce mortality and adverse clinical outcomes?”
Answer to Question 1 of Chat GPT: “For the initial empirical therapy of 
community-acquired pneumonia (CAP) in adults, the choice of antibi-
otics depends on various factors. The choice between a macrolide and 
a fluoroquinolone as part of combination therapy for CAP should be 
made based on local antibiotic resistance patterns, patient-specific 
factors such as allergies, potential drug interactions, and the severity 
of the infection. The decision should be made in consultation with a 
qualified healthcare professional who can consider the individual 
patient’s condition and provide personalized medical advice”.
Answer to Question 1 by using Chat GPT API 3.5 Turbo: “We suggest 
the addition of macrolides, not fluoroquinolones, to beta-lactams as 
empirical antibiotic therapy in hospitalised patients with sCAP. Condi-
tional recommendation, very low quality of evidence”.
Question 2: “When is the use of PCT recommended in patients with 
sCAP?”
Answer to Question 2 of Chat GPT: “…It’s important to note that the 
use of PCT should be considered as part of a comprehensive clini-
cal assessment, and should not replace clinical judgment. PCT levels 
should be interpreted in the context of the individual patient’s clinical 
presentation, other laboratory results, and local antibiotic stewardship 
guidelines. ”
Answer to Question 2 by using Chat GPT API 3.5 Turbo: “The use of 
PCT is recommended to reduce the duration of antibiotic treatment in 
patients with sCAP, according to a conditional recommendation with 
low quality evidence. However, PCT levels may not be useful when 
clinical stability is achieved and the duration of antibiotic therapy is 
between 5 and 7 days, and must be considered together with clinical 
assessment”.
The organization of these responses makes it abundantly clear that 
the trained model provides more accurate, and updated recom-
mendations, on the topic. Further training of the model on specific 
anonymized patient information derived from the electronic health 
record, may provide more personalized medical advice.
Conclusions: By giving doctors more succinct, prompt responses 
about particular critical care topics, this specially trained model ena-
bles them to provide better patient care, making specific medical rec-
ommendations based on the latest clinical guidelines.
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Introduction: Acute onset supraventricular arrhythmias contribute 
to haemodynamic compromise in septic shock. Both amiodarone and 
propafenone are drugs of choice but their clinical effects have not 
been directly compared yet.
Objectives: To test the hypothesis that propafenone is superior to 
amiodarone in restoring and sustaining sinus rhythm (SR) in patients in 
septic shock complicated by acute onset supraventricular arrhythmias.
Methods: Randomized prospective controlled parallel group double 
blind trial (1), ClinicalTrials.gov NCT03029169, was performed in ICUs 
of two university hospitals.
209 septic shock patients fulfilling the JAMA 2016 criteria with new-
onset arrhythmia and left ventricular ejection fraction above 35% were 
enrolled between October 2018 and July 2022. The patients were ran-
domly assigned in 1:1 ratio to receive intravenous propafenone (70 mg 
bolus followed by 400–840 mg/24 h) or amiodarone (300 mg bolus fol-
lowed by a maintenance dose of 600–1800 mg/24 h).
The primary outcomes were the proportion of patients who were in SR 
at 24 h after the start of the infusion, time to restoration of the first SR 
and proportion of patients with arrhythmia recurrence that occurred 
until hospital discharge or death.
The secondary outcomes were rates of electric cardioversions, need for 
unblinding, cross over, courses of vasopressors and patient outcomes.
Results: Out of 209 randomized patients (105 propafenone and 104 
amiodarone), 200 (96%) received the study drug. After 24 h, 77 (72.8%) 
and 71 (67.3%) were in SR (p = 0.40), restored after a median of 4.3 h 
(95% CI 2.8; 7.3) and 7.8 h (95% CI 5.9; 11), p = 0.03, with propafenone 
and amiodarone, respectively. The arrhythmia recurred at least once in 
54 (52%) patients treated with propafenone and in 80 (76%) with ami-
odarone, p < 0.001. Patients with dilated left atrium had better rhythm 
control in amiodarone (6.4  h (95% CI 3.5; 14.1) until cardioversion vs 
14.1 h (95% CI 2.8; 24.7) in propafenone, p = 0.05).
40.4% in propafenone vs 32.4% (p = 0.2) in amiodarone required elec-
tric cardioversion, courses of vasopressors did not differ. 15 (7.2%) 
patients had to be unblinded. The ICU mortality was not significantly 
lower in the propafenone group (38% vs 43% in amiodarone, p = 0.06) 
as well as the long-term outcomes.
Conclusions: The administration of propafenone in septic shock does 
not provide a better rhythm control at 24 h yet offers faster cardiover-
sion with less arrhythmia recurrences than with amiodarone, espe-
cially in patients with a non-dilated left atrium. Both drugs did not 
differ in their impacts on the short- (ICU, hospital) and long-term (90-
day, 12 months) outcomes.
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Introduction: Sepsis is known to severely alter arterial blood pres-
sure (ABP) waveform and cardiovascular function (1, 2). Previous stud-
ies have shown that the recommended therapy is not able to restore 
the hemodynamic profile of ABP waveform, although resuscitation 
was considered successful on the basis of standard parameters (3), 
suggesting a persistent hidden vascular disorder leading to impaired 
pulse wave reflections (2).
Objectives: The objective of this study is to investigate the changes in 
ABP waveform and wave reflections during a long-term swine experi-
ment of polymicrobial sepsis and resuscitation.
Methods: 9 pigs underwent a protocol of polymicrobial sepsis fol-
lowed by standard resuscitation. 5 pigs were treated as sham controls. 
Septic animals were studied at baseline (T1), after sepsis develop-
ment (T2), after 24  h (T3) and 48  h (T4) of therapy administration, 
and sham controls at the same time points. ABP and arterial blood 
flow (ABF) were measured in the left and right carotid artery, respec-
tively. We estimated the arterial input impedance (Zin) and the carotid 
characteristic impedance (Zc) by using frequency domain techniques 
based on Fourier series decomposition. The first harmonic of normal-
ized Zin modulus, computed as the ratio between the modulus of Zin 
and Zc, was taken as an indicator of the global amount of reflections 
in the system (4). Augmentation index (AIx) was computed on ABP as 
AIx = ΔP/PP, where ΔP is the systolic augmented pressure and PP is the 
pulse pressure, and it was taken as another surrogate of wave reflec-
tions (5).
Results: Table  1 reports the values of Zc for both populations. At T2 
septic pigs showed a significantly higher value than sham pigs, which 
gradually decreased afterwards to values similar to baseline and sham 
pigs. Zc depends on vessel size, wall stiffness and blood properties, i.e. 
the stiffer the vessel and the smaller its diameter, the higher Zc. We can 
hypothesize that carotid stiffening may have played a crucial role in Zc 
increase following sepsis (2); moreover, the increased blood viscosity 
due to capillary leakage may have also contributed.
 

Table 1 (abstract 000383) Characteristic impedance [mmHg/mL/s] 
values (Zc)

T1 T2 T3 T4

Septic 0.07 (0.06, 
0.08)

0.1 (0.08, 
0.1)

0.07 (0.05, 
0.08)

0.06 (0.04, 
0.07) n = 8

Sham 0.07 (0.05, 
0.08)

0.06 (0.05, 
0.06)**

0.05 (0.05, 
0.06) n = 4

0.05 (0.04, 
0.06) n = 3

The values of AIx and the first harmonic of normalized Zin modulus 
are reported in Figure 1. Both indices were significantly reduced at T2 
in septic pigs, highlighting a reduction of wave reflections probably 
due to the severe peripheral vasodilation induced by sepsis, as also 
reported in other studies (6). Accordingly, the shape of ABP waveform 
highly changed after sepsis development passing from a type A to a 
type C pulse (Figure  2). After therapy administration (T3 and T4), AIx 
was restored to values very similar to sham pigs and baseline; on the 
contrary, normalized Zin still showed significantly lower values in the 
septic population, hinting that a persistent arterial vascular disorder 
was still present despite the reaching of the overall hemodynamic tar-
gets according to guidelines (3). In support of this, an example of ABP 
waveform is shown in Figure 3: the ABP morphological characteristics 
in a sham pig after 72  h of resuscitation (T5) are similar to baseline, 
on the contrary, the ABP waveform in a septic pig is completely dif-
ferent from baseline and SH pig, despite the shape of the waveform 
has returned to a type A pulse as at baseline. This highlights some 
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weaknesses of AIx index when applied in critical care settings. Indeed, 
AIx reflects complex interactions: we know that it is influenced by HR 
changes (7), peripheral vasodilation (8), and pharmacological actions 
such as β1-adrenergic stimulation (9) or noradrenaline (10). In critical 
condition, such as sepsis, several factors are changing at the same time, 
and this may lead to erroneous interpretations of AIx values and trends.
Conclusions: Despite resuscitation was able to restore the overall 
morphology of ABP pulse, the computed indices highlighted that 
wave reflections may be still altered after 48 h of successful hemody-
namic resuscitation, suggesting a persistent alteration of the arterial 
vasculature. We propose that a complex pathological condition like 
sepsis mandates an extensive monitoring including additional impor-
tant information from commonly measured signals like ABP.

Figure 1 (abstract 000383)  Distributions of values of augmentation 
index (AIx) and first harmonic of normalized input impedance (Zin) 
modulus. Wilcoxon rank sum test: *p < 0.05, **p < 0.01 

Figure  2 (abstract 000383)  Examples of different types of arterial 
waveform. ABP = arterial blood pressure [mmHg]; ΔP = augmented 
pressure [mmHg]; PP = pulse pressure [mmHg], AIx = augmentation 
index [a.u] 

Figure  3 (abstract 000383)  Example of carotid arterial blood pres-
sure waveform (ABP) of a septic pig and a sham pig, at T1 (baseline) 
and T5 (72 h after the start of resuscitation) 
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Introduction: Supraventricular arrhythmias (SVA) contribute to 
haemodynamic compromise in septic shock and associate with two to 
five times worse survival.
Objectives: To propose echocardiography parameters which may 
help in the decision on rhythm versus rate control approach.
Methods: Exploratory analysis of a prospective controlled randomized 
trial (1), ClinicalTrials.gov Identifier NCT03029169, performed in ICUs 
of two university hospitals. Included were adult patients in septic 
shock according to JAMA 2016 criteria with a new onset or known par-
oxysmal SVA, excluded were with severe LV systolic dysfunction (EF_
LV < 35%) or on a continuous noradrenaline > 1.0 µg/kg min. Patients 
were assessed with echocardiography at the arrhythmia onset, + 1 h 
and + 4  h post cardioversion on an infusion of propafenone or ami-
odarone. There were no limits to electric cardioversions. The arrhyth-
mia recurrences were analysed in relation to left atrial end-systolic 
diameter (LA_ESD), indexed biplanar volume (LAVI), left atrial active 
emptying (LA_emptying), transmitral A-wave and its velocity–time 
integral (Avti), transmitral E-wave and its deceleration time (DTe), pul-
monary artery systolic pressure (PAPs) and a categorical parameter of 
a history of SVA.
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Results: 209 patients were included between 2018 and 2022, of those 
173 were analysed in sinus rhythm at 1 h and 187 at 4 h. With cardio-
version, the heart rate slowed from a median of 130 (111; 146)/min 
to 84 (78; 100)/min at + 1  h and 85 (77; 94)/min at + 4  h, p < 0.001, 
accompanied by an increase of stroke volume from 50 (42; 60) ml to 
66 (58; 78) ml at + 1 h and 69 (60; 79) at + 4 h, p < 0.001. The LA_ESD 
(40 (35; 44)  mm) and LAVI (31 (26; 39)  ml/m2) did not change with 
cardioversion, the LA_emptying (35.07 (33.12; 37.02)% at + 1  h vs 
37.6 (35.7; 39.5)% at + 4  h, p = 0.005), a wave (0.67 (0.64; 0.71)  m/s 
at + 1 h vs 0.71 (0.67; 0.75)m/s at + 4 h, p = 0.002) and the Avti (7.17 
(6.81; 7.54) cm at + 1 h vs 8.03 (7.68; 8.39) cm at + 4 h were stepwise 
rising between + 1  h and + 4  h. The E-wave decreased (p < 0.001), 
DTe increased (p < 0.001), PAPs did not change while the TAPSE and 
RV_FAC increased with cardioversion (all p < 0.001). The best predic-
tors of arrhythmia recurrences were LA_emptying at + 4 h with the cut 
off 38.4%, AUC 0.69, p < 0.001, and Avti at + 4 h with the cut off 6.8 cm, 
AUC 0.65, p = 0.001. The PAPs 51 mmHg at + 4 h, AUC 0.63, p = 0.007, 
predicted only multiple recurrences (> 3) as well as the LA_ESD at 
arrhythmia onset (p = 0.04). The LAVI (p = 0.06) and arrhythmia history 
(p = 0.09) were not useful.
Conclusions: Simple 2D left atrial and transmitral Doppler parameters 
at 4 h post cardioversion may help to decide on a rhythm control strat-
egy in septic shock.
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Introduction: Serum ferritin is elevated during infectious diseases 
as part of normal host response. On the other hand, severe hyperfer-
ritinemia is a marker of injurious hyper-inflammation. Recent studies 
have investigated the connection between hyperferritinemic sepsis 
and multiple organ dysfunction syndrome (MODS).
Objectives: Our aim was to investigate the prognostic value of serum 
ferritin levels in COVID-19 ICU patients with septicemia. We also 
assessed the role of other inflammation markers such as procalcitonin 
(PCT), interleukin-6 (IL-6), c-reactive protein (CRP) and white blood cell 
count (WBC).
Methods: From January 2022 to February 2023, a total of 194 patients 
were admitted to our ICU. All patients with confirmed septicemia were 
included in our study. Ferritin, PCT, IL-6, CRP and WBC values were 
measured from samples collected within 24 to 48 h from the timepoint 
of a positive blood culture. We investigated all inflammation markers 
as prognostic markers for death and need for renal replacement ther-
apy (RRT). We used t-test for parametrical data and Mann–Whitney U 
test for non-parametrical data. We also performed receiver operating 
characteristic (ROC) analysis for significant results. Statistical signifi-
cance was set at p = 0.05.

Results: Seventy-five patients were included in the analysis. Median 
age was 69  years (interquartile range—IQR = 58, 75) and 45 of the 
patients were male (60%). Twenty-one patients died in the ICU (28%) 
and 23 patients needed RRT. Patient characteristics are described in 
Table  1. Deceased patients presented with significantly higher fer-
ritin and IL-6 (p < 0.0001 and p = 0.018 respectively). Serum ferritin 
was also higher in the RRT group (p = 0.049) whereas CRP was lower 
(p = 0.037). Regarding death, no significant differences were found 
for PCT, CRP and WBC. In ROC analysis for ferritin and the outcome 
of death the area under the curve (AUC) was 0.889 (confidence inter-
val—CI: 0.783, 0.994) with p < 0.001. For IL-6 the AUC was 0.785 (CI: 
0.643, 0.927) with p = 0.002. A cut-off value of 1514 ng/mL for ferritin 
yielded 92.9% sensitivity and 85.3% specificity for the prediction of 
death.

Table 1 (abstract 000385)  Description of patient characteristics 
(non-parametrical data)

Median IQR (25th, 75th) N

Age (years) 69 (58, 75) 75

Total days in ICU 17 (9, 32) 75

IL-6 (pg/mL) 93 (50, 1831) 52

PCT (ng/mL) 0.49 (0.18, 1.65) 75

Ferritin (ng/mL) 997 (432, 1927) 75

CRP (mg/dL) 9.05 (4.44, 17.49) 75

WBC (per μL) 13,500 (8800, 17,600) 75

Conclusions: Our study revealed that serum ferritin values within 24 
to 48 h from the timepoint of a positive blood culture have a statisti-
cally significant relationship with mortality in COVID-19 ICU patients 
with septicemia. High ferritin could be an early indicator of worse out-
come. IL-6 levels were the only other inflammatory marker with statis-
tically significant relationship with mortality. Also, there is statistically 
significant relationship between high ferritin levels and the need for 
RRT.
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Introduction: An Early Mobilisation Project (EMP) was introduced 
at University Hospital Southampton (UHS) in 2012, consisting of two 
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therapy technicians delivering additional therapy sessions for medical 
patients who required mechanical ventilation for > 24 h and a preced-
ing hospital stay < 1 week. In 2016 we successfully bid for a further two 
Band 4 generic therapy technicians to continue enhanced therapy on 
the medical wards; our programme began in 2017. Since then, the 
team have worked through the introduction of Post Intensive Care 
Syndrome (PICs) related outcome measures, staff vacancies, a pause 
during the pandemic and a relaunch in 2023.
Objectives: To reduce the ward length of stay (LOS) and collect PICs 
related outcome measures for patients enrolled on the ICU EMP.
Methods: Patients receive individually tailored daily rehabilita-
tion programmes (Monday–Friday); in addition to usual ward 
therapy. Rehabilitation options include ward activities, gym ses-
sions, home visits, hydrotherapy, wellbeing discussions and visits 
to shops or restaurants within the hospital. In addition to collect-
ing ward length of stay data, we also record the following: Chel-
sea Critical Care Physical Assessment Tool (CPAx), Barthel, timed 
up and go (TUG) and the Intensive Care Psychological Assessment 
Tool (IPAT).

Results: 

(Base‑
line)
Janu‑
ary–
March 
2016

Janu‑
ary–
March 
2017

Janu‑
ary–
March 
2018

Janu‑
ary–
March 
2019

Janu‑
ary–March 
2020

January–
March 
2023

Total num-
ber of 
patients

13 25 24 15 8 2021/22 EMP 
Data Not 
Collected 
(COVID/
Staffing)

13

Male:female 7:6 15:10 16:8 10:5 4:4 6:7

Age 64.7 69 58 58 64.9 53

Ward LOS 27.2 11.5 12.2 9.5 19.8 6.8

Hospital LOS 33.6 25.6 24.8 26.7 29.2 14.3

Barthel 
improve-
ment

– – 49.8% 37.7% 35% 50.8%

CPAx 
improve-
ment

– – – 42.8% 44.4% 19.2%

TUG 
improve-
ment

– – – – – 6.2 Secs

IPAT average 
score

– – – 5.75 10.8 3.7

Conclusions: There has been a reduction in both ward and hospi-
tal LOS since the introduction of our ward-based rehabilitation pro-
gram. The functional outcome measures utilised have demonstrated 
an improvement in scores and the IPAT results are below the thresh-
old for concern. However, we are aware that we have no baseline 
data to compare. The start of the global pandemic in early 2020 
may explain the elevated LOS and IPAT scores in Jan–March 2020. 
Employing generic therapy technicians means patients benefit 
from clinicians with both physiotherapy and occupational therapy 
skills. Our project has highlighted the need for a variety of outcome 
measures sensitive to identifying the signs and symptoms of PICs; 
beyond the physical and psychological. From 2023 we have begun 
using the Montreal Cognitive Assessment (MOCA); this will be 
recorded at ward admission and discharge home. All patients who 
were in employment prior to admission will receive follow-up calls 
at 1  week, 1  month and 3-month post hospital discharge to ascer-
tain if they have returned to employment and if not—what the bar-
riers are. We intend to investigate relevant treatment options for 
patients with PICs.
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Introduction: Aneurysmal subarachnoid hemorrhage (SAH) is a 
global health burden with serious consequences such as permanent 
disability. It is important to know the risk factors for disability and to 
identify those that can be prevented in order to reduce them.
Objectives: To evaluate risk factors for disability in patients admitted 
with subarachnoid hemorrhage (SAH) admitted to a neurotraumatic 
ICU.
Methods: Prospectively collected data from patients admitted from 
October 2013 to December 2022 in a 10-bed Neurotrauma ICU. We 
analyzed: main diagnosis on admission; demographics, including 
sex and race; neurological data (clinical examination, pupil reactiv-
ity and size, and Glasgow Coma Score (GCS); aneurysm location and 
size; presence of intracranial hematoma (ICH); presence and volume 
of intraventricular hemorrhage; days to develop vasospasm; develop-
ment of acute cerebral ischemia (ACI) and delayed cerebral ischemia 
(DCI); Fisher scale, modified Fisher scale, Hunt and Hess scale, World 
Federation of Neurosurgeons (WFNS) scale; presence of vasospasm 
on Doppler or arteriography; delayed ICU admission; treatment of 
the aneurysm; complications, including infections; Glasgow Outcome 
Scale (GOS) at ICU discharge and 6  months after ICU discharge and 
several other risk factors. Disability was defined as GOS ≤ 3. To iden-
tify those factors that maintained an independent association with 
disability, multivariate logistic regression analysis was performed. It 
was considered significant if p ≤ 0.05. To determine the discriminatory 
ability of the Score, a receiver operating characteristic (ROC) analysis 
was performed. The diagnostic ability of the Score was assessed by 
the area under the ROC curve, which was estimated using a 95% confi-
dence interval. For the chosen cutoff point, sensitivity, specificity, posi-
tive predictive value (PPV) and negative predictive value (NPV) were 
calculated.
Results: Among the 246 patients admitted for SAH, 90 (37.67%) had a 
GOS ≤ 3. DCI was not significantly different between the groups stud-
ied (Table 1). Fifty-one patients died, 36 at ICU discharge and 16 in hos-
pital. Decompressive craniectomy was performed in 12 (5.4%) patients 
with SAH, all with GOS ≤ 3. Independent risk factors associated with 
disability were: mechanical ventilation (MV) > 7 days OR: 5.696 (2.535; 
12.798). ACI OR: 5.012 (1.374; 18.286); Hunt and Hess score OR: 1.449 
(1.099; 1.911) and Apache II on ICU admission per unit OR:1.164 (1.090; 
1.243) (Table 2).
The following Score was derived from the logistic model: 
0.152 × Apache II + 1.740 × MV > 7 days + 1.612 × ACI + 0.371 × Hunt 
and Hess score.
Here, MV > 7 days = 1/0 according to MV > 7 days or not.
The area under the curve (AUC) was 0.92 IC 95% IC (0.873; 0.951) (Fig-
ure  1). Cut-off point: 0.4757; specificity: 86.2 [79.7; 91.2]; sensitivity 
83.3 [74.0; 90.4]; NPV: 89.7 [83.6; 94.1; PPV: 78.1 [68.5; 85.9] (Table 3).
Conclusions: In our study, 37.67% of SAH patients had severe dis-
ability at ICU discharge In SAH patients admitted to a neurotraumatic 
ICU, the risk factors that were independently associated with disability 
were: score: MV > 7 days, ACI, Hunt and Hess score and Apache II at ICU 
admission per unit. A predictive score was obtained.
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Table 1a (abstract 000392) Univariate analysis of SAH disability 9 
years

 
Table 1b (abstract 000392)  Univariate analysis SAH and disability

Table 2 (abstract 000392) Multivariate logistic regression of SAH dis-
ability at ICU discharge 9 years

Figure 1 (abstract 000392) ROC curve SAH and disability 9 years 

Table 3 (abstract 000392)  Diagnostic value for the score taking as 
cut-off 0.4757 (closest to the top-left corner)

Data are estimates (95% CI)

Parameters are shown as percentages
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Introduction: Delayed cerebral ischemia (DCI) is a major contributor 
to the high morbidity and mortality rates of aneurysmal subarachnoid 
hemorrhage (SAH). About 30% of patients with SAH have DCI, but it is 
difficult to predict which patients will develop it.
Objectives: To prospectively assess risk factors for DCI in patients with 
SAH admitted to a neurotraumatic ICU.
Methods: Prospectively collected data of patients admitted from 
October 2013 to December 2022 to a 10-bed Neurotraumatic ICU. We 
analyzed: main diagnosis at admission; demographics, including sex 
and race; neurological data (clinical examination, pupil reactivity and 
size, and Glasgow Coma Score: GCS; aneurysm localization and size; 
presence of intracranial hematoma (ICH); presence and volume of 
intraventricular bleeding; days to develop vasospasm; development 
of DCI; Fisher scale, Modified Fisher Scale (MFS), Hunt and Hess scale 
(HHS), Word Federation of Neurosurgeons scale (WFNS); presence 
of vasospasm in doppler or arteriography; delayed ICU admission; 
aneurysm treatment; complications, including infections; Glasgow 
Outcome Scale (GOS) at ICU discharge and 6  months after ICU dis-
charge and several other risk factors. A univariate analysis of DCI was 
performed. To obtain an DCI prediction rule, a prediction model was 
obtained using the classification and regression trees (CART) proce-
dure [1]. CART classifies data using a sequence of if–then rules. The 
basis of decision tree algorithms is the recursive binary partitioning of 
the data. First the most discriminative variable is selected to split the 
data set into child nodes. The partitioning continues until some stop-
ping criterion is reached. At each terminal node, the probability of DCI 
was estimated as the proportion of patients belonging to that node 
who developed the event. The tree was constructed according to the 
following algorithm: in the first stage, the tree grows until all cases 
are correctly classified, and in the second stage, we used the tenfold 
cross-validation method of successive pruning [1]. Finally, the tree that 
minimized the error measurement (deviance) was chosen. For this pre-
dictor, the corresponding ROC curve was obtained and the AUC was 
estimated using a 95% CI.
Results: A total of 246 patients with SAH were collected, of whom 55 
(22.35%) developed DCI. Demographic data and types of admission 
are shown in Tables  1a and 1b. Anterior communicating artery (Aco) 
aneurysms were the most frequently encountered. The most fre-
quent complications of patients with DCI were stroke 39 (70.9%) and 
hydrocephalus 28 (50.9%). Thirty-six (14. 6%) of the patients with SAH 
died at ICU discharge. Eleven (20%) of the patients with SAH and DCI 
died at ICU discharge. There was no statistically significant difference 
in mortality in patients with DCI vs. patients with SAH. The classifica-
tion tree showed that: MFS ≤ 2 had 94.5% odds of no DCI (Figure  1). 
The AUC was 0.645 (0.577–0.713), a high negative prediction of DCI 
(Figure 2).

Conclusions: Our data show that 22.35% of the patients studied had 
DCI. The classification tree showed a high negative predictive value for 
DCI. Finally, mortality was not significantly higher in the patients stud-
ied than in the total patients with SAH.

Table 1a (abstract 000393)  Univariate analysis SAH and DCI 9 years

Table 1b (abstract 000393) Univariate analysis SAH and DCI 9 years
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Figure 1 (abstract 000393)   Decision tree DCI 9 years

 Figure 2 (abstract 000393)  ROC curve for the diagnosis rule based 
on the decision tree; for a cutoff of 0.2435, the rule has a sensitivity of 
the 72.2% and specificity of 53.5%
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Introduction: Adequate sedation of critically ill patients receiving 
neuromuscular blocking agents (NMBA) is vital for preventing aware-
ness (1).
Bispectral Index monitoring (BIS) is a method of assessing depth of 
sedation but data supporting BIS and target values comes from expe-
rience in the operating theatre and there is insufficient evidence about 
BIS in critically ill patients and whether this changes sedation use (2).
Objectives: To evaluate BIS use in critically ill patients receiving NMBA 
infusions in a large adult general critical care unit, evaluate compliance 
with BIS and assess sedation change in response to BIS values.

Methods: Data was collected retrospectively from patients admitted 
to the Adult Critical Care Unit at Manchester Royal Infirmary between 
1st June 2020 and 31st December 2021. We extracted data on BIS, 
sedation, heart rate (HR), mean arterial blood pressure (MAP) and 
noradrenaline requirements. BIS values were grouped into > 60, 40 
to 60 and < 40. We assessed differences between groups at set time 
points after commencing NMBA.
Results: 451 episodes of NMBA infusion were identified in 241 patient 
encounters. 224 episodes (49.7%) had BIS data recorded at least once 
in the five hours following NMBA infusion commencement. Of 756 
BIS values recorded in ≤ 5  h, 96.7% were ≤ 60 of which 51.1% were 
between 40 and 60, and 45.6% were < 40. Of 235 BIS values recorded 
at 12 h, 97.0% were ≤ 60 of which 48.1% were between 40 and 60, and 
48.9% were < 40.
During the first 5 h of NMBA infusion, in 46.4% (104/224) of episodes, 
the mean BIS value was < 40, whilst in 53.6% (120/224) the mean 
BIS value was ≥ 40. There was no significant difference in the mean 
volumes of propofol, midazolam or alfentanil infused in this time 
between the two groups (p = 0.09, p = 0.12, p = 0.78 respectively). 
Similarly, there was no difference in mean HR, MAP or noradrenaline 
dosing between the groups (p = 0.93, p = 0.32, p = 0.38 respectively).
In episodes with BIS ≥ 40 in the first hour, the median change in BIS at 
12 h was − 7 (IQR − 11 to 0) whilst episodes with BIS < 40, the median 
change was + 3 (IQR − 2.5 to 11), (p < 0.001). There was no difference 
in the rate of propofol, midazolam and alfentanil infusions between 
these groups at hour one and hour twelve (p = 0.08, p = 0.85, p = 0.98, 
respectively).
Conclusions: We found BIS was only recorded in the first five hours for 
half of the patients receiving NMBA infusion. This may partly reflect 
insufficient resources, particularly during the COVID-19 pandemic 
when the need for NMBA infusions was high (3). Reassuringly, most 
patients had BIS ≤ 60 which provides some confidence of a lack of 
awareness in these patients.
Approximately half of the patients may have had excessively low BIS 
values (< 40) which may represent unnecessary over sedation with a 
similar proportion still having BIS values < 40 at 12 h. This may suggest 
insufficient adjustment of sedation in response to low BIS values, lack 
of awareness of appropriate BIS values or a lack of confidence in the 
output of BIS monitoring.
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Introduction: Patients with SARS-CoV-2 infection can express a broad 
spectrum of clinical manifestations, from asymptomatic to severe 
coronavirus disease 2019 (severe COVID-19) marked by a prominent 
acute respiratory distress syndrome (ARDS) [1]. Recently, it has been 
shown that both a daily positive fluid balance in the intensive care unit 
(ICU), as well as a positive cumulative fluid balance (CFB) at discharge 
from the ICU are associated with high mortality in patients with sepsis 
[2, 3]. Tissue edema due to fluid overload is a well-known mechanism 
of pulmonary function worsening [4].
Objectives: To evaluate the effect of two restrictive cumulative fluid 
balance (CFB) trends on 28-day survival in the Intensive Care Unit (ICU) 
in invasively ventilated patients with moderate and severe respiratory 
distress syndrome (ARDS) due to SARS-CoV-2.
Methods: Prospective observational single-center cohort study in 
the ICU of a tertiary hospital. The selected patients were older than 
18 years old with confirmed infection due to SARS-CoV-2 who required 
endotracheal intubation and mechanical ventilation immediately at 
the admission at the intensive care unit. None of the patients included 
in this study was vaccinated against SARS CoV-2.
Results: It was enrolled 171 patients (Figure  1) in the study and 
divided according to their CFB trends during seven days of follow-up 
using model-based clustering, median restrictive CFB negative trend 
[n = 89] − 279  ml (− 664 to 203) and [n = 82] median restrictive CFB 
positive trend 1362  ml (619 to 2026). The group with CFB negative 
trend showed a higher chance of surviving 28-day in the ICU ([Figure 2 
and 3] unadjusted Hazard Ratio: 0.62, 95% CI, 0.41–0.94, p = 0.038). 
Moreover, this group had a reduced length of stay in the ICU, 11 (8–19) 
days versus 16.5 (9–29) days, p = 0.004, and presented higher odds 
(OR = 0.22; 95% CI 0.09 to 0.52) of not being invasively ventilated after 
28-days in the ICU. Length of mechanical ventilator stay was lower in 
CFB negative trend group 12 (9–19) versus 14.5 (9–25.5), p = 0.04.
Conclusions: In patients invasively ventilated with moderate-severe 
ARDS due to COVID-19, the collective who showed a negative trend 
inside the restrictive CFB after seven days of invasive ventilation had a 
higher chance of surviving 28 days in the ICU and lower length of stay 
in the ICU.

 Figure  1 (abstract 000396)  Study design and overview of the 
patient inclusion and analytical cohorts. Cumulative Fluid Balance 
(CFB), Intensive Care Unit (ICU), Left Ventricle Ejection Fraction (LVEF)

 Figure 2 (abstract 000396)  Kaplan–Meier with the estimated cumu-
lative probability of 28-day survival. Cumulative Fluid Balance (CFB), 
95% Confidence Interval (95% CI)

 Figure  3 (abstract 000396)  Graphical abstract summarizing the 
main findings
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Introduction: Cerebral hypoxia is an important cause of secondary 
brain injury. Improving systemic oxygenation may increase brain tis-
sue oxygenation  (PbtO2). The effects of PEEP on  PbtO2 and intracranial 
pressure (ICP) needs to be further elucidated.
Objectives: To study he effects of PEEP increments on brain tissue 
oxygenation and intracranial pressure.
Methods: This is a single center retrospective cohort study (2016–
2021) conducted in the intensive care unit of Erasme University Hos-
pital, Brussels, Belgium. All patients with acute brain injury under 
mechanical ventilation who were monitored with intracranial pressure 
and brain tissue oxygenation  (PbtO2) catheters and underwent at least 
one PEEP increment were included in the study. Primary outcome was 
the rate of  PbtO2 and ICP increases after PEEP increase.
Results: We included 115 patients who underwent 295 episodes 
of PEEP increase. Overall, PEEP increased form 6 (5–8)  cmH2O to 10 
(8–12)  cmH2O,  PbtO2 increased from 21 (16–29) mmHg to 23 (18–30) 
mmHg while ICP remained statistically unchanged from 12 (7–18) 
mmHg to 12 (7–17) mmHg. ICP increased in 142/295 episodes of PEEP 
increments (58%) and no baseline variable was able to identify this 
response. Of 163 episode of PEEP increments with concomitant  PbtO2 
monitoring,  PbtO2 increased in 102 (63%). A higher baseline  PaO2 (OR 
1.02 [1.01–1.03]) and a lower baseline  PbtO2 (OR 0.92 [0.91–0.94)]) 
were associated with  PbtO2 increase.
Conclusions: The response in  PbtO2 and ICP to PEEP elevations in 
brain injury patients is highly variable. Lower  PbtO2 values and higher 
 PaO2 at baseline could predict an increase in brain oxygenation after 
PEEP increments.
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Introduction: During the various waves of the COVID19 pandemic, a 
lot of biomarkers and inflammation markers, expensive or inexpensive, 
have been investigated in order to assess possible outcome in COVID-
19 patients. There are few publications regarding eosinophil count or 
eosinophil to neutrophil ratio as a mortality prognostic marker.
Objectives: Our main aim was to assess the prognostic value of 
eosinophil count and eosinophil to neutrophil ratio in COVID-19 ICU 
patients.
Methods: We collected data from patients who were admitted to our 
COVID-19 ICU from April 2021 to March 2023. We recorded sex, age, 
ICU stay duration, outcome, maximum eosinophil count, day of maxi-
mum eosinophils (Dmax) and neutrophil count on Dmax. We tested 
the eosinophil to neutrophil ratio (E/N), multiplied by 1000 for read-
ability, as a prognostic marker for death. We used the Mann–Whitney 
U test as we dealt with non-parametrical data. We performed receiver 
operating characteristic (ROC) analysis for significant results. We 
also performed logistic regression analysis for the outcome of death 
depending on age, sex, and E/N ratio. Statistical significance was set 
at p = 0.05.
Results: A total of 290 patients were included in the study. Ninety-
nine of them were female (34%) and 149 of them died in the ICU 
(51.4%). We compared two groups of patients, those who died in the 
ICU and those who survived. Characteristics of the two groups are 
described in Table  1. Statistically significant differences were found 
for age, maximum eosinophil count, neutrophils at Dmax and E/N. In 
ROC analysis for E/N and the outcome of survival the area under the 
curve (AUC) was 0.854 (confidence interval—CI: 0.809, 0.898). A cut-off 
value of 19.23 for E/N yielded 85% sensitivity and 74% specificity for 
the outcome of survival. Logistic regression for the outcome of death 
depending on age, sex and E/N revealed that a higher value of E/N 
decreased the likelihood of the patient dying.
 

Table 1 (abstract 000398) Characteristics of the two groups of 
patients according to outcome

Outcome Discharged alive 
(N = 141)

Died in ICU (N = 149)

Median IQR Median IQR p

Age (years) 66 (55, 75) 71 (62.5, 77) 0.007

ICU stay dura-
tion (days)

9 (2.5, 19) 9 (5, 20) 0.5

Maximum 
eosinophil 
count (cells/
μL)

310 (165, 555) 90 (20, 270) < 0.0001

Day of max 
eosinophils 
(Dmax)

7 (2, 15.5) 6 (2, 12) 0.278

https://doi.org/10.1016/j.jcrc.2015.07.019
https://doi.org/10.1007/3-211-32318-x_22
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Outcome Discharged alive 
(N = 141)

Died in ICU (N = 149)

Median IQR Median IQR p

Neutrophils 
on Dmax 
(cells/μL)

6500 (4550, 
9150)

13,800 (8500, 
20,000)

 < 0.0001

Eosino-
philsX1000/
Neutrophils

49.5 (24.69, 
92.28)

5.58 (1.27, 
20.17)

< 0.0001

Conclusions: During a COVID-19 patient’s stay in the ICU, the eosin-
ophil to neutrophil ratio can prove to be quite useful as it is a sensi-
tive marker for survival. Moreover, the absolute maximum eosinophil 
count is higher in COVID-19 ICU patients who are discharged alive 
from the ICU. Using a cheap test, such as complete blood count, we 
can predict the outcome of COVID-19 ICU patients.
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Introduction: In the beginning of the SARS-CoV-2 pandemic, patients 
with COVID-19 were treated with general supportive measures, as spe-
cific treatments were unknown [1]. National and societies guidelines 
released initially advised against the administration of systemic corti-
costeroids and limited the use of non-invasive ventilation to specific 
populations or clinical scenarios [1, 2]. The subsequent waves could be 
faced with new diagnostic and therapy tools (e.g., anti-viral medica-
ments and vaccines) [3, 4–9].
Objectives: Assess and describe differences in the clinical and demo-
graphic features, treatments and outcomes of COVID-19 adult patients 
admitted in the first and subsequent waves of the pandemic.
Methods: We performed a systematic review and meta-analysis with 
three databases. The primary outcome was in-hospital mortality. The 
secondary outcomes were intensive care unit (ICU) mortality, ICU 
length of stay (LOS), acute renal failure, extracorporeal membrane oxy-
genation (ECMO) implantation, mechanical ventilation time, hospital 
LOS, systemic thromboembolism, myocarditis and ventilator associ-
ated pneumonia.

Results: A total of 25 studies (Figure  1) with 126,153 patients were 
included. There was no significant difference for the primary endpoint 
([Figure 2] OR = 0.94, 95% CI 0.83–1.07, p = 0.35). The first wave group 
presented higher rates of ICU LOS (SMD = 0.23, 95% CI 0.11–0.35, 
p < 0.01), acute renal failure (OR = 1.71, 95% CI 1.36–2.15, p < 0.01) and 
ECMO implantation (OR = 1.64, 95% CI 1.06–2.52, p = 0.03). The other 
endpoints did not show significant differences.
Conclusions: The analysis suggests that the first wave group when 
compared with the subsequent waves group presented higher rates 
of ICU LOS, acute renal failure and ECMO implantation, without signifi-
cant difference in in-hospital or ICU mortality, mechanical ventilation 
time, hospital LOS, systemic thromboembolism, myocarditis or ventila-
tor associated pneumonia (Figure 3).

 Figure 1 (abstract 000399)  Preferred reporting items for systematic 
reviews and meta-analyses (PRISMA) flow diagram

 Figure  2 (abstract 000399)  Forest plot for in-hospital mortality. 
CI = confidence interval; OR = odds ratio

https://doi.org/10.11613/BM.2021.030501
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Figure  3 (abstract 000399)  Graphical abstract showing the main 
findings of the analysis 
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Introduction: Chest CT scans of patients with Covid-19 most com-
monly show ground-glass lesions, consolidations or mosaic-type 
lesions (1–3), predominantly distributed in basal and peripheral 
regions and with bilateral involvement (4). The greater the pulmonary 
involvement, the greater the need for ICU admission and the use of 
invasive mechanical ventilation (5–7).
Objectives: To verify the association of the initial assessment of chest 
computed tomography in cases of COVID 19 infection with respiratory 
outcomes in the ICU, using the classification of the Radiological Soci-
ety of North America and an automatic software.
Methods: A single-center, retrospective study that evaluated patients 
with positive RT-PCR for COVID-19, who underwent chest computed 
tomography and had a final COVID-19 clinical diagnosis. The visual 
tomographic classification was evaluated according to the Consensus 
of the Radiological Society of North America and software developed 
for detection of chance estimation of COVID-19. According to the per-
centage of pulmonary involvement in > 50% and ≤ 50%, patients were 
compared regarding respiratory clinical and laboratory outcomes.
Results: A total of 121 patients were clustered into the > 50% lung 
involvement group and 105 patients into the ≤ 50% lung involvement 
group. Patients ≤ 50% lung involvement group presented lower PEEP 
levels and  FiO2 values, respectively P = 0.09 and P = 0.04. The adjusted 
COX model found high hazard ratio for > 50% lung involvement group 
HR: 1.69, 95% CI, 1.02–2.80, p = 0.042 and the adjusted logistic regres-
sion model showed increased risk ventilator-associated pneumonia 
OR = 1.85 95% CI 101–3.39.
Conclusions: COVID-19 infection patient’s with > 50% lung involve-
ment present association to longer mechanical ventilator time (Fig-
ure 1) and more ventilator-associated pneumonia rate.

Figure 1 (abstract 000401)   Kaplan–Meier curve showing chest com-
puted tomography involvement and time on mechanical ventilation
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Introduction: Traumatic brain trauma (TBI) is one of the main causes 
of mortality and disability in patients, mostly youngs, admitted to 
intensive care units (ICU) and require early diagnosis and proper man-
agement to prevent secondary brain injury and treatment of intracra-
nial hypertension (ICHT). In this study we will analyze the functional 
outcome and mortality in patients admitted after a severe ITB under-
going different lines of ICHT treatment.
Methods: Data was collected from a total of 182 patients admitted 
to the neurotraumatologic ICU after a pure TBI, with no other associ-
ated severe trauma, from 2019 to 2022, inclusive. Demographic vari-
ables, TBI prognostic assessment scales (APACHE II), treatment steps, 
functional outcomes (GOSE scale), and ICU mortality at 6  months 
and 1 year were analyzed. It was treated as a retrospective analytical 
study. Data were analyzed with the SPSS computer program, collect-
ing descriptive data, frequency tables, normality tests, and statistical 
significance values.
Results: The 75% of the sample were men, with the mean age of the 
sample being 49 years. The mean APACHE was 14 points at the admis-
sion. Regarding the main injury mechanisms, 55% are made up of falls 
at own height and traffic accidents (16%) (Figure 1).
50% of the sample had a severe TBI (GCS < 9 points). 52% of the 
patients had an evacuated mass TBI (TCDB 6) and 27% type 2 (injuries 
less than 25 cc). Neuromonitoring was indicated in 38% (severe TBI 
with lesions on CT or normal CT in those over 40 years of age, abnor-
mal motor response or hypotension).
Patients received three tiers of measures against intracranial hyperten-
sion (intracranial pressure > 22  mmHg), 50% with general measures 
(elevated headrest, sedation, normothermia); 38% with first tier meas-
ures (external ventricular drainage, hyperventilation, osmolar therapy 
and neuromuscular blockers) and 11% with second tier measures 
(barbiturates, decompressive craniectomy and hypothermia). In 9% 
of the patients (24% of those under neuromonitoring), decompressive 
craniectomy was performed.
Survival in the ICU was 80%. The factors that were associated with 
higher mortality with statistically significance were: being a man 
(p < 0.012), age over 60 years (p < 0.001), APACHE II > 20 (p < 0.001), 
GCS < 8 (p < 0.009), presence of unreactive anisocoria (p < 0.001) and 
progress to first tier measures (p < 0.001).
The 48% of the sample had a favorable functional outcomes (GOSE < 5) 
1 year after de TBI.

The first tier measures were associated with both higher mortality and 
worse functional outcome (p < 0.001), probably since these patients 
intrinsically have poor prognostic factors such as GCS, APACHE II and 
TCDB (Figures 2 and 3). No significant differences were found in rela-
tion to mortality nor functional outcome among patients who under-
went decompressive craniectomy (Figure 4).
The limitations of our study were that we could not complete mor-
tality at 6 months and one year in patients who had not yet reached 
this estimated time. Likewise, despite the fact that we collected more 
than 180 patients over 4 years, finally the sample size of patients 
with decompressive craniectomy was insufficient in our hospital 
probably due to performing a good ABCDE strategy in emergency 
management, early control of extracranial factors and a proactive 
neurosurgery service with use of early neuromonitoring, external ven-
tricular drainage or surgical evacuation, which decreases the volume 
of patients requiring barbiturate coma or decompressive craniectomy.

Conclusions:

  • There is no relation between performing decompressive craniec-
tomy and the functional outcomes and mortality, probably due to 
the small sample size.

  • Patients treated with first tier measures have a worse outcomes.
 • A good initial ABCDE strategy, good control of extracranial fac-

tors and a proactive neurosurgery service reduce the need for 
decompressive craniectomy.

Figure 1 (abstract 000402)   Circular diagram of injury mechanism

Figure 2 (abstract 000402)  Bar graph of functional outcome accord-
ing to the Glasgow Coma Outcome Scale Extended (GOSE) scale at 1 
year 
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 Figure 3 (abstract 000402)  Table of crossed data between the data 
of therapeutic step and functional outcomes with results of statistical 
significance

Figure 4 (abstract 000402)  Table of crossed data between the data 
of therapeutic step and mortality in the ICU with results of statistical 
significance 
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Introduction: Coma and associated disturbances in consciousness are 
significant challenges in neurocritical care. Understanding the preva-
lence of coma and its characteristics is essential for resource allocation 
and targeted interventions. This study aims to determine the preva-
lence of coma in critical and coronary care units in Chile and provide 
insights into demographics, etiology, complications, and support 
requirements of affected patients.
Chile, with a length of 4270 km (2653 miles) and an average width of 
177 km (110 miles), has a mixed public and private healthcare system, 
presenting unique challenges when addressing treatment of coma 
and its associated complications.
Objectives: Our cross-sectional study aimed to investigate the prev-
alence of coma in critical care and coronary care units in Chile. Our 
primary objectives were to (1) determine the prevalence of coma 
within the Chilean population, (2) identify demographic data for these 
patients, and (3) determine the regional distribution of coma in Chile.
Methods: A cross-sectional study was conducted through a national 
survey of 105 out of 125 public and private hospitals with critical and 
coronary care units in Chile, representing 84% of such facilities. Data 
were collected via an online questionnaire, capturing bed occupancy, 
coma patient demographics, etiology, complications, and support 
requirements on March 22, 2023.
The definition of coma used in our study corresponds to the con-
sensus definition established by the Neurocritical Care Society in the 
COME TOGETHER study.
Results: The total prevalence of coma in the surveyed units was 2.9%. 
The prevalence in intermediate care units was 0.7%, while it was 6.5% 
in intensive care units and 0.7% in coronary units. With an average 
response rate of 84%, no region reported data from less than 67% 
of its beds, and several regions even reported information from all 
of their facilities. The point prevalence of coma at the regional level 
ranged from 0 to 15.2% on the day of the survey, warranting further 
investigation.
Demographic data revealed a median age of 61 years, a male predomi-
nance of 66.2%, and a median coma duration of 5 days with interquar-
tile ranges of 2 to 9 days.
Cerebral hemorrhage was the most frequent cause of coma (16%), fol-
lowed by hypoxic cerebral disease (11%), cerebral infarction (10%), and 
traumatic brain injury (8%). At the time of the national survey, 48.1% of 
patients experienced coma-related complications, with 35.1% having 
coma-associated pneumonia. Support requirements were identified in 
97.4% of patients, and the decision was made to adjust the therapeu-
tic effort to 35% of the total number of patients.
Conclusions: This nationwide cross-sectional study provides valu-
able data on coma prevalence in Chilean critical care and coronary 
care units, highlighting the need for further research and targeted 
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interventions to improve patient outcomes in this unique healthcare 
context. The study’s detailed information on coma etiologies offers 
insights into the causes of coma in Chile, which may inform targeted 
prevention and intervention strategies in the country’s critical care 
and coronary care units.

Coma etiologies.
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Introduction: Approximately 15,000 tracheostomies are performed 
annually in the UK (McGrath et  al., 2020). Historically, patients with 
a tracheostomy would be under the care of specialist teams such as 
ear, nose, and throat (ENT) or intensive care (ICU). But more recently, 
patients with a tracheostomy often have significant, complex medi-
cal conditions alongside their artificial airway, and are being cared for 
outside of critical care. Staff on general hospital wards may lack the 
knowledge and skills to care for this vulnerable population, result-
ing in significant patient harm (McGrath and Thomas, 2010). National 
guidance from groups such as the National Tracheostomy Safety Pro-
ject, the Global Tracheostomy Collaborative and the Intensive Care 
Society all suggest the introduction of regular mandatory training for 
staff caring for patients with altered airways.
Methods: A multidisciplinary team consisting of staff from the critical 
care outreach team, physiotherapy and ENT devised a study day for 
staff on the wards who would be caring for patients with an altered 
airway. This included trained nurses and auxillary staff based on the 
ward as well as physiotherapists, occupational therapists and speech 
and language therapists.
The study day consisted of a mixture of theoretical and practical ses-
sions with the opportunity to practice key skills. Pre course question-
naires were submitted to participants asking them to assess confidence 
levels on a scale of 1–5 on 12 subjects related to the care of patients with 
an altered airway. The questionnaire was repeated after the study day to 
assess effectiveness of the teaching and participants’ confidence.
Questions asked included: define the term tracheostomy, discuss the dif-
ference between a tracheostomy and a laryngectomy, discuss the indi-
cations for a tracheostomy, identify the essential bedside equipment, 
discuss the different types of tracheostomy tube used within the trust, 
explain the function of the inner tube, explain the function of the cuff, 
explain why a patient with a tracheostomy may not be able to speak, 
discuss the methods of achieving effective communication, discuss the 
signs and symptoms of respiratory distress in a patient with a tracheos-
tomy, identify complications that may occur immediately after insertion, 
identify complications that may occur within 3 days of insertion.
Results: Scores were obtained for each participant before and after the 
teaching session. The table below shows the mean score for each question.

Sept
Pre

Sept
Post

Oct
Pre

Oct
Post

Nov
Pre

Nov
Post

Dec
Pre

Dec
Post

Jan
Pre

Jan
Post

Feb
Pre

Feb 
Post

Mar
Pre

Mar
Post

1 2.18 4.54 3.25 4.92 2.33 4.67 2.75 4.5 1.86 4.71 3.0 4.71 3.00 4.79

2 1.63 4.45 2.67 5.0 1.56 4.67 2.63 4.63 1.71 4.57 2.57 4.71 2.93 4.86

3 1.55 4.54 2.42 4.92 1.56 4.22 2.75 4.75 1.29 4.57 2.43 4.43 3.07 4.71

4 1.45 4.54 2.75 4.75 1.56 4.22 2.38 4.75 1.71 4.57 2.57 4.29 2.57 4.5

5 1.18 4.45 1.92 4.42 1.22 4.22 2.25 4.38 1.57 4.29 1.86 4.43 1.64 4.36

6 1.63 4.54 1.75 4.83 1.67 4.67 2.38 4.75 1.14 4.71 2.29 4.43 2.07 4.79

7 1.63 4.82 1.75 4.58 1.78 4.67 2.13 4.75 1.14 4.71 1.71 4.57 2.64 4.71

8 2.09 4.82 2.5 4.75 2.11 4.78 2.75 5.0 1.57 4.71 2.43 4.71 2.43 4.86

9 2.18 4.54 2.58 4.92 2.22 4.89 2.75 4.88 2.0 4.71 2.86 4.43 2.36 4.79

10 1.55 4.73 2.42 4.83 1.56 4.56 2.38 4.88 1.71 4.71 3.00 4.86 2.57 4.79
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Sept
Pre

Sept
Post

Oct
Pre

Oct
Post

Nov
Pre

Nov
Post

Dec
Pre

Dec
Post

Jan
Pre

Jan
Post

Feb
Pre

Feb 
Post

Mar
Pre

Mar
Post

11 1.18 4.73 2.42 4.67 1.22 4.44 1.25 4.88 3.00 4.86 1.00 4.43 2.43 4.64

12 1.18 4.64 2.17 4.75 1.22 4.44 1.00 4.75 2.71 5.00 1.00 4.43 2.00 4.5

Conclusions: All scores showed an improvement following the study 
day indicating an improvement in the knowledge and skills of the 
staff attending. There were a couple of areas where confidence was 
still slightly lower despite the study day, and these were the bed-
side equipment and the different types of tracheostomy rubes used 
within the trust. Changes were made to the study day to improve 
focus on these areas during the practical sessions. Scores will continue 
to be monitored after each study day to check that these areas are 
improving.
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Introduction: Critically ill patients often harbor risk factors for colo-
nization and infection with multidrug-resistant (MDR) bacteria and 
are frequently exposed to antibiotics, leading to sustained selection 
pressure. Immunocompromised patients are particularly at risk of 
developing healthcare-associated infections (HAIs). We describe in this 
study the prevalence of infections by MDR microorganisms in hemato-
oncology patients and their association with prognosis.
Objectives: To describe the multi- resistance profile of gram-negative 
germs in patients with septic shock admitted to a reference oncology 
ICU in Latin America.
Methods: We carried out an observational prospective cohort study 
in ICU of Center Treatment and Investigation in Cancer en Bogota-
Colombia. All consecutive patients with an ICU stay > 24  h were 
included and followed for 28 days. Patients admitted exclusively with 
Immunosuppression for cancer or hematologic malignancy, neutro-
penia, solid-organ transplant, use of steroids or immunosuppressive 
drugs. The primary endpoint was the diagnosis of sepsis and the pres-
ence of infection in ICU for MDR microorganism.
Results: 210 patients were included, with 26 patients with shock 
septic for gram-negative MDR (12.3%). (58.9% males, median age 

65 years) were included. The scores of severity its similar in groups of 
septic shock for MDR vs no- MDR.
The most frequently isolated germ was K pneumoniae with 46%, fol-
lowed by E. coli with 30%. 46% of the isolates presented extended-
spectrum beta-lactamase resistance, followed by 39% resistance 
to carbapenems, with 27% KPC and 12% NMD, and finally 15% with 
cAMP resistance. MDR isolation was more frequent in patients with 
hemato-oncology cancer (61%) vs solid organ cancer (39%), as well 
as secondary etiology to febrile neutropenia with bacteremia in 53%. 
Mortality in the ICU was higher in the gram-negative MDR group with 
39% vs. non-MDR septic shock in 25%.
Conclusions: Cancer patients admitted to the ICU reported in this 
series in Latin America have a higher percentage of isolates due to 
MDR gram-negative germs than reported in other series. The highest 
percentage of these microorganisms are resistant to third generation 
cephalosporins with a significant increase in the isolates of germs 
resistant to carbapanemase. This finding points to the role of contact 
precautions and isolation measures, and could have important impli-
cations on antibiotic stewardship and treatment empirical antibiotics 
in this population.

Figure 1 (abstract 000406)   Profile resistance MDR Gram negative

 Figure 2 (abstract 000406)  Microorganism isolated with profile of 
MDR
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Introduction: High flow nasal cannula (HFNC) can reduce respira-
tory rate (RR) and work of breathing and increase end-expiratory lung 
volume with increasing flow rates. It is unclear these benefits can 
be related to increasing in expiratory resistance generated by high 
airflow.
Objectives: The objective of this study was to examine expiratory 
time constants using electrical impedance tomography (EIT) with 
increasing flow rates of HFNC. In addition, the associations between 
the expiratory time constant and RR, and end-expiratory lung volume 
were also investigated.
Methods: A prospective randomized cross-over study was performed 
in patients with acute hypoxemic respiratory failure (AHRF) and  PaO2/
FIO2 ratio of less than 300 were included. A standard non-occlusive 
facial mask (FM) and HFNC at rates of 10 L/min (LF) and 50 L/min (HF) 
were randomly applied for 15 min. At the end of each phase, RR, Borg 
dyspnea scale, and arterial blood gases were measured. EIT data were 
recorded at each phase and more than 20 recorded breaths were ana-
lyzed offline. Expiratory time constant in each pixel was determined 
from the expiratory flow-impedance curve and its average in the 
whole lung area (Tau) was calculated. In addition, impedance value 
at end-expiration (EELI) and impedance change during inspiration 
(TIV), which are corresponding to end-expiratory lung volume and 
tidal volume, were also examined. Changes in EELI during HFNC were 
expressed as a percentage of TIV at FM (ΔEELI%). The comparisons of 
measurements between each study phase were analyzed by one-way 
analysis of variance with repeated measures. Correlations were tested 
with Pearson’s product moment correlation coefficient.
Results: Fourteen patients with AHRF (mean age 67, BMI 24) were 
included in this study. Mean RR and Borg dyspnea scale decreased with 
increasing flow rates (RR: FM 21 ± 5/min, LF 18 ± 4/min, HF 16 ± 4/min, 
p = 0.007, Borg scale: FM 4 ± 3, LF 3 ± 3, HF 2 ± 2, p = 0.324). Mean Tau 
was gradually elongated with increasing flow rates (FM 0.61 ± 0.17 s, 
LF 0.63 ± 0.19 s, and HF 0.73 ± 0.17 s). However, the results reached no 
significant differences between each study phase (p = 0.168). ΔEELI% 
were − 4.8 ± 59% and − 4.6 ± 45% in LF and HF respectively, indicat-
ing that EELI did not increase during HFNC compared to that of FM. On 
the other hand, TIV reduced with increasing flow rates. A weak correla-
tion between Tau and RR (R = − 0.32, p = 0.04) was found.
Conclusions: Delivered airflow during HFNC could prolong the expira-
tory time constant, indicating increased expiratory resistance with 
increasing flow rates. Elevated airway resistance during expiration 
might reduce respiratory rate and tidal volume leading to improve-
ment of patient discomfort, regardless of increase or decrease in end-
expiratory lung volume.
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Introduction: Recent metabolomic studies demonstrated the differ-
ent metabolomic profiles in patients with sepsis, trauma, and cardiac 
surgery. However, longitudinal metabolic phenotypes have not been 
described in the heterogeneous critically ill.
Objectives: To identify longitudinal metabolic phenotypes using 
unsupervised machine learning clustering method to the Vitamin D 
Deficiency in Critically Ill Patients (VITdAL-ICU) trial data and explore 
the relationships with outcome and meaningful biological pathways in 
phenotypes.
Methods: We determined the relative abundance of 659 metabolites 
in 1107 plasma samples from 369 patients on trial day 0, 3, and 7. We 
applied unsupervised longitudinal k-means clustering algorithm with 
joint trajectories to the metabolite abundance data. The optimal num-
ber of clusters was determined by Callinski and Harabatz criterion 
and biological plausibility. The primary outcome was 180-day mor-
tality. To determine the association between longitudinal metabolic 
phenotypes and 180-day mortality we performed logistic regression 
adjusted for age, sex, Simplified Acute Physiology Score (SAPS) II, 
admission diagnosis, baseline 25(OH)D value, and absolute increase 
in 25(OH)D at day 3. Furthermore, we determined the associations 
between individual metabolites and phenotypes via logistic mixed-
effects models with adjusting potential confounders.
Results: In the cohort, the median of age (IQR) was 66 (54, 75) years, 
35% were female, 55% were surgical patients, the median SAPS II (IQR) 
was 30 (22, 42), and the median of baseline 25(OH)D (IQR) was 13.0 
(9.5, 16.4) ng/mL. Eventually, 28-day, 90-day, and 180-day mortality 
were 18%, 28%, and 33%, respectively. We identified two distinctive 
longitudinal phenotypes: (A) amino acid-low-stable, lipid-low-stable, 
andxenobiotics-low-stable (65%); (B) amino acid-high-increase, lipid-
high-increase, and xenobiotics-high-decrease (35%). Among the two 
phenotypes, major clinical characteristics were significantly differ-
ent. Briefly, phenotype A was characterized by younger, high baseline 
25(OH)D, low bilirubin, low creatinine, low procalcitonin, and low pro 
b-type natriuretic peptide (BNP). Patients with phenotype B were char-
acterized by a high proportion of cardiac surgery patients, low baseline 
25(OH)D, high bilirubin, high creatinine, high procalcitonin, and high 
pro-BNP. Phenotype B was significantly associated with higher 180-
day mortality compared to metabotype A (adjusted odds ratio, 6.14; 
95% CI, 3.12–12.09; p < 0.001). In the logistic mixed-effects models, 153 
metabolites had significant associations with phenotype B. The metab-
olites were dominated by increases in glutamate metabolism, histidine 
metabolism, branched-chain amino acid metabolism, tyrosine metabo-
lism, tryptophan metabolism, acylcarnitine metabolism, dicarboxylate 
metabolism, and polyamine metabolism. These metabolites were lower 
abundance and had decreasing trend in phenotype A, though the 
same metabolites were higher and trend increasing in phenotype B.
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Conclusions: In this post-hoc metabolomic cohort study of the VIT-
dAL-ICU trial, we identified two distinct biological longitudinal meta-
bolic phenotypes using clustering analysis of longitudinal plasma 
metabolome data. The two longitudinal phenotypes have significant 
differences in 180-day mortality and distinct individual metabolite 
abundance patterns. Our findings are the first step towards identifying 
specific longitudinal phenotypes with optimal long term responses to 
critical illness.
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Introduction: ARDS is common in patients admitted to ICU and is 
associated with multi-organ dysfunction and mortality. It is diagnosed 
based on a combination of clinical and physiological variables. The lack 
of a specific biomarker for ARDS is arguably one of the main obstacles 
to developing novel treatments for ARDS. It is anticipated that shortly, 
using biomarkers for defining ARDS, or for determining those patients 
who are more likely to benefit from a given therapy will have a major 
effect on clinical practice. B-type natriuretic peptide (BNP) was first 
described in the porcine brain, but BNP in humans originates primar-
ily from the heart’s ventricular myocardium. The biologically active 
BNP and the remaining part of the prohormone, N-Terminal-proBNP 
(76 amino acids) can be measured by immunoassay in human blood. 
Both BNP and NT-proBNP are secreted in response to ventricular mus-
cle stretch. These are well validated as prognostic markers in heart 
failure. Recently, several studies have reported that BNP or NT-proBNP 
was elevated in patients with ARDS. We investigated whether the level 
of NT-proBNP is a precise predictor of the prognosis in patients with 
ARDS.
Objectives: The primary objective was to estimate the 28 days mortal-
ity rate and new organ dysfunction in patients presenting with ARDS 
in ICU and to determine plasma NT-proBNP levels in patients present-
ing with ARDS in ICU. The secondary objectives were to determine 
whether elevated plasma NT-proBNP level is associated with 28 days 
mortality and new organ dysfunction and to get a cut-off plasma NT-
proBNP value to prognosticate mortality in patients presenting with 
ARDS.
Methods: A prospective observational study including all adult 
patients (18 years) with clinically confirmed ARDS (as per Berlin Defi-
nition) consecutively admitted in the ICU of a tertiary care hospital in 
Thiruvananthapuram between February 2022 and December 2022.
Results: Out of 80 ARDS patients included in the study, 38 died during 
the study period. The 28-day mortality rate was 47.5%. Non-survivors 
had higher APACHE II and SOFA scores than the survivors.
Non-survivors had a strong association with severe ARDS. They were 
also associated with comorbidities like Type 2 diabetes mellitus and 
CKD.
The median NT-proBNP of survivors was 995.50 with IQR 654–2729.25, 
and that of non-survivors was 4330.50 with IQR 3140.25–8240.75. 
The NT-proBNP levels were significantly higher among non-survivors 
(p < 0.001). The results of the ROC analysis demonstrated an area under 
the curve (AUC) of 0.868 with 95% confidence intervals of 0.790–0.947 
(p-value < 0.001). The optimal NT-proBNP cut-off point for predicting 
mortality was 2491.50 pg/ml. It had 86.5% sensitivity and 76.7% speci-
ficity. New onset cardiovascular and renal dysfunctions were signifi-
cantly associated with 28-day mortality (p < 0.001).

Conclusions: Our study was a prospective observational study of 80 
ARDS patients admitted to ICU whose NT-proBNP levels were meas-
ured within 24 h. The 28-day mortality rate was 47.5%. New onset of 
cardiovascular and renal dysfunctions had significant association with 
elevated NT-proBNP. The optimal NT-proBNP cut off point for predict-
ing 28-day mortality was 2491.50 pg/ml. It had 86.5% sensitivity and 
76.7% specificity. A value of serum NT-proBNP above the optimal value 
was seen strongly associated with 28-day mortality.

Figure  4 (abstract 000410)   ROC curve showing the AUC for 
NT-proBNP
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Introduction: Predictive equations in measuring energy expendi-
ture (EE) in the critically ill patients have been associated with over or 
underfeeding [1]. Major guidelines recommend Indirect Calorimetry 
(IC) to determine EE [2]. With proprietary metabolic cart modules in 
the GE Carescape R860 invasive ventilators, an IC-guided nutritional 
protocol was implemented in Tan Tock Seng Hospital, Singapore.
Objectives: The objectives were to compare EE measured by IC versus 
the Harris-Benedict Equation (HBE) and the implementation of the IC-
directed nutritional protocol in a retrospective observational cohort.
Methods: The study included all adult patients of age at least 21 years 
old admitted to the Neuroscience Intensive Care Unit (NICU) of Tan 
Tock Seng Hospital, Singapore, between 1 June 2020 and 30 June 2021 
with an IC reading.
We excluded patients who were likely to be extubated within 24  h, 
imminent death within 24  h, known pneumothorax, presence of a 
chest tube, fraction of inspired oxygen requirements 30.6 and those 
on renal replacement therapy, which could entail peritoneal dialysis, 
haemodialysis or continuous renal replacement therapy.
The IC readings were obtained by the dieticians as part of their routine 
clinical work and the HBE was chosen as a comparison.
Results: A total of 108 patients admitted to the NICU had an IC meas-
urement during the study period. Of these, their median age was 
62 years and they were predominantly male (60.2%). The median BMI 
was 23.2 kg/m2. The median APACHE II score was 18.0, SOFA score was 
5.0 and NUTRIC score was 1.0. The most common admission diagnosis 
is that of an intracerebral haemorrhage (37%). The median NICU stay 
was 10 days with a mortality of 10.2%.
The median time from admission to an IC reading was 3 days. On the 
day of the IC assessment, 35.2% of the patients had fever and the 
recorded median GCS was 6 and median RASS was − 4. The median 
daily calories based on HBE and IC reading was 1722.4  kcal and 
1278 kcal respectively.
Analysis of the daily calories prescribed based on HBE versus IC read-
ing demonstrated a significant difference of mean 465.3 kcal (95% CI 
408.1–522.5, p = 0.000). There is a positive correlation between HBE 
and IC with coefficient r = 0.565 (p-value < 0.001).
Conclusions: Using predictive equation to estimate EE will confer sig-
nificant overfeeding in the patients. With an IC-directed nutritional 
protocol, intensive care units will be able to deliver appropriate calo-
ries to the critically ill patients.
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Introduction: As little useful information is available to aid in the 
decision to discontinue resuscitation efforts, clinicians often perform 
prolonged cardiopulmonary resuscitation (CPR) in children who have 
drowned [1].

Objectives: We aimed to describe the association between CPR dura-
tion and outcomes in children with cardiac arrest caused by drowning 
using a national database in Japan.
Methods: This retrospective cohort study was conducted between 
2013 and 2017 using the All-Japan Utstein Registry. We included 
patients (aged ≤ 18 years) with cardiac arrest caused by drowning. To 
investigate the association between CPR duration and outcomes, we 
calculated the dynamic proportion of 1-month outcomes as a func-
tion of CPR duration as follows: dynamic proportion of 1-month out-
comes = ([{number of all patients who had the outcome} − Nx] 100)/
number of patients. Nx was the number of patients who underwent 
CPR from 0 to x min and had the outcome. CPR duration was defined 
as the time from CPR initiation by emergency medical service (EMS) 
personnel to the time of return of spontaneous circulation (ROSC) or, 
when patients did not achieve ROSC at prehospital EMS-initiated CPR, 
it was defined as the time from CPR initiation by EMS personnel to 
the time of hospital arrival. Additionally, we calculated the sensitivity, 
specificity, and positive predictive value of CPR beyond 30 min, which 
was the time that predicts unfavorable neurological outcome [2]. The 
primary outcome was favorable neurological outcome (Cerebral Per-
formance Category score of 1 or 2) at 1 month.
Results: Of 8629 children in the registry, 611 patients with cardiac 
arrest caused by drowning were identified. Of these, 53 (8.7%), 185 
(30.3%), 146 (23.9%), and 227 (37.2%) patients were aged < 1, 1–5, 
6–11, and 12–18  years, respectively, and 418 (68.4%) were boys. The 
median duration of out-of-hospital CPR was 20 (13–28) min, and 137 
(22.4%) patients received CPR by EMS personnel beyond 30 min. One-
month favorable neurologic outcomes and survival were detected in 
30 (4.3%) and 101 (16.5%) patients, respectively. After 19 min of out-
of-hospital CPR, the rate of favorable neurologic outcomes decreased 
to < 1% of the total patients. After 30  min of out-of-hospital CPR, 
the rate decreased to 0.3%. After 34  min of out-of-hospital CPR, no 
patients with favorable neurological outcomes were noted. After 
144 min of out-of-hospital CPR, 1-month survival decreased to 0%. For 
predicting unfavorable neurologic outcomes, CPR beyond 30 min pro-
vided a sensitivity of 0.23 (95% CI: 0.23–0.24), specificity of 0.93 (95% 
CI: 0.89–0.98), and positive predictive value of 0.99 (95% CI: 0.96–1.00).
Conclusions: In pediatric patients with cardiac arrest caused by 
drowning, the duration of prehospital EMS-initiated CPR that 
decreased the likelihood of favorable neurological outcome was 
34  min. At 30  min, these patients may still have a chance to survive 
with a favorable outcome.

Figure (abstract 000412)  Dynamic proportion of 1-month favorable 
neurological outcomes and survival 
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Introduction: SOFA score is commonly used to quantify severity 
of illness in the ICU and as outcome parameter in clinical trials. Fur-
thermore, it has been suggested to be used to guide clinical deci-
sion making. However, the standard of care has changed since SOFA 
was developed, both in the ICU in general but also in specific patient 
groups such as Sepsis, Trauma and Acute Respiratory Distress syn-
drome. It is also known that the predictive performance of other scor-
ing systems such as APACHE II decrease over time in the ICU. Thus, 
whether SOFA score accurately reflects illness severity equally in these 
patient groups, and if SOFA score is equally valid as measurement 
throughout the stay in the ICU remains uncertain.
Methods: A computer algorithm for calculating SOFA score accu-
rately and objectively according to recent guidelines directly from 
data extracted from a Patient Data Management System (PDMS) was 
developed and validated. In a separate cohort, consisting of 5076 
adult patients admitted to any ICU at the Karolinska University Hospi-
tal between 2015 and 2018, SOFA score was calculated using the algo-
rithm for each ICU day. The SOFA score on each day from admission to 
day 7 was used as predictor in a univariable logistic regression analysis 
with 30-day mortality as outcome parameter, and ROC-curves were 
constructed. DeLong’s test was use for pairwise comparison of the 
area under ROC-curves. R version 4.2 was used for all analyses.
Results: In the 5076 patients, SOFA score could be calculated on a 
total of 30,883 out of 31,889 ICU days. Overall, 953 patients (18.7%) 
died within 30 days.

Patient characteristics at admission

Age (years) 62 (47–72)

Female/male (N/%) 2000 (39.4%)/3076 (60.6%)

SAPS3 points (mean/SD) 57.87 (± 17.38)

Surgery prior to admission (N/%) 1752 (34.5%)

Invasive mechanical ventilation (N/%) 2810 (55.4%)

Vasoactive therapy (N/%) 1320 (26.0%)

Death at 30 days (N/%) 953 (18.77%)

The AUC was highest on ICU day 2 at 0.786 (95% confidence interval 
0.769–0.803) (Figure 1). In pairwise testing of day 2 vs all other days, 
the difference in AUC was significant in every test except vs day 1 
(p = 0.12).
In a subgroup analysis of some common causes for admission in 
this patient population [Intracranial mass effect (n = 876), Trauma 
(n = 807), Acute Respiratory Failure (n = 376) and Septic Shock 
(n = 360)], the AUC of SOFA on the second ICU day ranged from 0.692 

(0.633–0.751) in acute respiratory failure, 0.751 (0.712–0.790) in Intrac-
ranial volume effect, 0.762 (0.707–0.818) in septic shock, to 0.817 
(0.775–0.859) in Trauma (Figure 2).
Conclusions: SOFA score can be used for risk stratification in the ICU, 
with the best performance on ICU day 2. The predictive performance 
differs significantly across patient groups and decreases as time pro-
gresses in the ICU. This suggests that other factors than the level of 
multiorgan failure as described by SOFA score could be useful to 
stratify the severity of illness later in the ICU stay and in specific patient 
groups.

Figure 1 (abstract 000413)  AUC (with 95% CI) of SOFA score as pre-
dictor for 30-day mortality, per ICU day 

Figure 2 (abstract 000413)  ROC curves of SOFA score on day 2 ver-
sus 30-day mortality, by subgroup
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Introduction: Chimeric antigen receptor-modified T (CAR-T) cells are a 
targeted treatment for patients with advanced haematological malig-
nancy. A proportion of these patients will develop significant CAR-T-
related toxicity, namely cytokine release syndrome (CRS) and Immune 
Effector Cell Associated Neurotoxicity Syndrome (ICANS), with some 
requiring intensive care unit (ICU) admission [1]. There are limited data 
and consensus on the management of critically ill patients with CAR 
T-cell therapy toxicities in ICU, especially in the UK [2, 3].
Objectives: To describe our experience with managing patients 
admitted to ICU after CAR-T CD19 administration.
Methods: A retrospective analysis between January 2019 and Decem-
ber 2022 of patients who received CAR-T cell therapy in our tertiary 
hospital, one of the largest immune cell centres in the UK. Patients 
with diffuse large B cell lymphoma, transformed follicular lymphoma, 
primary mediastinal B-cell lymphoma, acute lymphoblastic leukaemia 
or mantle cell lymphoma, who required ICU admission after treatment 
were included. Patient demographics, disease characteristics and ICU 
management information were collected.
Results: CAR-T therapy was administered to 137 patients during the 
study period, with 35 (25.6%) requiring ICU admission. Patient infor-
mation and the reason for ICU admission are shown in Table  1 and 
*Fig.* 1. Grade 2 CRS was documented in 19/35 patients (54.3%) for a 
median duration of 1.5 (range 0–6) days. Grade 3 CRS was seen in 9/35 
patients (29%). Grade 4 CRS was documented in 1 patient. Neurologi-
cal toxicity was documented in 20/35 patients (57.1%), with the major-
ity (65%) having grade 2 ICANS.
During their ICU stay, 14/35 patients (40%) required vasopressors for a 
mean duration of 2.9 (1–12) days. 7 patients (20%) needed mechanical 
ventilation with a mean duration of 5 (4–9) days and 2 patients needed 
renal replacement therapy. Siltuximab was administered to 4/35 

(11.4%) and anakinra to 13 (37.1%) ICU patients. Four patients (11.4%) 
died in ICU, all in multi-organ failure. A further 8 patients who were 
discharged from ICU, died before hospital discharge, all from disease 
progression (34.3% hospital mortality for this ICU cohort).
Conclusions: A significant number of patients receiving CAR-T ther-
apy needed ICU admission, requiring various levels of organ sup-
port, mainly for neurotoxicity. Observed ICU mortality (11.4%) was in 
accordance with that reported in international literature (2, 3) and no 
deaths were attributed to treatment toxicity. The expanding use of 
CAR-T therapy in other malignancies may increase the need for ICU 
admissions and close collaboration between haematology and ICU is 
warranted for the optimal management of these patients.

Table 1 (abstract 000414)  Patient information

DLBCL: diffuse large B cell lymphoma, tFL: transformed follicular lymphoma, 
PMBCL: primary mediastinal B-cell lymphoma, ALL: acute lymphoblastic 
leukaemia

 Figure 1 (abstract 000414)  CAR-T cell therapy patients by reason for ICU 
admission
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Introduction: COVID vaccines were phased out for use among gen-
eral population as early as March 2021. Vaccine hesitancy however 
remains the hurdle which India as a nation struggles to overcome. 
Although data from the World Health Organization supports COVID 
vaccines for preventing severe COVID, data from India is limited and 
almost negligible.
Methods: This retrospective cross sectional study was conducted at a 
tertiary care COVID center in Chennai, Tamilnadu—South India from 
March 2020 to March 2022. Data of all COVID inpatients confirmed by 
Reverse Transcriptase Polymerase Chain Reaction (RT PCR) were ana-
lyzed for clinical outcomes. All severe COVID 19 patients were admit-
ted to the Intensive Care Unit based on the ICU admission criteria and 
managed appropriately using national as well as institutional guide-
lines. Patients` demographic details, category of COVID 19, vaccination 
details, comorbidities were generated real time upon patient admis-
sion and tabulated on an Excel sheet. Patients who succumbed to the 
disease were further categorized based on vaccination status and dose 
of vaccine administered. Mortality rate analysis was done for patients 
after segregating as pre-vaccination and post-vaccination period.
A comparative analysis among deceased patients with available data 
was done between vaccinated and unvaccinated individuals. Among 
vaccinated deceased individuals, details about type of vaccine, doses 
of vaccine received, mean age among vaccinated and unvaccinated 
individuals were analyzed. Among vaccinated deceased individuals, 
further analysis was performed to determine time to positivity after 
receiving vaccination. The cause of death among these patients along 
with comorbidities and contributing factors to their mortality were 
determined.
Results: A total of 4512 RT-PCR confirmed COVID 19 positive cases 
were admitted to our hospital since the beginning of the COVID pan-
demic; of which 4167 recovered and 345 COVID 19 positive deaths 
were reported. Therefore the overall mortality rate was 7.6% in our 
study. Mean age of all individuals who succumbed to the infection 
was 63.3 years. Out of 2387 patients in post vaccine era, 197 patients 
(8.2%) who had severe COVID 19 pneumonia and respiratory distress 
succumbed to the infection. Among these 197 patients, 146 (74.1%) 
were not vaccinated, 51 (25.8%) were vaccinated [Figure 1]. Mean age 
of vaccinated individuals who succumbed to the virus was 70.2 years.
Upon analysing vaccine eligibility of deceased individuals, all 197 
patients were eligible for vaccination. Date of vaccination and time 
to positivity were analysed. During second wave, the median time to 
positivity after receiving vaccine was 28 (9–90) days. Whereas, during 
third wave, the median time to positivity was 171.6 (8–328) days. Major 
comorbidities among vaccinated individuals were systemic hypertension 
(94.2%), type II diabetes mellitus (82.7%), heart disease (40.4%), chronic 
kidney disease (23%), and lung diseases (28.8%) [Figure 2]. Many patients 
succumbed to the disease complicated by sepsis and septic shock. Few 
patients suffered from conditions such as acute kidney injury, pyelone-
phritis, chronic liver disease, Parkinsonism and rheumatoid arthritis.
Conclusions: This study showed that in spite of vaccine availability 
and eligibility, many COVID deaths in India could not be prevented 
during the second wave. This catastrophic effect was contributed by 
the huge pool of unvaccinated population. Although available, hesi-
tancy and reluctance are major stumbling blocks for vaccine coverage 
among Indian population. Therefore, data from such studies can be 
used as awareness tools to delineate major differences in outcome of 
vaccinated and unvaccinated COVID infected patients. The next hurdle 
for our nation is compliance to precaution/booster doses by fully vac-
cinated individuals to tackle newer evolving variants and sub variants. 
Good vaccine coverage will help in reducing ICU admissions and burn-
outs among healthcare workers caring for COVID patients in ICUs.

Figure  1 (abstract 000417)  Distribution of vaccine status of 
deceased COVID patients (n = 197) 

 Figure 2 (abstract 000417)  Contributing factors to mortality among 
vaccinated individuals (n = 52)
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Introduction: Optimal anticoagulation strategies for COVID-19 
patients with the acute respiratory distress syndrome (ARDS) on veno-
venous extracorporeal membrane oxygenation (VV ECMO) remain 
uncertain. A higher incidence of intracerebral hemorrhage (ICH) dur-
ing VV ECMO support compared to non-COVID-19 viral ARDS patients 
has been reported, with increased bleeding rates in COVID-19 attrib-
uted to both intensified anticoagulation and a disease-specific 
endotheliopathy (1). We hypothesized that lowering the intensity of 
anticoagulation during VV ECMO would reduce the risk of ICH.
Methods: In a retrospective, multicenter study from three academic 
tertiary intensive care units, we included patients with confirmed 
COVID-19 ARDS requiring VV ECMO support from March 2020 to Janu-
ary 2022. Patients were grouped by anticoagulation exposure into 
higher intensity, targeting anti-factor Xa activity (anti-Xa) of 0.3–0.4 U/
mL, versus lower intensity, targeting anti-Xa 0.15–0.3  U/mL, cohorts. 
Mean daily doses of unfractionated heparin (UFH) per kg bodyweight 
and effectively measured daily anti-factor Xa activities were compared 
between the groups over the first seven days on ECMO support. The 
primary outcome was the rate of ICH during VV ECMO support.

Results: 141 critically ill COVID-19 patients were included in the 
study. Patients with lower anticoagulation targets had consistently 
lower anti-Xa activity values over the first 7 ECMO days (p < 0.001). 
ICH incidence was lower in patients in the lower anti-Xa group: 4 
(8%) vs 32 (34%) events. Accounting for death as a competing event, 
the adjusted subhazard ratio for the occurrence of ICH was 0.28 
(97.5% CI 0.1–0.8, p = 0.023) for the lower anti-Xa compared to the 
higher anti-Xa group (Figure  1). 90-day ICU survival was higher in 
patients in the lower anti-Xa group, and ICH was the strongest risk 
factor associated with mortality (odds ratio [OR] 6.62 [CI 2–21.4], 
p = 0.002) (Figure 2).
Conclusions: For COVID-19 patients on VV ECMO support anticoagu-
lated with heparin, a lower anticoagulation target was associated with 
a significant reduction in ICH incidence and increased survival.

Figure 1 (abstract 000418)  Competing risk regression model dem-
onstrating incidences of intracranial hemorrhages (ICH) according to 
anticoagulation target group (A). Cumulative incidence of ICH and 
death as multistate comparison is shown in (B) 

Figure 2 (abstract 000418)   Generalized linear mixed effects model. 
Kaplan–Meier survival curves stratified by high and low anti-Xa targets 
demonstrating survival differences between the two anticoagulation 
groups (log-rank test, p = 0.022) (A). Occurrence of ICH was the main 
factor associated with mortality (adjusted odds ratio 6.62 [CI 2–21.4], 
p = 0.002) (B)
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Introduction: Families’ preference and knowledge about end of life 
care may act as important factors in intensive care unit (ICU).
Objectives: We performed a randomized trial to find out the effects of 
video education materials on preference and knowledge of on life sustain-
ing treatment among families of ICU patients in Korea.
Methods: Family members of ICU patients aged > 18  years were rand-
omized into to either verbal arm listening to a recorded verbal narration or 
the video arm watching video regarding life-sustaining treatments.
Results: Among a total of 209 participants, 168 participants enrolled, and 
were randomly assigned to the verbal (n = 84) or the video arm (n = 84). 
The proportion of participant in the verbal group and video group wanting 
to receive each life sustaining treatments was similar before randomiza-
tion. Each 84 participants want to receive the life sustaining treatment after 
intervention as follows; CPR [30 (35.7%) vs. 31 (36.9%), p = 1.000]; intuba-
tion [26 (31.0%) vs. 29 (34.5%), p = 0.7425]; tracheostomy [20 (23.8%) vs. 
20 (23.8%), p = 1.000]; CRRT [18 (21.4%) vs. 20 (23.8%), p = 0.8539]. When 
analyzing all participants, the preference for life-sustaining treatment also 
did not change after education except tracheostomy (16.9% vs. 24.1%, 
P = 0.014). The mean of life-sustaining treatments assessment question-
naire scores (range 0–10) were significantly increased after intervention in 
all participants (8.46 vs. 7.55, P < 0.0001).
Conclusions: Our study suggests that the preference of life sustain-
ing treatments was not impacted by each intervention. However, total 
of participants who viewed video and listened verbal narration more 
likely desire to undergo tracheostomy after intervention. Moreover, 
participants were more informed after intervention.

Figure 1 (abstract 000422)  Life‑sustaining treatments preferences in 
total participants 

Pre-post intervention knowledge assessment comparison between 
the verbal and video arms

Knowledge score of total participants before and after intervention
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Introduction: As a measure of preload responsiveness, change in 
the corrected flow time of the carotid artery (ccFT∆) is a surrogate for 
stroke volume change (SV∆). However, the reported optimal threshold 
and accuracy of ccFT∆ to detect SV∆ are inconsistent. Conflicting data 
likely have 3 sources: (1) human measurement variability, (2) temporal 
discordance between carotid Doppler and the reference standard and 
(3) sampling too few cardiac cycles.
We hypothesized that the area under the receiver operator curve 
(AUROC) for ccFT∆ to detect a + 10% SV∆ would improve with syn-
chronization between the carotid artery and left ventricular outflow 
tract (LVOT) with temporal resolution of a single cardiac cycle and as a 
function of consecutively-averaged cardiac cycles.
Objectives: (1) Describe sources of error when comparing hand-held 
Doppler SV∆ surrogates with a reference standard.
(2) Describe a paradigm where human measurement variability and 
temporal discordance between peripheral Doppler and SV∆ reference 
standard are minimized.
(3) Explore the effect of cardiac cycle sample size on the diagnostic 
accuracy of ccFT∆ for detecting a + 10% SV∆
Methods: The Research Ethics Board of Health Sciences North 
approved the study. A convenience sample of adult patients comprise 
this analysis. Exclusion criteria were history of severe carotid stenosis, 
lack of informed consent and contraindication to transesophageal 
echocardiography (TEE).
Anesthesia was induced with 0.5  mg/kg propofol, 1.2  mg/kg rocuro-
nium, 1.0 μg/kg sufentanil and maintained with sevoflurane of 0.5 to 
0.7 minimum alveolar concentration and 0.2  μg/kg/h sufentanil IV. 
Ventilation was volume-controlled with tidal volume 8 mL/kg of lean 
body weight, respiratory rate 15 breaths/min, PEEP 5  cmH2O and  FiO2 
0.5.
The wearable Doppler patch (Flosonics Medical, Sudbury, ON, Canada) 
is a continuous-wave 4 MHz ultrasound placed over the carotid artery 
and calculates ccFT by Wodey’s equation. LVOT velocity time integral 
(VTI) from TEE was measured by a cardiac anesthesiologist using a 
Phillips Epiq (Cambridge, MA, USA) 2.9 MHz probe in the trans-gastric 
window; the insonation angle was 0 degrees and sample window 4 
mm.
Synchronized Doppler data from the carotid artery and TEE were 
recorded during a 60 s baseline and throughout an entire 90 s Trende-
lenburg maneuver following CABG with the chest open.
For each subject, both ccFT∆ from the ultrasound patch and LVOT VTI 
change (LVOT∆) from TEE were calculated using 1-to-30 consecutively-
averaged, synchronous cardiac cycles between supine and Trendelen-
burg positions. Consecutive beats were selected randomly for 1000 
iterations per patient. Comparisons were dichotomized into LVOT∆ 
(i.e., SV∆, assuming constant LVOT diameter) of ≥ + 10% or < + 10%. 
From the 1000 iterations, distributions of optimal ccFT∆ and its sensi-
tivity, specificity and AUROC were determined for each of 1-to-30-cy-
cle averages. The mean and standard deviations of the distributions 
were calculated.
Results: Data from 23 patients and preload challenges comprising 
2310 cardiac cycles are included. Figure 1 shows the baseline patient 
characteristics and results.

When 1 cardiac cycle was compared from baseline to Trendelenburg 
position, the mean AUROC, sensitivity, specificity and optimal ccFT∆ 
threshold were: 0.65, 76%, 67% and 8.2 ms (ms), respectively. For 6 and 
24 consecutively-averaged cardiac cycles, these values were 0.76, 85%, 
73%, 8.6 ms and 0.84, 91%, 84% and 7.2 ms, respectively.
Conclusions: The clinical relevance of our findings are as follows: (1) 
ccFT∆ obtained by wireless, wearable Doppler ultrasound accurately 
detects TEE-measured SV∆ when synchronized with single-beat tem-
poral resolution, (2) the accuracy of ccFT∆ to detect SV∆ depends on 
the number of consecutively-averaged cardiac cycles. (3) the optimal 
ccFT∆ threshold is less influenced by the number of averaged-beats 
but the standard deviation decreases with more cardiac cycles (i.e., 
confidence increases). (4) AUROC plateaued at 0.84 with 24 consecu-
tively-averaged cardiac cycles (sensitivity 91%, specificity 84%); the 
optimal ccFT∆ to detect a 10% SV∆ with this number of beats was 
7.2 ms.

Figure  1 (abstract 000424)  (A) Wearable Doppler ultrasound on a 
volunteer. (B) Carotid Doppler spectrogram, flow time and equation of 
Wodey. (C) characteristics of patients. (D) relationship between num-
ber of averaged cardiac cycles (x-axis) and the area under the receiver 
operator curve (AUROC) and optimal corrected flow time change 
(ccFT?) threshold for identifying a + 10% change in stroke volume 
(SV?). (E) AUROC, sensitivity, specificity and optimal ccFT? Threshold 
for increasing numbers of averaged cardiac cycles. Abbreviations: yr, 
year; kg, kilogram; cm, centimeter; EF, ejection fraction; CHF, conges-
tive heart failure; COPD, chronic obstructive pulmonary disease; CKD, 
chronic kidney disease; BMI, body mass index; ACEI/ARB, angiotensin 
converting enzyme inhibitor/angiotensin receptor blocker 
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Introduction: Ventilator associated pneumoniae (VAP) is defined as a 
nosocomial pneumonia that develops 48 h after intubation in patients 
receiving mechanical ventilation (IMV). VAP is the second most com-
mon nosocomial infection in ICU, affecting 5–40% of patients with 
an incidence ranging from 5 to 20 cases per 1000 ventilator days. It 
increases the duration of hospitalization and mortality, with a VAP-
related mortality of 30–50%. During the last decades there have 
been great scientific concern about implementing the best strategies 
to reduce its incidence and it is consensual that general preventive 
measures, if implemented together—as bundle, might result in better 
outcomes.
Objectives: The aim of this study was to describe the epidemiological 
evolution of VAP and to evaluate bundle compliance during the last 
5 years.
Methods: We performed a retrospective analysis of sociodemo-
graphic, clinical data and VAP-bundle compliance of patients admitted 
to our ICU between march 2019 and march 2023.
Results: A total of 61 patients were diagnosed with VAP, correspond-
ing to a prevalence of 16.5% (24 per 1000 ventilator days), with an 
increasing pattern from 2019 to 2021 (16.7% vs 17.1% vs 20.2%) and 
decreasing since then (13% vs 4.35% in 2023). Table  1 summarizes 
the baseline sociodemographic and clinical data of the overall VAP 
population and the particular analysis through the 5  years of study. 
There were no significant differences between years in the 24-h 
SOFA, SAPS II and APACHE II scores. The mean age was 64.9 ± 11.8, 
with significant older patients in 2020 (F (4, 56) = 2.98; p = 0.03). 39 
patients (63.9%) were male, with no differences regarding gender 
between years (χ2 (4) = 3.03; p = 0.55). The mean ICU length of stay was 
21.9 ± 14.8 days and 28-days mortality 39.3%. The time of onset of VAP 
was 9.61 ± 5.66 days since intubation. 29 patients (47.5%) had COVID-
19 at admission and the peak of cases occurred in 2020, despite there 
were no significant differences between years (χ2 (4) = 9.20; p = 0.06). 
Data regarding bundle compliance are reported in Table  2. Stress 
ulcer prophylaxis was performed in every patient (all considered high 
risk)—in 55 patients (90.2%) with i.v. pantoprazol and in 6 (9.84%) with 
omeprazol. 41 patients (67.2%) started enteral feeding in the first 48 h 
and readiness to wean and early spontaneous breathing trial (SBT) was 
performed in 57 patients (93%).
Conclusions: The prevalence of VAP was coincident with the reported 
in the literature. Regarding the evolution along the years, the peak of 
cases in 2020 and 2021 might be related with the reported increased 
incidence of COVID-19 cases in those years and the absence of sig-
nificant differences might be explained by the small sample size. To 
date there is an increasing number of studies reporting a higher inci-
dence of VAP in COVID-19 patients. Besides that, the compliance of 
SBT was also lower in 2020, which might also have predisposed to 

the increased risk to VAP. It is consensual that the implementation of 
measures among ICU personnel regarding to VAP preventive strate-
gies is fundamental to reduce its incidence. Some standard measures 
included in the VAP bundle, as early SBT and restriction of stress ulcer 
prophylaxis to the high-risk patients appear to be consensual in the 
scientific community. However, there are measures that are still not 
certain such as oral care with chlorhexidine or the increased risk of VAP 
with the early initiation of enteral nutrition. In this context it is funda-
mental that randomized controlled trials are performed to compare 
different measures efficacy and find the best combination of interven-
tions to create a gold standard VAP bundle.

Table 1 (abstract 000426) Baseline characteristics and clinical data 
during the study period

 
Table 2 (abstract 000426)  VAP bundle compliance during the study 
period
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Introduction: The decision on the initiation of enteral nutrition ther-
apy in patients admitted to the ICU who require oxygen therapy with 
high-flow nasal oxygen therapy (HFO) and/or noninvasive mechanical 
ventilation (NIV) is currently the subject of debate. Despite the ben-
efits associated with this practice, the scarcity of clinical studies with 
sufficient methodological quality, as well as the absence of specific 
recommendations on enteral nutrition therapy in this type of patient 
generates controversy.
Objectives: Prospective, observational, multicenter study to analyze: 
90-day mortality, tolerance and side effects of trophic enteral nutrition 
(TEN) in a cohort of critically ill patients with HFNO and/or NIV.
Methods: Patients requiring 24 or more hours of oxygen therapy with 
HFNO and/or NIV with expected ICU stay and survival greater than 
72 h. BMI < 18 and absolute contraindication to start TEN or non-func-
tioning GI tract were excluded.
Energy target: 20–30% caloric needs (oral: decaffeinated coffee fla-
vored diet or NG tube); protein intake: corresponding diet used: 
hyperproteic (100  g/1000  ml); caloric intake 1.2  kcal/ml and ratio 
non-protein kcal/g nitrogen: 52:1 (Fresubin Intensive. Fresenius-kabi, 
Germany).
Variables: age, sex, weight, height, BMI, severity scales, reason for 
admission, type of patient, days HFNO/NIV; days of stay and ICU/hos-
pital mortality: 90 days. Protein levels, renal and liver biochemistry: 
admission/discharge. Nosocomial infectious complications. Variables 
related to efficacy and safety of TEN, including gastric residuals (> 500 
ml/day). Follow-up: from start of oxygen therapy until 3 days after the 
end of TEN.
Categorical variables are expressed as frequencies and percentages 
and continuous as mean and standard deviation (SD) when data fol-
lowed a normal distribution, or as median and interquartile range 
(IQR = 25th–75th percentile) when distribution departed from normal-
ity. The percentages were compared, as appropriate, using the Chi-
square () test or the exact Fisher test, the means by the t-test, and the 
medians by the Wilcoxon test for independent data. Data were ana-
lyzed using the R package, version 4.2.1 (R Development Core Team, 
2022). (clinicaltrials.gov: NCT03728452).
Results: One hundred and seven patients were recruited. Mean age, 
Apache II and Sofa score, tracheobronchitis, UTI and antibiotic treat-
ment were significantly higher in dead versus alive patients. There 
were no significant differences in the volume of diet administered and 
kilocalories between alive and dead. However, the dead received sig-
nificantly less protein than the alive. Episodes of feeding intolerance 
were scarce, but feeding interruptions were significantly higher in 
death versus alive patients. None of them had aspiration episodes, but 
15.6% received prokinetics. Mortality was 14.9%, but at 90  days was 
43.8% (Table 1).
Conclusions: Trophic enteral nutrition appears feasible and safe in this 
cohort of ICU patients. Sixteen patients died, although nearly half of 
them between 60 and 90 days.

Table 1 (abstract 000427)  Patient characteristics according to sur-
vival

Data: means (SD), frequencies (%) and medians (IQR); BMI: body mass index; VAP: 
ventilator-associated pneumonia; UTI: urinary tract infections; HFNO: high-flow 
nasal oxygen; NIV: non-invasive ventilation; NG: nosogastric; AST: asparate 
transaminase; ALT: alanine transaminase; AP: alkaline phosphatase; GGT: 
gamma-glutamyl transferase
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Introduction: Following cardiac arrest and return of spontaneous cir-
culation, persistent brain hypoxia leads to ongoing hypoxic-ischemic 
brain injury (HIBI). Red blood cell (RBC) transfusions have been 
explored as a method to improve brain oxygenation, but studies from 
the neurocritical care setting have not demonstrated a consistent abil-
ity for RBC transfusion to improve brain oxygenation.
Objectives: Determine the impact of RBC transfusion on brain oxy-
genation in post-cardiac arrest patients with HIBI.
Methods: We performed a single center prospective interven-
tional study on 23 post-cardiac arrest patients with HIBI that were 
enrolled into one of two groups: (1) invasive neuromonitoring 
of the intraparenchymal partial pressure of brain tissue oxygen 
 (PbtO2; n = 9), and (2) non-invasive neuromonitoring with jugular 
venous oximetry and near-infrared spectroscopy (NIRS; n = 14). 
Pre-transfusion and 12–24  h following transfusion, paired arterial 
and jugular venous blood samples were collected to determine 
the arterial-to-venous differences of brain injury biomarkers. These 
markers included glial fibrillary acidic protein (a marker of astro-
glial injury and activation) as well as neurofilament light (a marker 
of axonal injury).
Results: Neither the NIRS-derived regional saturation of oxygen 
(P = 0.08) or  PbtO2 (P = 0.19) were altered by RBC transfusion. Follow-
ing RBC transfusion there was cerebral release of glial fibrillary acidic 
protein (− 91.0 [− 325.9–20.9] pg/mL; P = 0.045) and neurofilament-
light (− 39.5 [− 499.3–7.1] pg/mL; P = 0.040) indicating ongoing neu-
roglial injury.
Conclusions: RBC transfusions may lack efficacy in mitigating sec-
ondary brain hypoxia in post-cardiac arrest patients with HIBI. Future 
work investigating the physiologic consequences of RBC transfusion is 
needed to determine the mechanisms underlying this potential lack of 
efficacy.
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Introduction: Patients with long-term critical illness, after a period of 
intensive care, deterioration of heart failure, or arrhythmias in need of 
implantable cardioverter-defibrillator often have an impaired physical 
function, decreased health-related quality of life (HRQoL) and symp-
toms of anxiety and depression. Yoga, as a mind–body intervention, 
may improve these outcomes. Further a tele-yoga intervention can 
potentially increase accessibility and facilitate participation for highly 
symptomatic patients that have problems leaving their home.
Objectives: To determine effects of tele-yoga on exercise capacity and 
patient-reported outcome measures.
Methods: Participants were recruited from four hospitals (uni-
versity and county hospitals) in Sweden. Inclusion criteria were 
patients > 18  years, hospitalised at intensive care units (ICU) or cardi-
ology units > 48  h during the last 36  months and now clinically sta-
ble. The participants were randomised to a control group receiving 
individual exercise advice or to the intervention group (tele-yoga). 
The intervention included performing live-streamed group-yoga for 
60 min twice/week for 3 months and practicing yoga individually for 
a minimum of 10  min/day using an application. The group-sessions 
were led by certified mediyoga-instructors via a virtual video-platform. 
The yogaform was Kundalini adapted to individuals with health con-
ditions (mediyoga) including different postures, breathing exercises 
and meditations. The primary endpoint of the study was a combined 
endpoint consisting of minimal clinically important difference in func-
tional capacity measured by 6-min walk test (6MWT), HRQoL (EQ-5D 
index/VAS) and symptoms of anxiety and depression (HADS). The 
used cut offs for comparison between baseline and follow-up after 
3 months were > 30 m for 6MWT, a score > 0.08/> 11 for EQ-5D index/
VAS and ≥ 8 for HADS. The primary combined end-point analysis after 
3 months follow-up compared the change in the combined endpoint 
between the participants in the tele-yoga and control group. Sec-
ondary endpoints included separate analysis of functional capacity, 
HRQoL and symptoms of anxiety/depression.
Results: A total of 311 participants were randomized to tele-yoga 
(n = 156) and control (n = 155), mean age 65,8  years, 30% women, 
16% being cared for in an ICU. There was a significant improvement 
in favour of the tele-yoga group in the combined primary end-
point (p = 0.006). When analysing them separately, there was a sig-
nificant improvement in 6MWT (p = 0.008) and HRQoL in EQ-5D VAS 
(p = 0.014), but not in EQ-5D index (p = 0.12), and a significant dif-
ference between the groups in symptoms of anxiety and depression 
(p = 0.03).
Conclusions: The tele-yoga intervention showed a significant 
improvement in the combined endpoint consisting of physical func-
tion, HRQoL and mental health. Tele-yoga may be a promising new 
form of rehabilitation for patients with long-term critical illness.
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Introduction: Extremely low lipid levels are considered a sign of debil-
itation and illness. Previous reports on the association between lipid 
levels and mortality in critically ill patients have been inconsistent, and 
there have been few detailed reports for critically ill children.
Objectives: The objective of the study was to characterize the longi-
tudinal, dynamic high-density lipoprotein (HDL) trajectory in critically 
ill children admitted to the pediatric intensive care unit (PICU) and 
explore the relationship between the groups stratified by different tra-
jectories and clinical outcomes.
Methods: All critically ill children admitted to PCIU between 2016 and 
2021 were included. Group-based trajectory modeling was applied to 
characterize the HDL trajectories in days 0–6 post-PICU admission and 
develop HDL trajectory subgroups. Then, multivariate logistic regres-
sion and multiple linear regression were used to compare clinical out-
comes across distinct groups. In addition, a sensitivity analysis was 
performed in critically ill children with the age less than 1 year. The pri-
mary outcome indicator was in-hospital mortality; the length of stay 
(LOS) in the PICU was the secondary outcome.
Results: A total of 4384 eligible critically ill children were ultimately 
enrolled in the study, and 6 HDL trajectory subgroups were developed 
by GBTM analyses, differing in the initial HDL, evolution pattern. Group 
1 (n = 758), “the lowest HDL subgroup”, was characterized by starting 
with the lowest HDL and maintaining stable after slightly declining. 
Group B (n = 1413), the “lower HDL subgroup”, was the same trend as 
Group 1 but the whole trajectory was higher than Group 1. Group 3 
(n = 74), the “low-to-high subgroup”, was characterized by starting 
with low HDL (lower than Group 2 but higher than Group 1), then 
rose slowly to the highest. Group 4 (n = 621), “the medium HDL sub-
group”, was the same trend as Group 2, but the whole trajectory was 
higher than Group 2 and lower than Group 5. Group 6 (n = 147), the 
highest HDL subgroup, started with the highest HDL and then slowly 
descended. Group 5 (n = 1371), the “higher HDL subgroup”, was the 
same trend as Group 6, but the whole trajectory was lower than Group 
6. Compared with critically ill children in Group 1, those belonging to 
Group2, Group 3, Group 4, Group 5, and Group 6 were at lower risks 
of in-hospital mortality with (odds ratio[OR] 0.475; 95% confidence 
interval [CI] 0.352–0.641, P < 0.001), (OR 0.093; 95% CI 0.013–0.679, 
P = 0.019), (OR 0.322; 95% CI 0.208–0.479, P < 0.001), (OR 0.263; 95% 
CI 0.185–0.374, P < 0.001), (OR 0.142; 95% CI 0.044–0.454, P = 0.001), 
respectively. Multiple linear regression analysis was performed to eval-
uate the effect of HDL trajectory subgroups on the LOS of PICU. Com-
pared with critically ill children in Group 1, those belonging to Group2, 
Group 3, Group 4, Group 5, and Group 6 had the trend of shorter LOS 
of PICU, and the β value and 95% CI were (β − 0.744; 95% CI − 1.494 
to − 0.007, P = 0.052), (β − 1.497; 95% CI − 3.530–0.537, P = 0.149), 

(β − 4.332; 95% CI − 5.238 to − 3.426, P < 0.001), (β − 3.053; 95% CI 
− 3.809 to − 2.297, P < 0.001), (β − 6.28; 95% CI − 7.842 to − 4.721, 
P < 0.001), respectively. Similar results performed by sensitivity analysis 
were observed in critically ill children with the age less than 1 year.
Conclusions: This study developed six HDL trajectory subgroups for 
critically ill children with distinct clinical outcomes. GBTM is a granular 
method for describing HDL evolution, which may add to the current 
knowledge of lipid metabolism in critically ill children.

Figure 1 (abstract 000434)   Flowchart of eligible participants

 Figure 2 (abstract 000434)  HDL trajectory group characteristics in 
total participants
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Figure  3 (abstract 000434)   Analysis for the association between 
HDL trajectory subgroups and In-hospital mortality
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Introduction: Electrical impedance tomography (EIT) can detect col-
lapsed and overdistended lung regions and is currently used for PEEP 
titration. We hypothesized that the results of ventilation distribution 
on EIT during PEEP titration would be different between pressure 
control ventilation (PCV) and volume control ventilation (VCV) mainly 
because of heterogeneity in time-constant among lung regions in a 
same patient and the difference between individual alveolar inflation 
as a result of a preset airway pressure and time with less interaction 
among lung regions, and that as a result of a preset flow rate and 
volume as a whole lung with more interaction among different lung 
regions.
Objectives: The aim of this study is to investigate the hypothesis that 
the transition point of anterior to posterior ventilation ratio (A/P ven-
tilation ratio) from less than 1.0 to greater than 1.0 would be different 
between PCV and VCV on EIT during PEEP titration.
Methods: Mechanically ventilated patients with ARDS were enrolled 
in the study. We performed decremental PEEP titration with PCV, VCV 
with constant flow rate of 50 L/min and/or VCV with decelerating flow 
with a peak flow rate of 50  L/min during intensive care unit admis-
sion. We compared the transition point of A/P ventilation ratio from 
less than 1.0 to greater than 1.0 detected by EIT with each ventilation 
mode.
Results: So far, a total of 6 mechanically ventilated patients with ARDS 
were included. Median age was 71.5 [IQR 68.3–77.6] and median BMI 
was 24.7 [IQR 23.9–25.9]. Median P/F ratio was 159 [IQR 99.0–213] 
and median respiratory system compliance was 30.0 [IQR 27.0–40.5] 
ml/cmH2O before PEEP titration. Decremental PEEP titration was per-
formed with PCV in all patients, 4 with VCV-constant flow and 3 with 
VCV-decelerating flow in addition. The transition point was 7.00 [7.00–
9.25]  cmH2O with PCV, 10.0 [9.30–11.50]  cmH2O with VCV-constant 
flow and 7.00 [7.00–8.50]  cmH2O with VCV-decelerating flow. Mean 
difference of the transition point between PCV and VCV-constant 
flow was − 3.0  cmH2O (p value = 0.07) and 0  cmH2O (p value = 1.0) 
between PCV and VCV-decelerating flow.
Conclusions: This interim report indicates that ventilation distribu-
tion with VCV-constant flow might be more ventrally at the same PEEP 
compared to PCV in ARDS patients and that the “Best PEEP” deter-
mined by EIT might vary among ventilation modes.
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Introduction: The estimated frequency of in-hospital cardiac arrests 
(IHCA) in Australia and New Zealand is 1.3–6.0 per 1000 hospital 
admissions [1]. Despite treatment advances, survival rates have only 
marginally improved, and in-hospital mortality is approximately 
75–80% [2]. As such, there is growing interest in the use of novel thera-
pies to improve outcomes of patients who experience IHCA. There has 
been a tenfold increase in the utilisation of extracorporeal cardiopul-
monary resuscitation during cardiac arrests (E-CPR) that are refrac-
tory to conventional CPR [3]. Although E-CPR may be associated with 
increased survival and improved neurological outcomes at hospital 
discharge [4], there is limited data regarding the long-term outcomes 
of patients who receive E-CPR following IHCA.
Objectives: To evaluate the functional outcomes of patients who 
received E-CPR following IHCA at 180-days.
Methods: Secondary analysis of prospectively collected EXCEL registry 
data. EXCEL is a high-quality, prospective, binational registry of adult 
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patients who receive extracorporeal membrane oxygenation (ECMO) 
in Australia and New Zealand. Patients reported to the EXCEL registry 
who were ≥ 18 years old, received E-CPR following an IHCA and who 
have 180-day outcome data available were included in this study.
Results: Between 15th February 2019 and 31st August 2022, 113 
patients received E-CPR following IHCA (mean age 50.7 ± 13.7  years; 
79/113 [69.9%] males). Approximately one third had a shockable arrest 
rhythm (39/113 [34.5%]), and almost all were witnessed (110/113 
[97.3%]) with resuscitation commencing immediately (median no flow 
time 0 [0, 0] minutes). The median time from IHCA to E-CPR implemen-
tation was 40 (29, 56) minutes. Thirty-nine (34.5%) patients survived 
to hospital discharge and 36 (31.9%) to 180-days. At follow-up, most 
patients were living at home (29/36 [80.6%]) and had a good func-
tional outcome (modified Rankin Scale (mRS) score ≤ 3; 25/36 [69.4%]). 
However, patients reported higher levels of disability and a worse 
health-related quality of life (HRQoL) at 180-day follow-up compared 
to baseline (median WHODAS total disability % score 0.0 [0.0, 8.3] vs. 
20.0 [6.0, 35.0], p < 0.0001; median EQ5D index 1.000 [0.787, 1.000] vs. 
0.773 [0.623, 0.893], p = 0.003; median EQ5D VAS 85 [75, 90] vs. 70 [60, 
85], p = 0.027). In addition, there was a high prevalence of complica-
tions reported at 180-days, including reduced lower limb sensation 
(23/26 [63.9%]), lower limb weakness (19/36 [52.8%]) and memory 
problems (18/36 [50.0%]).
Conclusions: Approximately one third of patients who received E-CPR 
following IHCA were alive at 180 days, and most had a good functional 
outcome. However, patients reported higher levels of disability and 
a worse HRQoL at 180-days compared to baseline and complications 
were highly prevalent.
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Introduction: In recent years, there is an active automation of pro-
cesses in medicine and robotic (Intellectual) ventilation modes are 
being actively introduced into the daily practice of intensive care units. 
These modes allow for automated respiratory support, minimizing 
clinician’s involvement. Currently, the most automated mode is INTEL-
LiVENT-ASV (Adaptive Support Ventilation)®.
Objectives: To compare the effect(s) and safety of full closed loop ven-
tilation and oxygenation Intellivent-ASV mode with closed loop ASV 

mode and conventional ventilation modes during respiratory support 
after uncomplicated cardiac surgery.
Methods: In this randomized controlled trial 40 adult patients were 
ventilated with Intellivent-ASV®, 40 with ASV mode and 40 with con-
ventional ventilation modes. Hamilton G5 ventilators were used and 8 
physicians were involved into the study. Care of groups were standard-
ized, except modes of postoperative ventilation.
We compared: (1) the physician’s workload, through accounting num-
ber of manual ventilator settings and time they spent near the ventila-
tor in every group;
(2) evaluation of ventilation safety by considering driving pressure 
(∆P), mechanical power, PEEP, tidal volume (Vt) and  FiO2 level;
(3) duration of tracheal intubation in the ICU.
Results: In Intellivent-ASV® group the number of manual ventilator 
settings and physician’s time spent near the ventilator before tracheal 
extubation were significantly lower: 0 (0–0) vs 2 (2–3) (ASV) and 4 (3–5) 
(control group), and 35 (27–45) sec vs 99 ± 35  s (ASV) vs 164 ± 69  s 
(control group) respectively (median (25%-75% quartile), p < 0.0001 in 
all cases).
Duration of respiratory support in the ICU were significantly shorter 
in the Intellivent-ASV group: 226 ± 31 vs 259 ± 66 (ASV) and 271 ± 78 
min (control) (mean ± SD, p = 0.0042) and time on spontaneous ven-
tilation (without any mandatory breaths) were significantly longer in 
Intellivent-ASV® group: 90 (75–103) vs 80 (60–110) (ASV) vs 60 (60–105) 
(control) min (p = 0.0462).
Intellivent-ASV® provided a significantly more protective ventilation 
through reduction in the driving pressure, tidal volume,  FiO2 and PEEP 
levels, but without differences between  paO2/FiO2 ratio and mechani-
cal power. ∆P and Vt on mechanical ventilation were significantly 
lower in Intellivent group: ∆P was 6 (6–7)  cmH2O vs 6 (6–7) (ASV) and 
7 (7–9) (control)  cmH2O (p < 0.0001 in all cases); Vt was 6 (6–7) vs 7 
(6–7.7) (ASV) and 7 (7–8) (control) ml/kg/PBW (p < 0.0001 in all cases). 
PEEP and  FiO2 level on mechanical ventilation were also significantly 
lower in Intellivent group: PEEP was 5 (5–7)  cmH2O vs 8 (7–10) (ASV) 
and 7 (6.5–9) (control)  cmH2O and  FiO2 level was 26 (24–30) vs 34 
(30–35) (ASV) and 34 (30–38) (control) %, respectively (p < 0.0001 in all 
cases).
There were no significant differences between the groups in  paO2/FiO2 
ratio during all the phases of respiratory support and after extubation 
of trachea, and also there were no differences in mechanical power 
level, frequency of undesirable events (patient–ventilator asynchrony, 
patient’s anxiety) during respiratory support and duration of ICU stay.
Conclusions: Application of intellectual technologies after uncompli-
cated cardiac surgery gives the opportunity for interactive personaliza-
tion of respiratory support and provides more protective mechanical 
ventilation and reduces the physician’s workload without compromis-
ing the quality of respiratory support and safety of patients.
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Introduction: Sepsis is a common clinical critical care disease, and the 
lung is the most vulnerable organ during sepsis. How to reduce sep-
sis-associated lung injury is a clinical problem that needs to be solved 
urgently. While the contribution of neutrophils or macrophages to 
sepsis is well documented, the role of NK cells, which are critical innate 
immune cells, remains controversial. Some studies demonstrated that 
increasing the number of NK cells or enhancing their function was 
beneficial for controlling infection and reducing mortality in sepsis, 
while other studies showed that removing NK cells could reduce sep-
tic mortality. Furthermore, the function of NK cells in sepsis-associated 
lung injury needs exploration.
Objectives: Our study aimed to confirm the role of NK cells in sepsis-
associated lung injury and the underlying mechanisms.
Methods: We conducted a monocentric, retrospective, and obser-
vational study to clarify the impact of NK cell count on the prog-
nosis of sepsis. Mice were administrated with αNK1.1 (PK136) to 
deplete NK cells. Single-Cell RNA Sequencing was used to explore 
the interaction between each cell type and NK cells in septic mice. 
Mouse pulmonary microvascular endothelial cells were stimulated 
with LPS or not to produce inflammatory extracellular vesicles 
(LPS-EVs) or control extracellular vesicles (Con-EVs). A lentiviral 
vector selectively expressing NTPDase-1 (CD39) (LV-Entpd1) and 
its control (LV-Con) were generated. Mouse pulmonary microvas-
cular endothelial cells were treated with LV-Entpd1 or LV-Con to 
produce CD39-overexpressing EVs or Control EVs. Mice were intra-
venously injected with LPS-EVs/Con-EVs or CD39-overexpressing 
EVs/Control EVs. Western blot or qRT-PCR was applied to assess the 
expression level of CD39. Multicolor flow cytometry was used to 
evaluate the amount of activating receptors or inhibitory recep-
tors on NK cells. The lung injury was scored by hematoxylin–eosin 
(H&E) staining.
Results: Septic patients with low NK cell counts had significantly 
higher mortality than those with high NK cell counts, and that 
patients with sepsis associated acute respiratory distress syndrome 
(ARDS) had significantly lower NK cell counts than those without 
ARDS, suggesting that low NK cell counts in sepsis may aggravate 
lung injury. To confirm the role of NK cells in sepsis, we applied αNK1.1 
(PK136) to deplete NK cells 24  h after cecum ligation and puncture 
(CLP). Depletion of NK cells after CLP significantly reduced survival 
rate. Then, we used single cell sequencing to explore the interac-
tion between each cell type and NK cells in sepsis, and found that 
the NTPDase-1 (CD39)-A2aR pathway between lung endothelial cells 
and natural killer cells was significantly upregulated after CLP. Further 
studies showed that the septic pulmonary microvascular endothelial 
cells could release CD39+ small extracellular vesicles (sEVs) to target 
NK cells and damage their functions.
Conclusions: In conclusion, we found that pulmonary vascular 
endothelial cells could release CD39+ sEVs to target A2aR of NK cells, 
thus damage the functions of NK cells to aggravate lung injury in sep-
sis-associated lung injury. Our studies discover a crosstalk between 
endothelial cells and natural killer cells, and provide prospective 
approaches for evaluating the prognosis of sepsis and exploring thera-
peutic strategies of sepsis-associated lung injury.
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Introduction: Pendelluft occurs in patients with acute respiratory dis-
tress syndrome (ARDS) during spontaneous breaths. Quantifying pen-
delluft in ARDS patients has not been performed before. We combined 
electrical impedance tomography (EIT) and respiratory mechanics 
monitoring to quantitatively examine pendelluft in trigger and reverse 
triggering breaths in mechanically ventilated patients with ARDS.
Methods: EIT and respiratory mechanics measurements were analyzed 
in 20 mechanically ventilated patients with ARDS during transition-
ing from controlled to spontaneous breaths following discontinuance 
of neuromuscular blocking agents under volume-cycled ventilation. 
Breath selection was based on 4 levels of esophageal pressure swing 
(∆Pes). These were rest (0  cmH2O, breaths = 200), low (< 5  cmH2O, 
breaths = 471), moderate (≥ 5, < 10  cmH2O, breaths = 906), and high 
effort (≥ 10  cmH2O, breaths = 565). A total of 2142 breaths were analyzed 
(around 20% of a total of 5155 trigger breaths and 3518 reverse trigger-
ing breaths counted besides rest breaths). Quantitation of pendelluft was 
calculated according to the method proposed by Coppadoro et al*.
Results: The pendelluft response to breathing efforts varied and was 
significantly greater in trigger versus reverse triggering breaths (3.9 ± 6.8 
vs 1.9 ± 2.8 ml, respectively, p < 0.0001). There were two distinct patterns 
of effort-related pendelluft (high vs. low pendelluft group) in trigger and 
reverse triggering breaths based on pendeluft-∆Pes slope (ml/cmH2O). 
For trigger breaths, high pendelluft group (n = 9, slope 0.7 to 2.4  ml/
cmH2O) was significantly associated with lower peak airway/plateau pres-
sure (30.5 ± 3.2 vs 36.5 ± 1.8/ 20.8 ± 2.6 vs 25.2 ± 2.0  cmH2O; p < 0.01) and 
lower lung elastance (19.4 ± 7.9 vs 31.8 ± 8.6  cmH2O/L; p < 0.01) than low 
pendelluft group (n = 11, slope − 0.1 to 0.3 ml/cmH2O). For reverse trig-
gering breaths, there was no difference in respiratory mechanics between 
high (n = 4, 0.49 to 2.53 ml/cmH2O) and low pendelluft (n = 12, − 0.22 to 
0.25 ml/cmH2O) groups. The prediction of pendelluft by ∆Pes was char-
acterized by a low positive predictive value. ARDS cases with high effort-
related pendelluft were uncommon. The prediction of pendelluft was not 
significant in reverse triggering breaths.
Conclusions: Effort-related pendelluft should be individualized. Pen-
delluft is higher in trigger breaths than reverse triggering breaths. For 
trigger breaths, high pendelluft is likely to occur in ARDS patients with 
lower lung elastance and lower peak airway/plateau pressure. How-
ever, ARDS cases with high effort-related pendelluft were uncommon 
in our study population.

References
1. MOST 108-2314-B-006-069
2. Coppadoro A, Grassi A, Giovannoni C, Rabboni F, Eronia N, Bronco A, Foti 

G, Fumagalli R, Bellani G: Occurrence of pendelluft under pressure sup-
port ventilation in patients who failed a spontaneous breathing trial: an 
observational study. Ann Intensive Care 2020, 10(1):39.

Topic: Acute respiratory failure and mechanical ventilation

000445  
Role of urinary biomarkers TIMP‑2 and IGFBP7 in predicting 
acute kidney injury in critically ill trauma patients—a prospective 
observational study
M.  Parthiban1, A.  Cherian2, P.  Kundra2, M.  Senthilnathan2, P. S.  Priyamvada3, 
Z.  Bobby4

1Critical Care Medicine, Kovai Medical Centre and Hospital, Coimbatore, 
India; 2Anaesthesiology and Critical Care, Jawaharlal Institute 
of Postgraduate Medical Education and Research, Puducherry, India; 



Page 205 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

3Nephrology, Jawaharlal institute of Postgraduate Medical Education 
and Research, Puducherry, India; 4Biochemistry, Jawaharlal Institute 
of Postgraduate Medical Education and Research, Puducherry, India
Correspondence: M. Parthiban
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000445

Introduction: The incidence of Acute Kidney Injury (AKI) among 
trauma patients ranges from 15 to 50%. Hence, early identification 
of trauma patients who are at risk of developing AKI and implemen-
tation of appropriate reno-protective strategies may improve their 
outcomes. Urinary TIMP-2 and IGFBP7 have been studied in varying 
clinical scenarios to predict AKI with reasonable accuracy. However, 
their role has not been validated in critically ill trauma patients. Hence, 
this study was designed to evaluate the product of urinary markers 
(TIMP-2) × (IGFBP7) to accurately detect the sub-group of critically ill 
trauma patients at high risk for developing AKI.
Methods: This trial was designed as a prospective observational study at 
JIPMER, India. All critically ill trauma patients admitted to the critical care 
unit (CCU), with age > 18  years and < 65  years were screened for eligibil-
ity. Patients who met eligibility were observed for the occurrence of AKI 
throughout the hospital stay. Injury severity score (ISS), Acute Physiology 
and chronic health evaluation score (APACHE II) of all patients were cal-
culated at admission and noted. At admission, and 24 h post CCU admis-
sion, urine samples were collected for analysis. The urinary levels of TIMP-2 
and IGFBP-7 were estimated using commercially available ELISA-based 
kits (Abbkine Scientific Co; Ltd. China, and BioAssay laboratory technol-
ogy, China). These values were used to predict AKI within 12 h of the last 
measurement and the need for RRT in those patients. During the first 24 h, 
details regarding total fluid intake, blood product transfusions, blood loss, 
and urine output were collected. Lowest blood pressure (systolic, diastolic, 
and mean arterial pressure), the need for vasopressors, mechanical venti-
lation, cardiopulmonary resuscitation (CPR), co-morbidities within the first 
24 h were also noted.
Results: A total of 79 patients were enrolled in the study, of them 14 
developed AKI (as per KDIGO criteria). The median APACHE II scores for 
those with AKI and without AKI were 11 (7–18) and 9 (7–11), respec-
tively. While ISS score for AKI and without AKI were 34 (25–34) and 25 
(25–34), respectively. The ROC-AUC for urinary (TIMP-2) × (IGFBP-7) 
were 0.49 (95% CI: 0.32 to 0.67) and 0.57 (95% CI: 0.42 to 0.71) at 0 and 
24  h, respectively. As only the levels at 24  h showed discriminating 
power, a cut-off of 0.008 (ng/ml) 2/1000 was chosen, which had a sensi-
tivity and specificity of 85.71% (95% CI: 57.19% to 98.22%) and 27.69% 
(95% CI: 17.31% to 40.19%), respectively. (Figure  1) The negative pre-
dictive value (NPV) and positive predictive value (PPV) were 90% (95% 
CI: 70.17% to 97.18%) and 20.34% (95% CI: 16.43% to 24.90%), respec-
tively. All other variables were similar in patients with or without AKI.
Conclusions: We hereby conclude that Urinary [TIMP-2] × [IGFBP7] 
measured 24 h post admission in critically ill trauma patients can pre-
dict patients at risk of AKI with sufficient sensitivity.

 Figure  1 (abstract 000445)  ROC-AUC for (TIMP-2) *(IGFBP-7) at 0 
and 24 h of admission
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Introduction: The United Kingdom (UK) National Poisons Information 
Service (NPIS) is a 24-h service led by consultant clinical toxicologists, 
offering advice and guidance for healthcare professionals on the man-
agement of poisoning including access to the poisons information 
database, TOXBASE. (1) The diagnosis of death has important medical, 
legal and societal implications, making it imperative that its determi-
nation is accurate, reliable and certain. The Academy of the Medical 
Royal Colleges (AoMRC) Code of Practice for the Diagnosis of Death 
requires that when confirming death according to neurological criteria 
the exclusion of reversible causes of apnoea and coma prior to under-
taking clinical tests to determine if brainstem function is present is 
required (2). Specifically, it requires the exclusion of any clinical effect 
attributable to a wide range of drugs including narcotics, hypnot-
ics, sedatives and tranquilisers. Data summarising enquiries made to 
NPIS relating to the diagnosis of death in poisoned and non-poisoned 
patients has previously been published. (3) We undertook a retrospec-
tive analysis of the NPIS database to examine as to why the NPIS was 
contacted with reference to confounding factors affecting the ability 
to undertake neurological death testing.
Objectives: To examine the reasons why the NPIS was contacted for 
guidance where neurological death testing was being planned in poi-
soned and non-poisoned patients.
Methods: Using the database, enquiries to the NPIS in the preceding 
10 years (01/01/2013–31/12/2022) were collated retrospectively using 
the search terms ‘brain dead’, ‘brain death’, ‘brain stem’, ‘brainstem’ or 
‘stem testing’. The data was analysed and any duplications or incon-
gruous cases were deleted from the data set. Toxicological injury was 
defined as a case where the exposure to a xenobiotic was the cause 
of the current morbidity. This included direct effects of the xenobiotic 
and sequelae of the poisoning such as hypoxic ischaemic encepha-
lopathy (HIE). Non-toxicological injury was defined as a case where the 
primary cause was not due to exposure to a xenobiotic; contact with 
the NPIS was made in regard to medications being used therapeuti-
cally and their potential effect on brain-stem function.
Results: The original search retrieved 136 enquiries of which 96 were 
deemed relevant. Enquiries were toxicological in 85 patients and non-
toxicological in 11. Reasons for consulting the NPIS (more than one 
were allowed per case) were regarding: how the presence of agents 
affected brainstem reflex tests (n = 37); kinetics and metabolism 
of drugs (n = 26); toxicological causes of brainstem signs (n = 17); 
requests for laboratory analysis (n = 14); interpretation of quantita-
tive analytical results (n = 4); suitability for organ donation (n = 4); and 
advice regarding withdrawal of active treatment (n = 4). The median 
age of the toxicological group was 35.5 years (IQR 24–44), 49% were 
male. Agents involved were: single drug of abuse (n = 12), single 



Page 206 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

prescribed drug (n = 18), mixed prescription drugs (n = 16), toxic alco-
hol (n = 12), multiple drugs of abuse (n = 7), combination of prescrip-
tion drugs and drugs of abuse (n = 6), other (n = 7), and unknown 
(n = 7). Cocaine (n = 7), and Heroin (n = 5) were the most commonly 
implicated drugs of abuse, whilst in the prescribed drug group, anti-
depressants: Amitriptyline (n = 8), Citalopram (n = 4), Sertraline (n = 3), 
Venlafaxine (n = 2), and Mirtazepine (n = 2) were the most common. 
The median age of the non-toxicological group was 43.5  years IQR 
(25.25–57.5); 44% were male. The causes of brainstem injury were: 
traumatic brain injury (n = 5), stroke (n = 1), subarachnoid haemor-
rhage (n = 1), status epilepticus (n = 1), hypoxic ischaemic encepha-
lopathy (n = 2), and meningitis (n = 1).
Conclusions: The NPIS remains a valuable centralised resource of 
expert advice regarding management of the poisoned and non-
poisoned patient in the context of severe neurological injury and in 
the diagnosis of death using neurological criteria. The frequency and 
nature of such enquiries varied over time. The reasons for this are likely 
multifactorial and may take into account a number of socioeconomic, 
legal and health care related factors.
The introduction of cerebral CT angiography as an ancillary investiga-
tion to support the diagnosis of death using neurological criteria may 
change the nature of interactions between clinicians and NPIS in the 
future (4).
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Introduction: Awake prone position has been proposed for nonin-
tubated patients with acute hypoxemic respiratory failure to improve 
oxygenation [1–4]. Although two studies showed that awake prone 
positioning in patients with hypoxemia due to COVID-19 reduces intu-
bation rate and possibly mortality [5, 6], other data did not confirm 
these findings, highlighting possible risks related to intubation delays 
due to only transient oxygenation improvements [7].
Objectives: Few studies address the physiological effects of prone 
position in spontaneously breathing humans with acute hypoxemic 
respiratory failure [8–10]. We conducted a sequential, cross-over trial 
to comprehensively evaluate the physiological effects of awake prone 
positioning in patients with moderate-to-severe acute hypoxemic res-
piratory failure receiving high-flow nasal oxygen (HFNO).
Methods: Fifteen patients with moderate-to-severe hypoxemia  (PaO2/
FiO2 < 200 mmHg) received HFNO for 1 h in supine position and 2 h in 

prone position, followed by a final 1-h supine phase. For each study 
phase the following parameters were measured: arterial blood gases; 
inspiratory effort (ΔPES), transpulmonary driving pressure (ΔPL), res-
piratory rate and esophageal pressure simplified pressure–time prod-
uct per minute (sPTPES) by esophageal manometry; tidal volume (VT), 
end-expiratory lung impedance (EELI), lung compliance, dynamic 
strain (VT/EELI), airway resistance, expiratory time constant and pen-
delluft extent through electrical impedance tomography.
Results: Results concerning comparisons between supine, prone and 
supine after proning are displayed in Figure 1, 2 and 3. Compared to 
supine position, prone position improved  PaO2/FiO2 (median [inter-
quartile range] 104 mmHg [76–129] vs. 74 [69–93], p < 0.001), reduced 
respiratory rate (24 breaths/min [22–26] vs. 27 [26–30], p = 0.05) and 
increased ΔPES (12  cmH2O [11–13] vs. 9 [8–12], p = 0.04) with simi-
lar sPTPES and ΔPL. Airway resistance and expiratory time constant 
were higher in prone vs. supine position (9  cmH2O*sec*arbitrary 
units-3 [4–11] vs. 6 [4–9], p = 0.05; 0.53 s [0.32–61] vs. 0.40 [0.37–0.44], 
p = 0.05). Prone position increased EELI (3887 arbitrary units [3414–
8547] vs. 1456 [959–2420], p = 0.002) without affecting VT and lung 
compliance: this yielded lower dynamic strain (0.21 [0.16–0.24] vs. 0.38 
[0.30–0.49], p = 0.004). Pendelluft was not different between study 
phases.
Conclusions: Prone position improves oxygenation, increases EELI 
and does not affect VT, ΔPL, lung compliance and pendelluft extent: 
this yields reduced dynamic strain. Prone position reduces respiratory 
rate but increases ΔPES because of higher airway resistance with pro-
longed expiratory time.

 Figure 1 (abstract 000448)  Individual patient values and medians 
of  PaO2/FiO2,  PaCO2, respiratory rate, and VAS-measured patient dysp-
nea and discomfort during the three phases of the study

 Figure 2 (abstract 000448)  Individual patient values and medians 
of esophageal pressure inspiratory swings (ΔPES), simplified pressure? 
Time product of the esophageal pressure per minute (PTPES), quasi-
static transpulmonary pressure (ΔPL), end-expiratory transpulmonary 
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pressure, time constant and airway resistance during the three phases 
of the study

Figure  3 (abstract 000448)  Individual patient values and medians 
of Tidal Impedance Variation, End-Expiratory Lung Impedance (EELI), 
standardized minute ventilation, lung compliance, dynamic strain and 
Pendelluft extent during the three phases of the study 
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Introduction: COVID-19 emerged in 2020 as a novel disease associated 
with a high morbidity and mortality generating a overload in most ICUs 
around the world. It is necessary to analyze clinical and epidemiologi-
cal characteristics of these patients to define risk factors and their out-
come. We analyzed epidemiological and clinical features of all critically 
ill COVID-19 patients hospitalized in Spain along the first three pan-
demic waves, as well as risk factors predictors of hospital mortality.
Methods: Analysis of the National Hospital Discharge Records Data-
base (NHDRD) of patients hospitalized with diagnosis of COVID-19 
who required ICU admission. Demographic and clinical features and 
their relationship with clinical outcomes were analyzed. We performed 
a descriptive and a multivariated analysis to identify those risk fac-
tors related with fatal evolution in this population. Statistical package 
STATA v16.1 was employed.
Results: 22,957 critically ill patients were registered. ICU mortality was 
31%, 62% of these patients were over 60 years old (mortality rate 41%). 
The main comorbidities were hypertension (45%, 38% mortality rate), 
dyslipidemia (31%, 34% mortality rate), DM (24%, 37% mortality rate) 
and obesity (19%, 28% mortality rate). Charlson Comorbidity Index ≥ 2 
showed a mortality rate of 48%. Mechanical ventilation (MV) was 
required in 59% and SDRA were present in 28% with 39 and 40% of mor-
tality respectively. Sepsis was presented in 14% (mortality rate 63%) and 
AKI was present in 25% (mortality rate 56%). Multivariate analysis iden-
tify age as independent risk factor for mortality along with comorbidi-
ties related to endothelial dysfunction and immunosupression such as 
obesity, diabetes, artery disease, HIV, cancer, hematological malignance. 
Finally multivariate analysis identified presence of sepsis, AKI or need of 
MV were too independent risk factor associated with mortality. Combi-
nation of these last variables predicted mortality with an AUROC > 0,90.
Conclusions: Mortality rate in critically ill COVID-19 Spanish patients 
in 2020 was very high. Age, states of immunosuppression and car-
diovascular risk factors were the main risk factors associated with 
mortality. The need for MV and the presence of sepsis or AKI were 
independently conditions associated with a fatal prognosis.

Table 1 (abstract 000449)  Risk factors associated with mortality in 
critically ill COVID-19 patients
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Introduction: Prone positioning is a well validated therapeutic strat-
egy in the treatment of Acute Respiratory Distress Syndrome (ARDS) 
in adults. Its application leads to improvement in  PaO2/FiO2 (P/F) 
ratio and mortality reduction. Moreover, lung ultrasonography (LU) in 
critically ill patients is a useful point-of-care imaging method for the 
assessment of various thoracic pathologies.
Objectives: To examine if LU is able to predict prone positioning 
responsiveness in COVID19—associated ARDS (C-ARDS).
Methods: This prospective study was conducted in a 13-bed capacity 
ICU. Age, sex, Body Mass Index (BMI), disease severity scores APACHE II 
and SOFA were recorded on admission day. Alterations in  FiO2, Driving 
Pressure (DP), static Compliance (Cst) and Lung Ultrasound Score (LUS) 
between supine and prone positions were recorded at bedside. The 
effectiveness of the strategy was also recorded. Kolmogorov–Smirnov 
test checked normality. Paired two-sample t-test examined equality 
of the means. Multiple linear regression tested for differences in the 
means between categorical and continuous variables.
Results: Fifteen (15) intubated patients (8 male) with P/F ratio < 150 
were included. Mean Age was 62.18 (± 16.68) years, mean BMI was 
30,82 (± 5,93), mean APACHEII score was 15.64 (± 7.24) and mean 
SOFA was 6.09 (± 2.77). Table  1 states that there was significant 
improvement of all parameters examined in prone position compared 
to supine. We investigated whether all 4 variables stated in Table  1 
could predict success of proning. The model explained 62% of vari-
ance and was a significant predictor of proning success [F(4,10) = 4.06, 
p = 0.033]. Among variables, only ΔLUS could effectively predict 
proning success (B = − 0.07, p = 0.027), while others could not (ΔFiO2 
p = 0.43, Δcst p = 0.02, ΔDP p = 0.54).
 

Table1 (abstract 000450) Paired sample T-test results between 
supine and prone position

T (14) p‑value

ΔFiO2 6.97 0.000

ΔCst − 4.06 0.001

ΔDP 2.86 0.013

ΔLUS 3.40 0.004

Conclusions: Bedside LUS, a point-of-care imaging tool, seems to have 
predictive value in the success of proning in patients with CARDS.
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Introduction: Percutaneous tracheostomy is one of the most fre-
quently performed techniques in the intensive care unit (ICU), with 
great relevance during the SARS CoV2 pandemic. The most common 
indication remains the need for prolonged ventilation.
Objectives: To determine mortality in patients undergoing percutane-
ous tracheostomy vs. patients undergoing the Weaning protocol.
Methods: Non-randomized, descriptive clinical trial, 179 patients 
divided into 2 groups: tracheostomy group and non-tracheostomy 
group. The sample size was calculated with the formula for the estima-
tion of two means, power of 80%, an error of 0.05, with a CI 95%. Vari-
ables with statistical significance were subjected to Cox correlation, 
ending with a Kaplan Meier curve or graph, calculating the Long Rank. 
Assigning a value of p < 0.05 as statistically significant. SPSS v25 was 
used for data analysis.
Results: Lower mortality, statistically significant, in patients with tra-
cheostomy with the following risk factors: body mass index (BMI) and 
days of stay in the ICU. In a timely manner, patients with a higher BMI 
had a 60% higher risk of dying than non-obese patients. A total of 179 
patients were analyzed, since there was no randomization due to bias 
in favor of the maneuver, n = 80 remained in the tracheostomy group, 
vs. n = 99 non-tracheostomy group. When comparing the relationship 
of both groups, the variables with statistical significance stood out: 1) 
days of Hospitalization 95% CI 16–31 p = 0.034, 2) days of stay in the 
ICU 95% CI 3.7–12.7 p = 0.027 and 3) days mechanical ventilation 95% 
CI 3.1–5.8 p = 0.003.
Conclusions: According to this study, there was lower mortality in 
the intervention group compared to the non-tracheostomy group 
(Figure  1). The risk factors associated with mortality are: BMI, ICU 
stay-reaching a median survival of 23  days-, the median survival for 
mechanical ventilation was 22  days (Table  1). However, other factors 
that could influence patient mortality regardless of the intervention 
would also have to be recognized.

Table 1 (abstract 000451)  Cox proportional hazards or Cox regres-
sion

B HR 95% CI p value

BMI > I 1.85 6.36 0.994–40.7 0.021*
ICU length of stay 1.94 7.01 1.07–45.6 0.002*
Mechanical ventilation 

duration (days)
1.77 2.93 0.141–3.80 0.001*

Hospital length of stay 1.38 3.22 0.412–9.71 0.028*
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Figure 1 (abstract 000451)  Survival comparison of the tracheostomy 
group versus non tracheostomy. Long Rank 0.001 
Kaplan–Meier
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Introduction: In November 2020, the Community of Madrid decided 
to implement a system of VV ECMO mobile teams (two hospitals on a 
one week-on, one week-off roster) so ECMO technology could reach 
all of its citizens.
Objectives: The objective of this study is to describe the population 
and the results of one of this mobile teams.
Methods: Retrospective study (Nov-2020 to April-2023). We recorded 
all patients referred to our VV ECMO mobile team and transferred to 
our center. We analyzed: number of referrals and transfers; age, gen-
der, respiratory failure etiology, VV ECMO use, ICU length of stay (ICU-
LOS) and mortality of all the transferred cases. Results are shown as 
mean ± SD or median (IQ25-IQ75) for quantitative variables and as 
absolute value (%) for qualitative variables.

Results: In the 30-month period studied a total of 96 patients were 
referred to our VV ECMO mobile team. Forty-nine of them fulfilled relo-
cation criteria and were transferred from 19 different hospitals (public 
and private centers). In 30 cases, the VV ECMO team was mobilized and 
ECMO cannulation was performed at the referring center. The other 19 
were transferred without ECMO and 10 of them were finally cannu-
lated upon arrival to our center. There were no complications during 
transfer. In the same time frame, our ICU admitted 12 local cases of VV 
ECMO, so the ECMO mobile program accounted for 77% (40) of all the 
ECMO cases of our department for that period of time.
Mean age of the transferred patients was 48 ± 12 years and 29 (59.2%) 
were males. Regarding respiratory failure etiology there were 48 (98%) 
cases of ARDS (40 secondary to SARS-CoV-2, one Influenza A, three 
cases each of community acquired and ventilator associated pneumo-
niae and one ARDS of unknow origin in an hematological patient) and 
one case (2%) of status asthmaticus. Median ECMO run was 14 (11–22) 
days.
Median ICU-LOS of the transferred patients was 27.5 (15.5–35) days. 
Overall mortality was 24.5% (12) with a VV ECMO group mortality of 
30% (12). There were no casualties amongst the patients that were 
transferred that didn´t require VV ECMO support.
Conclusions: ECMO mobile teams are a reality in the Community of 
Madrid. ECMO retrievals are our main source of ECMO patients nowa-
days which stresses the importance of referral centers. ECMO mobile 
teams bring equipoise across our population with good clinical results.
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Introduction: Volatile sedation (VS) might be an acceptable practice 
for patients on veno-venous ECMO (VV ECMO).
Objectives: To describe VS use in a small cohort of VV ECMO patients 
together with changes in mechanical ventilation (MV), sedation and 
neuromuscular blockade (NMB) practices before and after 24 h of VS.
Methods: Retrospective single-center study (Jan-2021/March-2023). 
We included all patients on VV ECMO with concomitant VS. Demo-
graphics; MV and ECMO parameters, vasoactive drug usage and seda-
tion and NMB practices before and 24 h into VS; VS characteristics and 
ECMO run duration together with hospital length of stay and survival 
were recorded.
Results: Six patients were included. Mean age 34.3 ± 12.3 years. Four 
(66.6%) males. One patient was immunocompromised, and one suf-
fered from COPD. There were no other comorbidities. Median BMI: 28.5 
(26–39) kg/m2. SOFA score 6.5 (3.75–7). All patients were admitted to 
ICU due to respiratory failure and global respiratory failure (5 patients) 
was the main indication for VV ECMO. In three patients VS was started 
at the same time as VV ECMO and in the other three cases VS started 
a median of 6.3 ± 3.5 h after VV ECMO commencement. Four patients 
received VS for difficult sedation and two for bronchospasm. Sevoflu-
rane was the only agent used.
Before VS, MV parameters were: 235 (215–240) ml of tidal volume 
and 13 (10.5–14) bpm. Mean ECMO flow was 3.5 ± 0.23 lpm with 
a sweep gas flow of 5.4 ± 2.7 lpm. Three patients were receiving 
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norepinephrine. Regarding IV sedatives propofol was used in all 
patients, four received also ketamine, three midazolam and three 
clonidine. Four patients (66.6%) were treated with three sedatives at 
the same time and two were receiving two before VS was initiated. All 
patients were under continuous NMB. Mean BIS values were 50 ± 12.2.
Twenty-four hours after VS, tidal volume decreased to 195 (152.5–245) 
ml and respiratory frequency increased to 18 (14.5–21.5) bpm. ECMO 
flow was kept steady at 3.5 ± 0.53 lpm and sweep gas flow decreased 
to 4.1 ± 1.9 lpm. Two patients were receiving norepinephrine. Propo-
fol, clonidine and midazolam were used in four patients each while 
three patients were treated also with ketamine. Half of the cohort was 
receiving three sedatives and two the other half. Four patients were 
still under continuous NMB. Mean BIS values were 40.2 ± 9.8.
Total dose of sevoflurane for the first 24h was 137.5 (133.5–228.5) ml 
with a mean exhaled concentration of 0.59 ± 0.29%. Median duration 
of VS: 228.5 (77.2–335.5) h. No complications associated with this ther-
apy were reported.
ECMO run duration was 13.5 (9.5–16.7) days. Median hospital length of 
stay was 73 (43.7–98.5) days. Five patients survived (83.7%).
Conclusions: VS in this small cohort of patients did not prompt major 
changes in MV or ECMO parameters and was not associated with 
hemodynamic instability. VS led to lower BIS values and decreased 
NMB needs but did not spare the use of IV sedatives. Long-term seda-
tion with sevoflurane seems to be safe.
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Introduction: Feed intolerance in critically ill patients may be associ-
ated with adverse outcomes. Yet, risk factors associated with enteral 
feeding intolerance are poorly described especially in SARS-Cov2 
ARDS patients.
Objectives: To identify risk factors associated with enteral feeding 
intolerance in SARS-Cov2 severe ARDS patients.
Methods: We prospectively included SARS-Cov2 ARDS patients hos-
pitalized due to severe ARDS in the ICU of a tertiary hospital during 
thepandemic period (2020–2021).
Enteral feeding intolerance (EFI) was defined asevents that included at 
least one the following: episode of high gastric residual volume (which 
was set based on previous studies, > 500 ml), recorded in patients’ ICU 
chart and/or emesis.
Results: A total of 75 patients with severe SARS-Cov2 ARDS, median 
(IQR)  PaO2/FIO2 was 211.8 (201.5; 231.2), median APACHE II score 
of 17.31 (15.9; 18.7) and median SOFA score of 8.32 (7.7; 8.9) were 
included. Fifty six of them (74.67%) died within 28 days. Median length 
of ICU stay was 14.79 (12.61; 16.96). EFI was documented at least once 
during hospitalization in 50 patients. Patients with EFI had more days 
in control modes of mechanical ventilation, received higher dose of 
propofol, midazolam (mg/kg/h) and of corticosteroids (mcg of hydro-
cortisone equivalent/kg/day) during their hospitalization compared to 
patients without EFI: (13.6, 11.7; 15.5 vs 7.5, 5,2; 9.8, p < 0.0001), (0.09, 
0.07; 0.11 vs 0.05, 0.03; 0.06, p = 0.0009), (0.18, 0.14; 0.22 and 0.07, 0.05; 
0.09, p < 0.0001) and (1.5, 1.2; 1.8 and 1.3, 0; 2.7 respectively, p = 0.001). 
Midazolam was independently associated with EFI (p = 0.01).
Conclusions: Sedative medication and more specifically the excessive 
use of midazolam may be a risk factor of increased EFI in SARS-Cov2 
ARDS.
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Introduction: Controlled donation after the determination of circu-
latory death (cDCD) has established itself as a fundamental source 
of organs in the last decade in Spain. The objective of this study is to 
review the cDCD donors and the validity of the organs retrieved under 
normothermic regional perfusion (NRP) of a third level hospital with a 
NRP-cDCD program.
Methods: Retrospective observational study (2017–2022) including 
all NRP-cDCD donors. Data were obtained from the e-medical records 
and the paper files of the NRP-cDCD process. General demographic 
and descriptive variables were collected as well as those associated 
with the NRP-cDCD technique. Functional warm ischemia time (f-WIT) 
was defined as the time from systolic arterial pressure < 60 mmHg to 
the onset of NRP. Organ success rate was defined as number of organs 
retrieved/total of organs evaluated in the cDCD–NRP × 100. Quanti-
tative variables are expressed as mean ± SD for normal distribution, 
and median (IQR 25–75) for non-normal. Qualitative variables are 
expressed as % (absolute value).
Results: Twenty-nine NRP-cDCD were performed in the period stud-
ied. Mean age of the donors was 58 ± 13  years. Males accounted for 
52% (n = 15) of the sample. Twenty-five (86%) donors were local while 
four (14%) were transferred from other centres for the sole purpose of 
donation under NRP. The reasons for hospital admission were: recov-
ered cardiorespiratory arrest (55%; n = 16), stroke (28%; n = 8), severe 
brain injury (10%; n = 3) and respiratory failure (7%; n = 2). Mean ICU 
stay was 11 ± 6 days.
All cannulations were premortem. The median f-WIT was 14 (9–18) 
minutes. Seventy-one organs were retrieved; 16 livers (55% success 
rate), 39 kidneys (63% success rate), 14 lungs (24% success rate) and 
two hearts (3.4% success rate).
NRP-cDCD accounted for 25.3% of the total of organs transplanted 
in our centre during the study period. According to organ NRP-cDCD 
provided: 27.6% of livers, 28.9% of kidneys, 18.9% of lungs and 14.3% 
of hearts of the total pull.
Conclusions: NRP-cCDC has contributed to an increase in the total 
number of donors, and is responsible for one out of every four dona-
tions performed in our centre. Organs obtained through PAN-DAC 
show acceptable success rates that are comparable to those described 
in other series.
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Introduction: Circulatory failure is classified into four types of shock 
(obstructive, cardiogenic, distributive, and hypovolemic) that must be 
distinguished as each requires a different treatment [1]. Point-of-care 
ultrasound (POCUS) is widely used in clinical practice for acute condi-
tions [2, 3], and several diagnostic protocols using POCUS for shock 
have been developed [4–6].
Objectives: This study aimed to evaluate the diagnostic accuracy of 
POCUS in identifying the etiology of shock.
Methods: We conducted a systematic literature search of MEDLINE, 
Cochrane Central Register of Controlled Trials, Embase, Web of Sci-
ence, Clinicaltrial.gov, European Union Clinical Trials Register, WHO 
International Clinical Trials Registry Platform, and University Hospital 
Medical Information Network Clinical Trials Registry (UMIN-CTR) until 
June 15, 2022. We followed the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses guidelines and assessed study qual-
ity using the Quality Assessment of Diagnostic Accuracy Studies 2 
tool. Meta-analysis was conducted to pool the diagnostic accuracy of 
POCUS for each type of shock. The study protocol was prospectively 
registered in UMIN-CTR (UMIN 000048025).
Results: Of the 1553 studies identified, 36 studies were full-text 
reviewed, and 12 studies with 1132 patients were included in the 
meta-analysis. Pooled sensitivity and specificity were 0.82 [95% confi-
dence interval (CI): 0.68–0.91] and 0.98 [95% CI: 0.92–0.99] for obstruc-
tive shock, 0.78 [95% CI: 0.56–0.91] and 0.96 [95% CI: 0.92—0.98] for 
cardiogenic shock, 0.90 [95% CI: 0.84—0.94] and 0.92 [95% CI: 0.88–
0.95] for hypovolemic shock, and 0.79 [95% CI: 0.71–0.85] and 0.96 
[95% CI: 0.91–0.98] for distributive shock, respectively. The area under 
the receiver operating characteristic curve for each type of shock 
was approximately 0.95. The positive likelihood ratios for each type 
of shock were all greater than 10, especially 40 [95% CI: 11–105] for 
obstructive shock. The negative likelihood ratio for each type of shock 
was approximately 0.2.
Conclusions: The identification of the etiology for each type of shock 
using POCUS was characterized by high sensitivity and positive likeli-
hood ratios, especially for obstructive shock. These findings should be 
considered in future diagnostic protocols for shock using POCUS.
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Introduction: Maternal death in the UK is rare. Therefore, efforts to 
improve quality of care have focussed on reducing the risk of life-
threatening perinatal illness [1]. Identifying women at highest risk of 
perinatal critical care admission may enable clinicians to risk stratify 
women antenatally so that enhanced care or elective admission to 
critical care may be considered in birthing plans.
Objectives: We aimed to develop a statistical model for the prediction 
of risk of perinatal critical care admission.
Methods: We studied 762,918 pregnancies between 2005 and 2018. 
Predictive models were constructed using multivariable logistic 
regression. The primary outcome was admission to critical care, i.e., 
an intensive care unit (ICU) or general high dependency unit (gHDU). 
Additional analyses were performed for: (a) admission to either ICU, 
gHDU or obstetric HDU in the subgroup these data were available, 
and (b) primary outcome occurring either on or after day of delivery 
to allow study of delivery-related factors. Predictors were selected fol-
lowing expert consultation and reviewing literature, resulting in 13 
variables being included in the primary analysis: demographics, prior 
health status (e.g., comorbidities, smoking status), obstetric history 
(e.g., parity, previous C-section) and pregnancy factors (e.g., multiple 
gestation) A complete case analysis was done. K-fold cross validation 
was used to adjust for overfitting.
Results: Complete data were available for 578,310 pregnancies, of 
whom 2121 were admitted to critical care (0.37%). Model performance 
with respect to discrimination and calibration was fair (Figure 1; area 
under the ROC curve [AUC] = 0.65; Brier score = 0.0036). The negative 
predictive value (NPV) of the model was high across a range of pre-
dicted probability thresholds. A comparatively high cut-point of 2.8% 
or more for risk of critical care admission resulted in NPV of 99.6% and 
specificity 99.9% but positive predictive value (PPV) of just 3.95% and 
sensitivity of 0.896%.
Models produced from subgroup analyses also performed favourably. 
Complete data pertaining to delivery-related factors were available for 
553,164 pregnancies, 1497 of which involved admission to critical care. 
A model containing an additional five variables relating to delivery 
achieved an AUC 0.77 and Brier score 0.0027. Among 68,553 for whom 
data on obstetric HDU admission were available, 1890 were admitted 
to either ICU, general HDU, or obstetric HDU. A model to predict risk of 
admission to critical care in this group achieved an AUC of 0.77 with 
Brier score of 0.026.
Conclusions: We have identified multiple independent risk factors for 
perinatal critical care admission. Our primary model has an acceptable 
discriminative ability, with an AUC of 0.65. While the NPV of the model 
is high, its low PPV indicates that implementation of the prediction 
model would be most useful as a “rule-out” test, to exclude women 
from pre-emptive consideration of critical care admission.
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Figure 1 (abstract 000458)  Receiving operating characteristic curve 
for model predicting risk of admission to critical care 
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Introduction: The mortality rate for resuscitated patients after out-of-
hospital cardiac arrest (OHCA) remains high, and prompt identification 
of the precipitating cause of OHCA is crucial for implementing cause-
specific treatments and improving patient outcomes. We propose a 
protocolized diagnostic algorithm to quickly differentiate the exact 
etiology of OHCA.
Methods: We conducted a retrospective cohort study at a tertiary 
medical center between 2006 and 2020. We excluded pediatric cases, 
traumatic cases, cases with ROSC before hospital arrival, and cases 
without sustained ROSC (≥ 20  min). Emergency physicians reviewed 
medical records and followed the proposed diagnostic algorithm to 
determine a single most likely etiology of OHCA. The presumptive 
diagnoses during CPR and final diagnoses in post-ROSC period dur-
ing hospitalization were listed and compared. The survival rate until 

hospital discharge was compared among the determined causes of 
OHCA.
Results: We included 584 cases, with 46% presumed cardiac etiology, 
35% non-cardiac etiology, and 19% undetermined etiology during 
CPR. After extensive workup during the post-ROSC period, final etiol-
ogy was determined to be cardiac in 52%, non-cardiac in 42%, and 
unknown in 6% of cases. Compared to cardiac etiology, non-cardiac 
etiology was linked to younger age, lower rates of established survival 
predictors, and lower rates of all survival outcomes. Among non-car-
diac etiology, respiratory causes accounted for 64% of cases, followed 
by infection (15%), neurology (9%), toxicology (4%), non-traumatic 
massive bleeding (3%), metabolic derangement (3%), and other (2%). 
Overall, 72.5% of initially undetermined cases had a final diagnosis 
deemed responsible for OHCA. Among these cases, 49% had cardiac 
causes and 51% had non-cardiac causes. Coronary angiogram and CT 
scan provided contributory causes of OHCA in 88% of initially unde-
termined cases. After exclusion of undetermined cases, only 29 cases 
(0.05%) received an incorrect presumptive diagnosis compared to the 
final diagnosis, and 70% of these cases required a CT scan to make the 
correct diagnosis responsible for OHCA.
Conclusions: Our protocolized diagnostic algorithm demonstrated 
high diagnostic rate and accuracy in determining the specific etiol-
ogy of OHCA. Coronary angiogram and CT scan provided contributory 
causes of OHCA in most of the initially undetermined cases. Prospec-
tive studies are warranted to determine if protocolized OHCA diagno-
sis can lead to prompt cause-specific treatments following successful 
resuscitation and improve survival.
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Introduction: Previously, we have shown that the mitochondrial 
transplantation in sepsis model has immune modulation effects. The 
mitochondrial function could have different characteristics dependent 
on cell types.
Objectives: We investigated the effects of mitochondrial transplanta-
tion on sepsis model could be different depending on the cell type, 
from which mitochondria was isolated.
Methods: We isolated mitochondria from L6 muscle cells, clone 9 
liver cells, and mesenchymal stem cells (MSC). We tested the effects of 
mitochondrial transplantation with in-vitro and in-vivo sepsis model. 
We used LPS stimulation of THP-1 cell as in-vitro model. First, we saw 
the mitochondrial function in mitochondrial transplantation. Second, 
we compared anti-inflammatory effects of mitochondrial transplanta-
tion. Third, we investigated the immune enhancing effects with endo-
toxin tolerance model. With in-vivo polymicrobial fecal slurry sepsis 
model, we investigated the survival and biochemical effects of each 
type of mitochondrial transplantation.
Results: In in-vitro LPS model, mitochondrial transplantation from all 
three cells improved mitochondrial function measured by oxygen con-
sumption using XF analyzer. Of those 3 cell types, L6-mitochondrial 
transplantation enhanced mitochondrial function more significantly. 
Mitochondrial transplantation with each cell type reduced hyper-
inflammation in acute phase of in-vitro LPS model. It also enhanced 
immune function in late immune suppression phase, shown by 
endotoxin tolerance. These functions were not significantly different 
between 3 cell types-origin mitochondrial transplantation. However, 
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only L6-mitochondrial transplantation significantly improved survival 
than control in polymicrobial in-vivo sepsis model.
Conclusions: The effects of mitochondria transplantation on both in-
vitro and in-vivo sepsis models were different from cell types of origin 
of mitochondria. L6-mitochondrial transplantation might be more 
beneficial in sepsis model.
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Introduction: Sepsis-induced cardiomyopathy (SICM) is increasingly 
recognized as an important factor contributing to poor outcomes in 
septic patients, and it was confirmed in left ventricular diastolic dys-
function and right heart dysfunction [1–3]. However, the association 
between left ventricular systolic dysfunction (LVSD) and mortality of 
septic patients is to be determined.
Left ventricular ejection fraction (LVEF) is inconsistent with the mortal-
ity in septic patients [4, 5]. Some studies have reported that global lon-
gitudinal strain (GLS) was an independent risk factor for sepsis while 
other researchers have reached the opposite conclusion, which limited 
the potential application of GLS in septic patients [6, 7]. And this study 
aimed to assess the prognostic clinical value of GLS in septic patients.
Methods: We included patients who met the criteria for sepsis-3 from 
the Surviving Sepsis Campaign: International Guidelines for Manage-
ment of Sepsis and Septic Shock 2016 were screened. And patients 
with history and/or potential cardiac dysfunction in this prospective 
study were excluded. All echocardiographies were performed within 
24 h of enrollment according to the recommendations from the Euro-
pean Association of Cardiovascular Imaging and the American Society 
of Echocardiography. And speckle tracking echocardiography was 
analyzed offline. Full clinical data of patients were collected. Accord-
ing to modified Simpsons′ rule, LVEF was measured with the biplane 
method. LVEF was defined as depressed (LVEF < 45% or requiring ino-
trope infusion), moderate (45–60%) and hyperdynamic (> 60%).
Results: We recruited125 subjects in the final analysis. The age of all 
septic patients was 62.7 years old, and the28-day and 90-day mortal-
ity were 24.8% (n = 31) and 31.2% (n = 39), respectively. The non-sur-
vivors with 28  days had higher Arterial blood lactates (3.1  pg/ml vs 
2.1  mmol/L, p < 0.05), Troponin I (0.03  ng/ml vs 0.01  pg/ml, p < 0.05), 
NT-proBNP (2980 pg/ml vs 1590 pg/ml, p < 0.05) than survivors. Non-
survivors had lower absolute GLS than that of survivor group (− 17.2% 
vs − 19.3%, p = 0.045), however, GLS was not an independent risk 
factor for mortality of sepsis after adjusting for clinical variables. 
And GLS has been demonstrated poor accuracy in predicting 28-day 
and 90-day outcomes of all septic patients with AUROC of 0.633 and 
0.638, respectively. While GLS has good accuracy in predicting both 
28-day and 90-day mortality in hyperdynamic patients (area under the 
receiver operating characteristic curve were 0.865 and 0.851, respec-
tively). Cox regression analyses showed that less negative GLS was an 
independent predictor of mortality for septic patients with hyperdy-
namic LVEF.
Conclusions: GLS is an independent risk factor associated for mortal-
ity in patients with hyperdynamic left ventricular ejection. The clini-
cal implications of this finding should be investigated in future larger 
studies.
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Introduction: Systemic corticosteroids have been frequently used in 
COVID-19 pandemic. As there are many reports that demonstrated 
beneficial effects of corticosteroids on COVID-19, guidelines recom-
mend the use of corticosteroids for COVID-19 patients requiring 
oxygen therapy (1, 2). However, optimal dose and duration of corticos-
teroids are not established. In a recent study (CIBERESUCICOVID), long-
term use (≥ 10 days) of corticosteroid was associated with lower risk of 
90-day mortality (3).
Objectives: To compare the clinical outcomes according to duration 
of systemic corticosteroid treatment for hospitalized patients with 
COVID-19.
Methods: This multicenter, retrospective study was conducted 
between January 2020 and August 2021 at 22 Korean hospitals. 
COVID-19 patients aged ≥ 19 years who were treated with more than 
high-flow nasal cannula were included in this study. This study is sup-
ported by Grant No. (KATRD-S-2021-2) from the Korean Academy of 
Tuberculosis and Respiratory Diseases.
Among 1114 patients, 982 patients whose hospital length of stay 
(LOS) was longer than 10 days were included in the analysis. Patients 
were divided into two groups according to duration of corticosteroid 
treatment: long-term (> 10 days) and short-term (≤ 10days). Propen-
sity score matching (PSM) was performed using age, initial Sequential 
Organ Failure Assessment (SOFA) score, initial arterial partial pressure 
of oxygen  (PaO2) to fractional inspired oxygen  (FiO2) ratio, underly-
ing diseases such as cardiovascular disease and hematologic disease, 
use of mechanical ventilation, and treatment with tocilizumab as con-
founding variables. Baseline characteristics and clinical outcomes were 
compared between the two groups of PSM cohort.
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Results: Each group of PSM cohort consisted of 376 patients with no 
significant difference in demographic characteristics between the two 
groups (Table  1). Long-term group had longer time to negative con-
version of COVID-19 polymerase chain reaction (PCR) test and longer 
hospital LOS. However, short-term group showed higher intensive care 
unit (ICU) mortality than long-term group (Table  2; 22.6% vs. 16.1%, 
p = 0.033). In Kaplan–Meier curve, long-term group exhibited bet-
ter survival probability than short-term group (Figure1; p = 0.0025). 
Though short-term group was associated with shorter hospital LOS 
(Table  3A; Β ± SE, − 5.194 ± 2.031; p = 0.011), this group was associ-
ated with higher risk of in-hospital and ICU mortality (Table  3B; HR, 
1.539; 95% CI, 0.123–0.739; p = 0.006 and HR, 1.598; 95% CI, 0.129–
0.808; p = 0.007, respectively).
Conclusions: Short-term use of systemic corticosteroid for hospital-
ized patient with COVID-19 was associated with increased risk of in-
hospital and ICU mortality.

Table 1 (abstract 000463)  Baseline characteristics according to dura-
tion of steroid therapy

Table 2 (abstract 000463)  Clinical outcomes according to duration of 
steroid therapy in propensity score-matched cohort

Figure 1 (abstract 000463)  Kaplan–Meier curve according to dura-
tion of steroid therapy in propensity score-matched cohort 

Table 3 (abstract 000463)  Survival analysis according to duration of 
steroid therapy in propensity score-matched cohort

References
1. 3. Torres A, Motos A, Cilloniz C, Ceccato A, Fernandez-Barat L, Gabarrus 

A, et al. Major candidate variables to guide personalised treatment with 
steroids in critically ill patients with COVID-19: CIBERESUCICOVID study. 
Intensive Care Med. 2022;48(7):850–64.

2. 2. Chalmers JD, Crichton ML, Goeminne PC, Cao B, Humbert M, Shtein-
berg M, et al. Management of hospitalised adults with coronavirus 
disease 2019 (COVID-19): a European Respiratory Society living guideline. 
Eur Respir J. 2021;57(4).

3. 1. WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) 
Working Group SJ, Murthy S et al. Association between administration of 
systemic corticosteroids and mortality among critically ill patients with 
COVID-19: a meta-analysis. JAMA. 2020;324(13):1330–41.

4. Authors are on behalf of Korean Intensive Care Study Group



Page 215 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Topic: Systemic diseases

000464  
Safety and efficacy of using non‑invasive ventilation of lungs 
for treatment of respiratory insufficiency outside the ICU
A.  Konkayev1, A.  Kadralinova1, A.  Yeltayeva1, G.  Abdirakhym1, N. 
 Zhanarystan1

1Anesthesiology and Intensive Care Department, Astana Medical 
University, Astana, Kazakhstan
Correspondence: A. Konkayev
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000464

Introduction: The progression of acute respiratory failure (ARF) in 
patients with lung pathology of various etiologies is a common reason 
for urgent transfer of patient to the intensive care unit. The use of non-
invasive ventilation (NIV) in intensive care units significantly improves 
patient outcomes, prevents intubation and increases survival (1). 
Therefore, the expansion of indications for the use of NIV outside the 
ICU is gaining momentum. The widespread use of non-invasive posi-
tive pressure ventilation is observed not only in wards, but also in a 
number of countries, NIV is successfully used at home, for example, 
in the treatment of chronic obstructive pulmonary disease. There is a 
good evidence base for the use of NIV in COPD. (2, 3). NIV also showed 
better results treating ARF in immunocompromised patients. (4) How-
ever, there is also meta-analytic evidence of a beneficial effect in ARF 
regardless of etiology (5).
Objectives: Improving respiratory care outside the intensive care unit 
through the use of early non-invasive ventilation of lungs for treating 
mild to moderate respiratory failure.
Methods: Patients included in the study were randomized into 2 
groups: early NIV and standard treatment. Patients in the early NIV 
group received non-invasive ventilation procedures. The standard 
treatment group received the usual best therapy. Daily monitoring of 
vital functions, arterial blood gas composition, other laboratory and 
instrumental research methods was carried out. In patients of both 
groups, the progression of ARF to a severe degree was monitored, 
sufficient for the transfer of ICU, 28-day survival, length of stay in the 
hospital, safety of NIV, and all respiratory complications during the 
hospitalization period.
Results: The study involved 24 participants. There were 16 patients in 
the NIV group and 8 patients in the control group. Progression of ARF 
and subsequent transfer to ICU—9 (56%) patients in the NIV group and 
5 (62.5%) patients in the control group. The 28-day survival was in the 
early NIV group—12 (75%) patients, in the control group—8 patients 
(75%). The average length of stay in the hospital was 17.2 ± 10 days in 
the early NIV group and 11.8 ± 8 days in the control group. There were 
no respiratory complications associated with the use of NIV among 
patients who underwent non-invasive ventilation of the lungs.
Conclusions: Interim results of the study showed no NIV-related res-
piratory complications using NIV outside ICU. The efficacy of early NIV 
in respiratory failure requires further study.
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Introduction: The commonly use severity scores were developed to 
predict in-hospital mortality. Recently, the Simplified Mortality Score 
for the Intensive Care Unit (SMS-ICU) was devised as a new model 
for predicting 90-day mortality in critically ill patients. The aim of this 
study was to compare the performance of the SMS-ICU with the Sepsis 
Severity Score (SSS) and standard severity scores in predicting 90-day 
mortality in patients with sepsis.
Methods: A retrospective study was conducted in a medical ICU of a 
tertiary university teaching hospital in Thailand over a 4-year period. 
The primary outcome was all cause 90-day mortality, and the second-
ary outcome was in-hospital mortality.
Results: A total of 1161 sepsis patients were enrolled, 641 (55.2%) 
patients were classified to septic shock. The 90-day mortality and in-
hospital mortality were 42.4% and 41.5%. Community-acquired infec-
tion was classified in 750 patients (64.6%). Hemocultures were positive 
for 318 patients (27.6%), and micro-organisms were isolated from 941 
patients (81%). The most common source of infection was respiratory 
tract infection (58.6%). Most patients (89.2%) needed mechanical ven-
tilator support. Our sepsis patients had the SMS-ICU score ranges from 
3 to 35 and SSS ranges from 13 to 138. The 90-day mortality gradually 
increased correlate with increasing the range of each score. The SMS-
ICU had moderate discrimination for predicting 90-day mortality with 
an AUC 0.71 (95% CI 0.680–0.740) in contrast, the SSS present a good 
discrimination with an AUC 0.876 (95% CI 0.856–0.896). The AUC of SSS 
was significantly higher than that of the SMS-ICU (p < 0.001). However, 
the APACHE IV score provided the highest AUC for predicting 90-day 
and in-hospital mortality followed by SAPS II, APACHE II, SSS and was 
lowest for SMS-ICU. The AUCs of 90-day and in-hospital mortality of 
SMS-ICU and SSS were significantly lower than that of other stand-
ard severity scores (Figure  1). The SMS-ICU underestimated predict-
ing 90-day and in-hospital mortality with SMR 1.36 (95% CI 1.24–1.48) 
and 1.33 (95% CI 1.22–1.46). The SSS presented appropriate estimating 
90-day and in-hospital mortality with SMR 1.01 (95% CI 0.93–1.11) and 
0.99 (95% CI 0.91–1.09). Similar with other standard severity scores, 
both SMS-ICU and SSS provide poor calibration for predicting 90-day 
mortality (Figure 2) and in-hospital mortality. The SSS had better overall 
performance than the SMS-ICU (Brier score 0.169 vs. 0.222 for 90-day 
mortality and 0.168 vs. 0.224 for in-hospital mortality, respectively).
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Conclusions: The SSS had better discrimination and overall perfor-
mance than the SMS-ICU. However, both scores poorly calibrated. The 
SMS-ICU score needs to be modified or we need to make a new spe-
cific model to predict 90-day mortality in patients with sepsis.

 Figure  1 (abstract 000465)  Comparison of ROC curves to predict 
90-day mortality by SMS-ICU, SSS, APACHE II, IV and SAPS II

Figure  2 (abstract 000465)  Calibration curves for SMS-ICU, SSS, 
APACHE II, IV and SAPS II 
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Introduction: Although positive end-expiratory pressure (PEEP) 
of 5  mmHg and/or pressure support (PS) of 5  mmHg have been fre-
quently used as “minimal or no ventilator support” in daily practice, 
it is physiologically expected that even low PEEP and/or PS can be 
beneficial and possibly lead to overestimation of breathing abilities 

in specific populations such as patients with chronic obstructive pul-
monary disease (COPD), reduced left ventricular function and obesity. 
There are few studies investigating the effects of low PEEP and PS on 
regional ventilation using Electrical impedance tomography (EIT) dur-
ing SBT in such populations.
Objectives: This study aimed to examine the effects of PEEP and PS 
of 5  cmH2O on regional ventilation during SBT in various groups of 
patients.
Methods: Patients on mechanical ventilation who were planned to 
be extubated were included in this study and classified into 4 groups 
(group 1: COPD, group 2: reduced left ventricular function, group 
3: obesity, group 4: others). Patients who belong to more than one 
groups were excluded. A 30-min SBT was divided into three 10-min 
phases to assess changes in ventilation distribution on supine posi-
tion. Phase 1 with a PEEP and PS of 5  mmH2O; Phase 2 with a PEEP 
of 0  mmH2O and PS of 5  mmH2O; and Phase 3 with T-piece. Respira-
tory impedance changes in ventral and dorsal regions were recorded 
on EIT throughout the trials. All participants were extubated within 
10 min after passing the SBT.
Results: So far, a total of 49 patients have been enrolled in this study. 
Statistical analyses have not been conducted yet with this sample size. 
Only patients in group 3 showed a tendency that the elimination of 
PEEP (shift from phase 1 to 2) reduces ventilation in ventral regions 
(median change in ΔZ: − 3.5 AU). Patients in group 3 and 4 showed a 
tendency that the elimination of PEEP (shift from phase 1 to 2) reduces 
ventilation in dorsal regions (median change in ΔZ: − 1.04 AU and 
− 1.78 AU, respectively). All patients had the tendency that the elimi-
nation of PS (shift from phase 2 to 3) reduces ventilation in both ven-
tral and dorsal regions.
Conclusions: This interim report indicates that even low PEEP and 
PS of 5  cmH2O affect regional ventilation during SBT and may vary 
among specific patient populations.
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Introduction: Cardiac surgery with cardiopulmonary bypass is associ-
ated with microcirculatory derangements that are often transient, but 
associated with significant patient morbidity and mortality in small 
observational studies [1, 2]. Current resuscitation markers used to 
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assess tissue perfusion include systemic hemodynamics, lactate, and 
blood gas derived biomarkers, but these measurements may not ade-
quately reflect tissue perfusion after cardiac surgery. Inadequate post-
operative resuscitation efforts may lead to prolonged impairments in 
tissue perfusion, leading to multiorgan injury and poor clinical out-
comes [3, 4].
Objectives: To examine the relationship between microcirculatory 
blood flow, organ dysfunction, and traditional physiologic measures of 
tissue perfusion after surgery.
Methods: Consecutive adult patients undergoing elective cardiovas-
cular surgery were consented and enrolled in the study. Preoperative 
sublingual microcirculation measurements were obtained, followed 
by repeated measurements immediately upon ICU admission, then 4- 
and 24-h later. Clinical data, hemodynamics, and blood samples were 
obtained at each time point. Microcirculation videos were analyzed 
manually using ESICM 2nd consensus recommendations [5]. Patients 
who were weaned from vasopressors and mechanical ventilation 
within 48-h of their index operation were used as controls. Prolonged 
postoperative organ dysfunction was defined as ≤ 28 vasopressor and 
ventilator free days (VVFDs) at postoperative day 30.
Results: A total of 142 subjects were enrolled in the study, 131 were 
included in the final analysis. Mean age was 66 ± 11 years, 68% were 
male, and EuroSCORE II was 2.81 ± 3.8. A total of 36 subjects (27%) 
had ≤ 28 VVFDs at day 30. Compared to controls, patients with pro-
longed organ dysfunction had lower postoperative perfused ves-
sel density (22.5 ± 4.7 vs. 20.4 ± 3.9  mm/mm2; p < 0.05; Figure  1), 
prolonged capillary refill time (4.5 ± 1.3 vs. 5.1 ± 1.3  s; p < 0.05), and 
lower central venous pressure (11 ± 4 vs. 9 ± 4; p < 0.05) on ICU admis-
sion. There was no difference in ICU admission cardiac index and mean 
arterial pressure between the two groups. Arterial lactate, mixed 
venous oxygen saturation, and venous-to-arterial  PCO2 difference 
were also similar at ICU admission. Baseline (23.8 ± 5.2 vs. 22.8 ± 4.9; 
p = 0.32), 4-h (22.6 ± 5.2 vs. 21.1 ± 3.9; p = 0.16), and 24-h (23.9 ± 4.3 vs. 
22.3 ± 5.0; p = 0.1) PVD were similar between control and prolonged 
organ dysfunction groups (Figure 2).
Conclusions: After cardiac surgery, early microcirculatory blood flow 
abnormalities after cardiac surgery are associated with significant car-
diovascular and pulmonary dysfunction. Microcirculatory perfusion 
could thus prove to be an early therapeutic target for resuscitation.

 Figure  1 (abstract 000467) Perfused vessel density is lower in 
patients with prolonged vasoactive and mechanical ventilation 
requirements after cardiac surgery. Bars represent sample mean and 
95% confidence interval

Figure  2 (abstract 000467)  Changes in microcirculation perfused 
vessel density (PVD) over time. Patients with prolonged vasopressor 
and mechanical ventilation requirements had reduced microcircula-
tory flow on ICU admission, but similar values at baseline, 4-h after 
admission, and on postoperative day 1 
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Introduction: Diagnosing frailty in ICU patients can help plan inter-
ventions to improve outcome.1
Objectives:
1. To determine the prevalence of frailty in ICU patients based on Clinical 

Frailty Scale (CFS) within 24 h of admission.
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2. To study effect of frailty on organ support requirement & clinical 
outcome.

Methods: After IEC approval & written informed consent, a prospec-
tive observational study was conducted in patients admitted to ICU 
from Feb2021 to Feb2022. Patients dying or getting discharged within 
24  h and admitted for organ donation were excluded. The patients 
were categorized as Frail & Non-Frail, defining frailty as CFS ≥ 5, two 
weeks before index admission.2 The groups were compared for organ 
support requirment (vasoactive support, MV and RRT) & clinical out-
comes (hospital & ICU LOS; hospital, ICU & 30-day mortality; HAI).
Results: The statistical analysis was done on Jamovi version 2.2.5. Out 
of 358 admissions to ICU, 317 were enrolled with 17 lost to follow up 
after ICU discharge.

Table 1 (abstract 000468)  Demographic characteristics

Variable All patients 
(n = 317)

Frail (n = 78) Non‑Frail 
(n = 239)

p‑value

Age 41.6 ± 18.7 56.8 ± 17.3 36.7 ± 16.4 < 0.001

Gender 0.017

Male 154 (48.6) 47 (60.3) 107 (44.8)

Female 163 (51.4) 31 (39.7) 132 (55.2)

Level of education 0.091

Less than high 
school

183 (57.7) 43 (55.1) 140 (58.6)

Undergradu-
ate

111 (35.0) 25 (32.1) 86 (36.0)

Postgraduate/
doctorate

23 (7.3) 10 (12.8) 13 (5.4)

Marital status 0.072

Single 63 (19.9) 10 (12.8) 53 (22.2)

Married 254 (80.1) 68 (87.2) 186 (77.8)

Family income 39.7 ± 54.1 62.5 ± 64.9 32.3 ± 47.9 < 0.001

The prevalence of frailty (CFS ≥ 5) was 24.6%. A significantly higher number of 
frail patients required vasoactive support. (Table 2)

Table 2 (abstract 000468)  Organ support

Variable Frail (n = 78) Non‑frail 
(n = 239)

Relative risk 
(95% CI)

p‑value

MV 71 (91) 203 (84.9) 1.07 
(0.98–1.62)

0.173

Vasoactive 
support

55 (70.5) 125 (52.5) 1.34 
(1.11–1.61)

0.006

RRT 19 (24.4) 36 (15.1) 1.62 
(0.98–2.62)

0.060

The median ICU LOS was 7 days [IQR, 3–7] in frail compared to 6 days [IQR, 3–10] 
in non-frail group. The median hospital LOS in frail patients was 18 days [IQR, 
10–32] compared to 15 days [IQR, 8.25–26] in non-frail

ICU, hospital and 30-day mortality were significantly higher in frail patients 
(Table 3)

Table 3 (abstract 000468)  ICU, hospital and 30-day mortality

Mortality Frail Non‑frail Relative risk 
(95% CI)

p‑value

ICU 39/78 (50.0) 54/239 (22.6) 2.21 (1.60–3.06) < 0.001

Hospital 41/76 (53.9) 60/224 (26.8) 2.01 (1.49–2.72) < 0.001

30-day 46/76 (60.5) 68/224 (30.4) 1.99 (1.52–2.61) < 0.01

Incidence of HAI in frail group was significantly higher (48.7%) as com-
pared to non-frail group (20.9%) (p < 0.001).
Conclusions: The prevalence of frailty in ICU patients was 24.6% and 
a higher number of frail patients had requirement of vasopressor sup-
port, incidence of HAI and ICU, hospital and 30-day mortality.
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Introduction: The Biofire Filmarray Pneumonia Plus panel (FA-PP) has 
been proposed as a tool that can aid in the timely diagnosis and treat-
ment of pneumonia but little evidence focus on its impact on mechan-
ically-ventilated patients in real world. Also it is still unclear whether 
the use of FA-PP will improve the mortality rate of severe pneumonia 
patients in the intensive care unit. We evaluated the impact of FA-PP 
result on severe pneumonia patients who need mechanical ventilation 
in the intensive care unit.
Objectives: To evaluate the impact of Biofire Filmarray Pneumo-
nia Plus panel (FA-PP) result on pneumonia patients who received 
mechanical ventilation in medical ICU.
Methods: This retrospective cohort study was conducted in medical 
ICU in northern Taiwan. From July 1, 2021 to Oct 31, 2022, all of the 
patients received mechanical ventilation in intensive care units were 
collected, while those who had clinical diagnosis of pneumonia and 
acute respiratory failure were enrolled. Demographic data, laboratory 
examinations, management records, timing of FA-PP and clinical out-
comes were collected for analysis.
Results: During the study period, total 136 patients were enrolled for 
analysis. Among them, mean age was 66.87 (22–97) y/o, 95 patients 
(70%) were male, 58 patients (42.6%) had community-acquired 
pneumonia. Mean APACHE II score was 30.55 ± 8.47, and all of them 
received mechanical ventilation while enrollment. Fifty-two patients 
(38.2%) had disconcordant results between FA-PP and conventional 
sputum culture result, 28 patients (20.6%) received inappropriate 
antibiotics while FA-PP result available, and 33 patients (24.3%) esca-
lated the antibiotics according to FA-PP result. 71 patients (52.2%) 
were nonsurvivors, they had higher APACHE II score (32.17 ± 8.572 
vs. 28.78 ± 8.055, p = 0.019), had more malignant diagnosis (27 vs.11, 
p = 0.007), and the interval between ICU admission and FA-PP imple-
mentation was longer (2.90 ± 6.27 vs. 0.97 ± 6.28, p = 0.016) as com-
pared to survivors.
Conclusions: In the present study, in evaluation of impact of FA-PP 
on pneumonia patients with mechanical ventilation, late initiation of 
FA-PP after ICU admission is associated with mortality in addition to 
higher APACHE score and malignancy diagnoses. Application of FA-PP 
result may decreased inappropriate antibiotics and increased the 
opportunity of precise antibiotics to treat severe pneumonia patients 
who need mechanical ventilation.
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Introduction: Cirrhotic patients requiring intensive care have higher 
morbidity and mortality compared to other critically ill patients. Their 
prognosis is influenced by both the severity of the underlying liver dis-
ease and the worsening of extrahepatic organ function. Since intensiv-
ists need objective prognostic measurements when making decisions, 
such as triage or treatment limitations, we conducted a retrospective 
study over a five-year period to reassess the prognosis of cirrhotic 
patients admitted to ICU.
Objectives: To evaluate the hospital mortality of cirrhotic patients 
admitted to our ICU as well as the development of organ failure during 
their admission.
Methods: All patients with clinical and/or histological diagnosis of 
liver cirrhosis admitted to ICU between January 2018 and Decem-
ber 2022 were retrospectively included. Liver transplantations were 
excluded and the following data were collected: demographic and 
epidemiological data, reason for admission to ICU, developed organ 
failure, need for organ support (Mechanical Ventilation MV, Continu-
ous Renal Replacement Therapy CRRT and vasoactive drugs) and mor-
tality in ICU.
Results: During the study period, 4790 patients were admitted to ICU. 
The mean APACHE II score was 17 points. Of these, 170 patients had 
liver cirrhosis diagnosis at admission, with mean APACHE II score of 
19 points. The mean age was 51.5 ± 11 years and 70% were men. The 
mean length of stay for that subgroup was 7.5 days. Among the rea-
sons for admission, 12% were related to complications directly associ-
ated with liver disease and 88% due to common causes of admission 
to ICU such as community and nosocomial sepsis, polytrauma, post-
operative patients, neurocritically ill patients, exacerbation of COPD, 
intoxications, acute pulmonary edema or cardiac arrest. Cirrhotic 
patients, compared to the total number of patients admitted to ICU, 
required MV in 38% vs. 39%, CRRT in 18% vs. 10%, and shock need-
ing vasoactive drugs in 75% vs. 40%. The mortality of cirrhotic patients 
was higher than expected for their APACHE II (40% vs. 17–27%) and, in 
relation to subgroups, mortality was 99% if CRRT was required, 83% for 
those requiring vasoactive drugs and 70% if they were on MV for more 
than 48 h.
Conclusions: The cirrhotic status of our patients resulted in a high 
mortality in ICU admission, higher than expected for their APACHE II, 
even if the reason for admission was for extrahepatic causes in 88% of 
them. The prognosis was poor if the patient developed organ failure 
on admission. Among the patients who survived their ICU stay, 48% 
died within a year. Therefore, after obtaining these data in our center 
and needing more studies about cirrhotic patients, we consider that 
the risk/benefit of ICU admission for patients with these characteristics 
should be individualized to make rational use of resources.
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Introduction: Intensive care patients often need sedation to better 
tolerate stressful life-sustaining measures (e.g. endotracheal intuba-
tion, mechanical ventilation). Impairment of thermoregulation by 
inhaled and intravenous anesthetics has been extensively studied and 
essentially all anesthetics blunt thermoregulatory responses [1]. Inter-
estingly, isoflurane—unlike propofol—exhibits a non-linear dose–
response, suggesting largely preserved thermoregulatory responses 
within low sedative doses [2, 3].
Objectives: We therefore hypothesized that an infection-associated 
increase in body temperature differs between isoflurane and propofol 
sedation.
Methods: According to STROBE guidelines, we performed a (ret-
rospective) observational study over a period of one year. Patients 
needed to be ventilated for at least 96  h and received isoflurane or 
propofol for at least 48  h. Core temperatures were measured via uri-
nary catheter temperature probes, collected digitally, and validated by 
an intensive care nurse. Prevalence of fever (≥ 38,5  °C) and tempera-
ture increases on fever days were assessed and adjusted for age, sex, 
body mass index, opioid intake, sedation day, SAPS II, and SOFA scores 
using logistic or linear generalized estimating equations regression.
Results: 97 patients were included; they received isoflurane (n = 13), 
propofol (n = 21), or both sedatives (n = 63). Across a total of 725 
sedation days, patients were given isoflurane on 257 (35%) days and 
propofol on 468 (65%) days. Fever was twice as common in patients 
receiving isoflurane: 41/257 days (16%) vs. 41/468 days (9%); adjusted 
odds ratio [95% CI]: 2.4 [1.1, 5.1], p = 0.021.
Temperature increases on fever days were more rapid in patients 
receiving isoflurane, in whom both the fever threshold (≥ 38.5  °C) 
and peak temperatures were reached more quickly: average differ-
ence [95% CI]: − 320 [− 454, − 187] min, p < 0.001; and − 302 [− 465, 
138] min, p < 0.001 (Figure  1). Maximum increases observed within 1 
or 2 h were significantly greater under isoflurane than propofol seda-
tion, respectively: 0.13 [0.02, 0.23] °C/h, p = 0.019; and 0.17 [0.05, 0.29] 
°C/2 h, p = 0.006 (Figure 1). Baseline temperatures were slightly higher 
in isoflurane-sedated patients: 0.33 [0.07, 0.59] °C, p = 0.012; but peak 
temperatures were similar: 0.07 [− 0.09, 0.23], p = 0.407. Procalcitonin 
and leucocyte count on fever days were indicative of infection and did 
not differ between the two groups. Symptoms of malignant hyper-
thermia (e.g., unexplained increases in end-tidal carbon dioxide, mus-
cle rigidity, increased laboratory markers of muscle damage) did not 
occur.
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Conclusions: Faster and steeper temperature rises were observed 
with isoflurane compared to propofol sedation, most probably due to 
better-preserved thermoregulatory responses with isoflurane seda-
tion. The clinical significance of our findings remains to be determined.

Figure 1 (abstract 000475)  Body temperature increases—isoflurane 
versus propofol sedation 
Differences in the characteristics of core temperature increases 
between patients receiving isoflurane (pink) or propofol (grey) were 
assessed by linear generalized estimating equations regression 
adjusted for age, sex, body mass index, opioid intake, sedation day, 
SAPSII, and SOFA scores. Boxplots show median, quartiles, 95-percen-
tiles and outliers
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Introduction: Central venous catheters (CVCs) are the lifelines of the 
critically ill, as they enable the co-administration of life-saving medica-
tions, fluids, blood products, and parenteral nutrition (Lee et al., 2018). 
At the same time, in situ CVCs are associated with a high risk of blood-
stream infections that increase morbidity, mortality, and cost of care 
(Bearman et  al., 2005; Allen et  al., 2014; Ziegler et  al., 2014). In 2011 
(edited 2017), the Centers for Disease Control and Prevention (CDC) 
issued global recommendations on CVCs care and the prevention 
CVCs related infections (O’Grady et  al., 2011). However, their imple-
mentation is hampered by gaps in ICU professionals’ knowledge and 
training (Koutzavekiaris et al., 2011; Bianco et al., 2013; Dedunska and 
Dyk, 2015; Dyk et al., 2021). Several studies, recently reviewed by our 
team (Foka M et al., 2021) have shown that education and training pro-
grams can reduce the risk of CVCs-related infections, however, the ICU 
environment poses significant, escalating, time and physical presence-
related educational constraints. e-Learning/distance learning in vari-
ous formats has been extensively used in healthcare training (Vaona 
et  al., 2018), however, effectiveness data, particularly in demanding 
environments like ICUs are scarce.
Objectives: This study aimed to assess the impact of an e-learning 
platform-based training program, on ICU professionals’ knowledge 
regarding the prevention of CVC-related infections. The primary out-
come was the improvement in participants’ knowledge. Secondary 
outcomes included ICU professionals’ satisfaction and the time they 
spend completing the interactive, distance learning education.
Methods: A prospective, quasi-experimental questionnaire-based 
study, to assess attitudes and theoretical knowledge of ICU nurses 
regarding the prevention of CVCs-related infections, before and after 
an e-Learning platform facilitated educational intervention. CRE-
DEPTH guidelines were used for intervention development. The study 
was conducted in a twenty-three beds, multidisciplinary Intensive Care 
Unit/High Dependency Unit in a tertiary referral Hospital, and the par-
ticipants were all nurses and intensivists working in both units during 
the study. An interactive, distance learning e-course was developed 
and delivered by TELEPROMETHEUS educational platform. To assess 
ICU professionals’ attitudes and theoretical knowledge regarding the 
prevention of CVCs related infections, before and after education, a 
Greek version of the questionnaire originally developed by Labeau 
et  al. (2008) and modified by Dedunska et  al. (2015) was used. The 
questionnaire assesses health professionals’ knowledge of evidence-
based guidelines for preventing infections associated with central 
venous catheters. The questionnaire was translated into the Greek lan-
guage (Brislin Richard, 1070), and the translation’s semantic, idiomatic, 
experiential, and conceptual equivalence was checked by an expert 
committee. Furthermore, participants were asked about their view of 
the interactive, distance e-course and the time they spent completing 
the education, through a questionnaire specifically designed for this 
study. For checking the reliability of the questionnaire, a pilot study 
was conducted.
Results: Prior to the online, interactive, distance education, the mean 
total knowledge score was x̄ = 4.8 (SD = 2.46) while after, the mean 
total knowledge score increased to x̄ = 8.9 (SD = 2,38) (p < 0.001). 
Physicians had a higher mean total knowledge score (x̄ = 10.20) 
than nurses (x̄ = 8.75) after the intervention. There was no correla-
tion between years of experience in ICU with the level of knowledge 
(r = 0.048). The interactive, distance education was positively evalu-
ated by the participants.
Conclusions: The current study demonstrated that nurses and phy-
sicians had a good level of knowledge regarding the CDC guidelines 
for preventing CVC-related infections before the education. It is very 
important though, that even starting from a higher level of pre-inter-
vention knowledge, significant improvement can be observed using 
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an eLearning platform-based, unsupervised training program. Our 
results showed that in high–intensity work environments, such as 
ICUs, adopting innovative solutions seems today more necessary than 
ever.
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Introduction: The Starling system (Baxter, Deerfield, IL, USA) is a non-
invasive hemodynamic monitoring device that measures cardiac out-
put through bioreactance. Through bioimpedance, it also measures 
the mean transthoracic electric impedance (Z0), from which the tho-
racic fluid content (TFC) can be derived, which should reflect extravas-
cular lung water, fluid in the large thoracic vessels and the cardiac 
cavities. We compared TFC to the extravascular lung water indexed for 
ideal body weight (EVLWI) and the global end-diastolic volume index 
for body surface (GEDVI) estimated by transpulmonary thermodilution 
(TPTD).
Methods: A group of patients with shock and another one with acute 
respiratory distress syndrome (ARDS) were included. All the patients 
were equipped with calibrated TPTD device  (PiCCO2, Getinge, Sweden) 
and the Starling system. Variables measured by TPTD and by the Star-
ling system were collected at the same time before and after volume 
expansion (500  mL saline) for shock patients, and once a day during 
the course of the disease for ARDS patients.
Results: In the 42 patients receiving a fluid bolus, TPTD-derived car-
diac output increased by 0.44 [− 0.16–1.06] (22.5%) L/min/m2 and 
bioreactance-derived cardiac output by 0.22 [− 0.72–1.16] (11.8%) L/
min/m2. GEDVI increased by 43.8 [− 11.9–99.5] (7.6%) ml/m2 and TFC 
by 2.4 [− 0.3–5.1] (3%). EWLVI decreased by 0.02 [− 1.83–1.79] (0.25%) 
ml/kg. There was no correlation between the fluid-induced changes in 
GEDVI or in EWLVI on the one side and in TFC on the other (p = 0.95 
and p = 0.58).

In the 23 patients with ARDS, 124 measurements were performed. 
Between two successive measurements, EVLWI changed by − 0.1 
(6.3%) ml/kg and the TFC by − 0.4 (4.6%). There was no correlation 
between the changes in EVLWI and in TFC between successive time-
points (p = 0.42).
Considering all measurement together (n = 166), there was no correla-
tion between the absolute values of GEDVI and TFC (p = 0.16), EVLWI 
and TFC (p = 0.06) and the sum of GEDVI and EVLWI on the one side 
and TFC on the other (p = 0.19). Still considering all measurements, 
there was no correlation between the bias between the sum of GEDVI 
and EVLWI vs. TFC on the one side and the bias between TPTD- and 
bioreactance-derived cardiac output on the other (p = 0.29).
Conclusions: In patients with shock or ARDS, there is no significant 
relationship between TFC measured by bioimpedance and GEDVI or 
EVLWI measured by TPTD, neither in absolute values, nor in relative 
changes.
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Introduction: The rise in the elderly patient population increases the 
frequency and percentage of intensive care unite (ICU) admissions.
The World Health Organization (WHO classification) set a chronologi-
cal limit of 65 years of age human lifespan in 2007. While the age range 
of 66–79 is expressed as middle age, the age range between 80 and 
100 expressed as old.
Before the WHO classification (BWHO), aging classes were 65–74 years 
as young old age, 75–84 years as advanced old age, 85 years and over 
as very advanced old age.
Objectives: Our aim is to retrospectively scan the hospitalization rates 
and characteristics of these age groups and to investigate the differ-
ences between the groups in terms of survival.
Methods: Patients who were hospitalized for longer than 48  h at 
Vehbi Koç Foundation in the American Hospital and Bakırköy Sadi 
Konuk Training and Research Hospital between 2005 and 2019, 
whose ethics committee approval was obtained, were retrospectively 
screened from electronic recording systems (ERS, Metavision). Demo-
graphic characteristics of the patients, age, place of admission to the 
ICU (emergency unit, service, external center, nursing home, etc.), ICU 
length of stay (LOS), admission APACHE II and SOFA scores, and sur-
vival were examined. The differences between the age groups were 
analyzed by the Kruskal Wallis and Mann Whitney-U test, which were 
statistically analyzed on SPSS. The difference between their mortality 
was examined by X-Square test. Analyze was performed according to 
four different age groups of BWHO.
Results: Data of 4754 patients were analyzed retrospectively and 
demographic data according to both classifications are shown in 
Table  1. Mortality, ICU LOS, mechanical ventilation duration are also 
given. Being over 65 years of age significantly increases mortality com-
pared to being under 65  years old. However, when the groups over 
65 years of age are examined, being older then 65 does not increase 
mortality significantly.
Conclusions: Our results suggest that in patients over 65 the age 
increase is not the major determinant of mortality. As pointed with the 
saying “In the end it’s not the years in your life that count; it is life in 
your years.”

https://doi.org/10.1016/j.ajic.2012.02.038
https://doi.org/10.1016/j.arcmed.2005.02.005
https://doi.org/10.1016/j.arcmed.2005.02.005
https://doi.org/10.1016/j.ajic.2015.07.022
https://doi.org/10.1016/j.ajic.2014.02.014
https://doi.org/10.1016/j.ajic.2014.02.014


Page 222 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Table 1 (abstract 000478) Age and mortality
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Introduction: Intensive care (ICU) professionals from the Nether-
lands have initiated a widespread collaboration to collect all rel-
evant routinely stored electronic health record data (EHR) related 
to ICU patients from participating hospitals to support the ongoing 
development of the application of data science and artificial intelli-
gence for diagnosis, prognosis and decision support in intensive care 
medicine. Training models to perform these tasks benefits from large 
datasets to learn from naturally occurring practice variation, to avoid 
overfitting and to improve generalizability. Therefore, our aim is to 
combine all routinely stored data into the Dutch ICU Data Warehouse, 
with a strong focus on durability and scalability, to facilitate data 
driven research to ultimately benefit treatment and care of future 
critically ill patients.

Methods: For governance, the ICUdata foundation was established, 
which includes a general board, a participants’ council, an advisory 
board, a scientific board, a technical committee and a privacy com-
mittee. The general board comprises representatives from the partici-
pating hospitals, the Dutch Society for Intensive Care and its research 
committee, the ICU patient and family federation, the ICU nursing 
federation, and the Dutch National Intensive Care Evaluation registry. 
With the support from united Dutch health insurers (ZN) the ICUdata 
foundation contracts a technical company, Pacmed, and medical PhD 
students from the Center for Critical Care Computational Intelligence 
at Amsterdam UMC to execute this project (Figure  1). To participate, 
hospitals sign a Joint Data Registry Agreement to comply with all rel-
evant legislation, including the General Data Protection Regulation. All 
routinely collected data from ICU patients, except images and notes, 
are queried from three dominant EHRs in the Netherlands: HiX, EPIC 
and MetaVision. This initial query retrieves all retrospective data avail-
able, with planned addition of all new data on regular basis. This data 
is pseudonymized, encrypted and securely transferred to a protected 
cloud environment. There, the data is mapped from hospital vari-
ables to standardised concepts using machine learning software for 
suggestions, transformed to standardized concepts, and saved to the 
Observational Medical Outcomes Partnership (OMOP) common data 
model. All participating hospitals are granted access to the ICU data 
warehouse for research projects approved by the scientific board. The 
database cannot be used for commercial purposes (Figure  2). Initial 
example projects include prediction of safe extubation and prediction 
of mortality.
Results: In 2022, the ICUdata foundation was established, and con-
tracting documents were signed with the technical company and PhD 
students. Nine hospitals, comprising five academic hospitals and four 
large non-academic hospitals, have signed the Joint Data Registry 
Agreement. Eleven more hospitals have expressed interest in joining. 
Three hospitals have already queried the data from their EHRs. The 
cloud environment has been designed, and first data transfers are 
underway. The mapping of this data and transfers of data from other 
hospitals will take place in subsequent months.
Conclusions: Based on collaborative governance between intensive 
care professionals as well as hospitals and their intensive care depart-
ments, the Dutch ICU Data Warehouse is a project that brings together 
large volumes of pseudonymised highly granular data on ICU patients 
in a data warehouse for research purposes. Governance, legal and 
technical aspects of the project have been finalized and data collec-
tion has commenced.

 Figure 1 (abstract 000479)  Organisational structure of foundation 
ICUdata. NVIC, Nederlandse Vereniging voor Intensive Care; NICE, 
Stichting Nationale Intensive Care Evaluatie; V&VN, Beroepsvereniging 
Verpleegkundigen & Verzorgenden Nederland; FCIC, Stichting Family 
and patient Centered Intensive Care
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Figure 2 (abstract 000479)  Work flow. EHR, electronic health record; 
OMOP, Observational Medical Outcomes Partnership 
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Introduction: Rapid molecular tests such as the BioFire® Blood Cul-
ture Identification 2 (BCID2) panel allow the simultaneous identifica-
tion of a broad range of pathogens and resistance genes from positive 
blood cultures. Rapid identification of causative pathogens and resist-
ance determinants supports the timely administration of targeted 
antimicrobial therapy and may improve clinical outcome in critically 
ill patients. In the United Arab Emirates (UAE) bloodstream infections 
(BSI) remain a challenge and the clinical impact of BCID2 has yet to be 
evaluated.

Objectives: This observational study aimed at evaluating the clinical 
impact of the BCID2 panel on the time to result informing targeted 
antimicrobial therapy, in adult patients admitted with a BSI in the 
intensive care unit (ICU) of three UAE hospitals.
Methods: Time to result informing targeted antimicrobial therapy 
was compared in patients recruited prospectively for a period of 
6  months upon implementation of the BCID2 panel (performed in 
addition to conventional microbiological methods; thereafter referred 
to as “BCID2” patients) vs. retrospective data from patients evaluated 
using conventional methods only, during a 6-month period preced-
ing the implementation of BCID2 (thereafter referred to as “pre-BCID2” 
patients). Clinical outcomes were also compared between pre-BCID2 
and BCID2 study groups.
Results: Time to pathogen identification result was analysed in 99 
pre-BCID2 and 86 BCID2 patients. The median time to result inform-
ing optimal therapy was 92 and 28 h in pre-BCID2 and BCID2 patients, 
respectively (p < 0.0001). After accounting for center-to-center variabil-
ity, the time to results gained in BCID2 vs. pre-BCID2 patients was 73 h 
(95% CI: 59.8–88.6 h; p < 0.0001). At least one pathogen was detected 
in 99% BCID2 vs. 88% pre-BCID2 patients (p = 0.003). Two pathogens 
were detected in 15% BCID2 vs. 4% pre-BCID2 patients (p = 0.011). 
Antimicrobial resistance phenotypes were identified in 12% detected 
pathogens pre-BCID2, while resistance genes were identified by the 
BCID2 panel in 30% identified pathogens. Among BCID2 patients, 76% 
identified pathogens were concordant between the BCID2 panel and 
conventional cultures, and only three patients showed truly discordant 
pathogen identification. The 30-day mortality was statistically lower in 
BCID2 vs. pre-BCID2 patients (17% vs. 32%, respectively; p = 0.019). The 
duration of empirical antibiotics usage and the rate of antibiotics de-
escalation were comparable in both groups.
Conclusions: The implementation of the BCID2 panel was associated 
with a shorter time to test result informing optimal targeted antibiotic 
treatment and with a reduced 30-day mortality among ICU patients with 
BSI in our UAE hospital setting. The use of the BCID2 panel has therefore 
the potential to improve clinical outcome in ICU patients with BSI.
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Introduction: Cardiac arrest (CA) is a major cause of mortality and 
neurologic disability (1, 2). Extracorporeal cardiopulmonary resuscita-
tion (ECPR) may be used in refractory CA in order to potentially reduce 
hypoxic ischemic brain injuries (3). Currently, targeted temperature 
management (TTM) with a target below 37.7  °C is recommended in 
patients who remain unconscious after CA (4). However, lower target 
temperatures might be needed during ECPR (5).
Objectives: To evaluate the effects of hypothermia on brain perfusion 
in an experimental model of ECPR.
Methods: Pigs were submitted to 5 min of untreated ventricular fibril-
lation (No flow) followed by 25  min of conventional CPR (Low flow). 
Thirty minutes after CA induction, V-A ECMO support was started 
and defibrillations were delivered until return of spontaneous circu-
lation (ROSC). Pigs were then randomly assigned to receive either 
hypothermia (HT, body temperature of 33–34  °C) or controlled nor-
mothermia (NT, body temperature of 37–38  °C). A continuous infu-
sion of norepinephrine was started to maintain mean arterial pressure 



Page 224 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

(MAP) between 65 and 70 mmHg. Respiratory rate and sweep gas flow 
were adjusted to maintain partial pressure of carbon dioxide  (PaCO2) 
between 35 and 45 mmHg. Brain oxygen pressure  (PbtO2), intracranial 
pressure (ICP), cerebral temperature (CT) and brain cortical activity 
were recorded during the whole experiment. Blood samples, allowing 
measurements of neuron-specific enolase (NSE), neurofilament (NfL), 
glial fibrillary acidic protein (GFAP), asparate aminotransferase (AST), 
alanine aminotransferase (ALT), Troponin I (TnI) and creatine-phospho-
kinase (CPK), were collected at several endpoints. Twelve hours after 
ROSC, the animals were killed by an intracardiac potassium injection. 
Brain tissues were harvested immediately and stored for histological 
and molecular analysis.
Results: Twelve pigs were enrolled in this study (6 in each group). The base-
line characteristics (Table 1) were comparable between the 2 groups. ROSC 
was obtained in every pig included in this protocol. With the exception of 
one pig who died from refractory distributive shock in the HT group, all the 
pigs achieved the end of the experiment. The mean time (mean + SD) to 
reach targeted body temperature was 1.5 (1.2) hours in HT group and 2.1 
(0.7) hours in NT group;  PaCO2 and MAP levels were similar between the 
2 groups all along the protocol. In the 2 groups,  PbtO2 levels progressively 
decreased and ICP levels increased throughout the experiment. However, 
no difference was observed between the 2 groups, whether for  PbtO2 
(p = 0.8) or ICP levels (p = 0.8) (Figures 1, 2). The levels of AST, ALT, TnI and 
CPK were similar in both groups. Biomarkers measurements, EEG interpre-
tation and histological analysis are still in progress.

Table 1 (abstract 000484)  Baseline characteristics

Normothermia 
group

Hypothermia 
group

P value

Number of pigs (n) 6 6 –

Body weight (kg) 53.5 ± 3.4 51.3 ± 3.8 0.32

Body temperature 
(°C)

36.5 ± 0.8 35.7 ± 0.7 0.11

Cardiac output (L/
min)

6.5 ± 0.9 6.3 ± 0.7 0.63

Mean arterial pres-
sure (mmHg)

7 3 ± 4 70 ± 9 0.48

Blood lactate 
(mmol/L)

1.2 ± 0.2 1.3 ± 0.4 0.62

Blood glucose (mg/
dL)

98 ± 28 124 ± 27 0.12

Cerebral tempera-
ture (°C)

36.8 ± 0.5 35.9 ± 0.9 0.06

PbtO2 (mmHg) 51.3 ± 12.1 46.1 ± 11.3 0.46

ICP (mmHg) 8.7 ± 3.7 9.6 ± 3.1 0.67

Conclusions: In this study, HT was not associated with significant 
improvement in brain hemodynamics when compared to NT. Further 
analyses are still in progress to confirm our preliminary results.

Figure  2 (abstract 000484)  Evolution of ICP levels in hypothermia 
and normothermia groups throughout the experiment 

Figure  1 (abstract 000484)   Evolution of  PbtO2 levels in hypother-
mia and normothermia groups throughout the experiment
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Introduction: In those surviving severe corona virus disease 2019 
(COVID-19) mental and physical recovery has been reported to occur 
at varying degree and following different trajectories. Incomplete 
recovery may have considerable impact on daily activities and health-
related quality of life (HRQoL). HRQoL can be measured with the 
RAND-36 questionnaire, a multidimensional instrument that assesses 
health in physical and mental aspects in eight dimensions.
Objectives: To investigate HRQoL among intensive care patients 
treated for COVID-19 at three Nordic university hospitals.
Methods: A prospective cohort study at three Nordic hospitals. HRQoL 
was measured using RAND-36 at 3–9  months after discharge from 
intensive care unit (ICU). Also, one site performed a second follow-
up after 12  months from discharge. The RAND-36 questionnaire was 
either sent to the participants in advance and collected at the follow 
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up visit, administered there or by mail. Demographic and clinical data 
were registered.
Results: We screened 542 patients for participation and included 252. 
Median age was 61 (52–69) years, hypertension was the most com-
mon comorbidity seen in 132 (52%), and 121 (48%) patients were 
mechanically ventilated for a median of 8 (Q14–Q314) days. In RAND-
36, physical functioning, physical role, general health (p < 0.001 for 
all) and social functioning (p < 0.05) were below the lower limit of the 
95% CI in a Swedish reference cohort (Ohlsson-Nevo et al., 2021), while 
bodily pain, role functioning and mental health were not. In a time to 
event analysis assessing predictors of reaching above the lower limit 
of the 95% CI of the Swedish reference cohort, (Figure  1) female sex 
was associated with decreased chance of reaching normal HRQoL in 
the bodily pain dimension; increasing BMI in the physical function-
ing dimension; hypertension in the physical functioning, bodily pain, 
vitality and social role functioning dimensions; diabetes mellitus in the 
vitality dimension; pulmonary illness in the physical functioning and 
physical role functioning dimensions; and psychiatric diagnosis in the 
social role functioning dimension. Mechanical ventilation during ICU 
stay was associated with decreased chance of reaching normal HRQoL 
in the physical functioning and bodily pain dimensions.
Conclusions: In a cohort of patients treated in the ICU with COVID-19, 
HRQoL was decreased three to nine months after ICU discharge com-
pared to the general population. Female gender and comorbidities 
were associated with slower rate recovery.

Figure  1 (abstract 000485)  Hazard ratio over our RAND-36 data, 
based on our complete cohort. Lower values indicate slower recovery 
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Introduction: Rapid Response Systems (RRS) is a global standard for 
reducing in-hospital cardiac arrest (1). Various Early Warning Scores 
(EWS) have been implemented to identify deteriorating patients. Since 
incomplete vital signs lead to misclassification, EWS calculated with 
fewer parameters may be useful. Visensia® Safety Index (VSI) is an AI-
based aggregated score calculated by fewer, at least three of five vital 
parameters.
Objectives: To compare the sensitivities toward RRS activation and 
the performance of adverse event detection of VSI and other EWSs.
Methods: A retrospective observational study at a single academic 
center in Japan was conducted. Patients activated RRS were collected 
from January 2019 to December 2022. Five different EWS: National 
EWS (NEWS)(2), VSI, Modified EWS (MEWS) (3), and Marianna-MEWS 
(MMEWS), were compared. These EWSs were calculated using vital 
data recorded when RRS activated. Positive thresholds were NEWS ≥ 7, 
VSI ≥ 3.0, MEWS ≥ 5, and MMEWS ≥ 7. First, we performed multiple 
comparisons based on McNemar’s test to compare the sensitivities. 
Second, the accuracy of each score for detecting adverse events, 
defined as ICU transfer and one-month death after care unit transfer, 
was evaluated using AUCs of the receiver operating characteristic 
(ROC) curve. P-values < 0.05 were considered statistically significant, 
and all analyses were performed using R (version 4.1.1).
Results: During the study period, 666 patients were eligible. Among 
them, 234 patients had complete vital signs of seven parameters. Of 
the 234 cases, 131 were male (56%), and the median age was 72.5 (IQR 
61.0–80.0). ICU transfer and one-month mortality rates were 30.8% 
and 24%. The sensitivity of each EWS was 0.66 for NEWS, 0.63 for VSI, 
0.53 for MEWS, and 0.45 for MMEWS. Sensitivities between NEWS and 
VSI were not significantly different (p = 0.41); however, all others were 
significantly lower (Table). When we added the factor of consciousness 
level to VSI, the sensitivity increased to 0.79. On the other hand, if VSI 
was calculated with four parameters, except blood pressure (BP), res-
piratory rate (RR), or heart rate (HR), sensitivities dropped significantly. 
Regarding adverse event detection, AUC for one-month death after 
care unit transfer was 0.64 for NEWS, 0.61 for VSI (p = 0.51). The AUC for 
ICU transfer was 0.68 [95% CI, 0.61–0.75] for NEWS, 0.62 [0.54–0.69] for 
VSI (p = 0.07), and there were no statistical differences.

Table (abstract 000487)  Sensitivities of RRS activation among differ-
ent EWSs (n = 234)

EWS and alert criteria Sensitivity p-value

NEWS 7/20 0.66 ref
VSI 3.0/5.0 0.63 0.41 ref
MEWS 5/14 0.53 < 0.001

MMEWS 7/15 0.45 < 0.001

VSI + consciousness 3.0/5.0
VPU

0.79 < 0.001 < 0.001

VSI (exc BP) 3.0/5.0 0.41 < 0.001

VSI (exc HR) “ 0.59 0.02

VSI (exc RR) “ 0.53 < 0.001
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EWS and alert criteria Sensitivity p-value

VSI (exc  SpO2) “ 0.61 0.13

VSI (exc Temp) “ 0.60 0.10

Note: Criteria are described as “alert threshold/total score”

ref: reference, exc: except

Conclusions: There were no significant differences in NEWS and VSI 
for sensitivities in detecting patients requiring RRS and for detect-
ing adverse events. Our findings suggest that VSI might be useful for 
detecting patient deterioration with fewer parameters.
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Introduction: In critically ill patients post-pyloric (duodenal or jejunal) 
nutrition may have beneficial effects. However this was not proven.
Objectives: Our aim is to evaluate the anatomical placement (gastric 
or post pyloric) of feeding tubes inserted by blind method and to com-
pare their time to reach the target calories.
Methods: All adult patients in between 2010 and 2021 were screened, 
the patients in which blind insertion of feeding tube (polyurethane, 
radiopaque, 14F, Bexen Medical, Hernani, Spain) was done were ana-
lyzed retrospectively in the general ICU of the American Hospital. 
For at least 5 days including 1st, 3rd, 5th days of feeding tube place-
ment, chest X-rays were evaluated for anatomical location. (Figure A 
Post-pyloric tube, Figure B Gastric placement of feeding tube). If the 
patient’s feeding tube is in the post-pyloric area in three chest X-rays 
these were accepted as post pyloric group (PG), the remaining are 
defined as gastric group (GG).
Enteral nutrition was started at a dose of 20 ml/h infusion, and if the 
amount of gastric residue (GRV) measured every 7 h is < 250 ml, infu-
sion rate was increased 20 ml every 7 h. If GRV was > 250 ml, the infu-
sion was interrupted for 2  h and then continued at half rate. In the 
presence of vomiting and/or abdominal distention, the infusion was 
also interrupted. The time to reach at least 75% of total daily calories 
(calculated by Harris Benedict and Schofield divided by two) of the 
patients were evaluated. The number of patients reaching target cal-
ories in 72  h were also recorded. The patients’ gender, comorbidities 
(diabetes, neurological disease), medications (inotropic and/or seda-
tive, prokinetic drugs usage), APACHE-II values were analyzed.
Results: 301 patients were retrospectively analyzed, 68% (206) were in 
PG and 32% (95) were in GG. In both groups there was no statistically 
significant difference between gender, diabetes, and neurological dis-
ease, use of sedative and inotropic agents. The mean time to reach the 
target calorie was 64 h in the PG, and 88 h in the GG (p < 0.001). The 
number of patients reaching target calories in 72 h or earlier in PG was 

171 (83%), and it was 37 (39%) in GG. The rate of patients who devel-
oped enteral intolerance in the PG was 12 (6%), it was 22 (23%) in the 
GG (p < 0.001).
Conclusions: It was determined 68% of the blindly placed enteral 
feeding tubes were post-pyloric. PG has better feeding tolerance and 
reach targeted calories earlier. During insertion of feeding tubes this 
data has to be considered.

Enteral tube placement by bedside chest x-ray postpyloric and gastric 
tube.
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Introduction: The SARS-CoV-2 Omicron variant differs from the 
parental virus and other variants of concern in two significant ways: 
(1) it exhibits robust binding to the angiotensin-converting enzyme 2 
(ACE2) receptor, while also being highly adept at evading the immune 
system; and (2) it relies more on the endocytic pathway for cell entry, 
resulting in a significant loss of endogenous mucosal ACE2, reduc-
ing lung protection, and increasing infectivity. The Omicron variant is 
more likely to cause upper airway infections and less likely to affect 
the lung distal tissue. Individuals with weakened immune systems or 
underlying health conditions are at high risk. Consequently, the urgent 
need to explore effective prophylactic and therapeutic interventions 
to boost mucosal immunity against Omicron in the upper airways has 
become apparent.
Objectives: The study aims to identify potential prophylactic and ther-
apeutic strategies to protect mucosal immunity against breakthrough 
infections.
Methods: Based on the viral structure and its interactions with host 
cells, we are testing several potential strategies against SARS-CoV-2 
infection and its variants of concern in human lung organoids and 
humanized mice. These strategies include, but are not limited to, using 
decoy viral particles, decoy host receptors and blocking host recep-
tor complexes, to prevent VOCs from escaping with mutative spike 
proteins.
Results: We observed significant preservation of mucosal ACE2, 
decreased viral loads, lower clinical manifestation scores, and lung 
injury scores using recombinant human ACE2 in humanized mice 
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infected with SARS-CoV-2. We also demonstrated the potential pro-
phylactic role of recombinant ACE2 and SARS-CoV-2 virus-like particles 
as decoys, attenuating the number of viral gene copies and cytopathic 
effects in human lung organoids infected with Delta and Omicron 
(BA.2) variants.
Conclusions: The use of decoy host receptors and viral particles has 
shown promising results in preserving mucosal host immunity, and 
this study highlights their potential for the development of effective 
prophylactic and treatment capabilities against breakthrough SARS-
CoV-2 infections.
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Introduction: Non-invasive ventilation (NIV) is a fundamental tool in 
the care of critically ill patients suffering from respiratory failure and 
specifically in those with respiratory infections. NIV is commonly con-
sidered an “aerosol generating procedure” [1]: Environmental spread 
of exhaled air and/or respiratory droplets during NIV may spread con-
tagious pathogens such as SARS-CoV-2 and infect nearby patients as 
well as healthcare personnel. Consequently, many societies and insti-
tutions now require staff caring for patients receiving NIV to use res-
piratory precautions [2]. There is a need for methods to reduce the risk 
of environmental contamination during NIV.
Methods: This is a single-center, prospective, open-label study evalu-
ating the Lumena NIV mask (Inspir Labs, Kfar Saba, Israel), a novel mask 
composed of a standard nose-mouth interface surrounded by a sec-
ond layer of interface, with the space between two negatively pres-
surized to minimize environment air leak (Figure  1). This study takes 
place in the Intensive Care, Cardiology, and Internal Medicine wards at 
the Tel Aviv Sourasky Medical Center. Patients requiring NIV who met 
inclusion criteria, did not meet any exclusion criteria, and provided 
written informed consent were enrolled. Patients underwent three 
30-min NIV sessions during a 24-h period: with a standard NIV mask 
and with the study mask with and without negative pressure applied. 
Following an inhalation of 5 ml 0.9% NaCl, the concentration in the air 
of particles 0.3, 0.5, 1 and 2.5 microns (a range consistent with airborne 
transmission [3]) was measured 1  m from the patient’s head using a 
particle measuring device (PCE Instruments PCE-PCO 01). Patients’ 
vital signs, clinical status, and arterial or venous blood gas analysis 
were monitored as safety outcomes.
Results: The first 12 enrolled patients who completed the study are 
included in this interim analysis (median age 72 years; 9 [75%] male). 
A significant reduction in the concentration of particles 0.3, 0.5 and 
1.0 micron was observed with the use of the study mask with nega-
tive pressure applied compared to the conventional (control) mask 
(One-sided t-test P < 0.001, P = 0.006, P = 0.045, respectfully), with the 
greatest reduction observed for 0.3 and 0.5 micron particles (Figure 2). 
No significant differences were observed in heart rate, respiratory rate, 
blood pressure,  O2 saturation, arterial  O2,  CO2, Lactate or pH between 
the three groups.
Conclusions: In this interim analysis of a single-center, open-label 
study, a reduction in the number of particles 0.3, 0.5 and 1.0 micron 
was observed with the application of negative pressure to the novel 
Lumena mask, compared to the use of a conventional NIV mask. 

Further studies are needed to validate these results and evaluate the 
effect of using the Lumena mask on cross contamination rates.

 Figure 1 (abstract 000493)  Illustration of the study mask. Positive-
pressure ventilation is delivered through the conventional nose-
mouth interface, while negative pressure is applied to the surrounding 
space, preventing dispersion of exhaled air to the surroundings

Figure  2 (abstract 000493)  Boxplot comparison of the absolute 
reduction in particle concentration between standard mask and the 
study mask with suction applied. Boxes represent interquartile range, 
internal line represents median. Y axis is displayed in 1000 PPM
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Introduction: In the Intensive Care Units (ICU), it is important to know 
the magnitude of a patient’s illness and forecast disease prognosis. Dif-
ferent severity scores are being used to assess outcomes in ICU, but 
variable data have been reported so far regarding their performance. 
Are the standard scores such as Acute Physiology and Chronic Health 
Evaluation II (APACHE II) and the Simplified Acute Physiology Score II 
(SAPS II) accurate for predicting outcomes in COVID 19 patients?
Objectives: The main purpose of our work was to compare the perfor-
mance of APACHE II and SAPS II regarding the outcomes of ICU COVID 
19 patients, namely mortality and invasive mechanical ventilation 
(IMV) need.
Methods: We performed a prospective study with confirmed COVID 
19 patients admitted to the ICU, from March 2020 to March 2021. 
APACHE II and SAPS II were performed in the first day. Age, gender, 
IMV need and total days intubated, cardiovascular risk factors and 
length of stay in ICU were recorded. Two groups were made: survived 
and nonsurvived patients, that were compared by chi-square test for 
categorical variables and independent sample t-test for continuous 
variables. ROC analysis was used to compare scores’ accuracy.
Results: We enrolled 158 patients. In the survived group there 
were 105 patients (66,46%), 70 men (66,67%), mean age of 
61,23 ± 14,56 years. In the nonsurvived group there were 53 patients 
(33,54%), 36 men (67,92%), mean age of 70,43 ± 9,86  years. Regard-
ing mortality, APACHE II demonstrated a sensitivity of 73,6% and 
a specificity of 68,6% with an Area Under the Curve (AUC) of 72,3%. 
SAPS II showed a sensitivity of 66% and a specificity of 62,9% with an 
AUC of 68,9%. Regarding prediction of the requirement of mechanical 
ventilation, APACHE II showed a sensitivity of 58,0% and a specificity 
of 56,9% and SAPS II showed a sensitivity of 62% and a specificity of 
53.4%. There was a positive correlation between APACHE II and the 
total number of days on IMV (r = 0,0198) and between APACHE II 
and the length of stay in ICU (r = 0,0239), although not statistically 
significant (p = 0,845 and p = 0,766, respectively). Similar results 
were seen in SAPS II (r = 0,044, p = 0,663 and r = 0,0476, p = 0,553, 
respectively). Older age and diabetes were associated with high mor-
tality (p = 0,00003 and p = 0,03699 respectively). Obesity, hyperten-
sion and dyslipidemia were not associated with increased mortality 
(p = 0,37973 p = 0,10278 and p = 0,92796, respectively).
Conclusions: APACHE II and SAPS II are overall comparable and use-
ful scores to predict outcomes in ICU patients. Both scores predicted 
mortality with similar sensitivity and specificity in COVID 19 patients, 
with APACHE II showing slightly more sensitivity than SAPS II. SAPS II 
showed more sensitivity regarding IMV need. Higher values of APACHE 
II and SAPS II scores are associated with higher mortality rates. There 
was a positive weak correlation between APACHE II and SAPS II scores 
and days on IMV and length of stay in ICU. Older age and diabetes are 
risk factors for mortality.
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Introduction: Viral replication and the majority of immune responses 
triggered by sars-cov-2 are believed to contribute to the clinical out-
come of COVID-19, as recent studies show, however, it remains unclear 
whether there is a correlation between viral load and antibody pro-
duction and clinical outcomes.
Objectives: The objective of this study was to determine the charac-
teristics of critically ill, COVID-19 positive patients, with a prolonged 
PCR positivity and to investigate any association of this prolongation 
with mortality in a critical care setting.
Methods: Within the past year, from January 2022 to January 2023, 
220 patients were admitted to the 3rd ICU of ‘G. Papanikolaou’ Gen-
eral Hospital. All COVID-19 patients who tested negative during their 
hospitalization participated in this study. The rest of them were either 
discharged to other departments or died with a positive PCR. Demo-
graphic characteristics, days of positivity (PD), Tocilizumab intake and 
mortality were also recorded.
Results: We studied a total of 83 patients, 25 of which were women 
(30.1%), with a mean age of 66.04 ± 13.1  years. A statistically sig-
nificant moderate negative correlation was observed between age 
and positivity—Spearman’s correlation was − 0.563 with confidence 
interval (− 0.691, − 0.39). Significance was found at p < 0.0001. No 
statistically significant difference was observed between the 2 sexes. 
For women PCR positivity days (PPD) were 18.9 ± 9.36 and for men 
20.9 ± 9.9 respectively, with p = 0.46. Tocilizumab was prescribed 
and administered to 14 (15.7%) patients and featured a mean 
PCR positivity duration of 15.4 ± 9.9  days, compared to those who 
did not receive it, who were PCR positive for 21.2 ± 9.5  days, with 
a statistical significance of p = 0.017. Patient mortality under this 
study was estimated at 50.5%. Those who died had a mean PD of 
20.9 ± 10.4 compared to those who lived who had a PD of 19.8 ± 9 
with p = 0.6.
Conclusions: Duration of PCR positivity days in COVID-19, critically 
ill patients was statistically significantly related to age and previ-
ous Tocilizumab intake, while no correlation was observed with ICU 
mortality.
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Introduction: Coronavirus disease 2019 (COVID-19) has resulted in 
a high mortality rate by evading the host’s immune system through 
mechanisms that are not yet fully understood (1). Adrenal insufficiency 
may play an important role in this phenomenon and several potential 
mechanisms have been proposed. One of these is based on the fact that 
the SARS-CoV-2 amino acid sequence is highly close to human adreno-
corticotropic hormone (ACTH) (1, 2). As a result, the hormone could also 
be neutralized by antibodies that target identical epitopes on the virus, 
preventing it from producing cortisol and resulting in a relative adrenal 
insufficiency. However, the information available on the presence of anti-
ACTH antibodies and cortisol levels in COVID-19 patients is scarce (3).
Objectives: To investigate the prevalence of anti-ACTH antibodies 
in COVID-19 patients and their association with outcomes, complica-
tions, and endocrine alterations.
Methods: We conducted a prospective, observational, single-centre study 
in the intensive care unit (ICU) of a university hospital in Spain. Inclusion cri-
teria: polymerase chain reaction (PCR)-confirmed infection by SARS-CoV-2 
with COVID-19 symptoms, time from diagnosis to ICU admission < 14 days 
and mechanical ventilation (MV) > 48  h. Exclusion criteria: SARS-CoV-2 
infection without COVID-19, use of MV for reasons other than COVID-19, or 
denial to participate in the study. Inclusion period: 01/11/21 to 28/02/22. 
We measured Ig-E class anti-ACTH antibodies on ICU day 10, by using 
ImmunoCAP® technology. We measured adrenocorticotropic hormone 
(ACTH) and cortisol levels on ICU days 5, 15 and 25. Patients were followed 
up until 90  days or hospital discharge (whichever occurred first). Results 
are expressed as median (interquartile range) or frequency (%). Chi-square, 
Student’s T, and Mann–Whitney U tests were applied as appropriate.
Results: During the enrolment period, we identified 52 patients with 
a positive SARS-CoV-2 PCR, 35 of whom met inclusion criteria. Clinical 
characteristics of the patients included: 77% men, aged 60 ± 9 years-
old, APACHE-II 13 (11–18). All the patients received MV, with a duration 
of 23 (12–41) days. Veno-venous extracorporeal membrane oxygena-
tion (V-V ECMO) was required in 28.5% of the patients, with a duration 
of 19 (12–46) days. The observed 90-day mortality was 17%. We identi-
fied anti-ACTH antibodies in 46% of the patients.
Comparison between patients with vs. without anti-ACTH antibodies: 
age 61 ± 9 vs. 59 ± 9 years old, p = 0.62; male sex 75 vs. 79%, p = 0.78; 
APACHE‐II 14 (12–20) vs. 13 (11–17) points, p = 0.44; length of MV 23 
(13–58) vs. 24 (12–30) days, p = 0.61; length of ECMO 36 (12–53) vs. 12 
(12–25) days, p = 0.39; 90-day mortality 19% vs. 16%, p = 0.81.
Association between anti-ACTH antibodies and complications (odds 
ratio, 95% confidence interval, p): colonization with multidrug-resist-
ant bacteria 2.8 (0.6–14.7), p = 0.15; ventilator-associated pneumonia 
1.37 (0.3–6.4), p = 0.64; bacteraemia 2.7 (0.5–15.4), p = 0.17; delirium 
0.35 (0.1–1.7), p = 0.13; ICU-acquired weakness 0.9 (0.2–4.1), p = 0.87; 
thrombotic events 1.3 (0.3–6.6), p = 0.71; ischemic events 2.6 (0.2–
159.9), p = 0.45; pulmonary fibrosis 2.8 (0.3–35.1), p = 0.26.
Hormone levels in patients with vs. without anti-ACTH antibodies on 
ICU days 5, 15 and 25. ACTH (pg/mL): 2 (0–7.2) vs. 2 (0–8.5), p = 1; 6.3 
(2–9.4) vs. 15.3 (5.6–29.5), p = 0.10; 7.1 (2–11.7) vs. 9.1 (2–16.2), p = 0.65. 
Cortisol (μg/dL): 2.2 (1.6–7.6) vs. 2.4 (1.5–5), p = 0.76; 5.3 (2.1–13.5) vs. 
8.4 (3.7–15.7), p = 0.37; 2.4 (1.5–5.4) vs. 2.7 (2.1–4.8), p = 0.69.
Conclusions: We found a high prevalence of anti‐ACTH antibodies in 
patients with COVID-19. However, their role is yet to be determined. 
We could not find an association between the presence of these anti-
bodies and the clinical outcomes, the incidence of complications, or 
the hormones from the pituitary-adrenal axis.
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Introduction: Bloodstream infection (BSI), a frequent cause of severe sep-
sis, is a life-threatening complication in critically ill patients and associated 
with a high mortality rate. Prompt pathogen identification is the crucial 
factor in the diagnosis and treatment of patients with suspected BSI in 
intensive care medicine. It allows for targeted antimicrobial therapy, thus 
improving patients’ outcome, as emphasized in the surviving sepsis cam-
paign. Currently, blood culture (BC) is still the gold standard method for 
diagnosis of BSI, despite of its low sensitivity, long culture time and high 
risk of contamination. Next-Generation-Sequencing (NGS) is a promising 
alternative which could potentially enhance patient outcomes and lower 
healthcare expenses by offering faster and more precise infection diagno-
sis and guiding appropriate treatment decisions [1–2]. NGS is based on 
the unbiased sequence analyses of circulating cell-free deoxyribonucleic 
acid (cfDNA) from plasma [3]. As cfDNA can originate from bacterial, fun-
gal, parasitic and viral microorganisms, it allows NGS to detect multiple 
pathogens in a single sample which could be particularly beneficial in 
patients with suspected polymicrobial infections or unclear focus.
Objectives: This study aimed to evaluate the potential diagnostic ben-
efit of additional NGS using the DISQVER® pathogen test for patients 
with suspected BSI in the Intensive Care setting and its impact on anti-
microbial therapy.
Methods: In this retrospective single-centre study, adult patients 
admitted on intensive care unit (ICU) with suspected BSI were analysed 
with BCs and NGS simultaneously. Microbiological results of pathogen 
diagnostics of both tests were compared with clinical data of infection. 
The analysed timeframe included a maximum of five days before and 
after initiation of the first NGS diagnostic. Focus of the analysis was on 
relevant changes of antimicrobial therapy and infectious source con-
trol procedures in response to BC and NGS results within seven days 
after first initiation of NGS. A panel of at least two intensivists exam-
ined all medical files to assess the relevance of NGS and BC results. 
Data were analysed using the Chi-Square and Fisher’s exact test and 
the independent student t-test. This study was approved by the Ethical 
Committee of University Hospital Cologne, Germany.
Results: 30 patients with parallel NGS and BC samplings were 
assessed. NGS had a positivity rate of 60% (18/30) and detected 35 rel-
evant pathogens (bacteria: 22, viruses: 12, fungi: 1). In contrast, BC had 
a positivity rate of 23% (7/30) and detected nine relevant pathogens 
(bacteria: 7 fungi: 2). There were no significant differences between 
NGS positive and negative patients concerning demographical data, 
comorbidities, in hospital mortality and laboratory findings on sample 
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day. NGS led to initiation of antibiotic therapy in three cases and fur-
ther diagnostics (real-time PCR) in two cases. Current empiric antibi-
otic treatment was confirmed by NGS results in seven cases (Fig. 1). In 
contrast, in 10 cases NGS diagnostics revealed negative results which 
were in concordance with clinical data. In two cases NGS failed to 
detect possible relevant pathogens.
Conclusions: Due to its higher sensitivity in detecting relevant patho-
gens in patients with suspected BSI, NGS may lead to a higher rate of 
targeted antibiotic treatment. Moreover, NGS may guide further viro-
logical diagnostics and consequently antiviral therapy. Vice versa, in 
our study NGS had a high negative predictive value which could be 
beneficial in avoiding overtreatment. Larger randomized multicentre 
studies are required to validate these findings.

 Figure  1 (abstract 000504)  Flow-chart: effect of additional NGS 
considering BC results
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Introduction: Methods of noninvasive respiratory support are used to 
improve gas exchange, reduce the work of respiration and straightening 
of the collapsed alveoli due to formation of hypoventilation and microate-
lectasis. The most commonly used methods: non-invasive mask positive 
pressure ventilation (NIMPPV), high-flow nasal oxygen therapy (HFNO) and 
non-invasive positive pressure ventilation with helmet (NIHPPV).
Objectives: Comparison of the effectiveness of respiratory support meth-
ods depending on their effect on gas exchange in patients with moderate 
respiratory failure in the early period after cardiac surgery.
Methods: In randomized prospective study (ClinicalTrials.gov—NCT 
04787666) 42 cardiac surgery patients with 200 < P/F < 300 were divided 
into 3 groups depending on the methods of respiratory support used 
(NIMPPV; HFNO and NIPPVH). The main point of the study was to assess the 
dynamics of the gas exchange before, during and after their application. 
To carry out ventilation with a helmet, a higher level of pressure support 
then in mask ventilation was required due to the presence of an additional 
ventilated space inside it.

Results: All three methods demonstrated statistically significant 
improvement in gas exchange  (SpO2,  PaO2,  HbO2, Qsp/Qt), which per-
sisted after the end of their application (Table 1). In this pilot study we 
did not receive significant differences between the methods investi-
gated on their effect on blood gases and  SpO2.
 

Table 1 (abstract 000509) Dynamics of blood gases and  SpO2 during 
noninvasive respiratory support

Parameters NIMPPV p1–p2
p2–p3
p1–p3

HFNO p1–p2
p2–p3
p1–p3

NIHPPV p1–p2
p2–p3
p1–p3

SpO2, %
1. Before
2. During
3. After

87 ± 3
97 ± 2
92 ± 3

< 0,001
< 0,001
< 0,001

90 [87; 98]
97 [93; 98]
92 ± 3

< 0,001
< 0,001
0,02

89 ± 2
98 ± 2
94 ± 3

< 0,001
< 0,001
< 0,001

paO2, mmHg
1. Before
2. During
3. After

57 [50; 60]
107 ± 22
62 ± 7

< 0,001
< 0,001
< 0,001

57 [60; 62]
85 ± 20
60 ± 9

< 0,001
< 0,001
0,04

56 ± 10
100 ± 26
63 [59; 77]

< 0,001
< 0,001
0,01

HbO2, %

 1. Before 88,1 ± 3,8 < 0,001 88,58 ± 3,36 < 0,001 89,27 ± 3,1 < 0,001

 2. During 96,4 [94; 97,3] < 0,001 95,72 ± 0,92 < 0,001 96,68 ± 1,02 < 0,001

 3. After 90,4 ± 3,6 0,02 90,53 ± 3,36 0,02 91,98 ± 3,17 0,04

Qsp/Qt (est), %

 1. Before 29,28 ± 7,93 < 0,001 28,6 [7,9; 
35,5]

< 0,001 23,63 ± 7,46 0,03

 2. During 17,9 [7,9; 20] 0,37 19,8 ± 6,1 0,87 15,76 ± 5,54 0,87

 3. After 18,49 ± 10,86 < 0,001 20,7 ± 7,83 0,03 16,46 ± 8,52 0,01

No significant changes in  PaCO2 was observed. NIHPPV significantly reduces the 
number of patients with P/F less than 300 in comparative with other group. In 
the course of this study, no data were revealed on changes in  PaCO2. A decrease 
in the proportion of patients with P/F < 300 after a single session in the NIMVL 
group by 2 times, in the HFNO group—by 1.6 times, in the NIVLH group—by 3.5 
times

Conclusions: Noninvasive respiratory support significantly improves 
oxygenating lung function in the early postoperative period of cardiac 
surgery patients. NIHPPV and NIMPPV are more effective compared 
to HFNO. In case of helmet interface, a higher level of support was 
required and the most significant clinical effect was achieved.

Note: p—statistical significance between periods of respiratory sup-
port inside each group.
In the frame—statistically difference between effects of the helmet 
ventilation and mask and high flow support.
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Introduction: Exosomes are found to play an essential role in cell–cell 
crosstalk. Recent studies indicated that exosomes released by lung 
epithelial cell can activate pro-inflammatory macrophages by carry-
ing microRNAs, which plays an important immunomodulatory role in 
ARDS1. However, the mechanisms that control the specific loading of 
microRNAs into exosomes remain unknown. Here we aimed to identify 
special pattern of microRNAs sorting into exosomes derived from lung 
epithelial cell, and the key molecule which determines the secretion of 
microRNAs during ARDS.
Objectives: To investigate the mechanisms that control the specific 
loading of microRNAs into lung epithelial cell-derived exosomes 
which are responsible for triggering inflammation of ARDS.
Methods: Exosomes were isolated from cell culture supernatants of 
murine lung epithelial (MLE-12) cells treated or untreated with LPS 
and intratracheally injected in C57BL/6 mice. RAW264.7 and alveolar 
macrophages MH-S were stimulated with LPS-treated exosomes (LPS-
Exos). The microRNA sequencing for LPS-Exos and Ctrl-Exos were used 
to discover functional microRNAs and specific motif. We used bioti-
nylated microRNA probe combining mass spectrometry to seek the 
key molecules that mediate the sorting of microRNAs into epithelial 
cell-derived exosomes. Western blotting and immunohistochemistry 
analysis were used to detect the expression of DDX21. Lentiviral infec-
tion was conducted to silence or overexpress DDX21 in epithelial cell 
line. Site-directed mutagenesis of the identified sequence was per-
formed to exam the effect of the specific motif.
Results: LPS-Exos enhanced lung injury and polarization of M1 pro-
inflammatory phenotype of macrophages (Fig. 1). Microarray analysis 
showed that the upregulated microRNAs were associated with pro-
inflammatory factors and contained a “GGC GGG G” motif in LPS-Exos 
(Fig. 2a and b). Further detection the level of miRNAs containing the 
specific motif through RT-qPCR confirmed the microarray results 
(Fig.  2c). DDX21 could bind microRNAs containing specific motif 
(Fig.  3b). After silencing or overexpressing DDX21 by lentiviral infec-
tion (Fig. 3d), significant changes were observed in microRNA contain-
ing the specific motif in exosomes, such as microRNA-4332-3P, as well 
as IL-6 and TNF-α of macrophages treated with exosomes (Fig.  3e). 
DDX21 was increased in exosomes in bronchoalveolar lavage of ARDS 
patients (Fig. 3c), and in the lung tissues of mice intratracheal injected 
with LPS-Exo (Fig. 3a), as well as in LPS treated lung epithelial cells and 
LPS-Exos (Fig. 3c).
Conclusions: This study for the first time found that the microRNAs 
that promote ARDS inflammation contain specific motif. DDX21 could 
bind and sort series of pro-inflammatory microRNAs containing spe-
cific motif into lung epithelial cell-derived exosomes.

 Figure 1 (abstract 000510) LPS-Exos enhanced lung injury and polar-
ization of M1 pro-inflammatory phenotype of macrophages in mice. a 
Lung histology was assessed by H&E staining to determine acute lung 
injury (n = 3). b M1 polarization of macrophages was determined by 
flow cytometry and RT-qPCR analysis. *P-value < 0.05; **P-value < 0.01

Figure  2 (abstract 000510)   The pro-inflammatory microRNAs 
were increased and contained motif that control their sorting into 
exosomes derived from lung epithelial cells. a Microarray analysis of 
exosomal miRNAs from lung epithelial cell in resting and LPS activated 
conditions. b Specific motif in upregulated and pro-inflammatory 
related microRNAs. c qPCR analysis of microRNAs containing “GGC GGG 
G” motif in exosomes from control cells (Ctrl-Exo) or LPS treated cells 
(LPS-Exo)

Figure 3 (abstract 000510)  DDX21 controlled the loading of microR-
NAs into exosomes through binding series microRNAs containing spe-
cific motif. a Immunohistochemistry analysis of DDX21 in lung tissues 
from mice intratracheal injection of saline, Ctrl-Exo or LPS-Exo. b Mass 
spectrometry analysis results of RNA binding protein for biotinylated 
microRNA probe. c Western blot analysis of DDX21 in exosomes from 
bronchoalveolar lavage of ARDS patients, lung epithelial cells and 
derived exosomes. d Western blot verification of DDX21 level in con-
trol cells and cells silenced or overexpressed with lentiviral against 
DDX21. e qPCR analysis of IL-6, TNF-α and miR-4332-3P in exosomes 
from control cells and cells silenced or overexpressed against DDX21. 
*P-value < 0.05; **P-value < 0.01 
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Introduction: Hemolysis during extracorporeal membrane oxy-
genation (ECMO) is a common complication often caused by increas-
ing resistance to flow due to progressive thrombosis and excessive 
mechanical stress, especially high negative pressures (1). Carbon 
monoxide—formed through degradation of heme by heme-oxyge-
nase—binds with high affinity to hemoglobin (2) producing Carboxy-
hemoglobin (COHb). High COHb levels caused by excessive hemolysis 
and reduced elimination due to impaired gas exchange through the 
oxygenator might therefore be a novel point-of-care marker of oxy-
genator dysfunction.
Objectives: The aim of this study was to evaluate COHb, sampled 
from a conventional arterial blood gas analysis, as a marker of oxygen-
ator dysfunction and its predictive value for oxygenator exchange in 
patients on ECMO.
Methods: Retrospective single-center analysis of all patients requiring 
ECMO support having experienced at least one oxygenator exchange 
between 2018 and 2021 at our Institute of Intensive Care Medicine. 
Multivariable, generalized mixed-effects models and time-varying pro-
portional hazards models, adjusting for a set of predefined, causally 
identified confounders of hemolysis and ECMO circuit lifespan, were 
employed.
Results: In total 484 ECMO patients were screened of whom 89 
required one or more oxygenator exchanges and were included into 
the final cohort. Of these 33 (37%) patients received ECMO in v-v con-
figuration and 56 (63%) in v-a configuration. Cumulatively, 116 oxy-
genator exchanges were detected over 1833 patient days, including 
20,000 COHb measurements. COHb was independently associated 
with oxygenator performance assessed by means of the partial pres-
sure of oxygen in a post-oxygenator blood gas analysis sampled after 
the performance of an oxygen challenge (log Effect Size − 7.0 [95% 
CI − 11.5 to − 2.5], p = 0.032). Similarly, increasing COHb levels were 
independent predictors of an oxygenator exchange in the ensuing 6 h 
(log Odds Ratio 0.78 [95% CI 0.18 to 1.38], p = 0.0111) and rising levels 
were independently associated with an absolute increase in the haz-
ard of oxygenator exchange (Hazard Ratio 1.55 [95% CI 1.11 to 2.17], 
p = 0.0102).
Conclusions: COHb is independently associated with reduced oxy-
genator performance and predicted imminent oxygenator exchange 
in a retrospective fashion. Its universal bedside availability, rapid turn-
over, and association with oxygenator performance makes COHb an 
interesting candidate for routine monitoring of ECMO patients.
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Introduction: It has been demonstrated that the implementation of 
an intensivist-led rapid response team (RRT) is associated with bet-
ter clinical outcomes (1). Nevertheless, predictors of mortality among 
patients admitted to the intensive care unit (ICU) or to the stepdown 
unit (SDU) after a RRT activation are not fully understood.
Objectives: To describe clinical characteristics, resources, main out-
comes, and to address predictors of hospital mortality among patients 
admitted to the ICU/SDU after RRT activation.
Methods: Retrospective, single center, cohort study, conducted in a 
medical-surgical ICU/SDU located in a private quaternary care hospi-
tal. Adult patients admitted to the ICU or SDU from 2012 to 2020 were 
compared according to hospital mortality. Multivariate logistic regres-
sion analysis was performed to identify the predictors of hospital 
mortality.
Results: Among the 3841 patients included in this analysis [3165 
(82.4%) survivors and 676 (17.6%) non-survivors], 1972 (51.3%) were 
admitted to the ICU and 1869 (48.7%) were admitted to the SDU. Com-
pared to survivors, non-survivors were older [76 (64–87) yrs. vs. 67 (50–
81) yrs; p < 0.001], had higher SAPS III score [64 (56–72) vs. 49 (40–57); 
p < 0.001] and longer hospital stay before unit admission [8 (3–19) 
days vs. 2 (1–7) days; p < 0.001]. Non-survivors used more non-invasive 
ventilation (42.2% vs. 20.9%; p < 0.001), mechanical ventilation (36.7% 
vs. 9.3%; p < 0.001), vasopressors (39.2% vs. 12.3%; p < 0.001), renal 
replacement therapy (15.5% vs. 4.3%; p < 0.001), and blood transfusion 
(34.9% vs. 14.0%; p < 0.001). Results of the multivariate analysis are 
shown in Table 1.

Table 1 (abstract 000513)  Multivariate logistic regression analysis 
addressing risk factors for hospital mortality in patients admitted to the 
ICU or to SDU after rapid response team activation

Predictors OR (CI 95%) p‑value

SAPS III score

 ≤ 42 1.00 (Reference)

 43–50 1.81 (1.07–3.07) 0.027

 51–59 3.00 (1.83–4.92) < 0.001

 ≥ 60 6.15 (3.75–10.08) < 0.001

Charlson Comorbidity Index

 0 1.00 (Reference)

 1–2 2.05 (1.41–3.00) < 0.001

 3–4 2.02 (1.35–3.03) < 0.001

 ≥ 5 4.51 (2.98–6.83) < 0.001

LOS before unit admission (days)

 ≤ 1 1.00 (Reference)

 2–3 1.26 (0.90–1.78) 0.181
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Predictors OR (CI 95%) p‑value

 4–8 2.14 (1.57–2.91) < 0.001

 ≥ 9 2.49 (1.88–3.29) < 0.001

Immunosupression 1.54 (1.22–1.95) < 0.001

SpO2 < 92% criteria for RRT activation 1.51 (1.18–1.93) < 0.001

Night shift 1.35 (1.11–1.66) 0.003

Support during ICU stay

 High-flow nasal canula 2.28 (1.18–4.37) 0.014

 Non-invasive ventilation 1.49 (1.20–1.86) < 0.001

 Mechanical ventilation 2.56 (1.97–3.40) < 0.001

 Vasopressors 1.68 (1.30–2.17) < 0.001

 Blood transfusion 1.56 (1.23–1.97) < 0.001

OR: odds ratio; 95% CI: 95% confidence interval; SAPS 3: Simplified Acute 
Physiology Score 3; LOS: Length of stay;  SpO2: Peripheral oxygen saturation

Conclusions: Multiple factors may affect clinical outcomes among 
patients admitted to the ICU/SDU after RRT activation. Therefore, 
efforts should be made to boost RRT effectiveness to improve quality 
of care and patient safety.
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Introduction: In septic shock, hypotension/hypoperfusion may arise 
from multiple causes: vasodilation, absolute and relative hypovolemia, 
septic myocardial dysfunction, and microcirculatory dysfunction [1]. 
The severity of peripheral vasodilation is of particular interest because 
it impacts the need and timing of vasopressors introduction during 
treatment. Recently, Ospina-Tascón et al. [2] proposed the use of a new 
marker of vasodilation severity—the Diastolic Shock Index (DSI). The 
DSI is the ratio between heart rate (HR) and diastolic arterial pressure 
(DAP) and is suggested to represent the impact of DAP (mainly deter-
mined by vascular tone) on vasodilation, while reflecting the severity 
of circulatory dysfunction by accounting for HR. They postulated that 
higher DSI values were associated with higher mortality and that its 
identification during initial assessment could signal patients prone to 
benefit from early vasopressors initiation through shock resuscitation. 
A previous work from our group confirmed the prognostic value of DSI 
in septic shock patients (median DSI = 2.3 in non-survivors) [3].
Objectives: To test the impact on hospital mortality of using DSI as a 
trigger to early vasopressor initiation in septic shock patients.
Methods: We designed a target trial using the Medical Informa-
tion Mart for Intensive Care IV (MIMIC IV) v0.4 database [4, 5]. Adult 
patients (≥ 18 years-old) with septic shock (according to the SEPSIS-3 
definition [6]) at intensive care unit (ICU) admission were selected. 
DSI was calculated as HR/DAP obtained upon initiation of fluid resus-
citation. Patients with DSI ≥ 2.3 (indicating a worse prognosis) were 
included for analysis and assigned to early (≤ 1 h after first fluid bolus) 
or late (> 1 h) vasopressor initiation groups. Propensity score matching 

(corrected variables: age, sex, lactate, SOFA and SAPS II scores) was 
used to evaluate the impact of early vs. late vasopressor initiation on 
hospital mortality in this septic shock population with high DSI.
Results: We studied 165 patients admitted for septic shock with 
DSI ≥ 2.3. Fifty-one percent were males, median age was 66  years 
(Interquartile Range [IQR]: 54–78) and the hospital mortality during 
the studied admission was 69%. At the first 24 h of ICU stay, the mean 
SAPS-II score was 56 ± 17 and the median SOFA score was 8 (IQR: 
5–11). The mean DSI at enrolment was 2.6 (IQR: 2.4–2.9). After pro-
pensity score matching, early vasopressor group was associated with 
lower hospital mortality (odds ratio [OR] 0.85; 95% confidence interval 
[95% CI]: 0.77–0.95; p = 0.004).
Conclusions: Our findings reinforce the utility of DSI, not only as mor-
tality predictor, but also as a trigger to early vasopressor initiation in 
septic shock patients. Its potential benefit on hospital mortality by 
highlighting vasopressor therapy urgency merits further research.
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Introduction: A higher incidence of blood stream infections (BSIs) has 
been reported among COVID-19 critically ill patients. Two frequently 
documented pathogens that often cause prolonged ICU stay or even 
death in these patients are Enterococcus and Candida.
Objectives: We aimed to compare characteristics of patients with 
candidemia and enterococcal BSI to those of patients who were not 
affected.
Methods: We included patients admitted to the ICU department from 
April 2021 to April 2023. Including patients with positive blood cul-
tures (Enterococcus or Candida species), we extracted the following 
data: sex, age, APACHE score, ICU stay duration, outcome (death or ICU 
discharge), blood culture results, and vaccination status. We used SPSS 
Statistics for the analysis. Statistical significance was set at p = 0.05.
Results: We included 308 patients (mean age = 66.94  years, 
SD = 13.34) out of whom 201 (65%) were male and 177 were not vac-
cinated (57%). Thirty-three patients (11%) developed candidemia and 
64 patients (21%) developed enterococcal BSI. In 13 patients both 
BSIs were reported, in different timepoints. In 7 of them, candidemia 
occurred prior to enterococcal BSI. For all patients, the mean ICU 
stay was 13.62 days (SD = 17.96), and mean APACHE score was 20.89 
(SD = 9.68). Both BSIs were associated with longer ICU stay (Table 1). 
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Patients afflicted with candidemia during their stay presented an 
increased likelihood of developing enterococcal BSI (OR = 2.73, Con-
fidence Interval—CI: 1.27, 5.84, p = 0.008). Neither BSI increased the 
likelihood of death (p = 0.18 for Candida and p = 0.14 for Enterococ-
cus). Enterococcus faecium bacteremia increased the likelihood of death 
significantly (OR = 2.71, CI: 1.25, 5.89, p = 0.01). Unvaccinated patients 
showed an increased likelihood of developing enterococcal BSI 
(OR = 1.83, CI: 1.02, 3.26, p = 0.04).

Table 1 (abstract 000520)  Age, ICU stay and APACHE score for differ-
ent groups of COVID-19 patients (*is for parametrical data)

Patients with candidemia (N = 33) Patients without candidemia 
(N = 275)

p

Median IQR Mean SD Median IQR Mean SD

Age (years) 67 59 73 65.82* 11.03 69 59 77 67.08 13.61 0.35

ICU stay 
(days)

17 9 35 28.48 32.91 8 2 16 11.77 14.14 < 0.001

APACHE 
score

22 17.5 28 22.45* 8.07 20 13 27.5 20.55 9.99 0.22

Patients with enterococcal BSI 
(N = 64)

Patients without enterococcal 
BSI (N = 244)

Age (years) 69 62 77 66.76* 13.57 68 59 77 67.61 12.54 0.79

ICU stay 
(days)

20 12 37 28.94 28.12 7 2 13 9.42 10.69 < 0.001

APACHE score 21 16.3 25 20.56* 6.54 20 13 28 20.97 10.33 0.78

Patients who died in the ICU 
(N = 148)

Patients discharged from the ICU 
(N = 160)

Age (years) 71 62 77 68.89* 11.31 66.5 56.5 77 65.01* 14.87 0.02

ICU stay 
(days)

9 5 20 14.11 15.76 7 2 16 13.15 19.92 0.02

APACHE 
score

24.5 20 32 25.71 8.47 15 10 21 16.12 8.38 < 0.001

Conclusions: Candidemia and enterococcal BSI both prolong ICU stay 
but do not increase the likelihood of death in the ICU for COVID-19 
patients. Candidemia COVID-19 patients developed enterococcal BSI 
more often than COVID-19 patients without candidemia.
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Introduction: Cognitive and consciousness impairments have been 
associated with reduced electroencephalographic gamma power 
spectrum density (PSD) [1, 2]. Deep sedation associated with inva-
sive mechanical ventilation (MV) has been associated with cognitive 
impairment and delirium in ICU survivors [3, 4].
Objectives: This study investigated whether diaphragm neurostimula-
tion in synchrony with MV would result in changes in gamma PSD in 
critically ill patients receiving MV.
Methods: Five deeply sedated ICU patients undergoing MV for 
moderate ARDS were included in this study. A central-line cath-
eter embedded with electrodes was inserted via the left subclavian 
vein to stimulate the phrenic nerves bilaterally, in synchrony with 
MV. The study protocol was comprised of two hours with no dia-
phragm neurostimulation (unpaced sessions), and two hours with 
diaphragm neurostimulation during inspiration on every breath 
(paced sessions). All ventilator settings and administered medica-
tions remained unchanged during the study. A 32-channel electro-
encephalogram was used to collect brainwave activity during the 
study. Data from the frontal, temporal and parietal lobes, only, were 
collected. Four occipital channels were not used. PSD for the gamma 
frequency band was calculated as mV2/Hz. Wilcoxon paired test was 
used for linear analysis between the sessions. Data are reported as 
median (interquartile range). P-values < 0.05 were considered statisti-
cally significant.
Results: A significantly greater gamma PSD was observed bilaterally 
in the medium prefrontal cortex, insula, posterior cingulate gyrus, 
and angular gyrus during paced sessions compared to unpaced ses-
sions (eight out of 28 channels). Average gamma PSD during the 
paced and unpaced sessions were, respectively: medial prefrontal 
cortex (left) 0.10 mV2/Hz (0.04–0.70) vs. 0.03 mV2/Hz (0.00–0.06), 
p = 0.0312; medial prefrontal cortex (right) 0.10 mV2/Hz (0.05–0.70) 
vs. 0.02 mV2/Hz (0.01–0.05), p = 0.0312; posterior cingulate cortex 
0.07 mV2/Hz (0.01–0.74) vs. 0.02 mV2/Hz (0.00–0.04), p = 0.0312; insula 
(left) 0.20 mV2/Hz (0.10–0.75) vs. 0.03 mV2/Hz (0.00–0.05), p = 0.0312, 
insula (right) 0.11 mV2/Hz (0.05–0.78) vs. 0.04 mV2/Hz (0.00–0.06), 
p = 0.0312; angular gyrus (left) 0.07 mV2/Hz (0.01–0.21) vs. 0.02 mV2/
Hz (0.00–0.03), p = 0.0312; and angular gyrus (right) 0.07 mV2/Hz 
(0.01–0.70) vs. 0.03 mV2/Hz (0.00–0.03), p = 0.0312 (see Figure). No 
statistical difference in gamma PSD was observed between sessions, in 
the remaining 20 channels.
Conclusions: Diaphragm neurostimulation was associated with a 
greater gamma PSD bilaterally in the medial prefrontal cortex, the 
insula and the angular gyrus, and the posterior cingulate gyrus. The 
clinical effects of these changes warrant further studies.
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Introduction: Dynamic indicators derived from arterial pressure 
waveforms, such as stroke volume variation (SVV) and pulse pressure 
variation (PPV), have been used to assess fluid responsiveness (FR) in 
mechanically ventilated patients with septic shock. Aging is associ-
ated with an increase in the stiffness of the large arteries, resulting in 
the reduction of arterial compliance, which may increase pulse pres-
sure and amplitude. Still, the stroke volume variation (SVV) does not 
change. Loss of arterial elasticity in elderly patients might affect PPV 
and SVV accuracy and its threshold value to predict FR. Several studies 
reported dynamic arterial elastance (Eadyn; PPV/SVV), which has been 

proposed to assess functional arterial load. Eadyn can predict arterial 
pressure response [mean arterial pressure (MAP) responder] after a 
fluid challenge in the fluid responder patient. The predictive accuracy 
of PPV, SVV, and Eadyn has never been evaluated in elderly patients 
with septic shock.
Objectives: To assess the ability of the SVV and PPV to predict FR in 
mechanically ventilated elderly patients with septic shock. The sec-
ondary outcome was to test the ability of the Eadyn to predict an 
increase in MAP following volume expansion in preload-responsive 
elderly patients.
Methods: A prospective observational study was conducted on 
elderly patients with septic shock at Ramathibodi Hospital. We 
enrolled mechanically ventilated patients with ages > 65  years diag-
nosed with septic shock. The patients with limitations of PPV and SVV 
interpretation were excluded. SVV, PPV, Eadyn, and other hemody-
namic data were recorded before and after the FR test. Positive FR is 
defined as cardiac output (CO) increase of 10% or more, assessed using 
the Vigileo™ or EV1000 after a passive leg raise test (PLR), mini-fluid 
challenge test, or fluid challenge. In patients with positive FR, SVV, PPV, 
Eadyn, and other hemodynamics were recorded before and after the 
fluid bolus. MAP responsiveness was described as a raised MAP of at 
least 10% after fluid loading.
Results: Of 104 elderly patients, 46 (44.2%) were classified as posi-
tive fluid responsiveness (defined by a CO increase of 10% or more 
after PLR, mini-fluid challenge test, or fluid challenge). The mean age 
was 78 ± 7  years. PPV and SVV were significantly higher in patients 
with positive FR than those without FR (22.07 ± 11.02 vs. 9.34 ± 7.39; 
P < 0.001 and 20 ± 11 vs. 9 ± 6; P < 0.001, respectively). The area under 
the PPV and SVV ROC curves was 0.875 (95% CI 0.802–0.947) and 0.841 
(95% CI 0.757–0.925), respectively (Fig 1). The optimal threshold values 
for discrimination between FR and non-FR were 13.5% for PPV (sen-
sitivity 81.8%, specificity 87.0%) and 11.5% for SVV (sensitivity 81.8%, 
specificity 87.0%). Among 46 patients who were positive for FR, 28 
patients were MAP responders. Baseline Eadyn was higher in the MAP-
responder group than in the MAP non-responder group (1.40 ± 0.57 
vs. 0.98 ± 0.93 P = 0.013). The area under the Eadyn ROC curve was 
0.844 (95% CI 0.704–0.894). The threshold value of Eadyn to predicting 
MAP-responder was 1.00 (sensitivity 85.7% and specificity 75%).
Conclusions: Despite the increased arterial stiffness in the elderly, PPV 
and SVV can predict fluid responsiveness in elderly patients with sep-
tic shock who underwent mechanical ventilation. Eadyn can predict 
MAP responsiveness in elderly patients.

Figure  1 (abstract 000523)   Prediction of fluid responsiveness by 
ROC curves of PPV and SVV in elderly
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Introduction: Respiratory tract infections (RTIs) represent a frequent 
cause for emergency department (ED) visits. The clinical trajectory of 
RTI can range from rapid recovery to severe respiratory and multior-
gan impairment requiring ICU admission. Timely risk stratification is a 
critical component for the identification of patients at high risk for fur-
ther deterioration requiring ICU care, since delayed ICU admission has 
been associated with worse outcomes.
Objectives: From 2020 to 2021, we conducted a biomarker study on 
patients presenting to the ED with respiratory symptoms. The pre-
sent analysis aims to investigate the impact of deferred ICU admission 
on clinical outcomes and explore the potential utility of longitudinal 
Interleukin-6 (IL-6) measurements for early identification of patients 
requiring ICU care.
Methods: Patients presenting with symptoms of respiratory illness to 
the ED of the University Health Network (Toronto, CA) were enrolled. 
Individuals requiring inpatient management were categorized into 
three groups based on their ICU admission status: direct ICU admis-
sion from the ED, secondary transfer to the ICU after admission to the 
ward or discharge at home, and no ICU admission. The primary out-
come was mortality at 28 days. As prognostic marker for ICU require-
ment, plasma IL-6 levels were measured on day 1, 2, 3, 5, and 7 after 
enrollment by immunoassay. In addition to descriptive statistics, we 
compared the discriminative ability of IL-6 for the prediction of ICU 
admission using ROC-curves.
Results: Of the 310 patients enrolled in the study, 168 required inpa-
tient management, with 17 admitted to the ICU (11 directly and 6 sec-
ondary). Median age was 61  years; 12% had a community-acquired 
pneumonia, and 10% manifested signs of COVID-19 pneumonia, with 
no significant inter-group differences.
Patients with secondary ICU admission showed a higher mortality rate 
compared to directly admitted patients (4/6 vs. 1/11, p = 0.03, Fig-
ure 1A). Plasma IL-6 levels at enrollment could discriminate for the risk 
of mechanical ventilation (p < 0.01) and mortality (p < 0.05) but failed 
to stratify for the overall requirement of ICU admission (p = 0.52). 
Distinct longitudinal trajectories of plasma IL-6 levels were found for 
each of the 3 admission groups (Figure  1B). Higher IL-6 concentra-
tions at day 1, 2, 3 and 7 were measured among patients with second-
ary admission compared to individuals not requiring ICU (p < 0.05). In 
patients not immediately admitted to ICU, IL-6 measurements at day 2 
showed a higher discriminative ability for the prediction of secondary 
ICU admission (AUC 0.92; cut-off value 209.3  pg/ml, Sen 1, Spe 0.92) 
compared to day 1 (AUC 0.73; cut-off value 22.9  pg/ml, Sen 1, Spe 
0.47).

Conclusions: These findings demonstrate an association of deferred 
ICU admission with poor outcomes in patients with respiratory symp-
toms. Sequential measurements of IL-6 might be useful for stratifica-
tion and early identification of patients at risk of further deterioration 
requiring transfer to an ICU facility.

 Figure  1 (abstract 000524)  A Percentage of survivors (green) and 
non-survivors (red) at 28 days. Patients with secondary transfer to ICU 
had a higher 28-day mortality compared to directly admitted patients 
(p = 0.03). B Longitudinal trajectories of plasma IL-6 levels in patients 
who were not admitted to ICU (green line), directly admitted to ICU 
(blue line), and those who were secondary transferred to ICU after 
admission to the ward or discharge at home (orange line)
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Introduction: Volume expansion (VE) is applied during the periopera-
tive period to restore blood pressure. However, excessive fluid balance 
is related to worse outcomes. A prediction of fluid responsiveness (FR) 
should therefore be performed before starting VE in order to optimize 
the fluid balance. A change in pulse pressure variation (PPV) during 
the recruitment maneuver (RM) is commonly used on surgical patients 
during the perioperative period, but the hemodynamic status might 
be deteriorated during RM.
Objectives: We aimed to evaluate whether a change of PPV from a 
transient reduction of tidal volume [reverse tidal volume challenge 
(rTVC)] can predict FR.
Methods: Patients who were scheduled for elective high risk abdomi-
nal surgery under general anesthesia using mechanical ventilation 
with an arterial catheter were included. After the induction of anesthe-
sia, the tidal volume (VT) was set to 8 ml/kg for 5 min, and then rTVC 
was performed by decreasing VT from 8 to 6 ml/kg for 1 min. Hemody-
namic variables, PPV were obtained before and immediately after rTVC 
was conducted. VE (250 ml, normal saline) was infused for 10 min. CI 
was measured by pulse contour analysis (HemoSphere®, Edwards). A 
positive FR (+veFR) was defined by the function of CI ≥ 10%. Changes 
to PPV during rTVC (∆PPV) were calculated as absolute values. Receiver 
operating characteristic curves were constructed and reported as 
areas under the curve (AUC) to predict +veFR.
Results: Fifty measurements were performed on 29 patients. Of 
these, 17 of the 50 assessments (34%) were +veFR. The mean age 
was 60 ± 12  years old, while 17/29 patients (58.6%) underwent liver 
surgery and 15/29 (51.7%) were ASA III. There were no differences in 
procedures or baseline hemodynamic variables, except PPV, between 
patients with +veFR and those with negative FR (-veFR) (Table 1). Only 
PPV decreased during rTVC in patients with +veFR (Table 2) and ∆PPV 
was greater in patients with +veFR than in the group (4 ± 2 vs 2 ± 1, 
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p < 0.05, respoectively). ∆PPV (AUC 0.84 [0.73–0.95]) and baseline PPV 
(AUC 0.82 [0.71–0.93] had the highest AUC for predicting +veFR with 
cut off values of ≥ 3.5 (sensitivity (Sn) 59%, specificity (Sp) 91%) and 
≥ 12 (Sn 82%, Sp73%), respectively (Figure 1).
 

Table 1 (abstract 000525) Baseline hemodynamic variables between 
patients with +veFR and −veFR

Hemodynamic variables +veFR (n = 17) −veFR (n = 33) p‑value

Pulse pressure variation 
(%)

15 ± 4 9 ± 5 < 0.01

Stroke volume variation 
(%)

14 ± 3 10 ± 4 < 0.01

Pleth variability index (%) 16 ± 4 10 ± 5 < 0.01

Stroke volume (mL) 70 ± 12 83 ± 26 0.1

Cardiac index (L/min/m2) 3.0 ± 0.7 3.3 ± 1.1 0.2

Mean arterial pressure 
(mmHg)

76 ± 15 76 ± 11 0.9

Heart rate (bpm) 73 ± 15 67 ± 16 0.2

Table 2 (abstract 000525)  Hemodynamic changes after reverse tidal 
volume challenge in +veFR and −veFR (*p < 0.05 Before vs After rTVC)

Hemodynamic variables Before rTVC 
(Vt 8 ml/kg)

After rTVC 
(Vt 6 ml/kg)

Pulse pressure variation (%)

+veFR 15 ± 4 10 ± 4*

−veFR 9 ± 5 7 ± 2

Mean arterial pressure (mmHg)

 +veFR 75 ± 15 76 ± 11

−veFR 76 ± 10 76 ± 10

Conclusions: ∆PPV during rTVC and baseline PPV can predict FR in 
high-risk surgical patients during perioperative period.

 Figure  1 (abstract 000525) Baseline variables? PPV to predict FR 
+ve
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Introduction: Acute respiratory distress syndrome (ARDS) is a common 
disease in intensive care unit. Frailty, as a new prognostic indicator to 
describe the pre-hospital status, has received more and more attention in 
older patients with critically illness. However, it has not been elucidated 
whether or not frailty is associated with outcome of older patients with 
ARDS.
Methods: This was a retrospective cohort study conducted in the intensive 
care unit of a tertiary hospital. Aged 65 or older critically ill patients with 
ARDS were included and we accessed the clinical frailty scale (CFS) score 
before admission of these patients retrospectively. CFS score ≥ 5 was con-
sidered frailty. The outcome of this study was 28-day mortality.
Results: A total of 281 patients were included in the final analysis and 
59.8% (168) of them were frail according to CFS (≥ 5). Frail patients had 
higher risk of 28-day mortality compared to those not frail (Hazard Ratio 
[HR] 2.94, 95% Confidence Interval [CI] 1.53–5.66, p = 0.001). 28.1% (n = 79) 
of all patients died within 28 days and the incidence of frailty was higher 
in death group than that of survivor group (82.0% vs 53.6%, p = 0.000). 
In multivariable cox regression, frailty was an independent risk factor for 
28-day mortality in older patients with ARDS (HR 2.1422, 95% CI 1.247–
3.676), P = 0.006).
Conclusions: In older patients with ARDS, the presence of frailty increased 
hazard ratio of 28-day mortality. The findings of this study implicated the 
importance of risk stratification of older patients with ARDS by clinical 
frailty before critical illness.
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Introduction: The severe pressure ulcers (PUs) can worsen the 
patient’s condition or require surgical treatment, which can increase 
the patient’s medical expenses and increase the workload of medical 
staff in the intensive care unit (ICU) [1, 2].
Objectives: There are various evaluation tools for PU grade such as 
Braden score, Norton scale and Waterlow scale [3, 4]. These are widely 
used as important tools for assessing PU grade, but they have the 
disadvantage of being subjective and some factors are difficult to 
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understand [5]. Therefore, we developed an artificial intelligence (AI) 
model that can monitor the patient’s condition in real-time to predict 
the occurrence of PUs and inform the medical staff.
Methods: In this study, patients with recoded for PUs occurrence in the 
nursing recodes and granted for PU grade were extracted from MIMIC-IV 
data [6]. Patients who had already occurred PUs before admission to the 
ICU were excluded from this study. Furthermore, we used almost variables 
that were used in previous studies related to pressure ulcers, as shown in 
Figure 1. We developed various machine learning (ML) models and deep 
learning (DL) models using multivariate time series data to develop predic-
tive models, but we found that the performance of the model is degraded 
for missing values in the data. To overcome this problem, the multivariate 
time-series in real-data has missing values, and various models have been 
developed to solve this problem, including the GRU-D model. However, 
the GRU-D model also cannot handle such missing last observation value. 
So we developed the GRU-D++ model based on the GRU-D model to 
overcome this problem.
Results: As shown in Table 1, the logistic regression model and GRU-D++ 
model showed high performance among ML models and DL models. In 
the case of GRU-D++ model, AUROC was 0.941 at the PU occurrence time, 
and the AUROC was 0.910 at the 48 h before the occurrence of PU.
 

Table 1 (abstract 000532) Performance comparison of various AI 
models

tzb*0 h tzb12 h tzb24 h tzb48 h

AUROC AUPRC AUROC AUPRC AUROC AUPRC AUROC AUPRC

Logistic 
regres-
sion

0.815 0.415 0.812 0.420 0.809 0.424 0.804 0.435

Decision 
tree

0.572 0.138 0.576 0.147 0.573 0.151 0.57 0.163

Random 
forest

0.821 0.393 0.818 0.400 0.814 0.404 0.808 0.413

XGBoost 0.813 0.382 0.809 0.390 0.804 0.392 0.799 0.406

RNN 0.867 0.496 0.856 0.478 0.860 0.505 0.853 0.516

GRU 0.913 0.619 0.905 0.612 0.899 0.616 0.878 0.593

LSTM 0.910 0.589 0.902 0.595 0.895 0.583 0.876 0.577

GRU-D 0.938 0.694 0.933 0.688 0.926 0.677 0.906 0.654

GRU-D++ 0.941 0.694 0.936 0.687 0.930 0.683 0.910 0.659

tzb*: time-zero base

Conclusions: The AI-based PU prediction model developed in this 
study can be utilized to monitor the patient’s condition in real-time 
and provide the medical staff with estimated timing of occurrence. 
Through this model, we can predict PU status in advance to improve 
patient’s conditions and alleviate the workload of the medical staff in 
the ICU.

Figure  1 (abstract 000532)  The variables for develop a pressure 
ulcer occurrence predict model 
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Introduction: The aim of this study was to establish clinical character-
istics of patients after acute ischemic stroke (AIS).
Objectives: Our acute ischemic stroke database consist of cause, sub-
type, treatment, etc. We investigate clinical characteristics of these 
patients.
Methods: In total, 972 consecutive patients with AIS were included 
from 2017 to 2022. We analyzed database after acute ischemic stroke 
from the database and medical records including neurosonology lab.
Results: Among the risk factors, hypertension was observed in 684 
patients (70.4%), diabetes mellitus in 326 patients (33.5%), hyperlipi-
demia in 284 patients (29.2%), previous stroke history in 170 patients 
(17.5%), coronary heart disease in 72 patients (7.4%), atrial fibrilla-
tion in 169 patients (17.4%) and a history of smoking in 378 patients 
(38.9%). Regarding the types of stroke, ischemic stroke was observed 
in 886 patients (91.1%), AIS with hemorrhagic transformation was 
seen in 18 patients (1.9%) and transient ischemic attack in 68 patients 
(7.0%). By TOAST classification with neurosonology lab., large artery 
atherosclerosis was observed in 339 patients (34.9%), small vessel 
occlusion in 235 patients (24.2%), cardioembolism in 181 patients 
(18.6%), other determined causes in 25 patients (2.6%) and unde-
termined causes in 192 patients (19.7%). Mildly severe strokes were 
observed in 694 patients (71.4%), moderately severe strokes, in 174 
patients (17.9%), and severe strokes in 104 patients (10.7%). Reca-
nalization treatment was performed in 135 patients (13.9%), IV throm-
bolysis in 67.5%, endovascular treatment in 16%, and combined IV 
thrombolysis and endovascular treatment in 16.5%.
Conclusions: Our findings suggest that stroke mechanisms were simi-
lar to those reported by previous studies; however, the mechanism of 
large artery atherosclerosis seems more prevalent than in other stud-
ies. Only 13.9% patients underwent recanalization treatment, so a bet-
ter system for treating patients with acute stroke seems necessary.

https://doi.org/10.13026/6mm1-ek67
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Introduction: Due to the improvement of intensive care unit (ICU) 
care, the number of patients with difficulty to wean and requiring 
home mechanical ventilation (HMV) after critical illness is increasing 
in Korea, but the predictors of patients requiring palliative care due to 
the high risk of death and clinical manifestations are not well known.
Objectives: The clinical characteristics and the predictors of the long-
term survival of patients requiring HMV were analyzed.
Methods: From January 1, 2017 to September 31, 2022, a retrospec-
tive analysis was performed on patients who were admitted to the ICU 
and who were difficult to wean and consecutively applied HMV after 
tracheostomy in Konyang university hospital, Daejeon, Korea. At least 
6 months after application of HMV were followed up, and predictors of 
90-day survivors were analyzed by comparing clinical characteristics, 
laboratory findings, and HMV application status.
Results: During the study period, 89 of 95 HMV patients were analyzed, 
and 31 patients (34.8%) survived to 90  days and 22 patients (24.7%) 
survived to 180  days. 90-day survivors had low Charlson comorbidity 
index (p = 0.024), ICU admission due to respiratory and cardiovascular 
cause and sepsis (p = 0.032), low CRP level on HMV (p = 0.001) compar-
ing 90-day non-survivors (Tables 1, 2). There were no significant differ-
ences between the two groups in APACHE II score, body mass index, 
vasopressor use, pro-BNP level at ICU admission, serum albumin, cre-
atinine, hemoglobin, lymphopenia, cause and tidal volume/predicted 
body weight of kg and mode of HMV on applying HMV (Tables 1, 2). In 
univariate analysis, 90-day survival was associated with young age, low 
Charlson comorbidity index, respiratory and cardiovascular cause and 
sepsis at ICU admission, and low CRP level on HMV, and in multivariate 
analysis, it was associated with low CRP level (Table 3).
Conclusions: In conclusions, 34.8% of patients survived more than 
90 days and was associated with young age, low Charlson comorbidity 
index, respiratory and cardiovascular cause and sepsis at ICU admis-
sion, and low CRP level on HMV.
Table 1 (abstract 000538)  Baseline characteristics of patient using 
HMV* at ICU admission
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Introduction: Sepsis-associated encephalopathy (SAE), which is inde-
pendently associated with increased mortality, may be worsen by 
systemic causes of secondary brain injury (SSBI), that are frequently 
observed in ICU patients.
Objectives: We aimed to investigate the association between the 
presence of at least one SSBI within the first 48 h of intensive care unit 
(ICU) admission with outcomes of SAE patients.
Methods: We performed a retrospective analysis using data from 
the French OUTCOMEREA multicenter prospective database. We 
included consecutive patients without primary brain injury with SAE 
[defined by a score on the Glasgow coma scale ≤ 13 and severe sep-
sis or septic shock (SEPSIS 2.0 definition) criteria] requiring invasive 
mechanical ventilation at ICU admission. For each patient, we ana-
lyzed SSBI events (abnormal glycemia (< 3  mmol/L or ≥ 11  mmol/L), 
hypotension (DBP£50  mmHg), temperature abnormalities (< 36  °C or 
≥ 38.3  °C), anemia (hematocrit < 21%), dysnatremia (< 135  mmol/L or 
≥ 145  mmol/L), oxygenation abnormalities, dyscapnia (< 35  mmHg 
or ≥ 45 mmHg) present within the first 48 h of ICU admission and the 
impact of their control at day-3 on day-28 mortality and neurological 
recovery.
Results: Of the 4799 septic patients, 995 patients with SAE were 
included. Compared to decedents at day-28, alive patients had sig-
nificantly less SSBI within the first 48 h of ICU admission, including less 
hypoglycemia (< 3  mmol/L), less hypotension (DAP < 50  mmHg), less 
hypothermia (< 36  °C) and anemia (hematocrit < 21%) within the first 
48  h of ICU admission. After adjusting for diagnostic, comorbidities 
and SOFA score, the control of the following SSBI at day-3 was signifi-
cantly associated with lower day-28 mortality for blood pressure (dias-
tolic pressure > 50  mmHg: aHR = 1.77 [1.34–2.34], oxygenation  (PaO2 
between 60 and 200 mmHg: aHR = 1.78 [1.2–2.63], p = 0.02), glycemia 
(glycemia between 3 and 11  mmol/L: aHR = 1.41 [1.1–1.8], p = 0.01), 
temperature (36 °C–38.3 °C: aHR = 1.46 [1.12–1.91], p = 0.007). Control 
of the SSBI at day-3 was significantly associated with a better day-28 
neurological recovery.
Conclusions: The control of several SSBI (particularly oxygenation, 
arterial pressure, glycemia, temperature) within the 3 first days of ICU 
admission is associated with lower mortality and better neurological 
recovery in SAE patients.
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Table (abstract 000539) Multivariate analyzes of the controle of SSBI 
at day-3 on mortality and neurological recovery at day-28

SSBI: Systemic causes of secondary brain injury, aHR: adjusted hazard ratio

Each line represents a separate adjusted analysis, evaluating the association of 
different SSBI with outcomes (Day-28 mortality, Day-28 Neurological recovery)

The outcomes at Day-3 concerned the patients with an initial anormal SSBI 
within the first 48h of ICU admission

*aHRs are calculated with univariate Cox models censored at Day-28 after 
adjustment to the SOFA score without neurological component at ICU 
admission, the type of admission (medical versus other) and the existence of 
hepatic comorbidities

*aORs are calculated with logistic regression model after adjustment to the 
SOFA score without neurological component at ICU admission, the type of 
admission (medical versus other) and the existence of hepatic comorbidities. 
Day-28 Neurological Recovery defined as Glagow score (GCS) > 13 at Day-28

If the patient was discharged survivors before Day-28, the value of the GCS on 
the day of discharge is used

If patient died on Day-28, non-recovery of the GCS on Day-28 is considered
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Introduction: Inflammation is an important mechanism of stroke. 
Inflammatory cells and cytokines largely contribute the pathophysiol-
ogy of inflammatory arthritis.
Objectives: We evaluated the risk of stroke and compared the medical 
expenses between the patients of inflammatory arthritis and matched 
population, using data from National Health Insurance Service.
Methods: We defined the patients of ankylosing spondylitis, seroposi-
tive rheumatoid arthritis, and psoriatic arthritis and enteropathic spon-
dyloarthropathy, using the combination of main diagnosis and V code 
of rare incurable diseases. Control group was defined by 1:5 propensity 

matching in each disease. Newly developed stroke was defined as the 
patients with the main diagnosis of (I60–64) and (1) brain imaging, or 
(2) prescription of stroke medication or related intervention.
Results: Seropositive rheumatoid arthritis was associated with more 
frequent stroke occurrence in the population of patient and control 
group of seropositive rheumatoid arthritis (Hazard ratio 1.11, 95% 
CI 1.02–1.20, p value = 0.012). Medical expenses in outpatient clinic, 
which is not related to stroke, was larger in all inflammatory arthritis 
with stroke. In-patient medical expenses related to stroke in seroposi-
tive rheumatoid arthritis patients, was larger than the control group, 
though statistically insignificant.
Conclusions: Seropositive rheumatoid arthritis was a predictor of the 
more frequent stroke occurrence. To decrease the comorbid stroke 
and following burden of social cost, the careful concern is needed for 
the early diagnosis and active management of inflammatory arthritis, 
especially seropositive rheumatoid arthritis. The underlying correla-
tion between the inflammatory arthritis and the stroke needs further 
studies.
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Introduction: Recently, the recruitment-to-inflation ratio (R/I ratio) 
from the single-breath (R/ISB) technique has been proposed for iden-
tifying lung recruitability in ARDS. This technique is modified from the 
end-expiratory lung volume (EELV) measurement principle of differ-
ent positive end-expiratory pressure levels. Also, electrical impedance 
tomography (EIT) can estimate the delta EELV, providing the poten-
tial role of EIT in measuring the R/I ratio. However, a study comparing 
those techniques has not been conducted.
Objectives: We aimed to analyze the relationship between the R/ISB 
from exhaled tidal volume measurement and the R/I ratio from EIT-
derived (R/IEIT) parameters. In addition, we analyzed the predictive 
performance of the R/I ratio regarding lung recruitability by the EIT 
technique.
Methods: The single-center prospective physiological study was con-
ducted on moderate to severe ARDS. The R/ISB was initially performed. 
Simultaneously, the EIT data were recorded and followed by the 
recruitment maneuver (RM). Then, variables used to analyze the rela-
tionship were recruited volume (Vrec) by single-breath technique and 
EIT as well as R/I ratio by both methods. Regarding lung recruitability 
by EIT, we analyzed the average percentage change of gas distribution 
of dependent regions of interest (ROI) 3 and 4 during RM (difference 
of end of RM and before RM). We use the median value of the aver-
age percentage change in the ROI 3 and 4 for discriminating potential 
recruiters and non-recruiters.
Results: Twenty-one patients were enrolled. Eight patients (38%) 
were severe ARDS. The Vrec by EIT strongly correlated to the Vrec by 
single-breath technique (R = 0.680, P = 0.001). Similarly, a strong 
correlation was found between the R/ISB and the R/IEIT (R = 0.653, 
P = 0.001). Nevertheless, the Bland–Altman plot between Vrec by both 
techniques showed a mean difference of − 46.09  ml (with 1.96 SD 
of − 249.07  ml to 156.89  ml). The percentage of EIT-tidal impedance 
change at the dependent area during RM did not correlate with both 
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the R/ISB (R = 0.080, P = 0.732) and the R/IEIT (R = 0.191, P = 0.407). 
The median value in the average percentage change in the ROI 3 and 
4 was 11.5% which was determined as the threshold value for discrimi-
nating potential recruiters and non-recruiters.
The area under the ROC curve was analyzed to determine the pre-
dictive performance of the R/I ratio from both methods. The R/IEIT 
showed the AUC of ROC of 0.818 (P = 0.014), while the R/ISB showed 
0.545 (P = 0.725). The threshold value of R/IEIT to discriminate poten-
tial recruitability was 0.89, providing sensitivity and specificity of 
81.8% and 90%, respectively.
Conclusions: The R/IEIT was strongly correlated with the R/ISB. The R/
IEIT showed better predictive performance regarding lung recruitabil-
ity than R/ISB.

The ROC analysis of the R/I ratio by EIT and the R/I ratio by single-
breath method to predict lung recruitability.
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Introduction: Apoptosis has recently been identified as an important 
mechanism of septic cell death. Efficient apoptosis requires the upreg-
ulation of key pro-apoptotic regulators, such as initiator or executioner 
caspases, Bax/Bak protein, and Smac (second mitochondria-derived 

activator of caspases). The pro-apoptotic regulators lead to outer 
membrane permeabilization and inhibit the antiapoptotic action of 
the survivin protein and the X-linked inhibitor of apoptosis protein 
(XIAP) on executioner caspases (1). The apoptotic and antiapoptotic 
interactions seem to orchestrate the septic processes and their fragile 
balance defines cell survival.
Objectives: The purpose of the study is to evaluate whether the 
induction of certain apoptotic (executioner caspase-3, initiator of the 
extrinsic pathway caspase-8, or of the intrinsic pathway caspase-9, 
Bax/Bak, and Smac) or antiapoptotic proteins (survivin, XIAP) might be 
related to mortality in sepsis.
Methods: The study sample of this prospective single-center study 
consists of adult and pediatric ICU patients with sepsis (S), compared 
to non-infectious inflammation (I) and healthy controls (H). Consecu-
tive serum samples were collected on the 1st day of ICU admission. The 
expression of serum apoptotic and antiapoptotic biomolecules was 
determined through enzyme-linked immunosorbent assay (ELISA).
Results: Out of 82 patients enrolled in the study, 26 were adults (9 
S, 9 I, and 8 H) and 56 children (31 S, 18 I, and 7 H). Caspase-8 was 
correlated with Bax/Bak (rs = 0.257, p = 0.03), while XIAP was posi-
tively correlated with Smac (rs = 0.463, p = 0.001) and ne caspase-9 
(rs = − 0.525, p = 0.021). In adult sepsis, caspase-3 (p = 0.005) and 
survivin (p < 0.001) were increased and Bax/Bak decreased (p = 0.02) 
compared to controls; caspase-9 was increased in pediatric sepsis 
(p = 0.017). Among septic non-survivors, increasing trends were dem-
onstrated for caspases 9 and 3, Smac, XIAP, and survivin and decreas-
ing for caspase-8 and Bax/Bak (adults only, p < 0.001). In all ICU groups 
(S and I), Smac and XIAP were induced and Bax/Bak repressed among 
non-survivors, compared to survivors (Fig. 1).
Conclusions: Our results show that the orchestration of certain apop-
totic and anti-apoptotic mediators might be linked to sepsis and to 
unfavorable outcome in ICU.

Figure  1 (abstract 000542)  Increasing trends for Smac/Diablo and 
XIAP and decreasing for Bax/Bak serum levels among non-survivors in 
adult and paediatric ICU patients
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Introduction: Mechanical ventilation (MV) is commonly needed in 
poor-grade subarachnoid hemorrhage (SAH) patients. Especially these 
patients commonly suffer from a lung injury, which may affect oxygen 
delivery to the brain.
Objectives: In this study, we aimed to investigate the association 
between lung injury and brain tissue hypoxia after SAH.
Methods: In this observational study, 72 consecutive SAH patients on 
MV with brain tissue oxygen tension  (PbtO2) monitoring (Fig 1) admit-
ted between 2011 and 2021 to the Neurocritical Care Unit (NICU) at 
Innsbruck Medical University Hospital were included. Various determi-
nants as  PbtO2, cerebral perfusion pressure (CPP),  PaO2,  pCO2, and  FiO2 
were collected whenever available. Lung injury was defined based 
on the degree of hypoxemia using Horowitz Index  (PaO2/FiO2 Ratio, 
mmHg): mild (> 200–300  mmHg), moderate (> 100–200  mmHg), and 
severe (≤ 100 mmHg) [1]. Generalized estimating equations were used 
to analyze the longitudinal data.
Results: Patients had a median Glasgow Coma Scale of 3 [IQR 3–9] 
and were 59  years old [IQR 47–67]. A total of 6966 data points were 
analyzed. The median  PaO2 was within the normal range 94  mmHg 
[IQR 84–104] and normocapnia was observed with a median  pCO2 of 
40 mmHg [IQR 37–43]. The median Horowitz index during the hospital 
course was 231 mmHg [IQR 183–293] and brain tissue oxygen tension 
 (PbtO2) was 27 mmHg [IQR 20–33]. Mild lung injury was observed in 
43.9%, moderate in 32.3%, and severe in 0.9% of measurements. The 
decrease in Horowitz index was observed between 3 and 10 days after 
bleeding, with the lowest HI 214 mmHg [IQR 88–588] on day 7 (Fig 2). 
There was no independent association between  PaO2/FiO2 ratio and 
 PbtO2 (p = 0.074). Determinants for improved  PbtO2 were  pO2,  pCO2, 
inspired  FiO2, and cerebral perfusion pressure even adjusting for con-
founding factors of age and the Hunt & Hess scale.
Conclusions: Lung injury is common in patients with subarachnoid 
hemorrhage. Our results confirm the hypothesis that employing ven-
tilator strategies and optimizing cerebral perfusion pressure is needed 
to prevent cerebral hypoxia independent of the degree of lung injury.

 Figure  1 (abstract 000545)  Multimodal neuromonitoring in suba-
rachnoid hemorrhage patient

Figure 2 (abstract 000545)   Lung function (median  PaO2/FiO2 ratio, 
mmHg) in subarachnoid hemorrhage patients during hospitalization

References
1. ARDS Definition Task Force; Ranieri VM, Rubenfeld GD, Thompson BT, Fer-

guson ND, Caldwell E, Fan E, Camporota L, Slutsky AS. Acute respiratory 
distress syndrome: the Berlin Definition. JAMA. 2012 Jun 20;307(23):2526-
33. https:// doi. org/ 10. 1001/ jama. 2012. 5669. PMID: 22797452.

Topic: Neurointensive care

000550  
Effects of hypercapnia on alveolar epithelial cells and macrophages 
infected with pneumonia‑causing bacteria
E. Campaña-Duel1, L. Morales-Quinteros2, A.  Ceccato3, A. 
Areny-Balagueró4, P.  Conde5, L.  Blanch6, L. Fernandez-Barat7, A.  Artigas8, 
M. Camprubí4
1Respiratory Patophysiology, Institut d’Investigació i Innovació Parc 
Taulí (I3PT), Sabadell, Spain; 2Intensive Care, Hospital Universitari Sagrat 
Cor - Grup Quirónsalut, Barcelona, Spain; 3Institut d’investigació i 
innovació parc tauli (i3pt)/ciberes, Universitat Autònoma de Barcelona, 
Cerdanyola del Vallès, Spain; 4Institut d’investigació i innovació parc 
tauli (i3pt), Universitat Autònoma de Barcelona, Cerdanyola del Vallès, 
Spain; 5Fundació clínic, Institut d’Investigacions Biomèdiques August Pi i 
Sunyer (IDIBAPS), Barcelona, Spain; 6Institut d’investigació i innovació parc 
taulí i3pt, Parc Taulí Hospital Universitari, Sabadell, Spain; 7Pneumology, 
Hospital Clínic de Barcelona, Barcelona, Spain; 8Department of Intensive 
Care Medicine, Corporacion Sanitaria Universitaria Parc Tauli, Barcelona, 
Spain
Correspondence: E. Campaña-Duel
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000550

Introduction: Streptococcus pneumoniae (SPNE) and Pseudomonas 
aeruginosa (PA) are frequent causes of pneumonia. Patients with 
advanced lung disease commonly develop hypercapnia.
Objectives: This project aims to evaluate the bacterial survival and 
biological response of the co-culture of alveolar epithelial cells 
(HPAEpiC) and macrophages as a result of infection with different 
types of bacteria (PA and SPNE) under different  CO2 concentrations.
Methods: Co-cultures of HPAEpiC cells and THP-1 cells differenti-
ated to macrophages were separately infected with PA or SPNE for 
1  h at 37  °C under normocapnic (5%  CO2) or hypercapnic (15%  CO2) 
conditions. Extracellular and intracellular bacterial survival was then 
assessed after infection.
24  h after infection, at 5% or 15%  CO2, intracellular and extracellular 
proteins were analyzed by ELISA for inflammatory mediators (IL-1β, 
IL-8, CCL-2). Cell binding ZO-1 protein was measured 1 and 24 h after 
infection. Apoptosis was also assessed by cytometry and TUNEL assay.
Results: Infection with PA or SPNE in a culture of HPAEpiC and THP-1 
cells under hypercapnia increases inflammation and decreases phago-
cyte chemotaxis (Figure  1A, B). Hypercapnia would potentiate ZO-1 
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production in the co-culture after infection but not 24 h later, showing 
SPNE infection the poorest regeneration levels (Figure 1C). In addition, 
PA-infected THP-1 cells show decreased apoptosis under hypercapnia 
compared to normocapnia conditions (Figure D, E).
The inflammatory response against PA eliminates most of the extra-
cellular bacterial load, but hypercapnia allows PA to multiply intra-
cellularly (Figure  1F, H). On the other hand, cell cultures achieve to 
eliminate 50–60% of the initial SPN inoculum, which could establish 
intracellular niches under 5% and 15%  CO2 (Figure 1G, I).
Conclusions: The hypercapnic condition on bacterial-infection 
response could play a detrimental role in PA and SPN infection.

Figure  1 (abstract 000550)   Biological response of HPAEpiC and 
THP-1 cells after infection at 5% and 15% of  CO2. (A, B) Protein con-
centration in cell culture supernatant of proinflammatory IL-1β (A) and 
chemoattractant IL-8 (B) mediators 24 hours post-infection with PA 
or SPNE of the HPAEpiC and THP-1 cells co-culture under 5% or 15% 
of  CO2. (C) ZO-1 protein concentration in total intracellular protein 1 
and 24 hours post-infection with PA or SPNE of the HPAEpiC and THP-1 
cells co-culture under 5% or 15% of  CO2. (D, E) Apoptosis was assessed 
in THP-1 cell cultures infected with PA or SPNE 24 hours post-infection. 
Analysis was done through fluorescence microscopy, TUNEL* cells 
were then quantified among total cells. (F, G) Extracellular bacterial 
survival of PA and SPNE immediately at the end of infection compared 
to the initial inoculum administrated. (H, I) Intracellular bacterial sur-
vival of PA and SPNE in HPAEpiC and THP-1 cell co-culture immediately 
at the end of infection and 1 hour after compared to the initial inocu-
lum administered. n = 4 in bacterial survival assays, n = 9–12 in protein 
analysis and n = 2 in TUNEL assay. Data represented as mean ± SEM. 
*p ≤ 0.05 vs control—5%  CO2. #p ≤ 0.05 vs control—15%  CO2. †p ≤ 0.05 
vs PA—5%  CO2. $p ≤ 0.05 vs SPNE—5%  CO2. %p ≤ 0.05 vs same experi-
mental group at 1  h. PA: P. aeruginosa. SPNE: S. pneumoniae. ZO-1: 
zonula occludens
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Introduction: Critical patients have high global morbidity and mor-
tality rates. Some studies have used SEA-MAKE score to predict major 
adverse kidney events, but there is few data about it’s validity as a pre-
dictor for mortality in UCI patients. This score can be used at point of 
care and may be a good predictive marker for mortality in critically ill 
patients.
Objectives: Main purpose of this study was to identify if SEA-MAKE 
score is a good predictor for mortality in patients admitted in intensive 
care unit (ICU).
Methods: This is a single-center, retrospective, observational study, 
that was conducted in ICU patients admitted at Gregorio Marañon 
hospital, between February–March 2023. Exclusion criteria were 
chronic kidney disease (CKD) and age < 18 years. SEA-MAKE score was 
calculated at admission in ICU, wich included following parameters: 
Glasgow coma scale (3 points), tachypnea (1 point), vasopressor use 
(1 point), invasive mechanical ventilation (IMV) (2 points), oliguria 
defined as output urinary < 0,5  ml/kg/h (2 points), serum creatinine 
rising > 3 times (5 points), Blood urea nitrogen (BUN) > 40  mg/dl (3 
points), hematocrit < 30% (2 points) and trombocytopenia < 150 10E3/
μL (1 point).
Additionally, the following data was collected: age, reason for admis-
sion, Charlson index, need for IMV, vasopressor requirements and 
outcome. Severity of illness at admission was established by Acute 
Physiology and Chronic Health disease Classification System II 
(APACHE II) score and Sepsis related Organ Failure Assessment (SOFA).
Categorical data was presented as percentages. Continuous data was 
expressed as mean and standard deviation (SD), or median with inter-
quartile range (IQR) for continuous variables. Capacity of SEA-MAKE 
score to predict ICU mortality was stablished using the area under 
the receiver operating characteristic curve (AUROC). Estimation of 
calibration was established through Hosmer–Lemeshow goodness 
of fit test. To evaluate extent to which SEA-MAKE score was valid for 
prediction ICU mortality, sensitivity (S), specificity (E), overall validity 
of prediction, positive and negative predictive values (PPV, NPV) were 
determined.
Results: Seventy patients were included. Mean age was 58 ± 17 years 
and 50% were male. Most common reason for admission was sepsis 
(37.1%). Median Charlson index 1 (IQR 0–2). 42.9% patients required 
IMV, with a median 4 days (IQR 1–7), and 55.7% patients needed vaso-
pressors. Median SEA MAKE 3 (IQR 1–6). Mean admission severity score 
by APACHE II 14 ± 7 and SOFA 5 ± 4. Median ICU stay was 5 days (IQR 
3–9) and 8.7% mortality.
In univariate analysis we found that SEA-MAKE score determined at 
ICU admission was significantly higher in no survivors (10 ± 6) than in 
survivors patients (4 ± 3) (p < 0.01).
According AUROC curves, SEA-MAKE score had an adequate capac-
ity for discriminating (AUC 0.83, 95% CI: 0.65–1) and a good calibra-
tion ability (Chi-squared test 5.5 p = 0.590) to predict mortality in ICU 
patients. A cut-off of 5 was the best value for predicting mortality: sen-
sitivity 83% and specificity 76%, with positive predictive value (PPV) 
25% and negative predictive value (NPV) 98%. (Figure 1).
Conclusions: In our experience SEA-MAKE score applied at admission 
in ICU patients, may be a good predictor for mortality.
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 Figure 1 (abstract 000551) SEA-MAKE score a predictor for mortality
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Introduction: Acute kidney injury (AKI) is a common complication in 
the Intensive Care Unit (ICU). According to studies, AKI affects 30–60% 
of critically ill patients. Renal Resistive Index (RRI) has shown promise 
in early detection of AKI in ICU patients.
Objectives: The aim of this study was to identify if RRI, measured 
within 24 h from admission, is a independent prognostic factor for AKI 
in critically ill patients.
Methods: This is an observational, prospective study performed in 
ICU patients admitted at Gregorio Marañon Hospital (Madrid, Spain), 
between February–March 2023. Exclusion criteria were chronic kidney 
disease (CKD), age < 18  years and bad echographic window. RRI was 
obtained within 24 h of admission in ICU, this was measured by one 
of four operators who had at least one year’s clinical experience in RRI 
method. Both kidneys were examinated, measurements were made at 
two sites on each kidney in an interlobular or arcuate artery. From the 
pole RRI values, a mean RRI was computed.
The following data was collected for each patient at the time of RRI 
measurement and after 72h of admission: age, reason for admission, 
cardiovascular risk factors, need for invasive mechanical ventilation 
(IMV), vasopressor requirements, use of nephrotoxic drugs. Severity of 
illness was graded by means of APACHE II score. Urea, creatinine and 
BUN values, also glomerular filtration rate was calculated using EPI-
CKD equation. For AKI diagnosis and classification, we used KDIGO 
criteria.
Descriptive statistics were expressed as mean ± SD, or median with 
interquartile range for continuous variables and percentages for cat-
egorical data. In univariate analysis, RRI means were compared by 

Student T test. Association between IRR and AKI was estimated by 
multiple logistic regression analysis, adjusted by confusional factors.
Results: seventy patients were included. Mean age was 58 ± 17 years 
and 50% were male. 44.3% had arterial hypertension and 25.7% mel-
litus diabetes. Mean admission severity score APACHE II 14 ± 7 points. 
42.9% patients required IMV and 55.7% vasopressors. 41.4% patients 
were diagnosed AKI within 24  h ICU stay. After 72  h of admission 
27.1% had AKI: 47.3% KDIGO-1, 5.2% KDIGO-2, 47.3% KDIGO-3 and 
10% required continuous renal replacement therapy (CRRT).
In univariate analysis we found that RRI values measured within 24h of 
admission were significantly lower in patients without AKI (0,69 ± 0,06) 
than in those with AKI (0,78 ± 0,07) (p < 0.01). There was no difference 
in RRI between patients classified as KDIGO 1 (0,76 ± 0,06) (p = 0.28) 
compared to KDIGO 2, but RRI was higher in those with KDIGO 3 
(0,82 ± 0,08) (p < 0.01) and patients with CRRT (p < 0.01). We confirmed 
that RRI values were associated with a significant increased risk of AKI: 
OR 7.7; 95% CI 2.5–23.9.
In Multivariable logistic regression analysis, which included main risk 
factors that could influence to development for AKI at ICU admission: 
age, arterial hypertension, Mellitus diabetes, APACHE II, IMV, vasopres-
sors and nephrotoxic drugs, RRI was independently associated with 
AKI: OR 1.2; 95% IC 1.1–1.4. (Table 1).
Conclusions: In our experience RRI measured within 24 h of admission 
was an independent prognostic factor for AKI in critically ill patients.

Table 1 (abstract 000552)  RRI as independent prognostic factor for 
AKI
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Introduction: Oxygen therapy with high-flow nasal cannulas (HFNC) 
is an increasingly used treatment (1). An important aspect of HFNC is 
the patient’s comfort, which mostly depends on the set temperature 
and flow (2, 3), however the optimum initial humidification tempera-
ture setting has not been defined yet.
Objectives: To understand whether there is a difference in comfort 
among three approaches to target humidification temperature of 
37  °C with HFNC in patients hospitalized in intensive care unit (ICU). 
The secondary aim is to assess the patient’s dryness and perceived 
humidity of the nose.
Methods: This is a single-center pragmatic randomized trial (Clinical-
Trials.gov Identifier: NCT05688189). Adult patients who need HFNC 
and able to express consent to study procedures were enrolled and 
randomly assigned to one of the following approaches: the 37 °C arm 
(A), in which patients started HFNC immediately at 37 °C; the 34–37 °C 
arm (B) with a starting temperature at 34  °C raised after 15  min at 
37  °C; and the 31–34–37  °C arm (C) with temperature initially set at 
31 °C, and then raised to 34 °C and 37 °C every 15 min. The HFNC treat-
ment was delivered by AIRVO TM 2 (Fisher & Paykel Healthcare). After 
30 min at 37 °C, patients were asked to indicate their comfort, dryness 
and humidity level, using a 1 to 5 visual numerical scale. Data are pre-
sented as median (I–III quartile).
Results: We enrolled 21 patients (15 males, 71.4%), aged 62.1 (53.4–
76.5) years old; BMI was 25.7 (22.2–30.7); 19 (90.5%) presented with 
extra pulmonary respiratory failure after surgery, SOFA score was 2 
(2–3). The  FiO2 varied from 30 to 65% and the flow from 35 to 60  l/
min. The level of comfort was 3 (2–5), 4 (2–4) and 2 (1–5) in arms A, B 
and C, respectively (P = 0.6925). Nasal dryness (P = 0.0587) and humid-
ity (P = 0.5878) did not show evidence of statistical difference among 
arms either.
Conclusions: After 30 min of HFNC therapy at target temperature of 
37  °C, overall comfort was alike among study arms, regardless of the 
initial temperature setting.
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Introduction: Sepsis is a condition characterized by high morbidity 
and mortality which is commonly encountered in an emergency and 
critical care setting. Despite a substantial body of research, the ideal 
biomarker for the diagnosis and prognostic stratification of septic 
patients remains unknown.
Objectives: To asses the trend of sepsis biomarkers (CRP, PCT, Interleu-
kin-6, Presepsin).
Methods: Since August 2022 up to March 2023 we collected in 
patients developing severe infection (i) comorbidities, SAPS II and 
SOFA at the admission (ii) mechanical ventilation (MV) and vasoactive 
drugs duration, ICU and hospital outcome; (iii) type of infection, anti-
biotic therapy; (iv) daily CRP, PCT, IL-6 and Presepsin trend. Differences 
for both quantitative and categorical variables assessed respectively 
by ANOVA test and X2 tests. Linear Regression (LR) and Bland Altman 
(BAp) plots were used for comparison among biomarkers. A p < 0.05 
was considered for statistical significance.
Results: 50 patients (65% males) for 1150 biomarker determinations, 
were recruited with a median (IQR) (i) age 73 (64–82), 1st 24 h SAPS II 
of 55 (35–62) and SOFA score 8 (6–10), ICU LOS 7 (6–15), MV duration 6 
(5–8) days. Recorded ICU mortality was 21.6%; 1150 biomarker values 
on onset sepsis day were for survived patients: CRP 142 (101–334) mg/
ml, PCT 3.5 (2.5–8.1) (p = n.s.); IL-6 185 (100–470) (p = n.s.); Presepsin 
2100 (950–3500) (p = n.s.), whereas in dead ones CRP 139 (101–334) 
mg/ml (p = n.s.), PCT 1.5 (1–4.1) ng/ml (p = n.s.); IL-6 115 (99–270) 
(p = n.s.) ng/ml; Presepsin 2800 (1250–5400) ng/ml (p = n.s.). On anti-
biotic stopping day biomarkers values were significantly decreased in 
survivors: CRP 42 (15–105) mg/ml (p = 0.03), PCT 0.2 (0.1–0.7) ng/ml 
(p = 0.025); IL-6 32 (16–78) ng/ml (p = 0.012); Presepsin 485 (250–740) 
ng/ml (p = 0.014); whereas in dead ones remained higher CRP 126 
(111–364) mg/ml (p = n.s.), PCT 1.4 (1.2–4.1) ng/ml (p = n.s.); IL-6 105 
(68–170) (p = n.s.) ng/ml; Presepsin 1830 (999–5485) ng/ml (p = n.s.). 
LR showed a proportional trend but with a low value of association: 
Presespin/PCT (R2 = 0.55), Presepsin/IL-6 (R2 = 0.61). BAp showed the 
highest agreement between Presepsin and IL-6, but not between PCT/
Presepsin both in survived and dead patients.
Conclusions: PCT, IL-6, and Presepsin showed a dichotomous trend 
in relation with patient outcome; we documented (i) by LR a low cor-
relation among tested biomarkers (ii) the highest agreement between 
Presepsin/IL-6 by BAp in terms of sepsis measurement.

 Figure (abstract 000554)  Bland Altman plots: PCT/presepsin & IL-6/
presepsin
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Introduction: Acute kidney injury (AKI) is a common condition in 
patients admitted in Intensive care unit (ICU), it has great impor-
tance due to significant morbidity and mortality. Early diagnosis and 
adequate intervention could improve survival in these patients. Renal 
Resistive index (RRI) could be an especially helpful tool for early detec-
tion of AKI.
Objectives: The aim of this study was to identify if RRI measured 
within 24 h from admission in ICU, is an early predictor for AKI.
Methods: This is an observational, prospective study in ICU patients 
admitted at Gregorio Marañon Hospital (Madrid, Spain), between 
February–March 2023. Exclusion criteria were chronic kidney disease 
(CKD), age < 18 years and bad echographic window. RRI was obtained 
within 24 h of admission in ICU and was measured by one of four oper-
ators who had at least one year’s clinical experience in RRI method. 
Both kidneys were examinated, measurements were made at two sites 
on each kidney in an interlobular or arcuate artery. From the pole RRI 
values, a mean RRI was computed.
The following data was collected for each patient at time of RRI 
measurement and after 72h of admission: age, reason for admission, 
cardiovascular risk factors, need for invasive mechanical ventilation 
(IMV), vasopressor requirements, use of nephrotoxic drugs, urea, 
creatinine and BUN values, also glomerular filtration rate was calcu-
lated using EPI-CKD equation. Severity of illness was graded using the 
Acute Physiology and Chronic Health disease Classification System II 
(APACHE II) score. For AKI diagnosis and classification, we used KDIGO 
criteria.
Descriptive statistics were expressed as mean ± SD, or median with 
interquartile range (IQR) for continuous variables and percentages for 
categorical data. The ability of RRI to discriminate AKI was assessed 
using area under the receiver operating characteristic curve (AUROC). 
Estimation of their calibration was established through the Hosmer–
Lemeshow goodness of fit test. To evaluate the extent to which the RRI 
was valid for prediction AKI, sensitivity (S), specificity (E), overall valid-
ity of prediction, positive and negative predictive values (PPV, NPV) 
were determined.
Results: Seventy patients were included. Mean age was 58 ± 17 years 
and 50% were male. 44.3% had arterial hypertension and 25.7% mel-
litus diabetes. Mean admission severity score APACHE II 14 ± 7. 42.9% 
patients required IMV and 55.7% vasopressors. 41.4% patients were 
diagnosed AKI within 24 h ICU stay while 27.1% after 72 h of admis-
sion. 10% required continuous renal replacement therapy (CRRT).
In univariate analysis we found that RRI values measured within 24h of 
admission were significantly lower in patients without AKI (0,69 ± 0,06) 
than in those with AKI (0,78 ± 0,07) (p < 0.01).
In AU-ROC curves analysis, RRI had a good capacity for discriminat-
ing (AUC 0.85, 95% CI: 0.74–0.95) and a good calibration ability (Chi-
squared test 8.03 p = 0.43) to predict AKI after 72 h of ICU admission. 
Best RRI value was 0.73 to diagnostic accuracy in predicting AKI: sen-
sitivity 74%, specificity 80%, positive predictive value (PPV) 64% and 
negative predictive value (NPV) 87%. (Figure 1).
Conclusions: In our experience RRI measured within 24 h of admission 
in ICU, could be an early predictor for AKI in critically ill patients.

Figure 1 (abstract 000555)  RRI an early predictor of AKI 
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Introduction: Identification of illness severity in COVID-19 patients in the 
intensive care unit (ICU) is of critical importance. Analysis of host gene 
expression is a promising tool to prognosticate outcomes in these patients. 
The 29 host mRNA Inflammatix Severity-3b (IMX-SEV-3b) classifier has 
been reported to predict disease severity in emergency department and 
surgical ICU patients. The accuracy of IMX-SEV-3b to predict illness severity 
in COVID-19 patients admitted to the ICU is unknown.
Objectives: The goal of this study was to investigate the accuracy of IMX-
SEV-3b to predict ICU-mortality compared to routinely measured biomark-
ers and APACHE-IV score.
Methods: A prospective observational cohort study enrolled COVID-
19 patients admitted to the ICU of a tertiary hospital in Rotterdam, 
Netherlands. IMX-SEV-3b scores were generated by amplifying 29 
host response genes from blood collected in PAXgene® Blood RNA 
tubes. A severity score was provided ranging from 0 to 1 and fall into 
one of five interpretation bands (very low, low, moderate, high and 
very high). The primary outcome was the accuracy of prediction of 
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ICU-mortality using IMX-SEV-3b. Results were compared to the predic-
tive value of C-reactive protein (CRP), lactate dehydrogenase (LDH), 
and the APACHE-IV score.
Results: A total of 53 patients were included between March 1, 2020 
and April 30, 2020, of which 18 (34%) died during ICU stay. Age, sex 
and BMI did not differ significantly between survivors and non-survi-
vors. The performance of IMX-SEV-3b is shown in Table 1. IMX-SEV-3b 
scores were significantly associated with mortality with an unadjusted 
odds ratio of 204.63 (1.85–44,630.68); mean IMX-SEV-3b score was 0.57 
in survivors versus 0.65 in non-survivors (p = 0.05, univariate regres-
sion analysis). The AUC of IMX-SEV-3b for prediction of ICU mortal-
ity was 0.65 (95% CI: 0.48–0.82) compared to an AUC of 0.86 (95% CI: 
0.74–0.98) for APACHE-IV. The biomarkers CRP and LDH were not sig-
nificantly associated with mortality (Table 2). In multivariate regression 
analysis, IMX-SEV-3b remained a predictor of mortality when adjusting 
for age, sex and BMI, whereas CRP and LDH did not.

Table 1 (abstract 000556)  Performance of IMX-SEV-3b on ICU mor-
tality

IMX‑SEV‑3b 
severity score

Survival 
status

IMX‑SEV‑3b performance per 
band

Survi‑
vor

Non‑
survi‑
vor

% 
Patients
in band

Sensi‑
tivity

Spec‑
ificity

Likeli‑
hood 
ratio

IMX-
SEV-
3b 
cate-
gory

Very 
high 
bac-
terial

0 4 8% 22% 100% Inf

High 
bac-
terial

2 0 4% 0% 94% 0.00

Mod-
erate 
bac-
terial

9 6 28% 33% 74% 1.30

Low 
bac-
terial

23 8 58% 56% 66% 0.68

Very 
low 
bac-
terial

1 0 2% 100% 3% 0.00

Table 2 (abstract 000556)  Univariate analysis of IMX-SEV-3b, CRP, 
LDH and Apache-IV

Test/biomarker/clinical 
score

Odds ratio (95% CI) AUC (95% CI)

CRP 1.0 (0.99–1.0) 0.52 (0.34–0.70)

LDH 1.0 (1.0–1.01) 0.56 (0.37–0.74)

IMX-SEV-3b 204.63 (1.85–44,630.68) 0.65 (0.48–0.82)

APACHE-IV 130.77 (3.93–13,126.55) 0.86 (0.74–0.98)

Conclusions: IMX-SEV-3b was significantly associated with mortal-
ity in COVID-19 patients in the ICU. Further prospective studies are 
required to determine the accuracy of IMX-SEV-3b for prediction of 
mortality and its value for patient management.

Table 1 (abstract 000556)  Performance of IMX-SEV-3b on ICU mor-
tality
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Introduction: There are many scoring systems to predict the likeli-
hood of hospital mortality for patients admitted to intensive care unit 
(ICU). Over the last few years, the use of ultrasonography has become 
widely extended in ICU clinical practice, so it would be useful to know 
an echographic tool to predict mortality that can be used at the 
patient’s bediside. Renal Resistive Index (RRI) could be used to predict 
mortality.
Objectives: The aim of this study was to identify if RRI, measured 
within 24  h from admission, is an independent prognostic factor for 
mortality in critically ill patients.
Methods: This is an observational, prospective study performed in 
ICU patients admitted at Gregorio Marañon Hospital (Madrid, Spain), 
between February–March 2023. Exclusion criteria were chronic kidney 
disease (CKD), age < 18  years and bad echographic window. RRI was 
obtained within 24 h of admission in ICU, this was measured by one 
of four operators who had at least one year’s clinical experience with 
the RRI method. Both kidneys were examinated, measurements were 
made at two sites on each kidney in an interlobular or arcuate artery. 
From the pole RRI values, a mean RRI was computed.
The following data was collected for each patient: age, Charlson index, 
reason for admission, need for invasive mechanical ventilation (IMV), 
vasopressor requirements, development of acute kidney injury and 
outcome. Severity of illness was graded by APACHE II and SOFA scores.
Descriptive statistics were expressed as mean ± SD, or median with 
interquartile range for continuous variables and percentages for cat-
egorical data. In univariate analysis mean IRR was compared using Stu-
dent T test. Association between IRR and mortality was estimated by 
multiple logistic regression analysis, adjusted by confusional factors.
Results: Seventy patients were included. Mean age was 58 ± 17 years 
and 50% were male. Most common reason for admission was sepsis 
(37.1%). Median Charlson index 1 (IQR 0–2). Mean admission severity 
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score by APACHE II 14 ± 7 points and mean SOFA within 24  h 5 ± 4 
points. 42.9% patients required IMV, median 4  days (IQR 1–7), and 
55.7% needed vasopressors. Median ICU stay was 5 days (IQR 3–9) and 
8.7% mortality.
In univariate analysis we found that RRI values were significantly 
higher in nonsurvivors (0,82 ± 0,07) than in survivors patients 
(0,70 ± 0,07) (p < 0.01). We confirmed that RRI measured in first 24h of 
ICU admission was a prognostic factor for ICU mortality (OR 1.21; 95% 
CI 1.07–1.37).
Multivariable logistic regression analysis included age, reason for 
admission, Charlson index, APACHE II, use IMV, vasopressors require-
ment and need for continuous renal replacement therapy, RRI was 
independently associated with mortality in critically ill patients: OR 
1.69; 95% IC 1.04–2.74. (Table 1).
Conclusions: In our experience RRI measured within 24 h of admission 
in ICU, was an independent prognostic factor of death in critically ill 
patients.

Table 1 (abstract 000557)  RRI an independent prognostic factor for 
mortality
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Introduction: Acute kidney injury (AKI) following cardiopulmonary 
bypass (CPB) is a common complication in both adults and children. 
Reportedly, endothelial damage of renal capillaries is involved in the 
development of AKI (1). Vascular endothelial damage activates the 
coagulation cascade (2), but no previous studies have examined the 
association between coagulopathy after CPB and the onset of AKI, 
especially among younger children.
Objectives: To investigate whether early postoperative coagulation-
fibrinolysis markers are risk factors for the onset of AKI after surgeries 
using CPB in younger children.

Methods: This single-center retrospective cohort study included 
infants and toddlers who underwent cardiovascular surgery with CPB 
and were admitted to the pediatric intensive care unit (PICU) between 
August 1, 2020, and December 31, 2021. The outcome of the study was 
to assess the presence or absence of AKI onset. We collected data on 
coagulation-fibrinolysis markers, age in months, sex, weight, and AKI 
risk factors (single ventricular disease, pulmonary hypertension, risk 
adjustment in congenital heart surgery system (RACHS) -1 score ≥ 3, 
use of vasopressin, and cardiopulmonary bypass time) and compared 
those variables based on the AKI status. Subsequently, we performed 
multiple logistic regression analysis to evaluate coagulation-fibrinoly-
sis markers as a factor controlling other variables.
Results: We enrolled 154 participants, of whom 55 (35%) developed 
AKI. Univariate analysis showed significant differences for throm-
bin-antithrombin complex (TAT) level (p = 0.046), fibrinogen level 
(p = 0.007), platelet level (p = 0.008), Plasminogen Activator Inhibi-
tor-1 (PAI-1) level (p = 0.023), vasopressin use (p = 0.006), and CPB time 
(p = 0.004). However, in the multivariable analysis, only CPB time was 
significant. Although coagulation markers were significantly elevated 
in the AKI group, fibrinolytic markers were only mildly elevated in both 
the AKI and non-AKI groups, with no statistical significance.
Conclusions: The increase in coagulation markers in the early post-
operative period following CPB was associated with the onset of AKI. 
Coagulation markers were elevated but fibrinolytic markers were not, 
suggesting that activation of the coagulation cascade due to vascu-
lar endothelial damage may be involved in the development of AKI. 
However, because this study was conducted at a single center with a 
limited number of patients, a further multicenter prospective study is 
needed to validate these findings.
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Introduction: Lung transplantation is a definitive treatment for end-
stage lung disease, and the number of patients on the waitlist is 
increasing each year. Unfortunately, survival rates for lung transplanta-
tion are often lower than those for other solid organ transplants, with 
a 5-year survival rate of less than 60%. This is due to various recipient 
characteristics, such as age, frailty at the time of transplantation, and 
organ-specific complications. Prolonged postoperative mechanical 
ventilation (MV) leads to a longer stay in the intensive care unit (ICU) 
and ICU-acquired weakness. In this study, we assess the risk factors for 
prolonged MV in lung transplantation patients.
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Methods: We collected electronic medical records of lung transplanta-
tion patients in Severance Hospital, a tertiary hospital in South Korea, 
from January 2016 to December 2020. We collected clinical informa-
tion about pre- and post-lung transplantation. Prolonged mechanical 
ventilation was defined as the ventilator day over 7 days. We analyzed 
the risk factors for prolonged mechanical ventilation (MV) and inten-
sive care unit (ICU) stay using logistic regression.
Results: A total of 224 cases of lung transplantation was conducted 
during the study period. After excluding re-transplantation (n = 5) 
and immediate postoperative death (n = 43), we analyzed 176 cases 
of lung transplantation. Patients with prolonged MV were younger, 
less male-dominant, and showed a higher ratio of connective tissue 
disease-associated interstitial lung disease. Preoperative mechanical 
ventilation (adjusted OR = 2.72, 95% CI [1.21–6.13]) and postopera-
tive primary graft dysfunction within 72 h (adjusted OR = 14.6, 95% CI 
[4.00–53.57]) were associated with prolonged MV. Only waiting time 
was associated with 2-year mortality (adjusted OR = 1.002, 95% CI 
[1.00–1.004]).
Conclusions: In this study, preoperative mechanical ventilation 
was identified as important risk factors for prolonged postoperative 
mechanical ventilation. Additionally, postoperative primary graft dys-
function was also associated with prolonged postoperative mechani-
cal ventilation. Prolonged waiting time was associated long term 
survival, but prolonged mechanical ventilation was not.

 Figure 1 (abstract 000567)  Study flow
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Introduction: Cardiopulmonary bypass (CPB) during cardiac surgery 
has been associated with hemolysis that results in increased plasma 
hemoglobin and consequent nitric oxide depletion [1]. This may trans-
late into worsened pulmonary hemodynamics after CPB. We hypoth-
esized that CPB-related hemolysis is associated with lower pulmonary 
artery capacitance and worse right ventricular systolic function.
Methods: Patients undergoing cardiac surgery with CPB at Massachu-
setts General Hospital, Boston, USA, between June 2014 and March 
2015 were prospectively included. Plasma nitric oxide consumption 
was assessed after CPB, at 15 min, 4 and 12 h. Pulmonary artery capaci-
tance (stroke volume-to-pulmonary artery pulse pressure ratio), and 
right ventricular function index (right ventricular end systolic pres-
sure-to-cardiac output ratio)—a surrogate of right ventricular systolic 
function [2]—were measured at 15 min, 4 and 12 h after CPB by a pul-
monary artery catheter. Mixed-effects models for repeated measures 
and post-hoc multiple comparisons with Dunnett’s correction were 
applied. We also evaluated the correlation among changes in nitric 
oxide consumption and hemodynamic parameters between 15  min 
and 4 h after CPB by the Pearson correlation coefficient.
Results: Forty patients (26% female, median [IQR] age 66 [57 to 75] 
years, median [IQR] body mass index 29.1 [26.6 to 33.0] kg/m2) were 
included in this preliminary subanalysis. Pulmonary artery capaci-
tance was the lowest immediately after the end of CPB and gradually 
increased over time (Fig 1A). Similarly, the right ventricular function 
index was the highest 15  min after the end of CPB (i.e., worst right 
ventricular systolic function) and decreased at the subsequent time 
points (Fig. 1B). The improvement of these hemodynamic parameters 
paralleled the decrease in nitric oxide consumption over the same 
time points (Fig. 1C). The nitric oxide consumption reduction between 
15  min and 4  h after CPB significantly correlated with the improve-
ment in pulmonary artery capacitance (r = 0.46, p = 0.002) and right 
ventricular function index (r = − 0.79, p < 0.001).
Conclusions: In this study, patients undergoing CPB showed a grad-
ual increase of pulmonary artery capacitance and a gradual decrease 
of right ventricular function index since 15  min until 12  h follow-up. 
The change in nitric oxide consumption—a robust biomarker of intra-
vascular hemolysis—was significantly correlated with the change in 
pulmonary artery capacitance and right ventricular function index 
between 15 min and 4 h after CPB.

 Figure 1 (abstract 000568)  Hemodynamics and hemolysis param-
eters at 15 min, 4 h, and 12 h after cardiopulmonary bypass (CPB). A) 
Pulmonary artery capacitance (PAC) over time. B) Right ventricular 
function index (RVFI) over time. The higher the RVFI, the worse the 
right ventricular systolic function. C) Concentrations of plasma NO 
consumption over time. *p < 0.05. Data are presented as mean ± SD
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Introduction: Acute lung injury/acute respiratory distress syndrome 
(ALI/ARDS) is one of the most life-threatening diseases in the inten-
sive care unit, with high mortality and morbidity [1–3]. Ferroptosis is 
a newly discovered immune-related cell death that is associated with 
various lung diseases [4–6]. However, the role of immune-mediated 
ferroptosis in ALI/ARDS has not been elucidated.
Objectives: To investigate the interactions between lung immune cell 
infiltration and ferroptosis and to explore the underlying mechanisms 
by which characteristic ferroptosis-related genes are regulated by 
immune cells in ALI/ARDS.
Methods: We analyzed two Gene Expression Omnibus (GEO) datasets 
(GSE2411 and GSE109913) and extracted characteristic ferroptosis-
related genes (FRGs) between the control and ALI groups through 
bioinformatic analysis. We prospectively collected BALF from patients 
with ARDS and verified the expression of characteristic FRGs. We con-
structed the ALI/ARDS model induced by LPS and isolated the primary 
neutrophils of mice. Erastin, an inducer of ferroptosis, was used at the 
cellular level to verify the effect of neutrophils on ferroptosis in lung 
epithelium cells. We used electron microscopy to observe mitochon-
drial ultrastructural changes associated with ferroptosis, the JC-1 assay 
to observe changes in mitochondrial membrane potential, quantita-
tive real-time PCR, Elisa, immunofluorescence (IF), and western blot 
(WB) to detect gene and protein changes in tissues and cells.
Results: We identified three characteristic FRGs, Cp, Slc39a14 and 
Slc7a11, by analyzing two gene expression profiling datasets. Immune 
infiltration analysis showed that the three characteristic genes were 
significantly positively correlated with the infiltration levels of neutro-
phils. We collected BALF from 59 ARDS patients to verify the expres-
sion of Cp, Slc7a11 and Slc39a14 in humans (Figure  1). The results 
showed that Cp was elevated in patients with severe ARDS, Slc7a11 
was significantly elevated in patients with moderate ARDS (p = 0.0205) 
relative to patients with mild ARDS. The levels of neutrophils in the 
peripheral blood of ARDS patients were positively correlated with 
the expression levels of Slc7a11 (Pearson’s R2 = 0086, p = 0.033). 
Three characteristic FRGs were significantly activated after the onset 
of ferroptosis (6  h) early in LPS induced ALI model, and that ferrop-
tosis was alleviated after the organism compensated within 12 to 
48 h (Figure 2). The immunofluorescence staining suggested that the 

recruitment of activated neutrophils from the periphery to the lung 
after injury appears to be associated with an upregulation of Slc7a11. 
We extracted primary activated neutrophils from mice and co-cul-
tured them with MLE-12 in transwell, Slc7a11, Cp and Slc39a14 in MLE-
12 cells were significantly upregulated as the number of neutrophils 
increased (Figure  3). The results showed that neutrophil infiltration 
alleviated erastin-induced MDA accumulation, GSH depletion, and 
divalent iron accumulation, accompanied by upregulation of Slc7a11 
and Gpx4, implying the existence of a compensatory effect of lipid oxi-
dation in neutrophils after acute lung injury in the organism.
Conclusions: We identified three immune-mediated ferroptosis 
genes, namely, Cp, Slc7a11 and Slc39a14, which possibly regulated by 
neutrophils during the development of ALI, and their pathways may 
be involved in anti-oxidative stress and anti-lipid metabolism. Thus, 
the present study contributes to the understanding of ALI/ARDS and 
provide novel targets for future immunotherapeutic.

Figure  1 (abstract 000569)  Concentrations of characteristic FRGs 
in BALF from patients with acute respiratory distress syndrome (Mild 
ARDS, n = 11; Moderate ARDS, n = 29; Severe ARDS, n = 19). (A) Cp 
expression in BALF; (B) Slc7a11 expression in BALF; (C) Slc39a14 
expression in BALF; (D) Gpx4 expression in BALF; (E) Correlation 
analysis between the expression of Cp in BALF and the percentage 
of peripheral blood neutrophils; (F) Correlation analysis between 
the expression of Slc7a11 in BALF and the percentage of peripheral 
blood neutrophils; (G) Correlation analysis between the expression of 
Slc39a14 in BALF and the percentage of peripheral blood neutrophils; 
(D) Correlation analysis between the expression of Gpx4 in BALF and 
the percentage of peripheral blood neutrophils; Pearman R2 and p val-
ues were computed as indicated on each graph 

https://doi.org/10.1053/j.jvca.2016.06.009
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 Figure  2 (abstract 000569)  LPS administration induces lung 
injury and ferroptosis. (A) The representative H&E staining of lung 
tissue sections, magnification 400×; (B) The lung injury score 
analysis; The level of ferroptosis markers (C) MDA, (D)GSH, (E) 
Fe2+ in lung tissue; (F) The mRNA levels of Cp, Slc7a11, Slc39a14 
and Gpx4 in lung tissue were detected by real-time qPCR. (G) The 
Cp, Slc7a11, Slc39a14 and Gpx4 protein levels in lung tissue were 
detected by western blotting at 6 h; (H) Ultrastructural changes of 
mitochondria in lung tissue by transmission electron microscopy, 
magnification 100,000x. Data presented as mean ± standard devia-
tion with *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 for all 
statistics

Figure  3 (abstract 000569)   (A) Illustration of isolation of periph-
eral blood neutrophils and co-culture; (B) Verification of the purity of 
isolated neutrophils by flow cytometry; (C) mRNA expression of Cp, 
Slc7a11 and Slc39a14 in isolated neutrophils; (D) mRNA expression of 
Cp, Slc7a11 and Slc39a14 in MLE-12 co-cultured with different num-
bers of neutrophils; (E) Protein levels of Cp, Slc7a11 and Slc39a14 in 
MLE-12 co-cultured with different numbers of neutrophils; Data 
presented as mean ± standard deviation with *p < 0.05, **p < 0.01, 
***p < 0.001, ****p < 0.0001 for all statistics
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Introduction: Impairments in physical functioning and muscle strength 
are well recognised sequelae of critical illness. No studies have examined 
sedentary behaviour post discharge with limited evaluation of physical 
activity levels (largely < 3 months with small sample sizes).
Objectives: (1) Describe the physical activity and sedentary behaviour pat-
terns over the first 12 months after hospital discharge in a cohort of ICU 
survivors; and (2) determine the relationship between physical activity and 
sedentary behaviour with a range of functional and patient report out-
comes at 3 months.
Methods: Design/setting: Nested prospective observational study with 
serial data collection at hospital discharge, 3-, 6-, and 12-months post hos-
pital discharge.
Participants: ICU survivors ventilated more than 48 h and in ICU at least 
four days and completed physical activity evaluation across at least two 
follow-up timepoints.
Outcome measures: Physical activity was assessed both objectively using 
Garmin VivoFit 2 device (triaxial accelerometer—steps per day over seven 
days) and subjectively using self-report questionnaire (International Physi-
cal Activity Questionnaire short form). Participants’ levels of PA were com-
pared with the recommended WHO Physical Activity Guidelines. Sedentary 
behaviour was assessed using the Sedentary Behaviour questionnaire 
from which average sedentary time (hours/day) was determined. Other 
measures included: quadriceps strength, physical function (Short Physical 
Performance Battery—SPPB), balance (Mini-BESTest), Clinical Frailty Scale, 
health related quality of life (EQ-5D-5L), fear of falls (measured by Falls Effi-
cacy Scale International) and risk of falls (measured by Falls Risk for older 
people in the Community Screening Tool).
Results: 87 participants were included. 69% were male with mean age 
of 59.4 ± 16.1 years, mean APACHE II score of 21.2 ± 7.5, and ICU LOS of 
8 days [5.0–15.0]. Physical activity levels were low across the 12 month 
follow up period with median daily steps per day of 4405 [2279–7036] 
at 3 months; 4316 [2777–7505] at 6 months and 5372 [3277–7447] at 
12  months. Participants spent little to no time completing moderate 
to vigorous physical activity across the 12 month period (3 months: 0 
[0–20]; 6 months: 0 [0–60] mins; and 12 months: 0 [0–60]. Participants 
had persistent high self-reported sedentary time across the 12 months 
(3  months: 7.5 ± 3.0  h/day; 6  months: 7.9 ± 3.3; 12  months: 8.2 ± 4.1) 
with increasing rates of sedentary behavior by 12 months (3 months: 
48% classified as sedentary vs 12 months: 65%). The majority of partic-
ipants (84–87% across the 12 months) did not meet the international 
PA guidelines of at least 150 min of moderate to vigorous activity per 
week. There was a fair correlation between higher steps per day at 
3  months as measured by Garmin Vivofit2 with higher fatigue levels 
(r = 0.493, p < 0.001), quadriceps muscle strength (r = 0.440, p < 0.001) 
and quality of life (r = 0.455, p < 0.001). A moderate correlation existed 
between higher steps per day at 3 months with better physical func-
tioning (r = 0.598, p < 0.001), and balance (r = 0.562, p < 0.0001). Higher 

steps per day at 3 months was associated with lower levels of depres-
sion (r = − 0.509, p < 0.001) and lower concern for falls (r = − 0.509, 
p < 0.001), lower falls risk (r = − 0.516, p < 0.001) and lower frailty score 
at 3 months (r = − 0.587, p = 0.001). Participants with higher PA levels 
at 3 months had lower severity of illness, lower ICU-acquired weakness 
incidence and less comorbidities (p < 0.05).
Conclusions: Survivors of critical illness demonstrate persistent low 
levels of activity and high sedentary behaviour 12 months after hos-
pital discharge and the majority do not meet international recom-
mendations regarding physical activity. Modifiable factors exist which 
need to be targeted in post hospital discharge rehabilitation trials.
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Introduction: Extracorporeal carbon dioxide removal (ECCO2R) can be 
integrated into standard continuous renal replacement therapy (CRRT) 
circuits (ECCO2R-CRRT), providing both  CO2 removal and hemofiltra-
tion/dialysis when there is concomitant acute kidney injury [1]. High 
 CO2 removal rate is critical for clinical practice. In the SUPERNOVA trial, 
compared with lower one, higher  CO2 extraction device are most likely 
to benefit from lung-protection of ECCO2R [2]. In a recent study, the 
 CO2 removal rate of the ECCO2R combined continuous veno-venous 
hemofiltration (CVVH) was about 5% lower than the elimination rate 
of the membrane lung alone [3]. However, the influence of CRRT to the 
 CO2 removal rate of entire extracorporeal circuits (VCO2EC) is unclear.
Objectives: For a higher  CO2 removal rate, how to choose the CRRT 
mode and substitution fluid in ECCO2R combined CRRT remain unan-
swered. In this large animal experiment, we plan to investigate the 
effect of different bicarbonate hemofiltration or dialysate on the  CO2 
removal of entire extracorporeal circuit during CVVH and continuous 
veno-venous dialysate (CVVHD).
Methods: The study was approved by the Animal ethical Com-
mittee of Southeast University in China (ethical approval number: 
20210901045). The experiments were performed in 12 domestic pigs 
(50–60 kg). The animals were generally anesthetized and connected to 
ECCO2R-CRRT devices, which was the combination of ECCO2R (OMNI-
set®, surface area 1.81   m2, polymethylpentene membrane, filling vol-
ume 187 mL; BBraun, Germany), and the additional blood purification 
device, a hemoperfusion filter (OMNIfilter®, surface area 1.6  m2, poly-
methylpentene membrane, filling volume 94  mL; BBraun, Germany), 
and its circuit. The membrane lung was inserted serially in the extra-
corporeal circuit upstream to the hemofilter [4]. VCO2EC was meas-
ured under different combinations of ECCO2R alone, ECCO2R + CVVH, 
and ECCO2R + CVVHD. Each setting was conducted at different com-
binations of  PaCO2 (50–69, and 70–89  mmHg), extracorporeal blood 
flow (200, and 350  mL/min), and bicarbonate substitution fluid and 
dialysate (25, and 16 mmol/L) with the same rate of 30 ml  kg−1  h−1 and 
zero net fluid loss. (Fig 1). The sweep gas flow was constantly set to 
10 L/min with a fraction of delivered oxygen at 1.0. VCO2EC was calcu-
lated as the difference of total  CO2 content before membrane lung and 
after hemofilter, and normalized to an inlet  PCO2 of 45 mmHg [5, 6].
Results: Baseline characteristics of the studied animals were compa-
rable within each mild or severe hypercapnia. At extracorporeal blood 
flow of 200  mL/min and bicarbonate substitution fluid and dialysate 
of 25  mmol/L, VCO2EC was reduced in ECCO2R + CVVH (49.5 ± 7.1 
vs 54.3 ± 7.5  mL/min, p < 0.05), and ECCO2R + CVVHD (50.9 ± 6.7 vs 
54.3 ± 7.5  mL/min, p < 0.05) compared with ECCO2R alone. But with 
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bicarbonate substitution fluid and dialysate of 16 mmol/L, no signifi-
cative effect on VCO2EC of CVVH and CVVHD was found (54.5 ± 7.1 vs 
56.2 ± 9.7 vs 54.4 ± 8.4 mL/min; p = 0.3) (Fig 2). At extracorporeal blood 
flow of 350 mL/min and bicarbonate hemofiltration and dialysate fluid 
of 25 and 16  mmol/L, VCO2EC were unchanged in ECCO2R + CVVH 
and ECCO2R + CVVHD compared with ECCO2R alone (100.9 ± 24.0 
vs 102.5 ± 27.9 vs 101.9 ± 22.9  mL/min; p = 0.8 and 98.1 ± 14.7 vs 
96.2 ± 15.5 vs 96.6 ± 12.7 mL/min; p = 0.7) (Fig 3).
Conclusions: For ECCO2R-CRRT, low extracorporeal blood flow 
with conventional Bicarbonate hemofiltration and dialysis results in 
reduced VCO2EC. Lower Bicarbonate hemofiltration and Dialysate is 
an optional solution to diminish this effect when extracorporeal blood 
flow cannot be elevated.

Figure  1 (abstract 000571) Experiment flowchart. Each value of 
before membrane lung, after hemofilter and arterial blood gas analysis 
was tested in all the possible combinations of  PaCO2, ECBF and Bicar-
bonate.  PaCO2, arterial pressure of carbon dioxide; ECBF, extracorpor-
eal blood flow; ECCO2R, extracorporeal carbon dioxide removal; CVVH, 
continuous veno-venous hemofiltration; CVVHD, continuous veno-
venous dialysate 

*Figure  2 (abstract 000571) The graph displays the VCO2EC in 
ECCO2R, ECCO2R + CVVH and ECCO2R + CVVHD with a ECBF of 
200  ml/min. Substitution or dialysate fluid bicarbonate concentra-
tion of 25 mmol/L (A) and 16 mmol/L (B). Each data point represents 
the mean and standard deviation of 12 pigs. *p < 0.05 compared with 
ECCO2R alone in A. No significative effect on VCO2EC of CVVH and 
CVVHD was found in B (p = 0.3). VCO2EC,  CO2 removal of entire extra-
corporeal circuits; ECCO2R, extracorporeal carbon dioxide removal; 
CVVH, continuous veno-venous hemofiltration; CVVHD, continuous 
veno-venous dialysate; ECBF, extracorporeal blood flow

 Figure  3 (abstract 000571)  The graph displays the VCO2EC in 
ECCO2R, ECCO2R + CVVH and ECCO2R + CVVHD with a ECBF of 

350  ml/min. Substitution or dialysate fluid bicarbonate concentra-
tion of 25 mmol/L (A) and 16 mmol/L (B). Each data point represents 
the mean and standard deviation of 12 pigs. No significative effect on 
VCO2EC of CVVH and CVVHD was found in A (p = 0.8) and B (p = 0.7). 
VCO2EC,  CO2 removal of entire extracorporeal circuits; ECCO2R, extra-
corporeal carbon dioxide removal; CVVH, continuous veno-venous 
hemofiltration; CVVHD, continuous veno-venous dialysate; ECBF, 
extracorporeal blood flow
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Introduction: Delirium is a common clinical phenomenon seen in 
critically ill patients and associated with significant adverse outcomes 
including increased morbidity, mortality, length of hospital stay and 
long-term cognitive impairment [1]. Although prevention and early 
recognition of delirium is the primary objective, the management 
approach has a significant effect on outcomes [1, 2]. This primarily 
involves identification and correction of the underlying source of delir-
ium through a thorough clinical assessment, alongside non-pharma-
cological interventions including cognitive stimulation, reorientation, 
environment optimisation and family involvement [2]. Cautious phar-
macological interventions may be utilised if required [2].
Methods: An audit was performed at Buckinghamshire Healthcare 
NHS Trust on patients admitted to the ICU between 22/09/22 and 
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5/10/22. 11 out of 38 patients were identified to have delirium during 
their admission. The management of delirium was investigated, focus-
ing on the clinical assessment to identify the source, as well as non-
pharmacological and pharmacological interventions based on NICE 
CKS guidelines [3].
Results: The results for this audit are summarised below.

Table 1 (abstract 000572)  Summary of results

Clinical assessment Factor reviewed (%)

Infection Lines reviewed/ VIP 
54.5%

Blood/urine/ sputum 
culture 18.2%

Metabolic disturbance Glucose 45.5%
Electrolytes 72.7%

Cardiovascular ECG 27.3%
Troponin 18.2%
Echo 45.5%

Respiratory O2 saturation 100%
ABG 27.3%
CXR 18.2%

Neurological Imaging 27.3%

Gastrointestinal Hydration 90.9%
Constipation 72.7%
Nutrition 100%

Pain 100%

Sleep 27.3%

Sensory impairment 27.3%

Mobility 45.5%

Non‑pharmacological management –

Re-orientation 36.3%

Family involvement 18.2%

Environment optimisation 18.2%

Cognitive stimulation 9.1%

Pharmacological management –

Medication review 45.5%

Medication prescribed 72.7%

Conclusions: The results indicate that delirium management can be 
improved through a more thorough investigation of the underlying 
source of delirium. It shows particularly low non-pharmacological 
management, and a high reliance on pharmacological intervention, 
with 72.7% of delirious patients receiving haloperidol. We propose 
the introduction of a delirium management bundle, ensuring a com-
prehensive clinical review is performed and simple implementations 
made to every patient identified to be delirious. The ABCDEF bun-
dle (Assess, prevent and manage pain; Both spontaneous awaken-
ing/spontaneous breathing trials; Choice of sedation and analgesia; 
Delirium: assess, prevent, manage; Early mobility and exercise; Fam-
ily engagement and empowerment) has been shown to significantly 
improve outcomes in critical illness [2, 4].

References
1. 1. Reznik ME, Slooter AJC. Delirium Management in the ICU. Current 

Treatment Options in Neurology. 2019;21(11):59.
2. 2. Mart MF, Williams Roberson S, Salas B, Pandharipande PP, Ely EW. 

Prevention and Management of Delirium in the Intensive Care Unit. 
Seminars in Respiratory and Critical Care Medicine. 2021;42(1):112–26.

3. 3. NICE. Delirium: Prevention, diagnosis and management in hospital and 
long-term care: Guidance. 2010. Available from: https:// www. nice. org. uk/ 
guida nce/ cg103/ chapt er/ Recom menda tions# preve nting- delir ium

4. 4. Sosnowski K, Lin F, Chaboyer W, Ranse K, Heffernan A, Mitchell M. The 
effect of the ABCDE/ABCDEF bundle on delirium, functional outcomes, 

and quality of life in critically ill patients: A systematic review and meta-
analysis. International Journal of Nursing Studies. 2023;138:104410

5. No grants were received

Topic: Sedation, analgesia and delirium

000573  
Effects of PEEP variation on mechanical power in healthy patients 
during general anesthesia
I.  Fratti1, T.  Pozzi1, M.  Corrente1, G.  Galetta1, P.  Lopez1, S.  Grieco1, C.  Papini1, 
N.  Marin1, S.  Coppola2, D.  Chiumello2

1Department of Health Sciences, University of Milan, University of Milan, 
Milano, Italy; 2Anesthesia and intensiva Care, San Paolo, Milano, Italy
Correspondence: I. Fratti
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000573

Introduction: Mechanical power (MP) reflects the energy delivered from 
the ventilator to the respiratory system (1, 2). Several studies have inves-
tigated the association between mechanical power and mortality in 
ARDS patients; however only few studies have focused on the variations 
of mechanical power on healthy patients during general anesthesia (3). 
Aim of this study was to evaluate the effect of two different positive end-
expiratory pressure (PEEP) levels on MP in healthy mechanically ventilated 
patients of different ages.
Methods: 172 healthy (ASA classes 1–2 with no history of respiratory dis-
ease) patients undergoing elective surgery were prospectively enrolled. 
After induction, patients were ventilated in volume-controlled mode: tidal 
volume 8 mL/kg of predicted body weight (PBW), respiratory rate to obtain 
an end-tidal  CO2 of 35–40 mmHg, I:E 1:2, PEEP 5  cmH2O and  FiO2 0.40. Inha-
lational anesthesia was maintained by sevoflurane or desflurane. Before 
the start of the surgery, PEEP was set to 0  cmH2O and, after 10 min, respira-
tory mechanics was measured and mechanical power was calculated. Con-
sequently, the same was performed after setting and maintaining PEEP at 
7  cmH2O. Thus, the PEEP level was set according to the attending physician 
and the surgeon was allowed to operate. We performed a linear regression 
between age and the variation of mechanical power, driving pressure and 
peak pressure between the two PEEP levels (0 and 7  cmH2O of PEEP). We 
divided patients into 5 equal quintiles according to their age; to assess the 
differences in terms of variation of MP (D0-7MP) among age-related quin-
tiles a Kruskal–Wallis test with post-hoc comparisons was used.
Results: The median age was 60 [44–70] years old. Linear regression 
showed a negative association between MP variation from 7 and 0 
 cmH2O of PEEP (…MP 0–7) and age, with elderly patients exhibiting 
a lower MP increase (p < 0.001, Figure 1). The variation in driving pres-
sure significantly increased in older patients, while the variation in 
peak pressure was similar within different ages. When comparing age-
related quintiles, the first and the last quintiles exhibited the highest 
and the lowest MP variation (p < 0.05, Figure 2).
Conclusions: In healthy subjects, age plays a significant role in 
response to PEEP adjustment in terms of MP mainly due to DP (elas-
tic component) without an in increase in peak pressure (resistive 
component).

Figure  1 (abstract 000573)   Linear regression that investigate the 
relation between age and (a) Variation in terms of mechanical power, 
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(B) Variation in terms of Driving pressure (dynamic component of the 
mechanical power) and (C) Variation in terms of Peak Pressure (resis-
tive component of the mechanical power)

 Figure 2 (abstract 000573)  Analyses of the mechanical power varia-
tion between the two timepoints (ZEEP-PEEP7) with age quintiles
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Introduction: Use of a tracheostomy is common practice in intensive 
care units (ICU) to facilitate weaning from mechanical ventilation. Neu-
rological deficits associated with ischaemic and haemorrhagic strokes 
often require prolonged mechanical ventilation and subsequent tra-
cheostomy insertion [1, 2]. However, the evidence within the litera-
ture on functional and weaning outcomes of this cohort of patients is 
sparse.
Objectives: To determine the functional and weaning outcomes in 
stroke patients who received a tracheostomy in a large South London 
teaching hospital.

Methods: A retrospective observational cohort study was conducted 
of adult ICU patients admitted with a primary diagnosis of a stroke 
requiring a tracheostomy. Data collected included: type and loca-
tion of stroke; the number of days from intubation to tracheostomy 
insertion; number of days from tracheostomy insertion to ventilator 
liberation and decannulation; number of extubation trials prior to 
tracheostomy insertion; hospital length of stay (LoS); Glasgow Coma 
Scale (GCS) at tracheostomy insertion and hospital discharge; Rehab 
Complexity Scale (RCS) on ICU/hospital discharge; method of transfer 
from bed to chair at ICU/hospital discharge and discharge destination. 
Data was collected from the IntelliSpace Critical Care and Anaesthesia 
information system (Philips healthcare, Murraysville, USA) between 1 
November 2021 and 31 November 2022.
Results: Data was collected from 13 patients. Of these, 10 (77%) expe-
rienced an ischaemic stroke and 3 (23%) haemorrhagic. Right sided 
MCA territory strokes were most common (n = 5; 38%). 4 (31%) died 
in hospital.
Median time from intubation to tracheostomy insertion was 13 days 
(range 7–35). Median time from tracheostomy insertion to ventilator 
liberation was 25 days (range 8–110). 2 (16%) were decannulated prior 
to discharge from our hospital. The mean hospital LoS was 74 days 
(range 15–162). 11 (84%) were tracheotomised without an extuba-
tion trial; 2 (16%) failed extubation more than once. Median GCS prior 
to tracheostomy insertion was 6 (range 3–11), and 10 (range 9–14) 
on hospital discharge. Median RCS on ICU discharge was 15 (range 
13–18), and 14 (range 12–17) on hospital discharge. All patients were 
dependent on hoist transfers on hospital discharge. 4 patients (31%) 
were discharged straight to a rehabilitation unit from our hospital. 5 
(38%) were repatriated to their local hospital. None were discharged 
directly home.
Conclusions: Our observed population experienced limited func-
tional improvements and a low occurrence of in hospital tracheostomy 
decannulation. Due to the repatriation of patients from our hospital, 
data collection on discharge was limited. Further data collection is 
required to understand longer term weaning trajectory and functional 
outcomes of this patient group. Further exploration of the impact of 
time to tracheostomy formation, stroke severity/location and longer 
term quality of life could also be of benefit.
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Introduction: Obtaining a thorough social history and frailty assess-
ment is a crucial component of a patient’s admission to the intensive 
care unit (ICU), with frailty associated with prolonged ICU admission, 
adverse outcomes post-admission as well as poor quality of life on 
discharge [1–4]. A quality improvement project on improving social 
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history taking and frailty assessments was undertaken in 2020 for ICU 
admissions at Buckinghamshire Healthcare NHS Trust, which led to the 
introduction of a social history proforma that was implemented into 
the clerking pack. As a result, significant improvements in documenta-
tion for social history and frailty assessments were observed. The trust 
has since transitioned to an online system for documenting medi-
cal records and notes within the ICU. This was re-audited to assess 
whether set standards were being maintained and translated to the 
online system.
Objectives: To improve the quality of social history and frailty assess-
ment through re-audit and review.
Methods: Data was collected retrospectively on social history and 
frailty documentation for ICU admissions in September 2022. Forty-
one admissions were identified, and their clerking subsequently 
analysed to assess adherence to the use of the proforma. This was 
compared to the results of the previous audit cycle to review whether 
improvement was still observed.
Results: The results prior to proforma introduction and cycle one and 
two are summarised below:

Table 1 (abstract 000575)  Summary of results

Pre‑audit 
(% docu‑
mented)

Audit cycle 
1 (% docu‑
mented)

Audit cycle 2 (% 
documented)

Smoking 15 100 27

Alcohol 10 88 15

Illicit drugs 5 94 10

Occupation 20 100 29

Accommodation 5 94 39

Living alone 80 100 71

Care packages 15 100 44

DNA CPR 20 94 83

Walking ability 55 100 44

Walking aids 47 100 41

Walking distance 11 100 12

Exercise tolerance 
limitations

0 56 15

Stairs ability 15 100 12

Stair aids 0 71 12

Number of stairs 
managed

6 78 5

Exercise frequency 5 65 10

Activities of daily 
living

25 94 34

Clinical Frailty 
Score

5 94 22

Conclusions: Analysis of the results found that the quality of docu-
mentation reduced between cycle one and cycle two across all 
domains. However, when compared to pre-audit data, documenta-
tion improved in 72% of the areas assessed. This suggests that whilst 
the proforma remains a valuable tool in the documentation of social 
history and frailty assessments, adherence has declined. This may be 
due to challenges completing it initially whilst the patient is being 
admitted, with relevant information not being readily available from 
the patient themselves or there being no previous documentation. By 
encouraging doctors to gain a full social history from either the patient 
or next of kin early in the admission, as well as encouraging other 

healthcare professionals such as nurses, physiotherapists and occu-
pational therapists to contribute to completing the proforma, this will 
allow for a more comprehensive social history and frailty assessment.
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Introduction: Pulmonary fibrosis can be a complication of COVID-
19 ARDS leading to severely diminished quality and expectancy of 
life. However, the mechanisms of fibrosis development in COVID-19 
ARDS remain unclear. SARS-CoV-2 infections can cause pulmonary 
inflammation and damage inducing ARDS. This significantly involves 
inflammasome caspase-1 signaling with interleukin (IL)-1β and IL-18 
production. Inflammasome-capase-1 activation can promote lung 
fibrosis in various inflammatory conditions. Thus, we hypothesized 
that inflammasome-caspase-1 signaling contributes to the fibrotic 
response in COVID-19 ARDS.
Methods: Bronchoalveolar lavage fluid (BALF) was obtained from 
non-pulmonary (n = 11) and COVID-19 ARDS (n = 39) patients. BALF 
cells were incubated ex vivo with the caspase-1 inhibitors tetracycline 
or VX-765 and examined after 16 h. K18-hACE2 mice were intratrache-
ally infected with SARS-CoV-2. Lungs and BALF were analyzed after 8d. 
Lung damage, fibrosis-associated mediators, inflammatory cytokines, 
and caspase-1 were analyzed in human and murine BALF and cell 
culture supernatants by multiplex immunoassay, ELISA, qRT-PCR and 
immunoblotting. Lung damage and fibrosis in murine samples were 
analyzed histologically.
Results: In contrast to non-pulmonary ARDS patients, COVID-19 
patients showed significantly increased levels of profibrotic matrix 
metalloproteinases (MMP) -1, -2, and -7 (p ≤ 0.01) in the BALF. In 
addition, fibrosis-associated mediators CC-chemokine ligand-18 
(p < 0.0074) and plasminogen activator inhibitor type 1 (p < 0.0189) 
as well as N-terminal procollagen I (p < 0.0001) concentrations were 
increased in the lungs of COVID-19 patients. In terms of caspase-1 
orchestrated inflammation, we detected higher IL-1β and IL-18 
(p < 0.0008; p < 0.0045) concentrations in COVID-19 compared to non-
pulmonary ARDS patients. Consistent with that, caspase-1 activation 
was increased (p < 0.0019). The correlation between IL-18 and both 
MMP-2 (r = 0.8074; p < 0.0001) and SOFA score (r = 0.6497; p < 0.0001) 
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suggests a strong association between caspase-1 mediated inflamma-
tion, fibrotic response and organ failure in COVID-19.
BALF cells from COVID-19 patients continued producing IL-1β and 
IL-18 ex  vivo. Tetracycline and VX-765 inhibited IL-1β and IL-18 pro-
duction as well as caspase-1 activation (p ≤ 0.0256). Furthermore, tet-
racycline limited caspase-1 activation and subsequent IL-1β and IL-18 
production, thereby reducing lung injury (p < 0.0161) in SARS-CoV-2 
infected mice. Of note, tetracycline reduced collagen I and III mRNA-
levels (p < 0.0296), the production of profibrotic MMP-9 (p < 0.0061) 
and S100A8/9 proteins (p ≤ 0.0039). Consistent with these findings, 
tetracycline treated mice showed reduced pulmonary fibrosis.
Conclusions: Our study demonstrates the close link between cas-
pase-1 activation, disease severity and pulmonary fibrotic response 
in COVID-19 ARDS patients. In SARS-CoV-2 infected mice, both lung 
injury and pulmonary fibrotic response were reduced by caspase-1 
inhibition. Caspase-1 inhibition should therefore be evaluated as a 
therapeutic option of COVID-19 ARDS and associated lung fibrosis.
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Introduction: Sepsis is associated with high morbidity and mortality. 
Administration of intravenous (IV) fluids is advocated by the Surviv-
ing Sepsis guidelines [1]. However, IV fluids can induce or exacerbate 
vascular injury [2, 3], and both greater volumes of administered IV 
fluid and accumulation of a positive fluid balance are associated with 
higher mortality in sepsis and other critical illness states [4]. In the Role 
of Active Deresuscitation After Resuscitation-2 (RADAR-2) trial, 180 
critically ill patients were randomised to conservative fluid therapy 
and deresuscitation or to usual care [5]. This was an exploratory analy-
sis of the RADAR trial.
Objectives: To test the hypothesis that a strategy comprising conserv-
ative fluid administration and deresuscitation would lead to a reduc-
tion in biomarkers of vascular injury compared to usual care.
Methods: Participants in the RADAR-2 trial were randomised to either 
a fluid strategy comprising conservative fluid administration and, if 
fluid overload was present, active deresuscitation; or to usual care. 
Blood samples were taken at baseline, day 3 and day 5. Plasma levels 
of angiopoietin-2 (usual care—84 patients; intervention 81 patients), 
hyaluronan (usual care—82 patients; intervention 82 patients) and 
syndecan-1 (usual care—82 patients; intervention 82 patients) were 
measured in duplicate using a sandwich enzyme-linked immunosorb-
ent assay (DuoSet, R&D systems). GraphPad Prism version 9.5.1 was 
used for statistical analysis.
Results: Samples were available for 165 patients, 67 of whom had sep-
sis. No significant differences were detected between intervention and 
usual care groups at any of the time points for any biomarker, either in 
the overall cohort or in the sepsis subgroup (Figure 1).
Conclusions: There was no evidence that a conservative fluid strategy 
improves vascular injury. Five days of conservative fluid management 
may be insufficient to mitigate early vascular injury associated with IV 
fluid administration.

Figure 1 (abstract 000579)  Levels of Ang-2, Hyaluronan and Synde-
can-1 by group allocation 

References
1. [5] Silversides, J. A., et al. (2022). “Feasibility of conservative fluid admin-

istration and deresuscitation compared with usual care in critical illness: 
the Role of Active Deresuscitation After Resuscitation-2 (RADAR-2) 
randomised clinical trial.” Intensive care medicine 48(2): 190–200.

2. [4] Tigabu, B. M., et al. (2018). “Fluid volume, fluid balance and patient 
outcome in severe sepsis and septic shock: a systematic review.” Journal 
of critical care 48: 153–159.

3. [3] Hippensteel, J. A., et al. (2019). “Intravenous fluid resuscitation is associ-
ated with septic endothelial glycocalyx degradation.” Critical care 23(1): 
1–10.

4. [2] Zeng, Y. and J. M. Tarbell (2014). “The adaptive remodeling of endothe-
lial glycocalyx in response to fluid shear stress.” PloS one 9(1): e86249.

5. [1] Evans, L., et al. (2021). “Surviving sepsis campaign: international guide-
lines for management of sepsis and septic shock 2021.” Intensive care 
medicine 47(11): 1181–1247.

Topic: Sepsis

000580  
Relationship between SOFA scores and alarm metrics in intensive 
care units: implications for alarm fatigue
A.  Chaoui1, A. R.  Flint1, K.  Rubarth1, F.  Balzer1, A. S.  Poncette1

1Institute of Medical Informatics, Charité – Universitätsmedizin Berlin, 
Berlin, Germany
Correspondence: A. Chaoui
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000580



Page 258 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Introduction: Alarm fatigue is a growing concern in intensive care 
units (ICUs): high number of alarms generated by monitoring sys-
tems [1, 2] can lead to desensitization, missed alarms, and delayed 
responses, compromising patient safety [3, 4]. However, the relation-
ship between clinical conditions and alarms is not yet fully under-
stood. Previous studies linked worse patient conditions to higher 
alarm loads [5, 6], but they did not use large quantities of alarms for 
analysis in their study, nor put the number of alarms in relation to the 
patient’s monitoring time. This study aims to provide an extensive 
evaluation—based on millions of alarms—of the relationship between 
SOFA scores as a proxy for clinical condition and alarm metrics in ICU 
patients.
Objectives: Primary objective: assess whether patients with higher 
SOFA scores generate more alarms than patients with lower scores. 
Secondary objective: determine if there is a relationship between 
SOFA scores and alarm response metrics, including the time taken 
to address an alarm and the frequency of interventions following an 
alarm.
Methods: After IRB approval (Ethics vote no. EA1/127/18), we 
extracted alarm metrics, such as number of alarms and alarm duration, 
from ICU bedside monitoring devices; SOFA scores recorded by clini-
cal staff; and interventions after an alarm based on a set of annotation 
guidelines [7] for each patient in 15 ICUs in a tertiary care center over a 
23-month period. We performed a retrospective analysis and included 
all SOFA score measurements with at least 1000 vital sign alarms of 
each type (heart rate (HR), blood pressure (BP), and peripheral oxygen 
saturation  (SpO2)) for the analysis. We used point plots to visualize the 
relationships between SOFA scores and mean alarm metrics and calcu-
lated Spearman’s rank correlation coefficient and tested its statistical 
significance with a two-tailed test.
Results: We collected 6,143,128 vital sign alarms from 9969 ICU admis-
sions and 77,414 SOFA score entries. We observed a positive relation-
ship between SOFA score and HR alarm rate (corr = 0.856, p < 0.001), 
but no statistically significant relationship to  SpO2 alarm rate 
(corr = − 0.385, p = 0.115) and a negative relationship to BP alarm rate 
(corr = − 0.542, p = 0.020) (Fig.  1a). For the rate of actionable alarms, 
we observed a positive relationship to the SOFA score for all 3 alarm 
types: HR (corr = 0.897, p < 0.001); BP (corr = 0.996, p < 0.001) and  SpO2 
(corr = 0.839, p = 0.000). The rate of interventions increased by almost 
threefold for BP and  SpO2 alarms, while only increasing by less than 
twofold for HR alarms (Fig.  1b). For alarm duration, we observed a 
negative relation to the SOFA score with: HR (corr = − 0.942, p < 0.001); 
BP (corr = − 0.942, p < 0.001) and  SpO2 (cor = − 0.944, p < 0.001). For all 
three alarm types, the mean alarm duration reached almost half the 
time for patients with high SOFA scores in comparison to patients with 
lower SOFA scores (Fig. 1c).
Conclusions: Our study highlights the limited research on the rela-
tionship between patient characteristics and alarms in the ICU. We 
show that there is a complex relationship between the SOFA score 
and alarm metrics in the ICU. Contrary to our hypothesis, our results 
suggest that there is no clear increase in the number of alarms with a 
more severe SOFA score. While we observed a strong positive relation-
ship for HR alarms, there was no statistically significant positive rela-
tionship for  SpO2 alarms and, surprisingly, a negative relationship for 
BP alarms. However, we observed a reduction in alarm response time 
and an increase in the rate of interventions following alarms, suggest-
ing that healthcare providers become more responsive to alarms from 
patients with worse clinical conditions, possibly because of the greater 
risk of clinical deterioration. The almost constant rate of alarms pro-
duced across the whole range of SOFA scores may be caused by alarm 
settings and thresholds being adjusted more adequately for these 
patients, resulting in fewer alarms being generated. The observed 
increase in heart rate alarm rates, possibly representing worse alarm 
management, could also be the reason why the rate of interventions 
doesn’t increase as much in comparison to the other investigated 
alarm types. These findings have implications for optimizing alarm 
systems in the ICU, as they suggest that a more nuanced approach is 
needed to ensure that alarms are effective in identifying life-threaten-
ing situations while minimizing alarm fatigue.

 Figure  1 (abstract 000580) Point plot showing the relationship 
between the SOFA score and multiple alarm metrics presented for 
blood pressure (BP), heart rate (HR), and peripheral oxygen saturation 
 (SpO2) alarms: a) Amount of alarms produced per day; b) Rate of clini-
cal interventions after an alarm; c) Average alarm duration

References
1. INALO project (grant 16SV8559, German Federal Ministry of Education 

and Research)
2. [1] Hravnak M, Pellathy T, Chen L, et al. A call to alarms: Current state 

and future directions in the battle against alarm fatigue. J Electrocardiol. 
2018;51(6S):S44-S48. https:// doi. org/ 10. 1016/j. jelec troca rd. 2018. 07. 024

3. [2] Schmid F, Goepfert MS, Reuter DA. Patient monitoring alarms in the 
ICU and in the operating room. Crit Care. 2013;17(2):216. Published 2013 
Mar 19. https:// doi. org/ 10. 1186/ cc125 25

4. [3] Sendelbach S, Funk M. Alarm fatigue: a patient safety concern. AACN 
Adv Crit Care. 2013;24(4):378–388. https:// doi. org/ 10. 1097/ NCI. 0b013 
e3182 a903f9

https://doi.org/10.1016/j.jelectrocard.2018.07.024
https://doi.org/10.1186/cc12525
https://doi.org/10.1097/NCI.0b013e3182a903f9
https://doi.org/10.1097/NCI.0b013e3182a903f9


Page 259 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

5. [4] Johnson KR, Hagadorn JI, Sink DW. Alarm Safety and Alarm Fatigue. 
Clin Perinatol. 2017;44(3):713–728. https:// doi. org/ 10. 1016/j. clp. 2017. 05. 
005

6. [5] Sinno ZC, Shay D, Kruppa J, et al. The influence of patient characteris-
tics on the alarm rate in intensive care units: a retrospective cohort study. 
Sci Rep. 2022;12(1):21801. Published 2022 Dec 16. https:// doi. org/ 10. 
1038/ s41598- 022- 26261-4

7. [6] Inokuchi R, Sato H, Nanjo Y, et al. The proportion of clinically relevant 
alarms decreases as patient clinical severity decreases in intensive care 
units: a pilot study. BMJ Open. 2013;3(9):e003354. Published 2013 Sep 10. 
https:// doi. org/ 10. 1136/ bmjop en- 2013- 003354

8. [7] Klopfenstein SAI, Flint AR, Heeren P et al. How to Annotate Patient 
Monitoring Alarms in Intensive Care Medicine for Machine Learning, 14 
February 2023, PREPRINT (Version 1) available at Research Square [https:// 
doi. org/ 10. 21203/ rs.3. rs- 25149 69/ v1]. Accessed 13/04/2023

Topic: Critical care organisation, quality management, information 
systems, outcomes

000581  
Octane in exhaled breath to diagnose acute respiratory distress 
syndrome in invasively ventilated intensive care unit patients
L.  Hagens1, N.  Heijnen2, M.  Smit1, A.  Verschueren3, T.  Nijsen3, I.  Geven3, C. 
Presură3, R.  Rietman3, D.  Fenn4, P.  Brinkman4, M.  Schultz1, D.  Bergmans2, R. 
 Schnabel2, L.  Bos1

1Department of Intensive Care, Amsterdam UMC, locatie AMC, 
Amsterdam, Netherlands; 2Department of Intensive Care, Maastricht 
UMC+, Maastricht, Netherlands; 3Research, Philips Research, Global 
Headquarters, Eindhoven, Netherlands; 4Department of Respiratory 
Medicine, Amsterdam UMC, locatie AMC, Amsterdam, Netherlands
Correspondence: L. Hagens
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000581

Introduction: The concentration of exhaled octane has been postu-
lated as a reliable biomarker of acute respiratory distress syndrome 
(ARDS) using metabolomics analysis with gas chromatography mass 
spectrometry (GC–MS) [Bos, ERJ 2014]. A point-of-care (POC) breath 
test was developed in recent years to accurately measure octane at the 
bedside [Hagens, Analyst 2021].
Objectives: To validate the diagnostic accuracy of exhaled octane for 
ARDS using a POC test in invasively ventilated intensive care unit (ICU) 
patients.
Methods: This was an observational cohort study of consecutive 
patients receiving invasive ventilation for at least 24  h, recruited in 
two university ICUs. GC–MS and POC tests were used to quantify the 
exhaled octane concentration. ARDS was assessed by three experts 
following the Berlin definition and used as reference standard. The 
area under the receiver operating characteristics curve (AUROCC) 
was used to assess diagnostic accuracy. As a secondary endpoint the 
added value of the breath test on top of the Lung Injury Prediction 
Score (LIPS) was assessed.
Results: 519 patients were included and 190 (37%) fulfilled the crite-
ria for ARDS. The concentration of octane using the POC breath test 
was not significantly different between patients with ARDS (0.14 ppb; 
IQR: 0.05–0.37) and without ARDS (0.11 ppb; IQR: 0.06–0.26; P = 0.64). 
The AUROCC for ARDS based on the octane concentration in exhaled 
breath using the POC breath test was 0.52 (95% confidence inter-
val (CI): 0.46–0.57, Figure 1 panel A). Analysis of exhaled octane with 
GC–MS showed similar results, (AUROCC 0.53; CI: 0.48–0.59; Figure  1, 
panel B). Combining LIPS with the octane concentration increased the 
AUROCC to 0.66 (CI: 0.62–0.71) and 0.67 (CI: 0.62–0.72) for the POC test 
and GC–MS respectively.
Conclusions: Octane in exhaled breath has insufficient diag-
nostic accuracy for ARDS. This disqualifies the use of octane as 
a biomarker in the diagnosis of ARDS and challenges most of 
the research performed up to now in the field of exhaled breath 
metabolomics.

Figure 1 (abstract 000581)   Panel A, AUROCC curves describing the 
diagnostic accuracy for the octane concentration measured with the 
POC breath test and LIPS for ARDS. Panel B, AUROCC curves describing 
the diagnostic accuracy for the octane concentration measured with 
the GC–MS and LIPS for ARDS
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Introduction: International guidelines recommend the use of dexa-
methasone for patients with severe or critical COVID-19 [1, 2]. If dexa-
methasone is not available, other corticosteroids at doses equivalent 
to 6  mg dexamethasone daily may be helpful [1, 2]. A recent study 
suggested that dexamethasone, rather than methylprednisolone, 
is beneficial in acute respiratory distress syndrome (ARDS) due to its 
potent anti-inflammatory and weak mineralocorticoid effects [3, 4]. 
However, little is known about the efficacy of other corticosteroids 
compared with 6 mg dexamethasone in COVID-19 [5, 6].
Objectives: To compare the efficacy of dexamethasone, methylpred-
nisolone, and prednisolone in patients with severe COVID-19.
Methods: This retrospective cohort study used a nationwide regis-
try of hospitalized patients with COVID-19 from 66 hospitals in Japan 
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from January 2020 to September 2020 [7]. We identified patients with 
severe COVID-19 (defined as  SpO2 ≤ 94% on ambient air and imaging 
findings of pneumonia) who were treated with one of the following 
corticosteroids: dexamethasone, methylprednisolone, and predniso-
lone. Corticosteroid treatments equivalent to pulsed corticosteroid 
therapy were excluded. The primary and secondary outcomes were 
all-cause in-hospital mortality and the composite of mechanical ven-
tilation use and in-hospital mortality, respectively. We evaluated the 
associations between the use of each corticosteroid and each out-
come using inverse probability–weighted (IPW) analyses based on 
multiple propensity scores to adjust for potential confounders (e.g., 
age, sex, Charlson Comorbidity Index [CCI] score, sequential organ fail-
ure assessment [SOFA] score, and  PaO2/FiO2 ratio [PFR]) at admission 
[8–10].
Results: Of 347 patients eligible for analysis, 258 (74.3%) were male 
and the median age was 65. 259 (74.6%), 27 (7.8%), and 61 (17.6%) 
patients were treated with dexamethasone, methylprednisolone, and 
prednisolone, respectively. Adjusted for multiple propensity scores, 
there were no significant differences in in-hospital mortality among 
the three groups (e.g., risk difference of methylprednisolone vs. dexa-
methasone: + 3.7%; 95% confidence interval [CI] − 9.2 to + 16.7%) 
(Figure A). However, the risk of the composite outcome of mechanical 
ventilation use and in-hospital mortality was significantly higher in the 
prednisolone group (risk difference of prednisolone vs. dexametha-
sone: + 16.4%; 95% CI + 1.3 to + 31.6%) than in the dexamethasone 
group (Figure B). We observed higher risk of the composite outcome 
in the methylprednisolone group (risk difference of methylpredniso-
lone vs. dexamethasone: + 11.6%; 95% CI − 9.9 to + 33.1%) than in the 
dexamethasone group, although the effect estimate was statistically 
imprecise with a wide CI.
Conclusions: In patients with severe COVID-19, methylprednisolone 
and prednisolone could serve as alternative agents to dexamethasone. 
However, prednisolone was associated with increased use of mechani-
cal ventilator, possibly attributable to its mineralocorticoid effect.

Risk difference in A. All-cause in-hospital mortality B. the composite 
of Mechanical ventilator use and in-hospital mortality. Adjusted risk 
differences in outcomes were estimated using inverse probability-
weighted (IPW) analysis based on multiple propensity scores. (Dexa-
methasone as a reference). Abbreviations: RD, risk difference; CI, 
confidence interval.
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Introduction: Monitoring the consumption of antibiotics is neces-
sary in services with a high demand, such as the Intensive Care Unit 
(ICU). The use of these antibiotics has changed over the years, being 
the global pandemic by COVID 19 one of the events that has a greater 
influence on the increase of patients in our ICUs, as well as the wide-
spread use of empirical antibiotic therapy in COVID patients. Other 
epidemics and the change in antibiotic resistance also influence this 
change.
Objectives: To evaluate the consumption of antibiotics between 2018 
and 2022 in a multipurpose ICU, differentiating 3 periods: pre-pan-
demic, pandemic and post-pandemic. It’s also analyzed the stay in the 
ICU, the variation that they have suffered over the years and the con-
sumption with stays.
Methods: Retrospective descriptive observational study of the con-
sumption of antibiotics in a 12-bed ICU, expanded to 24 beds with 
the pandemic, during the years 2018 to 2022. The consumption of 
antibiotics and stays in the ICU Service are collected. The following are 
analyzed: the defined daily dose (DDD: consumption (gr) × 100/DDD–
WHO × stays) per stay (S) in the ICU) of the most used antibiotics, stays 
in the ICU per year, the DDD/100S in ICU by family of antibiotics and by 
most used antibiotics.
Results: The stay in our ICU was: 2018: 1818, 2019: 1915, 2020: 3801, 
2021: 4173, 2022: 2638, which represents a variation in stays compared 
to the previous year of: 2019: 5.34%; 2020: 98.49%; 2021: 9.79%; 2022: 
− 36.78% respectively.
In terms of the antibiotics with the highest consumption per year 
(DDD): 2018: Levofloxacin (LVF), Meropenem (MPN) and Linezolid 
(LZD); 2019: MPN, LVF and LZD; 2020: MPN, Ceftriaxone (CFX) (COVID 
19 treatment) and LZD; 2021: MPN, LZD, Tigecycline (TGC) (Acinetobac-
ter baumanii outbreak); 2022: MPN, LZD and LVF.

https://www.who.int/publications/i/item/WHO-2019-nCoV-Corticosteroids-2020.1
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Regarding to antibiotic consumption (by groups) and ICU stay (Table 1):

AB 2018 DDD/100S
2018

AB 2019 DDD/100S
2019

AB 2020 DDD/100S
2020

AB 2021 DDD/100S
2021

AB 2022 DDD/100S
2022

Global 
con‑
sump‑
tion

188,88 Global 
con‑
sump‑
tion

212,21 Global 
con‑
sump‑
tion

237,24 Global 
con‑
sump‑
tion

199,13 Global 
con‑
sump‑
tion

192,49

Quinolones 47,58 Carbapen-
ems

44,89 Carbapen-
ems

45,96 Carbapen-
ems

41,76 Other (lin-
ezolid)

41,38

Penicillins 40,14 Quinolones 41,06 Macrolides 45,00 Cephalo-
sporins

33,82 Carbapen-
ems

40,60

Carbapen-
ems

40,11 Penicillins 34,99 Cephalo-
sporins

39,52 Other (lin-
ezolid)

30,81 Cephalo-
sporins

27,22

with a variation in such consumption compared to the previous year (DDD/100S total): 2019: 12.35%; 2020: 11.79%; 2021: − 16.06% and 2022: − 3.33%.

VS 69.06 ± 14.62  years in the non-survival group; p-value < 0.001), at 
least one medical condition 87.1% in survival group VS 97.7% in the 
non-survival group; p-value < 0.027 and initial palliative care condition 
in survival group 1.1% VS 19.1% in non-survival group p-value < 0.001. 
Multivariate analysis showed at least 2 doses of the COVID-19 vac-
cine were significantly associated with lower mortality compared with 
controls (110 of 170 patients [64.7%] died in the control group VS 21 
of 54 [38.9%] in the full vaccination group; adjusted OR, 0.26 [95% CI, 
0.11–0.6]; p-value = 0.002) and decrease day of non-invasive ventilator 
support 3 (3, 5) in control group VS 2 (2, 3) in full vaccination group 
p-value = 0.03, but not decrease in length of hospital stay and day of 
invasive ventilator support. Patients with ≥ 3 risk factors were sig-
nificantly increasing mortality, adjusted OR 7.36 [95% CI, 1.28–42.28]; 
p-value = 0.025.
Conclusions: At least 2 doses of COVID-19 vaccination is a significant 
protective factor in preventing deaths due to COVID-19 pneumonia 
hospitalized in an Intensive care Unit.
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Conclusions: The COVID 19 pandemic increased the stay in the ICU by 
98.49% in 2020, decreasing 36,78% in 2022.
During those two years (pandemic), the most used antibiotics in our 
ICU changed. By connecting antibiotic consumption to hospital stay, 
the greatest increase occurs in 2020 where macrolides and cepha-
losporins appear among the most frequent antibiotics. In 2022 it 
decreases to similar values to pre-pandemic.
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Introduction: COVID-19 is a very high-transmission disease with a 
variable prognosis in the general population. Higher risks of severe 
disease were found in older individuals and with underlying health 
conditions (1). COVID-19 vaccination has substantially altered the 
course of the pandemic and its severity, lower mortality in critically ill 
COVID-19 pneumonia (2, 3).
Objectives: To evaluate the association between COVID-19 vaccina-
tion and mortality among COVID-19 pneumonia who were admitted 
to Intensive Care Unit (ICU) and needed mechanical ventilator support.
Methods: A retrospective, cross-sectional study was conducted in 
Songkhla Provincial Hospital, a 508-bed hospital, in Southern Thailand. 
All patients (≥ 15  years old) with a presumptive or confirmed diag-
nosis of COVID-19 pneumonia (4) who were admitted to the ICU and 
needed invasive or non-invasive mechanical ventilators from January 
2021 to December 2022 were enrolled. Baseline patients’ characteris-
tics, COVID-19 Vaccine status, clinical manifestations, treatment, and 
outcome were collected from the medical records.
Results: A total of 224 patients were included in the study. Mean age, 
65.95 ± 16.57  years, 124 (55.4%) were men, 158 (70.5%) were older 
than 60  years old, 209 (93.3%) has at least one co-morbid medical 
conditions including diabetes 37.9%, heart disease 23.7%, chronic kid-
ney disease 20.1%, history of cerebrovascular disease 13.4%, chronic 
lung disease 12.1%, obesity (BMI ≥ 30) 10.3% and immunocompro-
mised patient 9.3%. Only 54 (24.1%) completed 2 doses of the primary 
COVID-19 vaccination series more than 14  days before admission. 
The overall hospital mortality was 131 (58.5%), factors influencing 
mortality were older age (61.57 ± 18.16  years in the survival group 
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Introduction: Infective endocarditis (IE) remains a very serious clini-
cal identity in intensive care unit (ICU) although its frequency is lower 
than other acute infections. Complications of IE are often severe and 
can put the patient in a critical situation which requires ICU assistance.
Objectives: To analyze all cases with IE whose complications were the 
main reason for ICU admission.
Methods: Retrospective study of 20 patients recorded between 2011 
and 2021, in all them IE was the main reason for admission in ICU and 
its diagnosis was established during their ICU stay following basi-
cally modified Duke criteria. Transesophagic echocardiography, as 
well as transthoracic, was routinely performed. Our ICU has 16 boxes 
and treat patients with many different pathologies, including cardiac 
surgery.
Results: Mean age was 60 years, IE diagnosis was established at day 4 
of average after admission. Nine patients came from the emergency, 
8 from hospital ward, 2 from other hospitals and 1 from surgery area. 
Heart failure (55%) was the most common admission reason, fol-
lowed by ischemic stroke (20%), septic shock (15%), spondilitis and 
embolic myocardial infarction. Sixty percent of patients had fever 
on the first 48  h hours, and during their evolution 65% suffered 
from heart failure and 60% from shock. Eight patients (40%) had 
embolic events (cerebral, coronary, spinal, splenic). In 6 cases origin 
was nosocomial or related to health system (patients with previous 
sepsis, renal insufficiency, cancer). Most common microbial etiol-
ogy were grampositive (65%, specially Staphylococcus aureus), in 
30% cultures were negative. No multiresistant microorganisms were 
isolated. Aortic valve was the single affected in 45%, mitral in 40% 
and both in 15%. No cases of right endocarditis, pacemaker or val-
vular prothesis infections were recorded. Surgery was performed in 
55%, 6  days of average after diagnosis. Hospital mortality was 40% 
(8 cases), in almost all (7) surgery could not be made. 6 months later 
after diagnosis, among 12 patients who survived 5 were asympto-
matic, 4 with minor neurological deficits in recovery process and in 
3 cases no information was registered (foreign tourists repatriated to 
their home land).
Conclusions: Possibility of IE should always be suspected in the pres-
ence of some clinical situations as heart failure or acute ischemic 
stroke in order to begin proper therapy as soon as possible. Mortality 
is high and complications are frequent.
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Introduction: Although vascular leakage is a major feature of sys-
temic inflammatory response syndrome associated with shocks, 
its molecular mechanisms remain poorly characterized in humans. 
RNAseq analysis of circulating monocytes, performed in 11 patients 
after resuscitated cardiac arrest, revealed 860 genes that were differ-
entially expressed between patients with and without massive vascu-
lar leakage. Ingenuity® pathway analysis identified clusters of genes 
related to (i) inflammation, (ii) Hypoxia-Inducible Factor-induced 
angiogenesis, and (iii) cell cycle regulation. Thirty-eight genes were 
retained after correction for false discovery rate. Among them, a gene 
coding for a protein P (protein with an ongoing patent protection), 
ligand of a receptor involved in vascular biology, had a 56 times higher 
expression in patients with massive leakage. In accordance, plasma 
levels of P-PROTEIN were found strongly associated with the level of 
vascular leak in an independent validation cohort of 52 post-cardiac 
arrest patients. The objective of the study was to test the hypothesis 
that P-PROTEIN may play a role during cardiac arrest induced vascular 
leakage.
Methods: We first set up a model of resuscitated cardiac arrest in mice, 
with a no-flow and a low-flow time of 8  min each. Survival and vas-
cular leakage were then compared after cardiac arrest between P-pro-
tein knock-out (KO), wild-type (WT) mice, and WT mice injected with 
recombinant mouse P-PROTEIN (rmP-PROTEIN) at the time of resus-
citation (after the no-flow). Vascular leakage was compared between 
conditions using i.v. injected fluorescent dextrans.
Results: We confirmed an important vascular leak in all organs after 
the return of spontaneous circulation (ROSC) in WT mice, and an 
induction of circulating P-PROTEIN levels at one-hour post-ROSC. 
Intra-venous injection of rmP-PROTEIN significantly reduced the vas-
cular leakage quantified by extravasation of fluorescent dextrans. Sur-
vival was also significantly affected by modulating P-PROTEIN activity. 
We demonstrated a beneficial effect of rmP-PROTEIN injection, with 
88% of ROSC in WT mice injected with rmP-PROTEIN vs. 67% in con-
trols and an improved survival in rmP-PROTEIN injected mice vs con-
trols (Figure 1). The proportion of mice achieving a ROSC was on the 
contrary strongly reduced in P-protein KO mice compared to their WT 
littermates (10%, p < 0.0001 vs. WT).
Conclusions: These results demonstrate that the P-PROTEIN, isolated 
from observations in human, is a key regulator of post-cardiac arrest 
vascular leakage, with beneficial effects on vascular leakage and sur-
vival of P-PROTEIN gain of function in mice. Further experiments are 
ongoing to characterize its mechanisms on vascular leakage, as well as 
its optimal dosing regimen in a pre-clinical setting.
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 Figure 1 (abstract 000588)  Survival after cardiac arrest of wild-type 
mice, p-protein KO mice, and wild type mice injected with recombinant 
mouse P-PROTEIN at the time of resuscitation
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Introduction: Continuous blood purification (CBP) is an essential ther-
apeutic modality in an intensive care setting that is used to remove 
accumulated fluid and waste products in patients with acute kidney 
injury (AKI) and to remove chemical mediators in sepsis. However, it 
is often necessary to change the CBP circuit in a short time. Circuit 
coagulation in CBP reduces the filtration function of the hemofilter, 
and frequent coagulation necessitates circuit replacement, resulting 
in problems such as downtime and insufficient blood purification vol-
ume due to the interruption of CBP. Although there have been several 
reports on predictors of CBP lifetime, these have not yet been clarified.
Objectives: The aim of this study was to clarify variables as predictors 
of circuit coagulation in CBP for septic AKI patients.
Methods: We carried out a retrospective observational study. The 
study subjects were patients with septic AKI who were admitted to the 
ICU and received renal replacement therapy during the period from 
January 2012 to December 2020. The definition of sepsis was accord-
ing to Sepsis-31) and AKI was defined by the KDIGO guidelines2). We 
obtained information on the characteristics of patients including age 
and sex, SOFA score, APACHE II score, focus of infection, length of ICU 
stay, shock, number of ventilation days, circuit coagulation, KDIGO 
classification, and disseminated intravascular coagulopathy (DIC) as 
well as laboratory data. We performed multivariate logistic regression 
analyses to clarify the predictive factors for circuit coagulation and cal-
culated the cut-off value from the ROC curve.
Results: A total of 126 patients were included and 64 patients were 
excluded due to the exclusion criteria. Sixty-two patients were eli-
gible for the study. Circuit coagulation occurred in 41.9% of the 
patients. Platelet count was significantly lower in the circuit coagula-
tion group than in the non-coagulation group (p = 0.002). The circuit 
coagulation group also had a higher incidence of DIC than that in the 

non-coagulation group (p = 0.013). Platelet count was found to be a 
predictive factor for circuit coagulation by multivariate logistic regres-
sion analysis (p = 0.011). The cut-off value of platelet count was deter-
mined from the ROC curve to be 52,500/μL.
Conclusions: Platelet count might be associated with circuit coagula-
tion during CBP in sepsis patients with AKI. Circuit coagulation might 
be more likely to occur in patients with platelet counts below 52,500/
μL. On the other hand, this study did not show whether other coagula-
tion/fibrinolysis markers were associated with circuit coagulation. Fur-
ther study is needed to extend our study on circuit coagulation during 
CPB for sepsis patients with AKI.
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Introduction: Transpulmonary thermodilution is a technique that has 
gained great interest in recent years. Global ejection fraction (GEF) is 
one of the parameters that it provides. It reflects cardiac pump func-
tion. The calculation of the GEF is done using the formula (SV/ GEDV) 
*4. This algorithm depends on SV and GEDVI, so in hypovolemic 
patients with decreased preload, GEDVI could be decreased and leads 
to altered GEF values. In the same way, low stroke volume (SV) could 
generate low GEF by mathematical coupling without a disorder in car-
diac contractility.
Objectives: To evaluate whether impairment in GEDVI and SV may 
constitute a limitation for the interpretation of GEF and to describe 
characteristics of patients with impaired GEF. Secondarily, to deter-
mine factors independently associated with the development of 
impaired GEF.
Methods: A retrospective study was conducted in a 24-bed medical-
surgical intensive care unit in Argentina. Baseline characteristics and 
hemodynamic variables of the opening measurement were recorded. 
Patients were classified according to GEF, GEDVI, and VS values.
Statistical analysis was performed by means of the Mann Whitney test 
for continuous variables and for categorical variables, Pearson’s Chi2 
test was used. To determine factors independently associated with the 
presence of impaired GEF, binary logistic regression was performed.
Results: We included 95 patients in shock. 48 were female. Median 
age were 62 [49–72] years. Apache II and SOFA score were 23 [17–27] 
and 8 [6–10] respectively. Etiology of shock were septic in 61%, hipov-
olemia 14%, cardiogenic 6% and perioperative 9.5%. (Table 1).
The haemodynamic characteristics of the opening measurement with 
transpulmonary thermodilution are shown in Table 2. Overall mortality 
was 49%. 47 (49%) patients had low GEDVI 534 ± 82 ml/m2, 26 (27%) 
patients had high GEDVI 901 ± 73 ml/m2 and 22 patients had normal 
GEDVI (23%). Of the 47 patients with low GEDVI, low GEDVI in 27 (57%) 
low GEF coexisted. Of all patients with decreased GEF, 36 (65%) had 
low SV. On the other hand, 47 patients presented low SV, in 37 of them 
(79%) the GEDVI was low.
Factors independently associated with impairment in GEF were 
decreased GEDVI, SV and cardiac output (Table 3).
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Conclusions: In a high percentage of patients with altered GEF, low 
SV or GEDVI coexisted. The presence of low GEDVI and cardiac output 
was independently associated with altered GEF. Due to the formula 
by which GEF is calculated, there could be mathematical coupling 
between both parameters, so in hypovolemic patients with deteriora-
tion in the GEDVI, the GEF could also be altered without this implying 
disorders in pump function.

Table 1 (abstract 000592)  Baseline characteristics

Table 2 (abstract 000592)  Hemodynamic variables in the opening of 
transpulmonary thermodilution

 
Table 3 (abstract 000592) Binary logistic regression with LOW GEF as 
outcome variable
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Introduction: Intra-abdominal pressure (IAP) measurement is an 
important tool in critical care medicine as it helps in diagnosing intra-
abdominal hypertension and abdominal compartment syndrome.

New technology has become available to automatically perform fre-
quent IAP measurements. IAP and diuresis are measured using a 
SmartFoley® bladder catheter that is connected with the Accuryn® 
monitoring system (both from Potrero Medical, Hayward, CA, USA). 
Active drain line clearance of the catheter prevents urinary backflow 
and enables continuous urine output measurement. At the tip of the 
urinary catheter, a semi-flaccid balloon connected to a pressure sensor 
measures IAP.
Objectives: In the current study we examined the accuracy of the 
Accuryn system in measuring IAP under in vitro conditions.
Methods: In an experimental set-up using a water reservoir with lev-
els of water varying between 0 and 52.5 cm, IAP in millimeters of mer-
cury (mmHg) was measured using the Accuryn system. The tip of the 
Accuryn catheter was placed on the bottom of the reservoir for each 
measurement. The water level was measured in cm of water  (cmH2O) 
using a regular measuring tape and then converted to mmHg (1 
 cmH2O = 0.7356 mmHg).
Results: The water pressure was varied from 0 to 52.5  cm (0 to 
38.6 mmHg). IAP was measured by the Accuryn Monitoring System for 
a total of 15 times with increasing water levels (see graph).
At the various water pressures, the reported IAP differed less than 1 
mmHg from the applied pressure. This may be due to small inaccura-
cies in measuring the water level and in placement of the tip of the 
catheter on the bottom of the reservoir.
Conclusions: In this in  vitro experiment, IAP values reported by the 
IAP-monitoring system Accuryn system were sufficiently accurate for 
values between 0 and 40 mmHg.

Figure 1 (abstract 000593)  .
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Introduction: Indirect calorimetry (IC) is a tool that helps the clinician 
to create a more personalized nutritional therapy, which is very impor-
tant in the management of critical patients.
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Objectives: - Assess the modification or maintenance of the diet 
based on the results of IC.
- Compare the calories calculated by IC and by the Harris-Benedict 
equation (HBE).
Methods: Retrospective descriptive and analytical observational 
study of patients admitted to a 23-bed polyvalent ICU who under-
went IC (Cosmed Q-NRG calorimeter) from December 2020 to 
November 2022. We collected clinical variables (comorbidities, SOFA, 
phase of the critical illness), epidemiological and nutritional vari-
ables (calories calculated by IC and HBE, laboratory parameters, type 
of nutritional therapy, modification of nutritional therapy). The quali-
tative variables are expressed as percentages, and the quantitative 
ones as mean and standard deviation (SD). The comparative analysis 
of quantitative variables was done with the Student’s t test, and in 
the case of qualitative variables we used the Chi-square test. Sample 
size calculation: 23 IC performances to find a difference of 5 kcal/Kg 
(alpha 5%, power 80%, expected loss 5%). Data analysis was run in 
SPSS v28.0.
Results: We included 35 IC test, performed on 31 patients.

Qualitative variables Num‑
ber of 
patients

%

Sex Male 20 57,1

Female 15 42,9

Cardiovascular risk factors Yes 23 65,7

Surgical patients 27 77,1

Medical patients 8 22,9

Critical illness phase Acute 4 11,4

Chronic 31 88,6

Nutritional therapy modification No 7 20

Yes 28 80

Type of nutritional therapy EN 28 80

TPN 2 5,7

EN + SPN 4 11,4

oral + EN or SPN 1 2,9

EN: enteral nutrition. TPN: total parenteral nutrition. SPN: supplemental 
parenteral nutrition

Variable Statistics t (CI 95%) p

Age (years) (mean ± SD) 62,54 ± 10,5

Previous kcal/kg administration 17,77 ± 8,15

BMI (median, minimum, maximum) 28,4 (18,2–57,1)

SOFA at admission 4 (2–16)

SOFA at IC performance 7 (2–14)

Kcal/kg calculation (mean ± SD): 3,35 0,002

IC 21,96 ± 5,71

HBE 19,22 ± 2,1

Conclusions: - The performance of IC is useful to guide the nutritional 
therapy of critically ill patients.
- After comparing the calorie requirement calculated by HBE and by 
IC, an statistically difference was revealed, being higher the result 
obtained by IC.
- Most of the patients who underwent IC were in the chronic stage of 
their critical illness.
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Introduction: Ceftolozane/tazobactam (C/T) is indicated for the treat-
ment of complicated intra-abdominal infections (cIAI) [1], complicated 
urinary tract infections (cUTI), including pyelonephritis [2], and hospi-
tal acquired bacterial and ventilator-associated bacterial pneumonia 
[3]. Information on real-world use and outcomes of patients treated 
with C/T in critical care settings is important to help inform disease 
management and clinical practice.
Objectives: This study presents findings on patient/treatment charac-
teristics and outcomes associated with C/T use in patients managed in 
the critical care setting.
Methods: Data were collected from the SPECTRA study, a multi-
national, multicenter, retrospective, inpatient, observational study of 
patients treated with C/T across hospitals in 7 countries (Spain, The 
United Kingdom, Germany, Italy, Austria, Australia, and Mexico) from 
2016 to 2020. All adult patients admitted to the intensive care unit 
during the index hospitalization and treated with C/T for ≥ 48 h were 
included. Demographics, clinical characteristics, treatment manage-
ment patterns, and outcomes were assessed.
Results: The study sample included 298 critical care patients receiving 
C/T (mean age 57.0 years; 68.8% male), 41.9% of which had an infection-
related ICU admission. Sites of infection were respiratory (50.0%), skin/
wound/tissue (21.1%), blood (13.7%), urine (10.3%), pleural fluid/cer-
ebrospinal fluid/other fluid (9.3%), line/device (2.9%), abdominal (1.0%), 
bone/joint (0.5%), and stool (0.5%). The most common pathogens were 
Pseudomonas aeruginosa (89.7%) and E. coli (6.4%). Most patients (81.5%) 
had at least one comorbidity, with the most common being immuno-
compromised state (44.6%), sepsis (41.6%), heart disease (29.2%), and 
chronic pulmonary disease (27.2%). Renal replacement therapy was ini-
tiated in 21.5% of patients during index hospitalization, with 14.4% on 
continuous renal replacement therapy. The most common C/T regimen 
was 1.5 g every 8 h (36.9% of patients). About 51.6% of patients received 
C/T as third line or salvage (24.8% and 23.5% received C/T as 1st or 2nd 
line, respectively). Median C/T treatment duration was 11.0 days (Q1, Q3: 
7.0, 16.5 days). Clinical success was 53.4%. All-cause in-hospital mortality 
was 35.6% overall, and 13.8% infection related. 30-day all-cause read-
mission was 3.4% overall, and 1.7% infection related.
Conclusions: This multinational real-world study included a high 
number of critical care patients and reported outcomes associated 
with C/T use. In this very high-risk cohort presenting with severe 
gram-negative infections, most C/T patients had beneficial outcomes 
despite their clinical complexity and late intervention with C/T.
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Introduction: The severe acute respiratory distress syndrome (ARDS), 
refractory to usual supportive care, due to COVID-19, expanded the 
use of extracorporeal support therapies worldwide (1). Under the 
surge of the pandemic, ECMO therapy was urgently organized and 
implemented according to Extracorporeal Life Support Organization 
(ELSO) recommendations (2) in our academic 17-beds ICU. As long-
term survival benefit of receiving ECMO in COVID-19 remains uncer-
tain (3), any additional data from patients connected on ECMO will be 
useful to determinate factors which can affect outcome.
Objectives: The 6-month outcome and factors correlated with survival 
of patients connected on ECMO during COVID-19 pandemic in Greece.
Methods: All patients treated with ECMO, in our department, during 
Covid-19 period were followed for six months after hospital discharge. 
Data are presented as median (IQR) and were analyzed with non-para-
metric Mann–Whitney U test and Spearman rank correlation.
Results: From February 2021 until June 2022, 20 patients (3 women 
and 17 men), median age 44.7(IQR 35.5–54.0) years old, have been 
supported with ECMO due to life threatening acute respiratory failure 
due to COVID-19. Prior to ECMO initiation, all patients had received 
protective ventilation with recruitment maneuvers, prone position-
ing sessions and neuromuscular blockade. P/F ratio was 64 (IQR 51.3–
73.5) for more than 6 h,  pCO2 59 (IQR 55.3–72.0) mmHg, PH 7.32 (IQR 
7.28–7.37) and respiratory system compliance was 24 (IQR 16–34.5) 
ml/cmH2O. Median ECMO duration was 26 (IQR 15–63) days. Eleven 
patients (55%) were weaned from ECMO and 9 of them (45%) were 
discharged from the hospital (5 of them needed rehabilitation center). 
Six months later, all 9 were alive at home in a good health without 
requirement of oxygen therapy (5 of them returned to work).
The most frequent complication related to intervention was major 
bleeding, that appeared to 50%. Major causes of death were sepsis 
and multiorgan failure. Non-survivors as compared to survivors had 
longer duration of mechanical ventilation before ECMO initiation 
(11 vs 6 days, p = 0.036), longer ECMO running time (63 vs 16 days, 
p = 0.04), were more frequently complicated with acute renal failure 
(72.7% vs 11.1%, p = 0.07) and multi-organ failure (81.8% vs 11.1%, 
p = 0.02). The age was not correlated with outcome.
Conclusions: Under urgent circumstances ECMO implementation was 
feasible and obtained reasonable chances of six-month survival. In 
our cohort, factors found to be associated with in-hospital mortality 
were prolonged time from intubation to ECMO initiation, longer ECMO 
running time and acute renal failure. We didn’t find any correlation 

between age and outcome as we only provided ECMO support in 
younger than 65  years old patients, in accordance with ELSO guide-
lines (2). Our results are consistent with data of Euro ECMO-Covid 
survey (4) and could add in the estimation of long-term outcome of 
COVID-19 patients connected on ECMO.

References
1. (1) Lorusso R, Combes A, Coco V Lo, De Piero ME, Belohlavek J. ECMO 

for COVID-19 patients in Europe and Israel. Intensive Care Med. 
2021;47(3):344–348. https:// doi. org/ 10. 1007/ s00134- 020- 06272-3

2. not applicable
3. (2) Shekar K, Badulak J, Peek G, et al. Extracorporeal Life Support Organi-

zation Coronavirus Disease 2019 Interim Guidelines: A Consensus Docu-
ment from an International Group of Interdisciplinary Extracorporeal 
Membrane Oxygenation Providers. ASAIO Journal. 2020;66(7):707–721. 
https:// doi. org/ 10. 1097/ MAT. 00000 00000 001193

4. (3) Whebell S, Zhang J, Lewis R, et al. Survival benefit of extracorporeal 
membrane oxygenation in severe COVID-19: a multi-centre-matched 
cohort study. Intensive Care Med. Published online March 3, 2022. 
https:// doi. org/ 10. 1007/ s00134- 022- 06645-w

5. (4) Lorusso R, De Piero ME, Mariani S, et al. In-hospital and 6-month 
outcomes in patients with COVID-19 supported with extracorporeal 
membrane oxygenation (EuroECMO-COVID): a multicentre, prospective 
observational study. Lancet Respir Med. 2023;11(2):151–162. https:// doi. 
org/ 10. 1016/ S2213- 2600(22) 00403-9

Topic: Acute respiratory failure and mechanical ventilation

000599  
Endotracheal intubation of children and infants before transfer 
to paediatric intensive care—are we choosing the correct size tube?
D.  Anderson1, A. Hargedon-Lowe1

1Paediatric Intensive Care, Southampton General Hospital, Southampton, 
United Kingdom
Correspondence: D. Anderson
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000599

Introduction: The use of cuffed endotracheal tubes (ETTs) is routine 
in infants and children requiring admission to a paediatric intensive 
care unit (PICU). Commonly, paediatric patients are intubated by non-
paediatric anaesthetists or intensivists, before being transferred to a 
hospital with a PICU. Non-paediatric practitioners may be less familiar 
with optimal ETT selection in children, and traditional formulae can 
result in overestimation of ETT size—an issue discussed in European 
Resuscitation Council guidelines. Incorrectly sized ETTs can lead to 
complications including airway injury and extubation difficulties. The 
incidence of incorrect ETT size selection in the paediatric population 
has not been described previously.
Objectives: To describe the incidence of incorrectly sized ETTs used 
in patients aged 0–5  years admitted to a PICU from district general 
hospitals.
Methods: Data were collected from all intubated patients up to 
5 years old who were transferred to our tertiary PICU over a 6-month 
period. Sizes of ETTs were compared to manufacturers guidance and 
to the traditional calculation used to decide ETT diameter. Further 
data were collected including how often incorrectly sized ETTs were 
changed in the first 24 h of PICU stay.
Results: 123 intubated patients were transferred to the PICU over 
the 6-month period. Of these, 117 had adequate clinical records for 
inclusion. The majority of intubated patients (97%) had cuffed ETTs 
inserted. Of patients with cuffed ETTs, 42% were incorrectly sized as 
per manufacturer’s guidance. Of the patients with an incorrectly sized 
ETT, the majority (94%) had a larger size than recommended. The tra-
ditional formula adapted from calculating uncuffed ETTs was applied 
to the results, showing that 27% of ETTs incorrect as per manufac-
turer’s advice were correct as per the calculation, 13% were incorrect 
by both the calculation and manufacturer’s guidance, and 60% of 
cases were under 1 year of age and therefore too young to apply the 
formula. 24 h into PICU admission 56% of incorrectly sized ETTs were 
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left unchanged, 31% changed to the correct size, and 13% changed to 
another incorrect size.
Conclusions: Many patients intubated prior to PICU admission had 
an ETT size different to manufacturers guidance for age. In the major-
ity of cases a larger than recommended tube was inserted. 24 h into 
their PICU stay, many patients either had the same incorrect ETT in situ 
or had their ETT changed to another incorrect size. These data raise 
concerns regarding risk of complications relating to oversized ETT 
placement in PICU patients, including subglottic or tracheal stenosis 
and failed extubation. Traditional calculations used to determine ETT 
diameter can overestimate the optimal size of ETT, however this only 
potentially explained incorrect tube size in 27% of our cases. Risks 
of complications may be reduced by promoting awareness amongst 
intubators regarding optimal ETT sizes, alongside greater vigilance of 
admission ETT size within PICU itself.
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Introduction: Up to 30% of neurocritical care patients with acute 
brain injury (ABI) develop acute respiratory distress syndrome (ARDS), 
a complication that has been associated with poor outcome. The need 
to apply positive end-expiratory pressure (PEEP) in these patients can 
lead to an increase in intracranial pressure (ICP) measured invasively 
via intracranial probes. Non-invasive methods, such as lung (LUS) and 
brain (BUS) ultrasound, could help guide the appropriate mechanical 
ventilation (MV) strategy to improve lung function while protecting 
the brain from secondary injury.
Objectives: To investigate the alteration in the optimal PEEP level 
according to the use of LUS and BUS in mechanically ventilated 
patients with ARDS and ABI.
Methods: A preliminary, interventional, prospective clinical study was 
performed in a Greek ICU from June 2021 to March 2023, including 9 
patients with ABI (3 TBI, 1 SAH, 5 ICH) and ARDS. GCS on admission, 
APACHE II and LISS score were recorded. The intervention included a 
gradual increase in PEEP level from 5 to 8, 12 and 16  cmH2O. Simulta-
neously, LUS and BUS were performed after each PEEP level change, 
ICP and brain tissue  pO2  (PbtO2) values and MV parameters were 
recorded, and arterial blood gas samples were obtained after 20 min. 
We performed LUS in 6 regions in each lung and calculated the LUS 
score. We also performed BUS and recorded the pulsatility index (PI) 
and diastolic flow velocity (FVd) values. During these maneuvers we 
ensured normal ICP (< 22  mmHg) and adequate cerebral perfusion 
pressure in all patients.
Results: Included 9 patients had a mean age of 55.1 (0SD ± 20.1) years, 
mean ICU admission GCS 6.4 (SD ± 1.66), mean APACHE II score 19.3 
(SD ± 3.08) and mean LISS score 2.1 (SD ± 0.48). There was a marginally 
significant difference in LUS score regarding the PEEP 8–PEEP 16 pair 
(p = 0.05) (Table 1).

Table 1 (abstract 000600)  LUS score comparison between PEEP  
levels

PEEP  (cmH2O) level pairs p value

PEEP 5/PEEP 8 0.121

PEEP 8/PEEP 12 0.062

PEEP 12/PEEP 16 0.076

PEEP 5/PEEP 12 0.052

PEEP 5/PEEP 16 0.051

PEEP 8/PEEP 16 0.05

A non-significant trend towards a progressive decrease in LUS score as 
PEEP level increased was also observed (Figure 1). We were not able to 
detect a uniform pattern of reduction or rise in PI value as PEEP level 
was increased (Figure  2). Alterations in PI value was also not signifi-
cant between different pairs of PEEP levels. A gradual rise in ICP was 
observed as PEEP level was increased but this was not statistically sig-
nificant (Figure 3). All ICP comparisons between different PEEP levels 
were not significant. The lowest PEEP level with the greatest LUS score 
was compared with the maximum PEEP level that was safe according 
to BUS. There was no significant difference in PEEP according to LUS, 
BUS or ICP, although the BUS or ICP selected PEEP was lower than PEEP 
selected with LUS (Tables 2, 3).

Table 2 (abstract 000600)  Comparison of selected PEEP according to 
LUS and BUS

Variable PEEP  (cmH2O) (LUS) PEEP  (cmH2O) (BUS) p value

Median (IQR) 16 (0) 16 (0) 0.586

Mean (SD) 15.56 (SD 1.33) 14.67 (SD 2.83) 0.447

 

Table 3 (abstract 000600) Comparison of selected PEEP according to 
LUS and ICP

Variable PEEP  (cmH2O) (LUS) PEEP  (cmH2O) (ICP) p value

Median (IQR) 16 (0) 16 (0) 0.773

Mean (SD) 15.56 (SD 1.33) 15.11 (SD 1.67) 0.447

Conclusions: LUS could contribute to the titration of PEEP in patients 
with ABI and ARDS. In contrast, BUS adjunct to invasive ICP monitor-
ing did not appear to be helpful in our small sample. Since our study is 
ongoing, we expect a larger sample size to provide more accurate and 
reliable results in patients with ABI and ARDS.

Figure 1 (abstract 000600)  LUS score according to PEEP levels 
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 Figure 2 (abstract 000600)  PI according to PEEP levels

 Figure 3 (abstract 000600)  ICP according to PEEP levels
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Introduction: Blunt thoracic trauma is common and contributes 
significantly to trauma admissions. Even among patients with rib 
fractures who initially appear stable, many are at risk of developing 
respiratory failure. Targeted management of the higher risk subset 
of patients may prevent decompensation requiring intubation. And 
allow for the proactive identification of patients who will require 
intubation, enabling planned intubation before decompensation. We 
sought to identify risk factors for delayed intubation (intubation more 
than one hour after arrival) that would be identifiable on admission to 
facilitate more aggressive management and triage for patients at the 
highest risk of developing clinically significant respiratory failure.
Objectives: To identify factors associated with delayed intubation in 
patients with rib fractures.

Methods: This an analysis of data from the American College of Sur-
geons’ Trauma Quality Improvement Project from 2020 to 21. We 
included patients 15 years or older with multiple rib fractures or flail 
chest and an AIS chest score of ≥ 2 or greater. We excluded patients 
going to the operating room from the emergency department (ED) or 
who had advanced directives limiting care. Descriptive statistics were 
used to compare characteristics of patients with delayed intubations 
to those patients not progressing to require intubation; multivariate 
logistic regression was used to identify factors associated with delayed 
intubation. Variables examined include patient demographics, injury 
type and severity, pre-existing conditions and initial vital signs upon 
arrival in the ED.
Results: A total of 146,908 patients were included in the analysis 
data set; 4.9% had a delayed intubation (median of 30 h (IQR: 6–74)). 
Characteristics of patients are described in Table 1. Partial multivariate 
model results are shown in Figures 1 and 2.
 

Table 1 (abstract 000601) Characteristics of patients by timing of 
intubation

Delayed intu‑
bation

No intubation Difference (95% 
CI))

Age (mean (SD)) 59.0 (17.1) 57.8 (18.2) 1.2 (0.8–1.6)*

Male (%) 74.1 67.2 6.9 (5.8–7.9)*

ISS (mean (SD)) 21.6 (10.1) 13.6 (6.5) 8.0 (7.2–8.2)*

Flail chest (%) 14.4 4.6 9.7 (8.9–10.5)*

Pulse (mean 
(SD))

95.3 (21.8) 86.7 (17.8) 8.6 (8.2–9.2)*

SBP (mean (SD)) 130.8 (29.1) 139.8 (25.4) 8.8 (8.3–9.7)*

GCS (mean (SD)) 14.2 (1.9) 14.8 (0.6) − 0.60 (0.56–
0.65)*

Supplemental 
 O2 in the ED 
(%)

38.9 16.7 22.2 (21.1–23.4)*

*p < 0.001.

Conclusions: Patients who progressed to requiring intubation were 
more likely to have flail chest injuries (vs only multiple rib fractures) 
and have pre-existing medical conditions. Need for supplemental oxy-
gen upon arrival, higher ISS and other physiological parameters in the 
ED were also associated with delayed intubation. These results may aid 
in the development of prediction tools to identify patients who would 
benefit from more aggressive management within the first hour of 
presentation and guide patient triage to the appropriate level of care.

Figure  1 (abstract 000601)   Select baseline patient characteristics 
associated with delayed intubation
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Figure  2 (abstract 000601)  Select injury characteristics and vital 
signs associated with delayed intubation 
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Introduction: In 2018 the international society for Rapid Response 
Systems (iSRRS) convened a consensus conference to agree on ten 
metrics for quality improvement1 related to structure, process and 
outcome of rapid response system (RRS) with outcomes following the 
domains of the quadruple aim.
It is not known whether hospitals are currently collecting data on 
these indicators or are capable to collect these data. This is an essen-
tial piece of information needed to initiate regional collaboratives 
that strive to improve the quality and safety of patients at risk of cata-
strophic deterioration in hospital.
Objectives: This study set out.
1. To assess readiness of international hospitals to implement recom-

mended quality metrics for RRS
2. To evaluate feasibility of improvement collaboratives based on currently 

collected data categories
Methods: The study is a prospective international digital survey. The 
survey captures the current standard of data collection against the 
recommended metrics of the iSRRS and a small number of contextual 
items.

Inclusion criteria: hospitals who have a Rapid Response System (RRS) 
or are in the process of setting up a RRS and caring for acutely unwell 
patients. Exclusion criteria: hospitals caring only for palliative patients 
or specialising in post-acute care were excluded.
Recruitment
Participating units were recruited through national societies of critical 
care or Critical Care Outreach, national or international conferences 
and through social media postings by the iSRRS.
Data were collected, from July 1st to November 30th 2022, through an 
online survey.
(https:// www. surve ymonk ey. co. uk/r/ iSRRS_ METHO D3_ Survey_ 2022).
Data collection
The survey collected data on the size of the hospital (approximate 
bed number), location of the hospital (region), nature of the current 
RRS, and details on the ability to collect data for each of the 10 recom-
mended quality metrics1. Response to each for the metrics contained 
categorical responses: recording already, could record, can’t record, 
haven’t got that service, not sure.
Statistics and analysis
Statistical analysis was limited to a descriptive evaluation collating 
capability of participating units. The predefined analysis plan included 
reporting of results by country and by size of hospital.
Results: In total 109 hospitals participated in the survey, of which 92 
hospitals located in 11 countries could provide full data: UK (n = 45), 
Australia & New Zealand (n = 25), USA & Canada (n = 13), Europe 
(n = 8), Singapore (n = 1). Half of all hospitals (54%) can be considered 
as large centers (i.e. > 500 beds). Percentages of hospitals indicating 
the application of the ten core metrics on the assessment of Rapid 
Response Systems (n = 109) are presented in the figure.
Conclusions: What we have found: most of the metrics are feasible 
for organizations to measure and track, but metrics 6–8 are culturally 
linked and require more effort.
Clinical implications: Breakthrough collaboratives could help clinicians 
to share data and learning for improvement based on the wide avail-
ability of the metrics.
Research implications: Context is needed for the non-measurables to 
understand barriers and enablers for wider spread of high quality care.

Percentages of hospitals indicating the application of the ten core 
metrics on the assessment of Rapid Response Systems
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Introduction: The shared prehospital management of critically 
injured trauma patients assumes the presence of spinal injury until 
proven otherwise (1). However, there is growing evidence document-
ing harm and a delayed time to intervention associated with the 
use of rigid collar and spinal stabilization (2, 7), especially in trauma 
victims with hemodynamic or neurological instability (3, 4). In these 
patients, any prehospital procedure (spinal immobilization included) 
should never preclude or delay lifesaving interventions as it is proved 
that longer on-scene time is associated with increased mortality (5). 
Besides, there is no randomized trial showing superiority of usual spi-
nal immobilization (cervical collars, long boards) over manual in line 
stabilization and recent literature is even highlighting several compli-
cations related to their use (increased intracranial pressure, reduced 
functional residual capacity, delay in airway management, pressure 
lesions) (6–8).
Objectives: To evaluate the prevalence of spinal injury in trauma 
patients with hemodynamic or neurological instability and to describe 
their median on-scene time and total prehospital time.
Methods: Inclusion criteria were trauma patients admitted to the 
trauma centers of Lombardia, who underwent a total body CT scan 
and whose data were reported in Lombardia Trauma Registry (LTR). 
In this LTR registry-based retrospective cohort study, demographic 
data, level of prehospital care (advanced life support—ALS, basic 
life support—BLS), prehospital time, abbreviated injury score (AIS, 
2015 version), injury severity score (ISS) of all trauma patients were 
retrospectively reviewed. Moreover, the prevalence of spinal injuries 
(AIS ≥ 3), their localization (cervical or thoracic) and the severity of 
spinal lesions (spinal cord injuries or unstable vertebral fractures or 
ligamentous injuries) were recorded. Conventionally, an ISS ≥ 16 was 
defined as major trauma (2).
Prehospital hemodynamic and/or neurological instability was also 
detected. Hemodynamic instability (Hem-I) was defined as prehospi-
tal shock index (SI) > 1 or cardiac arrest, while neurological instability 
(Neu-I) was defined as Glasgow Coma Scale (GCS) < 9 and pupilar signs 
of intracranial hypertension. Moreover, prehospital time (PHT), defined 
as time elapsed between BLS or ALS arrival on scene and the arrival 
at the hospital, and on-scene time (OST) was recorded. Data are pre-
sented as median and interquartile range (IQR).
Results: The cohort is based on 7334 patients, victims of major 
trauma, from January 2020 to December 2022 and included in LTR. 
Among the 361 patients (77.8% male, 53 ± 15 years old, overall mor-
tality 1.4%) that suffered from post-traumatic spinal injury (SPI), 72 
(19.9%) reported spinal cord injury (SCI) and 299 (82.8%) vertebral 
unstable injuries (VUI). Details of these lesions according to their loca-
tion (cervical or thoracic), their prevalence in hemodynamic or neu-
rological unstable patients, the median OST in each group, and the 
severity of trauma (defined by ISS) are summarized in Table 1. Median 
PHT for Hem-I and Neu-I patients was respectively 54 (42–70) and 54 
(42–68) minutes while PHT in stable patients was 49 (38–68).

Conclusions: The prevalence of SPI in Hem-I and Neu-I patients was 
respectively 12.1% and 8.3%; in these patients the median OST and 
total PHT was longer than recommended, especially in Neu-I patients 
with cervical injury (major head trauma). This result suggests that the 
goal of optimizing prehospital time in case of instability, especially in 
patients with early signs of intracranial hypertension, for most patients 
may be reached also by customizing immobilization protocols without 
an increased risk of spine lesion.
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Introduction: A important number of patients hospitalized in Chile 
with COVID-19 have required Intensive Care Unit (ICU) (1). The isola-
tion measures implemented in the ICU to reduce the spread of infec-
tion (social distancing, suspension of visits, etc.), and the increase in 
the number of severe patients, make it difficult to maintain fluid and 
constant communication between patients, family members and 
health care team (2). Under these conditions, communication has 
been a permanent challenge that has not been easy to address. The 
usual strategies for communication have been proved ineffective and 
difficult to implement given the increasing demand for care to which 
these teams are subjected. We know from recent reports about the 
negative impact not being able to maintain communication has on 
the mental health of patients, family members and health teams (3–5) 
and it is urgent to develop and implement simple and effective strat-
egies that facilitate such communication, and that in turn does not 
become an additional workload for health teams.
Objectives: To determine the effect of an early and comprehensive 
communication strategy (ECCS) versus standard care on the rate of 
depressive symptoms at 3 and 6 months post ICU discharge in patients 
with severe Covid-19.
Methods: A longitudinal, quasi-experimental before-after, mul-
ticenter study was conducted in patients hospitalized in the ICU 
for severe COVID-19 (NCT05035563). The intervention consisted 
of a comprehensive and intensive strategy to facilitate commu-
nication between family, patients and healthcare team through 
written material, via web (tablet and webmaster) and telephone. 
Participants were evaluated 3 times: at ICU discharge and at 3 and 
6 months post ICU discharge. Subjects completed a survey screen-
ing for anxiety and depression symptoms (Hospital Anxiety and 
Depression Scale—HADS), and post-traumatic stress disorder (Event 
Impact Scale-Revised—EIS-R). In addition, sociodemographic and 
clinical variables in addition to clinical outcomes of interest were 
collected. The results are reported using mean ± standard devia-
tion (SD) and percentages and compared using chi-square or t-test 
as deemed appropriate. The associations between risk factors and 
outcomes were presented as odds ratios (ORs) and 95% CIs, after 
adjustment for selected potential confounders. The study was 
approved by the ethics committee.
Results: A total of 444 patients were recruited between March 2021 
and February 2022, of whom 351 patients corresponded to the con-
trol group or usual communication strategy and 93 patients to the 
intervention group or early and comprehensive communication 
strategy. Seventy-nine percent of the participants survived and only 
2 patients died after hospital discharge. Follow-up was completed at 
3  months post ICU discharge for 117 participants and at 6  months 
post ICU discharge for 65 patients. The demographic and clinical 
characteristics of the cohort are shown in Table 1. Participants were 
63% male, the main comorbidities were obesity (56%), hyperten-
sion (30%) and diabetes II (21%). Participants had prolonged ICU 
and hospital stay, 65% of the cohort presented delirium in ICU and 
29% (n = 119) required tracheostomy. 260 participants were in prone 
position during their ICU stay, with an average of 6.5 days in prone 
position, while 83% (n = 338) of the cohort required neuromuscular 
blockade in their treatment. Only 6% (n = 25) were readmitted to the 
ICU. In relation to psychological symptoms post ICU discharge, of the 
total subjects evaluated at 3  months post ICU discharge (n = 114), 
21% presented anxiety, 20% depression and 36% PTSD; while at 
6  months post ICU discharge follow-up (n = 65), 31% presented 
anxiety, 17% depression and 25% PTSD. Mixed-effects logistic regres-
sion analysis showed that the intervention under study decreased 
depressive symptoms (OR, 0.54; CI 0.25–1.15) and anxiety (OR, 0.83; 
CI 0.43–1.58), in the long term, but these results did not present sta-
tistical significance.
Conclusions: In this study concerning the effects of an early and 
comprehensive communication strategy on long-term psychological 
symptoms in patients hospitalized in ICU for severe COVID-19 in Chile, 
participants reported high rates of depression, anxiety, and long-term 
post-traumatic stress, however, there was no significant decrease in 
the interventional group.

Table 1 (abstract 000604) Patients demographics and clinical char-
acteristics

Abbreviations: APACHE II: acute physiology and chronic health evaluation II; 
SOFA: Chronic Health Evaluation II and Sequential Organ Failure Assessment 
Score; ECMO: Extracorporeal membrane oxygenation; ICU: intensive care unit; 
LOS: length of stay
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Introduction: In the last decade, artificial intelligence, large databases 
and neural network models have been used to develop various pre-
dictive models. Many of these models aim to predict the mortality of 
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patients in the ICU using different variables. Despite achieving adequate 
AUC-ROC, none of them have been implemented in daily clinical practice.
Objectives: Validating a predictive model of ICU discharge mortality 
using data extracted automatically from the clinical information sys-
tem (CIS).
Define the data infrastructure to allow predictive model to be auto-
matically implemented during the patient care process.
Methods: Prospective study in a 30-bed polyvalent ICU (Tarragona, 
Spain). All patients admitted to the ICU since the implementation of 
de CIS (2018–2022) were included. Variables for creating the predic-
tive model were selected according to professional criteria (gender, 
admission type, admission reason, admission source, APACHE, SOFA, 
 SpO2/FiO2, pH, creatinine, lactate, weight, height and RASS). Demo-
graphic variables, severity scores, ventilation parameters and labora-
tory data from the first 24 h after ICU admission was collected through 
the extraction, transformation and loading (ETL) process. The data was 
extracted using SQL and processed using Python. Null values were 
replaced through imputation. The 80% of the data was used to train a 
neural network model (multilayer perceptron) and the remaining 20% 
was used to validate the results.
To implement the real-time neural network model, it was isolated and 
inserted in compressed format into a Django project that runs in a 
Docker container from a server. Then, using Django and Python, the 
ETL process was replicated to feed the neural network model with 
real-time data. Finally, the model performs a patient mortality predic-
tion that is saved and displayed on an ICU web map using HTML and 
Javasript (Figure 1).
Results: 3979 patient stays were included. Mortality was 15%. The 
model showed an accuracy of 81% and an AUC ROC of 80%. The 
model was integrated into de UCI maps, which show the current sta-
tus of patients in real-time (Figure 2). Every time the map is accessed, 
the entire data pipeline is executed to obtain a mortality prediction 
for each patient. Clinicians are able to view the mortality prediction as 
a probability of death between 0 and 1. The model is not applied in 
patients with less than 24 h in the ICU due to lack of data.
Conclusions: Implementing the mortality prediction value obtained 
through a neural network based on real-time data with a complemen-
tary information tool, visible and actionable by the clinician, is the only 
way to assess its real impact on clinical practice.
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Introduction: Health-related quality of life (HRQoL) is a patient-impor-
tant outcome enjoying increasing use in intensive care unit (ICU) trials 
[1]. Although it does capture salient aspects of clinical improvement in 
ICU patients that elude harder outcomes such as mortality, the most 
common approach of sampling HRQoL once after 6 or 12  months is 
suboptimal. Several aspects of HRQoL have recently been or are cur-
rently being reviewed [1–3], and an operationalisation is needed that 
both reconciles the seemingly paradoxical effect of interventions 
lowering mortality while hurting HRQoL [2] (caused by truncation 
due to death [4]) and is sensitive to early/accelerated improvement in 
patients who more quickly reach their eventual HRQoL level [5]. To this 
end, we propose the area under the HRQoL trajectory curve (AUTC) as 
a candidate solution.
Objectives: We will undertake an extensive Monte Carlo simulation 
study to gauge the performance of AUTC and compare it with that of 
the conventional single-sampling approach.
Methods: We will simulate 100,000 two-arm randomised clinical trials, 
as recommended by FDA when designing clinical trials [6], with equal, 
fixed randomisation for each of 15,360 clinical scenarios. These scenar-
ios arise by combining unique values of 7 simulation parameters such 
as sample size, 6-month mortality, proportion of mortality benefitters 
in the active arm and dampening effect of mortality on HRQoL at ICU 
discharge.
The clinical scenarios are based on published HRQoL values, and to the 
extent possible on EQ-5D, from real patients, to ensure the relevance 
of the results and insights for our population of interest: critically-ill 
patients potentially eligible for a randomised, embedded, multi-facto-
rial, adaptive platform (REMAP) ICU trial [7] such as the Intensive Care 
Platform Trial (INCEPT, www. incept. dk).

http://www.incept.dk
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We will simulate fortnightly HRQoL sampling to balance the desire for 
high temporal resolution with practical considerations. Intra-arm and 
intra-patient noise will be added; the former to reflect the spread of 
HRQoL within arms and the latter calibrated to yield an intra-class cor-
relation of 0.80 (lower range of excellent agreement [8]). Finally, the 
resultant HRQoL levels will be connected with straight lines to yield 
one stepwise-linear HRQoL trajectory per fictive patient.
For each clinical scenario we will compute the following statistics:
1. HRQoL (mean, standard error, median, inter-quartile range) in survi-

vors and all patients at end of follow-up; for the all-patient calculation, 
patients who die before end of follow-up will be assigned HRQoL = 0

2. Absolute and relative cumulative attained HRQoL
3. Type-1 error rate and power for scenarios without and with effect in the 

active arm, respectively.
Results: We expect to have run all simulations by and present the 
results at LIVES 2023.
Conclusions: The results of this study will inform subsequent work on 
devising and testing a low-friction data-collection system to collate 
HRQoL trajectories from real ICU patients and quantify the effect sizes 
by way of Bayesian regression analyses, in future ICU trials and obser-
vational research.
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Introduction: Clonidine is commonly used off-label in the intensive 
care (ICU) to manage sedation and agitation in critically ill patients. 
However, the optimal dose of clonidine as an add-on sedative in the ICU 
is unknown. The use of clonidine is associated with side effects such as 
hypotension and bradycardia. No formal dose-finding studies for cloni-
dine as an add-on to standard sedation have been performed [1].
Objectives: The objective of the study was to provide a dosage rec-
ommendation for clonidine use in the ICU. Three aspects of clonidine 
were studied to determine the optimal dose within ventilated and 
sedated ICU patients: (1) hemodynamic adverse events (2) sedative 
effects and (3) days alive without sedation and delirium.
Methods: This was an exploratory study performed as a post-hoc 
analysis of a pharmacokinetic open-label study of clonidine in venti-
lated ICU patients [2]. The study included 24 mechanically ventilated 
and sedated adults admitted to a mixed medical and surgical ICU of 
the Deventer Hospital. Patients received clonidine after standard seda-
tion with morphine, combined with midazolam or propofol. Patients 
received clonidine 600 (n = 8), 1200 (n = 8) or 1800 µg/day (n = 8). Four 
patients in each group received a loading dose of 50% of the daily 
dose in 4 h. Richmond sedation scores, delirium scores, hemodynamic 
parameters and clonidine plasma levels were measured at several time 
points during follow up for a maximum of 9 days.
Results: No association was found between hemodynamic adverse 
events and clonidine dose (p = 0.114). Patients who received a loading 
dose had a 1.7 fold higher incidence of hemodynamic adverse events 
(p = 0.004). There was an association between the number of blood 
pressure events and the clonidine plasma concentration at each given 
time point (p = 0.027). No association was found between the level of 
sedation and clonidine dose (β = − 0.160, CI − 0.338–0.017, p = 0.077). 
The number of days alive without sedation and delirium was signifi-
cantly higher in the 1800  µg/day group compared to the other two 
dose groups (p < 0.001), Figure 1.
Conclusions: This pharmacodynamic study supports the use of cloni-
dine at a fixed daily dose of 1800 µg/day as an add-on sedative and in 
the prevention of delirium in ventilated and sedated ICU patients. This 
recommended dosage should be used with caution and should be fur-
ther investigated in a randomized clinical trial to confirm its safety and 
effectiveness in a larger patient population.

 Figure  1 (abstract 000607)  Patients alive without sedation and 
delirium comparing the clonidine dose groups. Data presented as the 
percentages of time patients were alive without sedation or delirium. 
Delirium and RASS scores were measures three times a day, every 
eight hours
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Introduction: Sepsis and septic shock are major healthcare problems. 
The last Surviving Sepsis Campaign (SSC) guidelines were updated 
and published in 2021. The SSC guidelines compliance in our depart-
ment is unknown and the impact on the outcome of the SSC guide-
lines compliance is not clear.
Objectives: To determine the rate of compliance with the SSC guide-
lines 2021 and the impact on the outcomes.
Methods: Retrospective and prospective, observational, quality 
improvement study of compliance to the SSC guidelines 2021, was 
conducted in King Fahad armed forces hospital, Kingdom of Saudi 
Arabia. The study had three periods (before and after study). The first 
period, Retrospective study (pre-intervention group) from November 
1, 2021, to April 15, 2022, followed by an interventional period from 
April 15, 2022, to April 24, 2022. The third period is the prospective 
observational study (post-intervention group) from April 25, 2022, to 
March 25, 2023. All patients met the criteria for diagnoses of sepsis 
or septic shock and needs ICU admission were included. The exclu-
sion criteria were patient who the decision of do not resuscitation 
(DNR) was activated within the first 3  days of ICU admission; preg-
nant patients; Drug overdose patient; Trauma or burn injury; Immu-
nocompromised patients. During this period, we collect data using 
data collection sheet. The primary outcome was to evaluate the rate 
of compliance with SSC guidelines 2021 before and after intervention. 
The secondary outcomes were to assess the ICU morbidity and mortal-
ity before and after intervention. All statistical analysis was performed 
by using software Microsoft Excel and SPSS 20.0.
Results: A total of 161 patients with sepsis or septic shock were 
included, 77 patients in the pre-intervention group and 84 patients in 
the post-intervention group. The two groups were similar on term of 
baseline characteristics, and the severity of illness assessed by APACHE 
II score, SOFA score and requirement of organ support. In the pre-
intervention group, the compliance to SSC guidelines was 35.1% (27 
patients) versus 77.4% (65 patients) in the post-intervention group 
with p < 0.001. During ICU stay the complications was significantly 
higher in the pre-intervention group compared to post-intervention 
group (44.2% versus 23.8%; p = 0.006). The rate of ICU mortality dur-
ing pre-intervention group was 28.6% (22 patients) versus 15.5% (13 
patients) in the post-intervention group with p = 0.044 (OR, 0.45; 
95% CI, 0.21–0.98). During ICU stay, the DNR decision was activated 
in 27 patients (35%) of the pre-intervention group versus 17 patients 
(20.2%) of the post-intervention group with p = 0.035.
Conclusions: Appropriate intervention induces significant improve-
ment of compliance to SSC guidelines with significant reduction of ICU 
morbidity and mortality.
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Introduction: Spontaneous subarachnoid haemorrhage is a rare 
cause of stroke, but it causes high mortality. Other studies describe 
a variable long term survival, using predicting models which doesn´t 
count on physiological variables. The aim of this study is to develop a 
risk stratification survival score for HAS.
Methods: Retrospective study of 536 patients diagnosed with SAH 
admitted to the ICU of the University Hospital A Coruña 2003–2013.
Results: The middle age of the patients was 56.9 ± 14.1  years old. 
An aneurismatic lesion (A-SAH) was diagnosed in the 73.9% of the 
patients. The light discapacity of the patients after 6 months had mid-
dle values in the Glasgow Outcome Scale (GOS) and Rankin (mRS) 
around 4.3 ± 0.9 points and 1.5 ± 1.4 points respectively, and with a 
favorable recovery at 12  months GOS 4.6 ± 0.8 and mRS 1.0 ± 1.4). A 
16.3% of the patients discharged from the hospital passed away later.
The survival score developed is composed by the variables indepen-
dently associated with the survival: older age (HR = 1.02; p = 0.001), 
Fisher score (Fisher 3 HR = 1.82; p = 0.033) (Fisher 4 HR = 2.25; 
p = 0.001), APACHE II at 24 h (HR = 1.03; p = 0.047), and SOFA at day 
0 (HR = 1.1, p = 0.07). For global survival after hospitalisation, based 
on the multivariant model, a nonogram was developed for predicting, 
in a patient admitted due to SAH, the estimated survival at 30 days, 6 
months, 1 year, 5 years and 10 years after the episode.
The model showed an adequate discriminant capacity, with a C index 
of 0.797 and a corrected C index of 0.791. Likewise, it showed a good 
calibration at short-middle time but infraestimating the survival after 
1 and 5 years.
Conclusions: One month after hospitalisation, two thirds of the 
patients were alive, and more than a half at 10 years. The main mor-
tality cause during the first year was related with SAH, with a change 
from that moment to non related causes. The mortality was associ-
ated with older age, higher risk of complications in admission Fisher 
score, a higher severity for APACHE II in the first 24 h and SOFA at day 
0, and the presence of rebleeding during ICU stay. The long term sur-
vival predictive model developed with the described variables has an 
adequate discrimination and calibration. That model doesn’t require a 
previous etiological diagnosis and considers the initial organ disfunc-
tion impact.
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Introduction: The impact of diesel exhaust particles (DEP) on late-
stage acute respiratory distress syndrome (ARDS) remains unknown. 
Published data suggest that prior exposure to DEP may increase the 
risk of progression to fibrosis in ARDS (1, 2).
Methods: After intranasal administration of DEP (10μg) at a rate of 3 
times/week for 1 week, C57BL/6 male mice aged 6 to 8 weeks were 
exposed to LPS at a dose of 5 mg/kg (3) by intratracheal route. Three 
weeks after exposure to LPS, the alveolar inflammatory response was 
assessed by the count of immune cell populations in the broncho-
alveolar lavage fluid (Figure 1). Mice exposed to PBS instead of DEP or 
LPS were used as controls.
Results: Macrophages represent most immune cells found in BAL for 
all mice. We find a higher value for BAL macrophages in mice exposed 
to DEP and LPS, compared than in mice exposed to DEP and PBS, or 
PBS and LPS (Figure 2).
Conclusions: Our preliminary results suggest a possible effect of pre-
exposition to DEP on alveolar inflammation. We plan to conduct fur-
ther explorations, including automated measurements of histological 
lung fibrosis (4) and evaluation of lung regional elasticity by atomic 
force microscopy (5), to complete these results.

 Figure 1 (abstract 000613)  Experimental model

 Figure 2 (abstract 000613)  Counts of BAL macrophages
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Introduction: Lung and diaphragmatic injury can be related to an 
excessive respiratory drive during mechanical ventilation (MV) (1). 
Usually, it is assessed by the airway occlusion pressure (Pocc) or by the 
esophageal pressure (2).
Objectives: To evaluate a new approach for monitoring the respira-
tory drive that utilizes the muscle pressure (Pmus) signal generated by 
equation motion (EM). This signal allows us to identify the real neural 
inspiratory time (3). For our purpose, we designate, T0: Tonset effort, 
T1: Tonset of inspiratory flow. We hypothesized, therefore that T0-T1 
is indicative of isometric muscle (Figure  1); and it could be useful to 
measure D pressure at 100 ms (P100) continuously, without the incon-
veniences due to occlusions and esophageal catheter. Our goal was to 
compare the measurement of Pmus, at 100 ms with the data obtained 
from the Pocc.
Methods: We studied a group of mechanically ventilated patients dur-
ing the weaning time, with different levels of support, instrumented 
with esophageal/gastric/tracheal, airway pressure (Paw) and flow. 
Pmus was calculated applying the equation of motion (EM) by means 
of respiratory mechanics, calculated using standard methods. 200 
cycles was analysed. We chose the maximum sensitivity of the trig-
ger allowed by the ventilator. After an occlusion manoeuvre was per-
formed, Pocc 100 was measured in Paw signal between 0 and 300 ms 
(ms) after the occlusion, in which the regression of the Paw every 
100 ms, obtain the highest slope and R2 > 0.95 (Figure 1). Ten consecu-
tives regular cycles prior to occlusion were analyzed to measure the 
Pmus 100 between T0-T1, carry out by regressions every 50 ms, search-
ing for the optimal slope with R2 > 0.95; and compared with the data 
obtained from an occlusion. Demographics data was recording. The 
results are expressed as mean ± SD, median (IRQ), or percentage. The 
comparisons by t-student. Bland–Altman and linear regression analy-
ses were performed (Figure 2).
Results: Patients N 27. Age: 64.22 ± 8.10  years. Males 74.2%.  PaO2/
FiO2 265.72 ± 121.47. Diagnosis: SARS-COV2 8. ARDS-pneumonia 4. 
Lung transplant 4. Cardiac Surgery 2. Abdominal sepsis 3. Trauma 4. 
Others 2. Days MV 6 (1.74–15). Inspiratory pressure 10.55 ± 5.22; PEEP 
7.56 ± 1.95  cmH2O. Elastance (Ers): 22.99 ± 6.45  cmH2O/L; Total resist-
ances (Rrs): 14.69 ± 4.45  cmH2O/L/s.
Conclusions: The measurement of the respiratory drive by means of 
the Pmus signal is precise, and non-intrusive, and allows its continu-
ous monitoring. This method can be incorporated into the ventilator 
monitoring.
Table (abstract 000614) Agreement of the measurements of P100 
between the both methods: Pmus vs Pocc. Note no significant differ-
ences and high correlation between both methods
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Figure of representative case. Shown the methods of measurement.
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Introduction: Stroke is one of the leading causes of mortality and disabil-
ity worldwide. Stroke severity measured by the baseline National Institutes 
of Health Stroke Scale (NIHSS) is a strong predictor of clinical outcomes in 
acute ischemic stroke (AIS). On the other hand, alterations in glucose (GLC) 
have been associated with stress and outcomes in AIS. In a Latin American 
population, we analyzed the percentage change in NIHSS (%ΔNIHSS) and 
glucose (%ΔGLC) at 24 h as a prognostic tool to predict hospital survival.
Objectives: This study describes the demographic characteristics, clini-
cal outcomes and prognostic utility of %ΔNIHSS and %ΔGLC at 24  h in 
patients treated with intravenous thrombolysis within 4.5 h of AIS.
Methods: A retrospective cohort of patients admitted between 2007 
and 2022 in Bogotá, Colombia, was studied. Subjects diagnosed with AIS 
and treated with intravenous alteplase who required Intensive Care Unit 
(ICU) were included and baseline characteristics, etiology, and in hospital 

outcomes were measured. %ΔNIHSS was defined as ([admission NIHSS 
score − 24  h NIHSS score] × 100/admission NIHSS score] and %ΔGLC as 
([admission GLC − 24  h GLC] × 100/admission GLC]. Receiver operating 
characteristic curve (ROC) analysis was done in order to establish cut-
points for %ΔNIHSS and %ΔGLC values. Descriptive and inferential statis-
tics were performed as well as survival analysis techniques (Kaplan–Meier 
survival estimation and Cox-Proportional Hazard Model).
Results: We analyzed the outcome in 254 patients. The median age 
was 71 years, 128 (50.3%) were females. Significant demographic vari-
ables found were age, chronic kidney disease, heart failure, atrial fibril-
lation, carotid stenosis, and Charlson comorbidity index (p < 0.005). 
All patients were admitted to the ICU. The median duration of hos-
pital stay in patients who survived was 8  days (interquartile range—
IQR—6–14), in those who did not survive, it was 6 days (interquartile 
range—IQR—4–12). ROC curve comparison AUC 0.8776 showed that a 
%ΔNIHSS > 20 was a predictor for survival (HR: 0.109; 95% CI 0.03–0.33 
p < 0.001) (Figure 1). In a multivariate model, the %ΔNIHSS > 20 contin-
ued to be an excellent predictor for survival (HR: 0.117; 95% CI 0.03–
0.36 p < 0.001), compared to the %ΔGLC > 2 AUC 0.6113 (HR: 0.538; 
95% CI 0.21–1.34 p = 0.184) (Figure 2). The Kaplan–Meier curve shows 
a statistically significant difference in survival probability between 
%ΔNIHSS ≥ 20 and %ΔNIHSS ≤ 20 (Figure 3).
Conclusions: This study demonstrates the prognostic value of the 
%ΔNIHSS > 20 for AIS. To our knowledge, this is the first description 
in the literature of the %ΔGLC as a potential prognostic value in AIS. 
Prospective and bigger studies are required to address the true added 
value of the %ΔGLC. %ΔNIHSS is a useful, feasible, and a universal 
prognostic tool for AIS.

Figure 1 (abstract 000615)   Receiver operating characteristics analy-
ses for the prediction of hospital survival %ΔNIHSS > 20

 Figure 2 (abstract 000615) 
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Receiver operating characteristics analyses for the prediction of sur-
vival %ΔGLC > 2

Figure 3 (abstract 000615)   Kaplan–Meier curve for survival in AIS
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Introduction: The fourth National Audit Project of the Royal College of 
Anaesthetists and the Difficult Airway Society evidenced that approxi-
mately one-quarter of major airway complications occur outside of 
the theatre environment, in areas that include the intensive care unit 
[1]. When major airway events occurred, they commonly led to death 
or severe neurological disability. Recommendations were made that 

included planning and documentation for ‘inadvertent tracheal tube 
or tracheostomy displacement or obstruction’ in critical care [1].
Objectives: We sought to establish whether the creation of a dedi-
cated electronic form improves documentation of emergency airway 
management plans for patients with a tracheal tube or tracheos-
tomy in the critical care environment. Barriers to completion were 
considered.
Methods: An initial audit of emergency airway plan documentation 
was performed for all patients with a tracheostomy admitted to the 
critical care unit of a district general hospital over a three-year period 
(February 2019–January 2022). Subsequently, an emergency airway 
management form was created (Figure 1) on the hospital critical care 
information system (IntelliSpace Critical Care and Anaesthesia, Philips). 
A re-audit was undertaken to establish completion rates of this emer-
gency airway management document for all patients with a tracheal 
tube or tracheostomy.
Results: Pre-intervention, zero percent of patients (0 of 62) cared 
for with a tracheostomy over a three-year period had documented 
plans for emergency airway management. Following the creation 
of the dedicated electronic emergency airway management plan 
form, accompanied by education and inclusion of the form in the 
daily safety huddle, completion rates increased to 26.8% (36/134) for 
patients with tracheostomies or tracheal tubes.
Conclusions: Documentation of an emergency airway management 
plan remained low, despite education and the creation of a dedicated 
electronic form. This continues to expose patients to unnecessary risk 
in the event of a major airway complication occurring during their 
admission to this district general hospital critical care unit. Possible 
explanations are numerous, but locally may include the rotation of 
critical care trainees every few months, inadequate teaching inter-
vals and the burden of electronic documentation. Suggested ways to 
improve completion rate include regular educational refresher ses-
sions to critical care staff members, inclusion of the form during the 
induction of new critical care staff and making the electronic form 
compulsory at the time of critical care admission, given completion of 
forms is improved in other areas of healthcare when these are made 
compulsory [2, 3]. These simple interventions may greatly improve 
emergency airway planning and reduce the risk of preventable mor-
bidity in the event of a major airway emergency.

Figure 1 (abstract 000619)  Layout and content of the ‘Airway Man-
agement Plan’ form created on the critical care information system 
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Introduction: Respiratory rate is an important indicator of respiratory 
failure, however, upon increased respiratory loading, changes in tidal 
volume (TV) precede increases in respiratory rate (1). TV measurement 
in non-intubated critically ill patients is challenging given the need for 
accurate flow measurements. We hypothesized that measurement of 
diaphragm excursion (DE) could serve as surrogate for TV.
Objectives: The aim was to determine the relationship and correla-
tions between changes in TV and DE within healthy volunteers and 
patients on invasive mechanical ventilation (IMV).
Methods: Patients with tracheostomy, BMI > 35 kg/m2, exacerbation of 
obstructive lung disease, neuromuscular disease or diaphragm paraly-
sis were excluded. This prospective study was executed in two hospi-
tals in the Netherlands after ethical approval. TV-DE relationships were 
investigated using a linear mixed model with DE as fixed effect with a 
random intercept per participant. Simultaneous measurements of TV 
and DE were obtained in ≥ 3 breaths per participant. The right hemi-
diaphragm was visualized using subcostal ultrasound in M-mode. To 
determine TV, healthy volunteers were breathing through a mouth-
piece with flow sensor connected to a signal acquisition system while 
wearing a nose clip. In patients on IMV measurements were performed 
during CPAP (5  cmH2O).
Results: IMV patients (N = 21) and healthy volunteers (N = 20) yielded 
471 analyzable breaths. The models indicated an excellent association 
within participants (R2 = 0.96 in IMV patients, R2 = 0.90 in healthy vol-
unteers, Figure  1). The TV-DE ratio was 201 (161–240) mL/cm in IMV 
and 361 (294—428) mL/cm) in healthy volunteers. However, the varia-
bility of the DE and TV relationship between participants was consider-
able. Estimation of absolute TV by DE using the models showed large 
differences between observed TV and TV predicted by the model, illus-
trated with Bland–Altman analysis in Figure 2.
Conclusions: The difference in TV-DE ratio between IMV patients and 
healthy volunteers may be explained by a smaller distribution of TV in 
IMV patients. Also, underlying Ventilator-induced Diaphragmatic Dys-
function (2) possibly decreased the TV-DE ratio in IMV patients com-
pared to healthy volunteers.
Despite a strong relationship between changes in DE an TV within 
participants, the large variability in the data precludes a reliable esti-
mation of TV from the absolute value of DE. Possibly, consecutive 
measurements of DE to monitor changes in DE within patients with 
respiratory failure may indicate clinical deterioration. Since diaphragm 
motion is multidimensional (3), the novel speckle tracking technique 
could enable better measurement of DE by quantifying diaphragm 
motion in multiple dimensions (4).

 Figure 1 (abstract 000620)  Correlation between Diaphragm Excur-
sion and Tidal volume per participant, separated for patients on inva-
sive mechanical ventilation and healthy volunteers. Both patients on 
invasive mechanical ventilation and healthy volunteers are included, 
every participant has a different color

Figure  2 (abstract 000620)  Bland–Altman plot showing the asso-
ciation between observed and predicted Tidal Volumes, based on the 
linear mixed model. Both patients on invasive mechanical ventilation 
and healthy volunteers are included, every participant has a different 
color 
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Introduction: The ultimate goal of fluid challenge (FC) is to reduce 
tissue hypoxia which would be confirmed by an increase in oxygen 
consumption  (VO2) following oxygen delivery  (DO2) after FC. Micro-
vascular reactivity was assessed non invasively by near-infrared spec-
troscopy (NIRS) with a vascular occlusion test (VOT) at bedside. We 
aimed to evaluate whether the change of microvascular reactivity was 
related to an increase in  VO2 after FC.
Methods: Circulatory shock patients with atrial catheterization 
(mean arterial pressure (MAP) < 65 mmHg or the need of a vasopres-
sor to maintain MAP ≥ 65  mmHg with ≥ 1 sign of poor tissue perfu-
sion (oliguria, alteration of consciousness, cold clammy skin, lactate 
levels ≥ 2 mmol/L)) who required FC (250 ml of crystalloid for 10 min) 
within the first 24  h were included. A cardiac index (CI) rating was 
obtained by pulse contour analysis (Hemosphere®, Edwards). Hemo-
dynamic variables, lactate levels, central venous oxygen saturation 
 (ScvO2), capillary refill time (CRT) (index finger, contra lateral site of 
NIRS), thenar muscle oxygen saturation  (StO2) (FORE-SIGHT Elite®, 
Edwards) and VOTs were obtained before and after FC. VOTs were per-
formed by inflating an arm-cuff to a pressure of 40 mmHg above sys-
tolic blood pressure for 3 min. The descending (Desc) and ascending 
(Asc)  StO2 slopes were calculated. Patients were divided by the func-
tion of ∆CI and ∆VO2 ≥ 15%.
Results: 28 shock patients were included. 26 of the 28 patients (93%) 
had septic shock and a SOFA score of 11 (9–14). 11 of the 28 patients 
(39%) were fluid responders. All patients received norepinephrine with 
a median dose of 0.2 (0.1–0.6) mcg/kg/min. The time of inclusion was 3 
(3–7) hours and the amount of fluid resuscitation before inclusion was 
3.4 (2.0–5.9) L.
Before FC, only CI was greater in the fluid responders (FRs) than in the 
non fluid responders (non-FRs) (Figure  1). There were no differences 
in baseline hemodynamic variables,  DO2,  VO2, CRT,  ScvO2,  StO2, Asc 
and Desc  StO2 slopes between the  VO2 responders and the  VO2 non 
responders (Figure 1).
Comparing the FRs and non-FRs after FC, CI,  DO2 and CRT increased 
only in the FRs (Figure 1). Among the FRs, only Asc slope increased in 
the  VO2 responders (Figures  1, 2). There was no correlation between 
baseline hemodynamic variables,  ScvO2, lactate, CRT,  StO2, Asc, Desc 
 StO2 slope and baseline  VO2.
Conclusions: In shock patients, microvascular reactivity increased 
after FC only in  VO2 responders.

Figure  1 (abstract 000621)   Baseline hemodynamic variables, CRT, 
 StO2 including Asc, Desc slope in FRs vs non-FRs and  VO2 respond-
ers vs  VO2 non responders. #p < 0.05 Before FC vs after FC in the same 
group, ap < 0.05 Fluid responders vs Fluid non responders

Figure 2 (abstract 000621)  Asc  StO2 slope before and after FC in  VO2 
responders and  VO2 non-responders 
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Introduction: The atmospheric pressure and air-oxygen percentage 
in highland regions vary with changes in altitude. Differences in envi-
ronmental conditions may affect precision instruments within HFNC 
devices, which influences the temperature, humidity, flow rate, and 
oxygen concentration of the delivered gas. Therefore, it is important 
to determine whether HFNC devices are influenced by different ambi-
ent temperatures, ambient humidities, and altitude conditions, which 
could inform the selection of suitable devices based on environmental 
conditions.
Objectives: This study aimed to investigate the clinical performance 
of high-flow nasal cannula (HFNC) oxygen therapy devices in different 
simulated environments with various ambient temperatures, humidity 
levels, and altitudes.
Methods: Four representative regions were selected with various 
combinations of ambient temperatures, humidities, and altitudes. The 
temperature accuracy, flow rate accuracy, oxygen concentration accu-
racy, and humidification ability of four types of HFNC devices were 
tested in a multi-parameter environment simulation cabin. Then, an 
HFNC clinical evaluation scoring system was used to evaluate the clini-
cal performance of the HFNC devices in different environments. More-
over, to measure the volume of accumulated condensate in the HFNC 
devices within different simulated environment. The HFNC devices 
were continuously operated for 6 h in three simulated environments 
with different altitudes but identical ambient temperature and humid-
ity levels. Finally, the possibility to establish an environmental correc-
tion algorithm using test results was demonstrated.
Results: We found that the temperature accuracy, flow accuracy, oxy-
gen concentration accuracy, and humidification ability of all HFNC 
devices were influenced by simulated high and extreme altitude envi-
ronments, with differences in the clinical performance stabilities across 
the different types of HFNC devices. Additionally, all HFNC devices 
showed significant abnormal changes in the condensate volume in 
the simulated high and extreme altitude environments. The volume of 
accumulated condensate more then 100 ml at a simulated altitude of 
3000 m and 4000 m in three HFNC devices. The test results were used 
to derive a temperature correction formula applicable to altitudes of 
up to 3000 m above sea level for correcting the actual temperatures of 
gas delivered by the HFNC devices.
Conclusions: Taken together, changes in the clinical performance of 
different HFNC devices showed complex differences according to the 
simulated environment. HFNC devices and their parameter settings 
should be selected based on the external environment and individual 
characteristics of each device.
The experimental process and test method.
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Introduction: Intensive Care Units (ICUs) are critical areas of the hos-
pital that require intensive and complex care. In low-resource hospi-
tals, the quality of care in the ICU may be impaired due to a lack of 
resources and qualified personnel. In this context, the implementa-
tion of a multidisciplinary quality program can improve the quality 
of care in the ICU. The aim of this study is to evaluate the impact of 
implementing a multidisciplinary quality program in the ICU of a low-
resource hospital.
Objectives: Evaluate the outcomes as risk-adjusted mortality rate and 
length of stay on care in the ICU one year before and after the implementa-
tion of the multidisciplinary quality program.
Methods: We conducted a population-based retrospective cohort study 
of medical patients admitted in our unit (N = 652) from January 1, 2021, to 
December 31, 2022. We analyzed 12 months before and 12 months after 
the implementation of a multidisciplinary quality program in the ICU. Mul-
tivariate logistic regression was used to determine the independent rela-
tionship between daily multidisciplinary rounds on mortality and length of 
stay.
Results: A total of 652 non-COVID patients in a non-dedicated ICU were 
included in the final analysis, with a mean predominance of males (67% 
before and 70.9% after, p = 0.52), maintaining a mean occupancy rate (96% 
before and 99.5% after, p = 0.29) and mean age (45.9 before and 47.2 after, 
p = 0.25) similar, but with greater mean severity (SAPS3) in the post-inter-
vention group (40.2 before and 61.8 later, p = 0.001). Despite the greater 
severity in the post-intervention group, the mean standardized mortality 
was significantly lower (3.7 before and 0.8 after, p = 0.001 [95% CI, − 4.3 
to − 1.6]), as well as in the mean time using mechanical ventilation (10 
before and 7 after, p = 0.03 [95% CI, − 5.0 to − 0.1]), but with an increase 
in the mean number of days using devices such as a bladder catheter (166 
before and 210 after, p = 0.02) and central line catheter (85 before and 161 
after, p = 0.04), with no impact in the regression on mean length of stay (11 
before and 12.5 after, p = 0.77).
Conclusions: The implementation of daily rounds by a multidiscipli-
nary team seems to be associated with lower mortality among ICU 
patients, showing the potential benefit on survival and others clinical 
outcomes with simple actions like the daily presence of an intensivist 
physician staffing and a multidisciplinary team, even in a public inten-
sive care unit with low resources.
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Introduction: Right heart failure is an entity that is rarely diagnosed 
in intensive care units in Mexico, reporting a prevalence of 14–18%; 
however, it is potentially lethal and is the cause and/or consequence of 
different common critical illnesses (ARDS, pulmonary embolism, acute 
myocardial infarction, and postoperative cardiac surgery). Right ven-
tricular dysfunction is a common problem in critically ill patients and 
has been associated with increased mortality rates.
The gold standard for the assessment of right ventricular-pulmonary 
artery coupling requires invasive pressure–volume loop recordings to 
measure the end-systolic/arterial elastance ratio (Ees/Ea). Echocardio-
graphic measurement of the relationship between TAPSE and PASP is a 
simple, non-invasive parameter that has shown good correlation with 
invasively estimated coupling (< 0.31 mm/mmHg, sensitivity: 87.5%, 
specificity: 75.9%, for predicting mortality); however, its use is cur-
rently still controversial.
Objectives: To evaluate the association of the TAPSE/PASP index at a 
cut-off point of 0.31 mm/mmHg and mortality in patients admitted to 
the Critical Care Unit who received levosimendan.
Methods: A retrospective cohort was carried out, in which a total of 
49 patients were included, older than 18  years and who used levo-
simendan; without considering any comorbidity (diabetes, kidney 
disease, cancer, etc.); excluding patients who had a life expectancy 
of less than 48  h, whose baseline characteristics were described, 
grouping them into two groups (TAPSE/PASP index greater or less 
than 0.31 mm/mmHg), to determine if there was a difference, X2 was 
applied, a simple logistic regression was subsequently performed to 
determine if other factors, such as age, sex, etc., had an impact on the 
outcome; to finally adjust for the variables with the greatest impact in 
a multiple logistic regression.
Results: Of the patients analyzed, 30 (61.2%) were men with a median 
age of 72  years (58.25, 78.5) and had a median TAPSE/PASP index of 
0.34 mm/mmHg (0.30, 0.48). Preliminary results indicate that mortality 
in the studied population was 31.8% (14) for the group with the best 
prognosis according to the index under study; however, it is impor-
tant to mention that it is still necessary to adjust the results for vari-
ables such as: the severity of the patients, comorbidities and time of 
evolution.
Conclusions: Preliminary results indicate that it will be possible to 
determine whether there is an association between the TAPSE/PASP 
index and mortality for critically ill patients receiving levosimendan.
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Introduction: Intermediate ward has been established for less severe 
critical-ill patients to alleviate the burden on the intensive care unit (ICU). 
However, patients transferred to the ICU after intermediate ward admis-
sion demonstrate worse outcomes. This study was conducted aiming to 
develop a machine learning model to predict ICU transfer among patients 
admitted in the intermediated ward.
Objectives: Our study aimed to develop and validate prediction model 
using machine learning to predict ICU transfer among patients admitted to 
the intermediate ward.
Methods: We conducted a retrospective study to develop prediction 
models for ICU transfer using both statistical model of logistic regression 
and the machine learning approach, a random forest model. The mod-
els were trained and tested using several variables measured within 24 h 
before admission, including patient demographics, vital signs, laboratory 
tests. Performance of the models were evaluated using the area under the 
receiver-operating characteristic curve (AUROC), sensitivity, positive pre-
dictive value accuracy and F-score.
Results: Total 1973 patients were included in the study, 1286 for training 
dataset and 705 for testing dataset. Of these, 132 patients (6.7%) were 
transferred to the ICU. Random forest demonstrated the excellent perfor-
mance to predict ICU transfer, with an AUROC of 0.997, positive predictive 
value (PPV) of 76.7%, sensitivity of 97.9%, accuracy of 97.9%, and an F1 
score of 0.86 in testing dataset. The most contributed variables in the ran-
dom forest model included blood pressure, heart rate, using of  FiO2 > 0.5, 
serum creatinine levels, respiratory rate, serum sodium levels, and body 
temperature. In contrast, the statistical logistic regression had an AUROC of 
0.722, PPV of 10.3%, sensitivity of 78.7%, accuracy of 50.8%, and an F1 score 
of 0.18 in the testing dataset. For logistic regression model, age, underlying 
of cerebrovascular disease, admission from the general wards, diagnosis of 
pneumonia, body temperature, blood pressure, respiratory rate, Glasgow 
coma score, requiring mechanical ventilator, using of  FiO2 < 0.5, and serum 
bicarbonate levels were included in the final model.
Conclusions: The machine learning approach using random for-
est demonstrated a noteworthy performance to predict ICU transfer 
among patients admitted in the intermediate ward. The findings of our 
study demonstrated the potential of machine learning in the triage 
process, especially when physician decisions are controversial.

https://doi.org/10.1001/jama.2016.3463
https://doi.org/10.1097/CCM.0000000000003605
https://doi.org/10.1097/CCM.0000000000003605


Page 282 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

The Receiver-Operating Characteristic (ROC) curve of the test sets.

References
1. Liu Y, Gao J, Liu J, Walline JH, Liu X, Zhang T, et al. Development and validation 

of a practical machine-learning triage algorithm for the detection of patients 
in need of critical care in the emergency department. J Scientific reports. 2021

2. Miles J, Turner J, Jacques R, Williams J, Mason SJD, research p. Using machine-
learning risk prediction models to triage the acuity of undifferentiated patients 
entering the emergency care system: a systematic review. 2020;4:1–12.

3. Johnson AE, Ghassemi MM, Nemati S, Niehaus KE, Clifton DA, Clifford 
GD. Machine learning and decision support in critical care. Proc IEEE. 
2016;104(2):444–466.

4. The author would like to acknowledge Department of Medicine, Faculty of 
Medicine Ramathibodi Hospital, Mahidol University for having provide access 
to all database in this study.

Topic: Critical care organisation, quality management, information sys-
tems, outcomes

000629  
Respiratory viral co‑infections in patients with COVID‑19
M.  Sahu1, V. R.  Kola2, H.  Gonuguntla3, G.  Yedlapati4, S.  Y3, G.  Mallu4, P.  Nimmala5

1Infectious Diseases, Yashoda Hospitals, Hyderabad, India; 2Critical Care, 
Yashoda Hospitals, Hyderabad, India; 3Interventional Pulmonology, Yashoda 
Hospitals, Hyderabad, India; 4Pulmonology, Yashoda Hospitals - Secunderabad, 
Hyderabad, India; 5Microbiology, Yashoda Hospitals - Secunderabad, 
Hyderabad, India
Correspondence: M. Sahu
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000629

Introduction: Coronavirus Disease 2019 (COVID-19) has clinical 
similarity with other flu-like syndromes. Owing to the similarity of 
symptoms, there are chances of misdiagnosis of patients with other 
respiratory viruses as COVID-19 or chances of missing out upon viral 
co-infections in patients with COVID-19.
Objectives:: Here we report etiologic pattern of respiratory tract infec-
tions, especially of the viral etiology, diagnosed at Yashoda Hospital, 
Hyderabad, a tertiary care hospital of Hyderabad, Southern India, dur-
ing period of the pandemic.
Methods: The patients presenting with the respiratory symptoms 
were tested for presence of other respiratory tract pathogens. At 
admission, we sent samples, nasopharyngeal swab for COVID real-
time reverse transcriptase PCR (RT-PCR) and nasopharyngeal swab or 
Bronchoalveolar lavage (BAL), depending on the clinical profile, for 
multiplex PCR BioFire FilmArray Pneumonia panel or Respiratory panel 

(BioFire Diagnostics; bioMérieux, Marcy l’Étoile, France). These Biofire 
panels allow detection of 33 respiratory pathogens with a run time of 
1 h.
We retrospectively reviewed clinical and microbiologic records gener-
ated via routine clinical practice (ethical approval not required) from 
490 consecutive patients (336 males; median age, 53 years; range, 
14–93 years), with respiratory symptoms who were screened with Fil-
mArray and RT-PCR for COVID-19, over 28 months months, from 1st 
June 2020 to 30th September 2022.
Results: We included nasopharyngeal swabs (229/490, 46.9%), and 
BAL (261/490, 53.1%) samples. SARS-CoV-2 RNA was detected in 315 
(64.8%) of 490 samples, while FilmArray showed presence of other 
viruses in 54/490 (10.9%). FilmArray results showed 27/54 samples 
(50%) had multiple viruses, and were as follows: Rhinoviruses/Entero-
viruses (24/54, 44.4%), Influenza A virus, Coronaviruses and rhinovirus 
(each 9/54, 16.6%). One nasopharyngeal swab in a 61-year old COVID-
19 patient showed presence of rhinovirus/enterovirus and Influenza 
A and was mildly symptomatic, but no secondary cases were found 
among her contacts. Our data are consistent with results from other 
studies on co-infection, showing low prevalence of other respiratory 
virus co-infection in SARS-CoV-2 patients, in range of 1.6–6.5%. Several 
phenomena like viral interference, common receptor usage, differ-
ent inoculum size or simply resource competition might explain why 
dual or multiple concurrent viral respiratory infections are rare among 
COVID-19 patients.
Conclusions: A multiplex PCR system for rapid diagnosis of respira-
tory infections revealed that there is low prevalence of concomitant 
viral infection in patients positive for SARS-CoV-2. Moreover, with the 
spread of SARS-CoV-2, occurrence of other respiratory pathogens has 
undergone a sharp decline.
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Introduction: Acute respiratory distress syndrome and sepsis are het-
erogeneous syndromes comprised of various diseases. The heteroge-
neity of these two syndromes signifies that our understanding remains 
incomplete despite numerous efforts and may explain why randomized 
controlled trials of numerous drugs and treatment methods have not 
achieved groundbreaking results in these syndromes. In the case of 
COVID-19 infection, it is a disease caused by a single virus, which is 
expected to exhibit relatively similar characteristics. However, it is also 
true that the disease progression varies among patients. Therefore, 
this study aims to elucidate the sub-phenotypes present in a cohort of 
severe COVID-19 patients, as observed in their clinical progression.
Methods: We conducted a retrospective multicenter cohort study of 
severe COVID-19 patients admitted to the intensive care units of 26 
university hospitals in South Korea from January 2020 to August 2021. 
To identify sub-phenotype groups, we utilized latent class analysis 
modeling. We employed initial data variables following cohort enroll-
ment as factors for sub-phenotype classification. Subsequently, we 
examined the differences between subgroups and clinical outcomes 
and analyzed the effects of each treatment.
Results: We analyzed a total of 1114 patients. The latent class analysis 
revealed that the two-class model best described the sub-phenotypes 
within the cohort. Of the 1114 patients, 823 belonged to the type 1 
sub-phenotype, and 291 belonged to the type 2 sub-phenotpye. The 
type 2 sub-phenotype was associated with higher mortality, higher 
usage of vasopressors, mechanical ventilation, continuous renal 
replacement therapy, extracorporeal membrane oxygenation, longer 
ICU length of stay, higher serum inflammatory markers (WBC, CRP), 
higher initial  FiO2, and lower PF ratio. No significant difference in ster-
oid use was observed between the two groups.
Conclusions: We identified two sub-phenotypes in severe COVID-19 
patients, which were associated with more severe hyperinflammation, 
shock, metabolic acidosis, and worse clinical outcomes. In this study, 
we were able to classify subgroups in severe COVID-19 patients, which 
could potentially aid in patient stratification and inform future treat-
ment approaches.
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Introduction: Head trauma is the main cause of death and disability 
in people under 40 in industrialized countries (1).
It has been estimated that 70–90% of all head traumas evaluated in 
Emergency Departments (EDs) are mild (2). Mild Head Injury (MHI) 
is defined as any blunt trauma to the head presenting at the time of 
evaluation a Glasgow Coma Scale (GCS) score of 13 to 15 (3).
Early diagnosis of intracranial lesions through Computed Tomography 
(CT) scan is the aim of the emergency physician, but multiple stud-
ies have demonstrated that only a small percentage of such lesions 
requires surgery (1.5% in some cases) (4).
Objectives: The aim of this study is to evaluate the impact of head CT 
scans on the clinical management of patients suffering MHI.
Methods: Patients older than 18 admitted to the ED of the Novara 
University Hospital reporting a MHI and able to express an informed 
consent were consecutively enrolled in this prospective observational 
study. They were clinically evaluated at the time of admission and then 
6, 24, 48 and 72 h later, as long as they were still in the ED. A telephone 
follow-up was performed at 90 days.
The primary composite endpoint was a change in patients’ manage-
ment decided by the emergency physician after finding a post-trau-
matic intracranial lesion on a CT scan. Component endpoints were 
admission to an ordinary ward (such as Neurosurgery), modifications 
in pharmacotherapy (reversal of anticoagulation, prolonged with-
drawal of antithrombotic drugs, anti-edema treatments) or invasive 
treatments (invasive ventilation, surgery).
Results: This preliminary analysis includes 248 patients recruited 
between June 2021 and December 2022.
At least 1 CT scan was performed in 87.9% of cases, and the first CT 
scan revealed an intracranial lesion in 18.1% of them. At least another 
CT scan was repeated in the first 24 h in 70 patients; a delayed lesion 
was observed in 1 case only, but finding it had no clinical impact on 
the patient’s management.
The cumulative number of CT scans performed throughout the study 
was 309, but only 20 of them (6.5%) had a clinical impact. In particu-
lar, 17 patients were hospitalized, and among them 1 patient also 
received reversal therapies for ongoing anticoagulation, 2 patients 
also received anti-edema treatments, and in 1 patient antithrombotic 
treatment was also withdrawn. In the remaining 3 out of 20 patients, 
the CT scan induced the physician to withdraw anticoagulation. None 
of the patients underwent neurosurgery. Two patients died, but only 
one because of an intracranial injury.
Out of the 53 patients reached so far at follow-up, only 4 reported a 
transient limitation in daily-life activities after the event, but they all 
got back to their pre-event condition within 90 days.
Conclusions: These preliminary data support the need to move the 
attention of the emergency physician from finding intracranial lesions 
as such, to finding clinically significant intracranial lesions, thus reduc-
ing the number of useless CT scans and improving both patients’ and 
resources management.
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Introduction: Children requiring extracorporeal membrane oxygena-
tion (ECMO) experience malnutrition and significant functional impair-
ment. Nutritional adequacy in relation to functional impairment in 
children receiving ECMO has not been reported.
Objectives: This pilot study aimed to describe the nutritional ade-
quacy, muscle changes and functional outcomes in children requiring 
ECMO.
Methods: Children admitted to a tertiary mixed pediatric intensive 
care until (PICU), requiring ECMO between January 2018 and Decem-
ber 2020 were included in this study. Energy and protein intake for 
the first 7  days of ECMO were collected. Energy and protein require-
ments were determined using the Schofield equation and 1.5  g/kg/
day, respectively. Intake adequacy was determined as a percentage of 
requirements. Muscle changes were assessed using ultrasound of the 
rectus femoris cross sectional area (RFCSA) at ECMO initiation, ECMO 
decannulation, and PICU discharge. Function was assessed using the 
functional status scale (FSS) at baseline, PICU discharge and hospital 
discharge. Functional impairment was defined as an increase in FSS 
score by ≥ 3 from baseline. Presence of gross motor impairment at 
hospital discharge was assessed using the Test of Infant Motor Perfor-
mance (TIMP) (0–4  months), Peabody Developmental Motor Scales-II 
(PDMS-2) (4 months–5 years) through gross motor quotient scores, or 
6-min walk distance test (6MWT) (> 5 years).
Results: Sixteen children [median age 1.31 years (Interquartile range 
(IQR) 0.03–3.52)] were included. All required venous-arterial ECMO. 11 
(68.8%) patients survived to hospital discharge. Median energy and 
protein intakes were 31.4% (IQR 19.9–53.3) and 24.2% (IQR 6.0–37.9), 
respectively. Median RFCSA change was 7.69% (IQR − 11.88–23.23) 
during ECMO, and − 0.33% (IQR − 15.42–8.48) from ECMO decannula-
tion to PICU discharge. Functional impairment was present in 8 (50%) 
children.
Gross motor impairment was assessed in 10 patients (90.9%). 1 par-
ticipant had a below average TIMP score, and 7 patients had very poor 
to below average [70 (IQR 55–83)] PDMS-2 scores. 6MWT distance of 2 
patients > 5 years of age were less than 3rd centiles of age-normative 
values for Asian children. 3 patients required long-term physiotherapy 
review more than 6 months.
Total energy [27.9% (IQR 27.8–51.5) vs. 35.5% (IQR 16.2–58.0), 
p = 0.921] and protein adequacy [19.7% (IQR 19.0–44.4) vs. 17.1% (IQR 
3.6–52.1), p = 0.630] were similar between those with and without 
PICU functional impairment. There was no correlation between RFCSA 
change and energy [Pearson’s r = − 0.027, p = 0.938] or protein ade-
quacy [Pearson’s r = − 0.06, p = 0.858] during ECMO.
Conclusions: Functional impairment and gross motor delay rates 
were high in children requiring ECMO. Nutritional adequacy was low. 
Energy and protein intakes were similar between children with and 
without functional impairment. Energy and protein adequacy were 
not correlated with RFCSA. Larger cohort studies are required to vali-
date these findings.
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Introduction: Peer support is a promising intervention to reduce psy-
chological morbidity and improve social support and self-efficacy for 
ICU survivors and their caregivers. Our prior systematic review dem-
onstrated there are few well-designed and rigorously reported trials. 
In one of the first international pilot randomised controlled trials, this 
study aimed to establish the feasibility of an in-person, co-designed, 
peer support model—in both the early and late post-hospital phases 
of recovery.
Methods: Prospective, randomised, single-centre pilot trial with 
blinded outcome assessment. Community-dwelling ICU survivors (and 
their nominated caregiver if designated), > 18  years of age, able to 
speak and understand English and participate in phone surveys, were 
eligible.
Participants were randomised to attendance at the in-person peer 
support group (six sessions, fortnightly or usual care). Two models 
were piloted: 1. Early (baseline outcome measurement within 2 weeks 
post-hospital discharge; intervention commencing 2–3 weeks post-
hospital discharge, follow-up at 15–17 weeks post-hospital discharge); 
2. Late (baseline outcome measurement within 3–4 weeks post-hos-
pital discharge, intervention commencing 4–6 weeks post-hospital 
discharge with follow-up 17–20 weeks post-hospital discharge). Out-
comes included post-traumatic growth, resilience, social support, 
anxiety and depression, post-traumatic stress disorder, and quality of 
life. The primary outcome was feasibility of implementing the peer 
support model, as measured by participant recruitment, intervention 
attendance, and outcome measurement completion.
Results: Of 231 eligible patients, 80 participants were recruited. The 
early phase pilot recruited 38 participants, (28 patients, 10 carers; 18 
singles, 10 dyads), with an average (SD) age of 59.8 (17.9) years, 55% 
female. Twenty-two (58%) were randomised to intervention. The pri-
mary outcome (Impact of Events Scale) was completed by 20 (53%) 
participants at baseline and 14 (37%) at follow-up. The early inter-
vention group attended a median (IQR) of 0 (0 to 1) sessions (total 24 
sessions).
The late phase pilot recruited 42 participants (32 patients, 10 carers; 22 
singles, 10 dyads), with an average (SD) age of 60.4 (15.4) years, 50% 
female. Twenty-one (50%) were randomised to intervention. The pri-
mary outcome was completed by 41 (98%) participants at baseline, 
and 29 (69%) at follow-up. The late intervention group attended a 
median (IQR) of 1 (0 to 5) sessions (total 44 sessions).
Conclusions: In this proof of concept trial, an in-person peer support 
model delivered in the late post-hospital phase of recovery, appeared 
to be more feasible than an early model. Further research, should 
investigate alternative modes of intervention delivery to improve 
uptake and reduce barriers to attendance.
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Introduction: Postoperative reintubation in patients who extubated 
after surgery under general anesthesia is associated with poor prog-
nosis, longer hospital stay and increase of medical expenditure. Accu-
rate extubation timing is critical for patient safety and intensive care 
unit (ICU) resource management. Therefore, this study aimed to iden-
tify preoperative malnutrition is a risk factor for postoperative reintu-
bation in patients undergoing abdominal surgery.
Objectives: To identify preoperative malnutrition is a independ-
ent risk factor for postoperative reintubation in patients undergoing 
abdominal surgery.
Methods: We retrospectively analyzed medical charts of patients who 
extubated after abdominal surgery under general anesthesia between 
January 2017 and June 2022 at the National Health Insurance Service 
Ilsan Hospital.
Results: Among 9917 patients, unplanned postoperative reintuba-
tions were occurred in 42 patients. There were significant difference in 
age, sex, operation time, amount of red blood cell transfusion, blood 
loss in operating room, operation time, underlying disease (hyper-
tension, cardiac disease, Chronic obstructive pulmonary disease and 
cancer), ASA score, preoperative and postoperative sequential organ 
failure assessment (SOFA) scores, and preoperative malnutrition 
between reintubation group and non-reintubation group. Logistic 
regression analysis preoperative malnutrition (OR 3.578 95% CI 1.426–
8.98) were independent risk factors for unplanned reintubation. The 
area under the ROC curve for this model was 0.9496.
Conclusions: Pre-operative malnutrition is a risk factor for unplanned 
postoperative reintubation in patients undergoing abdominal surgery.

Figure 1 (abstract 000638) .
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Introduction: OAM has long been selected as a damage control sur-
gery for severely injured patients, but in recent years, it has also been 
applied to severe non-traumatic conditions (1). According to reports, 
OAM in severe non-trauma peritonitis patients is feasible and safe as 
surgical strategy management without increasing mortality, length 
hospital of stay, or complications (2).
Since 2019, our hospital has performed OAM for lower colonic perfo-
ration cases with septic shock. In the first surgery, only the cause of 
shock was removed, and intensive care was performed in the ICU with 
the abdomen open. After the general condition has improved, create 
an intestinal anastomosis or colostomy and close the abdomen.
Objectives: In this study, we investigated the treatment results of 
OAM for patients with colonic perforation with septic shock in our 
hospital.
Methods: 31 cases were underwent surgery from 2017 to October 
2022. We examined perioperative factors between two groups, one 
that underwent OAM and received intensive care (OAM group) and 
one that underwent primary abdominal closure and received intensive 
care (PC group), and examined the short-term results after surgery.
Results: OAM was performed in 13 of 31 patients. There was no sig-
nificant difference in patient background between the two groups. 
APACHE2 score and SOFA score did not show any significant differ-
ence between the two groups. The initial operation time in the OAM 
group was significantly shorter than that in the PC group (104 vs 
208 min, p = 0.000). In the OAM group, an average of 3 surgeries were 
performed until abdominal closure. There was no difference in postop-
erative complications between the two groups, but in the PC group, 
4 died of multiple organ failure associated with infection and 1 died 
of respiratory failure associated with ARDS. There were no deaths in 
the OAM group, mortality was significantly lower in the OAM group 
(p = 0.050). In cases excluding death cases, the number of days of 
ventilator management and ICU stay tended to be longer in the OAM 
group, but there was no significant difference. There was no significant 
difference in postoperative length of stay between the two groups 
(43.3 vs. 36.5 days, p = 0.531).
Conclusions: In patients colonic perforation with septic shock, the 
prognosis could be improved by selecting OAM and improving the 
general condition first by intensive care.
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Introduction: Acute kidney injury (AKI) is documented to occur at 12 
to48.5% after coronary artery bypass graft (CABG) surgery. Prognostic 
nutritional index (PNI) has been related to clinical outcomes in post-
surgery patients and is documented as an independent predictor of 
AKI. In this study, we aimed to investigate the association of PNI with 
AKI after elective on-pump CABG operations.
Objectives: To determine the association of prognostic nutritional 
index with post-operative acute kidney within 48  h of surgery, in 
patients undergoing elective coronary artery bypass graft.
Methods: A total of 66 consecutive patients who underwent elective 
on-pump CABG were enrolled in this prospective study. Prognostic 
nutritional index was computed based on the laboratory tests taken 
during their admission prior to surgery. AKI was defined as occurrence 
of creatinine changes within the first 48 h after CABG surgery based on 
the Kidney Disease: Improving Global Outcomes (KDIGO)criteria. The 
patients were then grouped into an AKI (−) and an AKI (+) group.
Results: A total of 66 patients were included in the study with a mean 
age 58.04 ± 9.28  years predominantly male (80.3% men vs 19.7% 
female). Of the 66 patients, a total 5 patients (8%) developed AKI. PNI 
did not show association with the development of AKI after elective 
on-pump coronary artery bypass surgery.
Conclusions: In our study, PNI was not associated with the develop-
ment of AKI after elective on-pump coronary artery bypass surgery.
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Introduction: Accurate timing of readiness for extubation in patients 
with COVID-19 is challenging, since the extubation failure rate is 
reported to be up to 20% (1, 2). Extubation failure is associated with 
higher mortality, morbidity, ICU length of stay, and healthcare costs (3, 
4). To date, clinical and respiratory variables are used to predict extu-
bation failure. Data on the value of cardiac and inflammatory biomark-
ers in this setting is limited.
Objectives: The aim of this study is to investigate whether cardiac 
and selected inflammatory biomarkers (NT-proBNP, high sensitive tro-
ponin-T (hs-TnT), procalcitonin, and IL-6) on the day of extubation are 
associated with extubation failure in mechanically ventilated patients 
with COVID-19.
Methods: This was a single-center retrospective cohort study. From 
march 2020 until march 2022, 602 mechanically ventilated patients 
with COVID-19 were screened for eligibility. Patients were eligible for 
inclusion if they were extubated for the first time, according to a wean-
ing protocol including a spontaneous breathing trial. The primary 
endpoint was extubation failure (i.e. reintubation or mortality within 
7 days). Logistic regression was performed to investigate the relation 
between biomarkers on day of extubation and extubation failure. Bio-
markers were log2 transformed and associations were adjusted for age 
and SOFA score on day of extubation.
Results: In total 298 patients met the inclusion criteria. Median age 
was 60  years [IQR, 51–67], and 70.1% was male. The primary end-
point occurred in 20.8% patients. Patients with extubation failure had 
a higher SOFA score on the day of extubation (5 [IQR, 3–7] versus 3 
[IQR, 2–4], p < 0.001) and a longer duration of mechanical ventilation 
prior to extubation (11.5 days [IQR, 7.3–15] versus 8 days [IQR, 6–11.3], 
p < 0.001) (Table 1). Of the four evaluated biomarkers, log2 hs-TnT was 
independently associated with extubation failure (adjusted OR, 1.38 
(95% CI, 1.03–1.88), but NT-proBNP, procalcitonin and IL-6 were not 
(Figure 1). The AUC of the ROC curve was 0.76 (95% CI, 0.63–0.90), with 
a sensitivity and specificity of 73 and 72%, respectively.
 

Table 1 (abstract 000641) Baseline characteristics

Character‑
istics

All patients
N = 298

Patients 
without 
extubation 
failure
N = 236

Patients 
with
extubation 
failure
N = 62

P‑value

Age (years)* 60 [51–67] 59 [51–67] 64[55–68] 0.051

Male, sex, N 
(%)

209 (70.1%) 164 (69.5%) 45 (72.6%) 0.751

BMI (kg/m2)* 28.9 [25.9–
32.9]

28.94 
[26.3–33.1]

28.06 
[24.5–30.9]

0.078

SOFA score 
on the day 
of extuba-
tion*

3 [2–5] 3 [2–4] 5 [3–7] < 0.001

Days of MV 
prior to 
extubation*

9 [6–13] 8 [6–11.3] 11.5 [7.3–15] < 0.001

Biomarkers levels on the day of extubation
NT-pro-BNP 

(pmol/l)*
26.9 [12.4–

62.2]
25.2 [12.1–

58.7]
36.1 [15.2–

77.1]
0.066

Hs-TnT 
(ng/L)*

13.9 
[9.8–25.0]

12.9 
[9.0–21.7]

19.2 [12.1–
45.9]

< 0.001

Procalcitonin 
(ng/mL)*

0.10 [0.06–
0.20]

0.09 [0.06–
0.19]

0.18 [0.10–
0.34]

< 0.001

IL-6 (pg/mL)* 73.5 [20.0–
209.5]

76.0 
[20.0–207.5]

67.5 [23.8–
248.3]

0.860

*Values are presented as median, [Interquartile Range]

https://doi.org/10.1186/s13019-019-0898-7
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Conclusions: In mechanically ventilated patients with COVID-19, hs-
TnT was independently associated with extubation failure. This associ-
ation was not found for NT-proBNP, procalcitonin, and IL-6. Prospective 
cohort studies are needed to further investigate this association.

Figure 1 (abstract 000641)  Adjusted odds ratios for extubation fail-
ure. Biomarkers were log2 transformed
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Introduction: Mismanagement of analgesic and sedative drugs in 
mechanically ventilated and sedated ICU patients can lead to adverse 
outcomes. The use of the Analgesia Nociception Index (ANI) has been 
proposed as a reliable biomarker to monitor nociception in critically 
ill patients. We hypothesize that using ANI monitoring to guide fenta-
nyl administration in mechanically ventilated and sedated ICU patients 
can reduce the total fentanyl doses administered at 48 h.
Objectives: To assess the benefit of analgesia nociception index to 
guide fentanyl administration in mechanically ventilated and moder-
ate to deep sedated ICU patient.

Methods: We conduct a randomized controlled trial to compare the 
total fentanyl doses administered in patients who receive ANI-guided 
fentanyl administration to those who receive standard care. We moni-
tored ANI and fentanyl doses every 4 h for 48 h to evaluate the effect 
on total fentanyl doses and patient outcomes.
Inclusion Criteria:
1. Age ≥ 18 years
2. Receiving mechanical ventilation through an endotracheal tube or 

tracheostomy
3. Admitted to the medical or surgical ICU
4. Indicate moderate to deep sedation with the analgesic drug for more 

than 48 h.
Exclusion criteria:
1. Patients with an unstable hemodynamic required a high dose of vaso-

pressor or inotrope
2. Patients with a history of cardiac arrhythmia, on pacemaker, autonomic 

dysfunction, and chronic opioid use
3. Patients who have contraindications to study drug
4. Patients with a respiratory rate lower than ten breaths per minute
5. Patients who were expected to undergo sedation for less than 48 h after 

the start of the study.
6. Patients refused to participate in the research program or withdrew from 

the research.
Withdrawal Criteria
1. Patients desire to stop the study
2. Inability to participate until the end of the trial namely hemodynamic 

instability required a high dose of vasopressor during study and a new 
onset of cardiac arrhythmia.

3. Patients have adverse reactions to the study drug
4. Physician decision to stop sedation or study drug before 48 h
Results: 15 out of 39 patients were included in the study, and the 
mean dose of fentanyl administered was lower in the ANI-guided 
group compared to the control group (42.25 ± 12.21 vs 65.11 ± 33.15, 
95% confidence interval 0.349–0.686, P = 0.08). ANI was associated 
with significantly lower fentanyl dose when using Linear mixed model 
estimated mean difference 0.52 mcg/kg/h (P < 0.001, 95% CI 0.35 
to 0.69). The mean ANI scores were higher in the ANI-guided group 
71.71 ± 3.7 compared to 61.5 ± 4.62 (95% CI − 23.11 to 2.67, P = 0.11). 
No significant differences were observed in the RASS score, BIS, and 
BPS score. There were no significant differences in the length of hospi-
tal and ICU stay, ventilator days, the occurrence of adverse events, and 
28-day mortality between the two groups.
Conclusions: The dose of fentanyl administered over time was lower 
in the ANI-guided group compared to the control group in mechani-
cally ventilated and sedated ICU patients. Our study suggests that the 
use of ANI may be a promising tool for guiding analgesia-based seda-
tion in mechanically ventilated patients.

Figure 6 (abstract 000642)  Fentanyl dose of both groups
Mean fentanyl dose of both groups are significantly different with p 
value < 0.001 and 95% CI 0.35 to 0.67
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Introduction: Antibiotic dosing is not optimal in the ICU. Our recent 
trial investigated the effect of model-informed precision dosing (MIPD) 
of beta-lactam antibiotics and ciprofloxacin and showed no significant 
differences in clinical outcomes.
Objectives: This study aimed to identify subgroups of patients 
in which MIPD of these antibiotics could be beneficial for clinical 
outcomes.
Methods: We analyzed data from the DOLPHIN randomized controlled 
trial, which compared MIPD to standard dosing of beta-lactam antibi-
otics and ciprofloxacin in 388 ICU patients. We divided patients into 
subgroups based on baseline characteristics and assessed the effect 
of MIPD on 28-day mortality, 6-month mortality, delta-SOFA, and ICU 
length of stay (LOS).
The following subgroups were deemed to be of interest: obese 
patients (BMI ≥ 30  kg/m2), male patients, patients with high renal 
clearance, younger patients, the use of renal replacement therapy 
(RRT), low Sequential Organ Failure Assessment (SOFA) score, lack of 
positive microbiology, and patients with sepsis (defined using the Sep-
sis III criteria). Patients who received a dose recommendation within 
24 h after initiation of the study antibiotic and those that received cef-
triaxone were also analyzed as separate subgroups. Groups that were 
based on continuous variables were divided based on their median 
value.
For 28-day and 6-month mortality, a binary logistic regression was 
used, displaying the odds ratio (OR). For the change in SOFA score 
between day 0 and day 5, a linear regression was used and displayed 
as estimate. For ICU LOS the associations between MIPD versus stand-
ard dosing treatment using a negative Poisson regression was exam-
ined and reported as incidence risk ratio (IRR). All data is displayed 
with corresponding 95% confidence intervals (95% CI).

Results: In total, 450 patients were randomized in the DOLPHIN trial. 
Due to meeting exclusion criteria between randomization and the 
first study intervention, 62 patients were excluded from analyses. 
This leaves 388 patients in total, of which 189 patients are in the MIPD 
group, and 199 patients in the standard dosing group. The subgroups 
and their respective cohort sizes are shown in Figure 1.
Patients with a SOFA score below 8 at T0 had a decreased 28-day mor-
tality when randomized to the MIPD group (11% MIPD vs 24% stand-
ard dosing; OR 0.40; 95% CI 0.17–0.88) (Figure  2). On the contrary, 
patients with a SOFA score above or equal to 8 show increased 28-day 
mortality (39% MIPD vs 25% standard dosing; OR 1.94; 95% CI 1.07–
3.59) and 6-month mortality (52% MIPD vs 35% standard dosing; OR 
2.04; 95% CI 1.16–3.62) when randomized to MIPD.
Applying MIPD only for ceftriaxone showed a decreased delta-SOFA 
score (− 3 MIPD vs − 3 standard dosing; estimate 1.85; 95% CI 0.02–
3.67). However, dose recommendations within 24 h resulted in a trend 
towards increased delta-SOFA score for all antibiotics (− 4 MIPD vs − 2 
standard dosing; estimate − 1.19; 95% CI − 2.98–0.60).
For both beta-lactams and ciprofloxacin, patients with a SOFA score 
below 8 at T0 had an increased ICU LOS when randomized to the MIPD 
group (12 MIPD vs 6 standard dosing; IRR 1.36; 95% CI 1.01–1.83). 
Early dose recommendations within 24  h showed a trend towards a 
decreased ICU LOS in MIPD (5 MIPD vs 8 standard dosing; IRR 0.77; 95% 
CI 0.52–1.16). Using MIPD for only ceftriaxone results in an increased 
ICU LOS (7 MIPD vs 4 standard dosing; IRR 1.76; 95% CI 1.24–2.51). All 
other subgroups showed no major differences.
Conclusions: ICU patients with a SOFA below 8 using MIPD had an 
increased ICU LOS as they had a decreased mortality. In addition, fast 
dose recommendations using MIPD of beta-lactam antibiotics and cip-
rofloxacin may be beneficial in ICU patients.

Figure  1 (abstract 000643)  Effect sizes in subgroup analyses. Data 
represented as (a, b) odds ratio (OR), (c) estimate, or (d) incidence risk 
ratio (IRR) with 95%
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Figure 2 (abstract 000643) Patient flow and subgroup sizes
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Introduction: Admission to an Intensive Care Unit (ICU) can have 
major consequences on well-being and quality of life after discharge. 
ICU-survivors and family members can both develop persistent prob-
lems (1–3) which has consequences for their social functioning (4).
The needs of survivors for care after ICU discharge are often signifi-
cant (2), making it arduously for them to reassume their role within 
the family. Family members may experience the pressure of being an 
informal caregiver while at the same time feeling the need to return to 
their former lives. To what extend this affects the family relationships is 
largely unknown.
Objectives: To gain insight in the way ICU-survivors and their family 
members experience their health in the physical, emotional and social 
domain, three months after ICU discharge and to explore whether this 
affects family relationships.
Methods: A cross-sectional qualitative study with an exploratory 
design using semi-structured interviews was conducted at the ICU of 
the University Medical Center Groningen (UMCG) in the Netherlands.
All patients with unplanned admission to the ICU between Novem-
ber 2018 and September 2019, with a length of stay of 48 h or more, 
and their family members, were eligible to participate. Survivors were 
asked for their consent and for permission to approach family mem-
bers by telephone. Participants of whom we expected communication 
problems and participants who did not live in the northern part of the 
country were excluded.
Participant demographics were retrieved from the Electronic Patient 
File and collected in the interviews. Interviews with ICU-survivors and 
family members were conducted at participants’ homes three months 
after ICU admission by four experienced ICU nurses. An interview 
guide was used with seven open and impartially formulated ques-
tions, based on the Research And Development 36-item Health Sur-
vey (RAND-36). Furthermore, two quantitative questions on Quality of 
Life (QoL) were asked by using a 10-point Numeric Rating Scale (NRS). 
The audio-recorded interviews were transcribed verbatim and subse-
quently analysed using Atlas.Ti version 22, according to the steps of 
thematic analysis (5).
Results: A total of 138 patients were eligible for participation. Inter-
views were conducted until data saturation was reached, resulting in 
ten survivors and ten family members participating in the study. Mean 
age was 63 (Standard Deviation [SD] 10) and 64 (SD 6) respectively. 
Eight of the survivors were male and of the family members five were 
male. Seven dyads participated, who were interviewed separately 
from each other. The median ICU Length Of Stay (LOS) was 4.5  days 
(IQR: 3.2–6).
Five of the survivors evaluated their QoL three months post-ICU lower 
than before their ICU admission, whereas four of them genuinely rated 
their QoL higher, with a median of 7 (IQR: 6–7.7) on the NRS. Family 
members rated their QoL lower than before or equally (median: 8, IQR: 
6–8).
The qualitative data of this study are now being analysed and the find-
ings will be presented during the conference.
Conclusions: Five out of ten of the ICU-survivors rated their QoL three 
months post-ICU lower than before admission, however four out of 
ten evaluated their QoL higher. The family members rated their QoL 
lower or the same as before. The qualitative results may provide more 
insight into the origin of this findings, which may be of use to health-
care professionals in improving ICU-aftercare.
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Figure 1 (abstract 000644)  Experienced QoL of ICU survivors and fam-
ily members, three months post-ICU compared to the experienced QoL 
pre-ICU
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Introduction: One of the common causes of COVID-19 related death 
is acute respiratory distress syndrome (C-ARDS) [1, 2]. Dexamethasone 
is the cornerstone in the treatment of C-ARDS and reduces mortality 
probably by suppressing inflammatory levels in ICU patients [3]. Its 
anti-inflammatory effects may be concentration-dependent. However, 
no pharmacokinetic studies of dexamethasone have been conducted 
in ICU patients.
Objectives: The aim of this study is to design a population pharma-
cokinetic study to gain a deeper understanding of the pharmacoki-
netics of dexamethasone in critically ill COVID-19 patients in order to 
identify relevant covariates that can be used to personalize dosing 
regimens.
Methods: Blood samples from critically ill patients receiving fixed-
dose intravenous dexamethasone (6  mg/day) for the treatment of 

COVID-19 were sampled in a retrospective pilot study. The data were 
analyzed using Nonlinear Mixed Effects Modelling (NONMEM) soft-
ware for population pharmacokinetic analysis and clinically relevant 
covariates were selected and evaluated.
Results: A total of 51 dexamethasone samples from 18 patients were 
analyzed and a two-compartment model fit the data best. The mean 
population estimates were 2.85 L/h (inter-individual-variability 62.9%) 
for clearance, 15.4 L for the central volume of distribution, 12.3 L for 
the peripheral volume of distribution and 2.1 L/h for the inter-com-
partmental distribution clearance. The covariate analysis showed a sig-
nificant negative correlation between dexamethasone clearance and 
CRP.
Conclusions: Dexamethasone PK parameters in ICU COVID patients 
were substantially different from those from non-ICU non-COVID 
patients, and inflammation may play an important role in dexametha-
sone exposure. This finding suggests that fixed-dose dexamethasone 
over several days may not be appropriate for ICU COVID patients.

Figure 2 (abstract 000645)  Basic goodness of fit plots for the final 
model: population predictive concentration versus observed concen-
tration (DV) (upper left); individual predictive concentration versus 
observed concentration (DV) (upper right); time after dose versus indi-
vidual weighted residuals (IWRES) (lower left); time after dose versus 
conditional weighted residuals (CWRES) (lower right). CWRES: condi-
tional weighted residuals, DV: dependent variable, IWRES: individual 
weighted residuals

Figure  3 (abstract 000645)  The visual predictive check (VPC) of 
dexamethasone in the final. The x-axis is time after dose (h) and y-axis 
is concentration of dexamethasone in log transformed format. VPC: 
visual predictive check
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Figure 4 (abstract 000645)  Simulation results of trough dexametha-
sone concentration under different CRP levels (5, 20, 50, 100 mg/L)
 in standard ICU patient

Figure 1 (abstract 000645)  Relationship of CRP and dexamethasone 
concentration. y axis: Patient dexamethasone concentration (µg/L), x 
axis: CRP (mg/L). CRP: C-reactive protein
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Introduction: Insertion of a gastric tube (GT) is a routine procedure in 
the intensive care unit (ICU). For immediate position control, the injec-
tion of air through the GT with simultaneous auscultation of the epi-
gastrium is probably the most simple and common clinical method. 
Quality reviews show auscultation finding is misinterpreted by tra-
cheal, bronchial, or pleural secretion, and mispositioning may remain 
undetected [1–3]. In the worst case, hyperosmolar tube feeding occurs 
via the misplaced tube into the lungs or pleural space causing subse-
quent severe pneumonia, pleuritis, and often fatal patients’ outcome 
(##). Recent data from NHS UK over a five-year period describe 95 
unrecognized misplaced gastric tubes in 3 million with a mortality of 
30% [4].
In contrast to similar procedures in the ICU, like installation of central 
venous catheters or endotracheal intubation, no uniform standards for 
forensic GT position verification exists.
Objectives: The work examines the sensitivity of (1) pH measurement 
of gastric tube aspirate, point of care ultrasound (POCUS) (2) without 
and (3) with parallel performed bubble test, as compared with chest 
X-ray (CXR) as gold standard for GT position control.
Methods: Following ethical approval, study registration (Deutsches 
Register für Klinische Studien, ID: 00029309), and consent by the 
patient or legal representative, 300 consecutive ICU patients older 
than 18 years with indication for GT insertion were included. GT was 
inserted according to the in-house standard and checked by means of 
auscultation and CXR. In addition, secretion was aspirated via GT and 
pH tested, if successful, and a POCUS including bubble test was carried 
out.
Results: A total of 303 patients with 321 ET placements were 
included (12 patients received multiple GTs). All patients received 
a routine CXR, in 239/321 (74.45%) cases exclusively to check GT 
position. Aspiration was successful in 277/321 (86.3%). Although 
all patients were treated with proton pump inhibitors for stress 
ulcer prophylaxis, 207/277 (74,7%) tests showed a pH-Value below 
the cut off value of 5,5. POCUS allowed a clear position check in a 
high number of cases (Table 1), and the additional bubble test was 
successful in all 39 patients, in whom no GT was identifiable in the 
POCUS alone.

Table 1 (abstract 000646) .

Test per‑
formed

Success 
rate single 
test

Suc‑
cess rate 
combined 
test A

Success rate 
combined 
test B

pH-Test 321/321 74,7% 100%

POCUS 87,9% 100%

POCUS bub-
ble test

88,5%

Chest X-ray 100%

Conclusions: Combination of pH-value measurement and POCUS with 
bubble test provide a highly sensitive position control of GT and can 
significantly reduce CXRs solely performed for GT position control. This 
single center study was not powered to test the specificity of the tests.
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Figure  1 (abstract 000646)  Abdominal sonography with transversal 
sound plane, clear sound cancellation by the gastric tube in the center [5]
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Introduction: Increased lung permeability due to impaired pulmo-
nary microvascular barrier function is the main pathological change 
in ARDS. The glycocalyx plays an important role in maintaining the 
function of the pulmonary endothelial barrier. Since hyaluronic acid 
synthesized by HAS2 is an important component of the glycocalyx. 

Altered HAS2 expression in pulmonary microvascular endothelial cells 
in ARDS may be important for endothelial barrier function disruption.
Objectives: This study wanted to explore the effect of hyaluronic acid 
synthesis by HAS2 in pulmonary microvascular endothelial cells on 
pulmonary microvascular barrier function in ADRS.
Methods: 1. From September 2009 to August 2022, 34 patients 
with ARDS and 15 patients with severe illness caused by non-infec-
tion were enrolled in the department of Intensive Care at Zhongda 
hospital affiliated to Southeast University, and 10 healthy adult 
volunteers were recruited. The peripheral blood of ARDS patients 
was collected on D1 and D3 after admission, and the peripheral 
blood of non-infection severe group and healthy group was col-
lected on D1 after admission, to compare the correlation between 
HA content in peripheral blood and the severity and prognosis of 
ARDS patients, non-infection-induced severe patients and healthy 
adults.
2. ALI/ARDS Mouse model was established by cecal ligation and punc-
ture (CLP). The expression of HAS2 in lung tissue and the content of 
HA in lung tissue and plasma were detected, and the relationship 
between the expression of HAS2 and inflammatory reaction, lung 
endothelial injury, lung permeability were observed.
3. The expression of HAS-2 and the content of HA in the supernatant 
of mouse pulmonary microvascular endothelial cells were observed 
before and after LPS stimulation. A stable transgenic strain of mouse 
lung microvascular endothelial cells with HAS2 gene overexpression/
low expression was constructed, to observe the changes in perme-
ability of endothelial cells with different HAS2 expression levels before 
and after LPS stimulation.
Results: 1. The content of HA in peripheral blood of Ards patients 
on D1 and D3 was significantly higher than that of non-infection 
severe patients and healthy adults (p < 0.0001). The content of HA 
in peripheral blood of ARDS patients was positively correlated with 
PEEP and SOFA score of invasive mechanical ventilation (Rho: 0.51, 
0.61; P = 0.0024, < 0.001). The patients were divided into two groups 
according to the median value of HA content in peripheral blood of 
ARDS patients on D3 (134.4 ng/ml), the difference of survival analysis 
between the two groups was statistically significant (p = 0.01).
2. HA content in lung tissue of CLP mice was lower than that of Sham 
group (P = 0.0038). HA content in plasma of CLP mice was higher 
than that of Sham group (P = 0.0233). MPO level in lung tissue of CLP 
mice was higher than that of Sham group (P = 0.0082). The wet/dry 
ratio of lung tissue in CLP group was lower than that in Sham group 
(P = 0.026). The expression of HAS2 mRNA and protein in lung tissue of 
CLP mice were significantly lower than that of Sham group (P = 0.021, 
0.0197). The fluorescence intensity of CD31/HAS2 co-localization in 
lung endothelial cells of CLP mice was lower than that of Sham group 
(p < 0.05).
3. After LPS stimulation for 24 h, the expression of HAS2 mRNA and 
protein in the lung Endothelium was down-regulated compared with 
the control group (p = 0.0018, 0.0014), and the content of HA in the 
supernatant of the lung Endothelium stimulated by LPS was increased 
compared with the control group (p = 0.0117) After overexpression 
low expression of HAS2 gene in mouse lung Endothelium, the control 
group was cultured in Trans-Well chamber and the lung Endothelium 
were treated with LPS for 24  h, the results showed that the perme-
ability of the Endothelium with HAS2 overexpression was lower than 
that of the control group (p = 0.0036), and that of the Endothelium 
with HAS2 overexpression was higher than that of the control group 
(p = 0.047).
Conclusions: Down-regulation of HAS-2 expression in ARDS leads to 
a decrease in HA synthesis, which increases endothelial permeability. 
Overexpression of HAS2 can increase HA synthesis and improve pul-
monary microvascular endothelial barrier function.
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Introduction: The Belgian multicentric CONFIDENT RCT has shown 
a reduced day-28 mortality in C-ARDS patients treated with CP. As 
COVID-19 patients are immunologically heterogeneous, we hypoth-
esized that immunologically similar COVID-19 clusters may differ in 
their treatment responses to convalescent plasma.
Methods: We measured 20 cytokines, chemokines and cell adhesion 
markers using a multiplex Luminex technique in patients at the time of 
inclusion in the CONFIDENT trial. We performed descriptive statistics, 
hierarchical cluster analysis and search for association between the 
identified clusters and CP effect on day-28 mortality. Ethics Commit-
tee of the University Hospital of Liège CE 2020/239. Clinicaltrials.gov 
NCT04558476.
Results: 384 patients out of 475 included in CONFIDENT were sam-
pled. Missing samples were completely at random because several 
centers did not sample for this sub-study.
Age 64 [56–72] years, BMI 30 [26–35] kg/m2, delay from hospital 
admission 4.6 [2.7–7.4] days, SOFA 6 [4–8], PEEP 10 [10–12]  cmH2O, 
 FiO2 65 [50–80]%, CRP 123 [66–192] mg/L, steroids 98%.
Median [IQR] levels of the biomarkers in pg/mL: MIP-1α = 4.1 (2.3–
10.3), IL-1β = 1.6 (1.6–17.4), IL-4 = 18 (13–27), IP-10 = 127 (48–275), 
IL-6 = 16 (10–124), IL-8 = 13 (5–26), IL-10 = 3.4 (1.6–9.3), IL-12p70 = 14 
(8–69), IL-13 = 3.4 (3.4–7.2), IL-17A = 4.2 (2.9–12.7), IFNγ = 10 (10–26), 
GM-CSF = 12 (12–12), TNFα = 16 (10–30), MIP-1β = 76 (44–134), 
IFNα = 0.8 (0.8–3.2), MCP-1 = 240 (103–3962), P-Selectin = 192,818 
(3781–356,545), IL-1α = 2.3 (1.3–3.8), ICAM-1 = 199,975 (127,457–
313,908), E-selectin = 29,943 (18,869–43,647).
Unsupervised learning analyses identified 3 clusters of participants. 
The most contributing biomarkers to distinguish cluster 1 (n = 181, 
47.1%) from cluster 2 (n = 99, 25.8%) are IL-1 β, IL-12p70, IL-6, IFN α, 
and IL-17A (CTLA-8) and cluster 3 (n = 104, 27.1%) IL-6, MCP-1 (CCL2), 
IL-8 (CXCL8), IL-10, IP-10 (CXCL10), MIP-1 α (CCL3). The treatment effect 
of convalescent plasma was found in cluster 2 with those receiving the 
CP having a significant lower likelihood of mortality at D-28, OR = 0.42 
(95% CI: 0.19–0.95).
Conclusions: In a population of patients with COVID-19 induced ARDS 
during the first days of invasive mechanical ventilation, we identified 3 
sub-phenotypes of immune profile with different response to conva-
lescent plasma.
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Introduction: Sepsis is a major contributor of the intensive care unit 
(ICU) patient mortality in many countries, including Korea. The “obe-
sity paradox” in critical illness has raised a great consideration in the 
scientific community, and a number of studies have also explored 
the association between obesity and mortality in patients with sepsis 
and septic shock using the body mass index (BMI) as a representa-
tion of the patient’s body fat. Obesity is reported to exhibit a protec-
tive effect on the survival of septic patients, but the results have been 
inconsistent.
Objectives: We investigated the association between obesity and 
30-day and 1-year mortality in septic patients.
Methods: This retrospective study included patients with either sep-
sis or septic shock who were admitted to the ICU between November 
2013 and May 2017. Based on the BMI, patients were categorized as 
underweight (< 18.5  kg/m2), normal weight and overweight (18.5–
25.0 kg/m2) and obese (≥ 25.0 kg/m2) in accordance to the Asia–Pacific 
World Health Organization guidelines. Primary endpoints were the 
30-day and 1-year mortality from the date of ICU admission. Risk fac-
tors were analyzed via Cox proportional hazard regression analyses. 
The Kaplan–Meier survival curves were compared via a signed log rank 
test.
Results: Out of the total 834 patients, 207 (24.8%), 478 (57.3%), and 
149 (17.9%) patients were underweight, normal weight and obese, 
respectively. Obesity was associated with lower 30-day (HR 0.61, 95% 
CI 0.41 to 0.89, P = 0.012) and 1-year mortality (HR 0.75, 95% CI 0.57 to 
0.98, P = 0.037). Being underweight had no effect on the 30-day mor-
tality (P = 0.683) but was associated with higher 30-day mortality (HR 
1.44, 95% CI 1.17 to 1.77, P = 0.001). The 1-year survival was longest in 
obese patients followed by normal weight and underweight patients 
(Ps < 0.032). The 30-day survival was not different among the three 
groups (Ps > 0.05).
Conclusions: Obesity was associated with lower 30-day and 1-year 
mortality in septic patients. Being underweight showed no difference 
in 30-day mortality but higher 1-year mortality.
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Introduction: Cardiac injury is frequently reported in Corona virus 
disease 2019 (Covid-19) patients. Yet, many reports rely on elevated 
cardiac biomarkers to diagnose the myocardial involvement and few 
have focused on detailed echocardiographic findings.
Objectives: We aimed to comprehensively describe the cardiac func-
tion in mechanically ventilated (MV) Covid-19 Acute Respiratory Dis-
tress Syndrome (ARDS) patients, using 2D/4D echocardiography.
Methods: We prospectively evaluated the cardiac function in con-
secutive MV Covid-19 ARDS patients (04/2020–09/2021, University 
Hospital of Larissa, Greece) during the first 48  h of ICU admission. 
Patients with 1. severe pre-existing cardiac/lung disease and 2. pul-
monary embolism, were excluded. Increased pulmonary afterload was 
considered if patients presented: Pulmonary Artery Systolic Pressure 
(PASP) > 38  mmHg, Pulmonary Acceleration Time < 90  ms, a notch in 
the ascending part of the (velocity time integral in the right ventricular 
outflow tract)\VTIRVOT envelope.
Results: One hundred and sixty one patients were assessed. The 
mean age was 65.57 ± 0.92, (117 male, 72.7%), were intubated on 
the 10.8 ± 0.4  day from Covid-19 symptom onset. Comorbidities 
included: arterial hypertension (117, 72.7%), diabetes mellitus (43, 
26.7%), Coronary Artery Disease [without heart failure, (13, 8%)], mild 
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Chronic Obstructive Pulmonary Disease (16, 9.9%), smoking habitus 
(24, 14.9%). The RV was dilated [RV End-Diastolic Area/Left Ventricular 
End-Systolic Area (RVEDA/LVEDA): 0.91 ± 0.03]. RV systolic function 
was also impaired: Right Ventricular longitudinal strain (RV-LS) was 
severely reduced [RV-LS − 13.02 ± 0.46%. RV-LS < 20% in was present 
in almost the whole cohort 146/155 (94.2%) patients measured], while 
RV-LS ≤ 17 (average value reported in severe Covid-19 patients) was 
present in 122/155 (78.7%). Tricuspid Annular Plane Systolic Excursion, 
(TAPSE) ≤ 16  mm was present in 49/177 (27.68%) and RV Fractional 
Area Change, RVFAC ≤ 35% in 97/184 (52.72%), while RV ejection Frac-
tion (RVEF) ≤ 44% was present in 71/93 (76.34%) of patients.
Increased Pulmonary Vascular Resistances (PVRs) were present in 
120/143 (83.9%) and right ventriculoarterial coupling (VACR) was 
excessively decreased (0.57 ± 0.04 mm/mmHg). Although the mean 
Ejection Fraction (EF) was almost normal (55.21 ± 1.07%), LV-LS was 
severely decreased (− 13.15 ± 0.46%). Troponin levels were increased 
in 51 patients (0.93 ± 0.15 ng/ml) and correlated to RV function and 
LVEF. Mild (< 10 mm) pericardial infusion (in diastole) was present in 
59/161 (36.64%) patients.
Conclusions: The myocardial function is affected in MV Covid-19 ARDS 
patients. Increased RV afterload was documented, while conventional 
echocardiography may fail to depict the effects on LV systolic function 
which were mainly unraveled with longitudinal strain imaging.
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Introduction: Heat stroke (HS) is a clinical syndrome characterized by 
the rapid rise of body core temperature (> 40.5 °C) caused by exposure 
to high temperature environment. Central nervous damage inflam-
mation plays an important role in the occurrence and development 
of heat stroke. The polarization state of microglia is closely related to 
the inflammation of the central nervous system. Previous studies have 
indicated that mesenchymal stem cells (MSCs) could protect against 
inflammation and brain injury in heat stroke. However, whether MSCs 
exosome activated microglia from M1 to M2 phenotypes under heat 
stress conditions is still unknown.
Objectives: In this study, we focused on microglial phenotypic modu-
lation to investigate the mechanisms underlying the anti-inflamma-
tory effects of MSCs exosome in vivo and in vitro.
Methods: Exosomes were extracted from human umbilical cord 
mesenchymal stem cells, and characterized by transmission electron 
microscopy, nanoparticle tracking analysis and western blotting. The 
expression of long non-coding RNAs in exosomes was detected by 
high-throughput sequencing and verified by qRT-PCR. In  vitro and 
in vivo models of heat stroke were compared with whether LncRNA-
VIM-AS1 was overexpressed or not treated with exosomes from 
human umbilical cord mesenchymal stem cells. The expression of 
M1/M2 microglia genes and proteins was detected by qRT-PCR and 
western blot. The proliferation rate of M1/M2 microglia was detected 
by flow cytometry. The concentration of pro-inflammatory and anti-
inflammatory factors in the medium was detected by Elisa, and the 
interaction between lncRNAs, microRNAs and mRNA was detected by 
luciferase reporter assay.
Results: Exosomes from human umbilical cord mesenchymal stem 
cells promote functional behavioral recovery by transferring micro-
glial polarization from M1 to M2 phenotype in  vivo and in  vitro. 
High-throughput sequencing results showed that LncRNA-VIM-AS1 

was most enriched in human umbilical cord mesenchymal stem cell 
exosomes, and may be involved in human umbilical cord mesenchy-
mal stem cell exosome-mediated microglial polarization. LncRNA-
VIM-AS1 upregulation promotes microglial M1/M2 polarization by 
inhibiting miR-34a-5p and promoting Per2 expression, and was con-
firmed by a series of gain and loss-of-function experiments.
Conclusions: We demonstrate that lncrNA-VIM-AS1-enriched 
exosomes from human umbilical cord mesenchymal stem cells can 
inhibit microglial inflammation by down-regulating miR-34a-5p and 
promoting Per2 expression, which can shift microglial polarization 
from M1 to M2, providing neuroprotection and functional improve-
ment after heat stroke.

Figure  1 (abstract 000657)  HUC-MSCs promote the polarization 
of heat shock model microglia from M1 to M2 phenotype. A, B) The 
concentration of pro-inflammatory and anti-inflammatory cytokines 
in different groups. C, D) qRT-PCR assay was conducted to detect 
the expression level of M1- and M2-related genes in BV2 cells. E) The 
protein levels of M1- and M2-related genes were detected by west-
ern blot analysis. F) Flow cytometry analysis of M1/M2 microglia. 
Data were expressed as mean ± SD, *P < 0.05, **P < 0.01, ***P < 0.001, 
****P < 0.0001

Figure  2 (abstract 000657)  LncRNA-VIM-AS1 in HUCMSC?exo 
promote the polarization of heat shock model microglia from M1 to 
M2 phenotype. A) Flow cytometry assay of the transfection rate of 
VIM-AS1 from HUCMSC?exo to BV2 cell. B) The concentration of pro-
inflammatory and anti-inflammatory cytokines in different groups by 
Elisa assay. C) qRT-PCR assay was conducted to detect the expression 
level of M1- and M2-related genes. D) The protein levels of M1- and 
M2-related genes were detected by western blot assay. E) Flow cytom-
etry assay of M1/M2 microglia. Data were expressed as mean ± SD, 
*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001
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Figure  3 (abstract 000657)  Exosomal LncRNA-VIM-AS1 regulates 
microglia M1/M2 polarization by targeting miR-34a-5p/ Per2 axis. A) 
The predicted binding region between VIM-AS1 and miR-34a-5p. B) 
The predicted binding region between Per2 and miR-34a-5p. C) Lucif-
erase reporter assay. D) The expression level of miR-34a-5p and Per2 
were detected by qRT-PCR assay. E–F) The protein levels of Per2 were 
detected by western blot assay. G) The concentration of pro-inflamma-
tory and anti-inflammatory cytokines in different groups by Elisa assay. 
H) qRT-PCR assay was conducted to detect the expression level of 
M1- and M2-related genes. I) The protein levels of M1- and M2-related 
genes were detected by western blot analysis. J) Flow cytometry anal-
ysis of M1/M2 microglia. Data were expressed as mean ± SD, *P < 0.05, 
**P < 0.01, ***P < 0.001, ****P < 0.0001
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Introduction: Acute kidney injury (AKI) is one of the most prevalent 
organ dysfunctions present in a critical patient. The management of 
patients with AKI is mainly supportive, with continuous renal replace-
ment therapy (CRRT) used in patients with severe kidney injury or its 
complications. CRRT often requires effective anticoagulation of the 
extracorporeal circuit in order to prevent filter clotting, improve the 
efficacy of CRRT and prolong filter life. Despite being the suggested 
choice for anticoagulation by the KDIGO guidelines, regional citrate 
anticoagulation (RCA) is still not the most used worldwide compared 
to systemic anticoagulation with unfractionated heparin (SUH). This 
results from the perception that RCA is a complex technique, difficult 
to monitor and with a significant number of potential side effects. In 
order to avoid these misconceptions, our ICU developed an ubiquous 
RCA for CRRT protocol, in partnership with intensivists and nephrolo-
gists, without any exclusion criteria. Both the medical and nursing 
staff were comprised of stable, well trained and meticulous teams, 
extremely attentive and experienced in extracorporeal techniques 
that replace kidney function.
Objectives: This study aims to do a retrospective evaluation of the 
quality and safety of the protocol instituted for CRRT in our peripheral 
Portuguese ICU between 2018 and 2022.
Methods: We performed a retrospective study on all the patients who 
underwent renal replacement therapy in our ICU between 1 January of 
2018 and 31 December of 2022.
Results: Among the 101 patients enrolled, 65,4% were male, the mean 
age was 65,45 (± 12,35) years old, the mean weight was 75,8 kg and 
the mean BMI was 26,76. The baseline value of serum creatinine was 
1,89 mg/dL, a previous history of chronic kidney disease was present 
in 26,73% of the patients and 9,90% were already under a dialysis pro-
gram. The mean APACHE score was 29,09, the mean SAPSII was 58,81 
and the mean maximum renal SOFA score was 3,61. The day before the 
start of CRRT the mean serum creatinine was 4,97 and the mean urine 
output was 0,415  mL/Kg/h. The most common indications to start 
CRRT were the patient’s incapacity in managing volume, severe nitro-
gen retention and severe acidosis (or alkalosis).
Of the patients enrolled, in 91,51% was used RCA, in 2,83% was 
used SUH and in 5,66% no regional or systemic anticoagulation was 
initiated. The mean dialysis dose was 1841,38  mL (approximately 
23,68  mL/kg), the mean pump velocity was 110,34  mL/min and the 
mean citrate concentration was 2,78  mmol/L The CCRT was consid-
ered effective, as shown by the decrease of serum creatinine levels—a 
decrease of 54,89% after 48h of CRRT and of 61,89% after 72h. Also, in 
the patients who needed CRRT because of severe acidosis, we docu-
mented an increase of the mean pH—7,257 at the beginning of CRRT, 
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7,301 24h after the start, 7,331 48h after and 7,343 after 72h. To control 
de safety of the protocol, we used calcium compensation as an initial 
surrogate of citrate toxicity. After 24h of CRRT, 7.32% of patients had 
an increase in calcium compensation, number that rose to 7.81% and 
8%, respectively at 48h and 72h. In those patients a total calcium to 
ionized calcium ratio was obtained, and only 2.17% of the patients 
showed toxic levels that forced citrate to be switch to other type of 
anticoagulation.
Conclusions: AKI is a frequent diagnosis in the ICU, despite only a 
small fraction develop the need to CRRT. In our retrospective evalu-
ation, we found that the majority of our patients underwent RCA for 
CRRT and only a negligible percentage needed other types of antico-
agulation. Our data shows that the protocol that we developed and 
instituted in our ICU was always adhered to, without frequent need 
to adjust our strategy. It also shows that RCA is safe regarding the 
extremely low percentage of patients that developed citrate toxicity 
and needed to switch to other means of anticoagulation. The results of 
our study also confirm the inexistence of absolute contraindications to 
RCA for CRRT—because RCA showed to be safe in the vast majority of 
patients, regardless of medical history and reason of admission at the 
ICU. This shows that under cautiously developed protocols, RCA is rela-
tively easy to use, being safer, cheaper and with lesser associated com-
plications compared to other means or the lack of anticoagulation.
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Introduction: The inflammatory, metabolic, and hemodynamic dis-
turbances observed in sepsis can lead to the development of sepsis-
associated encephalopathy (SAE), a condition characterized by diffuse 
brain dysfunction that presents on a spectrum ranging from delirium 
to coma. As SAE is frequently observed in critically ill patients, under-
standing its impact on clinical outcomes is important.
Objectives: To explore the association between SAE and mortality in 
patients with sepsis.
Methods: This nationwide, prospective cohort study analyzed patients 
with sepsis admitted to 20 tertiary hospitals between September 
2019 and December 2021. SAE was defined as a Glasgow coma score 
(GCS) < 15 in patients without neurologic infection; those with preex-
isting neurological disease (stroke, epilepsy, encephalitis), metabolic 
encephalopathy, and dementia were excluded. The primary outcome 
of in-hospital mortality was analyzed by logistic regression adjusted 
for key prognostic factors.
Results: Of the 5723 patients included in the study, 2634 (46%) devel-
oped SAE, and a total of 2657 (46.4%) were admitted to the inten-
sive care unit (ICU). Significant differences in terms of comorbidities, 
sequential organ failure assessment scores, and laboratory values 
were observed between patients with SAE and those without. SAE was 
associated with both higher in-hospital mortality (adjusted odds ratio 
[aOR], 1.66; 95% confidence interval [CI], 1.46–1.9) and ICU mortality 
(aOR, 1.7; 95% CI, 1.39–2.09). In addition, patients with SAE who sur-
vived until discharge had a longer length of stay in the ICU (5 [3–10] vs 
4 [2–7] days; P < 0.001) and were less likely to be discharged to home 
(1,043 [63.9] vs 1,940 [82]; P < 0.001). When stratified according to SAE 
severity, higher 28-day mortality was observed in patients with lower 
GCS scores (P < 0.001, log-rank test) (Figure 1).

Table 1 (abstract 000659)  Clinical outcomes according to SAE status

Variables Non‑SAE 
(N = 3089)

SAE 
(N = 2634)

P‑value Adjusted OR 
(95% CI)*

In-hospital 
mortality

723/3089 
(23.4)

1001/2634 
(38)

0.05 1.66 (1.46–1.9)

ICU mortality 230/1231 
(18.7)

443/1426 
(31.1)

0.37 1.7 (1.39–2.09)

Hospital LOS, days

 Survivors 14 (8–26) 15 (9–26) 0.28

 Non-survi-
vors

12 (4–28) 7 (2–19) < 0.001

ICU LOS, days

 Survivors 4 (2–7) 5 (3–10) < 0.001

 Non-survi-
vors

5 (2–12) 4 (1–11) 0.08

Discharge location

 Home 1940 (82) 1043 (63.9) < 0.001

 Other 
hospital

426 (18) 590 (36.1)

Values reported as n (%) for categorical variables and median (IQR) for 
continuous variables

CI confidence interval, ICU intensive care unit, LOS length of stay, OR odds ratio, 
SAE sepsis-associated encephalopathy

*Adjusted for age, sex, BMI, diabetes mellitus, malignancy, Charlson Comorbidity 
Index, clinical frailty scale, non-neurologic Sequential Organ Failure Assessment 
score, septic shock, and lactate

Conclusions: SAE is a common complication of sepsis that is associ-
ated with adverse clinical outcomes.

Figure 1 (abstract 000659)  Kaplan–Meier estimates of 28-day mor-
tality according to SAE severity. For each time interval, the survival 
probability was calculated as the number of patients who survived 
divided by the number of patients at risk
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Introduction: Accurate choice of tools guiding fluid management of 
critically ill patients is crucial since excessive volume expansion and 
hyperhydration have been shown to increase morbidity and mortality.
Objectives: To compare the effectiveness and accuracy of differ-
ent invasive and noninvasive dynamic tools in the prediction of fluid 
responsiveness, in relation to an actual volume challenge (500  ml) 
monitored by invasive Peripherally inserted continuous cardiac output 
(PICCO) as a gold standard in shocked mechanically ventilated adult 
patients.
Methods: 40 critically ill shocked adult patients, on controlled 
mechanical ventilation (MV) with Tidal volume 8 ml/kg, sinus rhythm. 
Exclusion criteria; arrhythmia, spontaneous breathing, and valvular 
heart disease. Noninvasively tools monitored by Doppler/Echo: Infe-
rior vena cava distensibility index (IVC-DI), delta velocity time integral 
(ΔVTI) of the left ventricular outflow tract. Invasive tools monitored 
by PICCO: stroke volume variation (SVV), pulse pressure variation 
(PPV), end-expiratory occlusion (EEO) test, passive leg raising (PLR)
test, and the actual volume bolus (500 ml) challenge. A truly positive 
or truly negative result of each tool was considered if it coincided 
with the result of the gold standard actual volume bolus. Sensitivity 
(Sens), Specificity (Sp), Accuracy (Acc.) were calculated. Area under 
the curve (AUC) was withdrawn from ROC curves, correlations ® were 
determined.
Results: PLRT showed (r = 0.614, P 0.001, AUC 0.815, ACC. 75.0%, Sens. 
85.0%, SP70.0). SVV (r = 0.380, P 0.015, AUC 0.775, ACC 70.0%, Sens 
79.0%, SP62.0%). PPV (r = 0.299, P 0.019, AUC 0.743, ACC 71.0%, Sens 
77.0%, SP64.0%). IVC-DI (r = 0.405, P 0.009, AUC 0.693, ACC 54.0%, Sens 
60.0%, SP50.0%). EEOT (r = 0.170, P 0.09, AUC 0.61, ACC 52.0%, Sens 
55.0%, SP50.0%). ΔVTI (r = 0.068, P 0.675, AUC 0.63, ACC 53.0%, Sens 
58.0%, SP49.0%).
Conclusions: PICCO monitored PLR test is the most accurate and cor-
relating tool for predicting fluid responsiveness in shocked mechani-
cally ventilated patients, followed by SVV, PPV AND IVC-DI. On the 
other hand, EEOT and ΔVTI were not significantly correlated.
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Introduction: Fever is a common condition in intensive care unit (ICU) 
patients, with an incidence between 30 and 50% in non-neurological 
ICU patients and up to 70–90% in neurological-ICU patients [1, 2]. It is 
known that fever has some potential protective functions [3]. Despite 
it, fever shows several detrimental effects, especially in patients with 
neurologic injuries, correlating with increased ICU mortality, longer 
ICU stay, and worse neurological outcomes [4–6].
Objectives: A systematic review and meta-analysis of current litera-
ture on the impact of fever on neurological outcomes and mortality of 
acute brain injury (ABI) patients (not including cardiac arrest patients).
Methods: We searched MEDLINE and SCOPUS following the recom-
mendations of the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) statement, and we included both retro-
spective and prospective observational studies, interventional stud-
ies, and randomized clinical trials that had data on body temperature 
during ICU admission and outcome (mortality, neurological outcome, 
stroke progression, neurological/radiological deterioration). There 
were no language restrictions. This study was registered in PROSPERO 
(CRD42020155903).
Results: 68 studies from 15.236 records identified after the initial 
search were included in the final analysis, for a total of 56.049 patients. 
The level of evidence in most studies was low to moderate. All stud-
ies had a low overall risk of bias. Fever/hyperthermia increased the 
chance of death (pooled OR 2.03 [95% CI 1.84–2.24], I2:93%), unfavora-
ble neurological outcome (pooled OR 1.84 [95% CI 1.74–1.96], I2:86%), 
neurological deterioration (pooled OR 1.59 [95% CI 1.29–1.95], I2:78%) 
and risk of stroke progression/DCI (pooled OR 2.19 [95% CI 1.88–2.55], 
I2:57%).
Conclusions: Fever/Hyperthermia is associated with poor neurologi-
cal outcomes and mortality in patients with acute brain injury. Normo-
thermia should be targeted in the management of neuro critically ill 
patients.
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Odds-ratio for fever or hyperthermia, and mortality or neurological 
deterioration.

Odds-ratio for fever or hyperthermia, and unfavorable outcome or 
stroke progression.
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Introduction: ICU survivors’ quality of life (QoL) is generally lower 
than that of the general population. Additionally, with survival rates of 
critical illness increasing, patient reported outcomes, such as QoL, are 
becoming an important factor in decisions regarding ICU treatment. 
However, as most studies do not take pre-ICU QoL into account, it is 
unknown to what extent this reduced QoL is attributable to critical 
illness.
Objectives: To better understand the effects of critical illness on QoL, 
we explored QoL before and one year after ICU in different subgroups 
of ICU patients.
Methods: Data from an ongoing prospective multicenter cohort 
study, the MONITOR-IC, were used. Patients admitted to the ICU in one 
of the eleven participating hospitals between July 2016 and June 2021 
were included. Patients completed questionnaires regarding their QoL 
before hospital admission and one year after ICU admission. Outcome 
was defined as change in QoL, measured using the EuroQol five-
dimensional (EQ-5D-5L) questionnaire, and calculated by subtracting 
the EQ-5D-5L score at baseline from the EQ-5D-5L score one year after 
ICU. Based on the minimal clinically important difference, an improve-
ment in QoL was defined as an increase in EQ-5D-5L score of ≥ 0.08, a 
deterioration in QoL as a decrease of ≥ 0.08, and an unchanged QoL 
as a delta EQ-5D-5L score < 0.08. Patients were grouped by admission 
diagnosis, using the Acute Physiology and Chronic Health Evalua-
tion (APACHE) IV diagnosis system, resulting in 6 main groups and 22 
subgroups.
Results: 3913 (50.6%) of included patients completed both baseline and 
follow-up questionnaires. 25.2% (n = 989) of patients reported a dete-
rioration in QoL one year after ICU admission, while 39.4% (n = 1540) 
reported an improvement, and 35.4% (n = 1384) returned to their pre-
ICU QoL. After ICU admission due to trauma, 56.5% (n = 104) experi-
enced a deterioration in QoL, while after cardiovascular surgery this was 
true for 19.7% (n = 289). The largest increase in QoL was seen in patients 
admitted due to respiratory disease (mean 0.17, SD 0.38), whereas the 
largest decrease in QoL was observed in trauma patients (mean − 0.13, 
SD 0.28) (Table 1). The lowest QoL one year after ICU was observed in 
the group admitted due to obstructive pulmonary disease (EQ-5D-5L 
score 0.64, IQR 0.37–0.76). Notably, before hospital admission 92.3% 
(n = 36) of these patients experienced limitations in their daily activities. 
One year after ICU, this was true for 84.6% (n = 33) (Figure 1). In the total 
group, the most-affected dimension of the EQ-5D-5L was pain, with 
61.3% (n = 2398) of patients reporting symptoms of pain before hospital 
admission, and 59.3% (n = 2320) one year after ICU admission.
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Table 1 (abstract 000662)  Changes in quality of life one year after 
ICU for 6 main groups of ICU patients, based on APACHE IV diagnosis

Admission 
diagnosis

EQ‑5D‑5L 
score before 
hospital 
admission
Median 
(IQR)

EQ‑5D‑5L 
score 1 year 
after ICU 
admission
Median 
(IQR)

P value* Delta EQ‑
5D‑5L score
Mean (SD)

Cardio-
vascular 
(n = 587)

0.82 
(0.59–0.96)

0.82 
(0.70–0.91)

< 0.01 0.07 (0.30)

Cardiovascu-
lar surgery 
(n = 1464)

0.83 
(0.70–0.91)

0.86 
(0.78–1.00)

< 0.001 0.07 (0.22)

Respiratory 
(n = 675)

0.68 
(0.31–0.88)

0.81 
(0.67–0.89)

< 0.001 0.17 (0.38)

Neurological 
(n = 186)

0.82 
(0.55–0.91)

0.80 
(0.62–0.89)

0.55 0.01 (0.36)

Trauma 
(n = 184)

1.00 
(0.82–1.00)

0.82 
(0.61–0.89)

< 0.001 -0.13 (0.28)

Other 
(n = 817)

0.81 
(0.60–0.89)

0.82 
(0.74–0.91)

< 0.001 0.08 (0.26)

*Comparison of EQ-5D-5L score before and 1 year after ICU, using wilcoxon 
signed rank test

Conclusions: One year after ICU, the majority of survivors returned to, 
or exceeded their pre-ICU QoL, while patients admitted after trauma 
experienced a significant decrease in QoL.

Figure 1 (abstract 000662)  Percentage of patients reporting limita-
tions in each dimension of the EQ-5D-5L, before hospital admission 
and one year after ICU admission for 6 subgroups of ICU patients
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Introduction: Soft tissue infections result from microbial invasion 
of the skin and its supporting structures. Management depends on 

severity of the infection and the patient’s comorbidities. Sepsis cand 
multiple complications can be associated, requiring admission to ICU. 
Survival will depend on early identification and treatment, severity 
and response to treatment. Patients require empirical polymicrobial 
antibiotic coverage and surgical evaluation for possible debridement 
of the infection focus.
Objectives: To analyze the evolution and survival of patients with 
severe soft tissue infections that require admission to the ICU.
Methods: Retrospective observational study carried out in a regional 
hospital. Data have been obtained from the HGG ICU Admissions 
Database for 10 years period (2013–2022). All patients with severe soft 
tissue infection were included. Final cohort: 28 patients.
Results: The mean age was 66 years, 79% being male. Medium–high 
comorbidity (average Charlson of 3). Average GMA (adjusted morbid-
ity group) of 3.7/5. High BMI was observed with mean of 28.8. Type 
of infection: 45% cellulitis, 24% fasciitis and 31% gangrene. 82% pre-
sented multi-organ dysfunction syndrome (MODS). In the fasciitis 
group 100% presented MODS, 89% in gangrene group and 63% in 
cellulitis group. Diagnosis and microorganism: blood cultures were 
performed in 100% of patients, these being negative in 71%. Cultures 
of the infectious focus were performed in 89.28% of the patients, 16% 
were negative. Among the positive cultures we found E. coli (28%), S. 
aureus (20%), S. anginosus (8%), S. epidermidis (8%). The patients took 
3 days to consult since the start of symptoms. Diagnosis took an aver-
age of 15.7 h of delay since the emergency room visit. 64.28% of the 
patients required urgent surgery. Cellulitis group was the one with 
the least indication for surgery, indicated only in 18.2%, versus 87.5% 
and 100%, in the cases of fasciitis and gangrene. Once indicated, sur-
gery took an average of 4:30  h to be performed. Mean hospital stay 
of 40 days (median 29.5 days). Mean ICU stay 14.75 days and post-ICU 
24  days. Average Apache II on ICU admission: 16. Therapeutic meas-
ures used in ICU stay are shown in Table 2.

Table 2 (abstract 000663) .

VAS% CRRT% MV% PRONE% TRACHEO%

Cellulitis 90 45 55 0 27

Fasciitis 100 50 63 25 37

Gangrene 78 11 55 0 0

% Total 89 36 68 7 29

 VAS: vasoactive support. CRRT: continuous renal replacement therapy. MV: 
mechanical ventilation. PRONE: prone position. TRACHEO: tracheostomy

32% of all patients died. Death rate in cellulitis group 45.5%, in fasciitis group 
33% and finally 11% in gangrene group

Conclusions: Soft tissue infections can be life-threatening and remain 
a diagnostic and therapeutic challenge for clinicians. In many cases, 
they require multidisciplinary management involving intensive care 
providers, surgeons and infectious disease specialists. Early recogni-
tion is essential in order to start broad-spectrum empirical antibiotic 
treatment and perform debridement of the focus of infection as soon 
as possible.
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Introduction: Most published prediction models for Coronavirus Dis-
ease 2019 (COVID-19) were poorly reported, at high risk of bias, and 
heterogeneous in model performance. Unreliable outcome predic-
tions could cause more harm than support, discouraging the use of 
these models in clinical practice. We aimed to provide an approach 
how to tackle important methodological challenges faced in previous 
prediction studies, using the Intensive Care Unit (ICU) as a proxy, and 
to investigate whether this results in better mortality prediction.
Methods: The Euregio Intensive Care COVID cohort included COVID-
19 patients admitted to seven ICUs in Belgium, Germany, and the 
Netherlands. The 4C Mortality and Spanish Society of Infectious 
Diseases and Clinical Microbiology (SEIMC) scores were selected as 
promising prognostic models from an external validation study. Five 
predictors could be estimated for updating and extending based on 
cohort size. We adhered to the transparent reporting of a multivari-
able prediction model for individual prognosis or diagnosis (TRIPOD) 
guideline. Logistic regression analyses with the linear predictor, Acute 
Physiology and Chronic Health Evaluation score, and country were 
performed with and without a restricted cubic spline (RCS) function. 
Bootstrapping with backward selection was applied to select variables 
for the final model, using a p-value of 0.1, and, together with multi-
ple imputation in each bootstrap sample, to assess optimism. Model 
discrimination was displayed as optimism-corrected areas under the 
receiver operating characteristic curve and calibration by calibration 
slopes and plots. Shrinkage was performed using the optimism-cor-
rected calibration slope.
Results: Between March 2 and August 12, 2020, 551 patients were 
included. The mortality rate was 36%. For the 4C Mortality score 
and the SEIMC score, discrimination after updating and extending 
increased from 0.70 to 0.74 and 0.70 to 0.73, respectively. Calibration 
plots improved compared to the original models.
Conclusions: Mortality prediction can be improved after updating 
and extending promising models. Instead of spending much time, 
effort, and money on developing new models, we show how to adapt 
available or future prediction models to a new target population and 
setting, resulting in more reliable and robust predictions for clinical 
decision-making.
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Introduction: Learning disabilities (LD) affect 2.2% of adults in the 
UK (1). NICE defines an LD as “a significantly reduced ability to under-
stand complex information (impaired intelligence); a reduced ability to 
cope independently (impaired social functioning); a condition which 
started before adulthood, and has a lasting effect” (2).
LDs are associated with poorer physical and mental health, and 
reduced life expectancy compared to those without (3, 4). Deaths 
from avoidable causes are more common in this group (49%) than in 
the general population (22%) (3). This can be propagated by impaired 
communication: 50–90% of LD patients have communication difficul-
ties, resulting in ‘softer signs’ of acute illness and delayed recognition 
(5).
Patients with learning disabilities are at risk of delayed escalation to 
ICU, impairing their chance of survival and extending their length of 
stay. It is important to ensure LD patients are identified early and are 
adequately supported throughout their ICU admission.
Objectives: This project aims to audit current practices at a DGH ICU 
through review of quantitative data, and to develop a standard operat-
ing procedure to guide future practice and facilitate subsequent audit 
cycles. This study used NHS England’s LD improvement standards; LD 
guidance from The Royal College of Physicians; and GPICS standards of 
care to determine research parameters (5–7).
Methods: Patients with an LD admitted to ICU between April 2017–
April 2022 were identified through central admissions software.
A local ICU database provided quantitative data; these parameters 
were compared to the non-LD patients admitted to ICU over the same 
time period.
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Results: 

Table 1 (abstract 000665)  Comparison of LD patients vs non-LD 
patients in ICU cohort

LD
n = 90

Non‑LD
n = 4384

Total
n = 4474

Mann Whit‑
ney U

Time from 
hospital to 
ICU admis-
sion, days

Median (IQR)

1 (0–2) 0 (0–1) 0 (0–1) p 0.023

ICNARC 
score

Median (IQR)

21 (14–27) 15 (10–22) 15 (10–23) p < 0.001

LOS, days
Median (IQR)

1.9 (0.7–4.7) 2 (1–4.3) 2 (1–4.3) p 0.159

Unit mortal-
ity, n (%)

4 (4.4%) 529 (12.1%) 533 (11.9%)

Time from 
ICU to 
hospital 
discharge, 
days

Median (IQR)

4 (0–9) 4 (1–10) 4 (1–10) p 0.437

Delay from 
request to 
discharge, 
minutes

Median (IQR)

393 
(199–657)

406 
(175–668)

406 
(175–667)

p 0.669

Conclusions: There was a statistically significant difference in the time 
from hospital to ICU admission and the median ICNARC score, though 
this did not translate into a significantly higher ICNARC predicted risk 
of death (p 0.368) nor longer length of stay. We plan to perform quali-
tative analysis of this dataset via manual review of electronic notes, 
focusing on whether LD was recognised by clinical teams and referred 
to the LD support team, and reasons for delayed admission to ICU. 
Involving the MDT and stakeholders, we will then develop a standard 
operating procedure to guide clinical management and facilitate reau-
dit in one year.

References
1. No grants were used or associated with this project.
2. 1. How Common Is Learning Disability In The UK? Mencap. Available 

from: https:// www. mencap. org. uk/ learn ing- disab ility- expla ined/ resea rch- 
and- stati stics/ how- common- learn ing- disab ility

3. 5. Acute care toolkit 16: Acute medical care for people with a learning 
disability | RCP London. Available from: https:// www. rcp. ac. uk/ proje cts/ 
outpu ts/ acute- care- toolk it- 16- acute- medic al- care- people- learn ing- disab 
ility

4. 6. NHS Improvement. The learning disability improvement standards for 
NHS trusts. 2018.

5. 7. Care Society, Faculty of Intensive Care Medicine. Guidelines for the 
provision of intensive care services, Version 2.1. 2022.

6. 2. The National Institute for Health and Care Excellence. NICE guideline 
11. Challenging Behaviour and Learning Disabilities: Prevention and 
interventions for people with learning disabilities whose behaviour chal-
lenges. 2015. Available from: www. nice. org. uk/ guida nce/ NG11

7. 3. Heslop P, Byrne V, Calkin R, Pollard J, Sullivan B, Daly P, et al. The Learn-
ing Disabilities Mortality Review (LeDeR) Programme, Annual Report 
2020. Bristol; 2021.

8. 4. The National Institute for Health and Care Excellence. Mental health 
problems in people with learning disabilities: prevention, assessment and 
management. NICE guideline 54. NICE Guidelines. NICE; 2016.

Topic: Critical care organisation, quality management, information 
systems, outcomes

000666  
Redefining SOFA categories to maximize predictive performance 
using Bayesian optimization—a pilot study
J.  Helleberg1, A.  Sundelin2, O.  Rooyackers3, J. Mårtensson4

1Perioperative Medicine and Intensive Care, Karolinska University Hospital, 
Stockholm, Sweden; 2Department of Physiology and Pharmacology, 
Section of Anesthesia and Intensive Care Medicine, Karolinska Institute, 
Stockholm, Sweden; 3Department of Clinical Science, Intervention 
and Technology, Karolinska Institute, Stockholm, Sweden; 4Department 
of Physiology and Pharmacology, Section of Anaesthesia and Intensive 
Care Medicine, Karolinska Institute, Stockholm, Sweden
Correspondence: A. Sundelin,
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000666

Introduction: SOFA score has been in clinical use since the expert 
consensus 1996, but the standard of care in the ICU has improved sig-
nificantly. Best practice of e.g., continuous renal replacement therapy 
and vasoactive support has changed. It is possible that the categories 
could be changed to better reflect the present. Such a revision could 
also be aimed to make SOFA score a better tool for measurement of 
illness severity. A data-driven approach based on large data sets could 
be of use in such work.
Objectives: To test whether Bayesian Optimization could be used to 
define cut-offs in the variables of the SOFA components that are both 
easy to remember, and maximize the ability of a modified SOFA score 
(mSOFA) to predict 30-day mortality.
Methods: An electronic algorithm was developed and validated to 
calculate SOFA score from variables extracted from a Patient Data 
Management System (PDMS). The algorithm aggregates values for 
GCS, Mean Arterial Pressure (MAP),  PaO2/FiO2-index (PFI), Norepineph-
rine dose, Urine output, Creatinine, Bilirubin and Platelets according 
to the original SOFA score definition. Patients admitted to the ICU at 
the Karolinska University Hospital 2015–2018 were included in the 
study. The patients were split into a development cohort and a hold-
out cohort. Bounds for cut-offs for each variable and category in a 
modified SOFA (mSOFA) were fed into a Bayesian optimization process 
which attempted to maximize the area under the ROC curve with max-
imum mSOFA score up to ICU day 7 as predictor and 30-day mortal-
ity as outcome. Five-fold cross-validation was used to define variable 
cutoffs. The process was halted when no improvement in ROC curve 
greater than 0.001 could be found. The predictive performance of the 
mSOFA score was compared to standard SOFA score in the holdout 
set, using Delong’s method for comparison of ROC curves.
Results: The Bayesian optimization procedure was terminated after 
20 epochs due to lack of further improvement. In the holdout set, the 
AUC for standard SOFA score (highest during the first week) was 0.777 
(95% CI: 0.7523–0.8032), the modified SOFA score had an AUC of 0.822 
(95% CI: 0.7979–0.8462), p = 0.013 (Fig 1).

Table 1 (abstract 000666)  Best performing scoring, mSOFA

Score Cen‑
tral 
nerv‑
ous 
sys‑
tem 
(GCS)

Coag‑
ulation 
(plate‑
lets 
 109/L)

Renal 
(cre‑
atinine 
µmole/L; 
urine 
output 
mL)

Hepatic 
(bilirubin 
µmole/L)

Circula‑
tion 
(MAP 
mmHg; 
norepi‑
neph‑
rine µg/
kg/min)

Respira‑
tory
(PFI kPa)

1 < 9 < 40 > 150 or 
< 2000

> 170 < 55 or 
> 0.23

< 60

2 < 8 < 30 > 300 or 
< 1500

> 340 < 50 or 
> 0.46

< 45

https://www.mencap.org.uk/learning-disability-explained/research-and-statistics/how-common-learning-disability
https://www.mencap.org.uk/learning-disability-explained/research-and-statistics/how-common-learning-disability
https://www.rcp.ac.uk/projects/outputs/acute-care-toolkit-16-acute-medical-care-people-learning-disability
https://www.rcp.ac.uk/projects/outputs/acute-care-toolkit-16-acute-medical-care-people-learning-disability
https://www.rcp.ac.uk/projects/outputs/acute-care-toolkit-16-acute-medical-care-people-learning-disability
http://www.nice.org.uk/guidance/NG11
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Score Cen‑
tral 
nerv‑
ous 
sys‑
tem 
(GCS)

Coag‑
ulation 
(plate‑
lets 
 109/L)

Renal 
(cre‑
atinine 
µmole/L; 
urine 
output 
mL)

Hepatic 
(bilirubin 
µmole/L)

Circula‑
tion 
(MAP 
mmHg; 
norepi‑
neph‑
rine µg/
kg/min)

Respira‑
tory
(PFI kPa)

3 < 7 < 20 > 450 or 
< 1000

> 510 < 45 or 
> 0.69

< 30

4 < 6 < 10 > 600 or 
< 500

> 680 < 40 or 
> 0.92

< 1

Conclusions: This study shows that SOFA score could be redefined, 
using the same variables and number of categories, to retain its 
human interpretable quality and simple arithmetic, but with bet-
ter correlation with higher score to mortality. Any such undertaking 
should involve both expert consensus and data-driven methods using 
large data sets to best capture the standard of care in the ICU in the 
2020s.

Figure  1 (abstract 000666)  Mortality prediction, comparing SOFA 
and mSOFA AUC 
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Introduction: To achieve optimal hemostatic balance in patients on 
extracorporeal membrane oxygenation (ECMO), a liberal transfusion 
practice is currently applied despite clear evidence.
Objectives: We aimed to give an overview of the current use of 
plasma, fibrinogen concentrate, tranexamic acid (TXA) and prothrom-
bin complex concentrate (PCC) in patients on ECMO.
Methods: This was a prespecified subanalysis of an international, mul-
ticenter (16 intensive cares) retrospective study. Venovenous (VV) and 
venoarterial (VA) ECMO are analyzed as separate populations, compar-
ing patients with and without bleeding and with and without throm-
botic complications.
Results: Of 420 VA ECMO patients, 59% (n = 247) received plasma, 20% 
(n = 82) fibrinogen concentrate, 17% (n = 70) TXA and 7% (n = 28) PCC. 
Fifty percent (n = 208) suffered bleeding complications, 27% (n = 112) 
thrombotic complications. More patients with than without bleeding 
complications received plasma (77% vs. 41%, p < 0.001), fibrinogen 
concentrate (28% vs. 11%, p < 0.001) and TXA (23% vs. 10%, p < 0.001). 
More patients with than without thrombotic complications received 
TXA (24% vs. 14%, p = 0.02, OR 1.75) in VA ECMO, where no difference 
was seen in VV ECMO. Of 205 VV ECMO patients, 40% (n = 81) received 
plasma, 6% (n = 12) fibrinogen concentrate, 7% (n = 14) TXA and 5% 
(n = 10) PCC. Thirty-nine percent (n = 80) of VV ECMO patients suffered 
bleeding complications, 23% (n = 48) thrombotic complications. More 
patients with than without bleeding complications received plasma 
(58% vs 28%, p < 0.001), fibrinogen concentrate (13% vs 2%, p < 0.01) 
and TXA (11% vs 2%, p < 0.01). Of the plasma transfusions in ECMO 
patients without bleeding complications, 89% (VV ECMO) to 90% (VA 
ECMO) was transfused with an INR below 3.0.
Conclusions: The majority of patients on ECMO receive transfusions of 
plasma, procoagulant products or antifibrinolytics. In a significant part 
of the plasma transfused patients, this was in the absence of bleeding 
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or prolonged INR. This poses the question if these plasma transfusions 
were administered for another indication or could have been avoided.

Plasma transfusion, fibrinogen concentrate, tranexamic acid and pro-
thrombin complex use in extracorporeal membrane oxygenation 
(ECMO). ECMO = extracorporeal membrane oxygenation; VA = venoar-
terial; vv = venovenous; Plasma = Plasma transfusions; fib = fibrino-
gen concentrate; TXA = tranexamic acid; PCC = prothrombin complex 
concentrate
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Introduction: Midazolam based continuous intravenous (iv) sedation 
in patients admitted to the intensive care became prominent during 
the COVID-19 pandemic. However, benzodiazepine based sedation is 
associated with a high incidence of benzodiazepine-related delirium 
and an increased number of days spent in coma. Given the high mida-
zolam dose requirements and the impaired renal clearance (CL) of the 
active (10% potency compared to midazolam) metabolite 1-OH-mida-
zolam-glucuronide, ICU patients with COVID-19 and continuous renal 
replacement therapy (CRRT) may be at risk of prolonged sedation. 
Several factors like CRRT modality, downtime and filter patency may 
influence and determine the delivered clearance of midazolam and its 
metabolites.
Objectives: The aim of the case serie was to study CRRT related factors 
that could influence the CL of midazolam and metabolites in critically 
ill COVID-19 patients with CRRT.
Methods: Pre-filter blood samples and ultrafiltrate samples were 
collected simultaneously. Midazolam, 1-OH-midazolam and 1-OH-
midazolam-glucuronide plasma samples were analyzed by means of 
a validated UPLC-MS/MS method. The prescribed renal dose was cor-
rected for downtime therapy and filter integrity by means of a filter 
urea ratio. CL of midazolam and metabolites were calculated by the 
delivered renal dose and saturation (Sd) coefficient.

Results: We included 3 patients with CVVHD and 2 patients with CVVHDF 
(see Table1). The delivered renal dose ranged from 10.3 mL/kg/h to 33.3 mL/
kg/h and the corrected delivered renal dose ranged from 8.8 mL/kg/h to 
29.3 mL/kg/h. The urea ratios were in 4 patients > 0.80 and in 1 patient < 0.80. 
Midazolam, 1-OH-midazolam and 1-OH-midazolam-glucuronide concen-
trations ranged from below of quantification to 6070 μg/L, below of quan-
tification to 295 μg/L and 1727 to 39,000 μg/L, respectively. Sd ranged from 
0.02 to 0.03 for midazolam, 0.05–0.06 for 1-OH-midazolam and 0.23–0.43 
for 1-OH-midazolam-glucuronide. The CL by the delivered renal dose was 
0 mL/min to 1.7 mL/min for midazolam, 0 mL/min to 3.5 mL/min for 1-OH-
midazolam and 4.0–27.7 mL/min for 1-OH-midazolam-glucuronide.
Conclusions: Midazolam and 1-OH-midazolam are not removed effi-
ciently by CRRT and 1-OH-midazolam-glucuronide approximately up 
to 43%. Type of CRRT, filter integrity and downtime of CRRT affect the 
CL of midazolam and metabolites. Our results have implications for 
more personalized titration of midazolam in COVID-19 patients with 
CRRT, mainly to avoid oversedation.

Table 1 (abstract 000668)  Patient characteristics and clinical data of 
midazolam and CRRT therapy

All renal doses and associated calculated clearance are over the 
last 24  h. CiCa, calcium citrate; CL, clearance; CRRT, continuous renal 
replacement therapy; CVVHD, continuous venovenous hemodialysis; 
CVVHDF, continuous venovenous hemodialfiltration; Sd, saturation 
coefficient; SOFA score, sequential organ failure assessment score
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Introduction: Severe COVID-19 pneumonia is associated with signifi-
cant morbidity and mortality and often requires intubation and inva-
sive mechanical ventilation (MV). Weaning from MV is a difficult issue 
in this patient population, leading to extubation failure and/or trache-
ostomy. This contributes significantly to the prolonged ICU stay with 
its known negative effects.
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Objectives: To investigate the incidence and consequences of suc-
cessful and failed extubation and tracheostomy in ICU patients with 
COVID-19 pneumonia.
Methods: A retrospective observational study was performed in a 
Greek ICU from April 2021 to November 2021. We collected data from 
a total of 55 critically ill patients with severe laboratory-confirmed 
COVID-19 pneumonia. We excluded 19 patients who died without 
extubation attempt or direct tracheostomy. Demographic and base-
line data, MV parameters and laboratory results, and sedation man-
agement data were collected at day 1, 3 and 7 after ICU admission. 
We also recorded all data from the day of extubation, re-intubation, 
or tracheostomy, general in-ICU events such as ventilator-associated 
pneumonia (VAP) and tracheobronchitis (VAT), and in-ICU, in-hospital, 
28-day, 3-month, and 6-month mortality.
Results: Included 36 patients were males in 58.3%, had a mean age 
of 59.8 (SD ± 9.4) years, mean CCI 1.8 (SD ± 1.3) (arterial hypertension 
in 52.8%), mean APACHE II score 13.7 (SD ± 3.8) and mean LIS score 
2.95 (SD ± 0.37). 17 (47.2%) patients underwent an extubation attempt 
on average day 10. Among them, 2 (11.8%) extubation failures were 
recorded with respiratory failure as the main cause. Patients with extu-
bation failure displayed a longer length of ICU stay (39 vs 13 days), a 
longer MV duration (29 vs 10 days) and a higher in-ICU (50% vs 0%), 
in-hospital (50% vs 20%), 28-day (50% vs 13.3%), 3-month (50% vs 
20%), and 6-month (50% vs 20%) mortality rate compared to patients 
with successful extubation (Figure 1). 19 (52.8%) patients underwent 
tracheostomy without extubation attempt on average day 14 with 
expected long duration of MV as the main cause. Patients with direct 
tracheostomy (mean APACHE II score 13.9 ± 3.8, LIS score > 2.5) dis-
played a longer length of ICU stay (31 vs 16 days), a longer MV duration 
(27 vs 12 days) and a higher in-ICU (47.4% vs 5.9%), in-hospital (47.4% 
vs 23.5%), 28-day (47.4% vs 17.6%), 3-month (52.6% vs 23.5%), and 
6-month (52.6% vs 23.5%) mortality rate than patients with an extuba-
tion attempt (success and failure) (mean APACHE II score 13.5 ± 3.9, LIS 
score > 2.5). Patients with direct tracheostomy experienced more VAP 
(68.4% vs 23.5%) and VAT (10.5% vs 5.9%) events compared to patients 
with an extubation attempt (Figure 2).
Conclusions: In critically ill patients with severe COVID-19 pneumonia, 
extubation failure (11.8%) was found to be similar to the general ICU 
population (10.4%) according to current literature. Extubation failure 
and direct tracheostomy are associated with unfavorable outcomes.

Figure 1 (abstract 000669)  Extubation failure vs extubation success 
outcomes

Figure  2 (abstract 000669)  Direct tracheostomy vs extubation 
attempt outcomes
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Introduction: COVID is likely to become endemic in several regions. 
Europe has vaccinated a large proportion of its citizens, and effective 
preventive and therapeutic interventions for earlier disease stages are 
becoming available (1–5) it is important to assess the resource con-
sumption associated with COVID-19 infection, and factors that may 
influence it.
Objectives: To compare resources used to care for patients requir-
ing ICU admission with SARSCoV-2 infection and stratified by disease 
severity (ie: severe or critical COVID-19 vs nonsevere disease).
Methods: Retrospective chart review of all patients requiring ICU 
admission with with PCR-proven SARS-CoV-2 infection between Feb-
ruary, 1 and April, 30, 2022 with follow-up until hospital discharge, in 
11 Portuguese hospitals.
Results: 305 patients were recorded. 194 (63.6%) had severe or critical 
COVID-19 (S/C) and 111 had non-severe (NS) disease and were admit-
ted due to other conditions. ICU LOS in S/C patients was more than 
double that of NS (13.7 vs 6.6 days); hospital LOS was also longer (27.8 
vs 17.9 days). Data on ventilatory support is presented in Table 1.



Page 306 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Table 1 (abstract 000670) .

HFNO 
use n 
(%)

Duration 
of HFNO—
days (AVG; 
range)

NIV use 
n (%)

Duration of 
NIV—days 
(AVG; 
range)

IMV n 
(%)

IMV 
duration 
days (AVG; 
range)

Global 
(n = 278*) * 
Data miss-
ing in 27

118 (42.4) 4.84 [0–36] 108 (38.8) 4.93 [1–36] 114 
(41.0)

15; [1–61] 
* Data 
missing 
in 2

Covid S/C 
(n = 194)

105 (54.1) 5.03 
(n = 105) 
[0.5–36]

94 (48.6) 4.90 (n = 94) 
[1–36]

91 (46.9) 16.28 
(n = 90) 
[1–61]

Covid NS 
(n = 84)

13 (15.5) 3.0 (n = 13) 
[1–10]

14 (16.7) 5.0 (n = 14) 
[1–27]

23 (27.4) 9.68 (n = 22) 
[1–35]

Of 83 S/C patients submitted to iMV, with known vaccination status, 
26 (31,3%) were non-vaccinated (NV) and without prior SARS-CoV-2 
infection. Duration of MV was similar in both groups: NV 17,88 days vs 
16,77 days.
Prone positioning was used in 77 patients. Of these 75 were in the S/C 
group and 71% were vaccinated.
28/277 patients received renal replacement therapy. Of these 24 (20 
previously vaccinated) were in the S/C group and duration of treat-
ment was longer in this group (13,5 vs 6 days). Ten patients received 
VV-ECMO, 8 in the S/C group (6 unvaccinated), for an average of 23 
days.
Tracheostomies were done in 21 patients of whom 17 were critical 
COVID-19 cases.
A first episode of ICU-acquired infection occurred in 98 patients, of 
which 84 (85.7%) were in the S/C group. The most frequent foci were 
respiratory (n = 67) and urinary (n = 17). 40 had positive blood cultures 
(34 in C/S group).
Overall hospital mortality was 28.5% (37.1 in S/C vs 17.9 in NS); survi-
vors were discharged to home in 72% of cases (equal in SC and NS pts).
Conclusions: With ~ 90% of the Portuguese population vaccinated, 
roughly two thirds of patients admitted to intensive care with docu-
mented SARS-CoV-2 infection still had severe disease. Resource 
consumption is significant with S/C patients more frequently requir-
ing respiratory support and prone positioning. Duration of invasive 
mechanical ventilation was markedly prolonged. Extracorporeal organ 
support also appeared to be used more often although the numbers 
are quite small.
The high resource consumption may be, in part, driven by a higher 
incidence of nosocomial infection.
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Introduction: The mechanical power (MP) unifies variables known to 
be related to the development of ventilator-induced lung injury (VILI) 
and is independently associated with ICU mortality [1]. Flow controlled 
ventilation (FCV) is a ventilation mode that uses a constant flow dur-
ing both in- and expiration [2]. In a mathematical model the dissipated 
energy during FCV was lower compared to standard modes of con-
trolled mechanical ventilation (CMV; being VCV and PCV) [3]. So far only 
Grassetto and colleagues compared the MP between CMV modes and 
FCV in ICU patients, however these results are hard to interpret since air-
way pressures were measured at different levels (the valve in CMV and 

intratracheal in FCV) [4]. Therefore, we conducted a physiological pilot 
study comparing FCV and PCV in patients requiring CMV at the ICU, 
whereby all airway pressures and flows were measured intratracheally.
Objectives: To assess the difference in MP and dissipated energy 
between FCV and PCV.
Methods: Post-cardiothoracic surgery patients requiring CMV in the 
ICU were enrolled. Intratracheal pressure and flow were measured 
continuously using dedicated equipment (BIOPAC Systems, Inc.) and 
stored for offline analysis. Patients were ventilated on PCV (t = 0) and 
then switched to FCV at the same PEEP and  FiO2 while Ppeak and flow 
of the FCV were optimized aiming for a stable tidal volume and ETCO2. 
After 30 min, FCV was further optimized in terms of driving pressure 
aiming for the highest dynamic compliance (not exceeding tidal vol-
umes of 10 ml/kg IBW) and continued for 90 min. Arterial blood gasses 
were collected at start and then every 30 min. The MP, comprised of 
the resistive and elastic dynamic work but not static elastic work (Fig 
1), and the dissipated energy (area within P–V loop) were calculated 
breath-by-breath for an 8-min stable period at t = 0 (PCV) and t = 90 
(optimized FCV). Average values were compared using the paired-
samples t-test or the Wilcoxon matched-pair signed-rank test (for not 
normally distributed data).
Results: 10 patients were included (7 males; age 66y (IQR 63–68); BMI 
30.5 kg/m2 (IQR 27.5–34.8)). Figure 1 shows a representative P–V loop 
with corresponding calculations. FCV resulted in a lower MP and dissi-
pated energy while the minute volume (MV) decreased but the  PaCO2 
and P/F ratio remained stable (Table 1).

Table 1 (abstract 000672) .

Variables PCV (t = 0m)
Median (IQR)

FCV (t = 90m)
Median (IQR)

P‑value

MV (L/min) 8.0 (6.5–8.4) 4.8 (4.3–7.2) 0.005
PaCO2 (kPa) 5.4 (5.1–6.2) 5.3 (5.1–5.9) 0.264

P/F ratio 324 (240–365) 300 (273–369) 0.683

MP (J/min) 11.0 (8.4–12.8) 7.6 (5.7–11.4) 0.013
Dissipated energy (J/L) 0.34 (0.21–0.43) 0.20 (0.16–0.27) 0.003

Conclusions: FCV resulted in a significantly lower MP and dissipated 
energy compared to PCV with a lower MV but a stable gas exchange.

Figure  1 (abstract 000672)  A representative P–V loop with corre-
sponding MP calculations during PCV and FCV
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Introduction: ICU-acquired weakness (ICUAW) is a long-recognised 
phenomenon, featuring a prevalence of 25–80%. Early mobilisation is 
an accepted intervention that may attenuate ICUAW and improve out-
comes [1–4].
Objectives: Analyse, through a prospective observational study in a 
polyvalent ICU, the effect of early rehabilitation (eRHB) on the func-
tional quality of life of patients one year after discharge (D/C).
Methods: During the COVID-19 pandemic, an early mobilisation pro-
tocol was started, working with the rehabilitation and physiotherapy 
department. Following its implementation, we conducted a prospec-
tive observational study in a polyvalent ICU analysing the effect of 
early rehabilitation (eRHB) on the quality of life of critically ill SARS-
CoV2 positive patients one year after discharge (D/C); between March 
2020 and July 2022.
Our study cohort included patients who did not receive early RHB 
(NO-eRHB group; programme was not yet in place) and patients who 
did receive early RHB (YES-eRHB group). All patients had (a) SARS-
CoV2 pneumonia and (b) required invasive mechanical ventilation > 24 
h. Demographic and clinical data were collected, and a telephone sur-
vey was conducted one year after D/C. We assessed the quality of life 
measured by: CFS on ICU admission (T1), Barthel at ICU discharge (T2), 
Barthel at hospital discharge (T3), and CFS/Barthel/SF36 one year after 
hospital discharge (T5). Statistical analysis was performed between 
subgroups: Pearson’s Chi-square test or Mann–Whitney U test to find 
significant differences.
Results: We included 99 patients; 64.6% belonged to the YES-eRHB 
group (n = 64). In the raw data analysis (NO-eRHB group vs. YES-eRHB 
group), we observed statistically significant differences in SAPS III (59 
vs. 53, p = 0.001) and SOFA on ICU admission (5 vs. 3; p < 0.001). Given 
the possibility that this statistically significant difference could impact 
the results obtained in the surveys, a propensity score (matching 
according to severity scales, age, and sex) was performed. Thus, we got 
35 patients from the YES-eRHB group with demographic characteris-
tics very similar to those from the NO-eRHB group. We observed only 
one death in the YES-eRHB group during the study period.
Demographic data and survey results are shown in Tables  1 and 2, 
respectively. Patients who belonged to the YES-eRHB showed a higher 
prevalence of respiratory comorbidities, required more often non-
invasive mechanical ventilation after extubation, and showed longer 
hospital length-of stay. Regarding survey results, there were no sta-
tistically significant differences except for social functioning and self-
reported health transition.
Conclusions: The assessment of interventions in critically ill patients is 
often complicated, given the close relationship between many factors, 

some of which are uncontrollable. Despite not having found statisti-
cally significant differences in most of the items assessed, we should 
highlight that patients who received early rehabilitation reported a 
clear positive impact on their social life and on the self-reported health 
transition item (higher vitality recovery, better pain control, and physi-
cal functioning). These results encourage and push us to continue 
improving critical patient care from a multidisciplinary point of view. 
Our goal is to get our patients back on their feet and back to their 
baseline life (or at least to a state of health they are satisfied and happy 
with).

Table 1 (abstract 000673) Demographic data

*Age, sex, SAPSIII and SOFA are excluded from the table as we matched patients 
according to these variables

 
Table 2 (abstract 000673)  Quality of life data. Different periods for 
each scale and different items within the SF-26 score
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Introduction: Facing the problem of multidrug-resistant bacteria 
(MDR-B) increasing, in our Intensive Care Unit (ICU) screening for 
MDR-B is carried out on admission from all patients with risk factors 
(RF) for them within the “Zero Resistance” project (1).
Objectives: To analyse patients admitted to our ICU who have RF for 
colonization by MDR-B, the RF rate, colonized patients and isolated 
MDR-B, assessing their evolution before and after COVID-19 pandemic.
Methods: A retrospective descriptive observational analysis of MDR-B 
RF and colonizations of patients admitted to our ICU in the pre-COVID 
(preC) and post-COVID (posC) period, from May 2018 to February 
2020 and from November 2021 to March 2023. Screening for MDR-B 
is carried out by collection of oropharyngeal (OP) and rectal swabs on 
admission from all patients with risk factors (RF) for them within the 
“Zero Resistance” project (1). It is a multipurpose ICU with 12 beds, 
which increased to 24 beds during the pandemic.
Results: In the preC period, 912 patients were admitted to our ICU, 
of which 147 (16.12%) had RF for MDR-B; 77 (52.38%) had one RF and 
57 (38.77%) 2 RF. The most frequent RF being previous admission 
(73.47%), followed by previous antibiotic treatment (61.9%). OP and 
rectal samples were collected from 114 patients (77.5%), of which 30 
(26.32%) presented colonization by MDR-B, being rectal 25 (83.33%) 
and OP 8 (26.66%). The most frequent germs in rectal colonization (RC) 
were 12 (48%) extended spectrum betalactamase-producer Gram-neg-
ative bacillus (ESBL-GNB), followed by 5 (20%) Acinetobacter baunmanii 
imipenem-resistant, 4 (16%) methicillin-resistant Staphylococcus aureus 
(MRSA), 4 (16%) vancomycin-resistant Enterococcus (VRE) and 4 (16%) 
other GNB (1 carbapenemase). Three patients (12%) were colonized 
by more than one MDR-B. The most frequent germ in OP colonization 
(OPC) was MRSA in 5 (78.5%).
In the posC period, 701 patients were admitted, of whom 146 had 
RF (20.83%); 94 (64.38%) 1 FR and 40 (27.4%) 2 RF. The most fre-
quent RF was previous admission (76.02%), followed by previous 
antibiotic treatment (44.52%). OP and rectal samples were col-
lected from 108 patients (73.97%), of which 32 (29.63%) presented 
colonization by MDR-B, 27 (84.37%) RC and 12 (37.5%) OPC. About 
de rectal samples the most frequent were 13 (48.15%) ESBL-GNB, 
7 (25.92%) KPC producing GNB, 4 (14,81%) Pseudomonas aerugi-
nosa (PA), 3 (11,1%) Enterobacter and 3 (11.1%) MRSA. Five patients 
(18.52%) had RC by more than one MDR-B. In OP, 4 (33.33%) PA, 4 
(33.33%) GNB ESBL and 3 (25%) MRSA; 4 (33.33%) had more than 
one MDR-B.
Conclusions: There is an increase in the rate of patients presenting RF 
in the posC period (20.83%) beside preC (16.12%). In both, the most 
frequent RF was previous admission, followed by previous antibiotic 

treatment. MDR-B colonization was 26.32% preC and 29.63% postC. 
The most frequent germs in RC were ESBL-GNB in both periods. In the 
posC appear KPC-GNB that were not detected the preC, with more 
patients colonized by more than one MDR-B. In OP, SAMR predomi-
nates in preC and GNB in posC.
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Introduction: ESKAPE pathogens are increasingly identified as causa-
tive microorganisms in hospital acquired infections. The T2MR plat-
form can expedite the identification of such pathogens in whole blood 
specimens without the prior need of a positive blood culture.
Objectives: To evaluate the feasibility and diagnostic accuracy of the 
T2 bacteria assay as point of care test in the intensive care unit com-
pared to blood cultures.
Methods: Prospective observational study of consecutive critically ill 
patients with suspected bacteremia. Data collected included microbi-
ological and T2 bacteria assay reports. Diagnostic accuracy was evalu-
ated considering the blood cultures as the gold standard.
Results: 208 patients were assessed for eligibility and included in the 
study. All patients had T2 bacteria and blood culture samples sent. 
The rate of reported blood culture contamination as well as the rate 
of invalid T2 bacteria reports was 6.73%. 181 patients had valid blood 
culture and T2 bacteria reports. The mean time from sampling to 
report availability was 4 days for the blood culture results, and 3 h and 
40 min for the T2 bacteria assay. The positive % agreement was 90.5%, 
the negative % agreement was 62.6%, the positive predictive value 
was 42.2%, and the negative predictive value was 95.6%.
Conclusions: The T2 bacteria diagnostic assay has high negative pre-
dictive value for excluding bacteremia caused by ESKAPE pathogens 
in a fraction of time compared to blood cultures. The application 
of this method is feasible as point of care technique in the intensive 
care. The lower positive predictive value observed can be attributed to 
higher sensitivity of T2 bacteria compared to blood cultures.
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Introduction: Historically, admission of hematological patients in the 
ICU shortly after the start of a critical illness is associated with better 
survival rates [1–3]. However, prompt ICU admission cannot always 
be achieved. Intensive interventions administered by a pre-ICU sys-
tem as (Medical Emergency Team) MET have an establish role in the 
management of critically ill patients [4–6]. However, the safety and 
effectiveness of intensive management of hematological patients in 
non-intensive wards is unclear [3].
Objectives: Our aim was to evaluate the safety and effectiveness of 
an intensive treatment trial in the medical ward provided by MET on 
hematological patients who develop a critical illness.
Methods: This is a monocentric retrospective study. The inter-
ventions provided by MET in the pre-ICU setting are mainly hel-
met CPAP and/or pharmacological cardiovascular support. We 
considered eligible for the study hematological adult patients 
(age ≥ 18 years) that were referred to MET for an acute clinical dete-
rioration. We excluded patients who were not eligible to the ICU 
treatment due their clinical condition and poor prognosis defined 
by a multidisciplinary team composed of hematologists and inten-
sivists. We also excluded those patients who immediately died after 
MET referral and for which the MET was alerted for the first time for 
a cardiac arrest.
Results: Between January 2015 and December 2019, our MET was 
called for advice for 169 hematological patients, 133 of which were 
considered eligible for data collection and analysis. Of these, 84 (63%) 
were admitted to ICU, while 49 (37%) were treated exclusively in the 
hematological ward (Figure 1).
Overall, in hospital mortality was 38%; mortality doesn’t increase in 
patients not immediately transferred to the ICU (Figure 2). Moreover, 
37% of patients overcame the critical episode in the hematological 
ward, thereby avoiding a relocation in a less isolated environment 
and lifting the pressure on ICU beds. 84 patients were admitted to the 
ICU, 53 of them (63%) immediately after the first MET referral. Only 3 
patients died without a former admission in ICU; in these cases, mor-
tality was not related to the acute illness, confirming the safety of this 
approach.
Apparently, mortality is not influenced by age age, sex, comorbidity, 
prior performance status, neutropenia, pharmacological immunosup-
pression,  PaO2/FiO2, and degree of cardiovascular failure. Contrarily, 
patients who died had generally more severe systemic disease at first 
MET evaluation (SOFA 8.0 vs. 5.9, p < 0.001; MEWS 4.9 vs 3.8, p = 0.007) 
than those who survived.
Conclusions: An intensive treatment trial in the medical ward 
provided with MET support on hematological patients who 
develop a critical illness may be effective in avoiding ICU admis-
sion and safe. SOFA and MEWS were effective tools for prognosti-
cation. A prospective and multicentric trial is necessary to confirm 
our results.

Figure 1 (abstract 000676)  Enrollment, exclusion and patients’ dis-
tribution in the primary analysis

Figure 2 (abstract 000676)  Mortality distribution between 1, 2, and 
3 or more (3+) MET evaluations in patients treated exclusively in the 
hematological ward (panel A) and in those admitted in the ICU (panel 
B). MET: medical emergency team; ICU: intensive care unit
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Introduction: The long-standing effects of Covid-19 disease in physi-
cal and mental health are described by the term “post-Covid syn-
drome”. Anxiety, depression, and post-traumatic stress are the most 
frequent post-Covid psychiatric manifestations. It is crucial to identify 
the patients at risk for post-Covid mental health sequelae, so that fur-
ther support is provided, and their quality of life is improved in the 
long term.
Objectives: We aim to identify risk factors associated with the post-
Covid anxiety, depression, and post-traumatic stress; correlate post-
Covid symptoms with demographic and clinical characteristics; 
compare the prevalence of psychiatric manifestations among patients 
differing in co-morbidity, vaccination status, and Covid-19 severity.
Methods: A prospective cohort study recruited patients at one-, 
three-, or six- month follow-up after SARS-CoV-2 infection. Their 
demographic information, medical history, and clinical records dur-
ing (disease severity, need for hospitalization or oxygen therapy) and 
after infection (somatic and psychiatric symptoms) were investigated. 
Symptoms of anxiety and depression were measured by the Hospi-
tal Anxiety and Depression Scale (HADS) [1] and symptoms of post-
traumatic stress were measured by the Post-traumatic Stress Disorder 
Checklist-Civilian (PCL-C) [2].
Results: Two hundred and fifty patients were enrolled in the study. 
Post Covid symptoms varied from 88.3% (3rd month) to 70.1% (6th 
month). Mild mental health symptoms were common (anxiety 29.4%, 
depression 24.3%, post-traumatic stress 32.3%). Female sex (p < 0.01) 
and comorbidities (p < 0.001) were the strongest predictors of these 
symptoms, whereas severe or critical Covid-19 disease (p = 0.001) and 
hospitalization (p = 0.002) were associated with the presence of post-
Covid depressive symptoms. Absent (26.8%) or incomplete (16.4%) 
vaccination against SARS-CoV-2 virus was associated with severe or 
critical illness (55.3%, p < 0.001) and post-traumatic stress symptoms 
(p = 0.05). Age, body mass index, respiratory support, oxygen therapy, 
and length of stay were not found to significantly correlate with post-
Covid mental health symptoms.
Conclusions: Mental health symptoms are common up to six months 
after Covid-19 infection, with women and patients with comorbidities 
being the most vulnerable. Taking into consideration the increasing 
number of patients with post-Covid syndrome, this study highlights 
the need for their multidisciplinary evaluation.
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Introduction: Hyperinflammation occurs in sepsis, especially in early 
phase, and it could have both positive and negative effects on sepsis. 

Previously, we showed that new concept of NF-kB inhibitor, exosome-
based super-repressor IkBa (Exo-srIkB) delivery, has beneficial effect on 
sepsis.
Objectives: To investigate the therapeutic effects of this Exo-srIkB in 
different severity and phase of the sepsis using animal polymicrobial 
intra-abdominal infection model.
Methods: We used a rat model of fecal slurry polymicrobial sepsis. 
First, we determined the survival effects of Exo-srIkB on sepsis accord-
ing to the severity. We used two different severities of animal sepsis 
model. Severe model had mortality rate over 50%. Mild/moderate 
model had less than 30% mortality rate. Second, we administered the 
Exo-srIkB at various time points (1  h, 6  h, and 24  h after fecal slurry 
administration) to determine the therapeutic effect of Exo-srIkB at 
different phase of sepsis. Lastly, we determined the effects of the Exo-
srIkB on the arterial blood gas, electrolyte, and lactate.
Results: The survival gain was statistically significant in severe sepsis 
model when Exo-srIkB was administered 6 h after sepsis. The labora-
tory data showed that lactate, glucose, and potassium levels were sig-
nificantly lowered in NF-kB inhibitor group.
Conclusions: Exo-srIkB, exhibited beneficial therapeutic effect when 
administered 6  h post fecal slurry administration in severe sepsis 
model.
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Introduction: Cell-free DNA (cfDNA)/Neutrophil Extracellular Traps 
(NETs) are associated with sepsis. NucleoCapture® (Pocard) apheresis is 
based on recombinant histone H1.3 selective binding to cfDNA/NETs. 
We previously demonstrated that NucleoCapture® reduced organ 
dysfunction and improved survival in a porcine sepsis model. We 
therefore performed a first in human study of NucleoCapture® in ten 
patients with sepsis in the ICU.
Methods: We enrolled ten adult ICU patients diagnosed with sepsis 
according to the Sepsis-3 criteria. We aimed to apply NucleoCapture® 
treatment in conjunction with the Terumo Optia system once daily for 
3–5 days depending on the physician’s assessment, in addition to stand-
ard of care. Efficacy and safety parameters were measured. We used the 
NuQ H3.1 nucleosome assay (Volition) to measure cfDNA/NETs.
Results: Ten patients underwent a total of 32 treatments with Nucle-
oCapture®. The majority underwent 3 sequential treatments on Days 
1 to 3. Each treatment lasted 4.26 (± 0.8) hours and 3.7 (± 0.4) plasma 
volumes were processed, Mean (± SD). No saturation of the column 
was evident with near complete removal (85–100%) of cfDNA/NETs in 
the extracorporeal circuit at all time points. This resulted in a reduction 
in the circulating levels of cfDNA/NETs in patient blood from 861.45 
(IQR 295.7–1201.4) ng/ml to 211.5 (102.8–275.6) ng/ml from Days 
1–3 (Figure 1). There were statistically significant decreases in inflam-
matory markers (e.g., CRP), organ function biomarkers (e.g., NGAL, 
Figure 2) and SOFA score (from 5.4 (± 2.76) to 3.14 (± 2.34), p = 0.05) 
during treatments with NucleoCapture®. The 28-day mortality was 
50%. Six patients experienced a total of 12 adverse events, three of 
which were determined to be serious adverse events (SAEs). The inves-
tigators considered the SAEs to be unrelated to treatment with the 
investigational device.
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Conclusions: This first in human study of NucleoCapture® suggests 
that selective cfDNA/NETs apheresis in sepsis is feasible, safe and has 
the potential to improve the course and outcomes of the disease. We 
plan to test this in an upcoming larger pivotal multicentre randomised 
controlled trial (ClinicalTrials.gov Identifier: NCT05647096).

Figure 1 (abstract 000679)  Change in plasma cfDNA/NETs over the 
course of 3 days of treatment with NucleoCapture®. cfDNA/NETs were 
measured using the NuQ H3.1 ELISA (Volition). Box plot with Min, Max, 
Median (IQR) values shown

Figure  2 (abstract 000679)  Early kidney injury biomarkers during 
NucleoCapture® treatment: Neutrophil gelatinase-associated lipoca-
lin (NGAL). The plasma level of NGAL gradually decreased during the 
course of NucleoCapture® treatments, from a median of 2012 ng/

mL on day 1 before the 1st session to 902 ng/mL on day 4, the day 
after the 3rd session, i.e., by 55%. A statistically significant decrease 
(p = 0.020) in the NGAL levels was observed between day 1 before 
start of the 1st session and day 2 before start of the 2nd session. 
Median (IQR) values shown
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Introduction: Regional collaboration between Intensive Care Units 
(ICUs) is needed to cope with the increasing demand for ICU care and 
limited resources in terms of staff, beds and budget.
Objectives: Our aim was to select a consensus-based set of relevant 
and feasible indicators for monitoring and improving the quality of 
regional ICU network collaboratives.
Methods: Prior to the Delphi, 85 potentially relevant indicators were 
identified and listed through a systematic search of (grey) literature 
and by using the input of a core group of experts. A three-round 
RAND-modified Delphi study was subsequently conducted in the 
Netherlands between April and July 2022 (Figure  1). A multidiscipli-
nary expert panel appraised and prioritized the potentially relevant 
indicators in two rounds of questionnaires with two consensus meet-
ings between both rounds. The RAND/UCLA appropriateness method 
was used to categorize indicators and synthesize results. The relevance 
and feasibility of each indicator (in the first questionnaire generally 
assessed as the degree of appropriateness) were scored on a nine-
point Likert scale. In the final questionnaire experts was additionally 
asked to prioritize the indicators by selecting the ‘top 5’ of most rele-
vant and feasible indicators. Indicators with a group median ≥ 7, a dis-
agreement index < 1 (indicating agreement) and receiving more than 
five percent of the maximum possible ranking points were selected 
for the core set and finally tested in two ICU network collaboratives to 
assess their measurability.
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Results: After three rounds, 24 indicators were deemed as relevant 
and feasible. Seven indicators (three structure, three process and 
one outcome) were selected for the core set measuring the stand-
ardized mortality rate in the region (n = 1) and measuring the exist-
ence, content and/or follow-up of a formal plan describing network 
structures and policy agreements (n = 3), a long-term network vision 
statement (n = 1), and network meetings to reflect on and learn from 
ICU outcome data (n = 2) (Table  1). The practice tests led to minor 
reformulations.

Table 1 (abstract 000681)  List of core set indicators*

A regional ICU cooperation plan is integrated in the policy plan of each 
ICU in which the tasks, responsibilities and competencies of each hos-
pital/ICU within the network are clearly described (yes/no)

ICU indicator data from NICE** is regionally discussed with a focus on 
learning and improving (yes/no)

The regional ICU cooperation plan is demonstrably annually evaluated 
and actualized within the network (yes/no)

Presence of an annual (quality) report of the ICU network describing the 
network governance structure, actions and outcomes (yes/no)

The number and a description of the nature/types of improvements 
implemented after regional quality discussion meetings

SMR within the ICU network, expressed as the ratio of the observed and 
predicted mortality

A long-term vision is formulated in which the role of each ICU within the 
network is clearly defined (yes/no)

ICU: Intensive Care Unit; SMR: Standardized Mortality Ratio; NICE: National 
Intensive Care Evaluation Registry

*Indicators selected for the coreset (on the basis of: a median > 7 and DI score < 1 
for both relevance and feasibility, and receiving ≥ 5% of the maximum possible 
ranking points)

**This registry receives monthly batches of data from ICUs extracted from local 
electronic hospital registries on intensive care patients and their outcomes to 
monitor and improve the quality of care

Conclusions: This study generated a set of relevant and feasible indi-
cators for monitoring and improving the quality of regional ICU collab-
orative networks based on the collective opinion of a multidisciplinary 
group of experts. The indicators can assist those responsible for the 
governance of regional ICU network collaboratives in the Netherlands 
and abroad.

Figure 1 (abstract 000681)  Flowchart of the study
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Introduction: Excessive patient spontaneous breathing efforts can 
complicate the transition from controlled to assisted ventilation. Dur-
ing this complex phase the lung may be particularly vulnerable to the 
injurious effects of high regional transpulmonary pressures. These 
can result from an unfavorable combination of ventilator delivered 
pressures and patient’s generated muscular pressure. Monitoring 
transpulmonary pressures, especially in the context of patient’s high 
inspiratory efforts, is of great clinical relevance but it requires the use 
of esophageal manometry of complex handling and interpretation.
Objectives: Clinical validation of a new method to estimate transpul-
monary pressure (PL) in patients on assisted ventilation without the 
need of an esophageal balloon. The method is based on the combined 
recording of the diaphragmatic electrical activity (EAdi) and the esti-
mation of the patient’s effort contribution during an inspiratory low-
assist maneuver (LAM).
Methods: Experimental, physiological, prospective, comparative 
study performed in patients on assisted ventilation with an adequate 
spontaneous respiratory drive. Patients were simultaneously moni-
tored with esophageal manometry (Nutrivent®) and an EAdi catheter. 
After checking the correct positioning and signal of both catheters, 
three consecutive periods of 30 min using different inspiratory assist 
levels (clinician-adjusted, under-assist: 50% reduction and over-assist: 
50% increase) were performed in a new ventilatory mode called neu-
ral-pressure support (n-PSV), a modified PSV mode in which the pneu-
matic signal is replaced by the EAdi signal for inspiratory trigger and 
expiratory cycling. A LAM (2  cmH2O-assisted cycle) was programmed 
every 3  min. LAM derived PL (PLLAM) was estimated using a correc-
tion factor obtained from the ratio between the inspiratory volume 
during the LAM cycle and the volume of an assisted cycle ensuring 
that both resulted from breaths with a similar inspiratory drive by con-
firmed by their respective EAdi. PLLAM was compared with the refer-
ence measurement obtained from the esophageal pressure derived PL 
(PLpes). Correlation (Pearson) and accuracy, precision and percentage 
error were analyzed using the Bland–Altman test between the two 
methods.
Results: Preliminary analysis including the first 22 patients of an esti-
mated sample size of 26. Clinician-adjusted PEEP and inspiratory sup-
port pressure were 7,2 ± 1,5 and 10,5 ± 2,7 cmH2O respectively. PLLAM 
correlated well with PLpes (R2 = 0.79) accuracy (Bias of − 0.05  cmH2O) 
and precision (95% limits of agreement of − 3.7 to 3.6  cmH2O) and a 
percentage error of 34% independent from the level of assistance.
Conclusions: The proposed method provides good estimates of PL 
with high accuracy and good precision compared to the reference 
method in the studied population. If confirmed, PLLAM could be an 
attractive clinical method to continuously monitor PL during assisted 
ventilation, without the need to measure esophageal pressure.
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Introduction: During acute respiratory distress syndrome (ARDS), 
positive end-expiratory pressure (PEEP) might increase pulmonary 
vascular resistance (PVR). In theory, according to the U-shape of the 
relationship between PVR and lung volume, which nadir corresponds 
to the functional residual capacity, PEEP should increase PVR in case of 
alveolar overdistention and lower PVR if alveolar recruitment predomi-
nates. This has never been proven in patients with ARDS.
Objectives: We conducted a prospective observational study to 
evaluate PVR changes during PEEP modifications depending on the 
potential of lung recruitability, estimated through the recruitment-to-
inflation (R/I) ratio.
Methods: In intubated ARDS patients, monitored by a pulmonary 
artery catheter, an oesophageal balloon and transthoracic echocar-
diography, PEEP was lowered by 10  cmH2O from baseline. At the two 
levels of PEEP, hemodynamic, echocardiographic and respiratory vari-
ables were measured and preload dependence was evaluated through 
the passive leg-raising test. An R/I ≥ 0.5 defined high recruitment 
potential (HRP) and R/I < 0.5 defined low recruitment potential (LRP).
Results: Forty-five measurements were performed in 16 patients (2 [1; 
3] measures per patient). Demographical and clinical characteristics 
are presented in Table 1.
 

Table 1 (abstract 000683) Demographical and clinical characteristics

Variables Study 
population 
(n = 16)

Age, years 66 (11)

Male sex, n. (%) 12 (75)

BMI, kg/m2 29 (6)

Extra-pulmonary ARDS aetiology, n. (%) 4 (25%)

SOFA score at admission 6 (3)

PaO2/FiO2 at diagnosis, mmHg 108 (73–123)

Noradrenaline support at inclusion, n. (%) 16 (100)

Duration of invasive mechanical ventilation, days 8 (4–20)

ICU length of stay, days 11 (7–23)

ICU mortality, n. (%) 6 (38)

The R/I ratio was ≥ 0.5 (0.71 [0.60; 0.89]) in 25 (56%) measurements 
and there was no difference in the incidence of fluid-responsiveness 
between HRP and LRP groups (p = 0.23). PEEP was lowered from 15 
(12; 15) to 5 (2; 5)  cmH2O. By lowering PEEP, the PVR decreased in case 
of LRP (− 23 [− 29; − 14]%) while they remained unvaried in case of 
HRP (0 [− 10; 13]%, p < 0.0001) (Figure 1). The gradient between mean 
pulmonary arterial pressure (MPAP) and pulmonary arterial occlu-
sion pressure (PAOP) decreased in case of LRP (-7 [− 19; − 6]%) but 
increased in case of HRP (9 [0; 19]%, p < 0.0001). A similar effect was 
observed for right to left ventricular end-diastolic area ratio (− 16 
[− 25; − 9]% vs. 3 [− 9; 17]%, respectively, p = 0.0003). An R/I ≤ 0.44 
could predict a decrease in the gradient between MPAP and PAOP 
with PEEP lowering with an area under the receiver operating charac-
teristic curve of 0.83 (0.68–0.92) (p < 0.0001 vs 0.5), a sensitivity of 80 
(56–94)% and a specificity of 84 (64–96)% (Figure 2).
Conclusions: Effects of PEEP on PVR in mechanically ventilated 
patients with ARDS might depend on alveolar recruitment. A 
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significant risk of PVR increase exists when PEEP leads to pulmonary 
overdistention. This suggests that the potential of lung recruitment 
should be considered during PEEP titration, in order to better individu-
alize respiratory support. The study is ongoing.

Figure 1 (abstract 000683)  PVR changes at PEEP lowering according 
to recruitment potential

Figure  2 (abstract 000683)  ROC curve for the ability to predict a 
decrease in the gradient MPAP-PAOP at PEEP lowering by R/I value
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Introduction: For patients undergoing continuous renal replacement 
therapy (CRRT) amino acid metabolism is dysregulated, favouring 
the decrease of amino acid concentration, and promoting negative 
nitrogen balance. This leads to protein wasting and worse clinical out-
comes. For patients undergoing continuous renal replacement therapy 
(CRRT) amino acid metabolism is dysregulated, favouring the decrease 
of amino acid concentration, and promoting negative nitrogen bal-
ance. This leads to protein wasting and worse clinical outcomes.
Objectives: The aim of this study was to describe the determinants of 
amino acid concentrations during the 1st and the 3rd day of CRRT.
Methods: This was a prospective study of patients who were admit-
ted to a tertiary referral university hospital ICU. Inclusion criteria were 
as follows: start of continuous renal replacement therapy (CRRT), 
mechanical ventilation and compatible with either SEPSIS-3 or SIRS 
criteria. The patients were evaluated on the 1st and the 3rd day of 
CRRT. Amino acid (AA) concentration was measured in the systemic 
circulation with calorimetric assay kit (mmol/l). Possible determinants 
of amino acid concentration were collected: fat free mass index (FFMI) 
as a marker of protein storage (kg/m2), AA loss during CRRT (g/day), 
SOFA score for disease severity and amount of prescribed daily protein 
(g/kg). (1) Univariate and multivariate regression analysis for the 1st 
and 3rd day was conducted.
Results: 60 high mortality risk patients (APACHE II of 22.98 ± 7.87, 
SOFA score of 12.25 ± 3.61) were included during the period of the 
study. The AA concentrations for the 1st day were 2.14 ± 1.01 (mmol/l), 
for the 3rd day were 3.14 ± 2.36 (mmol/l), with a significant increase 
toward the 3rd day (p = 0.011). In the univariate regression analysis 
of 1st day AA concentration determinants, the results were as fol-
lows: for FFMI (R = 0.313, Beta = 0.084, P = 0.02), for AA loss (R = 0.686, 
Beta = 0.087, P < 0.001), for SOFA (R = 0.315, Beta = − 0.087, P = 0.016), 
for daily protein intake (n.s. p = 0.51); in the multivariate regression 
analysis only the amino acid loss during CRRT prevailed (R = 0.672, 
Beta = 0.068, P < 0.001). In the univariate regression analysis of 3rd 
day AA concentration determinants, the results were as follows: for 
FFMI (n.s. p = 0.468), for AA loss (R = 0.578, Beta = 0.075, P < 0.001), for 
SOFA (n.s. p = 0.329), for daily protein intake (R = 0.427, Beta = 2.098, 
P = 0.013); in the multivariate regression analysis both the amino acid 
loss during CRRT (R = 0.771, Beta = 0.071, P < 0.001) and daily protein 
intake (R = 0.771, Beta = 2.226, P < 0.08) prevailed.
Conclusions: Amino acid concentrations are low in ICU population on 
CRRT. The most important determinant of low amino acid concentra-
tion is loss through the haemofilter. During the 1st day of CRRT the 
reserves and the severity of the disease are also effectual, towards the 
3rd day the protein load starts to be more impactful.
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Introduction: The leukotriene receptor antagonist montelu-
kast and the lipoxygenase inhibitor zileuton have been suc-
cessfully used in the USA in patients with chronic pulmonary 
diseases, e.g. asthma. In addition, both agents have been asso-
ciated with protective effects in other inflammatory conditions, 
such as inflammatory liver disease, arteriosclerosis and rheu-
matoid arthritis [1–3]. Since the pathophysiology of the Acute 
Respiratory Distress Syndrome (ARDS) is rather complex and 
still insufficiently understood, we tested the leukotriene modi-
fiers montelukast and zileuton regarding potential anti-inflam-
matory effects in this setting. An uncontrolled infiltration of 
polymorphonuclear neutrophils (PMNs) into the lung is the main 
hallmark of ARDS. Thereby, the activation of platelets and the 
formation of platelet-neutrophil-conjugates (PNCs) play a cru-
cial role in acute pulmonary inflammation. The enzyme lipoxy-
genase and the leukotriene receptor do have a distinct role in 
inflammation. However, the effects of leukotriene modifiers in 
acute pulmonary inflammation and the underlying mechanisms 
remain unclear.
Objectives: Our systematic investigations in acute pulmonary inflam-
mation will provide new insights in the potential use of montelukast 
and zileuton for ARDS on intensive care units.
Methods: Acute pulmonary inflammation was induced by lipopoly-
saccharide (LPS)-inhalation in C57BL/6 mice. Montelukast and zileuton 
were injected intraperitoneally with a dose of 0.1 µg/µl at 1 µg/g body 
weight 1 h after LPS inhalation, highlighting the clinical impact of the 
presented study.
Results: Montelukast and zileuton decreased the LPS-induced 
PMN-infiltration into all different compartments of the lung 
(intravascular, interstitial and intra-alveolar) by reduced expres-
sion of the involved adhesion molecules and chemokines. Levels 
of TNF-α, IL6 and CXCL2/3 were diminished by both leukotriene 
modifiers. Supporting our statement, the corresponding tran-
scription factors ERK1/2 and pCREB were also suppressed on 
PMNs, lung endothelium and epithelium. Caspase-1 protein 
expression was decreased in response to both drugs, influencing 
cleavage and therefore activation of proinflammatory interleu-
kins. Furthermore, our data revealed that both agents inhibited 
the release of mature PMNs from the bone marrow into the 
blood, which is a critical step regarding the following PMN-infil-
tration into the lung. The formation of PNCs, which contributes 
to an increased neutrophil adhesion and transmigration, was 
blocked by montelukast and zileuton. Thereby, platelet activa-
tion was inhibited by the reduced expression of Txbas1 and 
P2Y12. To confirm the effects of both modifiers, we examined the 
expression of leukotriene pathway-related genes. Alox5, CysLTR1, 
CysLTR2, LTA4H, LTC4S and LTB4R1 were reduced in lung tissue by 
both modifiers.
Conclusions: Our study revealed formerly unknown anti-inflamma-
tory effects of montelukast and zileuton in LPS-induced lung injury in 
mice, leading to promising clinical investigations.
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Introduction: Presence of multidrug-resistant bacteria (MRD-B) gain 
importance in our Intensive Care Unit (ICU) and it’s necessary to know 
which MRD-B are rising and monitoring the consumptions of antibiot-
ics. Knowledge about our MRD-B also helps to decide the best initial 
empiric antibiotic therapy, as it’s shown in antibiotic consumption.
Objectives: The main objective of our study is to analyze MRD-B 
isolations in patients admitted to our ICU (a polyvalent ICU with 12 
beds, extended to 24 beds during COVID-19 pandemic period) and 
to observe which were the antibiotics we mostly used in a defined 
period of time. We considered MRD-B imipenem resistant Acinetobac-
ter baumannii (IRAB), methicillin-resistant Staphylococcus aureus (MRSA), 
extended spectrum beta-lactamase-producing Kleibsiella pneumoniae 
(ESBL-KP), multiresistant Pseudomonas (MR-P), vancomycin-resistant 
Enterococcus (VRE) and carbapenem-resistant Enterobacteriae (CRE).
Methods: Retrospective descriptive observational analysis of MRD-B 
isolation and the use of antimicrobials in patients admitted in our ICU 
from January 1st, 2021 to December 29th, 2022. Microbiological iso-
lation obtained from oropharyngeal and rectal exudates and clinical 
samples. Antibiotic consumption is expressed in defined daily dose 
(DDD): consumption (gr) × 100/DDD-WHO × stays, related to 100 stays.
Results: During the study period we had a total of 928 patients admit-
ted in our ICU (420 in 2021 and 508 in 2022). MRD-B isolations were 
892, 648 in 2021 and 242 in 2022. Most frequent MRD-B in 2021 were 
IRAB 374 (41,92%) that was an outbreak without any isolation in 
2022, MR-P 134 (20,67%), ESBL-KP 67 (10,33%), CRE 41 (6,32%), MRSA 
31 (4,78%) and VRE 1 (0,15%). In 2022, MRSA 113 (46.31%), MR-P 57 
(23.36%), ESBL-KP 49 (20.08%), CRE 25 (8.19%) and VRE 0. Total anti-
biotic consumption in this two years were similar between them, in 
2021 antibiotic consumption was 199, 13 and in 2022 was 192,49. Both 
years the main antibiotic used was Meropenem, with 41, 69 DDD/100 
stays in 2021 and 40,26 in 2022. In 2nd place, Linezolid with 27,57 
DDD/100 stays in 2021 and 27,03 in 2022. In 2021, Tigecycline ranked 
3rd according to the increase of IRAB outbreak (23,52). Same year, 
the 4th antibiotic was represented by Ceftriaxone (21,44), followed 
by Levofloxacin (19,53). In 2022, the 3rd mostly used antibiotic was 
Levofloxacin (20,39), followed by Daptomycin (14,26) and Amoxicillin-
clavulanic acid (10,3).
Conclusions: In 2021, we had more MRD-B isolations than 2022, even 
with similar number of admissions and similar antibiotic consumption. In 
2021, we had an increased presence of IRAB due to an outbreak and this 
made Tigecycline gain importance in this period. Excluding this special 
situation, most frequent MRD-B were MR-P, ESBL-KP and MRSA. The most 
used antibiotic were Meropenem in 1st place followed by Linezolid.
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Introduction: Auto-intoxications are responsible for a large number 
of Intensive care unit (ICU) admissions (1). Literature focusing on char-
acteristics and outcomes of ICU-admitted auto-intoxicated patients is 
limited.
Objectives: We aimed to describe the characteristics and outcomes 
of these patients and to calculate the percentage of ICU admissions 
attributable to auto-intoxications.
Methods: In this retrospective cohort study, all patients admit-
ted to the ICU of JESSA hospital, Hasselt, Belgium with a diag-
nosis of auto-intoxication between January 1th 2017 and 
December 31th 2022, were included in the study. We collected 
data on patient characteristics, comorbidities, type of intoxica-
tion and outcomes including the length of ICU and hospital stay 
and mortality.
Results: In total, 374 patients were included in the dataset, covering 
2.66% of all ICU admissions from 2017 to 2022. Baseline characteris-
tics are presented in Table  1. Almost 25% of included patients had a 
history of previous suicide attempt and more than 40% of previous 
auto-intoxication. More than 70% of included patients tried to commit 
suicide versus almost 20% recreational abusers. Toxicological results 
revealed abuse of more than 1 substance in almost 55% of cases. Out-
comes are presented in Table 2. ICU- and hospital mortality were 1.6% 
and 0.8% respectively. Total mortality at time of dataset closure was 
7.2%.
Conclusions: The impact of auto-intoxication on ICU resource 
utilisation is quite high and the risk of recidivism is substantial. 
ICU- and in-hospital mortality after auto-intoxication is low but 
these patients have a substantial risk for death following hospital 
discharge.
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Introduction: Intensive care unit patients were shown to have poor 
quality of sleep over the last three decades. However, to improve the 
sleep distortion in critical patients remains challenging.
Objectives: The aim of this study is to investigate the impact of con-
tinuous quality improvement on sleep distortion in critical patients.
Methods: All consecutive patients from 2019 to 2021 in adult ICU 
were enrolled. The key interventions include novel sacral suspended 
decompression recumbent care, simple air pressure turning device, 
remote warning care system and using big data to monitor critical care 
warning indicators. The patients were divided into three periods: pre-
intervention period from Jan to Dec 2019, intervention period from 
Jan to Dec 2020, and post-intervention period from Jan to Dec 2021.
Results: The sleep assessment ratio improved from 49.0% in the pre-
intervention period, to 67.5% in intervention period and to 95.1% in post-
interventional period (p < 0.0001). The good quality sleep ratio improved 
from 70.4% in the pre-intervention period, to 74.2% in intervention period 
and to 87.8% in post-interventional period (p < 0.0001). Average ICU stay 
decreases from 7.9 days to 6.9 days after intervention (p < 0.05). The inci-
dence of ventilator-associated pneumonia decreased from 0.7‰ to 0.4‰ 
(p < 0.05). The mortality decreased from 7.6‰ to 5.2‰ (p < 0.05).
Conclusions: The study showed that implementation of continuous 
quality improvement using novel critical care system could increase 
sleep assessment ratio and good quality sleep ratio, and reduce the 
average ICU stay. Furthermore, the incidence of ventilator-associated 
pneumonia and mortality also improved.
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Introduction: Long-term functional outcomes after critical COVID-19 
are not sufficiently studied.
Objectives: The aim of this study was to describe functional out-
come and health-related quality of life (HRQoL) at 3 and 12 months in 
a cohort of critically ill COVID-19 survivors and to investigate factors 
associated with good functional outcome and HRQoL at 12 months.
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Methods: This prospective multicentre cohort study included critically 
ill COVID-19 patients admitted to six intensive care units in Sweden 
between May 2020 and May 2021. Surviving patients were invited to 
a follow-up at three and 12  months. A good functional outcome was 
defined as a Glasgow Outcome Scale Extended > 6. HRQoL was assessed 
by the Short Form-36 item Questionnaire Health Survey version 2® (SF-
36v2®). Factors associated with good functional outcome and HRQoL at 
12 months were explored by multivariable logistic regression.
Results: Good functional outcome was found in 93/264 (35%) survivors 
at 3  months and in 138/217 (64%) at 12  months (p < 0.001). There was 
a significant improvement in the physical component summary of the 
SF-36.v2® between 3 and 12 months (mean 40.2 versus 43.8, p < 0.001). 
The SF-36.v2® mental component summary was within the normal range 
at three months, with no significant difference at 12 months (mean 46.5 
versus 48.4, p = 0.051). Age ≤ 65, shorter time on mechanical ventilation 
and a higher level of education were associated with good functional 
outcome at 12 months. Low clinical frailty and shorter time on mechani-
cal ventilation were associated with a better physical HRQoL.
Conclusions: A significant improvement in functional outcome and 
physical aspects of HRQoL was seen between 3 and 12 months, indi-
cating continued recovery up to at least one year after critical COVID-
19. Younger age, lower clinical frailty and shorter time on mechanical 
ventilation were associated with better long-term outcome.

Figure 1 (abstract 000692)  Functional outcome measured by Glas-
gow Outcome Scale-Extended in 217 survivors at 3 and 12 months 
post critical COVID-19

Figure 2 (abstract 000692)  Forest plot of good functional outcome 
GOSE > 6 at 12 months (light blue), good mental HRQoL (mental 

component Summary > 45 in SF36v2) at 12 months (orange), and 
good physical HRQoL (Physical component Summary > 45 in SF36v2) 
(purple) at 12 months. Model based on information on admission and 
during intensive care stay, with at p-value < 0.1 in the univariate analy-
sis. Demonstrating adjusted/multivariable odds ratio with a 95% CI 
(demographics, comorbidities, acute physiology, ICU treatments
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Introduction: Analysis of the arterial pressure waveform allows to 
estimate left ventricle stroke volume (SV). This approach can also be 
applied for estimation of right ventricle SV (RV-SV) but is less extended 
in clinical settings. Intrathoracic pressure changes resulting from 
mechanical ventilation could affect pulmonary artery (PA) pressure 
waveform (PAPW) and, in consequence, decrease the reliability of its 
use to estimate RV-SV.
Objectives: To evaluate if correcting the effect of mechanical ventila-
tion on PAPW increases correlation between parameters used to esti-
mate SV and the measured RV-SV.
Methods: Continuous PA pressure and flow were measured simulta-
neously during two minutes in 5 pigs using a high fidelity microtip 
catheter and a transonic flow sensor placed at the PA trunk, before 
and after being subjected to an experimental ARDS model. Animals 
were ventilated in a volume controlled mode with a PEEP 8   cmH2O, 
tidal volume 6  ml/kg, inspiratory/expiratory ratio 1:2,  FIO2 1 and res-
piratory rate adjusted to keep an end-tidal  CO2 around 45 mmHg. Vali-
dated parameters to estimate SV such as pulse pressure (PP), systolic 
area (SA) and standard deviation (SD) were calculated beat by beat 
from the PAPW while actual RV-SV was obtained from the PA flow sig-
nal. The effect of mechanical ventilation was estimated by creating an 
artificial continuous signal based on the beat by beat diastolic PA pres-
sure and the relative time position of cardiac beats in the respiratory 
cycle. This signal was subtracted from the PA pressure signal (Fig 1) 
and then, corrected PAPW parameters were calculated (cPP, cSA, cSD). 
Correlation between beat by beat PAPW parameters before and after 
correction and beat by beat measured RV-SV during the two minutes 
analysis time was calculated. Two-way ANOVA for repeated measure-
ments was applied to assess whether corrected measurements have a 
different correlation than uncorrected measurements in the two eval-
uated conditions.
Results: Driving pressure increased after ARDS, 7 [5–8]  cmH2O vs 19 
[19–22]  cmH2O, p = 0.04. Before ARDS rho between measured RV-SV 
and uncorrected parameters was: 0.86 ± 0.70 vs PP, − 0.11 ± 0.34 
vs SD and 0.54 ± 0.14 vs SA while for corrected parameters was: 
0.88 ± 0.09 vs cPP, 0.88 ± 0.13 vs cSD and 0.92 ± 0.05 vs cSA. After 
ARDS rho between measured RV-SV and uncorrected parameters was: 
0.75 ± 0.08 vs PP, − 0.03 ± 0.26 vs SD and 0.48 ± 0.11 vs SA while for 
corrected parameters was: 0.85 ± 0.05 vs cPP, 0.84 ± 0.08 vs cSD and 
0.93 ± 0.03 vs cSA. A p < 0.05 was found for the effect of correction in 
the correlation between measured RV-SV and standard deviation and 
between measure RV-SV and systolic area.
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Conclusions: The effect of mechanical ventilation affected the correla-
tion between RV-SV and the PAPW parameters used for its estimation. 
In our dataset, this was significant for the standard deviation and the 
systolic area. These results could be relevant for the bedside imple-
mentation of methods to estimate right ventricle SV from PA pressure.

Figure  1 (abstract 000693)  Example of the PA pressure before (PA 
NC Pressure, left) and after correction (PA Corr Pressure, right). A bet-
ter coherence between pressure and flow amplitudes is seen after the 
correction (dashed rectangle). Corr signal (dashed red line, left) is the 
signal used to correct for the effect of mechanical ventilation and is in 
phase with the airway pressure
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Introduction: Patients affected by severe form of COVID-19 induced 
respiratory failure (C-ARDS) frequently need deep sedation in order to 
perform adequate ventilator support. Volatile Anesthetics (Vas) are an 
alternative to intravenous molecules, allowing to obtain the desired 
level of sedation.
Methods: This is a retrospective single-center nonprofit observa-
tional cohort study. We enrolled patients admitted for C-ARDS to the 
COVID Intensive Care Unit of Santo Stefano Hospital in Prato during 
the period March 2020-June 2021 who received to invasive mechani-
cal ventilation. Participants were divided in two categories: those who 
received Sevoflurane and those sedated with intravenous drugs. A 
propensity score matching model (PSM) was applied to minimize the 
differences between the two groups. The Mann–Whitney/Wilcoxon 
test or t test was used to analyze continuous variables; for categorical 
variables, Fisher’s exact test or chi-square test was used. Values with 
p < 0,05 were considered significant.
Results: A total of 112 patients were enrolled in the study. 56 
patients who received inhaled sedation have been matched with 56 
participants who received intravenous sedation by means of PSM. 
An adequate level of sedation was obtained in both groups. The 
application of the Wilcoxon test showed an improvement in P/F in 
the sevoflurane group compared to controls at T2 in respect to T1 
(mean: T1 148.31 vs. 208.26 at T2), although this difference was not 
statistically significant (p = 0.06); on the seventh day of ventilation 
an improvement in the P/F ratio was observed (mean: T0 148.31 vs 
182.33 in the sevoflurane group at T3 (p value = 0.10). Static compli-
ance in the “Sevoflurane” population at three days was statistically 
significantly higher (mean of 42 compared to 39.95  cmH2O/mL at 
T1 in the Sevoflurane group) than in the "non-Sevoflurane" popula-
tion (p value = 0.02). At seven days after intubation, static compliance 
was improved in the “Sevoflurane” population compared to the “non-
Sevoflurane” population, but the difference was not statistically sig-
nificant (p value = 0.1).

Finally, a logistic regression model was applied to the paired sam-
ple, relating the mortality (dependent variable) to the treatment used 
(independent variable). The model showed estimate value of − 0.9 
with a p value = 0,02. The odds ratio is 0.40, which is a wide 95% confi-
dence interval that does not include the value of 1 (0.18–0.87).
Conclusions: The use of sevoflurane for deep sedation of invasively 
ventilated CARDS patients is effective and feasible. Sevoflurane seda-
tion induced a relevant amelioration of respiratory mechanics that 
may have a clinically relevant effect in C-ARDS patients.
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Introduction: Protocolised early rehabilitation of critically ill patients 
may improve long-term outcomes, however, protocolised interven-
tions are poorly described and implementation challenging due to 
limited staff and resources. We conducted a feasibility study that 
aimed to deliver a protocolised early rehabilitation program includ-
ing supine cycling, delivered by a therapy technician, compared with 
usual care. This study was to inform the protocol design for a future 
randomised control clinical trial (1).
Methods: Patients were enrolled from 3 UK mixed medical-surgical 
ICUs. Eligibility criteria were: unplanned medical admissions; intu-
bated and ventilated < 72 h; expected to need continued invasive ven-
tilation for a further 48 h, > 42 years old and functionally independent 
prior to ICU admission. Randomised participants (1:1) received usual 
care or usual care plus a protocolised early rehabilitation program con-
sisting of 2 additional 30-min rehabilitation interventions including 
cycling. Feasibility outcomes included: (1) recruitment at sites; (2) pro-
tocol fidelity with > 75% of patients commencing interventions within 
72 h of mechanical ventilation, with > 70% interventions delivered; (3) 
blinded outcome measures recorded at three time points in > 80% of 
patients.
Results: Recruitment took place between July 2019 and July 2022. 
Study delivery was impacted by COVID-19 with an interim suspen-
sion to recruitment, redeployment of research staff and hospital visit-
ing restrictions. Of 46 patients enrolled, 20 (43%) were female, median 
age 60, 23 (50%) had pneumonia/COVID pneumonitis with an overall 
median APACHE II score of 19 (range 9–69). 20 participants received 
the protocolised rehabilitation. Total ICU mortality was 15/46 (33%) 
and 16/46 (35%) at hospital discharge and 3  months. Feasibility out-
comes (1) Recruitment 0.9 patients/month/site (2) Protocol fidelity 
93% patients commencing interventions within 72  h of mechanical 
ventilation, 70% of study interventions delivered (3) Outcome assess-
ments were completed in 26/31 (84%), 22/26 (85%) and 16/25 (64%) of 
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patients at the 3 time points. Of these assessments, 12/26 (46%), 10/22 
(45%), and 9/16 (56%) respectively were blinded. Interventions deliv-
ered were as per table.

Usual care 
(N = 22)

Usual care plus protocolise rehabilita‑
tion (N = 22)

Usual Care 
therapy

Proto‑
colised 
therapy

Total therapy 
Intervention

Time from 
intubation 
to ran-
domisa-
tion (hrs)

Median: 32
IQR: 18–52

Median: 23
IQR: 19–40

Time from 
randomi-
sation 
to first 
therapy 
interven-
tion (hrs)

Median: 24
IQR:16–104

Median: 23
IQR: 18–72

Median: 20
IQR: 2–24

Total 
therapy 
inter-
vention 
per day 
(minutes)

Median: 23
IQR: 17–35

Median: 20
IQR:15–35

Median: 35
IQR: 20–60

Median: 48
IQR: 30–74

Total 
therapy 
inter-
vention 
(minutes)

Median: 90
IQR: 70–255

Median: 105
IQR: 35–240

Median: 213
IQR: 88–313

Median: 278
IQR: 170–517

Conclusions: Although feasibility was confounded by COVID-19 
restrictions our results suggest careful consideration of staffing 
resources, which outcome measures should be used, when these data 
are collected and by whom.
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Introduction: Survival rates of oncohematologic patients have 
increased due to advances in diagnosis and treatment in this field. As 
a result, their admission to the ICU is more frequent due to disease- or 
management-related complications.

Objectives: To analyze whether the prognosis of oncohematologic 
patients improves with an earlier admission to the Intensive Care Unit 
(ICU).
Methods: Prospective observational study conducted over a consecu-
tive 7-year period (1.1.2016 to 12.31.2022) in a 48-bed ICU in a tertiary 
level hospital, whose Hematology service is the reference for hemat-
opoietic transplantation in the Basque Autonomous Community. 
Results from 2016, considered as a control year, were analyzed and a 
protocol for an earlier admission to the ICU was established in the fol-
lowing years.
Results: Over the 7-year period, a total of 197 patients were admitted 
to ICU (29 in 2016, 36, 19, 36, 36, 18, 22 and 39 in successive years). 
Patients were predominantly male (69%, in 2016 and 62%, 58%, 
53%, 53%, 72%, 77% subsequently), and there was no age differ-
ence between years (61, 63, 65, 59, 66, 63 and 60 years). A significant 
(p = 0.039) decrease of SOFA at admission was observed over the 
years, being 11 in 2016, 8 from 2017 to 2020, and 7 in 2021 and 2022. 
Mean APACHE significantly (p = 0.024) decreased from 2016 to 2022, 
being 25 in 2016, and decreasing to 24, 23, 24, 23, 22 and 21 in the 
successive years.
The underlaying hematological diseases did not differ, with leukemia 
being the most frequently reported (36.4%, acute myeloblastic 35.2%), 
followed by lymphoma (34.9%, 86.7% was non-Hogdkin’s lymphoma). 
Among a wide range of causes of ICU admission, the leading causes 
were sepsis, followed by respiratory failure, reported in 43% and 29% 
of patients, respectively. No significant differences were observed dur-
ing the 7-year period.
An important amount of patients required vasopressors (72% in 2016, 
64%, 68%, 47%, 91%, and 62% subsequently, p = 0.05) and mechani-
cal ventilation (62% in 2016, and 28%, 53%, 33%, 33%, 33%, 45% and 
30% in successive years, p 0.055). A statistically significant difference 
(p = 0.035) was observed in the percentage of patients in need of renal 
clearance techniques, being 31% in 2016, and decreasing in the fol-
lowing years (14%, 21%, 22%, 22%, 22%, 17%, 5% and 3%).
ICU mortality decreased significantly (p 0.001) being 59% in 2016, and 
28%, 53%, 33%, 33%, 33%, 23% and 11% in subsequent years. Simi-
larly, overall, in-hospital mortality decreased significantly (p = 0.007), 
being 69% in 2016 and 33%, 58%, 44%, 39%, 32% and 24% in the fol-
lowing years.
Conclusions: Oncohematological patients account for a small per-
centage in ICU, but with high morbimortality and high resource utiliza-
tion. Sepsis is the most frequent cause of admission. Earlier admission 
to our ICU, reflected by a significantly lower SOFA, did not lead to a 
considerable increase in the number of patients but did lead to a sig-
nificant decrease in both intra-ICU and overall, in-hospital mortality.
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Introduction: Recognizing the variables that independently predict 
death in COVID-19 is of great importance; there is little data regarding 
the impact of acute gastrointestinal injury (AGI) on outcome in COVID-
19 patients.
Objectives: The aim of this study was to analyze the association of 
acute gastrointestinal injury and mortality in COVID-19 patients admit-
ted to an 18-bed ICU.
Methods: The study was carried out prospectively in a single ICU in 
northern Greece. Data of all adult patients who were tested positive 
for SARS-CoV-2 between April 2020 and February 2022 were analyzed. 
All the patients were intubated due to acute respiratory insufficiency 
and received invasive mechanical ventilation. Patients’ demographic 
characteristics and clinical data were recorded; development of 
acute gastrointestinal injury was recorded. AGI was categorized into 
four grades based on collected clinical and imaging data. Compari-
son between discrete variables were made using the ×2 test, logis-
tic regression analysis was performed to estimate the relationship 
between AGI and outcome.
Results: A total of 375 patients were admitted to the ICU during the 
investigation period. Of those, 239 (63.7%) were male. The patients had a 
mean age of 64.1 years and had severe ARDS upon admission to the ICU 
with an average APACHE II of 16.3 and an average length of stay in the 
unit of 18 days. Overall, the ICU survival was 49.6%, whereas the 28-day 
survival reached 46.9%. The overall incidence of AGI was 24% in survivors 
vs. 68.5% in non-survivors, p = 0.001 (×2 test). Logistic regression analy-
sis demonstrated that the presence of AGI grades III and IV was indepen-
dently associated with higher 28-day and ICU mortality rates.
Conclusions: The development of high-grade acute gastrointestinal 
injury (AGI) during ICU stay may serve as a prognostic tool to predict 
outcome in critically ill patients with SARS-CoV-2 infection.
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Introduction: With the additional ability to remove endotoxins and 
inflammatory factors, adsorptive hemofiltration filter (Oxiris) is a novel 
CRRT filter that has been available in China for five years. There is cur-
rently no consensus among experts or advice in the guidelines regard-
ing whether patients will benefit more from oxiris, how to assess the 
treatment’s effectiveness, or how to modify how frequently filters 
need to be replaced. In an effort to learn more about these issues, we 
created this survey for experienced oxiris users.
Objectives: Seeking the concepts and concerns of Critical Care physi-
cians with experience with oxiris to help standardize the administra-
tion of oxiris.
Methods: Focus on the indication, patient selection, effectiveness 
assessment, and replacement frequency of oXiris using the QR code 
questionnaire survey. Target doctors are those who used more than 12 
sets of oXiris in the previous year.

Results: 193 hospitals and a total of 493 critical care physicians par-
ticipated in the survey. There were 8 questions in each survey, and 
the average response time was 162 s. Depending on the site of infec-
tion, 85% of doctors would decide to recommend oXiris for patients in 
abdominal infection with septic AKI, and then bloodstream infection 
(73.8%) and lung infection (63.9%).
Diseases with a high inflammatory response are ideal candidates for 
further investigation, such as acute pancreatitis. Doctors identified 
the benefits of the efficacy evaluation as a decrease in inflammatory 
response (97%), a decrease in the demand for vasoactive medications 
(79%), and an increase in microcirculation (69%). In one course of 
treatment, 39% of patients in China utilized 3 sets of oxiris, while 49% 
used 2 sets. A single set typically lasts for 24 h (41% of the time).
It is well accepted that oXiris offer a window of opportunity for surgi-
cal or anti-infection intervention (93%).
Conclusions: The appropriate population and oxiris improvement 
metrics were verified through this survey. The majority of doctors will 
choose oxiris when treating patients with septic AKI, most frequently 
an intra-abdominal infection. Following use, the patient’s inflamma-
tory condition got better and the drugs that vasoactive drugs were 
downregulated. According to medical professionals, oxiris offers this 
opportunity for surgical or anti-infection intervention a therapeutic 
time window.
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Introduction: The need for transplants is increasing in Scandinavia, 
but the potential for deceased organ donation in Norway is not being 
fulfilled. Oslo University Hospital (OUS) has the national responsibil-
ity for transplantation in Norway and for the participation in Scandia 
transplant. However, OUS depends on the work carried out by the 28 
donor hospitals and approximately 24 smaller hospitals in Norway 
(called non-donor hospitals), to find and preserve potential organ 
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donors to patients on the organ waiting list (1). In difference from a 
donor hospital, non-donor hospitals don’t take a donor all the way to 
organ removal due to a lack of facilities, staff, training and usually, a 
lack of a dedicated organ donor team. However, also non-donor hos-
pitals are obliged to start the donor process by identifying potential 
organ donors, clarifying consent from relatives, contacting the trans-
plant coordinator at OUS and caring for the organ donor until transfer 
to a donor hospital is possible. Intensive care nurses (ICNs) play a cru-
cial role in identifying potential organ donors and clarifying consent 
with the donor’s family. However, there is a lack of research on ICNs’ 
experiences with this process in non-donor hospitals.
Objectives: Gain insight and describe intensive care nurses’ percep-
tions and experiences with identifying and clarifying potential organ 
donors in non-donor hospitals. New knowledge can help provide 
targeted efforts to increase the proportion of organ donation from 
deceased donors in non-donor hospitals.
Methods: The study has a qualitative, explorative design. Semi-struc-
tured interviews were conducted with six intensive care nurses in May 
2022. The informants were three men and three women aged 33 to 56, 
recruited from three intensive care units at non-donor hospitals. All 
had experience with organ donation at non-donor hospitals. The anal-
ysis was conducted by using systematic text condensation (STC) (2).
Results: Two main themes were identified. The assessment of organ 
donation is non-systematic and dependent on the individual health-
care worker on duty. The ICN experienced insecurity due to lack of 
training and practice of the procedures. Transferring the potential 
donor from non-donor hospitals is experienced as a barrier by ICNs’. 
The transfer of their deceased loved one may affect the relatives’ con-
sent negatively. To lay this extra burden on the relatives may also pre-
vent ICN’s from proposing organ donation.
Conclusions: The study shows that there is more potential for identi-
fying organ donors in non-donor hospitals. Systematic team training 
to identify donors and approach relatives for consent would possibly 
increase donors from non-donor hospitals.
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Introduction: Critically ill patients who do not achieve the recom-
mended nutritional intake are at risk of adverse outcomes such as 
increased mortality, prolonged ventilation, and longer hospital-stay. 
Underfeeding and overfeeding compared to recommended targets, 
suboptimal daily protein intake and defining the optimal nutritional 
intake in patients with body mass index (BMI) over 30 are the main 
challenges ICU clinicians face. Evidence-based national and interna-
tional recommendations exist to help with the management of these 
challenges (1, 2).
Objectives: This audit’s objective was to test the compliance of the 
local nutritional practices to national and international guidelines (in 
the absence of national guidelines) and to identify factors that affect 
this practice in a tertiary intensive care unit without dietician input.

Methods: Single centre, retrospective audit collecting data on all adult 
medical and neuro-ICU patients who were intubated and enterally fed 
via nasogastric (NG) tube, over a 4-month period (Oct–Jan 2021). Data 
was collected from the electronic patient database. Patients’ demo-
graphics, admission details, total/mean daily caloric intake, total/
mean daily protein intake, interruptions in enteral nutrition, reasons 
for interruptions and total/mean daily propofol intake were collected. 
Descriptive statistics were used in the data analysis.
Results: Data from 67 ICU participants were collected and analysed. 
Among audit participants, 63% were male and 37% female, the 
median age was 58.
When propofol administration-related non-nutritional calories were 
not included in the analysis the recommended daily caloric intake was 
not achieved in all participants. When the propofol-related calories 
were included, 50% of participants with BMI < 30 and 32% of partici-
pants with BMI > 30 exceeded the recommended daily caloric intake. 
Recovery rate enteral nutrition was provided in 38% of participants. 
Of these, 69% were NG fed for longer than 20 days. In 97% of the par-
ticipants including those with BMI > 30, the recommended daily pro-
tein intake target was not met. Length of stay (LOS) < 5 days led to a 
median duration of interruptions of 4 h (range: 0–15 h), LOS between 
6 and 15 days led to a median duration of interruptions of 10 h (range: 
0–54 h), LOS between 15 and 25 days led to a median duration of 
interruptions of 18 h (range: 0–99 h). The most common indications for 
interruptions were NG tube dislodgement, high aspirates, and trans-
fers for imaging. In 79% of cases, the interruptions in enteral nutrition 
were not corrected.
Conclusions: Variable factors affect the achievement of nutritional 
targets in critically ill patients. These results highlight some of those 
factors and their effect on ICU nutrition targets. Considering national 
recommendations, interventions will address these factors and opti-
mise nutritional intake for critically ill patients, being at the same time 
generally applicable.
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Introduction: 2B4 and CD28 are important immune checkpoints 
expressed on T lymphocytes, which are associated with T cell function 
in sepsis. We aimed to determine the early and dynamic alteration of 
2B4 and CD28 expressed on T lymphocytes in patients with sepsis and 
their association with clinical outcome.
Methods: A prospective observational study included 152 patients 
with sepsis admitted to the ICU. 2B4 and CD28 expression on T cells 
were measured on day 1, 3 and 7 in patients with sepsis, and assessed 
for associations with 30-day mortality. Associations of kinetic changes 
of 2B4 and CD28 on T cells with clinical outcomes were investigated 
using time-varying cox proportional hazard regression model.
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Results: This study demonstrated that non-survivors (n = 39) had 
increased 2B4 on CD4+ T cells (p = 0.019) and CD8+ T cells (p = 0.001), 
and decreased CD28 on CD4+ T cells (p = 0.031) compared to survi-
vors (n = 113). In the multivariate cox regression model, time-varying 
static %2B4 on CD4+ T cells (p < 0.001) and time-varying static %CD28 
on CD4+ T cells (p = 0.012) were associated with 30-day mortality in 
patients with sepsis. According to the cut-off value of 2B4 and CD28 
on CD4+ T cells in predicting 30  day-mortality of septic patients, 
patients could be split into four groups (2B4hiCD28lo, 2B4hiCD28hi, 
2B4loCD28lo and 2B4loCD28hi), in the multivariate cox regression 
model, the 2B4hiCD28lo pattern was associated with 30-day mortality 
in patients with sepsis.
Conclusions: Flow cytometric assessment of dynamic alterations in 
2B4 and CD28 expression on T cells identifies patients with poor out-
comes during sepsis. A dominant 2B4hiCD28lo pattern on day 1 is 
associated with increased 30-day mortality in patients with sepsis.

Figure 1 (abstract 000703)  Percentage of 2B4 on CD4+ T cells, CD28 
on CD4+ T cells, 2B4 on CD8+ T cells, CD28 on CD8+ T cells between 
non-survivors and survivors of sepsis patients. The percentage of 2B4 
on CD4+ T cells, CD28 on CD4+ T cells, 2B4 on CD8+ T cells and CD28 
on CD8+ T cells between survivors and non-survivors on day 1, day 3 
and day 7 after the admission to the ICU for sepsis. Data are compared 
using the Mann–Whitney U tests; *p < 0.05, **p < 0.01; ***p < 0.001

Figure  2 (abstract 000703)  Association between 2B4 and CD28 
expressed on T lymphocytes and 30-day mortality. (a) Association 
between 2B4 and CD28 expressed on T lymphocytes and 30-day mor-
tality in time-fixed cox regression model. (b) Association between 2B4 
and CD28 expressed on T lymphocytes and 30-day mortality in time-
varying cox regression model. Data are expressed with multivariate 
cox regression

Figure  3 (abstract 000703)  Survival analysis. (a–d) Groups are 
divided according to the cut-off value of 2B4 expression on CD4+ T 
lymphocytes, CD28 expression on CD4+ T lymphocytes, 2B4 expres-
sion on CD8+ T lymphocytes, and CD28 expression on CD8+ T lym-
phocytes for predicting 30-day mortality of septic patients. Data 
are compared using Log-rank test and expressed with Kaplan–Meier 
curves

References
1. 1. Singer M, Deutschman CS, Seymour CW, et al. The Third International 

Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA 
2016;315(8):801–810. 2. Rudd KE, Johnson SC, Agesa KM, et al. Global, 
regional, and national sepsis incidence and mortality, 1990–2017: analysis 
for the Global Burden of Disease Study. The Lancet (British edition) 
2020;395(10219):200–211. 3. Buchman TG, Simpson SQ, Sciarretta KL, et al. 
Sepsis Among Medicare Beneficiaries. Crit Care Med 2020;48(3):276–288. 
4. Xie J, Wang H, Kang Y, et al. The Epidemiology of Sepsis in Chinese ICUs: 
A National Cross-Sectional Survey. Crit Care Med 2020;48(3):e209-e218. 5. 
Nedeva C, Menassa J, Puthalakath H. Sepsis: Inflammation Is a Necessary 
Evil. Front Cell Dev Biol 2019;7:108.

2. All authors reviewed and provided consent the publication.

Topic: Sepsis

000704  
Formalising echocardiography in critical care—a survey 
on accreditation status and barriers towards widespread 
accreditation
H. van  Huellen1, C.  Bernard1, A.  Myers1, T.  Samuels1

1Critical Care, East Surrey Hospital, Redhill, United Kingdom
Correspondence: H. van Huellen
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000704

Introduction: Bedside echocardiography is now an established part 
of routine critical care. To ensure a consistent approach and reduce 
inter-operator variability, a variety of accreditation pathways exist. In 
the United Kingdom these are Focused Ultrasound in Intensive Care 
(FUSIC) run by the Intensive Care Society (ICS), as well as two levels of 
competency set out by the British Society of Echocardiography (BSE)
(1). Data is lacking regarding which accreditations are favoured by UK 
intensivists and how many have achieved these.
Objectives: To establish the level of echo proficiency and accredita-
tion status amongst intensivists in Kent, Surrey, and Sussex, as well as 
ascertaining the perceived barriers to achieving accreditation and how 
these could be overcome.
Methods: In Spring 2023, intensivists (consultants and trainees) work-
ing across the South-East of England were surveyed to find if they 



Page 324 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

were accredited or working towards accreditation in any of the follow-
ing: Focused Ultrasound for Intensive Care—Heart (FUSIC Heart) or 
Haemodynamics (FUSIC HD) and BSE Level 1 or Level 2. They were also 
questioned regarding barriers to accreditation.
Results: 45 responses were analysed. The majority (36 or 80%) used 
echocardiography at least occasionally as part of their clinical practice 
and 17 (37.8%) used it regularly. Less than half (18 or 40%) were formally 
accredited, with FUSIC Heart accounting for the majority of those (13 or 
28.9%). 11 (24.4%) respondents were currently working towards accredi-
tation, with a further 13 (28.9%) planning on doing so in the future. Only 
3 respondents (6.7%) were not interested in formal accreditation.
A lack of dedicated time alongside clinical duties was cited as the most 
common barrier to achieving accreditation (79.1%), followed by scar-
city of local mentors (58.1%) or difficulty reviewing scans with them 
(53.5%). In contrast, unavailability of suitable ultrasound machines was 
only rarely (2.3%) a problem (Fig. 1).
Availability of echocardiography mentors (73.7%) as well as local 
echocardiography training (68.4%) were felt to be most beneficial in 
overcoming these barriers. There was also demand for formal teaching 
days and peer support groups (65.8% and 42.1% respectively).
Conclusions: This study reflects the increasing importance of critical 
care echocardiography in the UK, with most participants using it as part 
of their routine clinical practice. However, growing interest has not yet 
reliably translated into widespread training and accreditation. Several 
factors are implicated including a perceived lack of time to complete 
the accreditation process. These findings are in keeping with data from 
the Intensive Care Society, who quote that only 34% of those seeking 
accreditation finished the process in 2014 (2). ICU training and practice 
is likely to require dedicated echo training sessions or in-house fellow-
ships as standard for intensivists to develop and maintain skills.

Figure 1 (abstract 000704)  Perceived barriers to accreditation (num-
ber of responses)
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Introduction: Predicting neurological outcome of post cardiac arrest 
patients is important but extremely difficult in quick decision. Prog-
nostication was recommended to use multimodal methods. Several 
studies presented predicting score for return of spontaneous circula-
tion (ROSC), survival admission and neurological outcome. Of those, 
scoring for predicting neurological outcome had simple variables 
though had complex calculation equation.
Objectives: The aim of this study is to develop a simple and broadly 
applicable score at admission to predict a poor neurological outcome 
at discharge in post cardiac arrest patients.
Methods: This was a retrospective study performed in a tertiary 
care hospital in South Korea from 2019 to 2021. Patients with 
admission for PCAC after ROSC were included. Poor neurological 
outcome was defined as a cerebral performance category of 3, 4, 
or 5.
Results: Total 259 patients were enrolled. Median age was 60.0 
(IQR 25.00), male was 167 (67.5%). 214 (82.6%) was out of hospital 
cardiac arrest (OHCA). 177 (68.3%) was witnessed arrest. 61 (23.6%) 
showed first monitored shockable rhythm (Table 1). Targeted tem-
perature management was performed for 253 (97.3%) patients, 
those target temperature was 33.0  °C (IQR 2.00). Median SOFA 
score was 10.0 (IQR 4.00). 46 (17.8%) was diagnosed with brain 
death. 135 (52.1%) were survived at discharge and good neurolog-
ical state at was 48 (18.5%). Univariable analysis showed age, sex, 
cause of arrest, arrest duration, initial shockable rhythm and acute 
abnormal finding of brain CT at admission was correlated with 
poor neurological outcome at discharge. Binary logistic regres-
sion showed that age 65 or more, non-cardiac cause of arrest, 
arrest duration 20 min or more, initial nonshockable rhythm, acute 
abnormal lesion of brain CT were significant variables showing 
poor neurological outcome (adjusted R2 0.660). To build a simple 
scoring system, each variable was given 1 impact score except 
cardiac cause of arrest, which was given − 1 impact score. qCANS 
score can present − 1 to 4. Receiver operating characteristic (ROC) 
curve to predict performance showed area under curve (AUC) was 
0.935 (95% CI 0.897–0.963) (Fig 1). The Hosmer–Lemeshow Good-
ness-of-Fit test statistic showed this model adequately fits the data 
(p = 0.116).

Table 1 (abstract 000705)  Summary of variables of qCANS score 
according to neurological outcome at discharge

Total 
(n = 259)

Good 
outcome 
(n = 104)

Poor 
outcome 
(n = 250)

P value

Age (years) 60 (25.00) 51 (22.00) 65 (24.00) 0.000

Initial shock-
able rhythm

61 (23.6) 38 (79.2) 23 (10.9) 0.000

CPR duration 
(min)

27.0 (25.00) 17.0 (13.00) 30.0 (27.00) 0.001

Presumed 
cardiac cause 
of arrest

164 (63.3) 8 (73.9) 156 (16.7) 0.000

Acute lesion of 
brain CT at 
admission

116 (46.8) 6 (14.3) 110 (53.4) 0.000

Data are presented as median (IQR) or n (%)

Conclusions: qCANS score is simple and easily applicable tool at 
admission to predict poor neurological outcome for post cardiac arrest 
patients.
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Figure 1 (abstract 000705)  Receiver operating characteristic curves 
for quick post-Cardiac Arrest Neurological outcome Score
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Introduction: The SARS-CoV-2 infection is a complex form of hypox-
emic acute respiratory failure, leading to frequent progression to 
acute respiratory distress syndrome, multiorgan failure, and intensive 
care unit (ICU) admission. Due to invasive organ support, significantly 
prolonged ICU stay, and specific immunosuppressive therapies, these 
patients are prone to nosocomial superinfections. Furthermore, the 
manifestations of sepsis are recognizably poorly specific. Therefore, 
using serum biomarkers kinetics in conjunction with clinical manifes-
tations could be the key to early identification and prompt therapy.
Objectives: Our aim was to assess the value of daily measurements of 
C-reactive protein (CRP) and Procalcitonin (PCT) in the early identifica-
tion of ICU-acquired infections in COVID-19 patients.
Methods: We undertook a prospective observational cohort study 
(12  months). All adult patients admitted for ≥ 72  h to ICU care with 
COVID-19 pneumonia were divided into an infected group (n = 36) 
and a non-infected group (n = 82). Infected patients had a docu-
mented ICU-acquired infection if they presented: new clinical signs 
of sepsis, positive cultures, and started a targeted antibiotic therapy. 
The non-infected group did not present clinical signs of sepsis and 
were not receiving antibiotics for at least 5  days before day 0. Day 0 
was considered the day of the diagnosis of infection (infected group) 
and day 10 of the ICU stay (non-infected group) considering that the 
median day of infection in the infected group was at D10 of the ICU 
stay. The kinetics of CRP and procalcitonin daily values were registered 
from day − 10 to day 10 of the ICU stay and evaluated using a general 
linear model, and univariate, repeated-measures analysis.
Results: 118 patients (mean age 63 years, 74% males) were eligible for 
the analysis. The groups did not differ in patients’ age, gender, CRP, and 
PCT serum levels registered at ICU admission. However, the infected 
group encompassed patients with a higher severity score (SOFA score 
at ICU admission, p = 0.009), and with higher ventilation (p < 0.001), 
vasopressor (p < 0.001), renal replacement therapy (p = 0.004) require-
ments and 28-day mortality rate (p < 0.001). The infected group also 
presented higher maximum CRP and PCT serum levels registered during 
ICU length of stay (p < 0.001 in both analyses) and a significantly longer 
ICU length of stay (26 days (19; 37) vs non-infected group (11 days (10; 
17), p < 0.001). CRP showed a significant increase in infected patients, 
whereas in noninfected it remained almost unchanged (P < 0.001), while 
PCT did not appear to retain diagnostic value to predict superinfection 
in COVID-19 patients (p = 0.593) (Figure 1).
Conclusions: COVID-19 patients who develop nosocomial superinfec-
tions exhibited different anticipatory biomarker profiles before diagnos-
ing those infections. Daily CRP monitoring and the recognition of the CRP 
pattern could be helpful in the prediction of ICU-acquired infections.

Figure 1 (abstract 000706)  C-reactive protein and Procalcitonin pro-
gression ten days before and after infection diagnosis date (day 0)
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Introduction: Delayed cerebral ischemia (DCI) occurs in almost a third 
of patients with aneurysmal subarachnoid hemorrhage (aSAH) and is 
the leading cause of morbidity. Evidence for current DCI therapies is 
limited. A recent randomized controlled trial showed that milrinone, 
when used as an adjuvant, improved neurological outcome.
Objectives: We investigated the effect of milrinone as an adjuvant 
therapy on patients with aSAH. The primary aim was favourable neu-
rological outcome (modified Rankin score = mRS ≤ 2) and DCI resolu-
tion. Secondary aims included mortality, intensive care unit (ICU), and 
hospital length of stay (LOS).
Methods: PubMed, EMBASE, Scopus, Google Scholar, and Web of Sci-
ence were searched. Articles with more than 15 aSAH patients who 
received milrinone as an adjuvant therapy were included. The over-
all effect size was determined by a general linear mixed model with 
random effects. Models were moderated for milrinone administration 
method (intravenous (IV), intraarterial (IA) or intrathecal (IT), combined 
(IV + IA)), haemorrhage location (Internal Carotid (ICA), Middle Cer-
ebral (MCA), Posterior Cerebral (PCA)) and study year.
Results: 19 studies (1648 patients, mean age of 55  years) that used 
milrinone as an adjuvant therapy were included. Among those with 
recorded World Federation of Neurological Surgeons Score, 46.7% 
had a score > 2. Overall, 67.9% (95% CI = 62.4–73.0, I2 = 48.3%) had 
favourable neurological outcome (mRS ≤ 2). DCI resolved in almost 
all patients (92.2%, 95% CI = 77.9–97.5, I2 = 89.2%). Route of admin-
istration (IV, IA, IT, IV + IA), haemorrhage location (ICA, MCA, PCA), 
and study year did not significantly affect neurological outcome or 
DCI resolution rate. Overall mortality was 7.5% (95% CI = 5.3–10.6, 
I2 = 51.3%), hospital LOS was 27.5 days (95% CI = 24.5–30.6, I2 = 0.0%) 
and ICU LOS was 20.8 days (95% CI = 18.3–23.3 I2 = 78.3%).
Conclusions: Our meta-analysis of over 1600 moderate to severe aSAH 
patients receiving milrinone as adjuvant therapy found a high preva-
lence of favourable neurological outcome with excellent inter-study 
agreement despite protocol variance. We also reported near-universal 
DCI resolution and < 8% mortality. Given the reported limited efficacy 
of standard therapy, milrinone shows promise as an adjuvant. Studies 
are needed to determine the effect of the route of administration and 
artery of haemorrhage more precisely. Given the above, confirmatory 
randomized trials are warranted.
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Introduction: Coronavirus disease 2019 (COVID-19) can cause multio-
rgan dysfunction and systemic complications including acute stroke. 
The pandemic exacerbated global income inequality and disparity of 
healthcare resources between low-middle income countries (LMIC) 
and high-income countries (HIC), thus impacting clinical outcomes, 
ability to collect data, and to join international collaborations.
Objectives: We sought to investigate the disparity of ischemic and 
hemorrhagic stroke between LMIC and HIC in critically ill patients with 
COVID-19 and their risk factors and outcomes.
Methods: This is a retrospective analysis of a multicenter prospec-
tive observational study of a well-curated international database, the 
COVID-19 Critical Care Consortium, of COVID-19 adults admitted to 
intensive care units in 32 countries. Our primary outcome is stroke 
incidence per admission and 1000 admitted days in LMIC vs. HIC. Sec-
ondary outcomes included in-hospital mortality. Incidence rates and 
rate ratios were estimated using Poisson models clustered by site. 
Mortality rate ratios were weighted by inverse probability weights.
Results: Overall, 20,312 COVID-19 patients (median age = 61 (51–70)) 
yrs, 68.4% were males) were included, with an incidence of stroke per 
admission of 3.0%. Incidences of hemorrhagic type was 0.5% (n = 98) 
[HIC 0.5% (n = 75) vs. LMIC 0.8% (n = 23)] and ischemic type was 0.5% 
(n = 88) [HIC 0.4% (n = 60) vs. LMIC 1.0% (n = 28 After imputation, the 
IRR per admitted days by income region (LMIC vs. HIC) was IRR = 1.96 
(95% CI = 1.54–2.51) (p < 0.001), whereas per admission IRR = 1.26 
(95% CI 0.99–1.61) (p = 0.059). At multivariable analysis, LMIC group, 
age, previous neurological condition, chronic cardiac disease, diabe-
tes, platelet count, mechanical ventilation, ECMO support, and pan-
demic phase (Jan 2021–Dec 2022 vs. Jan–Jun 2020) were independent 
risk factors of all types of strokes.
Patients from LMIC were more likely to die than those from HIC 
[RR = 2.54, 95% CI 2.32–2.79 per admitted days, p < 0.001; RR = 1.71, 
95% CI 1.62–1.79 per admission, p < 0.001]. Patients with stroke 
were more likely to die than those without stroke [RR = 1.40, 95% CI 
1.15–1.69, p < 0.001 per admitted days; RR = 1.73, 95% CI 1.57–1.90, 
p < 0.001 per admission]. Patients from LMIC were more likely to have 
a shorter hospital length of stay than those from HIC. Male gender, 
obesity, previous neurological condition, stroke during admission, 
ECMO, mechanical ventilation, and pandemic phases (Jul–Dec2020 
vs. Jan 2021–Dec 2022) were independent risk factors for longer 
hospitalization.
Conclusions: The incidence of stroke per admitted days was high-
erfor those in LMIC vs HIC, but not for stroke per admission, which-
multidisciplinary taskforce is allowing us to rapidly provide more 
interventions to iteratively meet our objective. The formation of the 
taskforce is allowing multiple other interventions to run in parallel to 
improve delirium prevention and management; this includes extend-
ing visitor hours, supporting family involvement, reorientation boards 
and promoting sleep hygiene.
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Introduction: Frailty and physical decline occur in the elderly as 
they age, increasing their risk of health issues and disability. Recent 
studies have stressed the importance of evaluating frailty among 
critically ill population (1, 2). The Clinical Frailty Scale (CFS) is one of 
many assessment tools that has been well validated in critically ill 
patients (3). Sarcopenia is a domain of frailty that can be objectively 
quantified by muscle thickness measurement using muscle ultra-
sonography (MUS) (4).
Objectives:

  •  To analyse the relationship between Muscle thicknesses (MT) 
of rectus femoris plus vastus intermedius and CFS-based frailty 
assessments in a cohort of critically ill hospitalised elderly 
patients (> 65 years).

 •  To analyse MT measurements & CFS and its correlation with 
length of ICU stay, length of hospital stay, mechanical ventilation 
free days, vasopressor free days, requirement of Renal Replace-
ment Therapy, Ventilator Associated Pneumonia, Blood Stream 
Infection, re-admission.

Methods: This was a prospective single centre observational study 
conducted in a 20 bedded intensive care unit in southern part of 
India. All patients aged more than 65 years were scored for CFS for the 
evaluation of frailty. Patients were excluded if they had undergone 
amputation, had limb asymmetry due to a prior hemiplegic stroke 
that resulted in unilateral muscle wasting, had neuromuscular mus-
cle-wasting disorder as a known pre-existing condition, or had skin 
abrasions or wounds in the areas chosen for ultrasound examination. 
Through MUS axial cross-section, the rectus femoris and vastus inter-
medius muscle thicknesses (MT) were measured. Based on the CFS 
patients were classified into four groups as no frailty (CFS < 5), mildly 
frail (CFS = 5), moderately frail (CFS = 6), severely frail (CFS = 7&8).
Results: The study population consisted of 60 elderly patients, 39 
men (65%), with median age of 76 (72–84) years, CFS of 5 (4–7), and 
MT of rectus femoris plus vastus intermedius 20.32 (16.32–23.18) mm. 
On multivariable regression analysis, CFS was associated significantly 
and independently with age (p = 0.017) and MT of rectus femoris and 
vastus intermedius (p = 0.047). None of the secondary outcomes such 
as mechanical ventilator free days, vasopressor free days, need for RRT 
were significantly different between the four groups based on CFS. We 
also found a significant difference in the prevalence of severe frailty 
between individuals aged 80 years and older and those younger than 
80 years (11 vs 5, p = 0.004).
Conclusions: In a cohort of hospitalised elderly critically ill patients, 
MT of the vastus intermedius and rectus femoris was found to be asso-
ciated to CFS, independent of other factors taken into consideration. 
Additional research is required to confirm this association and assess 
the therapeutic relevance of these findings.

Table 1 (abstract 000715)  Showing baseline charcteristics of the 
study population

Figure 1 (abstract 000715)  Distribution of frailty among our study 
population (P = 0.004)
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Introduction: COVID-19 survivors may present with psychiatric and 
neurocognitive symptoms long after the acute phase [1, 2].
Objectives: To determine subjective psychiatric, neurocognitive, and 
fatigue symptoms two years after COVID-19.
Methods: We assessed three COVID-19 patient groups of different 
acute disease severity (ICU-treated, ward-treated, home-isolated) and 
non-COVID controls concerning neurocognitive symptoms (ABNAS; AB 
Neuropsychological Assessment Schedule), anxiety (GAD7; Generalised 
Anxiety Disorder 7), depression (PHQ9; Patient Health Questionnaire 
9), post-traumatic stress (IES-6; Impact of Event Scale 6), and fatigue 
(MFI; Multidimensional Fatigue Inventory) with a mailed question-
naire approximately two years after acute COVID-19. We compared the 
results with those obtained six months after the acute disease [3, 4].
Results: Altogether, 58 ICU-treated, 35 ward-treated, 27 home-iso-
lated COVID-19 survivors and 34 non-COVID controls responded to 
the questionnaire (Table  1). Cognitive impairment was reported by 
26.8% of ICU-treated, 34.4% of ward-treated, 26.9% of home-isolated 
patients, and 2.9% of non-COVID controls (p = 0.011). COVID-19 
patient groups had higher median scores in PHQ9, IES-6, and MFI 
compared to non-COVID controls (Table  1; no differences existed 
among the different COVID-19 severity groups. Self-reported anxiety 
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symptoms were rare, and no differences between groups existed 
(Table  1). The amount of neurocognitive, anxiety, and fatigue symp-
toms was similar to the six-month follow-up, but depressive and post-
traumatic stress symptoms had decreased (Figure 1).

Table 1 (abstract 000717)  Characteristics of study subjects in dif-
ferent groups, and outcomes of neurocognitive, depressive, anxiety, 
post-traumatic stress, and fatigue symptoms 24 months after acute 
COVID-19

ICU,
n = 58

WARD,
n = 35

HOME,
n = 27

CON‑
TROLS, 
n = 35

p

Participated in 
24 month-
follow-up (%)

71.6 62.5 54 64.8 NS

Age, years, 
median (IQR)

60 (50–
67.5)

58 (51.5–
62.5)

50 (42–
58.5)

56 (48.5–
62.5)

0.014

Sex, female, 
n (%)

23 (39.7) 25 (71.4) 19 (70.4) 17 (48.6) 0.006

ABNAS, median 
(IQR)

11 
(5–19.3)

8 (1.8–
25.3)

8.5 (0.5–
15.5)

2 (0–5) < 0.001

ABNAS > 15, 
n (%)

15/56 
(26.8)

11/32 
(34.4)

7/26 (26.9) 1/35 (2.9) 0.011

PHQ9, median 
(IQR)

3 (1–6) 2.5 (0–7) 2 (0–5.5) 1 (0–1) 0.002

PHQ9 ≥ 10, n 
(%)

6/56 
(10.7)

5/32 
(15.6)

2/27 (7.4) 1/35 (2.9) 0.324

GAD7, median 
(IQR)

1 (0–5) 3 (0–5) 1.5 (0–3.5) 1 (0–2) 0.541

IES-6 mean, 
median (IQR)

0.5 (0.17–
0.83)

0.5 
(0–0.83)

0.17 
(0–0.58)

0 (0–0) < 0.001

IES-6 
mean > 1.75, 
n (%)

6/58 
(10.3)

5/33 
(15.2)

1/27 (3.7) 3/34 (8.8) 0.523

MFI, median 
(IQR)

48 
(38–68)

48 
(40–58)

53 (37.5–
62)

36 
(28–43)

0.001

IQR interquartile range; ABNAS AB Neuropsychological Assessment 
Schedule; PHQ9 Patient Health Questionnaire 9; GAD7 Generalised 
Anxiety Disorder 7; IES-6 Impact of Event Scale 6; MFI Multidimen-
sional Fatigue Inventory.

Conclusions: Two years after COVID-19, particularly neurocognitive 
symptoms remained significant.

Figure  1 (abstract 000717) Scores of COVID-19 patients (all groups 
included) in different domains at six and 24 months post-COVID. Mean 
scores with 95% CI; dots represent observed scores. Dashed lines rep-
resent published cut-off values. A) ABNAS, n = 103 (cut-off value > 15) 
B) GAD7, n = 103 (cut-off value ≥ 5) C) PHQ9, n = 102, paired 

samples t-test p = 0.013 for the difference between time points (cut-
off value ≥ 10) D) IES-6, n = 106, paired samples t-test p < 0.001 for the 
difference between time points (cut-off value > 1.75) E) MFI, n = 106. 
CI confidence interval; ABNAS AB Neuropsychological Assessment 
Schedule; GAD7 Generalised Anxiety Disorder 7; PHQ9 Patient Health 
Questionnaire 9; IES-6 Impact of Event Scale 6; MFI Multidimensional 
Fatigue Inventory
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Introduction: Accurate diagnosis of acute cor pulmonale (ACP) is key 
since it is prognostic in patients ventilated for an acute respiratory dis-
tress syndrome (ARDS). ACP is characterized by a paradoxical septal 
motion (PSM) which identification using two-dimensional echocardi-
ography is highly subjective. Left ventricular (LV) radial strain has not 
yet been used to help the identification and assess the severity of PSM.
Objectives: We sought to describe LV radial strain changes related to 
PSM in patients at risk of sustaining ACP according to its severity.
Methods: This prospective bicentric study included patients ven-
tilated for an ARDS related to COVID-19 who were assessed using 
transesophageal echocardiography between March 2020 and June 
2021. Two-dimensional transgastric short-axis view at mid-papillary 
level was used to grade septal motion: normal (grade 0), transient 
end-systolic septal flattening (grade 1), prolonged end-systolic sep-
tal flattening or reversed septal curvature (grade 2). LV radial strain 
analysis was performed off-line on the same digital loops and six LV 
segments were distinguished: mid-infero-septal and mid antero-
septal, their opposite segments (mid-infero-lateral and mid-antero-
lateral, respectively), and the remaining two segments (mid-anterior 
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and mid-inferior). After having confirmed visually that LV radial strain 
curves were altered in certain segments when a PSM was present 
(Figure), we performed feature engineering. We calculated the “time-
to-peak” defined as the time lag required to reach the maximal value 
of strain, which was normalized by the length of cardiac cycle and the 
“partial area under segmental strain curves” which was calculated as 
the area under each LV segmental strain curve between 33 and 66% 
of the cardiac cycle length (time period selected on graphical exami-
nation of the strain curves where most alterations of strain pattern 
occurred) to standardize the measurement.
Results: Overall, 318 echocardiography examinations performed in 
184 patients were analyzed. Two-dimensional assessment identified a 
grade 1 and a grade 2 PSM at end-systole in 106 (33%) and 43 (14%) 
examinations, respectively. When compared with mid-anterior or mid-
inferior segments, the time-to-peak of mid-septal and mid-lateral seg-
ments occurred significantly later in systole and this delay gradually 
increased with the grade of PSM (Figure). Similarly, the area under the 
strain curve of mid-septal and mid-lateral segments increased signifi-
cantly with the grade of PSM, compared with mid-anterior or mid-infe-
rior segments (Figure).
Conclusions: LV radial strain can objectively depict PSM and quantita-
tively assess its severity.

Figure (abstract 000718) A. Schematic representation of LV segmen-
tation for strain analysis with illustrative examples of a normal septal 
pattern of contraction (grade 0) and of sustained septal flattening 
(grade 2). B. Boxplots with density plots of main result.
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Introduction: Innate immune cells use a variety of pathogen-derived 
molecular pattern recognition receptors to survey their environment 
and activate myeloid cells as an early response to bacteria or viruses. 
Increased expression of CD64 on neutrophils has been associated with 
bacterial infections, while increased expression of CD169 on mono-
cytes is associated with viral infections.
Objectives: To analyze the behavior of the nCD64 markers against 
bacteria, mCD169 against viruses, and HLA-DR in critically ill patients 
with COVID or bacterial sepsis.
Methods: Single-center prospective study conducted between 
December 2020 and May 2021. Adult patients admitted to the ICU due 
to severe pneumonia due to SARS-CoV-2 (COVID) or bacterial sepsis 

were included. The diagnosis of sepsis was made following the Sepsis 
3 criteria. The diagnosis of COVID was made by evidence of bilateral 
pulmonary infiltrates in the chest X-ray or in the CT and confirmation 
by nasopharyngeal PCR test. All patients underwent a study of myeloid 
activation markers (nCD64 and mCD169) in the first 48 h of admission 
to the ICU and 10  days later. The expression of mCD169, nCD64 and 
HLA-DR was determined by flow cytometry. The result is expressed as 
the mean fluorescent intensity (MFI). ROC curve was made to estab-
lish the cut-off point (PC) of values for nCD64, mCD169 and HLA-DR 
with 95% confidence intervals with the corresponding sensitivity (S) 
and specificity (E) values. Demographic, clinical and intra-ICU mor-
tality variables were collected. Quantitative data are expressed as 
mean ± standard deviation and qualitative data as percentage. 
Informed consent was requested from patients or relatives and the 
study was approved by the CEIC of our hospital (PR(AG)639/2020).
Results: Twenty nine patients were included in the study. The demo-
graphic and clinical characteristics of the patients are summarized in 
Table 1. The PCs were: for mCD169 0.97 (S 65% and E 88%), for nCD64 
2.04 (S 88% and E 90%) and for HLA-DR 6.68 (S 66% and E 75%) (Fig. 1). 
On day 0, the expression of CD169 in patients with COVID was posi-
tive in 60% of the cases, decreasing in the study period, while only 
17% of patients with sepsis were positive at baseline. CD64 expression 
was positive in 10% of COVID patients and 89% of sepsis patients, and 
became negative after 10 days. On day 0 the expression of HLA-DR in 
patients with COVID was 55% while at 10 days it increased to 90%. In 
patients with sepsis, the expression of HDL-DR at day 0 was 11% and at 
10 days 77%. (Fig. 2).
Conclusions: The study of the expression of mCD169 and nCD64 in 
neutrophils is useful for evaluating the immune response of viral or 
bacterial origin.
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Introduction: Although acute pancreatitis (AP) has been reported to 
occur in patients with accidental hypothermia (AH), the mechanism 
and risk factors remain unclear.
Objectives: We investigated the frequency and risk factors for the 
development of AP in patients with AH.
Methods: We conducted a multicentre prospective observational 
study in 36 tertiary emergency hospitals in Japan. Adult patients 
aged ≥ 18 years with a body temperature of ≤ 32  °C and admitted to 
emergency departments between December 2019 and March 2022 
were included in this study. The patients were divided into two groups: 
those who developed AP within 1  week after admission (AP group) 
and those who did not (Control group). We explored risk factors for 
the development of AP by comparing the patients’ characteristics, vital 
signs, blood gas analysis, and laboratory data.
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Results: Of 499 patients with AH, 71 with missing serum amylase lev-
els at admission were excluded, and 428 were analysed in this study. 
A total of 196 (45.8%) had elevated serum amylase levels on admis-
sion, and 17 (4.0%) developed AP within 1  week of admission. A 
negative correlation was observed between serum amylase level on 
admission and body temperature (Spearman’s rank correlation coeffi-
cient − 0.100, p = 0.046). The AP group were younger than the Control 
group (AP: 69 years vs. Control: 82 years, p = 0.003) and had a higher 
proportion of alcohol consumption before emergency medical ser-
vice transport. Body temperature at admission was not significantly 
different between the two groups (AP: 27.8  °C vs. Control: 28.6  °C, 
p = 0.146), and body temperature had no significant prognostic value 
for the development of AP (area under the receiver operating char-
acteristic curve = 0.604, 95% confidence interval = 0.472–0.736). The 
28-day mortality was higher in the AP group, but not statistically sig-
nificant (AP: 35.3% vs. Control: 23.9%, p = 0.385). The AP group had a 
higher SOFA score (AP: 9.5 vs. Control: 6.0, p = 0.042), and by category, 
only the cardiovascular category showed a significant difference (AP: 
4.0 vs. Control: 1.0, p = 0.004). The AP group showed lower base excess 
(AP: − 17.9  mmol/L vs. Control: − 6.6  mmol/L, p = 0.029), higher lac-
tate (AP: 4.8 mmol/L vs. 2.9 mmol/L, p = 0.092), and higher serum cre-
atinine (AP: 1.6 mg/dL vs. Control: 1.2 mg/dL, p = 0.041) in blood gas 
analysis results and laboratory data.
Conclusions: The frequency of AP within 1 week after admission was 
4.0% in patients with AH below 32  °C, and risk factors for the devel-
opment of AP were considered to be alcohol consumption, circulatory 
failure, and renal dysfunction.
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Introduction: The number of ICU patients that survive critical ill-
ness has been rapidly increasing. Survivors have been facing a sequel 
of serious physical problems, as a consequence to their ICU stay. 
Decreased muscle strength and functionality are well described, yet 
the past few years a growing interest surrounds the clinical aspect of 
frailty. Although, as a syndrome is often seen in elderly population, in 
ICU populations seems to be encountered and in younger patients.
Objectives: The study aims to assess the incidence of frailty in ICU 
patients and its association with clinical outcomes. Secondary out-
comes are muscle strength and level of mobility at ICU discharge.
Methods: All patients admitted in the ICU of General Hospital of 
Chalkida and Athens General Hospital “Evangelismos” were mechani-
cally ventilated for > 48  h and were included in the study. Exclusion 
criteria were: history of neuromuscular disorders or neurological dis-
ease and end of life patients. Frailty was assessed by the Clinical Frailty 
Scale before ICU admission and after ICU discharge. Manual Muscle 
Strength Test (MMST) was used to evaluate muscle strength and MRC 
scale for the clinical diagnosis of ICUaw. Maximal Inspiratory and Expir-
atory Pressure for the respiratory muscles at weaning period.
Results: Ninenty-two critically ill patients (F:46/M:46, 63.8 ± 13.5 years) 
were included from 02/2022 till 12/2022.The presence of frailty at 
ICU discharge reached 69% and in patients < 65 years of age reached 
71%. Muscle strength was significantly decreased in elderly patients 
(p < 0.05) and in patients who developed ICUaw. Frailty was signifi-
cantly (p < 0.05) correlated with the days in mechanical ventilation, the 
duration of ICU stay and the MMST.
Conclusions: These descriptive data underline the increased inci-
dence of frailty even in younger critical ill patients and its serious 

effects in their recovery. Further studies are needed to fully investigate 
the risk factors of these patients and the long term effects.
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Introduction: ICU-acquired diaphragm weakness affects more than 
half of mechanically ventilated ICU patients and may be caused by 
ventilator over or under assistance, resulting in atrophy and weak-
ness of diaphragm muscle fibers (1). Muscle fibers are multinucleated 
cells that adapt to mechanical load by increasing or decreasing their 
nuclear content (2). In diaphragm muscle undergoing atrophy, protein 
synthesis rates may decrease (3). We recently observed a decrease in 
myonuclear content in atrophic fibers isolated from diaphragm biop-
sies of mechanically ventilated ICU patients (4). This raises the question 
whether transcriptional activity of the remaining nuclei in the atrophic 
muscle fiber remains static during atrophy. In this study we investigate 
whether transcriptional activity is diminished in atrophic diaphragm 
muscle fibers of mechanically ventilated ICU patients.
Methods: Diaphragm biopsies of mechanically ventilated ICU patients 
(median ventilation duration of 45 h) with established atrophy (cross-
sectional myofiber size of < 2000 um2) were compared to biopsies of 
patients who underwent thoracic surgery for a small, primary, pulmo-
nary nodule (Controls). Using immunofluorescent staining and confo-
cal microscopy, we determined the transcriptional activity of single 
nuclei within manually isolated single muscle fibers by staining the 
enzyme responsible for transcription (RNA-polymerase-II) with an anti-
body specific for a post-translational phosphorylation at Serine 5. This 
phosphorylation occurs when the enzyme is activated and transcrip-
tion of DNA into mRNA starts. Hence, fluorescence intensity is a meas-
ure of transcriptional activity. Optical slices of fibers were acquired 
using spinning-disk confocal microscopy and assembled into a 3D 
image. Nuclei were segmented using lamin A/C staining, and fluo-
rescence intensity of phosphorylated RNA-polymerase-II within each 
nucleus was quantified in 3D. Furthermore, fluorescence intensity of 
all nuclei was summed before normalization for myofiber volume.
Results: 5 biopsies of ICU patients with established atrophy and 5 
control biopsies were analyzed. From each biopsy, 10 fibers were 
isolated, stained, and imaged. Total fluorescence of phospho-RNA-
Poll-II C-terminal domain (Ser5) staining within individual nuclei from 
ICU patients (2235) and control patients (2817) was measured. There 
were no significant differences in transcriptional activity per nucleus 
between the groups of 401 [222–638] in the ICU group vs 428 [246–
615] in the control group arbitrary units (AU), p = 0.89 (median [IQR]). 
Furthermore, transcriptional activity normalized to fiber volume was 
not different across both groups. Finally, variation of transcriptional 
activity within each fiber was similar in both groups.
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Conclusions: These findings indicate that transcriptional activity is not 
diminished within the atrophic diaphragm of mechanically ventilated 
ICU patients. This finding does not support the hypothesis that dimin-
ished transcriptional output contributes to early diaphragm atrophy in 
mechanically ventilated patients. Other mechanisms such as impair-
ment of post-transcriptional events and increased proteolysis appear 
to play a more pronounced role.
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Introduction: Guidelines for hemodynamically unstable (high-risk 
or massive) pulmonary embolism (PE) recommend immediate reper-
fusion treatment due to the associated short-term mortality of over 
25%. Systemic thrombolysis is the recommended front-line treatment 
despite limited evidence and increased risk of major bleeding and 
intracranial hemorrhage.
The FLAME Study (FlowTriever for Acute Massive PE) is the largest 
prospective interventional study in high-risk PE and was designed to 
evaluate outcomes in high-risk PE patients.
Objectives: Overall outcomes from the FLAME study have been previ-
ously reported; the objective of this expanded analysis was to evalu-
ate the primary endpoint and its components, each of which was a 
secondary endpoint, in patients undergoing FlowTriever mechanical 
thrombectomy compared to an objective performance goal derived 
from a meta-analysis.
Methods: The FLAME study was a prospective, multicenter, non-
randomized, parallel group, observational study of high-risk PE 
(NCT04795167). Patients were treated with FlowTriever (FT) mechani-
cal thrombectomy (FT Arm) or other contemporary therapies (Context 
Arm). PE treatment strategy was determined by the treating physi-
cian. The primary endpoint was an in-hospital composite of all-cause 
mortality, bailout to an alternate thrombus removal strategy, clinical 
deterioration, and major bleeding. Secondary endpoints included 
each component of the primary endpoint. These endpoints were com-
pared in the FT Arm to an objective performance goal derived from a 
meta-analysis.
Results: A total of 53 patients were enrolled in the FT Arm and 61 in 
the Context Arm. The primary endpoint was reached in 9 (17.0%) FT 
Arm patients, significantly lower than the 32.0% objective perfor-
mance goal (P < 0.01) (Table). Component analysis of the primary 
endpoint demonstrated significantly lower rates of all-cause mortality 
(1.9% vs. 28.5%, P < 0.0001) and bailout (3.8% vs. 30.3%, P < 0.0001) in 
the FT Arm versus the performance goal components. Clinical dete-
rioration occurred in 15.1% of FT Arm patients and major bleeding in 
11.3% of FT Arm patients, both not significantly different than their 
respective performance goal components. Even in these high-risk PE 
patients, 19.2% of FT Arm patients did not require an overnight ICU 
stay following treatment with FT.

The FT Arm Primary Endpoint Compared to the Performance Goal

FT Arm Perfor‑
mance Goal
(meta‑anal‑
ysis)

P value

Composite Primary Endpoint 17.0% 32.0% < 0.01

All-cause mortality 1.9% 28.5% < 0.0001

Bailout 3.8% 30.3% < 0.0001

Clinical deterioration 15.1% 15.6% 0.460

Major bleeding 11.3% 11.5% 0.484

Context Arm patients were treated with systemic thrombolysis 
(68.9%), anticoagulation alone (23.0%), catheter-directed thrombolysis 
(6.6%), and surgical thrombectomy (1.6%). In the Context Arm, the pri-
mary endpoint occurred in 39 (63.9%) of patients. Component analysis 
of the Context Arm primary endpoint showed that all-cause mortality 
occurred in 29.5% of patients, bailout occurred in 26.2% of patients, 
clinical deterioration occurred in 21.3% of patients, and major bleed-
ing occurred in 24.6% of patients.
Conclusions: Treatment of high-risk PE with FT was associated with 
a low rate of adverse outcomes. The significantly lower frequency of 
the composite primary endpoint in the FlowTriever Arm compared to 
the objective performance goal was driven by low rates of all-cause 
mortality and bailouts, although the rates of clinical deterioration and 
major bleeding were more in line with the expected performance goal 
rates in these critically ill high-risk patients.
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Introduction: There is an urgency to make healthcare more sustain-
able, without affecting patient safety. To prevent pathogen transmis-
sion via the environment at the intensive care unit (ICU), patient rooms 
are cleaned after patient discharge and unused products are disposed. 
This generates 3–9  kg waste per patient per room. We hypothesized 
that the results of ICU admission cultures for highly resistant microor-
ganisms (HRMO), already part of our surveillance program, could be 
used to decide on the indication of product disposal.
Objectives: We aimed to assess whether a new waste policy could 
reduce unnecessary waste at the ICU.
Methods: This retrospective study, at the Erasmus University Medical 
Center, included anonymous patient ICU admission and isolation data 
between 01–01-2019/30–09-2022. Patients are screened (throat and rec-
tum) for HRMO on admission, e.g. carbapenem-resistant Gram-negatives; 
negative cultures are known within 72 h. We retrospectively categorized 
admissions into products to be disposed or not, whereby products could 
have been disposed after admissions with isolation precautions and after 
admissions < 72 h. Products could not have been disposed after admis-
sions of > 72 h without isolation precautions during the full admission.
Results: We included 3923 ICU patients, with 4423 admissions. Isola-
tion precautions were applied in 1012 (22.9%) admissions. Admission 
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duration was > 72  h for 2505 (56.6%) admissions, of which 1750 
(69.9%) admissions did not require isolation precautions. Therefore, 
in 2673 (60.4%) of admissions products should have been disposed, 
while for 1750 (39.6%) this would not have been necessary.
Conclusions: The use of negative ICU screenings cultures to decide 
whether or not to dispose patient room products could reduce on 
average 40% of waste (e.g. 10,500  kg waste reduction) after patient 
discharge from the ICU. The new waste policy was implemented based 
on these results. This saved 4200 kg of waste per year, with a financial 
value of E163.333.
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Introduction: The Covid-19 pandemic put health care services under 
pressure, either by the enormous flux of patients or their severity, fre-
quently requiring admission in Intensive Care Units (ICU). Covid-19’s 
proness to superinfections, in addition to the severity of disease and 
overwhelmed health care workers generated a predisposing environ-
ment for outbreaks of multidrug resistant organisms (MDRO). Acine-
tobacter spp are opportunistic non-fermenting gram-negative bacilli, 
frequently associated with nosocomial infections in the critically ill. We 
describe an outbreak of Acinetobacter spp that evolved through our 4 
Covid-19 ICUs (46 beds) during the third pandemic wave.
Methods: Retrospective descriptive cohort analysis of patients 
infected or colonized by Acinetobacter spp during the outbreak dura-
tion, from November to February 2021. Distinction of infection vs 
colonization was based on clinical and analytical deterioration plus 
assistant physician input. Pneumonia diagnosis on ARDS patients 

required also new lung opacities or important reduction of PaO2/FiO2 
ratio. Analysis of outbreak dynamics, predisposing factors and infec-
tion control measures used.
Results: Thirty-one patients were infected or colonized by Acineto-
bacter spp, from 218 patients admitted. Median age was 58 years old 
and 78% were men. Acinetobacter spp was identified in 111 samples 
from different sites, either by culture or molecular testing. A. bau-
manni was the most identified (N = 105; 94,6%). Resistance to carbap-
enem, quinolones and gentamycin was present in > 99% of isolates. 
Sixty-six percent of positive microbiological tests were associated with 
infection, being pneumonia the most common. Ninety-three percent 
of patients were in the ARDS stage of Covid-19 disease at time of Aci-
netobacter identification, 41,2% were under ECMO. All had been sub-
mitted to corticotherapy and broad-spectrum antibiotics. Colistin plus 
sulbactam was the most used therapy. Thirty-day mortality was 38,7%, 
with the decompensation leading to death associated with Acineto-
bacter infection in 91,7% of those. ECMO patients mortality was 46,2%.
Cases were identified during a 3  months period of time, with over-
worked staff, patient transfer associated with ECMO and staffing logis-
tics as the drivers for its dissemination. Excessive personal protective 
equipment (PPE) use had a negative impact in basic infection preven-
tion measures compliance, such as hand hygiene, leading to cross con-
tamination. Reeducation on PPE use, staff cohorting and optimized 
environment decontamination were the main interventions used for 
outbreak control.
Conclusions: Acinetobacter infections are particularly impactful in 
severely ill patients as critical Covid-19 patients, contributing to a high 
mortality rate.
Excessive PPE utilization decreases the adherence and effectivity of 
basic infection prevention measures, paving the way for outbreaks of 
MDRO.
This study shows that with implementation of adequate and coordi-
nated actions, outbreaks of MDRO can be successfully controlled.
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Introduction: Pericardial fat (PF) is a fat layer surrounding the myo-
cardium that is divided into epicardial adipose tissue (EAT) and cardiac 
adipose tissue (CAT) (1). PF and EAT may enhance the pro-inflamma-
tory response and lead to more severe organ failure in Corona virus-19 
(COVID-19) patients (2).
Objectives: The aim of this study was to examine the association 
between the volume of PF and EAT and multi-organ failure over time.
Methods: Consecutive mechanically ventilated COVID-19 patients at 
Maastricht University Medical Centre with an available chest CT were 
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included (March-June 2020) (3). PF and EAT volumes were quantified 
on non-contrast chest CT scans using a volumetric software. Patients 
were categorized into sex-specific PF and EAT tertiles. Variables to cal-
culate the Sequential Organ Failure Assessment (SOFA) scores were 
collected daily to indicate multi-organ failure. Linear mixed-effects 
regression was used to investigate the association between tertiles 
for PF and EAT volumes separately and serial SOFA scores over time. 
All models were adjusted for age, sex, Acute Physiology And Chronic 
Health Evaluation II (APACHE-II) score, cardiovascular risk and chronic 
liver, lung, and renal disease.
Results: 63 patients were divided into PF and EAT sex-specific ter-
tiles, with median PF volumes of 131.4  ml (IQR 27.6  ml), 199.8  ml 
(IQR 35.7 ml) and 318.8 ml (IQR 95.0 ml) and median EAT volumes of 
69.6 ml (IQR 21.6 ml), 107.9 ml (IQR 10.5 ml) and 163.8 ml (IQR 56.5 ml). 
Patients in the highest PF tertile had a statistically significantly lower 
SOFA score over time (1.3 [− 2.5; − 0.1], p = 0.033) compared to the 
lowest PF tertile. EAT tertiles were not associated with SOFA scores 
over time.
Conclusions: A higher PF volume is associated with less multi-organ 
failure in mechanically ventilated COVID-19 patients, suggesting that 
PF might carry a protective function. EAT volumes were not associated 
with development of multi-organ failure. These results provide more 
information on the role of organ-specific adiposity and suggest that PF 
could be used as a marker for multi-organ failure in mechanically ven-
tilated patients. However, more research is required to confirm these 
results and to establish the clinical implementation.
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Introduction: In Brazil, the high demand for ICU beds during COVID-
19 pandemic caused great social impact (1,2). The lack of trained pro-
fessionals, especially intensivists, motived the seek for alternatives to 
provide efficient care (3). The Tele-ICU COVID-19 Brazil program was 
developed to provide remote intensivists to lead daily multidiscipli-
nary clinical rounds (DMRs) of systematic patient-centered discussions 

in public COVID-19 ICUs from Brazil, through a partnership between 
the Brazilian Ministry of Health and 5 world-class Brazilian hospitals.
Objectives: To evaluate the association between Tele-ICU COVID-19 
Brazil program and clinical outcomes [ICU mortality and ICU length of 
stay (LOS)].
Methods: Prospective study with 16 ICUs participants of Tele-ICU 
COVID-19 Brazil program (March to November 2020). To explore the 
Tele-ICU impact, we calculated the proportion of DMRs performed by 
patient, as follows: DMR patient ratio equals to the number of rounds 
per patient divided by patient’s ICU length of stay. Univariate analyses 
were performed to identify predictors of ICU mortality and length of 
stay and the variables tested with a p > 0.20 were included as fixed 
effects in the final analysis. We performed a multivariate analyses 
using multilevel mixed modelling (GLMM) with hospitals as random 
effect to evaluate independent predictors of ICU mortality and ICU 
LOS. When p < 0.05 the test was considered statistically significant. 
All analyses were performed using the R (R, version 4.1.0, Core Team, 
Vienna, Austria, 2021) software.
Results: In total, 1680 patients were included in this study. The 
median (IQR) age was 66 (55–76) years and 56.4% of patients were 
male. The median (IQR) SOFA was 4 (1–9) and the median (IQR) num-
ber of DMRs performed per patient was 3 (2–6). ICU and hospital mor-
tality were, respectively, 49.0% and 51.1%. Median ICU and hospital 
LOS were, respectively, 8 (4–15) days and 11 (6–20) days. Independent 
predictors of ICU mortality in the final model were SOFA score, need 
of mechanical ventilation (MV) vasopressors, while the use of non-
invasive ventilation (NIV) and DMR per patient ratio exhibited a pro-
tective effect (Table 1). Independent predictors of ICU LOS were SOFA 
score and the use of MV, while DMR per patient ratio showed a protec-
tive effect (Table 2). Duration of the Tele-ICU program in each hospital 
and the rate of DMR per hospital had no significant impact in clinical 
outcomes.
Conclusions: During Tele-ICU COVID-19 Brazil program, a higher pro-
portion of daily multidisciplinary rounds was independently associ-
ated with lower ICU mortality and lower ICU LOS. Tele-ICU might have 
improved outcomes by increasing adherence to best practices and 
improving the continuity of care in the participants ICUs.

Table 2 (abstract 000728)  Results of the General Linear Mixed Model 
(GLMM) with ICU length of stay as predictor and hospital as random 
effect

Table 1  (abstract 000728) Results of the General Linear Mixed Model 
(GLMM) with ICU death as predictor and hospital as random effect
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Introduction: ARDS induced by SARS-CoV-2 has high mortality and 
few treatments are available. Stem-cell derived extracellular-vesicles 
(EVs) are emerging as a possible therapeutic strategy.
Objectives: Plasma of severe COVID-19 ARDS patients induces oxida-
tive stress and damage on lung epithelial-endothelial barrier. EVs from 
bone marrow (MSC-EVs) and adipose (ASC-EVs) mesenchymal stem-
cells mitigate these injuries.
Methods: BEAS-2B and HMEC cells were used as lung barrier model. 
We tested 5 plasmas of healthy volunteers and 10 plasmas of COVID-19 
ARDS patients treated whit VV-ECMO. BEAS-2B and HMEC were seeded 
in chamber slides and multiwell plates and challenged with plasma of 
healthy volunteers or COVID-19 patients. MSC-EVs or ASC-EVs were 
added simultaneously with plasma or after 6  h. After 24  h, we evalu-
ated oxidation parameters, antioxidant enzymes activity and expression 
of tight junction proteins ZO-1 and Occludin by immunofluorescence. 
Mann–Whitney test was performed for statistical analysis.
Results: COVID-19 plasma significantly increased oxidation param-
eters, the activity of antioxidant enzymes (p < 0,001) and attenuated 
ZO-1 and Occludin expression (p < 0,0001) compared to the healthy 
control in both BEAS-2B and HMEC (Fig.  1). MSC-EVs and ASC-EVs 
added together with COVID-19 plasma or after 6  h restored redox 
balance (Tab 1 Data are Median (IQR)) and expression of ZO-1 (MSC-
EVs; ASC-EVs p < 0,0001) and Occludin (MSC-EVs; ASC-EVs p < 0,001) in 
BEAS-2B and HMEC.

BEAS‑2B Healthy COVID COVID + MSC‑
EV

COVID + ASC‑
EV

COVID + MSC‑
EV 6h

COVID + ASC‑
EV 6h

Total ROS 
(nmol/
mg 
prot)

0,63 (0,55–
0,68)

1,32 
(1,12–
1,62)

0,93 (0,86–1,20) 0,98 (0,76–1,12) 0,72 (0,58–0,97) 0,77 
(0,66–0,86)

Mitocon-
drial 
ROS

1,17 (1,12–
1,26)

2,16 
(1,45–
2,63)

1,75 (1,31–1,80) 1,66 (1,16–1,86) 1,13 (0,87–1,28) 1,1 (0,88–1,34)

Lipid 
peroxi-
dation

0,14 (0,13–
0,16)

0,91 
(0,84–
1,18)

0,74 (0,68–0,75) 0,69 (0,64–0,77) 0,28 (0,24–0,29) 0,33 
(0,27–0,47)

BEAS‑2B Healthy COVID COVID + MSC‑
EV

COVID + ASC‑
EV

COVID + MSC‑
EV 6h

COVID + ASC‑
EV 6h

Protein 
car-
bonila-
tion

0,29 (0,24–
0,34)

0,78 
(0,67–
0,87)

0,54 (0,40–0,64) 0,56 (0,44–0,67) 0,28 (0,20–0,36) 0,28 
(0,23–0,47)

GSH 
(nmol/
min/
mg 
prot)

11,23(9,92–
13,46)

4,73 
(4,52–
6,32)

7,12 (6,51–7,52) 7,11 (5,74–7,65) 9,85 (8,40–
10,27)

9,84 (8,18–
10,35)

GSSG 2,72 (2,18–
3,73)

7,83 
(6,60–
9,73)

5,81 (5,10–6,51) 6,74 (6,60–9,73) 4,10 (3,61–4,35) 3,87 
(2,97–4,53)

SOD1 
(nmol/
mg 
prot)

0,68 (0,56–
0,75)

1,06 
(0,89–
1,23)

0,85 (0,83–0,86) 0,82 (0,72–0,92) 0,67 (0,64–0,69) 0,59 
(0,50–0,67)

SOD2 0,35 (0,33–
0,39)

0,83 
(0,73–
0,92)

0,7 (0,58–0,82) 0,62 (0,55–0,73) 0,39 (0,35–0,45) 0,38 
(0,33–0,45)

GSR (U/
mg 
prot)

1,26 (1,19–
1,32)

1,60 
(1,42–
1,76)

1,24 (1,05–1,44) 1,34 (1,23–1,35) 1,10(1,04–1,15) 1,12 
(1,10–1,16)

GPX 2,30 (2,19–
2,38)

3,36 
(2,96–
3,93)

3,61 (3,09–4,04) 2,9 (2,58–3,60) 2,80 (2,38–3,12) 2,34 
(2,19–2,96)

TXNRD1 1,38 (1,34–
1,45)

2,32 
(2,01–
2,67)

2,11 (1,82–2,43) 1,9 (1,67–2,11) 1,38 (1,25–1,72) 1,41 
(1,24–1,66)

Conclusions: Plasma of severe COVID-19 ARDS patients induces dam-
age and oxidative stress in a cellular model of lung epithelial-endothe-
lial barrier. MSC-EVs and ASC-EVs mitigate this injury, suggesting a 
potential therapeutic effect.

Fig. 1 (abstract 729) Representative images of ZO-1 and Occludin 
expression in BEAS-2B and HMEC cells. Plasma of severe COVID-19 
induced loss of tight junction proteins expression. MSC-EVs and ASC-
EVs mitigate this effect when they are added simultaneously with 
plasma or after 6 h. COVID-19 plasmas tested n = 10 for BEAS-2B n = 5 
for HMEC
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Introduction: The consequences of voicelessness in tracheostomised 
mechanically ventilated (TMV) patients secondary to cuff inflation are 
well established [1]. Cuff deflation and one-way valve (OWV) place-
ment in-line with ventilation to restore trans-laryngeal airflow and 
voice is routine practice in our centre. However, introduction of new 
ventilators across our intensive care unit (ICU) gave rise to safety con-
cerns regarding use of OWVs due to threshold alarms, apnoea ven-
tilation override and potential for human error in managing these. 
Multidisciplinary team (MDT) review of current practice, available 
equipment and training resources was completed. Consensus was 
reached that the new ventilator was not safe, effective or accessible for 
use with OWVs. A scoping exercise identified Hamilton T1 ventilators 
as compatible for use with OWVs once specific software is enabled, 
overcoming safety concerns with the existing ventilator. However, 
their introduction necessitated new approaches for using OWVs and 
therefore potentially presented a barrier to access.
Objectives: To determine unmet need regarding the use of OWVs in 
TMV patients in our mixed cohort ICU and establish approaches to 
improve this.
Methods: For one month in 2021, Hamilton T1 ventilators were tri-
alled. The number of cuff deflation and in-line OWV sessions com-
pleted across all 54 ICU beds was collected. Data also included who 
delivered these, any safety concerns and the overall number of ses-
sions recommended by Physiotherapy (PT) and Speech & Language 
Therapy (SLT) to determine unmet need. A MDT steering group com-
prising of nursing, PT and SLT was formed to establish reasons for 
unmet need and how to approach this.
Results: 48 sessions of cuff deflation and OWV in-line with ventilation 
were indicated and 24 were delivered (50% unmet need). All sessions 
were completed by PT and SLT. The reason for un-delivered sessions 
was always cited as lack of appropriately trained staff. Steering group 
review of data and root cause analysis determined staff education and 
easily accessible training resources as proposed solutions. A stand-
ard operating procedure and accessible online guideline was written 
including a new instructional training video. This was ratified via inter-
nal clinical governance process.
Conclusions: Restoration of voice for TMV patients is a priority how-
ever ventilator compatibility and safety concerns can limit access. 
Therefore, having adequately trained staff is essential. A need for edu-
cation and accessible training materials was established and a novel 
online training video and guideline has been developed to meet this 
need. Data is being collected on outcome measures since the launch 
of the training resources across the MDT.
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Introduction: Although artificial intelligence (AI) is increasingly inves-
tigated in the ICU, use in clinical care is currently limited [1]. Besides 
technical and organizational factors, human readiness and accep-
tation play an important role in adoption of new applications [2]. To 
date, little is known about the attitudes of ICU physicians towards the 
use of AI in clinical practice.
Objectives: To assess the expectations and readiness of ICU physicians 
regarding the acceptation and use of AI in clinical practice.
Methods: Data was collected between April 2022 and October 2022 
from physicians and residents working in an ICU in Flanders (Belgium). 
9 out of 10 contacted hospitals participated. Participants completed 
an online survey assessing basic information such as age, gender, 
experience, etc. as was well as their opinion on statements probing 
current use of information and communication technology (ICT), AI 
research, AI use, and their future expectations by means of a 5-point 
Likert scale ranging from “Completely disagree” to “Completely agree”. 
Statistical analysis was performed using R Studio. Continuous variables 
are presented as median with interquartile range (IQR, [Q25–Q75]). 
Categorical variables are presented as percentage of total evaluable 
instances. Statistical significane was defined as a p-value < 0.05.
Results: Characteristics of the 69 participants are listed in Table  1. 
Almost all participants thought the use of ICT benefits patient care 
(94.2%). The majority of the participants expect AI tools to also ben-
efit patient care (75.4% - Fig.  1) and consider the implementation of 
AI tools in clinical practice inevitable in the future (85.5% - Fig. 2). Par-
ticipants from academic hospitals were more likely to be interested in 
AI applications in clinical practice and research than participants from 
non-academic hospitals (p = 0.04). Despite the perceived benefit of 
using AI in clinical practice, a minority of physicians feels adequately 
familiar with concepts such as AI or big data (39.1%), or feel compe-
tent to use AI in daily clinical practice at this time (15.9% - Fig. 3). Age, 
gender, working environment and working experience were not asso-
ciated with the self reported readiness to use AI. Rather than replacing 
physicians, participants believed that AI would become a tool used by 
clinicians (91.3% - Figure 4), but not to a point where clinicians who do 
not use AI tools were replaced by clinicians who do use them (17.4%).

Table 1 (abstract 000731) Descriptive statistics of the study partici-
pants (N = 69)

Age (years) 40 [31–49] Clinical experience 
(years)

11 [6–23]

Gender (% Female) 42% ICU experience 
(years)

6 [1–19]

Role ICU type
Consultant 66.7% Mixed surgical and 

medical ICU
63.8%

Resident ICU 17.4% Surgical ICU 29.0%

Resident other spe-
cialty

15.9% Medical ICU 7.2%
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Age (years) 40 [31–49] Clinical experience 
(years)

11 [6–23]

Basic specialty Setting
Anesthesiology 63.8% Non-academic 

hospital
62.3%

Internal medicine or 
subspecialty

26.1% Academic hospital 37.7%

Emergency medicine 8.7%

Pediatrics 1.4%

Conclusions: ICU physicians and residents consider the use of AI in 
the ICU inevitable and think it will benefit patient care. Clinicians do 
not yet feel competent enough to start using AI routinely in clinical 
practice.

Figure 1

Figure 2

Figure 3

Figure 4
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Introduction: Patients diagnosed with coronavirus disease-19 
(COVID-19) may develop respiratory failure, requiring mechanical ven-
tilation (1). Dynamic respiratory system compliance may be a valuable 
indicator of impaired lung mechanics caused by COVID-19.
Objectives: To describe the effect of dexamethasone and tocilizumab 
on regional lung mechanics over admission in mechanically ventilated 
COVID-19 patients.
Methods: In this prospective observational cohort study, invasive 
mechanically ventilated patients enrolled within the Maastricht Inten-
sive Care Covid (MaastrICCht) cohort were included (2). Dynamic com-
pliance, alveolar overdistension and collapse were serially determined 
using electric impedance tomography (EIT)(3, 4). Patients were catego-
rized into three groups; no anti-inflammatory therapy, dexamethasone 
therapy, dexamethasone + tocilizumab therapy. The EIT variables were 
visualized using polynomial regression and evaluated throughout 
admission using linear mixed-effects models. Moreover, we compared 
respiratory variables between the three groups, including PaO2/FiO2-
ratio, driving pressure, optimal positive end-expiratory pressure (PEEP) 
(the PEEP level with alveolar collapse closest and under 5%), clinically 
applied PEEP (PEEP set in the clinic when optimal PEEP was not imple-
mented due to the clinical condition), dynamic compliance, alveolar 
overdistension, and alveolar collapse at the optimal PEEP.
Results: The no anti-inflammatory therapy group (n = 92) had 310 
EIT measurements, the dexamethasone group (n = 60) 130 meas-
urements, and the dexamethasone + tocilizumab group (n = 8) 13 
measurements. Visual inspection of EIT variables showed a pattern of 
decreasing dynamic compliance. Overall, optimal set PEEP was lower 
in the dexamethasone group (-1.4 cmH2O, -2.6; -0.2). Clinically applied 
PEEP was lower in the dexamethasone and dexamethasone + tocili-
zumab group (-1.5 cmH2O, -2.6; -0.2; -2.2 cmH2O, -5.1; 0.6). Dynamic 
compliance, alveolar overdistension, and alveolar collapse at optimal 
set PEEP did not significantly differ between the three groups.
Conclusions: Optimal PEEP was similar in groups based on treatment, 
while optimal and clinically applied PEEP were lower in the dexameth-
asone and dexamethasone + tocilizumab groups. The results suggest 
that the potential beneficial effects of these therapies do not affect 
lung mechanics.
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Introduction: Previous studies demonstrated that an early start of 
mobilization has a positive effect on different intensive care unit (ICU) 
outcomes [1]. Since there is no uniform definition of early mobilization 
(EM) comparing studies is challenging [2].
Objectives: Aim of this systematic review was to investigate the effec-
tiveness of different interventions defined as EM on outcomes.
Methods: Before screening, we registered our systematic review on 
PROSPERO (CRD42022363584). We conducted a systematic review and 
network-meta-analysis examining the effect of different EM interven-
tions within 72 h of ICU admission or intubation compared to stand-
ard care. Randomized controlled trials were included from inception 
to October 8th, 2022. EM was defined as any patient intervention that 
initiates and/or supports passive or active range of motion exercises 
and aims to promote and/or maintain range of motion [3]. A network 
meta-analysis was performed using the `netmeta` package in R (ver-
sion 4.1.2). Outcomes were pooled using a common-effects model.
Results: Of a total of 29,680 studies screened, 18 studies with a total of 
1833 patients met the inclusion criteria and were included in the sta-
tistical analysis for ICU length of stay (LOS). We identified 7 different 
mobilization interventions defined as EM in the time frame of interest. 
14 studies with a total of 1587 patients and 4 different mobilization 
interventions defined as EM could be included in the statistical analy-
sis in relation to the hospital LOS. A network meta-analysis was only 
possible for ICU und hospital LOS because the number of studies was 
too small for other outcomes. In the network meta-analysis, EM alone, 
cycling, and EM with early nutrition showed the greatest weighting in 
relation to ICU LOS. In relation to hospital LOS, the greatest weighting 
was shown for EM alone and cycling (see Fig. 1, A and C). The combi-
nation of EM and early nutrition as well as EM alone had a significant 
effect on ICU LOS, while EM alone had a significant effect on hospital 
LOS (see Fig. 1, B and D). The overall heterogeneity of the studies was 
moderate with I2 = 50%.
Conclusions: This network meta-analysis confirmed the positive effect 
of EM alone as well as the combination of EM and early nutrition on 
ICU LOS. Furthermore, EM alone shortened hospital LOS.
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Introduction: In the last decade, it has been postulated that mechani-
cal power (MP) can produce ventilator-induced lung injury (VILI) and 
has a direct association with increasing mortality, days of invasive 
mechanical ventilation (IMV), and ICU length of stay (LOS). Most stud-
ies only monitor MP once or twice a day. However, IMV is a continuous 
process, so they may not be a reflection of the real scenario.
Objectives: Analyze if the continuous measurement of MP through 
the clinical information system (CIS) has prognostic value regarding 
mortality, days of IMV, and ICU LOS in critically ill patients.
Methods: Retrospective observational study conducted in a 28-bed 
mixed ICU in Spain. All patients who received more than 24 h of IMV 
at the ICU from September 2015 to July 2022 were included. All data 
was collected through the process of extraction, transformation, and 
loading from the CIS. In particular, respiratory variables were stored in 
the CIS every two minutes throughout the entire duration of the IMV.
Every hour with MP > 18J/min was recorded. Univariate analyses were 
performed using Chi-square or U-Mann–Whitney tests appropriately. 
Patients were divided into two groups based on their median days 
on IMV and ICU LOS. Subsequently, multivariate logistic regression 
analyses and Pearson correlation were performed. Statistical signifi-
cance was defined at p < 0.05. The analyses were performed using the 
R software.
Results: 10.874 patients were admitted on the ICU. 2.623 were 
included, 1.826 (70%) male, median age of 64 (53–72) years, median 
SOFA of 5 (4–7), median APACHE of 21 (15–25). 1868 (64%) medical 
patients, 2506 (95%) urgent admissions and 277 (11%) SARS COV-2. 
The mortality rate was 30% (733), median days of IMV were 6 (3–15) 
and median ICU LOS was 11 (5–22) days. 552 (21%) tracheostomized 
and 213 (8%) re-intubated. The median MP was 16 (13–21) and the 
median hours with MP > 18 J/min were 35 (8–125).
In non-COVID patients (n = 2.282), MP was not independently associ-
ated with higher mortality (OR = 1 (95% CI 1–1, p = 0.19)) (AUC 0.73). 
However, it was associated with > 5 days on IMV (OR = 1.03 (95% CI 
1.02–1.03, p < 0.001)) (AUC 0.91) and > 9 days of ICU LOS (OR = 1.02 
(95% CI 1.02–1.02, p < 0.001)) (AUC 0.82). The Pearson correlation coef-
ficient between hours with MP > 18 J/min and days of IMV was 0.79 
and between hours with MP > 18 J/min and ICU LOS was 0.71.
Similar results were found in COVID patients. MP was not indepen-
dently associated with higher mortality (OR = 1 (95% CI 1–1, p = 0.18)) 
(AUC 0.7). However, more hours with MP > 18  J/min were associated 

with over 18  days of IMV (OR = 1.01 (95% CI 1.01–1.01, p =  < 0.001)) 
(AUC 0.81) and over 23 days of ICU LOS (OR = 1.01 (95% CI 1.01–1.01, 
p < 0.001)) (AUC 0.81). The Pearson correlation coefficient between 
hours with MP > 18 J/min and days of IMV was 0.72 and between hours 
with MP > 18J/min and ICU LOS was 0.68.
Conclusions: The number of hours with MP > 18J/min is not indepen-
dently associated with higher mortality, but it is associated with an 
increased risk of spending more days on IVM and longer ICU LOS, both 
in COVID and non-COVID patients.
CIS provides an opportunity to obtain information from a scenario 
closer to reality in a more efficient manner.

Appendix A. Table of Mortality rate by groups.

Appendix B. Table of days on mechanical ventilation rate by groups.
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Appendix C: ICU length of stay (LOS) rate by groups.
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Introduction: Corticoids were widely used to minimize the inflam-
matory  response1. SARS -CoV2 affects the lungs causing inflam-
mation and diffuse alveolar damage. The corticoids can suppress 
inflammation and inhibit immune  response2. The primary objective 
is to evaluate 28-day mortality in patients in mechanical ventilation 
with SARS-CoV2. The secondary objectives are to correlate the risk of 
bloodstream infection and ventilator-associated pneumonia (VAP) and 
the time of mechanical ventilation, and the length stay in the intensive 
care unit (ICU) and the hospital.
Methods: A unicentric prospective randomized double-blinded 
study was designed to access the efficacy and the safety of 

methylprednisolone in patients in mechanical ventilation due to 
COVID-19.
Results: 148 patients with SARS were screened, 112 underwent to 
randomization. 58 to the methylprednisolone group and 54 patients 
to the placebo group. There was no significant difference in all-cause 
mortality at 28-days (46.7 in the methylprednisolone group vs 53.3% 
in the placebo group).
Methylprednisolone group had more extubation (67.2% vs 48.1%, 
p = 0.042) and lower number of tracheostomies (5 vs 14, p = 0.015). 
The median days in mechanical ventilation were lower in the methyl-
prednisolone group (6  days vs 14  days, IC 95%, p = 0.012), as well as 
the mean days in ICU (12.5  days + 10.54 vs 18.76 + 15.1, p = 0.043). 
There was no significant difference in length hospital, bloodstream 
infection, or VAP.
Conclusions: In patients in mechanical ventilation due to SARS-CoV2, 
the use of methylprednisolone reduces the days in mechanical ventila-
tion, ICU stay and favours early discharge.
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Introduction: The optimal time to initiate enteral nutrition (EN) in 
patients with shock remains controversial. EN preserves intestinal bar-
rier function in patients with septic shock, but introducing EN in the 
intestine where patients with sepsis shock are inherently at risk of 
inadequate perfusion may increase the risk of bowel-related compli-
cations or even non-occlusive bowel necrosis [1]. Current guideline 
recommendations and expert consensus suggest that initiating EN 
in patients with shock receiving low to moderate doses of vasopres-
sors or at vasopressor dose equivalent scores > 12 [2, 3]. Vague defini-
tions of vasopressor doses and the use of unvalidated scoring systems 
make guidelines and expert consensus less accurate guidance for 
clinical practice. Studies have reported that EN initiation in patients 
with shock was safe and feasible, and that the safety threshold of 
norepinephrine equivalent dose (NEQ) for initiating EN was < 0.3  μg/
kg/min [4]. Most studies only reported the dose of norepinephrine or 
NEQ at a single time point. However, studies, describing the correla-
tions between the long-term patterns of NEQ dose and EN tolerance in 
patients with shock, are limited.
Objectives: This study aimed to identify the NEQ trajectories and 
examine its correlations with FI in patients with sepsis shock.
Methods: This study prospectively enrolled the patients with sep-
sis shock requiring vasopressors from August 2020 to June 2022. The 
Growth Mixed Model was used to traverse longitudinal NEQ data at 
6  h intervals and identify the latent trajectories of NEQ use in these 
patients. The primary endpoint was the occurrence of FI during the fol-
low-up period (28 days after enrollment). FI was defined as the inter-
ruption of EN due to the presence of one of the following indications: 
vomiting/regurgitation, diarrhea, ileus, and suspected mesenteric 
ischemia/perforation. Kaplan–Meier survival curve analysis was per-
formed to identify the cumulative risk for FI occurrence, and the log-
rank test was used to test the differences among the groups.
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Results: A total of 178 eligible patients with sepsis shock were 
included in this study. Consistent with the results of Growth Mixed 
Model, the model with three trajectory classes was the best. The tra-
jectories of NEQ use in patients with sepsis shock are shown in Fig. 1 
(a). Three trajectories of NEQ dose were identified and characterized 
by low-dose stable NEQ (L-NEQ, n = 83), moderate-dose stable NEQ 
(M-NEQ, n = 76), and rapidly rising NEQ (R-NEQ, n = 19) with NEQ 
doses of 0.2, 0.4 and 0.6 µg/kg/min at EN initiation, respectively. The 
occurrences of FI within 3 days after EN initiation were 10.84%, 21.05%, 
and 52.63% in the L-NEQ, M-NEQ, and R-NEQ groups, respectively 
(P < 0.001). The total incidences of FI were 37.34%, 69.74%, and 73.68% 
in the L-NEQ, M-NEQ, and R-NEQ groups, respectively (P < 0.001) 
(Fig. 1(b)). As compared to the L-NEQ group, the risk of FI occurrence 
increased in the M-NEQ and R-NEQ groups (all P < 0.05) (Fig. 1(c, d)).
Conclusions: The risk of FI was significantly associated with NEQ tra-
jectories in patients with sepsis shock. It might be appropriate to 
initiate EN when the NEQ dose is stabilized below 0.2  µg/kg/min in 
patients with sepsis shock.
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Introduction: Having a diverse gut microbiota plays an integral role in 
our health. Over 90% of commensal organisms are lost within hours of 
critical illness. Loss of diversity and expansion of pathogenic strains is 
known as dysbiosis; it is linked with increased morbidity and mortality. 
Unlike probiotic supplements, fermented foods increase microbiome 
diversity in outpatient settings. Their effect on the microbiome of the 
critically ill has not been evaluated. Kefir (a fermented milk beverage) 
can be safely administered even via a nasogastric tube.
Objectives: We investigated the composition of the gut microbi-
ome of the critically ill and the effect of giving kefir as a first step to 
using fermented foods to mitigate dysbiosis in the critically ill. We also 
assessed for any preliminary associations between antibiotics with 
anaerobic coverage and microbiota composition.
Methods: An open-label phase I investigation of kefir administered in 
escalating doses to adult critically ill patients with an intact gastroin-
testinal tract, starting with 60 mL, then 120 mL 12 h later, and followed 
by 240 mL/day onwards. We attempted to collect two stool samples at 
least 72 h apart after initiating kefir.
Results: 52 patients (mean age 64  years (range 23–88), 62% male) 
were enrolled. 43 patients received antibiotics with anaerobic cover-
age within 72 h of admission. We collected one stool sample from 26 
patients and two samples from 14 patients (54 samples total). Of those, 
21 received anaerobic antibiotics and 5 did not (only one patient with-
out anaerobic antibiotic coverage had 2 stool samples). Taxonomic 
profiling revealed a single dominant phylum at each time point, in 
contrast to the 5–8 dominant phyla that typically make up the human 
gut microbiome. 76% of the reads were classified as belonging to 29 
species. All timepoint 1 samples exhibited very low species richness 
(range: 3–29), orders of magnitude lower than a healthy human gut 
microbiome. Alpha diversity analysis of timepoint 1 samples showed 
no significant relationships between diversity and anaerobic cover-
age (Shannon: p = 0.71; Inverse-Simpson: 0.44; species richness: 0.82). 
Differential abundance analysis did not find any taxa associated with 
anaerobic coverage (FDR-adjusted p-value < 0.20). Lack of observed 
effect of anaerobic coverage on diversity could be due to having only 
one patient with two samples for comparison. Alpha diversity associa-
tion analyses between timepoints 1 and 2 were inconclusive (Shan-
non: p = 0.21, Inverse-Simpson: 0.45, Observed: 0.18). Two subjects 
demonstrated 18 × and 20 × increases in species richness, indicating 
that a subgroup of patients may recover their microbiome even while 
in the ICU.
Conclusions: Critical illness is associated with a dramatic decrease in 
gut microbiome diversity. Randomized comparative studies are war-
ranted to test the effect of kefir on the microbiome of the critically ill.
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Introduction: The Surviving Sepsis Campaign recommends an initial 
volume expansion of 30 mL/kg in all septic shock patients. However, 
the fluid volume required initially may differ with the sepsis source, 
which induces various degrees of absolute and relative hypovolaemia.
Objectives: We conducted a prospective observational study in septic 
shock patients in order to quantify the fluid volume received before 
the occurrence of preload unresponsiveness, i.e. a state in which fluid 
infusion does not increase cardiac output significantly.
Methods: In patients at initial phase of septic shock admitted in our 
intensive care unit, we repeatedly assessed preload responsiveness 
from inclusion, either through the response of cardiac output to a 
fluid bolus (143/222 measurements), or through a passive leg raising 
test (60/222 measurements), an end-expiratory occlusion test (13/222 
measurements) or a tidal volume challenge (6/222 measurements). We 
quantified the volume of fluid received before the first occurrence of 
preload unresponsiveness.
Results: We enrolled 71 patients, whose demographical and clinical 
characteristics at baseline are presented in Table 1.

Table 1 (abstract 000742) Demographical and clinical characteris‑
tics at baseline

Variables Study population (n = 71)

Age, years 64 (12)

Male sex, n. (%) 44 (62)

BMI, kg/m2 27 (7)

Variables Study population (n = 71)

SOFA score at ICU admission 8 (6–9)

Invasive mechanical ventilation at inclu-
sion, n. (%)

28 (39)

Left ventricular ejection fraction at baseline, 
%

60 (50–65)

Noradrenaline support at inclusion, n. (%) 53 (75)

Noradrenaline dose at inclusion, mcg/kg/
min

0.45 (0.27–1.13)

Volume of resuscitation fluid at inclusion, 
ml/kg

22 (12–36)

The source of infection was abdomen for 13 (18%) patients, lung for 29 
(41%) patients, urinary tract for 15 (21%) patients, skin and soft tissues 
for 10 (14%) patients and miscellaneous for 4 (6%) patients. The time 
from shock diagnosis to inclusion was 425 (199–1000) minutes. Forty-
four (62%) patients had been previously admitted to the emergency 
department and 25 (35%) had a history of significant fluid losses.
Only 49 (69%) patients were still preload-responsive at inclusion and, 
at this time, they had received 19 (12–33) ml/kg. They evolved into 
a non-responsive state after 29 (21–45) mL/kg of fluid infused from 
shock diagnosis. This volume was 37 (27–51) mL/kg for abdominal 
origin, 27 (19–41) mL/kg for pulmonary origin, 34 (23–61) mL/kg for 
urinary tract origin, 33 (19–36) mL/kg for cutaneous and soft tissues 
origin (Figure  1). Among the preload-responsive patients, 25 (51%) 
became preload unresponsive before receiving 30 mL/kg of fluid 
(median 20 [15–25] ml/kg) (Figure 2): 3 (50%) patients in the abdomi-
nal group, 13 (54%) patients in the pulmonary, 4 (50%) patients in the 
urinary, and 3 (43%) patients in the cutaneous.
Conclusions: The volume of resuscitation fluid required by septic 
shock patients at the initial phase seems to differ depending on the 
source of infection, abdominal sepsis requiring more fluid than others. 
Moreover a relevant number of patients with septic shock required a 
fluid resuscitation < 30  mL/kg from shock to preload unresponsive-
ness. The study is ongoing, but these primary results suggest a person-
alization of initial fluid therapy.

Figure 1 (abstract 000742) Volume of resuscitation fluid from shock 
to preload unresponsiveness, in patients still preload-responsive at 
inclusion (n = 49)
.
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Figure  2 (abstract 000742) Evolution of fluid responsiveness dur-
ing fluid resuscitation, in patient still preload-responsive at inclusion 
(n = 49)
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Introduction: Acute pulmonary thromboembolism is a significant 
cause of morbidity and mortality, with an increasing incidence in 
recent years. We can use different therapeutic strategies according to 
the risk and the clinical situation of our patients, including mechanical 
thrombectomy.
Objectives: Evaluate the efficacy of rescue mechanical thrombectomy 
for the treatment of acute pulmonary thromboembolism.
Methods: We describe our experience with mechanical thrombec-
tomy in high-risk PE from February 2021 to November 2022.
During this period of time, urgent thrombectomies were performed 
on 8 patients with high-risk PE, who had an average PESI score of 164, 
elevated troponin I concentrations with an average of 1.4ng/ml and an 
average d dimer of 2830 ng/ml.
77.7% of our patients were men, with a mean age of 53 years, 44.4% 
had HBP, 11.1% had an oncological disease, 33.3% were overweight, 
22.2% were COPD, and 44.4% had a history of COVID infection in the 
last 3 months.
One of our patients had contraindication for fibrinolytic treatment.
Results: The main clots were treated with a fibrinolytic agent bolus 
and by rotating movements with the indigo ® system commonly used 
for pulmonary angiography.
We could observe clinical and mechanical improvement after 
thrombectomy in 87.5% of our patients. The mean pulmonary artery 
pressure decreased from 43 to 33 mmHg after mechanical treatment.
3 of our patients suffered cardiorespiratory arrest and 2 of them 
needed temporary ECMO support.
One of them died 24  h after the procedure due to refractory shock 
with multiple organ failure after CPR. Another patient died during the 
procedure due to rethrombosis and technical difficulties. The rest of 

our patients presented clinical and ultrasound improvement during 
their admission to the ICU, showing an improvement in the contractil-
ity of the right ventricle, with an average TAPSE before the thrombec-
tomy of 13 mm and 17 mm after the procedure; on average they were 
on mechanical ventilation for 14 days.
There was no evidence of hemorrhagic complications related to the 
procedure, including hemorrhagic cerebrovascular events.
Conclusions: Mechanical thrombectomy in high-risk PE is a new 
therapeutic option that seems to have immediate positive hemody-
namic effects. We need more studies to evaluate the efficacy of this 
therapy as a rescue for patients who have needed fibrinolysis before 
this procedure.
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Introduction: The widespread availability of ultrasound machines in 
secondary care facilities has led to an increase in the use of point of 
care ultrasound in critical care. The development of unified accredita-
tion frameworks such as FUSIC (The UK Intensive Care Society, ICS) and 
FAMUS (The UK Society for Acute Medicine) provide a useful training 
framework for practitioners to accredit in the use of ultrasound for 
limited applications, including the management of shock, diagnosis 
of acute lung injury, and for procedural applications. There is thus a 
growing and unmet need for multimodal ultrasound training courses 
that are affordable, effective, and deliverable at scale.
Objectives: To establish a course framework for the near-peer ultra-
sound teaching, and to assess both its efficacy in imparting basic 
sonographic skills to novice practitioners.
Methods: A standardised one-day course comprising lectures and 
practical stations was organised to deliver the basic elements of the 
following point of care modalities: echocardiography, lung ultrasound, 
vascular ultrasound, and abdominal ultrasound, based on the ICS 
accreditation framework. We designed a timed, structured assessment 
to obtain standardised views of normal structures in a healthy vol-
unteer, marked on a 30-point scale, and including all four modalities. 
Consenting participants underwent this assessment before and after 
the course, and were marked by an examiner who did not prompt or 
help the candidates apart from introducing the key functions of the 
machine to them.
Results: 34 participants underwent our structured pre-course and 
post-course assessment. The median score of the pre-test assessment 
was 46.7%, which was evenly distributed amongst the four modalities. 
Candidates were most familiar with vascular ultrasound with a median 
score of 64.2%, while candidates were least familiar with abdominal 
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ultrasound with a median score of 28.6%. Candidate scores improved 
by 48.3%, achieving a median score of 95% after the course, which was 
statistically significant (p < 0.0001, Wilcoxon), and there was significant 
improvement in all four modalities.
Conclusions: Here we present evidence that a near-peer ultrasound 
course significantly and effectively improves novice practitioners’ 
ability to identify key anatomical structures using point of care ultra-
sound. The cost to deliver the course was £50 per participant, mak-
ing this a cost effective and economically scalable course. We aim to 
validate these findings in a wider cohort, and to examine longitu-
dinal retention of these skills in trainees accrediting in point of care 
ultrasound.

Pre-Course and post-course test scores (percentage) are shown in 
this Fig.  34 individuals underwent structured assessment scored by 
non-prompting examiners before and after the course delivery. Indi-
vidual scores are shown as dots, and the median score and interquar-
tile range are shown as a horizontal line and error bars. There was a 
significant improvement in performance after sitting the course 
(Wilcoxon).

Pre-Course and post-course test scores (percentage) for each individ-
ual modality are shown. 34 individuals underwent structured assess-
ment scored by non-prompting examiners before and after the course 
delivery. Individual scores are shown as dots, and the median score 
and interquartile range are shown as a horizontal line and error bars. 
There was a significant improvement in performance after sitting the 
course (Kruskal–Wallis).
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Introduction: Orthotopic liver transplantation presents challenges 
from a preoperative to postoperative standpoint given their under-
lying comorbidities and large volume hemodynamic changes that 
occur in the perioperative period. One of the repercussions of such 
large hemodynamic changes include Takotsubo cardiomyopathy, a 
transient acute left ventricular dysfunction secondary to nonischemic 
cardiac stress. Though this condition may occur in the setting of 
various physiological and psychological stressors, this condition has 
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previously been thought to be transient with low mortality. However, 
the known cases in the setting of liver transplants often noted higher 
levels of morbidity and mortality.
Objectives: Here we do a thorough literary review thus far to discuss 
the appropriate workup and management of Takotsubo cardiomyopa-
thy and analyze for common risk factors among patients who under-
went a liver transplant.
Methods: A systemic literature review was conducted with searches 
made on databases such as PubMed, Google Scholar, and Embase.
Results: Takotsubo cardiomyopathy in setting of liver transplant 
patients have been associated with higher morbidity and mortality 
and often requiring more supportive measures. Despite this higher 
risk of complications, the current diagnostic approach is similar to that 
of patients who develop this condition from different etiologies. Even 
among liver transplant patients, those who developed Takotsubo car-
diomyopathy had more complicated underlying cirrhotic disease or 
perioperative complications.
Conclusions: Many known cases of Takotsubo cardiomyopathy in set-
ting of liver transplantation have been published in case reports and 
series. Despite this, the leading cause of death in liver transplants, 
especially in cases of advanced cirrhosis, is cardiovascular complica-
tions. Further studies on Takotsubo cardiomyopathy should aim to 
evaluate predictors of morbidity and mortality and discuss the ben-
efits and risks of mechanical circulatory support as well as continue to 
highlight this rare diagnosis in this high-risk population.
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Introduction: Human resource constraints for ICU care during COVID-
19 pandemics caused significant burden for patients in Brazil and 
worldwide (1,2). Lack of experts caused the need for alternative strate-
gies like telemedicine (3). The Tele-ICU COVID-19 Brazil program was 
created to offer remote assistance to guide daily multidisciplinary 
rounds (Tele-rounds) discussions in public COVID-19 ICUs in Brazil. The 
program consisted in daily Tele-rounds of systematic patient-centered 
discussions with the remote intensivist and the local ICU multidiscipli-
nary team to establish joint therapeutic goals for the next 24 h of care 
and to improve adherence to evidence-based best practices.
Objectives: To evaluate the association between the participation in 
the Tele-rounds during Tele-ICU COVID-19 Brazil program, and the use 
of respiratory support, and protective mechanical ventilation in the 
participating ICUs.
Methods: Prospective study with 16 ICUs participants of Tele-ICU 
COVID-19 Brazil program (March to November 2020). To explore the 
Tele-ICU impact, we calculated Tele-round ratio, as follows: the num-
ber of rounds per patient divided by patient’s ICU length of stay. Tele-
round groups were defined as high, intermediate, or low (intensities) 
when Tele-round ratios were higher than 66%, between 33 and 66% 
or lower than 33%, respectively. Protective mechanical ventilation 
was defined as the report of Tidal volume < 6 ml/kg and Driving pres-
sure < 15  mmHg during invasive mechanical ventilation (MV). Data 
were collected by the remote intensivist during Tele-round. We com-
pared the use of invasive and non-invasive ventilation during ICU stay 
and the use of protective MV between the groups. Two-tailed non-
parametric tests were used, and p < 0.05 was considered statistically 
significant.
Results: 1680 patients were included in this study, out of those 769 
were submitted to invasive MV. 56.4% were male, the mean age was 
66 (55–76) years and SOFA score was 4 (1–9). Hospital mortality was 
51.1%. Groups comparisons showed about 150% higher use of non-
invasive ventilation high Tele-round group, than and low Tele-round 
groups (P < 0.001) and about 30% less need of invasive mechanical 
ventilation (P < 0.008). Parameters of protective MV were not different 
between the groups - Table 1.
Conclusions: During Tele-ICU COVID-19 Brazil program, there was a 
significant association between the proportion of Tele-rounds with 
more frequently non-invasive ventilation use and less frequent need 
of invasive MV.
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Table 1 (abstract 000746) Comparisons between the defined groups
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Introduction: Electrical impedance tomography (EIT) is a clinically 
established real-time imaging technique for bedside monitoring of 
regional ventilation (V) of the lung (1). In addition, EIT allows meas-
urement of regional pulmonary perfusion (Q) (1). Therefore, the deter-
mination of regional V/Q ratios using EIT is possible (2). However, 
validation against a reference procedure is necessary for routine clini-
cal application.
Objectives: To validate EIT-based regional V/Q imaging using single-
photon emission computed tomography (SPECT) in a porcine model.
Methods: After approval by the local animal ethics committee 
(5.8.18–15,771/2017, Uppsala, Sweden), V and Q defects were gener-
ated by segmental bronchial and pulmonary arterial balloon block-
ade, respectively, in 7 anesthetized, ventilated pigs. Regional V and Q 
measurements were obtained by EIT (Pulmoviata 500) after electrolyte 
bolus injection (10  ml NaCl 1molar) (3) and SPECT (V: 81mKr gas; Q: 
99mTc-MA albumin) (4). We analyzed the similarity of V and Q images 
(pixel-wise linear image correlation, r) and the regional (3 × 3 regions) 
agreement (Bland–Altman analysis: correlation coefficient r, limits 
of agreement LoA) of the quantitative V,Q and V/Q signals between 
SPECT and EIT, and between SPECT and calibrated EIT (cEIT) after 
compensation of local EIT imaging errors using pixel-wise backward 
regression.

Results: Fig. 1 shows example images with detectable V and Q defects, 
and their effects on the regional V/Q ratio. Image agreement between 
EIT and SPECT was strong (r = 0.77) for V and moderate r = 0.62) for Q 
and was significantly improved by calibration of EIT (V: strong, r = 0.89; 
Q: very strong, r = 0.93). EIT calibration also significantly improved the 
agreement of regional quantitative analyses of V, Q, and V/Q signals 
(data as r/LoA. EIT vs SPECT: V: 0.83/9.1%, Q: 0.76/15.4%, V/Q: 0.50/0.87 
logV/Q; cEIT vs SPECT: V 0.92/6.0%, Q: 0.95/6.1%, V/Q: 0.85/0.50 
logV/Q).
Conclusions: The regional V and Q imaging by means of EIT exhibits 
small regional aberrations. These are amplified during the pixel-wise 
division of the individual V and Q signals, which causes a bias of the 
regional V/Q image. Calibration of the EIT-based V and Q images signif-
icantly improves the agreement of the quantitative regional V/Q analy-
sis. While the qualitative detection of V and Q defects, as well as their 
effects on the regional V/Q, is possible by EIT, the quantitative regional 
V/Q analysis requires calibration of EIT.

Fig. 1 (abstract 000747)  Visualization of regional ventilation and 
perfusion defects using electrical impedance tomography (EIT), single-
photon emission computed tomography (SPECT), and calibrated ETI 
(cEIT). Top row: relative regional ventilation (V); middle row: relative 
regional perfusion (Q); bottom row: weighted regional V/Q ratio, loga-
rithmic color scale: Zero corresponds to a V/Q of 1:1, 2 corresponds to 
V/Q = 100:1 (dead space), -2 corresponds to V/Q = 1:100 (shunt)
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Introduction: COVID-19-associated pulmonary aspergillosis (CAPA) is 
a new disease where Aspergillus infects COVID-19 patients in critical 
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states with ARDS and mechanical ventilation. CAPA raises mortality 
rates, posing a severe threat to affected individuals. Our study exam-
ines CAPA incidence, contributing factors, and potential impact on 
prognosis in patients admitted to all Spanish hospitals during the first 
three pandemic waves. We aimed to identify risk factors that predict 
mortality, disease severity, and ICU admission.
Methods: We analyzed data from the Spanish National Health Sys-
tem’s Hospital Discharge Records Database (NHSHDRD) of all COVID-
19 patients admitted in 2020. We collected data on patients with 
pulmonary aspergillosis as a secondary infection using ICD-10-CM. 
Multivariate logistic regression analysis was conducted to design 
predictive models for CAPA development in COVID-19 hospitalized 
patients and to identify the main factors related to severity and mor-
tality in this patient subgroup.
Results: Out of 252,114 patients, 0.27% developed Aspergillus super-
infection, with the majority being male (73.8%) and over 60 years old 
(78.2%). Mortality was notably higher in patients admitted to the ICU 
(61.8%) than those who were not (34.5%) (p < 0.0001), with an overall 
mortality rate of 53.3%.
Multivariate logistic regression analysis identified these risk factors 
for CAPA development: ICU admission (OR 3.857; 95% CI 2.87–5.18), 
leukemia (OR 5.86; 95% CI 3.86–8.921), lymphoma (OR 2.781; 95% 
CI 1.495–5.176), multiple myeloma (OR 4.465; 95% CI 2.212–9.02), 
COPD (OR 2.28; 95% CI 1.846–2.819), transplantation (OR 2.294; 95% 
CI 1.29–4.07), sepsis (OR 2.144; 95% CI 1.771–2.596), asthma (OR 1.88; 
95% CI 1.407–2.534), ARDS (OR 1.894; 95% CI 1.582–2.268), mechani-
cal ventilation (OR 5.91; 95% CI 4.385–7.973), age (OR 1.177; 95% CI 
1.10–1.25), and sex (OR 1.374; 95% CI 1.147–1.646); all significant 
at p < 0.0001. Logistic model predicts CAPA development with an 
AUROC of 0.903.
Additionally, logistic regression analysis identified several predic-
tors of hospital mortality: Aspergillus infection (OR 1.913; 95% CI 
1.592–2.299), age (OR 2.506; 95% CI 2.477–2.535), sex (OR 1.4; 95% 
CI 1.365–1.435), admission to the ICU (OR 2.2; 95% CI 2.085–2.331), 
mechanical ventilation (OR 2.62; 95% CI 2.46–2.79), ARDS (OR 2.436; 
95% CI 2.32–2.56), sepsis (OR 4.748; 95% CI 4.469–5.045), leuke-
mia (OR 1.454; 95% CI 1.298–1.628), lymphoma (OR 1.692; 95% CI 
1.484–1.928), multiple myeloma (OR 1.958; 95% CI 1.633–2.347), 
and transplantation (OR 2.273; 95% CI 1.99–2.596), all significant at 
p < 0.0001 Logistic model predicts CAPA mortality with an AUROC 
of 0.835.

Aspergillus
(N = 675)

No Aspergillus
(N = 251,439)

P‑value

ICU Admission 466 (69%) 22,491 (8.9%) p < 0.0001

Mechanical Ventilation 449 (66.5%) 15,211 (6%) p < 0.0001

COPD 117 (17.3%) 19,090 (7.6%) p < 0.0001

ARDS 261 (38.7%) 11,682 (4.6%) p < 0.0001

Sepsis 174 (25.8%) 6,227 (2.5%) p < 0.0001

Leukemia 26 (3.9%) 1,786 (0.7%) p < 0.0001

Lymphoma 11 (1.6%) 1,490 (0.6%) p < 0.0001

Multiple Mieloma 9 (1.3%) 687 (0.3%) p < 0.0001

Asma 52 (7.7%) 13,274 (4.3%) p = 0.005

Conclusions: Based on the Spanish NHSHDRD data, the incidence of 
CAPA among hospitalized patients was low. Our study highlights the 
significantly elevated risks of mortality, ICU admission, and mechani-
cal ventilation in this patient cohort. We identified several independ-
ent risk factors for the development of CAPA and hospital mortality, 
including age, gender, mechanical ventilation, sepsis, ARDS, leuke-
mia, lymphoma, multiple myeloma, and transplantation. Our find-
ings provide a valuable predictive tool for predicting the emergence 
of CAPA and unfavorable clinical outcomes in this particular group 
of patients.

A). Multivariate Logistic Model predicting CAPA development 
(AUROC = 0.903).
B). Multivariate Logistic Model predicting CAPA mortality 
(AUROC = 0.835).
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Introduction: After critically ill patient was extubated, there was a rate 
of reintubation of 20% within 48  h due to hypoxemia being the pri-
mary cause. The use of high-flow nasal cannula (HFNC) is a widely used 
alternative to prevent intubation, and may result in delayed reintuba-
tion. The ROX index (ratio of SpO2/FiO2 to breathing frequency) has 
been validated to predict HFNC success in subjects with hypoxemic 
respiratory failure. However, this index has not been testing in postex-
tubation patients, may be useful to reduce the chance of unnecessary 
reintubation or delayed reintubation.
Objectives: Validate test performance of ROX Index and the cut-off 
value to predict successful extubation in high-risk extubation failure 
patients treated with HFNC.
Methods: Prospective observational cohort study was conducted 
from Jan 1, 2022-Jan 1, 2023, with high-risk postextubation patients 
in medical ICU. The performance of ROX index in predicting success-
ful extubation was evaluated.
Results: 68 subjects  were included: 57 in success extubation group 
and 11 in reintubation group, age 74.5 ± 11.8  years. ROX index at 
2 h > 9.9, at 6 h > 10.3 and at 12 h > 10.5 predict successful extubation, 
with sensitivity 89.7%, 93.1%, and 100%, specificity 54.6%, 72.7%, and 
72.7%, area under the ROC values of 0.79, 0.90 and 0.87, respectively.
Conclusions: ROX index has a good diagnosis accuracy. The cut-point 
values of ROX index in this study presented a good performance to pre-
dicts success extubation in the high-risk postextubation failure patients.
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Introduction: Determining if a neuro-critically ill patient is suffering 
cerebral tissue hypoxia-mediated secondary brain injury is imperative 
to guiding their clinical care. However, cerebral tissue hypoxia may 
arise due to a multitude of pathophysiologic factors that manifest as 
impairments in convective and/or diffusive cerebral oxygen delivery 
but are as of yet detectable at the bedside.
Objectives: We aimed to determine the utility of blood-based bio-
markers of brain injury as a method to detect impairments in the dif-
fusion of oxygen from the cerebral vasculature into the brain (i.e. O2 
diffusion).
Methods: Radial artery and internal jugular vein blood gas and brain 
injury biomarker analyses were performed in 12 healthy controls and 
14 comatose patients with a hypoxic-ischemic brain injury (HIBI) fol-
lowing cardiac arrest. We measured cerebral blood flow (controls & 
HIBI patients) and brain tissue oxygen tension (PbtO2; HIBI only) prior 
to, and during, a ~ 10 mmHg reduction in arterial carbon dioxide ten-
sion (i.e., hypocapnia). The functionality of O2 diffusion was defined as 
the slope of the relationship between the hypocapnia induced change 
in cerebral oxygen extraction fraction (O2EF) and cerebral blood flow 
(ΔO2EF% ∙ ΔmL-1 ∙ min-1). The mean ± standard deviation for O2 dif-
fusion in the controls was used to calculate O2 diffusion Z-scores for 
controls and patients. A Z-score > 1.65, indicating an O2 diffusion that 
would be worse than 95% of a control population, was considered 
impaired O2 diffusion.
Results: O2 diffusion was impaired in HIBI patients with cerebral tis-
sue hypoxia (PbtO2 < 20  mmHg; -0.19 [− 0.26 – − 0.11] % ∙ mL-1 ∙ 
min-1; P = 0.01), but not patients without cerebral tissue hypoxia 
(PbtO2 > 20 mmHg; − 0.57 [− 1.40 – − 0.36] % ∙ mL-1 ∙ min-1; P = 0.99) 
when compared to controls (− 0.60 [− 0.75 – − 0.39] % ∙ mL-1 ∙ min-
1). The serum concentration of Neurofilament-light predicted impair-
ments in O2 diffusion (Z-score > 1.65) in HIBI patients with a sensitivity 
of 75% and specificity of 100% (receiver operator curve characteristic 
analysis area under the curve = 0.92; P = 0.001).
Conclusions: Blood-based biomarkers of brain injury hold promise as 
a tool for the bedside diagnosis of impairments in the diffusion of oxy-
gen from the cerebral vasculature into the brain. This may help inform 
patient care and help guide the implementation of treatments that 
aim to avoid cerebral tissue hypoxia.
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Introduction: It is estimated that 30% of patients with Guillain–Barre 
Syndrome (GBS) require intensive care unit (ICU) admission and 
mechanical ventilation (MV) secondary to acute respiratory failure. The 
higher tendency toward more complication and longer hospital stay 
have been reported with fair functional recovery.
Objectives: To evaluate the clinical characteristics and outcomes of 
patients with GBS admitted to ICU.
Methods: A retrospective observational study of all adult patients 
with GBS who required ICU admission in a tertiary care hospital in 
Riyadh, Saudi Arabia from Jan 1999 to Dec 2020. Patients were divided 
into two groups according to MV requirements. We reported the 
functional status at maximum follow-up using GBS disability score 
(Hughes’ scale).
Results: During the study period, 43 patients with GBS were admitted 
to the ICU. Their median age was 44 years (Q1, Q3: 37, 63), 23 patients 
(53.5%) were males and 26 (60%) had a history of chronic diseases. 
Sessional variations were observed with 24 (55.8%) admission during 
the colder season (Oct-Feb) with no significant difference in outcomes. 
The most common cause for ICU admission was acute respiratory fail-
ure (bulbar dysfunction in 12 patients [27.9%], respiratory distress with 
hypoxia in 12 [27.9%], and inability to clear airways in 6 [14%]). Most 
patients (n = 27, 62.8%) received MV for a median duration of 13 days 
(Q1, Q3: 11, 17). These patients had a significantly lower baseline mus-
cle strength (median medical research council sum score of 18 [Q1, Q3: 
2, 36] vs. 36 [Q1, Q3: 28.5, 42] in the non-MV group; P = 0.0043). The 
MV group had longer median stay in ICU (26 days [Q1, Q3: 22, 42] vs. 
6  days [Q1, Q3: 3, 6], P = 0.0001] and hospital (120  days [Q1, Q3: 70, 
174] vs. 39 days [Q1, Q3: 11, 91.5], P = 0.0007]. MV patients had more 
complications during ICU and hospital stay (deep vein thrombosis in 
2 [4.7%] patients, pulmonary embolism in 2 [4.7%], gastrointestinal 
bleeding in 2 [4.7%], bacteremia in 5 [11.6%], bedsore in 1 [2.3%], and 
side effects related to intravenous immunoglobulin in 4 [9.4%] vs. 
none in the non-MV group for all these complications. Most patients 
(n = 22, 81.5%) in the MV group had tracheostomy. For all patients, 
the best Hughes’ scale score was zero with full recovery in 11 patients 
(25.5%), 1–3 in 18 (41.8%), 4–5 in 12 (27.9%), and 6 in 2 (4.6%) who 
died in the hospital. The median Hughes’ scale score was higher in the 
MV group (3 [Q1, Q3: 3, 5] vs. 0.5 [Q1, Q3: 0, 3], P = 0.0005).
Conclusions: In patients with GBS who were admitted to ICU, higher 
rates of complications, longer stay, and worse functional recovery 
were observed among those who received MV. Further research is 
needed to address this population.
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Introduction: Magnesium perfusion is recommended in obstetric 
emergencies, such as eclampsia and HELLP syndrome (hemolysis, 
elevated liver enzymes, and low platelet count). Although magnesium 
high doses are generally safe [1], unrecognized accumulation, due to 
acute kidney injury (AKI), may cause significant morbidity and even 
death.
Methods: We present a case report of a patient with HELLP syndrome 
complicated by AKI. Informed consent was obtained.
Results: A 32-year-old pregnant woman was admitted to the hospi-
tal in the 32nd gestational week due to a high fetal cardiac rate and 
uterine growth restriction. In the next few days, she developed severe 
HELLP syndrome and preeclampsia. AKI was also noted. An urgent 
cesarean section was performed. She was started on magnesium sul-
fate (4  g bolus followed by perfusion 2gr/h). Sixteen hours later, she 
developed progressive weakness, slurred speech, and tongue paresis, 

along with visual disturbances and bradycardia. Magnesium toxicity 
was suspected and perfusion stopped. (Table 1) Complete neurologic 
recovery was noted. Nifedipine was started for blood pressure control.
HELLP syndrome develops in 0.5–0.9% of all pregnancies. It is com-
plicated with AKI in 36–50%. Admission to Intensive Care is strongly 
recommended due to the maternal and fetal high risk of death (11.5% 
and 26–48.2%, respectively) [2].
Clinical signs of magnesium toxicity, including loss of deep tendon 
reflexes and progressive weakness, including the diaphragm and res-
piratory muscles, along with hypotension and complete heart block 
should foster immediate discontinuation of magnesium.
Conclusions: AKI is a common complication of HELLP syndrome, and 
poses a high risk for toxicity when high magnesium doses are adminis-
tered. Clinical awareness is crucial to ensure patient safety.

Table 1 (abstract 000755) Blood analytical results, along the first days 
of internship compared to the day of birth (D0) and last previous results 
(D -22)
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Introduction: Acute cholangitis is an acute inflammatory disease of 
the bile duct that occurs when biliary obstruction results in cholesta-
sis and biliary infection. Several studies have investigated predictors 
of acute cholangitis severity, suggesting procalcitonin, presepsin, and 
the delta neutrophil index (DNI) as prognostic markers. However, their 
high cost or dependence on specific analyzers prevents their wide 
availability. The neutrophil–lymphocyte ratio (NLR) is reportedly pre-
dictive of adverse outcomes in acute pancreatobiliary diseases. The 
NLR is predictive of disease severity, septic shock, organ failure, or ICU 
admission in acute pancreatitis and cholecystitis. We evaluated the 
utility of the NLR for predicting the severity of acute cholangitis.
Objectives: We investigated the predictive value of the neutrophil-
lymphocyte ratio (NLR) in acute cholangitis.
Methods: We retrospectively evaluated 178 patients with acute chol-
angitis who underwent biliary drainage. The severity of acute chol-
angitis was graded according to the Tokyo 2018 guideline. Patients 
were dichotomized according to the acute cholangitis severity in two 
groups, and blood culture positivity. The baseline NLR and white blood 
cell (WBC) count were compared between groups.
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Results: The severity of acute cholangitis was graded as mild, moder-
ate, or severe in 59 (33.1%), 89 (50%), and 30 (16.9%) patients, respec-
tively. Positive blood culture (n = 62) was observed more frequently in 
severe acute cholangitis The NLR was significantly higher in patients 
with severe cholangitis and positive blood culture. The area under the 
curve (AUC) for the NLR and WBC, for severe acute cholangitis was 0.85 
and 0.69 respectively. The AUC for the NLR and WBC for positive blood 
culture was 0.74 and 0.62, respectively; the NLR had greater power 
to predict disease severity and positive blood culture. The sequential 
NLR values from admission to 3 days after admission were significantly 
higher in patients with severe cholangitis.
.

Table (abstract 000756) Demographic and clinical characteristics of 
178 patients diagnosed with acute cholangitis

Mild‑to‑Moderate 
Acute Cholangitis 
(n = 150)

Severe Acute 
Cholangitis 
(n = 28)

p-Value

Age, mean ± SD, 
years

74.8 ± 12.7 79.5 ± 10.95 0.038

Etiology of acute 
cholangitis

Choledocholithiasis 132 (74.1%) 18 (10.1%) 0.789

Benign biliary 
stricture

8 (4.5%) 1 (0.6%) 0.401

Malignant biliary 
stricture

17 (9.5%) 2 (1.2%) 0.908

Biliary drainage 
method

< 0.001

ERCP 136 (76.4%) 16 (9%)

PTBD 14 (7.9%) 12 (6.7%)

Laboratory data < 0.001

WBC count (/µL) 9.5 16.2

NLR 8.15 24.84

Conclusions: The ratio of neutrophils and lymphocytes is a reliable 
predictor in predicting adverse outcomes in patients with acute chol-
angitis. The high predictive value of PCT, as well as the high availability 
and low cost of clinical blood testing, make NLR a more promising test 
in clinical practice.
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Introduction: Postoperative infections (PI) are one of the most com-
mon causes of death after bilateral lung transplant (LT). Overall 
prevalence of Gram-negative (GN) pathogens is increasing annu-
ally (4.33/1000 recipient-days); the prevalence of multidrug-resistant 
(MDR) GN is around 30% after LT. PI in LT recipients due to GN MDR, 
are associated with an in-hospital mortality six times greater than 
recipients experiencing GN bacterial infections with no antimicrobial 
resistances. Long-term exposure to immunosuppression to prevent 
graft rejection has been recognized as the most relevant risk factor 
for increasing vulnerability to infections. However, the benefit of ‘per-
sonalized’ surgical prophylaxis in LT recipients pre-colonized by Gram-
negative (GN) bacteria is still unclear.
Objectives: With this retrospective observational study, enrolling LT 
recipients pre-colonized by GN bacteria, we aimed to assess: i) the 
overall prevalence of MDR GN bacteria, over the whole bacterial iso-
lates, within the first 30  days following bilateral LT; ii) the prevalence 
of infections and colonizations due to MDR GN bacteria; and ii) the 
impact on short- and mid-term outcomes of the exposure to ‘standard’ 
or ‘targeted’ surgical prophylaxis (according to in vitro susceptibility).
Methods: All consecutive bilateral LT recipients admitted to the Inten-
sive Care Unit of the University Hospital of Padua (February 2016–
2023) were retrospectively screened. Only patients with pre-existing 
GN bacterial isolations were enrolled and analyzed according to the 
antimicrobial surgical prophylaxis (‘standard’ vs. ‘targeted’ to preopera-
tive colonizations).
Results: One hundred eighty-one LT recipients were screened, 46 
were enrolled. Twenty-two (48%) participants received ‘targeted’ 
prophylaxis, while 24 (52%) were exposed to ‘standard’ prophylaxis. 
The overall prevalence of postoperative MDR GN bacteria isolation 
was 65% (30 patients), without differences between surgical prophy-
laxis (p-value 0.364). The most frequent MDR GN bacteria isolates were 
Pseudomonas aeruginosa and Klebsiella pneumoniae from respiratory 
samples. The prevalence of 30-day infection due to MDR GN bacteria 
was 50%. Of these recipients, 4 belonged to the ‘standard’ and 11 to 
the ‘targeted’ prophylaxis (p-value 0.027).
Conclusions: The administration of a ‘targeted’ prophylaxis in LT pre-
colonized recipients does not prevent the occurrence of postoperative 
MDR GN bacteria and infections.
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Introduction: Acute cholangitis (AC) is a medical emergency and sys-
temic condition due to biliary infection and obstruction with an asso-
ciated high mortality rate [1,2].
Previously, the levels of leukocytosis and C-reactive protein (CRP) were 
assessed for predicting the severity of AC, but neither was found to 
be useful [1–5]. On the other hand, procalcitonin (PCT) was shown to 
increase in the first hours after systemic inflammation and peaked ear-
lier than CRP did in the plasma [6].
Objectives: The aim of this study is to evaluate the potential use of 
PCT level in defining the severity of AC apart from the standard acute-
phase reactants.
Methods: A total of 134 patients who were diagnosed with AC 
between Juny 2019 and March 2022 were included in the study. We 
examined the relationship between WBC count, erythrocyte sedimen-
tation rates (ESR), PCT level, CRP level, USI findings, and the disease 
stage.
Results: 134 patients diagnosed with acute cholangitis were included 
in the study. 57 of them (42.5%) were male. The mean age of the 
patients was 58.93 ± 1.96 (min: 19; max: 94). When we classified the 
patients for the severity grades of acute cholangitis, 52 (38.8%) were 
allotted to grade 1, 37 (27.6%) to grade 2, and 45 (33.6%) to grade 3.
The laboratory values for PCT, white blood cell (WBC), C-reactive pro-
tein (CRP), the international normalised ratio (INR), and platelet, which 
were measured to determine the severity grade of acute cholangitis, 
are listed in Table 1.
Univariate analysis of demographical, physiological, and process 
parameters revealed values of age (p < 0.001), PCT (p < 0.001), CRP 
(p < 0.001), INR (p = 0.001), and platelet (p = 0.012) as the factors which 
affected clinical severity (Table 2).

Table 1 (abstract 000759) Laboratory median values of patients

Laboratory value Median Q1–Q3

PCT (ng/ml) 0.333 0.078–1.67 0.333 0.078–1.67

WBC (× 109 /L) 11.0 7.7–14.3

CRP (mg/L) 2.39 0.84–8.91

INR 1.07 1.02–1.14

Platelets (× 109 /L) 223 169–272

Table 2 (abstract 000759) Univariate analysis of factors affecting the 
severity of acute cholangitis and relationship between procalcitonin 
values and acute cholangitis severity levels

Grade 1 
median (Q1–
Q3)

Grade 2 
median (Q1–
Q3)

Grade 3 
median (Q1–
Q3)

p

Gender 0.436

Male 16 12 29

Female 36 25 16

Age 49.50 
(36–61.75)

72.00 (48–79) 72.50 
(62.75–81)

 < 0.001

PCT 0.104 
(0.03–0.65)

0.353 
(0.09–1.61)

1.466 
(0.17–9.00)

 < 0.001

WBC 10,550 (8342–
13,100)

12,900 (8010–
18720)

11,280 (6777–
18,225)

0.338

CRP 1.06 (0.31–
2.43)

1.87 (0.97–
4.29)

9.07 
(2.90–17.82)

 < 0.001

INR 1.04 (1.00–
1.09)

1.09 (1.04–
1.16)

1.11 (1.05–
1.21)

0.001

Conclusions: The higher the severity level of the patients, the higher 
the PCT levels in patients. We found a difference between the patients’ 
PCT values and their severity grades of acute cholangitis. PCT can be 
used as an effective laboratory method in the severity assessment of 
acute cholangitis, yet we need additional studies, which would include 
a higher number of the patient population.
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Introduction: Meningitis is an infectious disease affecting the central 
nervous system, with potentially life-threatening consequences (1). 
Current evidence suggests that early diagnosis and initiation of appro-
priate antibiotics are crucial to improve patient outcomes (2). Dexa-
methasone has also demonstrated a benefit for patients infected with 
Streptococcus pneumoniae in particular (3). This study aims to assess the 
quality of clinical management in suspected meningitis cases across 
various intensive care units (ICUs) by evaluating the documentation 
of symptoms and signs, diagnostic workup, treatment, and patient 
outcomes.
Methods: We conducted a dual-center, retrospective audit of patients 
with suspected meningitis admitted to ICUs over a 5-year period 
(2017–2022) of patients with a diagnosis code including “meningitis” 
or “meningococcal sepsis”. Important data points were collected: docu-
mented symptoms (headache, altered mental status, neck stiffness), 
signs (fever, rash, abnormal neurology), presence or absence of sei-
zures, signs of shock (HR > 90, SBP < 100, Lac > 2.0), blood cultures sent 
and results, lumbar puncture (LP) sent and results, referral for intensive 
care review, administration and timing of antibiotics (Ceftriaxone), 
antivirals, steroids, survival, and length of stay (LOS).
Results: A total of 16 suspected meningitis cases (9 males: 7 females 
and an average age of 55.6  years) were identified across participat-
ing ICUs. Symptoms of meningitis including headache, altered mental 
status, and neck stiffness were documented in 15 (94%) of the cases. 
Signs including fever, rash, and abnormal neurology were docu-
mented in all (100%) of the cases. Intensive care review was conducted 
in 15 (94%) cases within 24 h of presentation. 14 (88%) patients were 
intubated either in the emergency department or on admission to ICU. 
Seizures were recorded in 8 (50%) of patients, and signs of shock were 
present in 9 (56%) patients. Lumbar punctures were performed in 14 
(88%) patients, yielding positive results in 9 (56%) cases, of which 7 
(44%) isolated Streptococcus pneumoniae and 2 (13%) isolated Neisseria 
meningitidis. Blood cultures were sent in all patients (100%), with 12 
(75%) returning positive results. 11 (69%) of blood cultures grew Strep-
tococcus pneumoniae and 1 (6%) grew Neisseria meningitidis. Ceftriaxone 
was administered in 15 (94%) patients. Additionally, 10 (63%) patients 
received antivirals and 11 (69%) patients received steroids. The survival 
rate was 75%, and the median LOS was 14.4 days.
Conclusions: The study revealed variability in the documentation of 
symptoms and signs, as well as the administration of specific treat-
ments in suspected meningitis cases. Although most cases were 
managed according to established guidelines, there is room for 
improvement in some areas, such as the timely administration of anti-
biotics, antivirals, and steroids. These findings highlight the need for 
continued education and reinforcement of best practices in meningitis 
management.

Figure 1
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Introduction: Multidrug-resistant bacteria (MDR) are a major public 
health problem. Surveillance of microbiological isolates, both coloni-
zations and infections, in Services such as Inte40635_2023_546nsive 
Care Units (ICU) are crucial for controlling the spread of these bacteria, 
as well as for choosing empirical antibiotic treatment.
Objectives: To analyze the microbiological isolates of MDR taken in 
our ICU during the years 2021–2022 and their temporal distribution.
Methods: A retrospective descriptive observational study of MDR iso-
lates from January 1, 2021 to January 29, 2022 from patients admitted 
to our ICU. It is a multipurpose 12-bed ICU expanded to 24 beds dur-
ing the pandemic period. Oropharingeal and rectal exudate samples 
are collected and the isolates are therefore due to infection as well as 
MDR colonization.
Results: During the study period we had a total of 892 MDR isolates, 
648 (72.64%) in 2021 and 244 (27.35%) in 2022.
Regarding the annual isolates ordered by frequency: in 2021: an 
outbreak of  Acinetobacter baumanii  (AB) only sensitive to tigecycline 
appears at the beginning of the year with a total of 374 positive sam-
ples (41.92%), between the months of January to May, after which we 
did not obtain any positive isolates for this MDR again. The second 
bacterium was  multiresistant Pseudomonas  (MR-P) with 134 isolates 
(20.67%) followed by Klebsiella pneumoniae ESBL (KP-ESBL) with 67 iso-
lates (10.33%). Enterobacteriaceae with carbapenemase(EBC) we obtained 
41 (6.32%), methicillin-resistant Staphylococcus auseus (MRSA)31 (4.78%), 
and  vancomycin-resistant Enterococcus  (VRE) 1 (0.15%). In 2022 we 
obtained by frequency: MRSA with 113 isolates (46.31%) followed by 
MR-P with 57 (23.36%), KP-ESBL 49 (20.08%), EBC 25 (8.19%) and VRE 0.
Regarding the temporal distribution of the isolates: a very clear AB 
outbreak appears at the beginning of 2021. MR-P has a more constant 
distribution during 2021 and more intermittent in 2022. KP-ESBL has 
grouped its isolates into two–three months in both years. MRSA in 
2021 presents almost all its cases at the beginning of the year while in 
2022 it is more constant throughout the year. EBC has a clear peak in 
the months of July–August in both years.
Conclusions: The most frequent MDR in our ICU were: AB (41.92%), 
MR-P (21.41%), MRSA (16.14%) and KPB (13%). Despite the fact that 
AB isolates account for 41.92% of the total, after the eradication of the 
outbreak this MDR was not isolated again.
BMR isolates (except AB, which was an outbreak) change over the 
years. Bacteria such as MR-P and MRSA have a more continuous dis-
tribution while others such as KP-ESBL and EBC have grouped most of 
their isolates for 2–3 months of the year.

https://doi.org/10.1016/S1473-3099(07)70050-6
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VRE are the least isolated MDR in our ICU, accounting for 0.11% of the 
total.
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Introduction: Septic cardiomyopathy (SCM) is a frequently encoun-
tered entity in the course of a septic shock episode. Current guidelines 
recommend against the use of levosimendan for themanagement of 
septic patients with SCM. Moreover, there are no evidenced based rec-
ommendations for the management of cardiogenic shock due to SCM.
Objectives: To evaluate the efficacy of levosimendan administration in 
the management of septic patients with SCM and cardiogenic shock.
Methods: Observational study of patients admitted in the Intensive 
Care Unit (ICU) of the University Hospital of Larissa, presenting car-
diogenic shock due to severe SCM. Patients were included if they pre-
sented severely reduced left ventricular ejection fraction (LVEF < 30%) 
and signs of circulatory failure (lactate > 2 mmol/lt, ScvO2 < 70%).
Results: Twenty three patients were included in the study. The median 
age was 61 (30, 84) years and 14 (61%) were male. The median time for 
SCM establishment (from the last known cardiac function level) was 
7.5 (2, 56). All patients presented sepsis induced cardiogenic shock as 
depicted by a depressed EF [median EF 15% (5, 30)], ScvO2 [median 
62% (38, 74)], and increased Pa-vO2 [median 10.8 (1, 15) mmHg] and 
lactate [median 4.4 (2, 18) mmol/lt]. The median troponin levels were 
0.38 (0.01, 10) ng/ml. All the patients received noradrenaline and 
vasopressin.
Fourteen patients (61%) were treated with levosimendan, and the 
rest received dobutamine (n = 2) or only noradrenaline. Patients in 
the levosimendan group were more severely ill compared to the 
other treatment group [APACHE II: 27 (14, 37) vs 14 (13, 28), respec-
tively, p = 0.012] and there was a trend for more decompensated LV 
function depicted by the LVEF [15 (10, 20) vs 20 (15, 25), respectively, 
p = 0.061] and the Pa-vCO2 [12 (10, 15) vs 9 (5, 14), p = 0.069], one of 
the indices indicating more severe circulatory failure. Concerning 
the response to the treatment administered, patients in the levosi-
mendan group presented significantly higher increase in LVEF after 
five days [250% (− 25, 350) vs 0 (− 25, 100), p = 0.02], and significant 
decreases in lactate clearance during the first 12 [− 34.5% (− 50, 3) 
vs 2.2% (− 100, 31), p = 0.014] and 24 h [− 48% (− 10, − 78) vs 28% 
(− 48, 71), p = 0.05] (Table 2). Concerning the ScvO2 values there was 
a significant decrease in the levosimendan group across the first 72 h 
[p = 0.002 (ANOVA)], while in the other treatment group the change 
did not reach statistical significance (p = 0.063).
In nine patients in the levosimendan group (64.3%), SCM was resolved 
vs 2 (22.2%) in the other treatment group (p = 0.054). ICU survival was 
higher in the first group (50% vs 22.2%) although it did not reach sta-
tistical significance (p = 0.172).
In Cox Regression analysis, the confounders affecting survival were 
the ejection fraction that the patients presented during the episode 
of septic cardiomyopathy [HR 0.887 (95% CI 0.790 to 0.996), p = 0.042]. 
On the contrary, the APACHE II score was not identified as a predictor.
Conclusions: Levosimendan can reverse the adverse signs of circula-
tory failure in patients with circulatory failure due to cardiogenic shock 
in the course of a septic episode, while it results in higher likelihood of 
improvement in the left ventricular function.

Figure 1 (abstract 000763) Survival function in the two groups
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Introduction: Enhanced oxidative stress and inflammation are the 
main pathophysiologic explanations for the relationship between 
hyperoxemia and ventilator-associated pneumonia (VAP), suggested 
by a retrospective clinical study [1].
Objectives: The primary objective of this study was to assess the 
impact of hyperoxemia at ICU admission on VAP occurrence.
Methods: This prospective observational cohort study was 
conducted in a 50-bed mixed ICU during a four-year period. All 
adult patients requiring > 48  h of invasive mechanical ventila-
tion were included. Inclusions were discontinued for almost a 
year due to COVID-19 pandemic. Hyperoxemia at ICU admission 
was defined as a percentage of time ≥ third quartile spent with 
peripheral capillary oxygen saturation (SpO2) ≥ 98% during the 
first 24 h. SpO2 was continuously collected with non-invasive 
infrared sensor during the whole period of mechanical ventila-
tion. VAP was defined using clinical, radiologic and quantitative 
microbiological data. The cumulative incidence of VAP accord-
ing to the presence of hyperoxemia was estimated using the 
Kaplan–Meier method. The association of hyperoxemia with the 
probability of VAP event was assessed using Cox’s proportional 
hazard model.
Results: Among the 534 patients included in the analysis, 289 (54,1%) 
had hyperoxemia at ICU admission. One hundred and twelve (21%) 
developed at least one VAP episode including 68 (23,5%) in the « 
hyperoxemia group» versus 44 (18%) in the group without hyperox-
emia. Hyperoxemia was significantly associated with VAP occurrence 
(adjusted HR 1.53 [95%IC 1.03–2,26]) (Figure). VAP episodes were 
mainly related to Gram-negative bacilli, 27% were polymicrobial and 
19.6% related to multidrug resistant bacteria.
Conclusions: Hyperoxemia is significantly associated with increased 
risk for VAP.
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Figure  (abstract 000764) Cumulative incidence of VAP according to 
the presence of hyperoxemia at admission
Abbreviation: VAP = ventilator-associated pneumonia
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Introduction: High-flow nasal cannula oxygenation (HFNC) is a useful 
non-invasive respiratory support that may reduce the need for inva-
sive mechanical ventilation (IMV) [1]. However, COVID-19 pneumo-
nia may delay intubation because of the long duration of the illness 
and unawareness of severe hypoxemia [2, 3]. Although some recom-
mend early intubation, the course of hypoxia-induced lung injury in 
COVID-19 varies [4]. Some patients recover after the inflammatory 
stage, while others require IMV after acute exacerbation [5]. The need 
for intubation has been predicted using the ROX index, a fraction of 
oxygen saturation, FiO2, and respiratory rate, during early HFNC in 
patients with COVID-19 pneumonia [6, 7, 8]. However, there are no 
reports of ROX index use in patients requiring long-term HFNC.
Objectives: To evaluate the efficacy of ROX index for predicting intu-
bation need in patients with COVID-19 pneumonia-induced respira-
tory failure requiring long-term HFNC.
Methods: This single-centre retrospective study included patients 
with COVID-19 pneumonia requiring HFNC, who were admitted to our 
hospital from September 2020 to April 2022. Patients who received 
at least 48  h of HFNC were selected. The patients were divided into 
two groups: those weaned from HFNC (success group) and those that 
required intubation (failure group). ROX index was evaluated 2, 6, 12, 
24, 36, 48, 60, and 72 h after HFNC initiation. The prediction accuracy 
of the ROX index for intubation was evaluated using the ROC curve 
and quantified using AUROC.

Results: The study included 120 patients. Among them, 75 patients 
received HFNC for ≥ 48 h (61 [81%] and 14 [19%] in the success and fail-
ure groups, respectively). The median duration of HFNC was 119 and 57 h 
in the success (time-to-weaning) and failure (time-to-intubation) groups, 
respectively (p = 0.01). No significant difference in gender (male: 77 vs 
86%, p = 0.72), BMI (median: 26 vs 25  kg/m2, p = 0.74), smokers (43 vs 
64%, p = 0.23). The respiratory status before HFNC initiation tended to be 
slightly worse in the failure group than in the success group: RR (24 vs 26 /
min, p = 0.81), SpO2 (92 vs 90%, p = 0.02), and O2 (8 vs 9 L/min, p = 0.04). 
ROX indexes were similar in both groups from 2 to 24 h after HFNC initia-
tion; however, they were significantly lower in the failure group than in the 
success group from 36 to 72 h. The ROX index since 36 h after HFNC initia-
tion was a useful predictor of HFNC failure (AUROC: 0.82–0.89) (Table 1). 
ROX index ≤ 7.1 accurately predicted intubation 48 h after HFNC initiation.
Conclusions: Some patients with COVID-19 pneumonia required intu-
bation on deterioration of respiratory condition soon after HFNC initia-
tion. Patients whose condition was stable at first but worsened after 
36 h also required intubation. Long-term monitoring of ROX index in 
patients with COVID-19 pneumonia requiring HFNC could help predict 
the need for and avoid delays in intubation.

Table 1.
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Introduction: Septic shock remains a leading cause of mortality in 
intensive care units (ICU), with mortality rates ranging between 30–40%. 
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Despite advances in understanding and management, some patients 
progress to refractory septic shock with a mortality rate exceeding 
90%. Hemoadsorption therapies have emerged as an additional tool to 
restore immune homeostasis and target cytokine neutralization.
Objectives: To evaluate the effectiveness of hemoadsorptive therapy in 
treating refractory septic shock in a non-concurrent cohort of patients, 
building on current knowledge and experience in the clinical setting.
Methods: A non-concurrent review of patients admitted to the ICU with 
refractory septic shock who received hemoadsorptive therapy over five 
years was conducted. Clinical variables, including age, gender, APACHE II 
and SOFA scores, vasopressor requirements, and laboratory parameters, 
as well as in-hospital mortality and mortality at 30 and 90  days, were 
analyzed. Descriptive statistics were calculated, and pre- and post-ther-
apy variables were compared using the Mann–Whitney test.
Results: The median age of the cohort was 65.5  years, with a male-
to-female ratio of 0.43. Hemoadsorptive therapy was associated 
with a reduction in vasopressor requirements, with a median initial 
noradrenaline requirement of 0.7 mcg/kg/min (IQR 0.45–0.8875) 
decreasing to 0.12 mcg/kg/min (IQR 0–0.225) post-therapy. Median 
APACHE II scores pre- and post-therapy were 30.5 and 20.5, respec-
tively, while SOFA scores were 13.5 and 11.5, without statistical sig-
nificance. Median lactate levels decreased by 62%, from 7.86  mmol/l 
pre-therapy to 2.97  mmol/l post-therapy. Inflammatory parameters, 
such as C-reactive protein, decreased from 206 mg/dL to 180 mg/dL, 
and procalcitonin decreased from 58 to 8.91. In-hospital mortality was 
0.57, increasing to an index of 0.64 at 90 days of follow-up.
Conclusions: Hemoadsorptive therapy demonstrated encourag-
ing efficacy in the management of refractory septic shock in our 
non-concurrent cohort of 14 patients. A significant decrease in vaso-
pressor requirements, lactate levels, and inflammatory parameters was 
observed, although changes in APACHE II and SOFA scores were not 
statistically significant. These promising results warrant further investi-
gation through larger cohort studies to evaluate the impact of hemoad-
sorptive therapy on long-term mortality and to explore its potential role 
as a standard treatment option for refractory septic shock.

Figure 1 (abstract 000768)  Compares median NAD doses using Box 
plots, prior to and after therapy initiation. On the right-hand side, the 
trajectory of NAD doses before and after therapy is evaluated using a 
paired sample graph

Figure 2 (abstract 000768) Compares median DVA doses using Box 
plots, prior to and after therapy initiation. On the right-hand side, the 
trajectory of DVA doses before and after therapy is evaluated using a 
paired sample graph
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Introduction: Ventilator associated lower respiratory tract infections 
(VA-LRTI) are among the most common infectious complications 
occurring in the intensive care unit (ICU) (1). They include both ven-
tilator-associated tracheobronchitis (VAT) and ventilator-associated 
pneumonia (VAP). Immunocompromised patients account for a grow-
ing proportion of critically ill patients. Using the TAVEM database, we 
have recently shown that immunocompromised patients had a lower 
incidence of VA-LTRI when compared to non-immunocompromised 
patients (2), but the influence of immunosuppression (IS) type on VA-
LRTI has not yet been investigated.
Objectives: To determine whether immunosuppression of hemato-
logic cause is a risk factor for developing a VA-LRTI in comparison to 
other types of immunosuppression.
Methods: We conducted a multicenter, retrospective cohort study to 
investigate whether the type of IS (hematologic malignancy or other 
type) had an impact on incidence, microbiology and outcome of 
VA-LRTI. We merged two multicenter databases, TAVEM (3) and COV-
APID  (4). Immunocompromised adults requiring mechanical ventila-
tion for more than 48  h were included and classified in two groups: 
hematologic malignancies and others.
Clinical outcomes and occurrence of a VA-LRTI, VAP and VAT were 
collected. Patients were followed up until day 28 or ICU discharge if 
it occurred before. The association of the type of immunosuppres-
sion with 28-day cumulative incidence of VA-LRTI, VAP and VAT was 
assessed by fitting cause-specific Cox models with death and extuba-
tion alive as competing risks. Analysis were adjusted for center and 
pre-specified baseline confounders.
Results: 854 immunocompromised patients were included, among 
whom 162 had an hematologic malignancy. Mean age was 65 (56 to 
74), with 57.6% of male patients. Mean SAPS II at baseline was 53.0 
(41.0 to 66.0). Leading causes of ICU admission were pneumonia, res-
piratory failure, ARDS, sepsis and shock. Hematologic malignancies 
were associated with a lower 28-day cumulative incidence of VA-LRTI 
(13.6% versus 20.1% for other patients, cause-specific hazard ratio 
[cHR] 0.59, 95%CI 0.36 to 0.97, p = 0.035) (Figure 1).
VAT incidence did not vary between groups (Figure  2), but VAP tended 
to be less frequent in hematologic patients (9.3% versus 13.9% for other 
patients, cause-specific hazard ratio [cHR] 0.55, 95%CI 0.29 to 1.04, 
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p = 0.064) (Figure 3). Both extubation alive and ICU discharge alive were 
less frequent in hematological patients in both adjusted and non-adjusted 
analysis.
Conclusions: Hematologic patients had a lower 28-day cumulative inci-
dence than other immunocompromised patients of VA-LRTI, mainly due to 
a lower VAP incidence. Hematologic patients had worse clinical outcomes.

Figure 1 (abstract 000769) 28-day cumulative incidence of VA-LTRI

Figure 2 (abstract 000769) 28-day cumulative incidence of VAT

Figure 3  (abstract 000769) 28-day cumulative incidence of VAP
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Introduction: Healthcare-associated infections (HCAIs) are the 
most common adverse event in hospitalized patients worldwide. 
Although the burden of HCAIs in high-income countries is widely 
known, limited data is available to assess the characteristics and 
outcomes of HCAIs in low and middle-income countries (LMICs). 
This study was part of the IMPACTO-MR, a Brazilian nationwide 
platform to assess infections and multidrug resistance in intensive 
care units.
Objectives: We aimed to assess the impact of HCAI on hospital length 
of stay (LOS) and mortality in critically ill patients from Brazil.
Methods: This observational prospective cohort study was nested 
in the IMPACTO-MR platform. We included all adult patients admit-
ted to the 51 participating ICUs from September 2019, to December 
2021. We collected baseline and demographic data at ICU admis-
sion, daily data on HCAIs (ventilator associated pneumonia – VAP, 
catheter-associated bloodstream infection – CABSI, catheter-related 
urinary tract infection – CAUTI), LOS and vital status at hospital dis-
charge. HCAIs were defined based on Brazilian Health Regulatory 
Agency (ANVISA) criteria. A multi-state model adjusted for age, SAPS 
3 and admission type and considering the exposure to HCAIs risk 
as a time dependent variable was built to evaluate hospital LOS. A 
Cox Model adjusted for age, SAPS 3 and admission type was used to 
evaluate mortality.
Results: We included a total of 67,473 patients in this analysis. 
The infection densities were: 2.13 CABSI/1000/device-days, 1.5 
CAUTI/1000/device-days, and 7.7 VAP/1000/device-days. Patients’ 
characteristics are shown in the table below. Patients with HCAI were 
younger, had a higher proportion of males and clinical admission rea-
son, higher SAPS 3 scores, and more COVID-19 diagnosis at ICU admis-
sion. The mean Hospital LOS was 17.4 days vs 41.7 days and Hospital 
Mortality was 24.8% vs. 57.6% in the no-HCAI vs HCAI groups, respec-
tively. Our multi-state model showed an increase in Hospital LOS of 
4.1 days (95% CI 3.2; 5.0, p < 0.001). HCAIs also increased the mortality 
risk, when compared to patients without HCAIs (HR 1.29, 95% CI 1.22; 
1.36, p < 0.001).
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HCAI

No (n = 64,200) Yes (n = 3273)

Age, y 61.1 ± 17.7 59.5 ± 16.7

Men, n (%) 33,841 (52.7%) 1971 (60.2%)

Admission type at first ICU admis‑
sion, n (%)

Clinical 38,288 (66.2%) 2638 (80.7%)

Elective Surgery 14,054 (24.3%) 232 (7.1%)

Emergency Surgery 5534 (9.6%) 398 (12.2%)

Charlson Comorbidity Index 1.4 ± 1.9 1.3 ± 1.9

Modified Frailty Index 1.4 ± 1.3 1.4 ± 1.3

SAPS 3 46.1 ± 16.6 57.8 ± 15.6

COVID‑19 at ICU admission, n (%) 5967 (9.3%) 967 (29.5%)

HCAIs, n* 0 4068

CABSI, n (%) 0 (0%) 1133 (27.8%)

CAUTI, n (%) 0 (0%) 688 (16.9%)

VAP, n (%) 0 (0%) 2247 (55.3%)

Hospital LOS, d 17.4 ± 29.9 41.7 ± 32.7

Hospital Mortality 15,195 (24.8%) 1790 (57.6%)

* Each patient might have more than 1 distinct infection
SAPS 3: Simplified Acute Physiology Score 3

Conclusions: Our results show that HCAIs increase both hospi-
tal LOS and mortality. To our knowledge, this is the biggest study 
on this subject in LMICs, adding important and robust informa-
tion to the literature on the burden of HCAIs. Also, the use of a 
multistate model evaluating LOS, showed that although HCAIs 
are associated with longer LOS, its magnitude is lower than previ-
ously published.
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Introduction: Hypoxic ischemic brain injury (HIBI) following cardiac 
arrest is associated with poor outcomes. Elevations in arterial carbon 
dioxide tension (PaCO2), termed hypercapnia, may hold promise for 
mitigating secondary injury following HIBI by increasing cerebral 
blood flow (CBF) and oxygen delivery.
Objectives: We aimed to determine the effect of mild hypercapnia on 
CBF, brain oxygenation, cerebral arterio-venous differences (a-vDIFF) 
of blood-based brain biomarkers and cerebrovascular CO2 reactivity in 
humans with HIBI versus healthy controls.
Methods: Twenty HIBI patients and 14 healthy controls had radial 
artery and jugular venous bulb catheters placed to measure blood 
gases and collect blood specimens for the analysis of blood-based 
brain biomarkers. The a-vDIFF was determined from the arterial and 
jugular bulb blood samples, where a negative value indicates cerebral 
release. Jugular venous bulb oxygen saturation (SjvO2) was meas-
ured as an index of brain oxygenation (oximetry), while blood velocity 
through the middle cerebral artery (MCAv) was measured as an index 
of CBF (using transcranial Doppler ultrasound). Physiologic data and 
blood specimens were collected prior to and during mild hypercapnia 
(+ 10 mmHg PaCO2) in the HIBI patients (1 & 2 h of hypercapnia) and 
healthy controls (5 min of hypercapnia).
Results: In the HIBI patients, hypercapnia led to a modest (~ 5%) 
increase in MCAv from 38 [33–48] to 40 [35–52] cm/s (P = 0.03; 2  h 
timepoint); however, SjvO2 remained unchanged (76 [65 – 79] vs. 76 
[65–83] %; P = 0.73). In the healthy controls, hypercapnia increased 
MCAv (78 [68–97] vs. 105 [87–128] cm/s; P < 0.0001) and SjvO2 (69 
[65–72] vs. 80 [78–83] %; P < 0.0001). Comparing HIBI patients to con-
trols, cerebrovascular reactivity to CO2 was markedly (~ 95%) lower in 
the HIBI patients (0.14 [− 0.01–0.70] vs. 2.97 [2.41–3.82] cm/s/mmHg; 
P < 0.0001). In the HIBI patients, the arterial concentrations and a-vDIFF 
of blood-based brain injury biomarkers glial fibrillary acidic protein 
(GFAP), neurofilament light (Nf-L), and Tau remained unchanged. In 
the healthy controls, arterial concentrations of blood-based brain 
injury biomarkers Nf-L and Tau remained unchanged, however GFAP 
increased (66 [56–84] vs. 83 [64–97] pg/mL; P = 0.0003). The a-vDIFF of 
blood-based brain injury biomarkers in the healthy controls remained 
unchanged with hypercapnia.
Conclusions: Mild hypercapnia in patients with HIBI led to a mod-
est increase in MCAv but lower cerebrovascular CO2 reactivity than 
healthy controls. This impairment in cerebrovascular CO2 reactivity 
was associated with no improvement in SjvO2 during mild hypercap-
nia. Arterial concentrations and a-vDIFF of blood-based biomarkers of 
brain injury remained unchanged during hypercapnia.
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Introduction: The COVID-19 pandemic has had a significant impact 
on the care of neurocritical patients. Patients with neurocritical pathol-
ogy are at high risk for morbidity and mortality, and the pandemic has 
further exacerbated the challenges of treating these patients.
Objectives: To analyze the impact of the COVID-19 pandemic on the 
admission and evolution of neurocritical patients.
Methods: Observational study of patients admitted emergently to a 
trauma and neurocritical care unit between January 2019 and Decem-
ber 2022. The cohort was compared by differentiating the different 
periods into pre and post-pandemic years. Admission, demographic, 
severity, evolution and outcomes of patients with subarachnoid 
hemorrhage (SAH), major trauma (MT); spontaneous intracerebral 
hemorrhage (SIH), acute ischemic stroke (AIS) were analyzed. Cat-
egorical variables are expressed as counts and percentages and were 
compared using the χ2 test and Fisher test; continuous variables are 
expressed as means and standard deviation and were compared 
ANOVA test, with Bonferroni test post hoc.
Results: There were a total of 2582 trauma and neurocritical admis-
sions, of which 1505 were emergent: SAH (n = 219), MT (n = 590), SIH 
(n = 285), AIS (n = 411). During the same period, a total of 648 patients 
were admitted with critical illness due to COVID-19: 2019 (n = 0), 
2020 (n = 292), 2021 (n = 324), 2022 (n = 32). 62.5% were men and 
the mean age was 59.3 ± 17.3 years old, with no statistical difference 
between the different periods. The temporal evolution of admissions 
is shown in Figure 1. There were no differences in ICU mortality in the 
whole cohort; however, during the pandemic ICU length of stay (LOS) 
progressively decreased (2019: 10.4 ± 12.2; 2020: 8.8 ± 13.8; 2021: 
8.6 ± 12.1; 2022: 7.2 ± 10.7, days; p = 0.004). MT had a higher number 
of admissions in 2022 (post-pandemic) and a higher severity estimated 
by ISS (injury severity score) on admission during the pandemic period 
(2020, 2021), p = 0.046. AIS had a significant increase in the number of 
admissions in the post-pandemic period, with an increase in mortal-
ity during the pandemic period and a decrease in the post-pandemic 
period (2019: 17.4%; 2020: 21.7%; 2021: 20.6%; 2022: 7.6%; p = 0.009). 
The remaining results are summarized in Table 1.
Conclusions: The COVID 19 pandemic has been a major challenge for 
neurocritical care units. In our cohort, the number of emergent admis-
sions has been maintained throughout the pandemic, with an increase 
in MT and IAS in the post-pandemic period. During the pandemic the 
LOS in ICU was lower and the mortality at ICU discharge did not pre-
sent statistically significant differences.

Table  (abstract 000776)    Multivariate test statistics of serum cortisol 
under the influence of circadian effective irradiance (EC)
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Introduction: Amidst the increasing awareness of the importance of 
EEG in hospitalised patients with alteredsensorium, most are done in 
the ICU. There are certain specified indications for doing EEG inICU and 
most organisations recommend doing a continuous EEG over 30 to 
48  h (rarelylonger). However, in resource constrained settings, doing 
cEEG is labor intensive and resourceconsuming. We wanted to audit 
100 patients who underwent rEEG in the year 2021–22 in atertiary care 
mixed ICU of Kolkata, India. This audit highlights the use and misuse of 
rEEG, towhat extent it could pick up seizures, and how pharmacologi-
cal agents may affect EEG findings.
Methods: 21–23 lead EEG was done in patients with altered senso-
rium which was unexplained byavailable clinical factors as well as 
physicians gestalt. Each rEEG was done over 20 min andrepeated once 
more within 48 h if advised, but not on the same day.The rEEGs were 
interpreted by trained neurologists and reported. The age, comorbidi-
ties, neurological diagnosis, infections, antibiotics and anti epileptics 
were recorded along with theEEG findings.
Results: A statistical analysis was done of the collected data using 
Pearson Chi square test to find outany significant association between 
the EEG findings and other factors, viz. leukocytosis orleukopenia 
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hyponatremia or hypernatremia, calcium level, blood culture positiv-
ity, urine culturepositivity, sputum culture positivity, antibiotics, neu-
roimaging and renal failure.Analysis showed the majority of patients 
were subjected to rEEG because of altered mentalstatus 81% and 9% 
were done for jerky movements, blank stare or myoclonus. Of these 
5% were done after cardiac arrest. Four predominant EEG findings 
were1. Encephalopathy 2. Seizure spikes 3. Triphasic waves, 4.Diffuse 
slowing.Imaging studies revealed 7 strokes, 2 TBI and 1 SOL.Leuko-
cytosis was seen in 10 patients, leukopenia in 1, hyponatremia in 4, 
hypercalcemia in 1patient. Most common antibiotic was meropenem 
in 14 patients. Majority were male patients. 21% of patients were hav-
ing seizure spikes in EEG. All of them were treated with AED. 7patients 
were treated with 2 or more AEDs. Most common EEG findings in these 
patients wereencephalopathy in 54%. Another 19% had diffuse slow-
ing whereas 6% had triphasic waves. Chi square test could not show 
any correlation between seizures and renal failure or antibiotics (Mero/
PolyB) or infections.
Conclusions: The increasing role of EEG in identifying patients with 
non-convulsive seizures is beingrecognised in various studies. A 
recent publication (4) has also questioned the need for cEEG in all ICU 
patients as compared to rEEG. Continuous EEG picked up more spikes 
on EEG whichqualified as seizure (more than 5 s) but did not change 
outcome or mortality whencompared to rEEG in the other group. The 
incidence of seizures picked up by rEEG in this study was comparable 
to our audit although two rEEGs were done in all patientson two con-
secutive days in this study. Our study found most patients were done 
for acute change in mental status. In resource limited settings, a rEEG 
done for 20 min also picked up 21% seizures of which 12% were non-
convulsive seizures. Unlike usual belief no correlation was found with 
sepsis, renal failure or electrolyte imbalance although the numbers 
were very few. It is also a common practice to assume carbapenems 
cause seizures and stop it in anypatient with mental status change. 
However, neither meropenem or Polymyxin or any other combination 
of these two drugs could show any correlation with incidence of sei-
zures. The study was not followed for outcome or mortality hence the 
effect of rEEG on mortality was not assessed.
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Introduction: For patients’ relatives, intensive care unit (ICU) admis-
sion is known to be a stressful event [1]. As a result, they are at risk of 
developing post intensive care syndrome family (PICS-F) [2]. In addi-
tion to inpatient follow-up contact, eHealth innovations might be an 
easy, user-friendly and inexpensive method to self-monitor symptoms 
of PICS-F [3]. It is unknown which eHealth interventions in ICU follow-
up care meet the best the needs of ICU patients’ relatives to reduce 
PICS-F [4].

Objectives: To explore the needs and  priorities in eHealth follow-up 
care from the perspectives of ICU patients’ relatives.
Methods: A qualitative multicentre study in four ICUs including one 
academic medical centre and three general hospitals. One focus group 
interview was conducted in each participating hospital, and for each 
interview five to ten relatives were included. A priori, a semi-structured 
topic list was drafted and followed during the meetings. All interviews 
were audio-recorded and transcribed verbatim. Data were analysed by 
two researchers with a thematic approach.
Results: All participants involved in the first two focus groups were 
partners of former ICU patients (n = 10). Median [interquartile range] 
length of ICU stay of the patients was 24 [17–30] days. The focus group 
discussion yielded several key themes related to the experiences of 
patients’ relatives. The first theme comprised physical and psychologi-
cal symptoms experienced by participants including pain, exhaustion, 
anxiety, stress, insomnia, powerlessness and worrying about their rela-
tives.  The second theme that emerged from the discussions was the 
social dilemma. Participants expressed that the period after ICU dis-
charge was experienced as arduous and restrictive due to concerns and 
fears of leaving their partner alone. This resulted in decreased social con-
tacts and feelings of guilt, whether or not to do something for oneself. 
The third theme focused on facilitating recovery after ICU discharge. 
Participants shared several strategies that helped them cope with their 
experience, including talking about their ICU experience with their rela-
tives, utilizing an ICU diary and photographs, visiting a general practi-
tioner, going to an acupuncturist, and attending an ICU follow-up clinic. 
The importance of providing personalized information through a web 
portal, analogous to a diary, was also emphasized. Finally, participants 
expressed that sharing their experiences with peers during the focus 
group interview was helpful and provided a sense of support. The incor-
poration of peer support into an eHealth application, such as using sto-
ries or videos of peers, was suggested as a potential strategy to enhance 
support for individuals and their relatives following ICU discharge.
Conclusions: Preliminary data suggest that ICU patients’ relatives have 
a need for information and support through an eHealth intervention 
to mitigate PICS-F and a social dilemma after discharge. A digital diary 
and peer support were suggeted to help to strengthen their coping 
mechanisms.

References
1. 1. Needham DM, Davidson J, Cohen H, Hopkins RO, Weinert C, Wunsch 

H, Zawistowski C, Bemis-Dougherty A, Berney SC, Bienvenu OJ, Brady SL, 
Brodsky MB, Denehy L, Elliott D, Flatley C, Harabin AL, Jones C, Louis D, 
Meltzer W, Muldoon SR, Palmer JB, Perme C, Robinson M, Schmidt DM, 
Scruth E, Spill GR, Storey CP, Render M, Votto J, Harvey MA. Improving 
long-term outcomes after discharge from intensive care unit: report from 
a stakeholders’ conference. Critical care medicine, 2012. 40(2): p. 502–509.

2, 2. Van Beusekom I, Bakhshi-Raiez F, de Keizer NF, Dongelmans DA, van 
der Schaaf M. Reported burden on informal caregivers of ICU survivors: a 
literature review. Critical Care, 2015. 20(1): p. 1–8.

3. 3. Shin JW, Choi J, Tate J. Interventions using digital technology to pro-
mote family engagement in the adult intensive care unit: An integrative 
review. Heart & Lung, 2023. 58: p. 166–178.

4. 4. Zante B, Camenisch SA, Schefold JC. Interventions in Post-Intensive 
Care Syndrome-Family: A Systematic Literature Review. Critical care 
medicine, 2020. 48(9): p. e835-e840.

5. This study received funding from ZonMw (Project number: 
10040022110001)

Topic: Nursing care and physiotherapy

000781  
The impact of therapeutic plasma exchange on the immune 
response in septic shock: results from the EXCHANGE trial
A.  Sauer1, K.  Stahl2, B.  Seeliger3, PD. Wendel  Garcia4, F.  Lehmann1, J. 
 Schmidt5, B.  Schmidt5, T.  Welte3, C.  Putensen1, S.  David4, C. Bode For The 
Bonha40635_2023_546nza Study  Group1

1Department of Anesthesiology and Intensive Care Medicine, University 
Hospital Bonn, Bonn, Germany; 2Department of Gastroenterology, 



Page 359 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Hepatology and Endocrinology, Hannover Medical School, Hannover, 
Germany; 3Department of Respiratory Medicine and German Centre 
of Lung Research (DZL), Hannover Medical School, Hannover, Germany; 
4Institute of Intensive Care Medicine, University Hospital Zurich, Zürich, 
Switzerland; 5Department of Nephrology and Hypertension, Hannover 
Medical School, Hannover, Germany
Correspondence: A. Sauer
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000781

Introduction: Septic shock, characterized by a complex dysregulation 
of the immune system, is among the leading causes of death in the 
ICU. Despite advances in understanding the underlying pathomecha-
nisms, there is still no specific treatment available. Therapeutic plasma 
exchange (TPE) represents an emerging adjunctive treatment option 
to restore an imbalanced immune homeostasis. A recent randomized-
controlled trial revealed a rapid improvement in hemodynamics, prob-
ably due to the elimination of harmful mediators and replacement of 
protective plasma proteins.
Objectives: The goal of this study is to further describe the underlying 
immunomodulatory mechanisms and to predict treatment response 
based on potential biomarkers.
Methods: After obtaining written informed consent, 53 patients with 
early septic shock (< 24 h duration) who received norepinephrine (NE) 
at a rate of ≥ 0.4 μg/kg/min were randomized to receive either stand-
ard of care (SOC) or SOC + a single TPE. TPE was immediately initiated 
after randomization. Blood samples were drawn at randomization 
and 6  h after randomization. Levels of inflammatory mediators (IL-6, 
IL-8, TNF-α, IL-2Rα), acute phase proteins (CRP and pentraxin3 (PTX3)) 
and damage-associated molecular patterns (DAMPs) (cell-free DNA 
(cfDNA), HMGB1) were analyzed via multiplex analysis or ELISA.
Results: TPE caused a significant reduction in acute-phase protein lev-
els (CRP p = 0.0008, PTX3 p = 0.0008) while no difference was observed 
in the SOC group. Serum levels of inflammatory cytokines TNF-α-, 
IL-6- und IL-8 were significantly reduced in both groups, though no 
significant difference was observed between groups except for IL-2Rα 
(p = 0.02). cfDNA und HMGB1 levels were significantly reduced in the 
TPE group compared to the SOC group (p = 0.004, p = 0.03). Treatment 
responders, defined as a decrease in NE dose of ≥ 50% 6  h post ran-
domization, showed significantly decreased IL-8 and increased cfDNA 
levels compared to non-responders.
Conclusions: TPE is associated with the removal of inflammatory 
mediators such as acute-phase proteins and DAMPs that may explain 
the rapid hemodynamic improvement recently detected in septic 
shock patients. A dual biomarker approach (increased cfDNA levels 
in combination with decreased IL-8 levels) may predict treatment 
response.
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Introduction: Interleukin-6 (IL-6) is a molecule that has proinflamma-
tory effects in sepsis, and which has been consistently associated with 
patient outcomes. Patients with extremely high levels of IL-6 have not 
been previously characterized.

Objectives: To describe the clinical and prognostic profile of 
a subgroup of patients with septic shock and extremely high 
hypercytokinemia.
Methods: Single-center, observational, retrospective. Inclusion crite-
ria: septic shock, multiorgan dysfunction and extremely high levels of 
IL-6 who were activated by Sepsis Code in the period from September 
2018 to December 2022. Sepsis-3 criteria were used for the diagnosis 
of sepsis. IL-6 (analysis performed through electrochemiluminescence 
immunoassay; Elecsys® IL-6, from ROCHE) in a peripheral blood sample 
was prospectively detected in the first 12 h of shock evolution. There 
is no agreed definition of extreme hypercytokinemia, so we have arbi-
trarily defined it as those IL-6 levels greater than 5,000 pg/mL. Demo-
graphic variables, severity (APACHE II), organic dysfunction (SOFA), 
mortality (ICU and hospital) have been collected. The data have been 
expressed as "n" (%) if they are categorical and as median (interquartile 
range) or mean (standard deviation) if they are quantitative and were 
compared using the Student’s T test. Multivariate logistic regression 
was performed for hospital mortality. The study was approved by the 
Clinical Research Ethics Committee of our center (PR(AG)336/2016).
Results: During the described period, 74 patients met the inclusion 
criteria: 56.8% women, 64 (17) year-old, SOFA 11 (7), cardiovascular 
SOFA 4 (1), APACHE II 24 (12), baseline lactate 5.5 (4.2). Table  1 sum-
marizes the characteristics of the included patients. The median IL-6 
was 115,705 (251,261) pg/ml and was higher in patients who did not 
survive (480,406 vs 118,352 pg/ml, p = 0.002). IL-6 levels greater than 
318,738  pg/ml are associated with mortality greater than 60% and a 
change in the trend is observed when IL-6 exceeds 186,167 pg/ml (Fig-
ure 1). In the multivariate analysis, the SOFA scale and IL-6 level were 
associated with mortality while lactate levels were not. Hospital mor-
tality was 56%, and ICU mortality was 34.7%.
Conclusions: In patients with septic shock and multiorgan dysfunc-
tion, extremely high levels of IL-6 are associated with very high mor-
tality. Extreme hypercytokinemia could be considered as a clinical 
diagnostic tool to select patients with septic shock and multi-organ 
dysfunction who may be eligible for precision medicine through the 
application of cytokine hemoadsorption.

Figure  1 (abstract 000782) Representation by quantiles in rela-
tion to accumulated mortality. Mortality exceeds 60% when the IL-6 
value exceeds 318,738 pg/ml (red quantile) and a change in trend is 
observed when IL-6 exceeds 186,167 pg/ml (yellow quantile)
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Table 1 (abstract 000782) Characteristics of the study population. 
The data have been expressed as "n" (%) if they are categorical and as 
median (interquartile range) or mean (standard deviation) if they are 
quantitative. The biochemical and analytical variables refer to the initial 
value after activation of the Sepsis Code. CKD: chronic kidney disease. 
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Introduction: Patients with COVID-19 are at risk for delirium due to several 
factors (1). Additionally it is well known that delirium may be related to the 
development of symptoms of Post-Traumatic Stress Disorder (PTSD) (2). In 
this article, we describe our experience in COVID-19 patients that devel-
oped ICU-delirium together with its impact in mental health after one year 
of ICU discharge.
Objectives: To analyze the impact of ICU-delirium as a complication of the 
COVID-19 critical infection in mental health after one year of ICU discharge.
Methods: This cross-sectional study among critical ill COVID-19 survi-
vors aged 18 years who presented delirium during intensive care unit 
admission. Mental health was assessed one year after ICU discharge. 
Medical records were reviewed and a validated instrument was used: 
the Post-Traumatic Stress Disorder Checklist-5 (PCL-5), based on the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5) for 
screening PTSD which was administered through phone-based ques-
tionnaire. The PCL-5 can determine a provisional diagnosis of PTSD 
using a cut-point score of 31–33. Categorical variables are expressed 

as counts and percentages and were compared using the χ2 test and 
Fisher test; continuous variables are expressed as medians and inter-
quartile range (IQR) and were compared using Mann–Whitney U test. 
A two-sided level of significance of 5% was used. Data analysis was 
performed using STATA version 13 ® (StataCorp LCC).
Results: A total of 270 patients agreed to answer the phone survey. 
The 46% of them developed ICU-delirium. One-year mortality didn’t 
differ between patients with or without delirium (7,46% Vs 4,81%, 
p = 0,2), but those who developed ICU-delirium have an increased 
in hospital length of stay (24 Vs 8 days; p = 0) and ICU length of stay 
(22 Vs 38  days; p = 0). There were not significant differences in the 
demographics baseline. Treatment with psychotropic drugs (antide-
pressants, benzodiazepines, neuroleptics and opioids) was collected 
before ICU-admission and after 1 year from ICU discharge. A compari-
son between patients who didn’t developed ICU-delirium and patients 
who developed it showed that the latter group of patients was tak-
ing higher doses of benzodiazepines after 1 year from ICU discharge 
(1,39% Vs 1,61%; p = 0,01). With respect to PTSD, our study indicates 
that it was more frequent in patients who developed ICU-delirium 
(14,4% Vs 5,52%; p = 0,01). The items with higher scores were:

1. Repeated, disturbing and unwanted memories of the stressful 
experience.

2. Repeated, disturbing dreams of the stressful experience.
3. Suddenly feeling as if the stressful experience was actually happening.
4. Having strong physical reactions when something reminded you of the 

experience.
5. Trouble remembering important parts of the experience.
6. Having difficulties for concentrating.

Conclusions: Patients who developed ICU-delirium were treated with 
higher doses of benzodiazepines than before admission after one year 
of ICU discharge. There were not differences in mortality but the group 
with ICU-delirium had an increase in hospital and ICU length of stay. 
PTSD as a marker of mental health was more frequent in patients who 
developed ICU-delirium.

Table 1 (abstract 000783) Baseline characteristics, mortality and 
lenght of stay

Table 2 (abstract 000783) Psychoropic treatment before and after 
ICU admission
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Introduction: The role of inotropic agents within patients with acute 
heart failure (AHF) and advanced heart failure (AdHF) remains unclear. 
Both the phosphodiesterase inhibitor-5 (Sildenafil) and the calcium 
sensitiser (Levosimendan) may enhance cardiac function within cer-
tain patients, when utilised as monotherapies. The combination of 
these therapies has not been studied previously.
Objectives: To report our clinical experiences regarding the indi-
cations, efficacy, and safety profiles of dual treatment with Levosi-
mendan and Sildenafil in critically ill adult patients.
Methods: An observational retrospective analysis was performed for 
all patients admitted to Intensive Care Unit (ICU) between July 2010 
and October 2021 who received both Levosimendan and Sildena-
fil within seven days of each other. Clinical and mortality data was 
obtained from the hospital electronic record.
Results: 112 patients received dual treatment with Levosimendan 
and Sildenafil. The group included 74 (66.1%) males and 38 (33.9%) 
females, with a mean age of 55.0 ± 16.5 years. Mean body mass index 
was 27.6 ± 5.5 kg/m2. The mean Simplified Acute Physiology (SAPS) II 
score was 38.4 ± 11. 5. Indications for combined use of Levosimendan 
and Sildenafil were primarily right ventricular failure (33.9%) and 
biventricular failure (48.2%). Other indications also included pulmo-
nary hypertension (8.0%), left ventricular failure (7.1%), weaning from 
intra-aortic balloon pump (0.8%) and weaning from veno-arterial 
extracorporeal membrane oxygenation (0.8%). The median length of 
stay on ICU was 27 ([interquartile range (IQR) 16–47] days. The Median 
vasoactive-inotropic score (VIS) decreased from 13.5 ((IQR 3.5–23.0) 
pre dual therapy to 10 (IQR 1 – 20) after 72  h (p = 0.0005). Median 
oxygenation index increased from 38.1 (IQR 26.3–46.3) pre combined 
treatment to 40 (30.5 – 50) after 72 h (p = 0.019). 76 patients (69.1%) 
were discharged from ICU, 3 patients (2.73%) were readmitted to ICU 
within 48 h and overall hospital survival rate was 55.1%.
Conclusions: The study documents the novel observation of the com-
bination use of sildenafil and Levosimendan. Further work is needed 
to understand and characterise this novel observation in more detail.
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Introduction: The 2019 ESC guideline for the diagnosis and manage-
ment of acute pulmonary embolism (PE) recommends thrombolytic 
therapy only in high-risk PE cases because of the bleeding risk [1]. 
According to the literature, the risk of major haemorrhage is 10% and 
fatal or intracranial bleeding is 1,7% among patients receiving throm-
bolysis with rtPA, the most often used drug [2]. The recommended 
dose is 100 mg over 2 h.
Objectives: Based on our previous observations, this work aimed to 
increase the safety and efficiency during thrombolysis by using the 
viscoelastic tests of the ClotPro system.
Methods: Adult patients at Central ICU of the Semmelweis Univer-
sity diagnosed with PE between December 2021 and April 2023 were 
enrolled in this randomised interventional study.
In the control group viscoelastic measurements were performed with-
out any modification in the thrombolysis.
In the ClotPro guided group EX, IN, FIB, TPA, AP, ECA and RVV tests 
were performed every hour during thrombolysis. The dose of rtPA was 
modified based on the FIB and ECA tests’ lysis time and maximum clot 
firmness. Fibrinogen was administered to maintain the FIB MCF over 
9  mm. Echocardiography was performed every two hours for right 
ventricular dysfunction (RVD) signs. If the RVD were reversed, the 
thrombolysis was terminated.
Results: A total of 21 patients (pts) were eligible. 6 pts were excluded 
due to active bleeding (2 pts) or intermediate-low risk (4 pts). 6 pts 
were randomised in the control group (female/male: 3/3; mean age: 
67.46 ± 8.95  years); 9 pts in the ClotPro guided group (female/male: 
3/6; mean age: 57.89 ± 14.9). Based on the echocardiography, the 
length of the thrombolysis was different in the ClotPro guided group 
(mean length: 8.55 ± 1.86 h). The dosage rate and the cumulative dose 
of rtPA were modified (mean dose: 37.44 ± 11.92  mg). 5 pts needed 
fibrinogen substitution (1–6 g).
In the control group patients received 100 mg/2h of rtPA. Alteration 
of the therapy was required because of severe bleeding on two occa-
sions. In one case pericardial hematoma and gastrointestinal bleeding 
occurred when the thrombolysis was done after non-traumatic CPR. In 
the other case blood aspiration occurred due to rhinorrhagia. Only 3 
pts (50%) in the control group showed early right ventricular function 
improvement. In two cases the RVD persisted despite the lysis and in 
one case the right ventricular function wasn’t measurable due to the 
pericardial hematoma.  Prolonged (> 12 h), severe functional fibrino-
gen deficit (FIB MCF 0 mm) was observed on four occasions after 
thrombolysis.
In the ClotPro guided group RVD was dissolved in all cases. There 
was one adverse bleeding event, cerebral haemorrhage (the patient 
denied that he suffered trauma, later it came to our knowledge that he 
had collapsed before hospital admission).
Conclusions: The new ClotPro guided prolonged thrombolysis’s revas-
cularisation effect seems to be efficient and safe. Further randomised 
controlled studies are needed to validate this observation.
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Introduction: In-hospital cardiac arrest is assoaciated with a high 
mortality rate. Despite this, it has received little attention compared 
with stroke or myocardial infarction.
Objectives: To analyze the epidemiological features as also the fac-
tors related to mortality in patients admitted t in the ICU after recovery 
from cardiac arrest (CA).
Methods: Retrospective descriptive analysis on a prospective cohort 
performed in a 15-bed ICU from 2019 to 2022. Demographic out-
comes, comorbidities, severity scores (APACHE II and SAPS II), treat-
ment received, mechanical ventilation (MV), risk factors, ICU acquired 
infections, antibiotherapy, ICU and hospital length of stay (LOS) and 
mortality were collected.
Statistical analysis: categorical variables (frequencies and percentages) 
and quantitative variables (mean and standard deviation or median 
and interquartile range). Comparisons: X2 test (percentages), Student’s 
t test (means) and Mann–Whitney U test (medians). Multivariate logis-
tic regression. Statistical significance at p < 0.05.
Results: 1470 patients were included. CA group (N = 50) vs. non-CA 
group (n = 1420) were compared: Age (68.4 ± 14.7 vs 63.1 ± 15.3, 
p = 0.015). SAPS II (58.5 [49.25; 69.75] vs 28 [19; 42], p =  < 0.001), 
APACHE II (23 [18; 27.5] vs 10.5 [6; 16], p =  < 0.001); GCS (15 [8; 15] vs 
15 [13; 15], p < 0.001). COVID infection (0 (0) vs 166 (11.6), p = 0.004). 
Risk factors: Central venous catheter (CVC) (98% vs 60%, p < 0.001); 
MV (98% vs 39.7%, p < 0.001), Urinary catheter (UC) (100% vs 70.4%, 
p < 0.001). Comorbidities: neoplasia (4% vs 16.5%, p = 0.016); Chronic 
obstructive pulmonary disease (COPD) (18% vs 8.3%, p = 0.032). Dura-
tion of MV (days) (5 [1; 11] vs 0 [0; 2], p < 0.001); Duration of CVC (days) 
(9 [4; 15] vs 1 [0; 6], p = 0.001. Mortality (60% vs 28.4%, p < 0.001).
Survivors and dead were compared: Dead (n = 30) vs. survivors 
(n = 20): SAPS II (66 [54; 75] vs 54 [38; 58], p = 0.006); APACHE II (25 [20; 
32] vs 19 [15; 24], p = 0.007). Duration of MV (days) (3 [1;5] vs 1 [1; 3], 
p. = 040); ICU-LOS (3 [1;5] vs 4 [3; 8], p = 0.087), Hospital-LOS (4 [2;12] 
vs 14 [8; 21], p = 0.004); non-invasive ventilation (NIV) (0 [0; 0] vs 0 [0; 
0]; p = 0.004; First period of CVC (days) (2 [1; 4] vs 4 [3; 6], p = 0.021). 
Location of cardiac arrest (p = 0.291): out-of-hospital (23.3% vs 15%), 
wards (36.6% vs 25%), emergency department (23.3% vs 55%). Initial 
rhythm (p = 0.767): asystole (66.6% vs 65%), Ventricular fibrillation 
(V-Fib)/ Ventricular tachycardia (V-tach) (13.3% vs 25%), Pulseless elec-
trical activity (PEA) (16.6% vs 10%). Multivariate logistic regression: 
APACHE II (OR 1.12 [1.03–1.26, p = 0.018).
Conclusions: Mortality in patients successfully resuscitated from car-
diac arrest who were admitted to the intensive care unit is quite hight. 
No differences were found in terms of locations of CA or initial rhythm. 
Prognosis score APACHE II was associated as an independent risk fac-
tor for mortality.

Topic: Cardiac arrest

000791  
Use of angiotensin II for refractory vasodilatory shock 
in intracerebral hemorrhage
N. Zorko  Garbajs1, N. Milivojević1

1Department of Vascular Neurology and Intensive Therapy, University 
Medical Center Ljubljana, Ljubljana, Slovenia
Correspondence: N. Zorko Garbajs
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000791

Introduction: Neurogenic shock occurs in patients with acute neu-
rologic injuries, namely acute brain, spinal cord, and rarely peripheral 

nerve injuries. Caused by three mechanisms, vasodilatory (distribu-
tive), cardiogenic, and adrenal insufficiency, its treatment is accord-
ingly complex. Mostly contributed to cardiogenic shock, hypotension 
occurs in 3% of subarachnoid hemorrhage patients. Isolated vaso-
dilatory shock, unresponsive to treatment, was described in 1995 by 
Gipe and McFarland but rarely since. In our neurointensive care unit, 
although infrequently, we encounter refractory neurogenic vasodila-
tory shock without other underlying causes, unresponsive to standard 
treatment with IV fluids, adrenergic vasopressors, and high-dose cor-
ticosteroids. Angiotensin II, a peptide endocrine hormone, important 
in volume and blood pressure control, has been approved in its syn-
thetic, intravenous form for distributive, vasodilatory shock in adult 
patients. It is a G-protein stimulator at vascular AT1-receptor, whose 
signaling leads to contraction of vascular smooth muscle and conse-
quential vasoconstriction.
Objectives: In this contribution, we wanted to explore the rationale 
behind and identify possible intracerebral hemorrhage patients with 
neurogenic vasodilatory shock, who can benefit from an early applica-
tion of angiotensin II.
Methods: We searched for all literature describing the use of angio-
tensin II in neurogenic vasodilatory shock. The search was carried out 
according to Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) criteria. It was conducted using MEDLINE 
(Pub Med), Embase, and Web of Science from inception through March 
31st 2023. It included all studies, case reports, case series and expert 
opinions on use of angiotensin 2 in adult patients with neurogenic 
vasodilatory shock.
Results: We found no studies, articles or case reports describing the 
use of angiotensin II in vasodilatory neurogenic shock. In our experi-
ence, angiotensin II is useful in said patients after excluding alter-
nate causes of shock, as the application of initial dose of angiotensin 
II (20  ng/kg/min) after adequate volume resuscitation, high dose 
noradrenaline (> 1,0 ug/kg/min), argipressin (0,03  IU/min) and high-
dose corticosteroids, rapidly resolved profound hypotension and 
enabled weaning of all vasopressors within 12  h. Literature search 
suggests the initial surge of catecholamines in intracerebral hemor-
rhage, however, why this is ineffective in certain remains to be dis-
covered. Theoretically, the laterality of injury to the insular cortex may 
play a role. In cases where “warm and dry” shock continues despite 
high concentrations of conventional vasopressors, the application of 
angiotensin II, whose effect is elicited through its own receptor, seems 
reasonable.
Conclusions: There is a need to study isolated vasodilatory shock in 
intracerebral hemorrhage patients, as the application of intravenous 
angiotensin II is promising in faster hemodynamic stabilization of such 
patients.
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Introduction: Advanced age is a well-known risk factor for poor prog-
nosis in COVID-191. During the Sars-Cov-2 pandemic, there was a diffi-
culty in selecting candidate patients who would benefit from intensive 
care because the less of intensive care unit (ICU) bed during pandemic 
demand. This particularity becomes very relevant when it comes to a 
very elderly population, ≥ 80 years old, due to the reduced life expec-
tancy, multimorbidity, functional impairment and the fragility that can 
be present in this age  group2.
Objectives: The aims of this study was to compare mortality between 
octogenarian patients (age ≥ 80  years old) who were admitted to 
the ICU using invasive mechanical ventilation (MV) versus those who 
stayed on the ward receiving less invasive oxygen therapies during 
Sars-Cov-2 pandemic.
Methods: In this single-center study we enrolled critically ill octo-
genary patients with severe pneumonia by SARS-CoV-2 who were 
admitted to the ICU in invasive MV (group 1) versus those received less 
invasive oxygen therapies (group 2) between April, 2020 and Septem-
ber, 2020.  Primary outcome was mortality between the two groups. 
Secondary outcomes were defined as length of ICU and hospitalar 
stay.
A frailty screening (Katz, Pfeffer and Modified Frailty Index) was carried 
out in patients ≥ 80 years old with severe pneumonia by COVID-19, so 
that less frailty patients were considered candidates for invasive MV 
and were admitted to the ICU.
Results: Were included 90 patients, 39 in group 1. The means age of 
the group 1 was 83.18 ± 2.79 versus 85.45 ± 6.19, p = 0.036. Hyperten-
sion, Diabetes Melittus and OCPD were equal in both groups. There 
was no difference between groups in the Charlson index, however 
the Katz index was higher in the group 1 (5.79 × 4.33, p = 0.0001) and 
the Pfeffer index was lower in the group 1. The hospital mortality rate 
was statistically significant very high in group 1, 92.3% (36 patients) 
and 33.3% in group 2, p < 0,0001. There was no difference between 
groups regarding time of hospital stay (group 1: 11.51 ± 7.018 versus 
14.95 ± 13.01, p = 0.122).
Conclusions: Despite patients with greater functionality and less pre-
vious frailty, mortality was higher in this group that received invasive 
MV at ICU, possibly because of the severity of the disease of these 
patients and your complications like pneumonia associated to MV.
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Introduction: Monitoring respiratory drive and effort can be useful in 
critically ill patients under spontaneous assisted breathing to prevent 
respiratory muscle atrophy and patient self induced lung injury. Acute 
respiratory distress syndrome (ARDS) commonly causes increased 
respiratory drive and effort. In COVID-19 related ARDS (CARDS), res-
piratory drive and effort may be even higher, leading to relapse of 
acute respiratory failure and worse outcomes (1). Therefore, further 
research comparing CARDS and ARDS patients is needed to highlight 
differences in respiratory drive and effort and their impact on clinical 
outcomes.
Objectives: The first aim was to investigate the changes in res-
piratory drive and effort using neurally-adjusted ventilatory assist 
(NAVA) catheters in CARDS patients compared to ARDS patients. 
The second aim was to evaluate the incidence of the composite 
outcome of a transition from light to deep sedation (Richmond 
Agitation-Sedation Scale, RASS from 0/-2 to -4/-5) or from assisted 
to controlled ventilation within 48  h from spontaneous assisted 
breathing.
Methods: This multicenter study was conducted in four ICUs in Italy 
and prospectively recruited patients with CARDS, comparing them 
to a historical cohort of patients with ARDS. All patients who tran-
sitioned from controlled ventilation to assisted ventilation and had 
a RASS level of 0/-2 were included. The CARDS cohort was divided 
into ’mild’ and ’severe’ COVID-19 groups according to P/F ratio at 
ICU admission (2). Respiratory mechanics variables were recorded 
for 90 consecutive breaths and 2 end-expiratory occlusions were 
performed to measure Pmusc/Eadi index (PEI). The study protocol 
included the assessment of respiratory drive using P0.1vent, and 
respiratory effort using NAVA catheter (∆Edi, PmusEdi) (3). Inspira-
tory pressures in pressure support mode were kept at 10 cmH2O for 
all patients.
Results: We enrolled 55 patients (10 severe-COVID19, 7 mild-
COVID19, and 38 non-COVID19 patients) and analyzed a total of 4301 
breaths. Baseline characteristics were reported in Table  1. P0.1vent 
was significantly different between the three groups (Figure  1). 
Respiratory effort (∆Edi, PmusEdi) was markedly different between 
severe-COVID19 and the other two groups (Figure  1). Within the 
cohort of severe-COVID19 patients, 70% underwent a transition from 
assisted to controlled ventilation or from a RASS score of 0/-2 to -4/-
5. None of the patients in the mild-COVID19 cohort required such a 
transition, while 2.6% of the non-COVID-19 cohort experienced this 
shift.
Conclusions: In severe-COVID19 patients, respiratory drive and effort 
are markedly altered. Our findings highlight significant differences in 
clinical outcomes, ventilation duration, ICU mortality, and ICU length 
of stay among patients with severe CARDS. These results suggest that 
greater caution should be exercised in implementing spontaneous 
mechanical ventilation strategies in CARDS patients.
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* Non-COVID vs COVID mild and COVID severe; # COVID severe vs 
COVID mildAbbreviations: BMI: body mass index; ICU: intensive care 
unit; SAPS II: Simplified Acute Physiology Score; PEEP:positive end 
expiratory pressure; RASS: Richmond Agitation-Sedation Scale.

Figure  1 (abstract 000794) Respiratory drive and inspiratory effort 
among three groups of ARDS patients. Wilcoxonrank sum test and 
Dunn’s multiple comparison test were used, the respective p-value 
wereperformed between COVID-related groups (reference group: 
non-COVID19) (Signif. codes: 0 ‘****’0.001 ‘***’ 0.01 ‘**’ 0.05 ‘*’ 0.1 ‘ns’ 1)
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Introduction: Family refusal to donate organs is a serious problem 
against the improvement of transplant rates in the country. The causes 
are diverse and are intrinsically linked to the socio-cultural context.
Objectives: The objective is to investigate the profile of potential 
organ donors and identify the main causes of non-donation of organs 
in a public hospital in the capital of Maranhão.
Methods: It consists of a retrospective observational study, involving 
40 patients admitted to an adult intensive care unit at a tertiary pub-
lic hospital in São Luís-MA, between January 2022 and July 2022, with 
confirmed brain death. Data collection was performed by analysis of 
medical records and data were stored in a Microsoft Excel spreadsheet, 
with analysis performed in the computer program IBM SPSS Statistics 
v.20.0. Armonk, NY: IBM Corp.
Results: Of the 40 patients analyzed, 20 reached the end of the brain 
death diagnostic process. Of these, most are male (55%) and aged 
between 18 and 45  years (65%). Family refusal occurred in 55% of 
cases (11). Among the reasons for refusal in the interview, the desire 
not to donate the potential donor in life presented 45.5%, followed by 
27.3% for the desire to have a healthy body and 27.2% did not want to 
wait for the logistics of the process. Among the reasons for not hav-
ing been interviewed, it was observed that 35% occurred due to car-
diorespiratory arrest before the conclusion of the protocol, followed 
by refractory sepsis with 30%, contraindicative organ failure with 25% 
and positive contraindicative serologies in 10%.
Conclusions: There are several causes of family refusal, requiring edu-
cation strategies to encourage the population to discuss in society 
about organ donation and the social impact that this attitude carries, 
in addition to optimizing the maintenance of the potential donor to 
reduce the number of interviews not carried out. Bring a protocolised 
process for approaching the families in PD-generating hospitals, with 
education of doctors, other healthcare professionals and the society 
is a possible key to overcoming the fear  related to the donation of 
organs and tissues.
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Introduction: Traumatic brain injury is characterized by different 
pathoanatomic patterns of injury, which include diffuse axonal injury 
and other phenotypes (contusions, extra-axial collections, and suba-
rachnoid and intraventricular hemorrhage). Although radiographically 
delineated, the physiologic responses to injury have not previously 
been characterized. The purpose of this project was to compared 

https://doi.org/10.1016/j.nefro.2017.05.004
https://doi.org/10.1016/j.nefro.2017.05.004
http://www.ont.es/infesp/DocumentosCalidad/Memoria%20PGC_2013_completa.pdf
http://www.ont.es/infesp/DocumentosCalidad/Memoria%20PGC_2013_completa.pdf


Page 365 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

patients with either isolated DAI, mixed DAI (DAI and other pattern of 
injury) and non-DAI with respect to intracranial pressure (ICP), mean 
arterial pressure (MAP), and brain tissue oxygenation PbtO2). In addi-
tion, we sought to characterize the response of PbtO2 to MAP in the 
three groups.
Methods: This was a single-centre historical cohort study of patients 
admitted to the ICU at Vancouver General Hospital with a diagno-
sis of TBI and who underwent invasive multimodal neuromonitoring 
between September 2014 to November 2022. Admission computed 
tomography (CT) scans of the head were used to determine follow-
ing pathoanatomic patterns: isolated DAI (petechial or intraventricular 
hemorrhage), non-DAI (epidural or subdural hematoma, contusion, 
and traumatic subarachnoid hemorrhage), or mixed DAI (DAI and one 
of a non-DAI phenotype). ICP, MAP and PbtO2 were collected using 
ICM + Brain Monitoring Software (Cambridge UK). We fitted a linear 
mixed model (specifying “patient” as a random effect) to estimate the 
average profiles of PbtO2, ICP and MAP over time. We used a restricted 
cubic-splines model to plot the non-linear relationship bewteen 
PbtO2 and MAP.
Results: There were a total of 72 patients included in the cohort with 
the following phenotypes of injury: 22 (31%) with isolated-DAI, 21 
(29%) with mixed-DAI, and 29 (40%) with no-DAI. The mean (standard 
deviation [SD] of the cohort was 36 (15) years, and 56 (78%) were male. 
The most frequent etiologies of the TBI were motor vehical colisions in 
28 (40%) and falls in 18 (26%). The median (interquartile interval [IQI] 
admission Glasgow Coma Scale Motor was 3 [1–4]. The median dua-
tion of invasive monitoring was 4 [2.0–5.5] days. Overall, 16 of 72 (22%) 
of patients died in hospital, which was highest amongst those who 
sustained a mixed-DAI phenotype of injury (7 of 21 [33%]). The trajec-
tories of MAP, ICP and PbtO2 over time are shown in the figure. During 
the monitoring period, the mean ICP was lower for patients with an 
isolated-DAI (13 [5]) compared to those with either mixed-DAI (17 [11]) 
or no-DAI (17 [9]) (P = 0.048). There was no difference in either MAP 
or PbtO2 comparing the three phenotypes. MAP increased over time 
in all phenotypes. Overall, 16 of 72 (22%) of patients died in hospital, 
which was highest amongst those who sustained a mixed-DAI pheno-
type of injury (7 of 21 [33%]). Finally, there was a non-linear increase in 
PbtO2 as MAP increases in all three phenotypes.
Conclusions: Irrespective of phenotype of injury, all patients had sim-
ilar trajectories of MAP and PbtO2 over time. ICP was lower in those 
patients with an isolated-DAI. Our next steps will include 1) examining 
indices of autoregulation, and 2) comparing therapeutic interventions 
(e.g., use of hypertonic saline) amongst the three phenotypes of injury.
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Introduction: Tracheostomy is a frequent alternative in patients who 
require prolonged mechanical ventilation in the ICU. Early tracheos-
tomy has been demonstrated to reduce the duration of mechanical 
ventilation and length of stay. However, its association with mortality 
remains ambiguous.
Objectives: To analyze the characteristics of tracheostomized patients 
during their admission in a intensive care unit (ICU) in Punta Europa 
Hospital, as also analyze the factors related to mortality in our ICU.
Methods: Retrospective descriptive analysis was performed using a 
prospective cohort obtained from a 15-beds ICU collected between 
2019 and 2022. 2 groups were compared: tracheostomized patients 
vs. no tracheostomized patients. Demographic variables, comorbidi-
ties, prognosis scores (APACHE II and SAPS II), risk factors, microor-
ganism isolated, ICU and hospital length of stay (LOS), antimicrobial 
therapy used and mortality were collected. Statistical analysis: con-
tinuous variables (mean and standard deviation or median and inter-
quartile range), categorical variables (percentages and frequencies). 
Comparison: Chi-square test (percentages) and T-student test (mean) 
or Wilcoxon-test (median). Multiple logistic regression. Statistical sig-
nificance was set at p-value < 0.05.
Results: 1470 patients were included. Non-tracheostomized (n = 1388) 
vs. tracheostomized (n = 82). Age (63.33 [± 15.51] vs. 62.39 [± 12.81], 
p < 0.001). Covid-19 (1% vs 34%, p < 0.001).Origin (p < 0.001):  com-
munity (58.3% vs. 23.3%), ward (38.6% vs. 62.2%), other ICU (3% vs. 
14.6%). SAPS II (28 [19;43] vs. 33 [27.2;48.7], p < 0.001), APACHE II (11 
[6;17] vs. 14 [9.25;19], p < 0.001), GCS on admission (15 [13;15] vs. 15 
[7;15], p < 0.001). Comorbidities: neoplasia (15.5% vs. 25.6%, p = 0.024). 
Risk factors: Previous ATB (28% vs. 58.5%, p < 0.001), urgent surgery 
(14.3% vs. 43.9%, p < 0.001), central venous catheter (CVC) (59.2% 
vs. 96.3%, p < 0.001), mechanical ventilation (MV) (38.8% vs. 91.4%, 
p < 0.001), urinary catheter (UC) (69.8% vs. 98.7%, p < 0.001). ICU LOS 
(days) (3 [2;6] vs. 29 [12.2;40.7], p < 0.001) and hospital LOS (days) (9 
[5;18] vs. 50 [27.5;60,7], p < 0.001). Days of MV (0 [0;2] vs. 22 [10;33], 
p < 0.001). Mortality (27.7% vs. 58%, p < 0.001).
Survivors (n = 34) and dead (n = 48) were compared: Age (57.3 
[± 14.2] vs. 66 [± 10.4], p < 0.001).GCS on admission (9 [3;15] vs. 15 
[9;15], p = 0.021). Comorbidities: neoplasia (41% vs. 14.5%, p = 0.009). 
First ICU-adquired infection (p < 0.032): secondary bacteriemia (0% 
vs, 24.4%), Catheter-related bloodstream infection (CRBSI) (17.8% vs. 
20%), Ventilator-associated pneumonia (VAP) (32.1% vs. 13.3%), Cath-
eter-associated urinary tract infections (CAUTI) (7.1% vs. 6.6%). Hospi-
tal LOS (days) (59.5 [51.2;82.7] vs. 37.5 [19;51.2],  < 0.001). Multivariate 
analysis (mortality): Age (OR 1,08 [IC 95% 1.04–1.14], p < 0.001), neo-
plasia (OR 0.12 [IC 95% 0.03–0.41], p < 0.001).
Conclusions: Mortality in tracheostomized patients in ICU is high. Age 
was a mortality independent predictor, while neoplasia as comorbidity 
was a protective factor.
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Introduction: Patients who are transferred from the intensive care 
unit (ICU) to the general ward are at high risk of complications and 
readmission to the ICU. There is a need to identify effective strategies 
to reduce readmission rates and improve patient outcomes.
Objectives: To investigate the impact of a 48-h monitoring protocol on the 
readmission rates of patients transferred from the ICU to the general ward.
Methods: We conducted a retrospective cohort study of adult patients 
who were transferred from the ICU to the general ward in a single large 
academic medical center between January 2020 and September 2021. 
Data of patients who were monitored for 48 h after transfer to the gen-
eral ward were collected prospectively. We compared the readmission 
rates of patients who received 48-h monitoring with those who did not.
Results: A total of 286 patients were included in the study, of whom 
102 received 48-h monitoring and 184 did not. The readmission rate 
in the 48-h monitoring group was 1%, compared to 6% in the group 
that did not receive 48-h monitoring (p = 0.028). After adjusting for 
confounding factors, the odds of readmission were 35% lower in the 
48-h monitoring group (OR 0.65, 95% CI 0.48–0.87). There were no sta-
tistically significant differences in medical history, demographics or 
clinical characteristics.
Conclusions: Our study suggests that a 48-h surveillance protocol 
may be effective in reducing the readmission rates of patients trans-
ferred from the ICU to the general ward. Further prospective studies 
are needed to confirm these findings and evaluate the cost-effective-
ness of this approach.
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Introduction: Airway management in the paediatric population is 
known to be challenging [1] with a high rate of adverse events [2]. 
Whilst gaps exist in optimal management even in tertiary centres [3], 

adverse events are more common outside of the tertiary setting [2]. 
Ways to mitigate adverse events are better evidenced in the adult 
population, however large bodies of work have provided recommen-
dations for paediatric intubation [1] including the use of capnography 
and videolaryngoscopy.
Objectives: This study aimed to establish the incidence of adverse 
events during tracheal intubation of the paediatric patient in the 
non-theatre setting, and how clinical practice compared with existing 
recommendations.
Methods: Data relating to any emergency tracheal intubation outside 
of the theatre environment in children (< 18  years) was recorded on 
a secure electronic case report form across eight acute NHS hospital 
sites in the South East of England. Data was collected continuously 
over six weeks. The project was reviewed by the lead site research 
department and classified as a service evaluation project, with subse-
quent local review and adoption at each site. One participating cen-
tre included a tertiary children’s hospital, whilst the remaining seven 
were district general hospitals. Data gathered included the age, airway 
technique and adverse events. Cases managed by dedicated neonatal 
teams were excluded.
Results: A total of 46 tracheal intubations were recorded, 26 of which 
were in children aged under 2 years, with six cases in children aged 2 
to 5 years and 14 cases in children aged 6 to 17 years. Capnography 
use was universal across all events. Videolaryngoscopy was used first 
line for tracheal intubation in 42% of those under 2 years old, 66% in 2 
to 5 year olds and in 50% of those aged 6 years and over. Within these 
age categories, videolaryngoscopy was available for 88%, 100% and 
86% of events. Overall, first-pass success of tracheal intubation was 
76%, falling to 62% in those under 2 years. In this youngest age group, 
adverse events included SpO2 < 80% in 31%, ≥ 3 attempts at intuba-
tion in 19% and oesophageal intubation in 8% of cases. One of these 
was not immediately detected.
Conclusions: Emergency tracheal intubation outside of the thea-
tre environment was common. Those aged under 2  years dispro-
portionately represented the workload. This subset encountered 
adverse events most frequently, in-keeping with existing literature 
[2]. The complete use of capnography meets current recommen-
dations during tracheal intubation of the child. However, despite 
high availability, subsequent use of videolaryngoscopy is mark-
edly less. This may be a factor as to why adverse events were high 
in those aged under 2  years. Further work should explore reasons 
for lower rates of videolaryngoscopy within this patient population, 
with consideration of whether the improved safety profile of vide-
olaryngoscopy observed in adults is also present in the paediatric 
population.
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Introduction: Acute brain injury can lead to increased intracranial 
pressure (ICP), which can cause secondary ischemic insult. Conven-
tional (or first-tier) treatments of increased ICP include proper sedation 
and pain control, hyperosmolar agents, such as mannitol or hypertonic 
saline, hyperventilation and CSF drainage. If unresponsive to these 
methods, second-tier treatments such as decompressive craniectomy, 
barbiturate infusion and/or mild hypothermia are considered. Barbitu-
rate infusion is effective in reducing ICP but its notorious side effects 
make it less favorable. Mild hypothermia (body temperature of 32–35 
degree C) is relatively safe treatment but its efficacy as a monother-
apy in acute brain injury is not clear. Combining barbiturate and mild 
hypothermia may be synergic in reducing ICP.
Methods: This was a retrospective review of patients admitted at 
Seoul National University Hospital from 2012 to 2021 with acute brain 
injury. Patients who had raised ICP despite the conventional treat-
ments underwent unilateral decompressive craniectomy. If ICP was 
elevated (> 10  mmHg) even after decompressive craniectomy, either 
thiopental infusion or thiopental infusion and mild hypothermia were 
started. Primary endpoints included mortality, modified Rankin scores 
(mRS) at 3 and 6 months. Secondary endpoints included improvement 
in ICP, complications, length of intensive care unit (ICU) stay, length of 
hospital stay.
Results: A total of 51 patients with acute brain injury were enrolled 
(23 in thiopental only group, 28 in thiopental and mild hypothermia 
group). The mortality was 6% in thiopental only group, 11% in the 
other group. There was no statistically significant differences in 3- and 
6-month mRS.
The initial ICP prior to thiopental /hypothermia was similar between 
the two groups (11.0 ± 11.6 vs 16.6 ± 9.6, p-value 0.066) and there 
was no statistically significant differences in mean ICP during the first 
48 h of treatment. After discontinuation of thiopental infusion, ICP 
remained similar between the groups for the next 48 h.
Body temperature was significantly low in thiopental and mild 
hypothermia group (36.9 ± 1.2 vs 35.0 ± 1.4, p < 0.001) with higher 
incidence of fever after discontinuation of thiopental infusion 
(BT > 37.8◦C) in thiopental only group (39.1% vs 3.6%, p-value 0.003).
The duration of thiopental infusion was longer in thiopental only 
group (7130.4 ± 4164.6 min vs. 4073.3 ± 1918.0 min, p-value 0.003) but 
there was no statistically significant differences in vasoactive-inotropic 
score (VIS), incidence of pneumonia, incidence of deep vein thrombo-
sis or pulmonary thromboembolism, length of ICU stay and length of 
hospital stay.
Conclusions: Combining mild hypothermia to thiopental infusion in 
patients with increased ICP, despite medical and surgical treatment, 
had no additional effects on neurological outcomes.
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Introduction: Although a higher PEEP is recommended in patients 
with ARDS to prevent collapse and atelectrauma, an excessively 
high PEEP may cause overdistention of nondependent lung and 
barotrauma.
Methods: Retrospective cohort study on data derived two ICUs in 
Japan. In this study, we retrospectively collected cases of mechani-
cally ventilated COVID-19 ARDS (CARDS) patients with transpulmonary 
pressure-guided PEEP setting and investigated whether lung mechan-
ics measured early after intubation, including transpulmonary pres-
sure (PL) derived esophageal pressure (Pes) and elastance-derived 
plateau PL, are associated with barotrauma.
Results: Fifty-six patients were investigated. The PEEP setting guided 
by the end-expiratory PL was 14 cmH2O (12–15), the end-inspiratory 
PLderived Pes was 13 cmH2O (11–14) and  ΔPL  was 11 cmH2O (10–
12). Barotrauma occurred in 8 patients (14%), and among respiratory 
mechanics, PaO2/FiO2 ratio, setting PEEP, plateau pressure, driving 
pressure, end-inspiratory PL derived Pes and ΔPL were not associated 
with barotrauma, but higher elastance-derived plateau PL was associ-
ated with the development of barotrauma (21 cmH2O vs. 24 cmH2O, 
p = 0.041).
Conclusions: The end-inspiratory PL derived Pes were not associated 
with barotrauma, and monitoring elastance-derived plateau PL  may 
be necessary to prevent barotrauma.
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Introduction: Cell-free DNA (cfDNA)/Neutrophil Extracellular Traps 
(NETs) are associated with sepsis. We investigated the selective 
removal of cfDNA/NETs from the circulation in  a porcine intensive 
care model of sepsis using NucleoCapture® apheresis in a blinded ran-
domised controlled trial. The NucleoCapture® column contains  sorb-
ent beads coated with linker histone H1.3 which selectively bind to 
cfDNA/NETs.
Methods: We induced sepsis in 18 pigs with a 3-h intravenous infu-
sion of E.  coli. Nine pigs were randomly allocated to treatment with 
NucleoCapture® selective apheresis for 5 h. Nine pigs were subjected 
to apheresis with a sham column. The column was used in conjunction 
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with the Terumo Optia system using regional citrate anticoagulation. 
The operators were blinded to the column type. We measured cfDNA/
NETs using the NuQ H3.1 and H3R8cit nucleosome assays (Volition).
Results: A single pass of septic plasma through the NucleoCap-
ture® column resulted in near complete removal (96–99.1%) of cfDNA/
NETs.
There was no evidence of non-specific direct adsorption of proteins 
such as albumin and cytokines.
The baseline levels of circulating cfDNA/NETs measured in the Nucle-
oCapture®  and sham treated pigs prior to the experiment were 11.6 
(± 4.1) ng/ml and 10.2 (± 3.5) ng/ml (mean ± SD), respectively. Infu-
sion of E.  coli. resulted in an increase in cfDNA/NETs levels to 68.6 
(± 24.5) ng/ml and 71 (± 53.1) ng/ml, respectively.
The level of cfDNA/NETs in the sham treated pigs rose continuously 
during the experiment reaching 361.2 (± 190.2) ng/ml (Figure  1). In 
contrast, NucleoCapture®  treatment prevented a continuous rise in 
cfDNA/NETs with levels plateauing at 149.9 (± 152.98) ng/ml (p < 0.05).
The low cfDNA/NETs levels in the NucleoCapture®  treated pigs were 
consistent with the attenuation of septic shock as evidenced by 
reduced total norepinephrine required (1,172 (± 1,832) μg vs 6,360 
(± 5,017) μg, p < 0.05, Figure  2), reduced lactate (4.6  vs 6.9  mmol/l, 
p < 0.05, Figure 3) and improved survival (9/9 vs 7/9). There was also a 
twofold increase in urine output in the NucleoCapture® group.
No technical difficulties with the use of the NucleoCapture® column or 
any problems with anticoagulation were found.
Conclusions: In this blinded randomised controlled study, selec-
tive cfDNA/NETs apheresis with NucleoCapture®  safely and effec-
tively removed cfDNA/NETs from the circulation of septic pigs, 
resulting in improved organ function and survival. We aim to progress 
the investigation of NucleoCapture® to clinical trials in sepsis and other 
indications.

Figure  2 (abstract 000806) NucleoCapture attenuates cardiovascu-
lar septic shock. Total norepinephrine dose administered per animal, 
mean (SD) values shown, * denotes p < 0.05
 

Figure 3 (abstract 000806) NucleoCapture attenuates lactate rise in 
sepsis. Median (IQR) values shown, * denotes p < 0.05

Figure  1 (abstract 000806) NucleoCapture removes cfDNA/NETs 
from blood in sepsis. NuQ H3.1 ELISA used, mean concentrations 
shown
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Introduction: Avoiding and treating hemodynamic instability and 
raised intracranial pressure (ICP) in patients with subarachnoid haem-
orrhage (SAH) is of utmost importance. Brain Trauma Foundation rec-
ommend monitoring of ICP and cerebral perfusion pressure (CPP) to 
optimize cerebral blood flow after head trauma. However there are no 
guidelines on such treatment algorithms in patients with SAH.
Objectives: The aim of this study was to evaluate the effects of a pro-
tocolized CPP guided treatment on mortality and functional outcome 
in patients admitted to the intensive care unit (ICU) with SAH.
Methods: This was a single center retrospective study performed in an 
Intensive Care Unit in Poland. Fifty four ICU patients with SAH admit-
ted between March 2019 and December 2021 were included in the 
study. Patients with cardiac arrhytmias, patients breathing spontane-
ously, patients with previuos neurologic deficits were excluded from 
the analysis.
In the study group fluid therapy, vasoactive and inotropic drugs, as 
well as diuretics and osmotherapy was managed according to the 
treatment protocol guided to maintain CPP above 70  mmHg based 
on transpulmonary thermodilution hemodynamic monitoring and ICP 
measurement. In the control group standard monitoring was used to 
optimize hemodynamic status of the patients.
The primary endpoints of this study were mortality and functional 
outcome assessed in Rankin and Glasgow Outcome Scale scales after 
30 days. The incidence of delayed cerebral ischemia (DCI) constituted 
secondary outcome.
Results: Values of MAP, as well as cumulative dose of crystalloids and 
fluid balance were similar in both groups. The incidence of DCI was 
significantly lower in the study group (14% vs. 64%, p < 0.01), and the 
functional outcome determined by the Glasgow Outcome Scale on 
30th day post ictus was also significantly better in the study group 
(29.0% vs. 5.5%, p = 0.03).
Conclusions: The study showed that patients treated with CPP guided 
therapy had lower incidence of DCI and had a better functional out-
come after 30 days.
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Introduction: Critical illnesses leading to intensive care unit (ICU) hos-
pitalization have been associated with alteration of the gut microbi-
ota, resulting in dysbiosis characterized by lower diversity and richness 
compared to healthy subjects. Such dysbiosis has been previously 
associated with poor outcomes in critically ill patients. A prior study 
suggested that stool pH, which can be easily measured at the bedside, 
may serve as a simplified biomarker for gut microbiota composition.
Objectives: Our study aimed to investigate early changes in gut 
microbiota in ICU-admitted patients and their association with overall 
mortality, hypothesizing that the early development of intestinal dys-
biosis is associated with mortality. We also explored if fecal pH could 
be a simplified biomarker for gut microbiota alteration.
Methods: Fecal samples were collected for gut microbiota and pH 
assessments on Day 1 (D1) and Day 3 (D3). Fecal pH measurement 
was conducted by inserting a pH meter directly into the fecal sample. 
Microbiota analysis was performed using full-length 16S rRNA gene 
sequencing. The Shannon index and observed (species or genus) rich-
ness were used to assess within-sample alpha diversity. Differences 
between bacterial communities were assessed by Bray–Curtis similar-
ity (overall community, beta-diversity) and DESeq2 (individual taxa). 
Wilcoxon rank-sum test was used to compare differences between 
survivors and non-survivors in (i) gut microbiota changes (Bray–Curtis 
similarity) and (ii) alpha-diversity indices. To test intra-individual differ-
ences in alpha-diversity between sampling points we used Wilcoxon 
signed-rank test. To test the significance of microbiota differences 
between sampling points or between patient survival outcomes, we 
used PERMANOVA (for overall microbiota) and DESeq2 (for individual 
taxa). The association between microbiota and fecal pH was tested 
using DISTLM. Spearman correlation analysis was conducted to inves-
tigate the correlation between gut microbiota changes (Bray–Curtis) 
and fecal pH changes.
Results: A total of 101 patients were enrolled, and 24 patients died 
within 60  days. Non-survivors had higher APACHE II scores on ICU 
admission compared to survivors (27.6 (SD 7) vs. 23.2 (SD 5) p < 0.01). 
The richness and diversity of gut microbiota decreased between D1 
and D3 (p < 0.01). Overall bacterial communities’ profiles at D3 sig-
nificantly correlated with mortality (p = 0.014 for species, p = 0.036 
for genera). Regarding pH, the delta pH (D3-D1) was of + 0.3 (SD 0.6) 
in non-survivors and of -0.01 (SD 0.9) in survivors. Genus-level bacte-
rial community profiles were associated with pH (p = 0.013 at D1, 
p = 0.034 at D3), but there was no significant correlation between gut 
microbiota changes and fecal pH changes. However, a fecal pH change 
of ≥ 0.1 was associated with mortality, after adjusting for the APACHE II 
score at ICU admission (OR 5, 95% CI 1.6–15.3, p < 0.01).
Conclusions: Early microbial composition or changes may potentially 
serve as an early marker for poor prognosis. Fecal pH changes were 
not associated with changes in bacterial profiles, but were associated 
with mortality. Further research is warranted to investigate the poten-
tial of fecal pH and gut microbiota dysbiosis as prognostic markers 
in critically ill patients, with larger studies and investigations needed 
to elucidate the underlying mechanisms and implications for patient 
outcomes.
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Introduction: Venovenous extracorporeal membraneoxygenation (VV 
ECMO) has been used as a rescue therapy in severe acute respiratory 
distress syndrome (ARDS). We compared the clinical course and out-
come of patients who received VV ECMO for corona virus disease 2019 
(COVID-19) and other etiologies.
Methods: This single center retrospective evaluation enrolled adult 
patients with severe ARDS receiving VV ECMO during COVID-19 pan-
demic from March 2020 to February 2023.
Results: There were 22 patients with COVID-19 and 24 patients with-
out COVID-19 who received VV ECMO due to severe ARDS during 
the study period. They were 60 ± 9 years and eighteen were women. 
Charlson Comorbidity index was 3 (2–4.25), and SOFA score on the first 
day of ECMO was 9 (7–12). Days between the first day of mechanical 
ventilator and ECMO was 2 (0–7), and the duration of ECMO was 13.5 
(7.75 – 43.50) days. In patients with COVID-19, SOFA score was lower 
(10.8 ± 3.8 vs. 8.0 ± 3.6, p = 0.035) and the duration of ECMO was 
longer (10.5 [3.25–29.25] vs. 24.5 [10–63.25], p = 0.042) than in patients 
without COVID-19. The weaning rate of ECMO was 24/46 (52.2%) in all; 
12/24 (50%) for non-COVID-19 patients and 12/22 (54.5%) for COVID-
19 patients (p = 0.78). In multiple cox regression analysis adjusted 
with age, sex, sequential organ failure assessment score, and Charlson 
comorbidity index, COVID-19 was a significant parameter related with 
lower weaning rate of VV ECMO (Hazard ratio 0.284, 95% confidence 
interval 0.102–0.790, p = 0.016).
Conclusions: In the adjusted Cox regression model, COVID-19 
decreased the possibility of weaning from VV ECMO in patients with 
severe ARDS. Considering the longer treatment period of COVID-
19 than other etiologies of ARDS, evidence based patient selection 
should be followed in this COVID-19 pandemic.
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Introduction: The weight of obesity prevalence is growing in the 
intensive care unit (ICU). Although obesity is a known risk factor for 
chronic kidney disease (CKD), its association with acute kidney injury 
(AKI) and their combined impact on patient outcomes warrant further 
investigation.
Objectives: To explore the association between obesity, AKI incidence, 
and clinical outcomes in patients with sepsis.
Methods: This nationwide prospective cohort study analyzed patients 
with sepsis admitted to 20 tertiary hospital ICUs between September 
2019 and December 2021. Patients were categories by body mass 
index (BMI), and the primary outcome of AKI incidence during ICU stay 
was analyzed by logistic regression analysis adjusted for key charac-
teristics and prognostic factors. The secondary outcomes were clinical 
recovery and mortality.
Results: Of the 4,041 patients included in the study, 1,367 (33.8%) 
developed AKI. Obesity was associated with a higher incidence of 
AKI (adjusted odds ratio [aOR], 1.40; 95% confidence interval [CI], 
1.15–1.70), as was every 5  kg/m2 increase in BMI (aOR, 1.31; 95% CI, 
1.19–1.43) (Table 1).

Outcome Underweight
(n = 813)

Normal weight
(n = 1668)

Overweight
(n = 628)

Obesity
(n = 932)

P‑value Ajdusted 
OR
(95% CI)
per 5 kg/
m2 posi‑
tive

AKI 201
(24.7)

546
(32.7)

242
(38.5)

378
(40.6)

 < 0.001 1.31
(1.19–1.43)

Clinical 
recovery 
within 30 
days

366
(45.0)

818
(49.0)

313
(49.8)

480
(51.5)

0.054 1.07
(0.98–1.16)

While obesity was associated with lower in-hospital mortality in 
patients without AKI (aOR, 0.81; 95% CI, 0.71–0.93), no difference was 
observed in those with AKI (aOR, 1.10; 95% CI, 0.94–1.27) (Table 2).

Out‑
come

Under‑
weight

Normal 
weight

Over‑
weight

Obe‑
sity

Per 5 kg/
m2 posi‑
tive

ICU
mortality

212
(26.1%)

385
(23.1%)

141
(22.5%)

242
(26.0%)

Adjusted 
OR

(95% CI)

Without
AKI

1.66
(1.21–

2.27)

1 (ref ) 0.78
(0.51–

1.19)

0.95
(0.65–

1.38)

0.81
(0.69–

0.96)

With 
AKI

1.16
(0.80–

1.70)

1 (ref ) 0.99
(0.69–

1.43)

1.19
(0.87–

1.64)

1.09
(0.94–

1.26)

In-hospi-
tal

mortality

301
(37.0%)

555
(33.3%)

202
(32.2%)

309
(33.2%)

Adjusted 
OR

(95% CI)

Without
AKI

1.46
(1.13–

1.88)

1 (ref ) 0.85
(0.62–

1.16)

0.75
(0.55–

1.01)

0.81
(0.71–

0.93)

With
AKI

1.27
(0.87–

1.86)

1 (ref ) 0.84
(0.59–

1.20)

1.16
(0.85–

1.59)

1.10
(0.94–

1.27)

Although obese patients without AKI had better chances of clinical 
recovery (P < 0.001, log-rank test), the protective effects of obesity 
were attenuated in those with AKI (P for interaction = 0.047) (Figure 1).
Conclusions: Obese patients with sepsis have a higher risk of develop-
ing AKI. The presence of AKI offsets the possible protective effects of 
obesity.

Figure 1 (abstract 000814) Clinical recovery within 30 days accord-
ing to acute kidney injury status. Clinical recovery was defined as sur-
vival to discharge within 30 days.
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Introduction: Swallowing disorders in critically ill patients are an 
important cause of morbidity and mortality with a reported incidence 
of more than 80%. Some of the factors associated with these disorders 
are the progression of the disease, mechanical ventilation, specific 
drugs, nasogastric tubes and delirium. The guidelines recommend 
evaluation by endoscopic fibroscopy for its diagnosis and guidance of 
treatment.
We investigated and compared the predictors and outcomes for these 
disorders in a cohort of critical care patients hospitalized with COVID-
19 and non COVID-19 at a single hospital center.
Objectives: To assess the risk factors and outcomes of COVID-19 and 
non COVID-19 critical care patients with swallowing disorders.
Methods: We conducted a study of an observational, retrospective 
cohort, which included patients admitted to our intensive care unit 
from July 2016 to February 2019 for the non COVID-19 group and 
from April 2020 to July 2021 for the COVID-19 group, both groups 
underwent endoscopic fibroscopy with positive result for swallow-
ing disorders. A univariate analysis of selected factors and outcomes 
was performed, the statistical analysis was prepared in SPSS v.21, fre-
quency measurements were analyzed and the risk factor analysis was 
performed with Fisher test and × 2 test.
Results: A total of 77 positive endoscopic fibroscopy evaluations were 
performed. The non COVID-19 group 57.5% (n = 33) were males and 
the COVID-19 group 77.2% were males (n = 44, p 0.06). 75.7% of the 
patients in the non COVID-19 group had prior neurological alteration 
(p < 0.01). 95.5% of the patients in the COVID-19 group were mechani-
cally ventilated (p < 0.01). The predominant swallowing disorders 
in the non COVID-19 group were alterations in the oral phase and in 
the COVID-19 group alterations of the pharyngeal phase and tracheal 
aspiration.

Table 1 (abstract 000815) Clinical and therapeutic outcomes

Non COVID‑
19
n 33

COVID‑19
n 44

p

Days of 
hospitaliza-
tion 1

36.1 14–55.5 35.8 28.6 – 43.1 0.96

Days of intu-
bation 1

5.9 2–7.7 15.2 12–18.4  < 0.01

Swallowing 
therapy 
days 1

19.3 6–30 9.09 5.6–12.54  < 0.01

Feeding route 
at discharge 
2

Oral
Naso enteral 

tube
Gastrostomy
Mixed

16
2
11
4

48.4%
6.0%
33.3%
12.1%

35
0
6
3

79.5%
0%
6.8%
13.6%

 < 0.01
0.09
0.03
0.42

1 Interquartile range for free distribution variables, quantitative 
variables.
2 Frequencies and proportions, qualitative variables.
Conclusions: Multiple risk factors have been associated with the 
development of swallowing disorders in the critically ill, in our study 
we found similar results to prior studies. An outstanding difference 
between the groups was the presence of neurological alterations in 
the non-COVID group which may be the cause for a greater percent-
age of gastrostomy feeding route at discharge and requirement for 
longer duration of swallowing therapy. The COVID-19 population 
showed a better recovery rate after deglutition therapy and follow-up.
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Introduction: Prior clinical trials have shown that low-dose, 1 to 20 
parts per million (ppm) of inhaled nitric oxide (iNO) leads to short-term 
(less than 24  h) improvement in oxygenation in critically ill patients 
with acute lung injury1-2. Recent studies demonstrated antiviral effi-
cacy of iNO when used at high dose (80 ppm and higher) 3–5.

Objectives: This study tested the hypothesis that antiviral high con-
centration of iNO administered early after the onset of infection might 
be beneficial in critically ill patients with acute hypoxemic respiratory 
failure due to coronavirus disease (COVID-19) pneumonia. This study 
was designed to evaluate the effect of iNO on systemic oxygenation 
after 48 h among critically ill and mechanically ventilated patients with 
COVID-19 in a phase II, multicenter (four sites in the United States and 
one site in Sweden), single-blind, randomized (1:1), controlled, paral-
lel-arm trial.
Methods: The study enrolled intubated and mechanically ven-
tilated adult patients with SARS-CoV-2 infection. Participants in 
the treatment arm received inhaled NO at 80  ppm for the first 
48  h after enrollment. After the first 48  h of treatment, the gas 
was reduced to 40  ppm and maintained at this concentration 
until severe hypoxemia resolved (PaO2/FiO2 > 300  mmHg). The 
primary outcome of this study was the change in arterial oxy-
genation (PaO2/FiO2) at 48  h. The secondary, safety and explora-
tory outcomes are shown in the results. Sample size calculation 
demonstrated n = 100 in each group (n = 200 total). The primary 
and secondary outcomes analysis was conducted using a Bayes-
ian framework that estimates the treatment effect conditional 
on several pre-specified additional variables included in the 
model (defined a priori: age, age2, sex, BMI, APACHE II score and 
SMD > 0.20: race, study site, hypertension, diabetes, malignancy, 
and liver disease). All study outcomes were analyzed in the modi-
fied intention-to-treat population.
Results: shown in Table and Figure.
Conclusions: The use of high-dose iNO is safe and resulted in sus-
tained improvement of oxygenation at 48  h compared with usual 
care in adults with acute hypoxemic respiratory failure due to 
COVID-19.
This trial also suggests that high doses iNO reduce viral load and 
have beneficial effects on neurological outcomes. Further studies are 
required to characterize the antimicrobial properties of high-dose 
iNO and determine the optimal dosage and duration.

https://doi.org/10.1111/nmo.13100
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Sputum was collected for up to seven weeks from 37 participants (17 
in the treatment group and 20 in the control group) for a total of 82 
samples (38 from participants in the treatment group and 44 from par-
ticipants in the control group). Over time, there was a steeper decline 
in plasma viral load (βtime:-0.21, 95% CrI: − 0.25–− 0.17; βgroup: 
− 0.30, 95% CrI: − 1.00–0.42) in patients enrolled in the inhaled NO 
arm compared with those in the control arm (βtime x group: − 0.04, 
95% CrI: − 0.12–0.04). Similarly, among the subset of patients from 
whom sputum samples were taken, there was a greater decline in viral 
load over time (βtime: − 0.13, 95% CrI: − 0.16–− 0.11; βgroup:0.29, 
95% CrI: – 0.87 – 1.44) in the treatment arm compared with the control 
arm (βtime x group:-0.04, 95% CrI: -0.09 – 0.01).
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Introduction: Intensive care unit mortality prediction models, fre-
quently used for bechmarking for audit and feedback, traditionally 

rely on significant manual data entry and curation. The advent of elec-
tronic health records and release of intensive care datasets allows for 
automated data collection. This could circumvent the need for manual 
data handling and has the potential to facilitate more sophisticated 
modeling using more data of higher granularity and from wider col-
lection windows. However, automation also requires significant 
resources. Therefore, it is important to assess the comparative perfor-
mance of intensive care mortality prediction models based on manu-
ally curated versus automatically extracted electronic health record 
data.
Methods: Data from the freely available highly granular Amsterda-
mUMCdb intensive care dataset was used for the systematic devel-
opment and evaluation of mortality prediction models. Using the 
well-known original APACHE IV model as baseline, aspects in which 
new models differed included the extent of automatic extraction of 
variables, classification method, recalibration usage, and size of collec-
tion window.
Results: From AmsterdamUMCdb, 13 models were developed based 
on data from 5,077 admissions divided into a train (80%) and test 
(20%) cohort. Adding variables or extending variable collectection 
time windows only marginally improved discrimination and calibra-
tion. The best performing model using only automatically extracted 
variables and therefore no diagnosis or comorbidity information was 
an XGboost model. This model had similar discrimination and calibra-
tion as the APACHE IV references models with an AUC of 0.89 and Brier 
scores of 0.10.
Conclusions: Performance of intensive care mortality prediction mod-
els based on manually curated versus automatically extracted elec-
tronic health record data is similar. Importantly, our results suggest 
that variables typically requiring manual curation, such as diagnosis 
at admission and comorbidities, are not necessary for accurate mortal-
ity prediction. These proof-of-concept results require replication using 
multi-center data.

ROC plot of main comparator and APACHE IV mortality prediction models. 
Note that the original and recalibrated variant of the APACHE IV have the 
same ROC, as their discrimination does not differ.

Calibration curves of main comparator and APACHE IV mortality pre-
diction models evaluated on the test set in 10 deciles
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Introduction: Sepsis is a severe and often fatal infectious disease, and 
immune imbalance is a critical factor contributing to its high mortal-
ity rate. Investigating the mechanisms behind the immune imbal-
ance in sepsis is crucial to promote its precise treatment and reducing 
mortality.
Objectives: This study aimed to screen and identify critical genes 
associated with immune imbalance in sepsis, thereby improving clini-
cal decision-making precision and promoting the development of pre-
cision medicine.
Methods: We analyzed the GSE65682 dataset from the Gene 
Expression Omnibus (GEO) using the ssGSEA algorithm to distin-
guish immune cell infiltration in different sepsis samples, and the 
E-MTAB-7581 dataset was used to validate the effect of hydrocortisone 
in different subgroups. We then used the Weighted Gene Correlation 
Network Analysis (WGCNA) and protein–protein interaction (PPI) to 
screen genes most related to immune infiltration. Peripheral blood 
samples from mice were used to confirm the expression changes of 
hub genes. We focused mainly on TBX21, which encodes the transcrip-
tion factor T-bet and plays a critical role in the balance of Th1/Th2, and 
Th17/Treg. Therefore, the genetically engineered mice with specific 
overexpression of Tbx21 in CD4 + T cells were constructed to verify the 
role of T-bet in the immune imbalance in sepsis.
Results: Sepsis samples were divided into two sub-groups based 
on their level of immunity. The group with a higher immunity score, 
when treated with hydrocortisone, showed a significant reduction in 
mortality (P = 0.0493). Additionally,  TBX21,  PRF1,  IL2RB, and  GNLY were 
identified as hub genes associated with the immune imbalance in 
sepsis. The expression of all four hub genes showed significant differ-
ences between healthy and septic mice. Furthermore, Kaplan–Meier 
survival analysis revealed that the high and low expression groups for 
each hub gene had statistically different outcomes (P < 0.05). Geneti-
cally engineered mice overexpressing Tbx21 in CD4 + T cells exhibited 

significantly improved survival compared to the control group after 
cecal ligation and puncture (P = 0.0152).
Conclusions: TBX21,  PRF1,  IL2RB, and  GNLY  are associated with sep-
sis severity and clinical immune-related indicators. Overexpres-
sion of  Tbx21  in CD4 + T cells improves sepsis survival, which may be 
involved in the simultaneous improvement of Th1/Th2, Th17/Treg 
imbalance in sepsis by T-bet. These findings may help in the develop-
ment of precision medicine for sepsis treatment.
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Introduction: Home Mechanical Ventilation (HMV) is one of the alter-
native option that can replace the mechanical ventilation treatment in 
the intensive care unit. In the early days, HMV were applied to children 
with neuromuscular disease. However, not only does the number of 
patients applying HMV increase, but it is also widely applied in more 
diverse diagnosis over the years.
Objectives: The aim of this study was to provide a descriptive analy-
sis of pediatric population receiving HMV. So we tried to find out the 
changes of patients’ indications of HMV and the outcomes after HMV 
application.
Methods: This is a retrospective, observational cohort study of con-
secutive pediatric patients receiving HMV after admission in Pediatric 
Intensive Care Unit in Asan Medical Center Children’s hospital between 
January 2003 and December 2022. Data were collected from review-
ing the electronic medical records.
Results: Total 160 patients were enrolled and the median age was 
5.5 years and male patients accounted for 61.3% (n = 98). For 20 years, 
the number of patients applying HMV continued to increase every 
year, and since 2016, it has more than doubled compared to before. 
The most common indication for applying HMV was neuromus-
cular disease (53.1%) and followed by pulmonlolgic disease. Since 
2016, HMV has been applied due to heart failure, and these patients 
accounted for 10.0%. Compared to neuromuscular diseases, the num-
ber of patients applying due to heart failure and respiratory failure 
showed an increasing trend. 30.6% of patients with HMV died, and 
the main reason of death was exacerbation of underlying diseases 
(58.5%). 61.3% of the survivors were in continuous use, and the rest 
improved and weaned HMV. As the number of patients applied HMV 
increases, the number of patients in use is also increasing, but the 
mortality rate is gradually decreasing, and the number of patients who 
are improving and discontinued HMV is increasing. 45.6% of patients 
who applied due to heart failure and respiratory failure improved and 
discontinued HMV, but only 0.07% of patients who applied HMV due 
to neuromuscular problems stopped HMV.
Conclusions: The results of this study showed changes in patients 
who applied HMV for 20 years. It could be seen that the patient’s prog-
nosis changed by applying HMV to more diverse patients. In particu-
lar, patients who applied due to heart failure and respiratory failure 
improved compared to patients who applied ventilators due to neuro-
logical problems, showing a greater possibility of stopping HMV. This 
is considered to be a very important evidence when making a decision 
on the application of HMV.
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Introduction: Sepsis-induced myocardial dysfunction (SIMD) is a 
frequent condition, often overlooked in intensive care units (ICUs). 
Despite its significance, the extent of its impact on prognosis remains 
unclear (1,2). Although ejection fraction (EF) is the most used diag-
nostic method, left ventricular (LV) global longitudinal strain (GLS) by 
speckle tracking has shown to be more sensitive in detecting early 
myocardial dysfunction in septic patients (2). When detected by GLS, 
SIMD has been associated with increased mortality; however, evidence 
is not conclusive (3–5).
Objectives: To etermine whether a decrease in GLS can be used as a 
predictor of mortality in individuals with sepsis or septic shock in an 
ICU.
Methods: Prospective cohort study of septic patients admitted to 
ICU. Myocardial dysfunction was assessed using transthoracic or 
transesophageal echocardiography within 24  h of septic event (Sep-
sis 3) (6) using either a General Electric Vivid IQ or PHILIPS CX50 mul-
tiplanar TEE probe. Clinical characteristics, cardiac markers including 
ProBNP and Troponin T were recorded. Relevant variables for multiple 
regression analysis were selected based on the principle of parsimony 
and/or p < 0.1 values in univariate analysis. Significance was set at 
p < 0.05.
Results: A total of 101 patients were included. Global ICU mortal-
ity was 34%, 70% patients met septic shock criteria. The following 
characteristics were significantly higher in nonsurvivors compared to 
survivors: age, APACHE II and SOFA scores, proportion of mechanical 
ventilation, septic shock, PRO-BNP and troponin T levels within the 
first 24 h, proportion of vasopressor use, heart rate, LVEF by simpson 
method, and E/e’. Values of LV ventricular longitudinal strain, left ven-
tricle 2 chamber, 3 chamber, 4 chamber strain and GLS were also sig-
nificantly different (Table 1).
. 

Table 1 (abstract 000820) Patients’ characteristics

Characteristics Total n = 101 Survivors n = 66 Nonsurvivors n = 35 P value

Age, years 67.0 ± 15.0 63.8 ± 16.3 73.1 ± 9.6 0.0028

Male, n(%) 59(58.4) 38(57.6) 21(60) 0.814

APACHE 15.1 ± 6.8 14.0 ± 5.8 17.2 ± 7.9 0.0206

Heart beat, /min 95.1 ± 21.5 91.0 ± 20.7 102.9 ± 21.1 0.014

PRoBNP base, 
pg/ml

6745.2 ± 10,774.2 4279.5 ± 5721.4 11,078.9 ± 15,420.4 0.0033

Troponine T at 
baseline,pg/ml

95.3 ± 176.2 55.0 ± 80.3 164.0 ± 258.3 0.0036

In univariate analysis, age, SOFA, EF and GLS were associated with risk 
of ICU mortality. In the multivariate analysis, controlling SOFA, age and 
vasopressor therapy, GLS remained the independent predictor of ICU 
mortality in septic patients (Odds ratio 0.77, 95%CI 0.6297–0.9391; 
p = 0.010). Receiver operating characteristic curve showed an area 
under curve of 0.78 (Sensitivity: 87.1%, Specificity: 60.3%) using LV GLS 
of − 15.1% as a predictor of ICU mortality (Table 2).

Multivariate analysis

Variable OR SE P 95%CI

Age 1.11 0.037 0.003 1.0349– 1.18176

SOFA 1.22 0.139 0.081 0.9758 – 1.5259

Vasopres. inotr 8.80 5.800 0.001 2.4205—32.026

LV GLS 0.77 0.078 0.010 0.6297 – 0.9391

Conclusions: Our findings show GLS is a reliable predictor of ICU mor-
tality. These results align with previous research that has shown no 
correlation between systolic cardiac dysfunction diagnosed by EF and 
mortality in septic patients (7). GLS can be a valuable tool for diagnos-
ing and predicting outcomes in individuals with SIMD. Further large-
scale studies are necessary to establish the optimal cutoff point in this 
population.
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Introduction: Extracorporeal membrane oxygenation (ECMO) can 
be a lifesaving measure for patients with severe acute respiratory dis-
tress syndrome (ARDS) and was largely employed to support patients 
with severe forms of COVID-19 infection who evolved with refrac-
tory hypoxemia and hypercapnia.[1] Acute kidney injury (AKI) is a 
frequent complication among patients on ECMO, and around 50% 
of these patients require renal replacement therapy (RRT) [2] result-
ing in increased morbidity and mortality.[3] However, the association 
between timing of RRT initiation (before or after ECMO cannulation) 
and outcomes is still a matter of debate with conflicting data in the 
literature. [4–6].
Objectives: The main objective of this study was to evaluate the 
impact of AKI and timing of RRT initiation on hospital mortality in 
COVID-19 ECMO-supported patients.
Methods: This was a retrospective study which included consecu-
tive hospitalized adult patients, from April 2020 to August 2021, 
with a confirmed diagnosis of COVID-19 and severe ARDS requir-
ing support with veno-venous (VV) ECMO, in two hospitals in Brazil. 
All patients who required RRT were submitted to continuous RRT 
(CRRT) directly connected to the ECMO circuit. Univariate analysis 
for the association of AKI, need for RRT, RRT initiated before and 
after ECMO cannulation with in-hospital mortality were performed 
using the chi-square and Fisher exact tests when appropriate. These 
variables were then included in a multivariable stepwise Cox pro-
portional hazards regression analysis model adjusting to patients’ 
baseline characteristics such as age, sex, comorbidities (hyper-
tension, diabetes, dyslipidemia, obesity, coronary artery disease, 
chronic kidney disease, pulmonary disease and malignancy) and the 
ICU admission SAPS-3.
Results: Eighty-five COVID-19 critically ill VV-ECMO-supported 
patients were included during the study period. The mean age was 
59 ± 13  years, 15% were women, more than 85% had at least one 
previous chronic condition, mean SAPS-3 at ICU admission was 
54 ± 12 and overall in-hospital mortality was 47%. AKI was diag-
nosed in 44 (51.8%) patients, 30 (35.3%) patients required RRT, 16 
initiated RRT before and 14 after ECMO cannulation. Patients who 
evolved with AKI were older (63 × 54  years, p = 0.001), had higher 
SAPS-3 (57 × 52 points, p = 0.039), and had a higher prevalence 
of hypertension (64% × 40%, p = 0.030), coronary artery disease 
(18% × 3%, p = 0.031) and cancer (23% × 5%, p = 0.028). There were 
no significant baseline characteristics differences between patients 
who initiated RRT before or after ECMO cannulation. In-hospital 
mortality related to each group of patients is shown in Figure  1. 
Results from the cox proportional hazards regression analysis are 
depicted in Table 1, showing that RRT initiated after, but not before 

ECMO cannulation, remained independently associated with higher 
in-hospital mortality.

Table 1 (abstract 000821) Multivariable stepwise Cox proportional 
hazards regression analysis with predictors associated with in-hospital 
mortality

Multivariable analysis

HR 95% CI p-value

Age, per additional year 1.04 1.01 – 1.07 0.018

SAPS-3 1.04 1.01 – 1.07 0.008

AKI 2.06 0.95 – 4.49 0.069

RRT after ECMO 2.73 1.22 – 6.13 0.015

RRT before ECMO 1.05 0.41 – 2.73 0.918

SAPS-3: Simplified Acute Physiology Score III; AKI: acute kidney injury; 
RRT: renal replacement therapy; ECMO: extracorporeal membrane 
oxygenation.
Conclusions: In this retrospective analysis, RRT initiated after ECMO 
cannulation was associated with poor in-hospital outcomes, inde-
pendently of patients’ baseline characteristics, whereas AKI and RRT 
initiated before ECMO cannulation were not. There is still conflicting 
data surrounding this issue and efforts should be made to clarify and 
guide clinical practice on the indication for RRT in ECMO-supported 
patients. This could lead to a more rational prescription of RRT, iden-
tifying patients more likely to benefit from this therapy, and ultimately 
optimization of technical and personnel resources.

Figure  1 (abstract 000821) In-hospital mortality comparison 
between patients (pts) with (w/) and without (w/o) acute kidney injury 
(AKI); patients with and without need for renal replacement therapy 
(RRT); and RRT initiated before and after extracorporeal membrane 
oxygenation (ECMO)
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Introduction: Fluid responsiveness (FR) is frequently assessed to 
guide fluid administration in order to optimize the hemodynamic 
state of critically ill patients. However, fluid overload is associated 
with higher mortality, acute kidney injury, and prolonged duration of 
mechanical ventilation. The novel concept of fluid intolerance (FI) inte-
grates hemodynamic, echographic, and clinical signals to identify the 
deleterious effects of fluids during the resuscitation process. However, 
the degree of FR and FI signals coexistence has yet to be established.
Objectives: To describe the coexistence of FR and FI signals in 
mechanically ventilated critically ill patients within the first 24 h since 
ICU admission.
Methods: A multicenter prospective observational study was per-
formed at Hospital Clínico UC Christus and Hospital de Quilpué, Chile. 
The study was approved by the local IRB’s. Mechanically ventilated 
patients > 18 years, requiring vasopressor treatment, an ICU stay < 24 h, 
and adequate echographic windows were consecutively recruited and 
assessed at a single time point. Measurements included demograph-
ics, hemodynamics, tissue perfusion, FR and FI status. FI was defined 
by the presence of any of the following: CVP > 12  mmHg, Venous 
excess ultrasound score (VExUS) equal to or higher than 1, Lung ultra-
sound score > 10, and E/e’ ratio > 10. Results are shown as median [IQR] 
or n(%). Mann–Whitney U or Fisher’s exact test were used when appro-
priate. A p < 0.05 was considered statistically significant.
Results: 50 patients were included, of which 52% were female. Diag-
nosis: sepsis 34%, neurocritical disease 12%, respiratory failure 22%, 
hemorrhagic shock 10%, post surgery 16%, other 6%. Age 59 [42–69] 
y, SOFA score 9 [7–11], and APACHE-II score 16 [11–20]. At recruitment, 
patients had a fluid balance of 1300 [100–3247] ml, norepinephrine 
requirements of 0.1 [0.07—0.15]mcg/kg/min, lactate 1.6 [1.1—3.7] 
mmol/L and CRT 3 [2–4] s.

To test FR, pulse pressure variation was used in 82%, stroke volume 
variation in 8% and passive leg raising against velocity time integral 
(VTI) in 8% of cases. 46% of the study population was categorized as 
Fluid Responsive (FR +). FR+ and FR− had a similar fluid balance (1929 
[531–4913] ml vs 1205 [89–2865] ml (p = 0.5), respectively). As seen in 
Fig 1, the presence of at least one signal of FI was similar in FR + and 
FR- groups (60% vs 55%, p = 0.7). 30% of FR + patients had an altered 
VExUS score, while 41% in the FR- group (p = 0.4). Echocardiographic 
LV and RV function was similar in both groups (FAC 67 [48–70.5] % vs 
65.8 [56–74.75] %, p = 0.38), (TAPSE 19 [18–25] vs 23 [19–25], p = 0.15).
Conclusions: Fluid intolerance signals are present in both fluid 
responsive and unresponsive patients. In FR + patients, contex-
tualization of fluid challenges according to FI signals might avoid 
potential harm. Further studies should assess the clinical relevance 
of these results and the impact of personalized fluids resuscitation 
strategies.

Fig. 1 (abstract 000822) Distribution of fluid intolerance signals in 
both fluid responsive and fluid unresponsive groups
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Introduction: The incidence of Hospital Acquired Infection (HAI) is 
high in intensive care units (ICUs) and HAI adversely affects the prog-
nosis of the patient. Hand hygiene (HH) is the most effective and eco-
nomic way to prevent HAI. HH is more important in countries with 
limited medical resources such as Iraq. This study was conducted to 
find improvements from the survey of HH at ICUs in Iraq.
Methods: The Iraq Medical City and Soonchunhyang University Medi-
cal Center has performed survey of the project supported by Korea 
International Cooperation Agency on HH compliance at ICUs (32beds) 
in Iraq Medical City from from. Survey materials were developed based 
on the World Health Organization Guideline. The survey on knowledge 
and perception of HH and hand contamination test was conducted. 
Based on hand plate criteria, hand contamination was classified into 
low (1–9 Colony Forming Unit, CFU) and high (> 10 CFU) groups. The 
HH compliance monitoring was performed by direct observation. 
Whether to perform only hand rub or wash is expressed as “compli-
ance (yes/no)”, and in all 6 steps as “compliance(yes and 6 steps)”.
Results: The level of HH knowledge and perception of 30 health 
workers at ICUs were 55.8 ± 10.5 and 58.0 ± 29.0, respectively. In the 
low hand contamination group, knowledge and perception scores 
were high, but only perception scores were statistically significant 
(60.0 ± 0.0 vs 55.3 ± 11.0, P = 0.42, 82.7 ± 12.9 vs 55.3 ± 29.1, P = 0.03). 
Of 125 cases, compliance (yes/no) was 83%, but compliance (yes and 
6 steps) was 18%. Technicians had the lowest rate of compliance (yes/
no) (70%) and a compliance (yes and 6 steps) of physical therapist, 
technician and janitor was 0%. Among the 6 steps of HH procedure, 
the fingertips (30%) was the lowest.
Conclusions: This study is meaningful to understand the current sta-
tus of HH activities at ICUs in Iraq. Overall hand hygiene knowledge 
and perceptions and the 6 step hand hygiene compliance were low. 
In the future, there will be a need for training and monitoring with a 
focus on these areas.

Table  1 (abstract 000823) Result of HH knowledge and perception 
score by Low and high CFU

Figure  1 (abstract 000823) Scatter plot between knowledge score, 
perception score and CFU afer HH

Table 2 (abstract 000823) Result of hand hygiene compliance
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Introduction: Spontaneous breathing trials (SBT) may be performed 
with or without pressure support (PS). Although previous studies have 
shown that SBT performed with PS and/or PEEP may decrease respira-
tory effort compared to T-piece, no study has performed a compre-
hensive evaluation of the physiological effects of inspiratory PS during 
a SBT.
Objectives: To determine the physiological effects of adding inspira-
tory PS during a SBT in critically ill patients.
Methods: This was a prospective physiological study approved by 
the Institutional Scientific Ethics Committee of Pontificia Universidad 
Católica de Chile. Inclusion criteria were age > 18  years, mechanical 
ventilation (MV) for at least 48 h for an acute respiratory failure (PaO2/
FiO2 < 300  mmHg), and whose attending physician planned to per-
form a SBT. Informed consent was obtained from the legal guardian. 
Before performing the SBT, a catheter with esophageal and gastric bal-
loons, and electrodes to record the electrical activity of the diaphragm 
(EAdi), was placed (Neurovent Research Inc). In addition, an electri-
cal impedance tomography (EIT) belt was placed around the chest 
(Enlight, Timpel). All patients underwent a SBT with positive end-expir-
atory pressure (PEEP) of 0 cmH2O and PS of 0 cmH2O for 30 min, after 
which the PS was increased to 8 cmH2O for another 30 min. At the end 
of each phase waveforms from esophageal and transdiaphragmatic 
pressures, EAdi, and EIT were analyzed together with usual clinical 
signs and arterial and venous blood gases.
Results: Fifteen patients (6 female) aged 59 ± 15 years were included. 
Patients had been on MV for 7 ± 3  days. Inspiratory PS significantly 
reduced the work of breathing, demonstrated by a decrease in 
esophageal pressure swings and pressure–time product per minute 
of 48% (p =  < 0.0001) and 45% (p =  < 0.0001), respectively. Further-
more, PS significantly reduces respiratory rate (p = 0.004) and rapid 
shallow breathing index (RSBI) (p = 0.002) and redistributed ventila-
tion towards non-dependent areas, demonstrated by the increased 
anterior-to-posterior ventilation ratio (p = 0.001). On the other hand, 
respiratory drive also decreased, demonstrated by a reduction in EAdi 
(p = 0.038) and P0.1 (p = 0.0001). However, no differences were found 
in tidal volume, minute ventilation, gas exchange, hemodynamics, or 
cardiovascular stress biomarkers.

Variable SBT: PEEP 0 PS 0 SBT: PEEP 0 PS 8 P value

ΔPes, cmH2O 7.98 [5.7–12.1] 3.81 [2.1–8.7] < 0.0001
PTPmin, cmH2O. s/

min
141 [103–269] 63 [33–156] < 0.0001

Variable SBT: PEEP 0 PS 0 SBT: PEEP 0 PS 8 P value

Pdi, cmH2O 8.04 [6.2–10.7] 5.24 [3.1–8.4] 0.0010
Respiratory rate, bpm 26 ± 6 22 ± 5 0.0044
Tidal Volume, ml 370 [321–525] 437 [362–488] 0.1793

RSBI 67 ± 25 53 ± 19 0.0028
ΔEAdi, µV 12 [7.0–16.0] 7 [4.2–14.0] 0.0389
Pdi/ΔEAdi cmH2O/µV 0.74 [0.58–1.26] 0.67 [0.59–1.36] 0.2661

ΔEELIglob, UA − 6.5 [− 20.9–2.1] − 5.1 [− 18.5–8.3] 0.5016

A/P Ratio 0.51 ± 0.29 0.76 ± 0.39 0.0011
PaO2/FiO2, mmHg 219 [209–272] 229 [203–250] 0.2952

PaCO2, mmHg 39 [36–43] 37 [34–39] 0.0840

pH 7.43 [7.41–7.47] 7.46 [7.44–7.46] 0.1055

P 0.1 0.9 [0.5–1.7] 0.5 [0.3–0.85] 0.0001
SvcO2, % 77 ± 7 76 ± 5 0.9102

Mean arterial pres-
sure

99 ± 15 99 ± 18 0.7515

Heart rate, bpm 90 ± 14 87 ± 14 0.1875

NT-proBNP, pg/ml 271 [120–369] 260 [117–365] 0.9999

Troponin C, pg/ml 12.6 [6.9–28.4] 11.9 [6.8–29.1] 0.6250

Conclusions: Increasing inspiratory support from 0 to 8 cmH2O dur-
ing a spontaneous breathing trial in patients with acute respiratory 
failure reduces the work of breathing and respiratory drive, while also 
increasing dynamic lung compliance.
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Introduction: Lactate is a product of pyruvate reduction during glyco-
lysis. Increased serum lactate levels in cardiac arrest patients are attrib-
uted to anaerobic glycolysis due to tissue hypoxia. Therefore, the level 
of lactate and lactate clearance rate are likely to be associated with 
cardiac arrest outcomes. However, the prognostic values of these lac-
tate-related variables on neurological outcomes have not been con-
sistent among different clinical studies.
Objectives: We aim to evaluate the association between serum lactate 
variables and long-term neurological outcome, and their interactions 
with cardiac arrest etiology and arrest rhythm.
Methods: This retrospective observational study based on a pro-
spectively collected registry of out-of-cardiac arrest (OHCA) patients 
was conducted in a single tertiary hospital from February 2009 
to September 2022. During  the study period,  serum lactate levels 
were serially measured at 0, 12 and 24 h after return of spontaneous 
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circulation (ROSC). We also calculated lactate clearance ([lactate level 
at 0 h—lactate level at 12 or 24 h]/lactate level at 0 h × 100) and the 
time-weighted mean lactate  as a marker  of cumulative lactate pro-
duction over time. The primary outcome was poor neurologic out-
come (Cerebral Performance Category 3–5) after 6 months. Prognostic 
performance was assessed by the area under the receiver operating 
characteristic (ROC) curve (AUC), and the adjusted odds ratios (ORs) of 
poor neurological outcomes were calculated in variables multivariate 
logistic regression models. Interactions between lactate variables and 
cardiac arrest etiology and arrest rhythm were evaluated by subgroup 
analysis.
Results: Among the 413 patients with TTM after OHCA, a total of 351 
patients were included in this study. After 6  months, 122 patients 
exhibited  a good  neurological outcome and 229 patients exhib-
ited a poor outcome. Serum  lactate  levels at all time points and 
time-weighted mean lactate levels  in the poor  outcome group were 
higher than those  in the good  outcome group (all p-values < 0.001). 
Lactate clearance statistically differed  between outcome  groups at 
24 h, but not at 12 h (p = 0.708). ROC analysis revealed that serum lac-
tate levels at 0 h, 12 h and 24 h, time-weighted mean lactate, and lac-
tate clearance at 12 h and 24 h had an AUC of 0.68 (95% confidence 
interval [CI], 0.63–0.73), 0.68 (95% CI, 0.63–0.73), 0.77 (95% CI, 0.72–
0.81), 0.74 (95% CI, 0.69–0.78), 0.52 (95% CI, 0.47–0.58) and 0.61 (95% 
CI, 0.55–0.66), respectively. In multivariate models, higher serum lac-
tate levels at all time points were associated with poor neurologic out-
come (OR 1.09 [95% CI, 1.02–1.16], OR 1.16 [95% CI, 1.03–1.30], and OR 
1.38 [95% CI, 1.17–1.63], respectively), whereas among lactate dynam-
ics,  time-weighted  mean lactate was  only an independent  predictor 
of neurologic outcome (OR 1.29 [95% CI, 1.12–1.49]). AUCs of single 
lactate levels and lactate dynamics in OHCA with non-cardiac etiology 
and non-shockable rhythm were higher than those with cardiac etiol-
ogy and shockable rhythm.
Conclusions: Single lactate levels, particularly at 24 h following ROSC 
and time-weighted mean lactate  level  during 24  h were independ-
ent  predictors  of neurologic outcome in OHCA  patients  treated with 
TTM.  However, lactate  clearance was not associated with neurologic 
outcome. The prognostic ability of these lactate-related variables var-
ies depending on the etiology of cardiac arrest and the initial rhythm.
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Introduction: Many studies have been conducted on the effect of the 
academic turnover period. Little has been studied on whether there 
is a turnover effect in sepsis. It is important to recognize sepsis early 
and treat it appropriately according to the sepsis bundle. It can be 
assumed that the prognosis of sepsis patients will deteriorate if a doc-
tor who lacks experience in turnover period quickly does not recog-
nize sepsis and the proper treatment is delayed. We hypothesized that 
physician turnover has resulted in worse outcomes for sepsis patients 
admitted in the academic turnover period.
Methods: This study was performed at the general ED of a tertiary 
teaching hospital with an annual census of 50,000 patients. We used 
observational data from the prospectively collected sepsis registry 
from January 2018 to December 2021. In Korea, the post graduate 
medical education (PGME) consists of a one-year internship, followed 
by four years of residencies, and one or two years of fellowships. Most 
new trainees and staffs start their duty on March 1st. Therefore, March 
is referred to as the turnover period. Patients hospitalized in Febru-
ary were excluded from the analysis because the academic turnover 
period overlapped. The primary outcome was 30-day mortality. Sec-
ondary outcomes included Survival Sepsis Campaign (SSC) bundle 
adherence. The 30-day mortality, SSC bundle adherence, and hospi-
talization day were compared between the turnover period and the 
other periods.
Results: A total of 900 sepsis patients were included in the study, 
including 105 in the Turnover period. There was no significant differ-
ence in APACHE II score and SOFA score between the turnover period 
and non-turnover period. The 30-day mortality of patients in the 
turnover period was higher than in the non-turnover period (49.0% 
vs 28.1%, p < 0.001). However, there was no significant difference in 
SSC bundle adherence (41.9% vs 46.5%, p = 0.405). Multivariable Cox 
proportional hazard regression showed that the turnover period was 
associated with mortality in sepsis patients after adjusting for con-
founders (adjusted HR, 1.880; 95% CI 1.357–2.604). Length of ED stay, 
length of hospital stay, and length of ICU stay showed no significant 
difference.

Table 1 (abstract 000828) Multivariable Cox proportional hazard 
regression analysis of 30-day mortality

Variables aHR (95% CI) p‑value

Age 1.025 (1.014–1.037)  < 0.001

Malignancy 1.724 (1.322–2.248)  < 0.001

Presence of Shock 1.476 (1.062–2.052) 0.021

SOFA Score 1.090 (1.043–1.139)  < 0.001

Initial Serum Lactate 1.119 (1.082–1.157)  < 0.001

Overall SSC Bundle Adherence 0.722 (1.357–2.604) 0.0136

Admission in Turnover Period 1.880 (1.357–2.604)  < 0.001

Conclusions: Academic turnover was associated with 30-day mortal-
ity in sepsis patients; however, SSC bundle adherence in the ED was 
not significantly different depending on the periods. These results 
suggested that the cause of the increase in mortality in the turnover 
period may be related to unmeasured in-hospital management. To our 
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knowledge, this is the first study to report a positive physician turno-
ver effect in patients with sepsis.

Figure  1 (abstract 000828) The monthly 30-day mortality rate of 
patients with sepsis who visited the hospital from 2018 to 2021
.

Figure 2 (abstract 000828) The monthly SSC bundle compliance rate 
of patients with sepsis who visited the hospital from 2018 to 2021
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Introduction: Classic ARDS exhibit similarities to CARDS, however, it is 
the latter that has a rapid progression and multiorganic involvement 
leading to high rates of fatal outcomes. Despite the fact that the start 
of the COVID-19 pandemic was 4 years ago, there are no comparative 
studies on ARDS in the Mexican population. We investigated and com-
pared the clinical, echocardiographic and laboratorial outcomes in a 
cohort of critical patients hospitalized with CARDS and ARDS at a sin-
gle hospital center.
Objectives: To assess and establish a relationship between the clinical, 
echocardiographic and laboratorial characteristics and describe the 
outcomes associated with mortality in CARDS and ARDS critical care 
patients.
Methods: We conducted a comparative, observational, retrospective 
study in the ICU of a third-level hospital in Mexico City from March 
2020 through March 2022. Clinical, echocardiographic, and laboratory 
variables were compared between patients with CARDS and those 
with ARDS due to other etiology. A univariate analysis of selected 
factors and outcomes was performed, the statistical analysis was pre-
pared in SPSS v.21.
Results: We enrolled 140 patients with a diagnosis of ARDS. The 
study group of COVID-19 etiology were younger males, higher body 
mass index, progressed to organ failure, required more frequently 
renal replacement therapy, and had higher SOFA score. There was 
no difference in rates of right ventricular dysfunction evaluated by 
echocardiography.

Table 1 (abstract 000831) Patient characteristics by group

Characteristic ARDS
(n = 61)

CARDS
(n = 79)

p

Sex a
Male
Female

34 (55.7)
27 (44.3)

62 (78.5)
17 (21.5)

 < 0.01

Age a 72 (25–97) 64 (32–89) 0.03

Weight (kg) b 70 (36–130) 80 (44–127)  < 0.01

BMI (kg/m2) b 24.56 (13–43) 27.34 (18–43) <0.01

SAPS-II score b 32 (6–70) 36 (10–89) 0.07

APACHE-II score b 13 (0–30) 14 (5–38) 0.68

SOFA score b 5 (0–9) 8 (2–18) 0.01

RV failure a 4 (6.6) 5 (6.3) 0.95

Mechanical Ventilation a 22 (36.1) 78 (98.7) <0.01

Renal Replacement Therapy a 3 (4.9) 13 (16.5) 0.02

ECMO a 0 1 (1.3) 0.37

Duration of Mechanical Ventila-
tion b

0.88 (0–18) 13 (0–64) <0.01

Days in Critical Care Unit b 2 (0–30) 17 (1–68) <0.01

In-hospital stay b 6 (1–31) 22 (1–68) <0.01

Death a 12 (19.7) 33 (41.8) <0.01

Data presented as: a total of patients (%), b median (interquartile 
range).

Table 2 (abstract 000831) Outcomes associated with mortality

Outcomes ARDS (n = 12) CARDS (n = 33) p

Mechanical ventilation a 9 (75) 33 (100)  < 0.01

Renal replacement therapy a 1 (8.3) 13 (39.3) 0.04

RV dysfunction a 2 (16.7) 2 (6.1) 0.26
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Outcomes ARDS (n = 12) CARDS (n = 33) p

Length of mechanical 
ventilation b

1 (43.7) 22 (52)  < 0.01

ICU length of stay b 1 (28.1) 28 (47.9)  < 0.01

In-Hospital length of stay b 6 (31.8) 29 (46)  < 0.01

Data presented as: a total of patients (%), b mean (standard deviation).
Conclusions: In our population CARDS showed higher morbidity and 
mortality compared to ARDS. The need and duration of MV, length of 
stay, need of renal replacement therapy and mortality all were higher 
in the CARDS group, similar to global findings. An outstanding differ-
ence to the reported studies in other countries was the lack of risk for 
right ventricle dysfunction.
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Introduction: Some cytokines including IL-6, IL-1, IL8 and TNF-a 
are important activators of the acute phase inflammatory response. 
Several biomarkers have been described, such as procalcitonin 
and CRP related to the severity of sepsis, however they have low 
sensitivity and specificity. Serum IL-6 level   have been reported in 
healthy people ranging from 0.1–9.7  pg/mL.  Elevated serum IL-6 
values   have been reported in patients with sepsis and septic shock.
In critically ill patients, particularly with septic shock, they may 
exceed 1000 pg/mL.
Objectives:
1. Quantify the serum levels of interleukin 6 in patients with sepsis, septic 

shock and the control group (without infection) on admission to the 
intensive care unit.

2. Associate serum interleukin 6 values   with the severity of sepsis in the 
intensive care unit of Hospital Ángeles Mocel.

3. To compare the serum levels of interleukin 6 in the different subgroups 
of patients with sepsis and septic shock taking into account the source of 
infection: respiratory, abdominal, urinary, neurological, and soft tissues.

4. To identify, through ROC curve analysis, the value with the highest sensi-
tivity and specificity of interleukin 6, in patients with sepsis.

Methods: A prospective, observational and descriptive study was 
conducted, from January 2021 to January 2022, including informa-
tion on patients who were admitted to the critical unit of Hospital 
Ángeles Mocel and who met the following criteria; Indistinct gender, 
age over 18  years, and a minimum stay of 24  h with a diagnosis of 
sepsis or septic shock. 3 groups were analyzed; sepsis, septic shock 
and control.
Serum interleukin 6 values   were measured within the first 24  h of 
admission to the intensive care unit. APACHE II and SOFA scores 
were calculated in all patients upon admission. The samples were 
analyzed by ELISA test in the laboratory of Hospital Ángeles Mocel. 
The statistical analysis was carried out, taking into account the 
quantitative and qualitative variables, the Excel professional and 
VassarStats programs were used for the analysis of the results and 
the graphs.
Results: Information from 32 patients was included. We identified 
that the mean value of interleukin 6 in the control group patients was 
16.5 pg / mL, the sepsis group 103 pg/mL and the septic shock group 
409 pg / mL (p = 0.012).
The average values of interleukin 6 were analyzed in the different sub-
groups depending on the origin of the infectious focus. The highest 
value was reported in patients with abdominal sepsis (179 pg/mL) and 
abdominal septic shock (714 pg/mL).
The ROC curve for interleukin 6 showed that at values of 20 pg/mL, the 
sensitivity of IL-6 in the diagnosis of sepsis corresponds to 88% and 
the specificity to 85%, with a VVP of 96%.
Conclusions: Interleukin 6 is a biomarker with high sensitivity and 
specificity for the diagnosis of sepsis that could be used as a predictor 
of disease severity.
Our study is the first study in Mexico that quantifies serum levels of 
interleukin 6 in different subgroups of patients with sepsis and septic 
shock.
The main limitation of our study was the number of samples and 
the determination of interleukin 6 was performed in a single 
moment.

Graph 1 (abstract 000833) .
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Box plot representing the serum interleukin 6 values ??(median, first 
and third quartile) in patients with sepsis, septic shock and control in 
the ICU of Hospital Angeles Mocel
It was observed that the difference between the median of control 
and sepsis/septic shock patients is representative with a p value less 
than 0.05.()

Graph 2 (abstract 000833) .

Graph 3 (abstract 000833) .
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Introduction: Critical care syndromes demonstrate significant under-
lying biological heterogeneity. To address this issue, researchers are 
increasingly using enrichment methods to identify putative treat-
ment-responsive subphenotypes. A parsimonious model for the allo-
cation of acute respiratory distress syndrome (ARDS) subphenotypes 
has been developed that utilises the plasma cytokines interleukin-6 
(IL-6) and soluble tumour necrosis factor receptor 1 (sTNFR1) along 
with bicarbonate from an arterial blood gas. In order to use models 
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like this to guide treatment decisions, automated platforms that can 
quantify these plasma cytokines rapidly are needed. This scoping 
review aims to identify and collate data on such platforms as an aid 
to critical care researchers who are planning trials that stratify patients 
based on plasma biomarkers.

Methods: A protocol for this scoping review was previously published 
online (https:// doi. org/ 10. 17605/ OSF. IO/ FU546). Searches of MEDLINE, 
Embase, OpenGrey, and the Espacenet patent database were conducted. 
References relating to automated devices that could be used to quan‑
titatively measure human proteins in the blood, plasma, or serum were 
included. “Proof of concept” studies, animal studies, and semi‑quantita‑
tive assays were excluded. Screening was completed by two independ‑
ent reviewers and disagreements were resolved with a third reviewer.
Results: 489 records met the inclusion criteria (Figure 1). 151 protein 
measurement devices across 59 manufacturers and several indications 
were identified. The most cited devices were the Cobas series (Roche, 
Basel, Switzerland), the ADVIA Centaur series (Siemens, Munich, Ger-
many), the ARCHITECT series (Abbott Laboratories, Abbott Park, Illi-
nois), the AU5800 (Beckmann-Coulter Inc, Pasadena, California), and 
the LUMIPULSE G1200 (Fujirebio, Tokyo, Japan). Together these com-
prise most high-throughput hospital laboratory immunoassay devices. 
All support IL-6 measurement following the COVID-19 pandemic. Mul-
tiplex devices supporting simultaneous cytokine measurements were 
also identified from 7 manufacturers: Ella (BioTechne, Minneapolis, 
Minnesota), Evidence series (Randox Laboratories, Crumlin, Northern 
Ireland), IMMULITE 2000 XPi (Siemens, Munich, Germany), AFIAS (Bod-
iTech Med Inc, Chuncheon, South Korea), sqidlite (SQI Diagnostics, 
Toronto, Canada), READ (EnLiSense, Allen, Texas), and BV (MeMed, Tirat 
Carmel Park, Israel). All multiplex devices except the MeMed BV can 
quantify IL-6. The Randox multiSTAT (part of the Evidence series), the 
BioTechne Ella, and the sqidlite can quantify both IL-6 and sTNFR1.
Conclusions: Multiple automated protein quantification devices are 
available. Researchers should initially leverage existing multiplex devices 
for precision medicine trials in critical care. In future, as evidence mounts 
for critical care subphenotypes, more relevant analytes (such as sTNFR1) 
should be supported on large high-throughput laboratory analysers.
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Introduction: Decreased muscle mass is associated with mortality 
and morbidity in various conditions including sepsis. This study aimed 
to investigate whether the measurement of thigh muscle mass using 
point-of-care ultrasound with panoramic view in sepsis patients in the 
emergency department is associated with mortality.
Methods: Between March 2021 to October 2022, this observational 
study included adult sepsis patients at the emergency department 
and who underwent lower extremity point-of-care ultrasounds. The 
cross-sectional area of the quadriceps femoris (CSA-QF) was measured 
on point-of-care ultrasound using panoramic view to evaluate thigh 
muscle mass. The primary outcome was 28-day mortality. Multivari-
able Cox proportional hazard model was performed.
Results: The study included 112 patients with sepsis, mean CSA-QF 
was significantly lower in the non-surviving group compared to surviv-
ing group (49.6 [34.3–56.5] vs. 63.2 [46.9–79.6] cm2, p = 0.002). Each 
cm2 increase in the mean CSA-QF was independently associated with 
decreased risk of 28-day mortality (adjusted hazard ratio 0.961, 95% Con-
fidence Interval (CI) 0.928–0.995, p = 0.026) after adjusting for potential 
confounders. The area under the receiver operating characteristic curve 
of mean CSA-QF for 28-day mortality was 0.722 (95% CI 0.606–0.838, 
p < 0.001). Additionally, each cm2 increase in the mean CSA-QF was inde-
pendently associated with decreased use of mechanical ventilator use 
within 24 h (adjusted odds ratio 0.95, 95% CI 0.92–0.99; p = 0.020).
Conclusions: The measurement of quadriceps femoris mass using 
point-of-care ultrasound with panoramic view may be a promising 
tool for identifying risk factors for mortality in sepsis patients in the 
early stages of emergency department.

Figure 1 (abstract 000836) Flow diagram of the study population
 

https://doi.org/10.17605/OSF.IO/FU546
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Figure 2 (abstract 000836) Kaplan–Meier curve for 28-day mortality 
according to optimal cutoff of mean CSA-QF. Abbreviations: CSA-QF, 
cross sectional area of quadriceps femoriss
 

Figure 3 (abstract 000836) An example of measurement of quadri-
ceps femoris mass using panoramic mode. The cross sectional area of 
quadriceps femoris was 70.75cm2
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Introduction: Males tend to develop more severe COVID-19 symp-
toms and are more likely to die. Females have worse functional out-
comes after discharge and are more likely to develop long-COVID 
syndrome. How sex differences influence the host response to SARS-
CoV-2 infection and how this relates to outcome remains poorly 
understood. Understanding and identifying sex-based differences, and 
the mechanisms involved is crucial to help predict patient outcomes 
and facilitate clinical decision making in terms of treatment and pre-
cision therapies for hospitalized COVID-19 patients. Although, several 
proteomic studies have been conducted to identify biomarkers that 
predict COVID-19 severity, most of them corrected for sex in their 
analysis.
Objectives: This study aimed to identify sex-specific differences in the 
host response to SARS-CoV-2.
Methods: This project is part of a multi-center prospective study 
conducted at the University Medical Center Groningen. Longitudinal 
plasma samples, demographic and clinical information from patients 
with COVID-19 admitted to the general ward (severe COVID-19, 
n = 169), and the intensive care unit (critical COVID-19, n = 131) were 
collected. Forty-one circulating host response markers related to 
inflammation, endothelial dysfunction, adipokines, coagulation, and 
organ injury were measured in the plasma using Luminex multiplex 
assays. Differential abundance analysis was performed in a sex-strati-
fied manner with a linear model including age, body mass index, med-
ical center, diabetes, and corticosteroid administration as covariates.
Results: Most of critical COVID-19 patients (71%) and 54% of severe 
COVID19 patients were male, corroborating that males tend to 
develop more severe disease. Differential abundance analysis identi-
fied 16 proteins that were higher in male critical-COVID-19 compared 
to male severe-COVID-19 patients  (IL-8, D-dimer, S100B, IL-6, Angpt2, 
MMP8, TNFR1, uPAR, uPA, Osteopontin, IL-13, TNFa, Pentraxin-3, 
P-selectin, Fractalkine, and SP-D). In contrast, only 7 proteins were 
higher in the plasma of female critical versus severe COVID-19 patients 
(IL-8, D-dimer, IL-6, Angpt2, Tie2, uPAR, and SP-D). Using a similar anal-
ysis, we identified 4 plasma proteins to be associated with mortality in 
males (D-dimer, IL-6, Pentraxin-3 and S100B) while we did not identify 
any plasma proteins to be associated with the mortality of females.
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Conclusions: These results suggest that as well as common mecha-
nisms in both sexes, differences in the host response to SARS-CoV-2 
might underlie the increased susceptibility  in men and highlight the 
need for a sex-based approach to the treatment and management of 
male and female COVID-19 patients.
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Introduction: Traumatic brain injury (TBI) is a complex condition that 
results in physical, cognitive, and emotional impairments. Despite 
extensive research, effective treatments for TBI remain elusive. Reverse 
translation research, utilizing clinical data to guide animal studies, is 
a valuable approach for identifying therapeutic targets for TBI. In this 
study, we aimed to investigate the correlation between Lipocalin-2 
(LCN2) and interleukin-6 (IL-6) in TBI and explore the possibility of 
cross-regulation between them.
Methods: Plasma samples from acute TBI patients (n = 26) and healthy 
controls (n = 22) were analyzed for 23 cytokines and LCN2 using 
Luminex assay. Hierarchical clustering was performed to group the 
samples. Brain tissue samples from chronic traumatic encephalopathy 
(CTE) patients were analyzed for LCN2 and IL-6 mRNA expression and 
correlation. Acute and chronic TBI animal models were established, 
and mRNA expression and immunostaining were performed for IL-6 
and LCN2. In vitro scratch injury models in astrocytes, microglia, or co-
cultures were used to measure IL-6 mRNA expression. Recombinant 
LCN2 or IL-6 proteins were added to measure the expression of IL-6 
or LCN2 mRNA, respectively. LCN2 transgenic mice were also used to 
measure the upregulation of LCN2 and IL-6.
Results: LCN-2 and IL-6 showed a strong correlation (correlation effi-
cient, 0.804) in plasma samples from acute TBI patients, and hierarchi-
cal clustering grouped them together. The expression of IL-6 and its 
receptors is also upregulated (at mRNA level) in patients with CTE, a 
few different mouse models of traumatic brain injury, and in  vitro 
scratch injury model. These results suggest an augmented IL-6 signal-
ing in the injured brain. As both LCN2 and IL-6 are secreted proinflam-
matory mediators, we next explored the possibility of cross-regulation 
between LCN2 and IL-6. In cultured glial cells, LCN2 enhanced the 
expression of IL-6 in glia. LCN2 enhancement of IL-6 expression was 
confirmed in LCN2 transgenic mice; the LCN2 transgenic mice showed 
elevated levels of IL-6 mRNA and protein release.
Conclusions: The results suggest an important pathological role of 
LCN2-IL-6 axis forming a neuroinflammation amplification loop in 
brain injury conditions. The study implies the usefulness of LCN2 and 
IL-6 as closely related double biomarkers for TBI.

Graphical abstract
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Introduction: Sepsis is a major cause of worldwide mortalities requir-
ing physician’s urgent attention. To effectively simplify the decision-
making process, the Surviving Sepsis Campaign (SSC) proposes 
time-point bundle-based approaches, but their universal efficacy is 
still in question. Despite their adaptation, mortalities vary significantly 
between hospitals, but whether these variations stem from the innate 
design of the bundles or hospital factors is unclear.
Objectives: This study attempts to identify hospital-level determi-
nants of mortalities in sepsis patients and examine whether the deter-
minants differ at the patient- and hospital-level.
Methods: Data is pulled from a prospectively collected, ongoing mul-
ticenter registry of sepsis patients. Participating hospitals are ranked 
based on risk-standardized mortality rates (RSMR), adjusting for 
patient- and hospital-level factors. Associations between the ranks and 
per-hospital bundle-satisfaction rates are examined. Studied bundles 
are 1-, 3-, and 6-h bundles with five elements each: measuring serum 
lactate level, drawing serum samples, administering antibiotics, bolus 
intravenous fluids, and vasopressors. Adjusted odds ratios of mortality 
(AOR) for each bundle component are derived and compared to the 
above associations. Uni- and bivariate analyses used a pairwise dele-
tion, and multivariate analysis used a listwise deletion method.
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Results: 11,926 patients from 19 hospitals were included in the analy-
sis. 3,396 (28%) patients suffered in-hospital mortality. Per-hospital 
crude mortality rates ranged from 20.6% to 46.6%, while per-hospital 
RSMR ranged from 26.5% to 27.4%. Per-hospital bundle satisfaction 
rates varied for each element and time point. At each time point, the 
rates were generally lower for antibiotics and vasopressor administra-
tion and higher for bolus intravenous fluid administration and check-
ing serum lactate levels. The rates generally increased as time points 
delayed. Ranks based on RSMRs showed significant correlations with 
3-h lactate bundle (Spearman’s rho = 0.37, p = 0.042) and 6-h lactate 
bundle (Spearman’s rho = 0.47, p < 0.01), but not with other bundles. 
On the patient-level, 1-h intravenous fluids (AOR 0.49; 95% CI: 0.28–
0.85), 1-h vasopressor (AOR 0.82; 95% CI: 0.71–0.95), and 6-h serum 
sampling (AOR 0.66; 95% CI: 0.49–0.87) showed significant associa-
tions with mortality.
Conclusions: Bundles having significant associations with mortality 
were different for hospital- and patient-levels. Despite the limitations 
of this study, including a major limitation of a small number of partici-
pating hospitals, this might suggest that bundle guidelines and their 
priorities should be differentially set for individual case- and institu-
tion-wise approach to sepsis.
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Introduction: The use of continuous nebulization therapy as a means 
of drug delivery to adult asthma patients has been shown to be an 
effective treatment option [Buck M]. Some studies suggest that it is, 
in fact, a better treatment option for acute asthma patients than the 
intermittent treatment [Rodrigo GL].
Objectives: The aim of this study was to examine the effect of con-
tinuous nebulization at different flow rates on aerosol drug delivery in 
a ventilated adult patient model.
Methods: mechanical ventilator (Servo-I, Maquet, SE) was connected 
to a dual limb circuit (RT380, Fisher & Paykel, NZ) and a humidifier 
(MR850, Fisher & Paykel, New Zealand). The ventilator was set to sim-
ulate ventilation of a 75 kg adult, using low tidal volume (Vt: 6 mL/kg 
PWB (450 mL), I:E: 1.0:1.0, RR: 15BPM). An adult closed suction catheter 
mount (Halyard Health Inc., US) was placed between the wye and the 
endotracheal tube (ETT) (8.0 mm, Flexicare Medical Ltd., UK). A vibrat-
ing mesh nebulizer (VMN) (Aerogen Solo and Pro-X controller, Aerogen 
Ltd., IE) was placed at the dry side of the humidifier. A continuous nebu-
lization tube set (Aerogen Ltd., IE) was connected to the VMN. A syringe 
pump (Smith Medical, US) was set at flow rates of 2 mL/hr and 10 mL/hr 
for a total of 3 h, delivering 5 mg/mL and 1 mg/mL of Albuterol Sulfate 
solution (Sigma Aldrich, US) respectively. A capture filter (RespirGard II 
303, Vyaire, US) was placed between the ETT and a test lung (IMT Medi-
cal, Bachs, CH). The filter was analysed every 30 min during the 3-h test 
period using UV spectrophotometry (276 nm). Results are expressed as 
a percentage of the nominal dose placed in the nebulizer’s medication 
cup (%). All testing was performed in triplicate.

Results: Results presented in Figure 1.
Conclusions: Both the cumulative (µg) and inhaled dose (%) deliv-
ered were greater at the higher delivery flow rate of 10 mL/hr over the 
three-hour treatment period. However, at the lower delivery flow rate 
of 2 mL/hr, there was less variation in the inhaled dose (%) delivered 
to the simulated ventilated adult patient. For both pump flow rates, 
there was no statistically significant difference between the inhaled 
doses (%) over the 3-h treatment (p = 0.820 for 2 mL/Hr and 0.718 for 
10 mL/Hr). The findings presented in this study highlight the effects of 
delivery flow rate on the bronchodilator cumulative dose delivered via 
continuous nebulisation therapy over a three-hour treatment period.

Figure  (abstract 000841) .
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Introduction: After the COVID-19 pandemic, the use of High-
flow nasal cannula (HFNC) among patients with hypoxic respira-
tory failure increased rapidly. Given that delayed intubation in 
the HFNC failure group is known to be associated with increased 
mortality, it is crucial to ascertain the optimal time for intubation 
in this group.
Methods: We conducted a 22 multicenter, retrospective, observational 
study from January 2020 to August 2021 in Korea. COVID-19 patients 
with acute respiratory failure over 19  years of age using respiratory 
support (HFNC, mechanical ventilation (MV)) were enrolled. Patients 
were divided into three groups: HFNC success (HFNC-S) group, HFNC 
failure (HFNC-F) group, and mechanical ventilation (MV) group for 
those who underwent intubation immediately without HFNC. We eval-
uated whether the failure of HFNC influences the mortality of COVID-
19 pneumonia patients by comparing the clinical characteristics and 
mortality of these three groups.
Results: There were a total of 1028 patients enrolled, with 397 in the 
HFNC-S group, 448 in the HFNC-F group, and 183 in the MV group. 
The median age was 70, 60.4% of patients were male, and the 28-day 
mortality rate was 16.8%. Intubation rate among 845 patients using 
HFNC was 49.5%. HFNC-F group had higher systemic blood pressure 
(135.0 (122.0–148.0) vs. 128.0 (108.5–143.5), p = 0.001), higher diastolic 
blood pressure (76.0 (68.0- 85.0) vs. 71.0 (60.5–80.0), p = 0.001), lower 
D-dimer (1.32 (0.58–5.56) vs. 3.55 (1.04–19.42), p < 0.001), and lower 
lactate (1.57 (1.14–2.20) vs. 1.86 (1.35–2.66), p < 0.001) compared to MV 
group. However, there was no statistically significant difference in the 
28-day mortality rate (26.8% versus 23.0%, p = 0.270). In multivariate 
Cox regression, age and SOFA were associated with 28-day mortality in 
HFNC-treated patients.
Conclusions: Among COVID-19 patients with hypoxic respiratory fail-
ure, the difference in 28-day mortality between the HFNC-F and MV 
groups was not statistically significant. In these patients, HFNC could 
be used as a first-line respiratory support device.

Kaplan–Meier survival estimates for the HFNC-F and MV group

References
1. This study is supported by grant No.(KATRD-S-2021-2) from the Korean 

Academy of Tuberculosis and Respiratory Diseases)

Topic: Acute respiratory failure and mechanical ventilation

000845  
Mortality review in intensive care using a bespoke mortality 
database, have things changed since the COVID pandemic?
J.  Macallan1, A.  Myers1, T.  Samuels1, F.  Lamb1

1Critical care, East Surrey Hospital, Redhill, United Kingdom
Correspondence: J. Macallan.
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000845.

Introduction: Our intensive care unit uses a bespoke database to 
review our patient mortality (1). National guidance recommends that 
regular, multi-disciplinary mortality reviews are held by intensive care 
units (2). Local guidance regarding mortality reviews and categorisa-
tion of deaths was updated in 2020. All mortality cases where care was 
felt to be below standard should be discussed at mortality reviews and 
further case selection should be tailored to the clinical team (3).
Objectives: To evaluate our current mortality review process and to 
assess any impact that the COVID pandemic has had on this process.
Methods: Retrospective data cases from this database recorded 
between January 2017 and March 2023 were examined. We reviewed 
the time between death and presentation of cases at a mortality 
review between March 2022 and March 2023. Contingency analysis 
was performed using Fishers Exact test.
Results: A total of 871 cases were examined. Table  1 compares the 
data from the cases in their respective time periods. There is no signifi-
cant difference between the cases reviewed and presented between 
the two 3-year time periods (p = 1.0). Post-hoc analysis demonstrates 
a significant difference between the cases reviewed and presented 
for the years starting Mar 20 and Mar 21 (p = 0.005). The median time 
between patient death and presentation at a mortality review meet-
ing for March 2022–23 was 46 days (IQR 27–92 days).
Table 1

Time period Total cases Reviewed Presented Number of 
recommenda‑
tions

Jan 2017 to 
Mar 2020

437 405 (92.7%) 244 (55.8%) 254

Mar 2020 to 
Mar 2023

434 317 (73%) 191 (33.2%) 164

Mar 20- Mar 
21

155 127 (81.9%) 54 (34.8%) 91 (47 cases)

Mar 21- Mar 
22

128 107 (83.6%) 91 (71.1%) 46 (36 cases)

Mar 22- Mar 
23

154 86 (55.8%) 49 (31.8%) 29 (23 cases)

Conclusions: There has been a decrease in the overall number of cases 
being reviewed and presented from March 2020 onwards, but this was 
not statistically significant compared to the previous 3  years. Never-
theless, this decrease may reflect the additional burden and workload 
placed on intensive care staff by the COVID pandemic (e.g. fewer rec-
ommendations were made, which may reflect the homogeneity of the 
COVID pandemic population). The significant decrease in the number 
of cases reviewed and presented following the Mar 20- Mar 21 period 
is most likely explained by the widespread staff burnout experienced 
throughout critical care.
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Reviewing and presenting all mortality cases would create a signifi-
cant workload and is not in line with guidance. Our database approach 
allows us to identify which category cases belong to and to target 
those cases which require review. The time taken between death and 
presentation of cases has improved since our initial work which is 
encouraging (1). Further work is needed to ensure that we are review-
ing mortality cases appropriately and effectively to facilitate learning 
and improvement from these.
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Introduction: Venous congestion is associated with mortality and 
can be measured by VExUS (Venous Excess Ultrasound Score). It´s 
described that excessive fluid therapy obtains poor results in resus-
citation, however, this isn´t documented other than in the patient´s 
registry with high fluid balances, for which VExUS could provide sup-
port in the diagnosis of fluid overload and link with worse outcomes in 
patients with acute respiratory distress syndrome (ARDS).
Objectives: To determine the association with mortality presented by 
venous congestion by VExUS in patients with ARDS in the Intensive 
Care Unit (ICU).
Methods: It´s an observational, descriptive, retrospective study of a 
nested sample (N = 23). For the qualitative variables, frequencies and 
percentages were calculated. For continuous and discrete quantita-
tive variables, Student’s T test was used for normal distribution and 
Mann Whitney U test for free distribution. For categorical and nominal 
variables, the Pearson Chi Square test was performed, for quantitative 
variables of free distribution the measure of association was median 
and interquantile range, the type of distribution was determined using 
the Shapiro Wilk test. It ended with a Kaplan Meier graph, calculating 
the Long Rank. In addition to analyzing intervention with furosemide 
through the calculation of median survival.

Results: Patients with a degree of VExUS ≥ 1 had a survival of 28.6% 
and 71.4% died. In non-congestive patients (N = 16) 13 patients 
(81.3%) survived and 3 patients died (18.8%) with 95% CI (Figure 1).
In the secondary outcomes it was demonstrate that the portal vein 
pulsatility index (PI) of 32.8% and a central venous pressure (CVP) of 
12.13  mmHg had a weak positive correlation of 0.383 by Pearson’s r. 
It was also determined that a VExUS ≥ 1 together with a pulmonary 
artery occlusion pressure (POAP) of 12.39 had a Pearson’s r of 0.442. 
To emphasize the importance of perfusion, a VExUS of 2.04 and a renal 
resistive index > 0.687 had a Pearson’s r = 0.132. Patients who received 
furosemide had greater survival versus those who did not receive 
(Figure 2).
Conclusions: VexUS it´s a useful tool in the patient with ARDS that 
allows the identification of fluid overload and, according to this study, 
it is a factor predictor that can help in making clinical decisions at the 
patient’s bedside about fluid therapy and de-resuscitation.

Figure  1 (abstract 000848) VExUS >1 versus without venous 
congestion
VExUS

Figure  2 (abstract 000848) Use of furosemide in Vexus > 1 versus no 
use of furosemide
Intervention
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Introduction: The application of diaries in the intensive care unit (ICU) 
is a valuable intervention in the prevention of long-term mental health-
related impairments among patients and their relatives (1). An ICU 
diary is a tool where medical staff or family members record patients’ 
experiences during ICU hospitalization, thus facilitating patients to rec-
ollect the hospitalization experience they had during ICU.
Although a digital ICU diary seems to have several advantages over a 
paper diary, it is challenging to properly implement and maintain this 
digital intervention in clinical practice. Knowledge of the influencing 
factors is essential in the development of a tailor-made implementa-
tion strategy to integrate the digital diary in the ICU (2).
Objectives: This study aimed to explore the determinants (facilitating and 
hindering factors) for the implementation of a digital diary in the ICU from 
the perspectives of ICU professionals, ICU survivors and their relatives.
Methods: A multicenter qualitative design consisting of focus group 
interviews with ICU professionals and interviews with ICU survivors 
and relatives was conducted between October 2022 and February 
2023. The Consolidated Framework for Implementation Research 
(CFIR) (3) guided data collection and analysis of determinants. The 
CFIR identifies five domains (innovation, outer setting, inner setting, 
individuals and implementation process). We used directed content 
analysis methods to identify the determinants that could influence the 
implementation of a digital diary.
Results: We conducted five focus group interviews among ICU pro-
fessionals (n = 31) and 10 individual or duo interviews including five 
ICU survivors and nine relatives. Determinants were found in all five 
CFIR domains. ICU professionals reported as the top three facilita-
tors: 1) a user-friendly and easily accessible diary; 2) sufficient training 
and information; and 3) feedback from experiences of patients and 

relatives. Barriers included: 1) the preference for and advantages of a 
paper diary; 2) many steps required to access the diary; and 3) resist-
ance to writing the diary by professionals. In contrast, professionals’ 
writing in the diary was highly appreciated among survivors and their 
relatives. An ambiguous factor seemed sharing the diary with others, 
as it was reported by ICU survivors and relatives both as valuable and 
as a privacy issue. Finally, they found the digital diary less personal and 
less intimate than a paper diary.
Conclusions: This study provides insight into the most important 
determinants influencing the implementation of a digital diary in the 
ICU. Strikingly, some factors are both a barrier and a facilitator, such as 
writing diary entries. When developing the implementation strategy, 
the found facilitators can be used to overcome the barriers for ICU pro-
fessionals, ICU survivors, and relatives.
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Introduction: Septic shock is the most common cause of death 
in intensive care units and it has a mortality rate of 40 to 60%. Both 
catecholamine and non-catecholamine vasoactive agents are used 
in these scenarios. The non-catecholamine agent vasopressin is sug-
gested to either increase MAP or reduce Noradrenaline dose require-
ments. However, to date, there remain unsettled questions regarding 
the overall mortality benefit of vasopressin in patients with septic 
shock.
Objectives: To analyse the prognostic impact of early vasopres-
sin (VAP) use in septic shock patients requiring increasing doses of 
Noradrenaline (NAD).
Methods: Retrospective observational study, conducted on critically 
ill patients admitted to the Intensive Care Unit of Gregorio Marañón 
Hospital, between March and December 2022. As a stablished proto-
col, all patients received VAP when NAD exceeded 0.2 µg/Kg/min. Epi-
demiological data, comorbidities, severity, clinical features, invasive 
support, complications and outcomes were collected.
Descriptive analyses were expressed as means (standard deviation) 
for normally distributed quantitative variables, medians (interquartile 
range) for non-normally distributed variables, and as percentages for 
categorical data. The NAD dose impact on mortality at wich VAP was 
introduced was evaluated with simple logistic regression, and the 
dose with the best ability to discriminate the area under the curve 
(ROC curve). Mortality association was determined by a multiple logis-
tic regression study, adjusted by confounding factors.
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Results: Seventy patients were included, 53% were male, mean age 
61 ± 16. Charlson Index 3 (2–4), and to evaluate severity of illness, 
APACHE II 26 ± 7, SOFA 12 ± 3. 80% required invasive mechanical ven-
tilation for 4 days (1–15 days). Time from septic shock diagnose to NAD 
initiation was 3 h (1-5 h), time from septic shock diagnose to VAP initia-
tion, 8 h (5-15 h). NAD dose when initiating VAP was 0.6 ± 0.4 µg/Kg/
min. Gobal mortality was 49%.
At the univariant analysis, NAD dose when initiating VAP was related 
to mortality (OR 82.75; CI 95% 7.80–877.37). The NAD dose when ini-
tiating VAP has prognostic capability (ROC 0.84; CI 95% 0.74–0.94), 
being 0.40 µg/Kg/min the best mortality discriminating dose. Patients 
with NAD > 0.40 µg/Kg/min when initiating VAP, had higher mortality 
risk (RR 19.33; CI 95% 5.78–65.69).
In the multivariate analysis adjusted by age, severity, comorbidity, 
vasopressor timing and lactate, delayed VAP treatment related to NAD 
dose, was related to a higher mortality risk (Table 1).
Conclusions: Early-vasopressin use (with intermediate NAD dose), 
could improve septic shock patients pronostic.

Table 1
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Introduction: The EEG signal recollects the process of cortical and 
subcortical neural networks. Intermittent 30-min routine EEG is the 
most standard strategy, but multiple centers have assumed continu-
ous EEG (cEEG) monitoring, boosting the examination of the change of 
brain activity over time.The EEG signal is intricate, and the statement 
from EEG specialists may be hard to analyze for the intensive care unit 
(ICU) physicians. Wide-consensus classification of EEG patterns in criti-
cal care has been included in the American Clinical Neurophysiology 
Society (ACNS) standardized terminology. This nomenclature, initially 
published in 2013 and revised in 2021, has been increasingly adopted 
in clinical publications, and it contributes to a uniform description of 
the basic EEG patterns.

Objectives: Analyze the characteristics of a sample of patients admit-
ted to the ICU with refractory status and assess the impact of continu-
ous electroencephalography monitoring.
Methods: Our team collected prospectively in a database every 
patient with convulsive admitted to the Intensive Care Depart-
ment. Quantitative variables are represented as mean and standard 
deviation if they meet normality criteria according to the Kolmogo-
rov–Smirnov test and otherwise as median and interquartile range. 
Qualitative variables are expressed as frequencies and percentages. In 
the analytical phase of the study, a hypothesis contrast was performed 
for the difference in means using the Student’s t statistic. The statistical 
measure was performed using SPSS.
Results: In 2022, the group of neurocritical patients cared for 25 
patients with convulsive status admitted to the ICU. The mean age 
was 57; hospital admission time was 47 days (SD 9.4), ICU 10 days (IQR 
5.35), and a mortality of 27%. 76% required invasive mechanical venti-
lation, with a median of 6 days of connection to the ventilator (IQR 2, 
33). Only 28% of patients required a tracheotomy. Structural pathology 
was evidenced in 69%. Continuous EEG monitored 50% of the patients 
at some point during admission. 90% of these implied a change in the 
therapeutic regimen. In continuously monitored patients, the mean 
duration of mechanical ventilation was 17  days, the mean ICU stay 
was 20.8 days, and the mean hospital stay was 48.5 days. In patients 
monitored by conventional EEG, the mean duration of mechanical 
ventilation was 20 days, the mean ICU stay was 24 days, and the mean 
hospital stay was 51.7 days. Despite the differences observed, no sta-
tistically significant differences were found between the two groups 
concerning the time on mechanical ventilation or the mean stay in the 
ICU or hospital.
Conclusions: Continuous EEG monitoring allows the optimization of 
pharmacological management in most cases. We observed in our sam-
ple a shorter duration of mechanical ventilation time and ICU and hos-
pital stay. The lack of statistical power is likely due to the sample size. 
More research is required on this modality of neuromonitoring and 
its impact on the clinical outcomes of patients with refractory seizure 
status.
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Introduction: Driving resumption is an important component of 
recovery for many survivors of critical illness, enabling return to work, 
social activities, and independence. Currently, little data exists about 
the resumption of driving of survivors of critical illness.1
Objectives: To review the resumption of driving in a cohort of critical 
illness survivors who attended a critical care recovery clinic of a large 
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tertiary centre in the United Kingdom approximately three months fol-
lowing hospital discharge.
Methods: A single centre retrospective cohort study with data 
extracted from the medical record. Variables associated with driving 
resumption were modelled using logistic regression.
Results: We obtained data on 1,341 patients who attended the criti-
cal care recovery clinic between December 2017 and July 2022. Of 
these, 765 (57%) patients held a UK driving licence prior to admission. 
Patients holding a UK driving license had a mean (SD) age of 54 (14.3) 
and mean (SD) APACHE II score on ICU admission of 15 (4.9); 199 (26%) 
required ECMO. The median (IQR) lengths of ICU and hospital stay 
were 14 (8, 28) and 32 (17, 53) days respectively.
Of the 550/765 patients with data on driving status, 336 (61%) had 
resumed driving and 55 (10%) patients reported being advised not 
to drive. Shorter hospital length of stay (odds ratio (OR) 0.985, 95% 
confidence interval (CI) 0.978 to 0.992) was associated with driving 
resumption controlling for age and APACHE II score on ICU admission, 
requirement for ECMO, and ICU length of stay (Table 1).
Qualitative description of reasons why driving had not been 
resumed within the medical record included physical, psychologi-
cal, and practical reasons. These included physical weakness, diffi-
culty mobilising beyond the house, fatigue, breathlessness, reduced 
lower limb sensation, seizures, challenges associated with an 
ostomy, lack of confidence in driving ability, no need to drive, and 
no access to a car.
Table 1

Variable OR 95% CI

Age 0.991 0.976—1.006

APACHE II score 0.987 0.949—1.027

ECMO 1.398 0.891—1.027

ICU LOS 0.995 0.986—1.004

Hospital LOS 0.985 0.978—0.992

Conclusions: Neary two thirds of patients in our cohort had resumed 
driving. Driving resumption was associated with shorter hospital 
length of stay. Reasons for not resuming driving were multifactorial 
but were frequently due to ongoing physical consequences of critical 
illness.

Topic: Critical care organisation, quality management, information 
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Introduction: Acute kidney injury (AKI) is a frequent complication seen 
in patients with COVID-19 infection admitted to intensive care. Increas-
ing number of organ failures is associated with a higher ICU mortality. 
UK ICU data shows that 1 in 4 COVID ICU patients require renal replace-
ment therapy (RRT), carrying > 60% mortality, leading to some prog-
nostic nihilism preventing escalation to RRT in some patients.
Objectives: To assess the outcome of COVID-19 ICU patients managed 
with RRT in ICU to assess their mortality on ICU, at 4, 26 and 52 weeks, 
and their dependence on RRT at 26 and 52 weeks, post ICU discharge 
for the survivors.

Methods: Contemporaneous electronic medical records were retro-
spectively reviewed for all patients admitted to ICU with COVID-19 as 
the main or significant presenting problem over 2  years from March 
2020, at a large UK university hospital. AKI was defined as per the 
KDIGO criteria and renal biochemistry, along with review of medical 
notes to assess need for RRT.
Results: 106 patients with COVID-19 and requiring RRT were iden-
tified, ICU mortality was 61% with 41 surviving to ICU discharge, 
including 5 patients with previous dialysis dependence. Non-survi-
vors were older (mean age 65 vs 56) and had more severe disease 
(as evidenced by greater rate of ventilation, higher rate of prone 
positioning and greater requirement for vasopressors). Of the 41 
ICU survivors, 40 (98%) survived to day 28 and 39 (95%) survived 
to 1 year. Creatinine returned to baseline in 14 (36%) and was less 
than double baseline in 35 (90%) of 1-year survivors (Figure  1). 
Only one new dialysis dependence developed in survivors.
Conclusions: Patients with COVID-19 and requirement for renal 
replacement therapy demonstrated a similar mortality rate to that 
previously reported in the literature. However survivors demonstrated 
mostly modest deterioration in renal function relative to baseline and 
excellent 1-year survival. RRT in ICU was not a predictor of subsequent 
need to dialysis. Therapeutic nihilism in this cohort is misplaced.

Figure  1 (abstract 000858) Proportionate change in creatinine from 
baseline to 6 and 12 months, for survivors to 12 months
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Introduction: Blood stream infections (BSI) are a source of significant 
morbidity and mortality in ICU patients. Whilst good clinical prac-
tices, including line insertion and management have helped reduce 
BSI, timely appropriate use of antimicrobial agents in suspected BSI is 
important. Incisive knowledge of local microbiological BSI biome is a 
useful indicator to base antimicrobial decision making, de-escalation 
and antibiotic stewardship.
Objectives: To assess all confirmed BSIs 2 large ICUs (General and 
Neuro ICU) at a single centre large UK university hospital over 8 years 
from 2015 to end of 2022. To further assess sensitivities and resistance 
patterns to common antibiotics and in addition to assess such pat-
terns within some common ICU BSI organisms.
Methods: All BSI positive culture records from the above 2 ICUs over 
8 years to end of 2022 were reviewed and analysed. The antibiotic sen-
sitivity or resistances reported were also reviewed and their evolution 
over the 8 years were assessed.
Results: Positive blood cultures were equivalent between the units 
when adjusted for patient length of stay (10 per 1000 bed days). Rates 
increased during the COVID pandemic (2020–2021) to 13/1000 bed 
days in the General but not Neuro ICU. However review of organisms 
revealed 50% were likely contaminated cultures (Coagulase-negative 
Staphylococci and Diptheroids/Corynebacteria- Figure  1), giving a 
‘true’ BSI rate of 5 and 4/1000 bed days respectively, with the ‘spike’ in 
BSI during COVID confirmed (rising to 6/1000 bed days in the General 
unit). The dominant organisms differed between the units (Figure 1). 
Resistance rates showed considerable variability, from < 5% for mero-
penem and amikacin to > 70% for ciprofloxacin, with evidence of rising 
resistance to some agents over time.
Conclusions: Despite differences in patient demographics we 
observed similar rates of BSI between units. The majority of positive 
cultures were likely contaminants, emphasising the need to improve 
technique for drawing blood cultures. COVID was associated with a 
rise in BSI, with Enterococci and Enterobacteriaceae being the most 
prevalent groups of organisms in this spike. Resistance rates for some 
antimicrobials are rising.

Figure  1 (abstract 000859) Heat maps demonstrating distribution 
of organisms from blood cultures
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Introduction: Post-traumatic stress disorder (PTSD) is common 
among survivors of critical illness. Coronavirus disease (COVID-19) 
in its most severe forms may require critical care and different lev-
els of life support. Determining the impact it has had on the mental 
health of these patients may help to define appropriate mental health 
resources for the COVID-19 survivors.
Objectives: To evaluate the prevalence of PTSD and factors associated 
with its development among critically ill COVID-19 survivors.
Methods: This cross-sectional study among critical ill COVID-19 survi-
vors at 1-year of intensive care unit (ICU) discharge. A validated instru-
ment was used: the Post-Traumatic Stress Disorder Checklist-5 (PCL-5) 
based on the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5) for screening PTSD which was administered through a phone-
based questionnaire. The PCL-5 can determine a provisional diagnosis 
of PTSD using a cut-point score of 31–33. Categorical variables are 
expressed as counts and percentages and were compared using the 
χ2 test and Fisher test; continuous variables are expressed as medians 
and interquartile range (IQR) and were compared using Mann–Whit-
ney U test. A two-sided level of significance of 5% was used. Data anal-
ysis was performed using STATA version 13 ® (StataCorp LCC).
Results: A total of 388 patients 1-year after ICU discharge were ana-
lyzed; of whom 24/388 (6.18%) died; 86/364 (23.62%) did not respond 
to the telephone call; and 8/278 (2.88%) refused the survey, leaving 
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a cohort of 270 patients. 62.59% were male and the median age was 
59 (48.5–66) years old, with no differences between groups. PTSD had 
a prevalence of 9.63% (24/270), with a median PCL-5 Score among 
those who did not develop the syndrome of 6 (1–14) pts vs 40.5 (34–
53) pts among those who suffered the syndrome, p < 0.001. Patients 
with PTSD presented a higher consumption of psychopharmacologi-
cal drugs during the month prior to the interview (72% vs 36.68%; 
p < 0.001), mainly antidepressants as a new indication (32%, 13.58%; 
p = 0.02). Factors associated with the development of PTSD were delir-
ium in ICU (69.23% vs 43.85; p = 0.014); and periods of higher critical 
care burden (1st, 2nd and 3rd pandemic waves: 96.15% vs 4th, 5th and 
6th pandemic waves: 3.85%; p = 0.006) (Table  1). Patients with PTSD 
had a worse perception of their health status as estimated by the Euro-
QOL Thermometer (52.5 [45–70] vs 72.5 [50–90]; p = 0.003).
Conclusions: PTSD affects a part of the critical ill COVID-19 survivors 
that is similar to other critical illnesses. It is a problem that conditions a 
higher consumption of psychopharmacological drugs and its develop-
ment is associated with ICU delirium and with periods of higher critical 
care burden of the pandemic.

References
1. None.

Topic: Critical care organisation, quality management, information 
systems, outcomes

000861  
Effects of person‑centered care and intensive care experience 
on post‑intensive care syndrome in critical care survivors: 
a multi‑center cohort study
J.  Kang1, H. J.  Cho1

1College of Nursing, Dong-A university, Busan, Republic of Korea
Correspondence: J. Kang
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000861

Introduction: Critical care Survivors experience post-intensive care 
syndrome, which consists of mental, physical, and cognitive seque-
lae, for an extended period of time after discharge, which negatively 
impacts their and their families’ quality of life. Risk factors for post-
intensive care syndrome are diverse and mostly unmodifiable, such as 
demographic characteristics and pre-ICU health conditions. However, 
the intensive care experience of patients identified in a recent meta-
analysis study as one of the risk factors is modifiable and sensitive to 
nursing care.
Objectives: This study aimed to examine the effects of person-cen-
tered critical care and intensive care experiences on the post-intensive 
care syndrome of critical care survivors.
Methods: In this prospective, multicenter cohort study, 891 adults 
who had been admitted to one of 19 intensive care units in Busan, 
Korea, for more than 24  h between May 2019 and July 2021 were 
included. At the time of ICU discharge, participants completed a per-
son-centered critical care nursing questionnaire and an intensive care 
experience questionnaire. The Intensive Care Experience question-
naire consists of four sub-tools: "awareness of surroundings," "fright-
ening experiences," "satisfaction with care," and "recall of experiences." 
Participants responded to the Post-Intensive Care Syndrome question-
naire via telephone interviews at 3, 6, and 12  months after hospital 
discharge. We analyzed the data of 618 participants who responded 

at least once out of a total of three follow-ups; missing values were 
processed using the multiple imputation method (Fig 1). Pearson’s 
correlation was used to analyze the relationship between person-
centered care and the intensive care experience as perceived by the 
participants. Using a structural equation model, the effect of person-
centered care and each component of the intensive care experience 
on the change in post-intensive care syndrome after discharge was 
analyzed.
Results: The baseline data of the participants is shown in Table  1. 
The greater the participants’ perception of person-centered care, the 
greater their perception of their surroundings and satisfaction with 
care, and the less frightening their experience. There was no significant 
correlation between person-centered care and the recall of experi-
ences. In the control of demographic and clinical variables, frightening 
experience had a significant effect on the initial value of post-intensive 
care syndrome (B = 0.132, p = 0.011), and person-centered care had a 
significant effect on its change (B = -0.151, p = 0.035; Table 2).
Conclusions: The findings of this study suggest that a frightening 
experience in the intensive care unit may lead to post-intensive care 
syndrome, while person-centered care can alleviate it.

Figure  1 (abstract 000861) Study flow
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Table 1 (abstract 000861) Baseline characteristics of participants (N = 68)

Table 2 (abstract 000861) The efferct of person-centered care and 
intensive care experience on post-intensive care syndrome
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Introduction: Hemodynamic optimization through fluid resuscita-
tion is commonly used in critically ill patients with hypoperfusion. 
Recognition of patients who will benefit from volume administration 
still seems challenging. Some biomarkers have been related to hypo-
volemia states, so it is important to assess their ability to predict fluid 
responsiveness; likewise, the POCUS is a tool that helps to identify 
these patients; however, its accessibility is limited, and it has less pre-
dictive capacity than other tools.
Objectives: To determine the relationship in the evaluation of fluid 
responsiveness by means of passive leg raising (PLR) compared with 
hypoperfusion biomarkers and ultrasound parameters.
Methods: Observational, analytical, prospective study of a nested 
sample of patients with sepsis and/or septic shock admitted to an 
intensive care unit (ICU) at a Mexico City reference hospital, who were 
evaluated during the first 48 h of their admission.
Results: Data from 22 consecutive admissions were collected. Descrip-
tive statistics were used to obtain the area under the ROC curve, 
comparing the PLR dichotomy variable vs hypoperfusion biomarkers 
(Table 1) or ultrasound parameters (Image 1). It was identified that the 
echocardiographic parameters were the best variables related to PLR 
in patients with sepsis and/or septic shock, being the velocity–time 
integral (VTI) the best parameter with an AUC ROC of 0.918, followed 
by the VTI variation with an AUC ROC of 0.801, inferior vena cava diam-
eter (IVC) AUC ROC 0.788, peak lateral tricuspid annular systolic veloc-
ity (S1) of 0.778 AUC ROC, portal vein pulsatility AUC ROC 0.685 and 
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finally renal resistive index of 0.561 AUC ROC (image 1). Not finding a 
relationship between PLR and hypoperfusion biomarkers (Table 1).

Table 1 (abstract 000864) ROC curve for PLR versus hypoperfusion 
biomarkers. ScvO2: Central venous oxygen saturation, pCO2 gap: 
venous content CO2 minus arterial content CO2, CavO2: arteriovenous 
oxygen content difference

Hypoperfusion biomarkers AUC‑ROC

Passive Leg Raising Serum lactate 0.676
ScvO2 0.431
pCO2 gap 0.401
pCO2 gap/CavO2 0.474

Conclusions: Ultrasound variables can predict the outcome of fluid 
responsiveness assessment by PLR, while hypoperfusion biomarkers 
are weak in predicting this relationship. Ultrasound determinations 
can be an acceptable surrogate for PLR when real-time cardiac output 
measurement is not available.

Figure  (abstract 000864) ROC curve
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Introduction: Sepsis and septic shock are major healthcare problems, 
with elevated mortality rates. In addition to the conventional use of 
continuous renal replacement therapy (CRRT) in acute kidney injury, 
CRRT can be a useful tool for immune response modulation in sepsis—
influencing circulating levels of inflammatory mediators like cytokines 
and chemokines, the complement system, as well as factors of the 
coagulation cascade.
Objectives: We aimed to study the local epidemiological and clini-
cal outcomes of patients with septic shock submitted to CRRT in our 
intensive care unit (ICU).
Methods: Our sample included patients hospitalized in a level 
two–three care district hospital ICU from January 2014 to May 2019. 
Patients with septic shock were defined according to the international 
consensus definitions at the hospitalization time. These patients were 
then divided into two groups – those submitted to CRRT versus those 
not submitted to CRRT during the ICU stay. We evaluated patients’ 
demographics, length of ICU and hospital stay, rate of mortality, and 
previous medical history of renal disease.
Results: The prevalence of septic shock in our ICU population during 
the selected period (n = 3253) was 27.4% (n = 890), with a median 
age of 70  years of age. Of these 890 patients, 166 (18.7%) were sub-
mitted to CRRT. The median time of ICU stay in patients that survived 
was 2 days longer in the CRRT group (9 days) when compared to the 
control group (7  days), but with no statistically significant difference 
between them. This was also verified when taking into account the 
total in-hospital stay, accounting for a difference of 3 more days in 
the CRRT group, with a median of 24 days versus 21 days in the con-
trol group. The CRRT group accounted for a statistically significantly 
higher mortality rate than the control group (p < 0.001), with a mortal-
ity rate of 48.2% and 27.3% respectively. In our sample, patients with 
septic shock and previous medical history of chronic kidney disease 
(CKD) had a statistically significantly higher mortality rate than those 
without CKD, with a mortality rate of 34.8% and 29.9% respectively 
(p < 0.001). In patients submitted to CRRT, those with a history of CKD, 
did not present with a higher mortality rate when compared to those 
without a history of CKD.
Conclusions: Patients with septic shock submitted to CRRT had a 
longer ICU and in-hospital stay than the control group, although this 
difference was not statistically different. A high mortality rate of 48.2% 
was verified in patients with septic shock who underwent CRRT. From 
our population, a medical history of CKD did not seem to be an indica-
tor of higher mortality in patients subject to CRRT, but further analysis 
must be done with CKD stratification.
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Introduction: Posterior reversible encephalopathy syndrome (PRES) is a 
condition of reversible subcortical vasogenic brain edema in patients with 
critical neurological signs (seizures, encephalopathy, headache, and visual 
disorders) in the background of renal failure, blood pressure significant var-
iations, autoimmune diseases, and obstetrics complications. Brain imaging 
usually shows vasogenic edema, mainly concerning the bilateral parieto-
occipital areas. The physiopathology of PRES concerns endothelial damage 
associated with drastic blood pressure transitions or immediate effects of 
cytokines on the endothelium, which conducts to the breakdown of the 
blood–brain barrier and successive brain edema. This process is commonly 
reversible and generally has a good prognosis. The increasing use of brain 
MRI has led to expanded recognition and characterization of the PRES syn-
drome. However, the lack of data from prospective studies is nevertheless 
an enormous issue in the knowledge of this condition.
Objectives: Our objective is to analyze the clinical characteristics of the 
series of PRES cases admitted to the Intensive Care Unit (ICU) of the Vall 
d’Hebron University Hospital (HUVH) in Barcelona between 2021 and 2022, 
as well as the repercussions of said diagnosis, about the therapeutic regi-
men. We hypothesize that critically ill patients who develop complications 
with PRES have a worse prognosis, increased hospital stay, and require sig-
nificant modifications in treating the underlying disease.
Methods: During 2021 and 2022, our team diagnosed 7 cases of PRES 
in patients admitted to the ICU. Their clinical and demographic variables 
were prospectively analyzed; we followed up on these patients through-
out their hospital admission. The primary variable was the requirement 
of a significant change in their baseline treatment (change/suspension 
of immunosuppressive medication, clinical decisions on end-of-life). 
We also evaluated the number of antiepileptic drugs (AEDs) and seda-
tive dosages required during their admission to the ICU. Quantitative 
variables were expressed as median and interquartile range as they did 
not meet normality criteria according to the Kolmogorov–Smirnov test. 
Qualitative variables were expressed as frequencies and percentages. 
SPSS v15.0 was used.
Results: Our sample consists of 7 patients, with a median age of 42 (21, 
64). 57% were women. The median ICU stay was 12 days (8, 15), and the 
hospital stay was 20 days (16, 107). The median APACHE-II value was 27 
(17, 31). During admission, 28% died. Brain MRI could confirm the diag-
nosis of PRES in 85%. The baseline diagnoses were: a case of SAH during 
ECMO support due to COVID-19; in 2 cases, treatment with anticalcineu-
rin inhibitors after a lung transplant; a case of severe preeclampsia; a 
case of polytrauma; a case of neuro lupus; a case of hypertensive crisis. 
Up to 57% required a significant change in their treatment plan. Specifi-
cally, one of the two post-operative double lung transplant patients had 
to change immunosuppression to rapamycin. In the case of the hyper-
tensive crisis, it led to a deterioration in the level of consciousness that 
required reconnection to mechanical ventilation. They received 2 AEDs 
(1, 4) and two simultaneous sedatives (1, 3).
Conclusions: PRES is a rare but severe complication of critically ill 
patients with multiple underlying pathologies. In many cases, it 
implies a change in the therapeutic plan and is related to a more 
extended hospital stay. Its suspected diagnosis is usually confirmed 
with MRI.
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Introduction: Extracorporeal liver support (ECLS) is used to remove 
toxins and improve liver function in acute-on-chronic liver failure 
(ACLF). Plasma exchange (PE) is commonly used but has inconsistent 
results [1–5]. The ADvanced Organ Support system (ADVOS) is a new 
albumin dialysis system that regenerates albumin using temperature 
and pH changes and a small amount of albumin solution [6].
Objectives: This retrospective analysis compares survival and surro-
gate parameters in patients with ACLF grade 3 according to the CLIF 
criteria [7], treated at intensive care units (ICU) with standard of care 
and either ADVOS or PE.
Methods: All ACLF grade 3 patients who received either ADVOS or 
PE in ICUs of the general surgery or internal medicine department at 
the University Hospital in Essen from 20/03/2017 to 09/06/2022 were 
included. Demographics and surrogate markers were analyzed for 
7  days after the first treatment. Data on extracorporeal treatments, 
transfusion units, ICU-LOS and LTx-free 28-day mortality rates were 
also documented.
Results: PE was administered to 31 patients who received 3 (2, 3) 
sessions in median, while 34 patients received 4 (1, 6) ADVOS ses-
sions. As shown in Table 1, patients had high CLIF-C ACLF scores with 
a 28-day predicted mortality of 64% and 80% (p = 0.079) for PE and 
ADVOS, respectively. The need for red blood cell (160 vs. 206 units) 
or platelet concentrate (32 vs. 68 units) transfusions was comparable 
during intensive care treatment. Patients in the PE group additionally 
received 1630 units of FFP. The ICU-LOS (10 vs. 8 days, p = 0.283) and 
28-day LTx-free mortality rates (90% vs. 85%, p = 0.294) were compara-
ble for PE and ADVOS groups, respectively. However, compared to the 
risk stratification by the CLIF-C ACLF score [8], the actual mortality in 
the PE group was much higher than predicted.

Table 1 (abstract 000871) Demographics, outcome and surrogate 
markers. Median (IQR)

Parameter Time PE ADVOS P groups

Age, [years] Day 1 45 (36, 54) 54 (43, 60) 0.012*

Male gender Day 1 61% (n = 19) 50% (n = 17) 0.368°

Listed to LTx Day 1 61% (n = 19) 53% (n = 18) 0.673°



Page 398 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Parameter Time PE ADVOS P groups

Dialysis Day 1 77% (n = 24) 85% (n = 29) 0.386°

CLIF-C ACLF 
Score

Day 1 62.0 (56.1, 71.7) 66.3 (61.8, 71.0) 0.112*

CLIF-C ACLF 
predicted 
28-day mor-
tality

Day 1 64% (44, 93) 80% (63, 92) 0.079*

Actual mortality 
rate ( %)

Day 14 84% (n = 26) 76% (n = 26) 0.543°

Day 28 90% (n = 28) 85% (n = 29) 0.711°

AUROC CLIF-C 
ACLF

Day 28 0.821 (0.676; 
0.967)

0.544 (0.320; 
0.767)

0.107§

p-value Calibra-
tion CLIF-C 
ACLF

Day 28 0.002# 0.198#

Creatinine [mg/
dl]

Day 1 2.26 (1.37, 3.23) 1.95 (1.45, 2.44) 0.335*

Day 7 1.82 (1.20, 2.71) 1.24 (0.84, 1.48) 0.023*

Albumin [mg/
dl]

Day 1 2.7 (2.4, 3.3) 2.8 (2.2, 3.5) 0.772*

Day 7 2.9 (2.8, 3.3) 3.4 (2.8, 4.7) 0.881*

Bilirubin [mg/
dl]

Day 1 21.5 (15.0, 28.9) 12.3 (7.2, 20.4) 0.010*

Day 7 17.7 (13.8, 23.6) 18.6 (12.6, 28.4) 0.698*

Conclusions: ECLS and PE had comparable survival rates, but pre-
dicted mortality rates are significantly different in the PE group. While 
PE is commonly considered the best ECLS for ACLF [1, 2, 5], this first 
comparison of PE versus ADVOS does not support this claim. Baseline 
characteristics of patients differed between the two groups, limiting 
the evidence of the data and requiring larger trials in these patients. 
Further analysis is needed to understand the impact of both ECLS in 
vulnerable cirrhotic patients. The ADVOS system uses a minimal albu-
min volume, which contrasts with the large plasma substitutions of PE 
and their associated risks on inflammation and coagulation pathways.
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Introduction: Extracorporeal membrane oxygenation (ECMO) is a sup-
port strategy for patients with refractory cardiogenic shock or refrac-
tory acute respiratory distress syndrome. Nosocomial infection often 
appears in ECMO patients, although documented rates differ from the 
different clinical series, varying between 5% and over 60%. The infec-
tious complication could associate with a worse outcome, specially 
in-hospital mortality. Nowadays, the most frequently documented 
nosocomial infections in ECMO patients are ventilator-associated 
pneumonia and bloodstream infection. There is no clear association 
between bloodstream infections and ECMO-device-related infections, 
especially cannula-related infections (CRI). While it appears that (CRI) is 
frequent, few studies have registered this complication, and no consid-
erable study has assessed the factors and prognosis of CRI in patients 
supported by ECMO. Currently, there are no guidelines for diagnosing 
and managing CRI. A better knowledge of the characteristics of CRI in 
patients supported by ECMO could help reduce the risk factors associ-
ated with this infection. It could improve the management of affected 
patients. This study aimed to assess the incidence, microbiological 
characteristics, and prognosis of CRI in patients supported by ECMO.
Objectives: Colonization of the cannula during ECMO support is a 
frequent complication associated with worse outcomes when cathe-
ter-related infections appear. We aimed to describe the results of the 
microbiological culture of the cannula tips once the ECMO support 
finishes. We analyzed cannula colonization’s incidence, risk factors, and 
clinical outcomes.
Methods: A single-center retrospective study including all veno-
venous and venoarterial ECMO patients admitted to the Vall d’Hebron 
University Hospital (Barcelona, Spain) between January 2016 and July 
2022. Cannulation was either percutaneous by the Seldinger proce-
dure or by open dissection under direct vision by our team. The can-
nulations were executed at our hospital or other facilities, where the 
ECMO team traveled by ambulance. The cannulae were removed 
under sterile conditions at the end of ECMO therapy. The distal por-
tion of the catheter (approximately 5 cm) was sent for microbiological 
examination.We performed a descriptive analysis by calculating fre-
quencies and percentages of qualitative variables. We did a bivariate 
statistical analysis by performing a chi2-test.
Results: A total of 292 patients received ECMO support during the 
study period, and in 51% of patients, cannulae were correctly sent and 
cultivated in our laboratory. Antibiotic prophylaxis from cannulation 
until ECMO withdrawal with either Vancomycin or Daptomycin was 
used in 205 patients (70%). The total number of cannulae cultivated 
was 336, of which 26% were positive. Almost half of the cultures were 
positive for coagulase-negative Staphylococci (CNS) (47.7%). The 
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second microorganism more frequently isolated was Candida spp 
(32%), followed by Klebsiella spp (11.36%), Pseudomonas spp (4.54%), 
and Enterococcus faecium (3.4%). We did not find statistical signifi-
cance between the facility of ECMO cannulation or site of cannulation 
and the incidence of cannula infection. The 28-day survival of patients 
with at least one cannula infection was 72%, with no statistical differ-
ence from the survival of patients with negative cultures.
Conclusions: One in four patients receiving ECMO support may suffer 
colonization/infection of cannulae, despite antibiotic prophylaxis. This 
frequency is the same independently of the site of cannulation and 
the facility where the process was performed. The positivity of can-
nulae cultures was not associated with higher mortality. Prospective 
investigations are needed to confirm these findings, and an evidence-
based definition of colonization and infection is strongly needed.
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Introduction: Exertional heat stroke (EHS) is a life-threatening meta-
bolic disorder involving thermoregulatory failure and is typically 
associated with severe intestinal injury. Growing evidence confirms 
that dysbiosis of gut microbiota contributes to intestinal injury patho-
physiology. Recent studies have indicated that dysbiosis of gut micro-
biota disrupts the integrity of the intestinal barrier, thereby inducing 
gut-derived endotoxemia, systemic inflammatory responses, and 
multiple-organ injury. Thus, intestinal injury caused by dysbiosis of gut 
microbiota can be considered an important pathological phenotype 
of EHS progression, and maintaining intestinal homeostasis might 
prevent EHS onset and subsequent pathology. Cold-water immersion 
(CWI) is the most effective therapeutic strategy for EHS. Previous stud-
ies reveal that CWI exerts the therapeutic effects of EHS by increasing 
the blood flow to the heart and inhibiting the hypermetabolic state of 
the organ. However, the effect of CWI on intestinal injury caused by 
EHS has not been well investigated. Therefore, it is of great significance 
to study the role of CWI in intestinal injury caused by EHS. This study 
focuses on clarifying the specific molecular mechanism of EHS intesti-
nal injury and providing new EHS therapeutic targets.

Objectives: To investigate the protective effects of CWI on EHS-induc-
ing intestinal injury, and further determine if CWI achieves its thera-
peutic effect by modulating gut microbiome.
Methods: The Rat EHS model was established by a previous protocol. 
The animals were placed in the artificial climate chamber (Tempera-
ture: 39.5  °C; relative humidity: 65%). After 40  min, rats were quickly 
placed on the running wheel for EHS induction. Rats were divided into 
three groups: control group (CTRL group), EHS group (EHS), and CWI 
group (EHS + CWI treatment). The pathological changes of the ileum 
and colon were observed by naked eyes and hematoxylin–eosin (H&E) 
staining. The composition of gut microbiota was examined by rat fecal 
gene sequencing. Metabolomics analysis was performed to charac-
terize the metabolic profile differences between the CTRL group, EHS 
group, and CWI group.
Results: The morphology and H&E staining of the ileum showed 
that the intestinal injury in the EHS group was more serious, while in 
the CWI group was significantly less than that in the EHS group. The 
results of rat fecal microbial analysis exhibited that CWI alleviates EHS-
inducing dysbiosis of gut microbiota, in particular, CWI promoted the 
abundance of probiotics, including Prevotella, Allisonella, Megamonas, 
and Succinispira, while CWI reduced the abundance of pathogenic bac-
teria, including Desulfampius, Desulfococus, and Desulfovibrio. Further 
metabolomic analysis shows CWI attenuated the alteration of meta-
bolic profiles induced by EHS. Moreover, we identified a total of 42 dif-
ferent metabolites between the EHS and CWI groups. And the levels 
of potential biomarkers, including Inosine, Guanosine, Hypoxanthine, 
Arabinosylhypoxanthine, Taurine, and Anserine showed significant 
correlations with gut microbiota.
Conclusions: CWI treatment mitigates the intestinal injury caused 
by EHS by enhancing the strain ratio of probiotics, while reducing 
the abundance of pathogenic bacteria, which in turn to improve the 
energy metabolic state of the intestinal epithelium and enhances 
small intestinal mucosal repair in EHS rats. The co-regulatory effect of 
CWI on microbial-metabolites is expected to provide a new basis for 
the treatment of EHS.

Fig. 1 (abstract 000873) CWI intervention mitigates the EHS-induc-
ing intestinal injury A EHS establishment and CWI intervention proto-
col. B, C The pathological changes of ileum and colon were observed 
by naked eyes (B) and haematoxylin–eosin (H&E) staining (C)
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Fig. 2 (abstract 000873)  Effect of CWI on intestinal microbial diver-
sity and structure. A, B Relative bacterial distribution at the phylum 
level (top15). C, D Relative bacterial distribution at the genus level 
(top15). E, F Relative bacterial distribution at the species level (top15)

Fig. 3 (abstract 000873)  CWI modulated EHS-induced alteration in 
microbial community. A Taxonomic evolutionary branching diagram 
displayed the phylogenetic distribution of microbiota in each group. 
B LEfSe bar graph showed significant differences in bacteria in each 
group. C Differentially abundant genera in each group. D Cooccur-
rence network of the differentially abundant genera in each group. 
E Circos plot graph showed the species-sample (top 10) abundance 
correlations in each group. F Quantification of differentially abundant 
strains in each group

Fig. 4 (abstract 000873) CWI modulated EHS-induced alteration in 
metabolites. A Heatmap of hierarchical clustering analysis based on 
metabolite z-normalized abundances. B Quantification of different 
intensities of metabolites in each group
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Introduction: Pelvic fractures are a relatively rare occurrence in trau-
matized patients: their prevalence is about 3% of all the skeletal frac-
tures and rises up to 25% in polytraumatized patients.1–2 However, 
their occurrence is characterized by a significant mortality rate, rang-
ing from 10 to 50%0.3 In particular, fractures of the pelvic girdle with 
a pubic symphysis diastasis > 2–2,5 cm are associated with an increase 
of pelvic volume, thus facilitating the occurrence of life- threatening 
retroperitoneal haemorrhages.4–6.
CT scan currently represents the gold standard for detection of pelvic 
fractures, however its use can be limited in particular situations, such 
as in haemodynamically unstable patients. X-ray has a low sensitivity 
(67%)5. US is routinely used in the primary survey in major trauma, 
however E- FAST cannot detect retroperitoneal haemorrhage.
Objectives: The objective of the present study is to compare CT scan 
and US measurement of pubic symphysis (PS) diastasis, in order to 
determine whether sonography allows to perform an accurate early 
diagnosis of symphyseal diastasis in open book pelvic injuries.
Methods: This is a multicenter, prospective, cohort study, performed 
on patients admitted to SpedaliCivili of Brescia, Ospedale Careggi 
of Florence and Ospedale di Circolo e Fondazione Macchi of Varese 
between December 2020 and July 2022. Total body CT scan symphysis 
measurements were performed by a radiologist; US symphysis meas-
urements (Fig 1) by an experienced operator who used predefined 
criteria. According to the local protocol, one centre did not report pre-
cise symphysis measurement but only recorded data as presence or 
absence of diastasis (2,5 cm cut-off).
Results: A total of 208 patients were included in the study. In 102 only 
the presence or absence of diastasis (according to a cut-off of 2,5 cm) 
was measured, while in the remaining group complete assessment 
was available. US and CT scan detected PS widening in six patients 
(2,9%), while 198 (95%) were negative for diastasis after both tests. 
Discordant results were found in2 patients (0,9%): in the first case, 
US did not detect the diastasis but an experienced operator was not 
available. In the second one, US overestimated symphyseal diastasis, 
however the patient was haemodynamically unstable and underwent 
surgery for a diastasis of posterior sacroiliac joint. Using the Bland- Alt-
man plot, we found an excellent agreement between the two diagnos-
tic tests (r: 0.849, Fig. 2).
Conclusions: US evaluation of pubic symphysis appears to be a rapid, 
reliable, bed-side method to allow early identification of symphyseal 
diastasis in open book injuries, which is associated with a high risk of 
haemorrhages. Our data suggest that US may overestimate the pubic 
symphysis measurements in comparison with CT scan, however this 
difference appears to be minimal below 5 cm of diastasis. This discord-
ance is not relevant above 5  cm, since it does not affect the clinical 
management of patients. US evaluation can also be performed in pre-
hospital settings, thus allowing a better management of the patients 
and their transfer to the most appropriate hospital and an alternative 
evaluation tool in hospitals where CT scan and X –ray are not immedi-
ately available.

Figure 1 (abstract 000874) US measurement of pubic symphysys

Figure 2 (abstract 000874) Passing Bablok Regression
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Introduction: Increased cell-free plasma DNA (cfpDNA) levels in 
critical illness are indicative of cell destruction and associate with 
endothelial damage, multiorgan failure, metabolomic alterations, pro-
inflammatory signaling and mortality predicting in sepsis (1–4). Inde-
pendently on causative or associative link of diminishing cfpDNA and/
or course and outcome prediction, cfpDNA level represents a valuable 
biomarker indicative of successfulness of a care strategy in a particular 
patient.
Objectives: The aim of the study was to determine if the extracorpor-
eal multimodal hemoperfusion (EMH) with Efferon LPS extracorporeal 
adsorber that binds LPS and proinflammatory mediators [5–7] is capa-
ble to rapidly abrogate cfpDNA levels.
Methods: Adult patients with septic shock (Sepsis-3) [8] (n = 58) 
within first 12  h since the start of vasopressors infusion and within 
24  h after surgical intervention, were included in the study. Patients 
undergoing extracorporeal hemoperfusion (ECH, n = 36) received two 
treatments, 24 h apart, and two patients received only one treatment. 
Control group (CG, n = 20) underwent no ECH, conventional therapy 
only. ECH was performed using Efferon LPS adsorbers containing 
mesoporous polymeric scaffold armed with the LPS-selective ligand to 
sequester both proinflammatory molecules and LPS [5]. Severity of the 
disease was assessed using clinical scales, hemodynamic parameters, 
vasopressor use, and oxygenation index. The platelet, leukocyte, lym-
phocyte, neutrophil counts, levels of C-reactive protein (CRP), procal-
citonin (PCT), interleukin-6 (IL-6) and lactate were determined at the 
baseline and 72  h after inclusion in the study. Endotoxin levels were 
determined using the kinetic chromogenic LAL test. DNA was puri-
fied from quickly-freezed, one-time defrosted plasma samples using 
organic solvents. DNA concentration was determined by fluorimetry 
using SYBR green dye. STATA 16.0 (StataCorp, USA) and Excel 2019 with 
XLStat 2019 add-in (Addinsoft) were employed for statistical analysis.
Results: The median duration of hemoperfusion was 300 (300; 360) 
minutes for the first treatment and 300 (250; 300) minutes for the 
second treatment. No differences in clinical and laboratory param-
eters found between ECH and CG groups at a baseline. There were 
several clinical benefits in patients underwent ECH: (a) increasing the 
cumulative hospital survival: sHR = 2.2 (1.1–4.3, p = 0.029, Grey test); 
(b) significant decreasing multiorgan failure including SOFA scores 
values in 72  h after the start of ECH from 7 (7;9) to 3(2;7), p = 0.012; 
(c) the duration of septic shock in the survived patient cohorts sig-
nificantly differed dependent on the mode of treatment: median 
time to blood pressure normalization was 57 (37; 80) hours in the ECH 
group versus 101 (58; 197) hours in the control (sHR = 2.20; 95% CI: 
1.11–4.34; p = 0.029); (d) significant increasing the PaO2/FiO2 index 
in ECH vs CG patients (p < 0.001); (e) significant decreasing proin-
flammatory biomarkers PCT, CRP, IL-6, and reduction of bacterial LPS 

concentration (Fig.  1, A-D); (f ) significant decreasing the leukocytes 
and neutrophils count in ECH vs CG patients (p < 0.01). To describe 
DNA elimination, we used the following regression model: cfpD-
NA72h = cfpDNA 0 h × (1-E) + G*, where E was the proportion of elimi-
nated cfpDNA in 72 h, G—generation of cfpDNA in 72 h. At R2 = 0.32, 
the following estimates of model parameters were obtained: elimina-
tion of cfpDNA (E) was 17% and 84%, in CG and ECH group patients, 
respectively (p = 0.003), demonstrating significantly increased elimi-
nation of cfpDNA in ECH, but not in CG patients. The concentration 
of cfpDNA in the CG and ECH groups was not significantly different: 
G = 17 and 63  ng/mL, respectively, p = 0.082. Extracorporeal removal 
of cfpDNA can be estimated as the difference in elimination of cfpDNA 
with and without ECH, thus the removal of cfpDNA by the Efferon LPS 
adsorber after two ECH cycles was 67% (95% CI: 22–89). The increased 
cfpDNA levels in patients possessing the cfpDNA values within the 
upper quartile before ECH significantly decreased post-ECH (Fig. 1,E). 
Significant trend in diminishing the cfpDNA levels associated with ESH 
treatment became more evident when day 0 and day 3 cfpDNA levels 
from both groups were plotted (Fig. 1, F, p < 0.003).
Conclusions: Treatment the septic shock patients with Efferon LPS 
resulted in decreasing the increased cfpDNA levels associated with 
significant clinical improvements.

Figure  1 (abstract 000875) .
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Introduction: VA ECMO has emerged as an effective rescue interven-
tion in patients with cardiogenic shock refractory to standard treat-
ment protocols and its use is rising worldwide in the last decade (1). 
It is also used as a salvage intervention in patients who are undergo-
ing cardiac surgery and cannot be separated from cardiopulmonary 
bypass despite inotropic, vasopressor and intra-aortic balloon pump 
counter pulsation (IABP) support. The latter condition known as post 
cardiotomy shock (PCS) occurs in 0.5% to 1.5% of all cardiac surger-
ies (2). Although experience and availability is growing, outcomes in 
surgical subjects remain poor (3), partially due to support of older and 
more complex critically ill patients. There is a need for more robust evi-
dence in order to ameliorate clinical practice and improve outcomes.
Objectives: The study purpose is to examine VA ECMO application at 
our tertiary care center and compare outcomes between patients who 
were supported with central versus peripheral configuration.
Methods: We retrospectively reviewed the electronic records of 97 
consecutive patients who were supported with VA ECMO at our insti-
tution between January 2015 and August 2022. We recorded basic 
demographic data, clinical indication for support, length of hospitali-
zation and survival outcome. Data were statistically analyzed by SPSS 
programme. We divided patients according to central or peripheral 
ECMO configuration.
Results: 97 patients, with a median age of 59 years, were supported 
with VA ECMO. Central configuration was applied in 62% of the cases 
and peripheral in 38%. Indication for support was post cardiotomy 
shock (PCS) in 58%, primary graft dysfunction (PGD) in 11%, acute 
myocarditis in 10%, dilated cardiomyopathy (DCM) in 7%, electric 
storm in 7%, acute coronary syndrome (ACS) in 3% and cardiopulmo-
nary resuscitation (ECPR) in 2% of the cases. Median length of hospi-
talization was 15 days and overall survival to discharge was 30%.
Patients supported with Central VA ECMO were older (66 vs 44 years 
median age) and had shorter length of hospitalization (11 vs 44 days 
median) than those supported with Peripheral VA ECMO. The indica-
tion for support was predominantly PCS (image 1) and their survival 
outcome was strikingly worse (image 2).
Conclusions: Patients supported with VA ECMO for PCS bare a dismal 
prognosis (4). We should reconsider patient selection and timing of 
deployment, although this remains a debatable topic in the literature 
(5). There is some evidence that peripheral cannulation strategy may 
favorably affect patient outcomes, but existing data are mainly retro-
spective (6, 7). Finally, there may be an implication for utilizing shorter 
life oxygenators, rationalizing this way, the cost of ECMO support in 
the PCS patient population.

Image 1  (abstract 000876) .

Image 2  (abstract 000876) .
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Introduction: Traumatic brain injury (TBI) is one of the main causes of 
disability, especially in young people. It is a pathology with great het-
erogeneity, which makes it difficult to determine its prognosis. Trau-
matic subarachnoid hemorrhage (tSAH) is a frequent finding in brain 
injuries. Understanding the impact it may have on the outcomes of 
patients with TBI can help define therapeutic strategies.
Objectives: To evaluate the impact of tSAH on outcomes of patients 
with TBI.
Methods: A cohort of patients with TBI requiring neurocritical care 
over a 3-year period was analyzed. The cohort was categorized accord-
ing to the presence or absence of tSAH on initial computed tomogra-
phy. Demographic variables, mechanism of injury, severity, evolution 
and outcome were evaluated. Some variables were analyzed, includ-
ing demographic characteristics, injury mechanism, severity, evolu-
tion, and outcomes. Categorical variables are expressed as counts and 
percentages and were compared using the χ2 test; continuous vari-
ables are expressed as means and standard deviation and were com-
pared using Mann–Whitney U test. A two-sided level of significance of 
5% was used. Data analysis was performed using STATA version 13 ® 
(StataCorp LCC).
Results: A total of 145 patients were admitted with TBI, of which 43% 
presented tSAH. A 77.9% (113) were men, and the mean age was 
higher in patients in the tSAH group (56.8 ± 18.2 vs 45.8 ± 18 years old; 
p < 0.001). In the tSAH group, the main mechanism of injury was an 
accidental fall (61.9% vs 25.5%; p < 0.001), and in the non tSAH group, 
it was a traffic accident (45% vs 27%; p < 0.001). Patients with tSAH 
had higher head Abbreviated Injury Scale (AIS) scores (3.7 ± 1.0 vs 
1.4 ± 1.9; p < 0.0001) and higher Injury Severity Scores (ISS) (25.1 ± 14.3 
vs 20.4 ± 12.3; p = 0.038), with a similar distribution of the Marshall 
classification (p = 0.184). There was no difference in the need for neu-
rosurgery or blood products in the first 24  h. During the evolution 
in the ICU, patients with tSAH developed more frequent episodes of 
intracranial hypertension (24.2% vs 6.2%; p = 0.02) with a greater 
need for osmotic treatment (30.2% vs 11%; p = 0.004) and decom-
pressive craniectomy (7.9% vs 1.2%; p = 0.044). Functional outcome at 
6 months and at 1 year showed no difference in the Glasgow Outcome 
Scale Extended (GOSE). ICU mortality was higher in the tSAH group 
(23.8% vs 7.3%; p = 0.018).
Conclusions: Patients with TBI and initial tSAH did not present dif-
ferent management in the first 24hI; however, they more frequently 
developed episodes of intracranial hypertension and had a greater 
need for decompressive craniectomy. ICU mortality was higher in 
patients with tSAH. The optimal management of these patients 
remains uncertain and represents a challenge for neurocritical care.
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Introduction: Noradrenaline is the recommended first-line vasopres-
sor, although largely effective in reestablishing minimally acceptable 
mean arterial pressures to maintain organ perfusion, catecholamines 
have important adverse effects and may even increase mortality rates. 
Since a relative vasopressin deficiency in septic shock was described, 
there has been growing interest in the use of vasopressin as an adjunc-
tive agent. Shock characteristics at vasopressin initiation could impact 
clinical outcomes, being time since shock onset, severity of hypoper-
fusion, and catecholamine dose requirements particularly interesting.
Objectives: To analyze mortality related factors in septic shock 
patients, after vasopressin treatment as a second vasopressor associ-
ated with noradrenaline.
Methods: Retrospective observational study, carried out after the 
implementation of vasopressin as a secondary vasopressor treatment 
protocol (when NAD > 0.2 2 ug/Kg/min). We collected data from all 
septic shock patients attended at the Intensive Care Unit of Gregorio 
Marañon Hospital between March and December 2022. Epidemio-
logical data, comorbidities, severity, clinical features, invasive support, 
complications and outcomes were collected.
Descriptive analyses were expressed as means (standard deviation) 
for normally distributed quantitative variables, medians (interquartile 
range) for non-normally distributed variables, and as percentages for 
categorical data. Univariant analysis was performed using Chi-squared 
(relative risk) for qualitative variables, and T-student (median compa-
ration) for quantitative ones. Multiple logistic regression was used to 
determine independent mortality related factors, including significa-
tive variables or clinically relevant variables.
Results: Seventy patients were included, 53% were male, mean age 
61 ± 16. 50% had respiratory infection, 33% abdominal. Charlson 
Index 3 (2–4). To evaluate severity of illness we used APACHE II 26 ± 7, 
SOFA 10 ± 3. 80% required invasive mechanical ventilation for 4 days 
(1–15 days), and 50% extrarenal depuration.
Time between septic shock diagnose and NAD initiation was 3h (1-5h), 
time between septic shock diagnose and VAP initiation, 8 h (5-15h). 
NAD dose when VAP was initiated was 0.6 ± 0.4 µg/Kg/min.
ICU mortality was 49% and hospital mortality was also 49% as all the 
decesead patients died in the ICU. ICU stay 9 days (3–22), and hospital 
stay 18 days (3–32).
Mortality related factors adjusted to severity of illness were: age 
(66 ± 14 vs 56 ± 16, p = 0.01), APACHE II (23 + /6 vs 29 ± 8, p < 0.01), 
and NAD dose when VAP was initiated (0.42 ± 0.26 vs 0.85 ± 0.44, 
p < 0.01).
Lactate and NAD dose when VAP was initiated were found to be nde-
pendent mortality factors: lactate (OR 1.57; CI 95% 1.16–2.10) and NAD 
dose when VAP was iniciated (OR 29.70; CI 95% 1.54–570.82).
Conclusions: In our series, lactate levels and Noradrenaline dose 
when initiating vasopressin were independent mortality risk factors.
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Introduction: Management of traumatic brain injury (TBI) patients 
focusses on identification, prevention and treatment of second-
ary insults of brain injury. A major cause for secondary brain injury is 
increased intracranial pressure (ICP), also referred to as intracranial 
hypertension (IH). With increasing intracranial volume, compliance of 
the brain decreases, resulting in alterations in ICP wave morphology. 
IH is often difficult to foresee and treatment is started reactively when 
ICP exceeds threshold values. During the time needed to restore ICP to 
lower values, IH results in secondary brain injury. Therefore, a proactive 
approach is desired to limit the impact of IH. Mean ICP and changes in 
ICP wave morphology may be predictors of upcoming episodes of IH.
Objectives: In this study, we investigated if a deep learning model 
based on ICP waveform and statistical summaries of ICP and ABP is 
able to predict IH.
Methods: We performed a retrospective study in adult TBI patients 
that experienced IH during ICU stay. Data was collected from two 
Dutch academic hospitals and the CENTER-TBI (high resolution) data-
set [1]. Patients with decompressive craniectomy were excluded. IH 
was identified as > 10 consecutive minutes of ICP > 30  mmHg. Tar-
get data was selected from the hour prior to IH (pre-IH) and divided 
in six prediction windows of 10 min. Control segments were isolated 
two hours from IH and pre-IH segments. After preprocessing, all single 
ICP waves were extracted and series of 120 consecutive waves were 
stacked to match the input dimensions of a ResNet50 model. In addi-
tion, per input segment, the average ICP waveform of the previous 
control and IH episode was added. Last, numerical data containing ICU 
length of stay, time to previous IH event, the number of previous IH 
events and the mean, median, standard deviation and variance of the 
2-h segment of ICP and ABP and per non-overlapping 10 min windows 
within that segment were added. To artificially increase the training 
set, 50% and 95% overlap was applied for control and pre-IH input 
data respectively. Training of the model was done using leave-one-
patient-out cross validation and performance of all models was exam-
ined with F1 score, sensitivity, specificity and area under the receiving 
operating characteristic curve (AUC).
Results: 67 patients were included and a total of 201,488 control and 
50,193 segments per pre-IH window were extracted as input for the 
model. Performance of the model was best 0–10 min prior to IH with 
a median F1 score of 78.6 [IQR 67.2–93.9], sensitivity of 81.9 [IQR 59.1–
97.6], specificity of 96.2 [IQR 85.2–99.1] and an AUC of 95.9 [IQR 86.5–
99.5]. As prediction windows are further away from IH performance 
decreases, as can be seen in Figure 1.
Conclusions: In this study we showed a deep learning model is able 
to predict IH in patients with TBI that experienced IH during ICU stay, 
using ICP waveform morphology within a clinically relevant time 
window.

Figure  1 (abstract 000880) Test performance of the model for all 
prediction windows prior to intracranial hypertension
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Introduction: Ventilator-Associated Lower Respiratory Tract Infec-
tions (VA-LRTI) increases morbidity and mortality in Intensive Care 
Unit (ICU) patients (1,2). High incidences of secondary VA-LRTI have 
been reported among ICU-patients with COVID-19 needing invasive 
mechanical ventilation (3).
Objectives: To describe the clinical characteristics, incidence, microbi-
ology, risk factors and outcome of patients who developed VA-LTRI, as 
compared to patients who did not, in a population cohort of Swedish 
ICU patients with severe COVID-19.
Methods: A multicenter, retrospective cohort study of all ICU-patients 
with COVID-19 requiring invasive mechanical ventilation for at least 
48 h between 1 March 2020 and 31 May 2021 from the ICUs serving 
the Southeast region in Sweden (a population of approximately 1 
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million). The primary outcome was the first episode of culture veri-
fied VA-LRTI. Patient characteristics together with ventilatory support, 
clinical course, organ support, antibiotics and immunomodulatory 
medications, microbiological findings, complications and 30-, 60- and 
90-day mortality were registered. Logistic regression analysis was con-
ducted to determine factors associated with increased risk for first 
VA-LRTI.
Results: Of a total of 536 included patients, 153 (28.5%) developed 
VA-LRTI. Incidence of first VA-LRTI was 20.8 per 1000 days of invasive 
mechanical ventilation, increasing from 14.5 to 25.8 from the first to 
the third pandemic wave. Comparing patients with VA-LRTI to those 
without revealed no difference in age, sex or number of comorbidi-
ties. Additionally, no differences were seen in 30- 60- or 90-day mor-
tality. Patients with VA-LRTI had fewer ventilator-free days, longer ICU 
and hospital stay, were more frequently in prone position ventilation, 
received more corticosteroids and had more often antibiotic treat-
ments upon intubation. Logistic regression analysis revealed increased 
odds for first VA-LRTI in patients treated with corticosteroids during 
hospital stay (OR 2.64 [95% CI 1.31–5.74]), antibiotics upon intubation 
(OR 2.01 95% CI [1.14–3.66]) and days of invasive mechanical ventila-
tion (OR 1.05 per day of IMV, 95% CI [1.03–1.07]), adjusted for sex, 
neuromuscular relaxation, BMI, age, number of comorbidities, days 
to intubation and prone position (Figure 1). In all VA-LRTI cultures, the 
proportion of gram-positive pathogens were 31.2%, gram-negative 
60.7% and fungal/unspecified 8.1% and a total of 1.9% multidrug-
resistant bacteria were found.
Conclusions: There was a high incidence of VA-LRTI in this large 
cohort of critically ill COVID-19 patients, exceeding VA-LRTI incidence 
found in Swedish non-COVID patients (4), but still lower than found in 
other international studies (3,5) VA-LRTI increased morbidity but not 
30-, 60- or 90-day mortality. Corticosteroid treatment and antibiotics 
upon intubation were associated with increased OR of first VA-LRTI, 
further validating earlier studies with similar results regarding corti-
costeroids in intubated COVID-19 patients.

Figure 1 (abstract 000881) Multiple logistic regression analysis with 
first VA-LRTI as outcome. Data presented as OR [95% CI]
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Introduction: To date, little attention has been paid to the applicabil-
ity of cardiac arrest care in low resource. Guidelines for resuscitation 
during cardiac arrest are predominantly based upon evidence from 
well-resourced, tertiary referral centres.
Objectives: To determine challenges in managing out of hospital car-
diac arrest (OHCA) in low-resource settings and to identify key factors 
preventing optimal resuscitative measures. We consider possible solu-
tions and suggest future avenues of research.
Methods: This was a multicenter retrospective cohort study in a 
middle sized urban city (estimated population 390,000) served 
by a single Emergency Medical Services (EMS) system. All records 
of OHCA above 18  years were reviewed from the Cardiac Arrest 
Registry from 2015 to 2022. Among data collected were etiology 
of cardiac arrest, initial cardiac rhythm, time of initiation of car-
diopulmonary resuscitation (CPR) and adrenaline administration 
by EMS team, geographical distances, access to tertiary centre 
and relevant expertise. Outcomes of interest included return of 
spontaneous circulation (ROSC) and survival to hospital discharge 
(STHD).
Results: From the 7-year study period, a total of 889 adults 
(mean age of 65.3 ± 11.6 yrs) had OHCA with an average mortal-
ity of 68.19% [Figure 1]. Of the 889 patients, 488 patients (54.89%) 
achieved ROSC but only 298 (33.52%) survived to hospital dis-
charge. We observed the further a person lives from a cardiac arrest 
resuscitation facility, the greater their risk of poor outcome and 
death [Figure  2]. A rural/urban differences in the management of 
cardiac arrest and post cardiac arrest were identified with multiple 
issues that are related to access, transport and transport distances, 
access to diagnostic testing and treatment in an appropriate facil-
ity. Transport of patients to a cardiac centre capable of performing 
PCI exceeded 90  min in 68.9% of total documented ST elevation 
myocardial infarct (STEMI) OHCA (OR 42.7; [95% CI], 39.3–48.7; 
P < 0.005). We identified deficiencies in workforce expertise, com-
plex patterns of comorbid health conditions and infrastructure 
limitations resulted in patients with Killip Class 3 and 4 having a 
mortality of 62.8%.
Conclusions: Outcomes from OHCA remained poor. We believe 
mortality reduction may be driven by adopting a faster reperfusion 
strategy, more efficient referral or access pathways, improving local 
workforce capabilities and facilities. Adherence to guideline based 
management and development of effective resuscitation protocols for 
low-resource settings should be considered in collaboration with local 
care teams and the EMS.
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Figure 1

Figure 2
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Introduction: COVID-19 is an ongoing pandemic with varying rates 
among countries. Renal dysfunction is often recorded with devasting 
outcomes and health resources consequences.
Objectives: To assess the incidence and risk factors for developing 
new-onset acute kidney injury (AKI) in critically ill COVID-19 patients 
admitted to our ICU from the broader area of central Macedonia.

Methods: Single-center, retrospective cohort study in a Greek tertiary-
care ICU (March 2020-April 2022). We included all critically ill adult 
patients who suffered from moderate/severe ARDS caused by PCR-
confirmed active SARS-CoV-2 infection. All were treated uniformly 
according to the national protocol, while none were fully vaccinated. 
We excluded patients: with underlying Chronic Kidney Disease or on 
Renal Replacement Therapy (RRT), with a history of nephrectomy or 
renal transplantation, with readmissions, those with ICU stay ≤ 1  day 
and immunocompromised. Demographics, medical history, sever-
ity scoring, length of ICU stay (LOS), mortality, parameters of invasive 
mechanical ventilation, administration of nephrotoxic agents, serum 
creatinine (sCr), estimated glomerular filtration rate (eGFR), vasoactive 
drugs in high doses (norepinephrine > 0.5 mcg/kg/min), and mark-
ers of systemic inflammation (NLR, PCT, D-Dimers,IL-6) at ICU admis-
sion were recorded. AKI was defined based on sCr KDIGO criteria. All 
patients were assigned to two groups (AKI, non-AKI) and were fol-
lowed for the entire ICU stay. We used Chi-square and Mann–Whitney 
rank sum tests to assess between-group differences. We performed 
univariate and multivariate analyses to test potential predictors of 
AKI. The significance level was set at 0.05. All analyses were performed 
using the R statistical package.
Results: 163 patients were recorded, predominantly male (67.5%) 
with a median age of 64 (IQR: 56.5 to 71) years. The non-renal SOFA 
score was 6 (IQR: 4 to 8), the median APACHE II score was 15 (IQR: 13 to 
18), and the mortality rate reached 46%. In our cohort, 57.7% had AKI, 
(28.7% Stage I, 18,1% Stage II, 53.2% Stage III), whereas 44.6% needed 
RRT. AKI patients were older, had a longer LOS, and increased mortal-
ity (p < 0.05). They had a lower admission eGFR and more frequently 
received high-dose vasoactive substances or nephrotoxic agents/
drugs (p < 0.05). They also had significantly increased admission val-
ues of PCT and IL-6 (p < 0.05). No differences in medical history were 
recorded. Multivariate analysis showed that eGFR (OR = 0.98, 95%CI: 
0.97 to 0.99, p < 0.001), use of high-dose vasoactive drugs (OR = 10.84, 
95%CI: 5.28 to 23.52, p < 0.001) and IL-6 (OR = 1.01, 95%CI: 1.01 to 1.02, 
p = 0.001) independently predicted AKI.
Conclusions: AKI was a frequent complication in our cohort. ICU 
admission eGFR and IL-6 levels, and the need for high-dose vasoactive 
drugs, were independent predictors of AKI development. Early rec-
ognition and mitigation of these factors could help reduce the risk or 
severity of renal dysfunction.
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Introduction: Diaphragmatic TDI has recently gained interest as a 
tool allowing real-time measurement of the diaphragmatic mus-
cle speed40635_2023_546 of contraction and relaxation as well as 
the rate of diaphragmatic relaxation. Very little is known about the 
changes of the diaphragmatic TDI pattern when the diaphragm does 
not return to FRC at the end of a passive expiration. The aim of our 
study was to assess the diaphragmatic TDI pattern when changes at 
the passive FRC were induced by two different levels of positive end-
expiratory pressure (PEEP).
Methods: In twelve healthy volunteers, lung distension above the pas-
sive FRC was induced by two levels of PEEP, 6 and 12 cm H2O. In each 
subject and during the three conditions (Zero PEEP (ZEEP), PEEP of 6 
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and 12 cmH2O), the following parameters were measured: tidal vol-
ume (Vt), respiratory rate (RR), minute ventilation (MV), diaphragmatic 
excursion, diaphragmatic thickness, thickness ratio, TDI peak contrac-
tion velocity (PCV), peak relaxation velocity (PRV), slope of diaphrag-
matic relaxation and the increase in lung volume above passive FRC.
Results: The increase in lung volume induced by PEEP was 
556.27 ± 150.98  ml at PEEP 6 and 1218.67 ± 383.06  ml at PEEP 12 
(p < 0,001). Diaphragmatic excursion, Vt, RR and MV did not change 
significantly during the three conditions (p > 0.05). Thickness ratio 
increased, with the increase in lung volume, from 28.24 ± 14.90% at 
ZEEP, to 37.22 ± 20.51% at PEEP 6 cmH2O and to 47.96 ± 38.61% at 
PEEP 12cmH2O (p = 0.21), with the increase in thickness during inspi-
ration becoming significant (p = 0.006). TDI parameters also increased 
with PEEP; PCV from 2.20 ± 0.49  cm/s to 2.49 ± 0.61  cm/s, and to 
2.72 ± 0.68 cm/s, PRV from 1.99 ± 0.54 cm/s to 2.57 ± 0.77 cm/s and to 
2.51 ± 0.89 cm/s, and the slope of the diaphragmatic relaxation from 
3.86 ± 2.92  cm/s2 to 5.57 ± 3.25  cm/s2 and to 6.01 ± 3.48  cm/s2. All 
measurements showed a trend towards statistical significance.
Conclusions: Breathing above passive FRC (lung overdistension) 
induces an increase in the PCV, PRV and in the speed of the dia-
phragmatic relaxation. Furthermore, the increase in thickness ratio 
demonstrates that the energy cost of breathing for the same minute 
ventilation increases.
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Introduction: Cardiogenic Shock (CS) is a complex and heterogene-
ous pathological syndrome that occurs when cardiac output is insuf-
ficient to ensure adequate perfusion to remote organs. The most 
frequent cause of CS is acute myocardial infarction (AMI) and every 
year more than 200,000 people suffer from CS in Europe and the US, 
with a death rate between 40 and 60% despite progress made in clini-
cal care solutions. Due to the heterogeneity of aetiologies and condi-
tions of CS patients, treatment decisions must be carefully considered, 
to account for each patient’s specific characteristics, comorbidities, 
and hemodynamic status.
Objectives: We introduce preliminary clinical validation results for an 
innovative and proprietary ICU information system for decision sup-
port that relies on a digital twin technology to provide personalised 
disease management strategies to CS patients.
Methods: We developed a digital twin software that relies on predic-
tive, multi-scale mathematical models of the whole human physiology 
and medical treatments, as well as on machine learning algorithms 
that allow rapid and effective calibration of these models on the 
patients’ specific health status starting from their available clinical 
measurements. This model’s capabilities of 1) automatically creating 
accurate virtual twins and 2) providing insights on patients’ health 
status and response to treatments were validated using a collection of 
snapshots of real clinical cases consisting of systematic collections of 
anonymous data from cardiac intensive care units.
Results: In Figure 1 are shown the results of the twinning process per-
formed on a patient treated with a combination of vasopressors, ino-
tropes, diuretics and mechanical ventilation after AMI. The software 
successfully calibrated the underlying computational models allowing 
for a faithful creation of the patient’s digital twin throughout the entire 
ICU recovery phases. The values of the obtained virtual hemodynamic 
variables faithfully matched variations of the clinical measurements 

induced by escalation and/or weaning of the various treatments both 
in terms of mean values and associated uncertainty. Moreover, the 
twinning process also produced reliable insights on the trends of non 
measured variables throughout the entire period of care.
Conclusions: The digital twin model efficiently reproduced the health 
statuses associated with a wide variety of aetiologies, therapies and 
parameters availability for multiple patients (data not shown). The ver-
satility and accuracy of this technology in producing a digital copy of a 
patient could provide a reliable basis for clinicians to: 1) obtain a com-
plete understanding of patients’ pathophysiological conditions and 
evolution, also leveraging the availability of insights on non measured 
or non measurable clinical variables and 2) test different treatment 
strategies, predictively assessing patients’ response to treatments. 
These functionalities represent a decisive support to facilitate the 
adoption of a personalised disease management approach that could 
result in beneficial impact for CS patients. Further developments are 
ongoing to extend the validation activities to whole body physiology 
dynamics and treatment predictions.

 Figure 1 (abstract 000886) Results of the preliminary clinical valida-
tion of patient twinning on hemodynamic variables of a patient with 
mitral and aortic regurgitation admitted in ICU after experiencing AMI. 
Real clinical measurements are represented with black dots while the 
black lines indicate measurement uncertainty. The green lines are the 
in-silico predictions based on the available measurements, while the 
surrounding coloured bands represent the range of computational 
uncertainties. The red lines and surrounding coloured bands rep-
resent the in-silico predictions and uncertainties for variables with 
clinical measurements not available. All the results and associated 
uncertainties are shown as mean ± two standard deviations
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Introduction: Tissue Doppler Imaging (TDI) is an echocardiographic 
technique which uses Doppler to quantify the velocity of tissue rather 
than blood. Since it directly estimates the velocity of moving tissue, 
it has been recently applied to assess the velocity of the moving dia-
phragm. However, the factors that influence the characteristics of the 
diaphragmatic velocity pattern remain largely unknown. In this study 
we applied the diaphragmatic TDI technique to determine the distinc-
tive role of the tidal volume and respiratory frequency in the velocity 
pattern of diaphragmatic tissue motion.
Methods: Diaphragmatic TDI was recorded in 21 healthy adults, who 
were breathing through a ventilator tubing system (PSV mode with 
0 cmH2O of pressure support and 0 cmH2O of PEEP) with a nose clip 
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to avoid leaks and to measure precisely all ventilatory parameters 
required. In all recordings the following TDI-derived parameters were 
measured: diaphragmatic peak contraction and peak relaxation veloc-
ity, and the slope of the initial steepest part of the velocity waveform 
during relaxation, ie, the TDI-derived maximal relaxation rate. The 
pneumotachographic parameters of the corresponding breaths meas-
ured included: tidal volume, inspiratory and expiratory times, and 
duration of each whole breathing cycle, allowing minute ventilation 
also to be estimated. The study protocol consisted of three phases; 
i) subjects were instructed to breathe adopting a ventilatory pattern 
they found comfortable; ii) subjects were instructed to double the 
tidal volume they adopted during phase i, while maintaining the same 
respiratory rate; iii) subjects were instructed to double the respiratory 
rate they adopted during phase i, while maintaining the same tidal 
volume. The latter two phases were applied randomly in order.
Results: We found significant increases in the diaphrag-
matic contraction and relaxation velocity and in the maxi-
mal diaphragmatic relaxation rate in both high tidal volume 
phase (+ 45.72%, + 48.56%, + 74.22% respectively, p < 0.001 
for all measurements), and high respiratory rate phase 
(+ 72.47%, + 77.19%, + 319.42% respectively, p < 0.001 for all measure-
ments) compared to normal breathing. Diaphragmatic velocities and 
velocity’s rate of change were strongly related to minute ventilation in 
all stages of the protocol (R2 > 0.45, p < 0.001), while the rate of velocity 
change negatively correlated to expiratory time (R2 = 0.63, p < 0.001).
Conclusions: Conclusively, in this study we describe that both increas-
ing the depth and frequency of breathing bears major increases in the 
diaphragmatic contraction and relaxation velocities and diaphrag-
matic relaxation rate. These outstandingly high values of velocities, 
especially in the high frequency phase and its association to res-
piratory times, clearly reflect the diaphragm’s intense effort to rap-
idly regain a resting position as close to FRC as possible, ensuring a 
mechanical advantage for an efficient next inspiratory effort.

Topic: Acute respiratory failure and mechanical ventilation.
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Introduction: Delirium during intensive care unit (ICU) stay is fre-
quent and associated with significant morbidity, mortality and health-
care related costs (1). International guidelines suggest its prevention. 
However, curative treatment remains unclearly established to date (2). 
Despite a non-unequivocal literature, haloperidol is the first line used 
neuroleptic (3). Dexmedetomidine, an alpha2-adrenergic receptors 
agonist has shown its efficiency in the treatment of delirium in intu-
bated patients but also in its prevention. Dexmedetomidine repre-
sents a widely used alternative to haloperidol. Only few studies have 
compared the efficacy of dexmedetomidine in non-intubated ICU 
patients as a first line curative treatment of agitated delirium (4).

Objectives: Main objective of 4D trial is to demonstrate that dexme-
detomidine decreases agitated delirium duration and the requirement 
of intubation compared to placebo.
Methods: The 4D trial is an investigator-initiated, prospective, multi-
center, randomized, double-blinded, two-arm trial, randomizing 300 
non-intubated ICU patients with diagnosis of agitated delirium to 
receive dexmedetomidine or placebo as a cure (5). The primary out-
come measure is a composite of duration of agitation and delirium 
and the use of intubation with deep sedation and mechanical ven-
tilation. Secondary outcomes include mortalities at 7 and 28  days, 
ICU length of stay and occurrence of adverse effects. One year qual-
ity of life has been investigated with SF-36 score. The sample size will 
allow the detection of a 50% decrease of agitation duration (RASS > 0; 
120 min), of an absolute reduction of delirium duration (CAM-ICU posi-
tive; 1 day) and of a 50% relative decrease of intubation and mechani-
cal ventilation, with a type 1 error rate of 1.8% (error risk inflation due 
to components of composite) and power of 90%, assuming a 15% 
incidence of intubation and mechanical ventilation requirements, an 
agitation duration of 240 min and a delirium duration of 3 days. One 
hundred and 10 patients by group will be needed. An intermediate 
analysis is scheduled and requires the inclusion of 150 patients. 4D 
ClinicalTrials.gov Identifier NCT03317067.
Results: A total of 151 patients underwent randomization—76 were 
assigned to the dexmedetomidine group and 74 to the placebo group. 
A significant effect was observed (-0.49 (-0.81; -0.17), p < 0.0001) 
on main composite outcome in favour of dexemdetomidine group 
compared to placebo. Items of composite outcome were as follows. 
Positive RASS score duration (1 [1; 2] vs 2 [1; 7] hours, p = 0.001) and 
CAM-ICU positive (20.0 [12.0; 31.0] vs 23.5 [12.0; 41.0] hours, p = 0.38) 
decreased in dexmedetomidine group. No difference on intubation 
requirement was observed (2 (2.6%) vs 3 (4.1%), p = 0.68), between 
dexmedetomidine and placeb groups respectivelly. Due to strong sta-
tistical significance and enrollment rate decline related to non-inclu-
sion criteria (administration ofdexmedetomidine during previous 72 h 
and wider use during COVID-19 era), steering committee decided to 
stop 4D trial after pre-planned intermediate analysis.
Conclusions: Curative dexmedetomidine is effective at reducing a 
composite of delirium duration, agitation duration and requirement 
of intubation and mechanical ventilation. Outcome difference were 
driven by effective control of agitation.
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Introduction: Portal hypertension is the most feared complication of 
cirrhosis, due to the higher morbidity and mortality that its appear-
ance entails and that entails complications such as ascites, encepha-
lopathy and variceal hemorrhage. Among them, the most serious 
complication is hemorrhage, since it is associated with high mortality. 
In recent decades there have been important advances in the man-
agement of variceal bleeding and one of them has been the introduc-
tion of TIPS.
Objectives: To describe the clinical and demographic characteristics, 
as well as the complications of patients who received transjugular 
intrahepatic portosystemic shunt (TIPS) for gastrointestinal bleeding.
Methods: This is a retrospective descriptive analysis of patients admit-
ted to our intensive care unit due to gastrointestinal bleeding between 
September 2020 and December 2022.
Results: During this period, TIPS was performed on 26 patients, 21 of 
whom were male (80.7%), with a mean age of 61 years. Nine of them 
had active alcoholism at the time of admission. Alcoholic cirrhosis was 
the leading cause of liver cirrhosis, accounting for 61.5%, while cryp-
togenic cirrhosis was the second most frequent cause, accounting 
for 30.7%. 54.1% of the patients had a Child–Pugh B, and the average 
MELD score was 17 points, with two patients on the waitlist for liver 
transplantation.
A decrease in portosystemic pressure gradient of 12 mmHg was 
achieved in 92% of the patients, with an average gradient of 7.19 
mmHg. Therefore, the procedure was considered effective in almost all 
patients.
No hemorrhagic or arrhythmic complications were reported during 
the procedure.
The main complication after TIPS placement was hepatic encepha-
lopathy, which occurred in 34.6% of the patients (9), with 6 of them in 
grades I/II and 3 in grades III/IV. Two patients with grades III/IV required 
TIPS removal.
The second complication was post-TIPS liver dysfunction, which 
occurred in 15.38% of the patients (4), with a bilirubin elevation of up 
to 3 times its previous value. One of them eventually required liver 
transplantation.
No cardiac, infectious, or shunt dysfunction complications were 
reported after TIPS placement.
Finally, 9 patients (34.6% mortality) died, 6 of them due to gastroin-
testinal bleeding, 1 due to coagulopathy and bleeding at other levels, 
and 2 due to multiorgan failure.

Conclusions: Transjugular intrahepatic portosystemic shunt appears 
to be a useful therapeutic option in patients with portal hypertension 
and gastrointestinal bleeding requiring rescue treatment. According 
to our cohort, it is a safe procedure with few complications, with post-
TIPS encephalopathy being the most frequent complication and the 
only one that can result in procedure reversal. The effectiveness of this 
therapy will need to be evaluated in larger subsequent studies.
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Introduction: Sepsis, defined as life-threatening organ dysfunction 
caused by a dysregulated host response to infection, is an enormous 
challenge in intensive care units (ICUs). It may lead to septic shock, 
multiorgan dysfunction or failure, and death, especially if not identi-
fied early and treated appropriately. Septic shock, characterized by 
severe hemodynamic failure, has a high mortality rate of over 40%. 
Surviving Sepsis Campaign (SSC) Hour-1 sepsis bundle highlights 
lactate level, blood cultures, broad-spectrum antibiotics, rapid fluid 
resuscitation, and vasopressors support as a standard strategy for sep-
sis management. To obtain a targeted mean arterial pressure (MAP) 
(≥ 65  mmHg) to ensure tissue perfusion, norepinephrine (NE) is cur-
rently recommended as the first-line vasoactive drug when fluid resus-
citation fails. If MAP is still inadequate, the SSC guideline proposes to 
start a second-line vasopressor.
Objectives: To describe ICU admitted patients characteristics at a 
tertiary hospital, who received vasopressin according to the protocol 
established, from March to December 2022.
Methods: Observational, prospective study, on septic patients admit-
ted to the ICU from March to December 2022. Epidemiological data, 
comorbidities, clinical features, invasive support, complications, sever-
ity scales and outcome were collected. Descriptive analyses were 
expressed as means (standard deviation) for normally distributed 
quantitative variables, medians (interquartile range) for non-normally 
distributed variables, and as percentages for categorical data.
Results: Data from seventy patients were collected, 53% were male, 
92% admitted to ICU for medical pathology. Source of infection: 50% 
respiratory, 3% abdominal, 17% other sources Comorbidity: Charlson 
3 (2–4). Severity scales: APACHE II at admission 26 ± 7. SOFA at admis-
sion 10 ± 3, maximum SOFA 12 ± 3. Time from septic shock diagnose 
to the start of NAD perfussion was 3 h (1–6); NAD dose when initiating 
VAP 0,6 ± 0,4; time from sepsis diagnosis to VAP initiation 8 h (5–16). 
Time from NAD initiation to VAP initiation 4 h (2–10); positive response 
to VAP 63%, total time of VAP perfussion 24 h (16–39); NAD was sus-
pended 12  h after VAP therapy interruption (9–24). Hemodynamic 
monitoring: 60% transthoracic echocardiography, 26% thermodilu-
tion, 14% pulse wave analysis. Cardiac dysfunction: none 73%, mild 
22%, moderate 3%, severe 13%. Volume expansion: volume adminis-
tered in Emergency room (ER) 2000 ml (1500-3000 ml). Volume admin-
istered in the first 6  h from ICU admission, 2000  ml (1500-3000  ml). 

https://doi.org/10.1056/NEJMoa2211868
https://doi.org/10.1016/S2468-1253(19)30090-1


Page 411 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Volume administered in the first 24 h, 5000 ml (4000-6000 ml). Diure‑
sis: median diuresis in the first 24 h: 1100 ml (500-1500 ml); in the first 
24 and 48 h the hydric balance was positive 98% and 75% respectively. 
Preload optimization: Inferior vena cava 2 cm (1, 4–2, 4), Velocity Time 
Integral (VTI) 15 ± 4, cardiac index 3, 2 ± 1,4, dynamic variables (stroke 
volumen variation / pulse contour) 14 (10–17). Preload was optimized 
in 72% of patients. Perfusion: ER lactate 5 mmol/L (2–8 mmol/L), ICU 
admission lactate 6 mmol/L (4–8 mmol/L), 6 h ICU Lactate 5 mmol/L 
(3–12 mmol/L).
Invasive mechanical ventilation: 80%. Total days on mechanical ven-
tilation 4 days (1–15). Renal replacement treatment (RRT) required 
in 50% of our cohort. Complications: 8% of patients suffered compli-
cations: 7% atrial fibrillation and 3% ischemic events.
ICU stay: 9 days (3–22). ICU mortality: 49%.
Conclusions: In our cohort, patients clinical situation was highly 
severe at admission, leading to high mortality. Despite of it; we have 
observed a vasopressin favorable response.
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Introduction: Outcomes of patients with haematological malignancy 
(HM) have improved rapidly due to advances in diagnosis and new 
emerging therapies [1]. Historically, mortality of patients with HM in 
critical care has been very high (up to 90%) but more recent reports 
have demonstrated improved outcomes [2]. However, a number of 
these patients require admission to an intensive care unit (ICU), where 
mortality, especially after acute respiratory failure (ARF), remains sig-
nificant [3]. Our aim was to assess the impact of patient demograph-
ics and disease-related factors on short- and long-term outcomes of 
patients with HM admitted to ICU.
Methods: Retrospective observational cohort study of patients with 
HM, requiring admission to ICU between December 2018-December 
2020. Uni- and multi-variate logistic regression analyses were con-
ducted to assess the impact of patient and disease factors on ICU 
/ hospital and 1-year mortality, as well as on treatment escalation 
discussions.
Results: We analysed 238 patients with HM admitted to ICU. Patient 
demographics and disease characteristics are shown in Table  1. The 
most common haematological malignancy was non-Hodgkin lym-
phoma 75/238 (32.8%), 65/238 patients were on a first line treatment, 
while 125/238 (53.4%) had two or more comorbidities. End-of-life 
decisions were made in 86 patients (36.9%). Out of 238 patients, 156 
(65.5%) were alive at time of ICU discharge, 131 (56.5%) were alive at 
time of hospital discharge and 104/238 (45.4%) were alive at one year.
Having a diagnosis of lymphoma (OR 2.56; 95%CI 1.21–5.43; p = 0.01) 
was associated with increased ICU and 1-year mortality (OR 2.58; 
95%CI 1.22–5.48; p = 0.01). Admitted in ICU with a diagnosis of mye-
loma was also strongly associated with increased risk for 1-year mor-
tality (OR 2.3; 95%CI 1.08–4.93; p = 0.03). Disease and transplant status 
on ICU admission were not independent risk factors, whereas the age 
of admitted patients significantly affected hospital and 1-year mortal-
ity (OR 1.04/year; 95%CI 1.01–1.06; p = 0.003). Isolating a pathogen 
for ARF was significantly associated with lower ICU (OR 0.39; 95%CI 
0.2–0.72; p = 0.003) and hospital (OR 0.43; 95%CI 0.29–0.82; p = 0.01) 
mortality. Documented discussions around treatment goals occurred 

almost three times more often when the ARF diagnosis was known 
(OR 2.97; 95%CI 1.56- 5.65; p = 0.001) but no other association was 
found.
Conclusions: In this retrospective, single cohort study, only haema-
tological diagnosis on ICU admission and an established diagnosis for 
ARF were statistically significantly associated with ICU/hospital and 
1-year mortality. The known association between undiagnosed AFR 
and mortality was also demonstrated by these data. However, associa-
tion between less treatment escalation discussions and unknown ARF 
aetiology has not been previously reported. Whether this represents 
physicians’ reluctance to limit therapy when a diagnosis is lacking or is 
a random effect requires further investigation.

References
1. (1) Azoulay E., et al. Acute hypoxemic respiratory failure in immunocom-

promised patients: the Efraim multinational prospective cohort study. 
Intensive Care Med. 2017 Dec;43(12):1808–1819.

2. (2) Taheri L., et al. The role of a critical care outreach service in the 
management of patients with haematological malignancy. Journal of the 
Intensive Care Society 2019, Vol. 20(4) 327–334.

3. (3) Bauer PR et al.; Efraim investigators and the Nine-I study group. Diag-
nosis and outcome of acute respiratory failure in immunocompromised 
patients after bronchoscopy. Eur Respir J. 2019 Jul 25;54(1):1,802,442



Page 412 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Topic: Haematologic-oncologic issues in the ICU.

000896  
Metformin‑associated lactic acidosis—5‑year retrospective study 
in an Intensive Care Unit
D. da Costa  Oliveira1, P. Reis  Pereira2, D.  Bento1, M.  Sousa1, P.  Pinto1, A. 
 Santos1, F.  Esteves1

1Intensive Care Unit, Centro Hospitalar De Trás-Os-Montes E Alto Douro, 
E.P.E., Vila Real, Portugal; 2Nefrology Department, Centro Hospitalar De 
Trás-Os-Montes E Alto Douro, E.P.E., Vila Real, Portugal
Correspondence: D. da Costa Oliveira
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000896

Introduction: Metformin is generally regarded as a safe drug. How-
ever, one of its rarest but most feared adverse effects is metformin-
associated lactic acidosis (MALA), with an associated mortality rate 
between 30 and 50%. Metformin is frequently contraindicated in 
patients with advanced stages of renal and hepatic insufficiency, 
as well as advanced heart failure, as these are known to be at an 
increased risk of MALA.
Objectives: The aim of this work was to evaluate the epidemiology 
and clinical outcomes of MALA, as well as the role of continuous renal 
replacement therapies for the treatment of MALA in our intensive care 
unit (ICU).
Methods: We selected all patients admitted for MALA in our ICU 
between 2014 and 2019. We evaluated patients’ demographics, rate 
of mortality, length of hospital stay, treatment with continuous renal 
replacement therapy (CRRT), modality of CRRT, and previous medical 
history of renal, heart, or liver disease.
Results: The prevalence of MALA in our ICU patient population during the 
study period (n = 3825) was 0.05% (n = 20). The average patient age was 
75.6 ± 5.7 years and the percentage of female patients was 60% (n = 12). 
The mortality rate was 10% (n = 2) and the average hospital length of 
stay was 16 ± 8 days. Twelve patients (60%) were submitted to CRRT; from 
these, 11 patients were treated with continuous venovenous hemodia-
filtration (CVVHD), and 1 patient was treated with sustained low efficient 
daily diafiltration. In this patient population, chronic kidney disease was 
present in 75% of the population (n = 15); chronic heart failure in 95% 
(n = 19) and chronic liver disease in 15% (n = 3) of the population. Aver-
age lactate on hospital admission was 13.1 ± 2.8 mmol/L and the average 
percentage of lactate reduction in the first 24 h of ICU stay was 75 ± 21%. 
Hospital admission lactate levels and percentage of lactate reduction did 
not correlate with the length of hospital stay or need for CRRT.
Conclusions: The majority of patients with MALA admitted to ICU had 
chronic kidney disease or chronic heart failure. CRRT was used to treat 
a significant proportion of patients. The mortality rate in the ICU envi-
ronment was lower than overall reported mortality rates for MALA in 
previous studies.
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Introduction: Lung ultrasound (LUS) can be used for daily practice to 
monitor pulmonary pathologies and clinical decision making in criti-
cally ill patients (2). However, there is an ongoing debate concerning 
the optimal number of regions that should be scanned for an accurate 
assessment of lung pathology in critically ill patients (3). The 12-region 
LUS protocol is used most often (4). Nonetheless, the feasibility of a 
12-region LUS protocol for daily monitoring of critically ill patients is 
not known.
Objectives: Primary aim of this study is to assess the feasibility of a 
daily 12-region LUS protocol in critically ill patients. Based on previous 
research and clinical expertise, we hypothesized that at least 85% of 
regions could be scanned (5). The secondary aim is to report factors of 
influence for missing regions.
Methods: This is a prospective multicentre observational cohort study 
that was performed as part of the ‘Effect of lung ultrasound-guided 
fluid deresuscitation on duration of ventilation in intensive care unit 
patients’ (CONFIDENCE). The CONFIDENCE protocol has been pub-
lished previously (2). Patients received daily LUS after hemodynamic 
stabilisation. LUS examinations were performed by trained health-
care professionals. A 12-region LUS protocol was used: six points per 
hemithorax. For each region, the operator scored the lung according 
to the LUS aeration score (6). If a region could not be assessed the 
option ‘not assessable’ could be selected.
Results: A total of 393 lung ultrasound examinations in 69 unique 
patients were analysed. 4137 (88%) of the 4716 lung regions were 
scored. The figure shows percentages of successful scored LUS exami-
nation per region. The anterior regions had the highest percentage 
of scored examinations. Regions R1, R2 and L1 were scored in 99% of 
examinations. L2 was scored less frequently with 96% scored. Mostly, 
due to the presence of the heart which impedes the assessment of 
lung tissue. The posterior regions (R5, R6, L5 and L6) were scored least 
often (72%). Reported factors influencing assessment included (in 
descending order of occurrence) high diaphragm position, thoracic 
drains or bandages in  situ, lateral positioning of the patients in bed, 
habitus and discomfort or agitation of the patient.
Conclusions: More than 85% of lung regions can be examined in a 
12-region LUS protocol in daily practice for critically ill patients. High 
diaphragm position, thoracic drains or bandages in  situ, lateral posi-
tioning of the patients in bed, habitus and discomfort or agitation of 
the patient were reported as factors of influence for missing regions.

Percentage of successfully scored examinations per region. Each 
hemithorax is divided in to six regions: upper and lower parts of the 
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posterior (R5,R6, L5 and L6), lateral (R3, R4, L3 and L4) and anterior (R1, 
R2, L1 and L2) chest wall.
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Introduction: Fluid overload is associated with worse outcomes in 
patients admitted to the intensive care unit (ICU).(1) Venous conges-
tion has been suggested as possible explanation for these worse out-
comes.(2) The Venous Excess Ultrasound (VExUS) score has been used 
to assess venous congestion.(3) However, the incidence of abnormal 
VExUS-score in the ICU is largely unknown.
Objectives: The aim of this preliminary report is to assess the inci-
dence of abnormal VExUS scores and its components in critically ill 
patients.
Methods: This is a single-center prospective cohort study in adult ICU 
patients expected to be admitted for more than 24 h to a tertiary ICU. 
Within 48 h of ICU admission, VExUS was performed with an interval 
of 1–2 days, with a maximum of three times. The most abnormal ultra-
sound measurement was included in our analysis. Primary outcome 
was incidence of abnormal VExUS scores, defined as a score of 1 or 
more, and its individual components. Secondary outcome were any 
associations between patient characteristics and VExUS score.
Results: From January to April 2023 34 patients were included. 62% 
if the cohort was male, the mean age was 64.5(± 14.0) and 41% of 
patients were admitted due to sepsis. Of the 34 included patients 
56% had an abnormal VExUS score and 3 (9%) patients had a VExUS 
score of ≥ 2. Incidence of abnormal interlobular renal vein waveforms 
was highest (53%) followed by abnormal portal vein waveforms (44%) 
and hepatic vein waveforms (35%) (Table  1). No significant associa-
tions between patient characteristics and VExUS scores were found. 
(p > 0.05 for all). All patients (n = 2), with a VExUS score of 3 died.

Table 1 (abstract 000899) VExUS score and individual parameters

Inferior vena cava diameter 
(cm), mean(± SD)

2.0(± 0.46)

Inferior vena cava collaps‑
ibility %, median [IQR]

17.8 [6–28]

Individual waveforms n (%) Portal vein Hepatic vein Interlobu‑
lar renal 
vein

Normal 19(56) 22(65) 13(38)

Mildly abnormal 10(29) 10(29) 17(50)

Severely abnormal 5(15) 2(6) 1(3)

Failed 0(0) 0(0) 3(9)

VExUS score, n (%)

0 15(44)

1 16(47)

2 1(3)

Conclusions: In this general critically ill population the incidence of 
an abnormal VExUS score was 56%. A score of ≥ 2 was found in 9%. 
No associations between patient characteristics and abnormal VExUS 
score were found. This is a preliminary report and the study will con-
tinue until the sample size of 136 patients is reached.
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Introduction: The recent advancements in artificial intelligence (AI) 
technologies have led to the development of prediction models for clinical 
decision-making in the intensive care unit (ICU) [1]. However, the availabil-
ity of high-quality ICU data is fundamental for the development and imple-
mentation of these models [2]. While a significant amount of ICU data, such 
as vital signs or laboratory test results, are automatically collected and eas-
ily analyzed, other data, such as clinical complications, still require manual 
entry through additional checklists, resulting in poor data quality and an 
enormous administrative burden for ICU professionals [3].
Objectives: This study aimed to determine whether text analytics could 
reduce administrative burden and improve data quality for registering 
pressure ulcers in the ICU.
Methods: This study included adult patients (age > 17 years) admitted to 
the Erasmus University Medical Center ICU between January 1, 2022 and 
December 31, 2022. Pressure ulcer checklists and nursing reports were 
automatically extracted from the electronic health record. Natural lan-
guage processing (NLP) techniques were utilized to extract pressure ulcers 
from unstructured nursing reports. Pressure ulcer rates were compared 
between structured checklists and unstructured nursing reports.
Results: The study analyzed a total of 2,524 ICU admissions and 
2,286 unique patients, with 216,000 nursing reports and 9,586 check-
lists analyzed. The combined pressure ulcer rate was 13.6% (343 out 
of 2,524 admissions); 47/2,524 were identified from checklists and 
296/2,524 from nursing reports. The use of NLP techniques improved 
pressure ulcer detection by 650% (from 1.8% to 11.7%; p < 0.001).
Conclusions: Text analytics can successfully be used to extract data 
from nursing reports and has the ability to improve data quality and to 
decrease administration fatigue in the ICU. Further research is neces-
sary to explore the impact on ICU professionals’ workflow.
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Introduction: Loss of muscle mass impairs the physical recovery of 
critically ill individuals, increasing morbidity and mortality. Catabo-
lism caused by inadequate diet and stress is a significant factor (1). It 
would be more important to identify at-risk patients early. The modi-
fied nutrition risk (mNUTRIC) score, a screening instrument to evaluate 
nutritional status in critically sick patients, has been proven to be accu-
rate at predicting 28th day mortality (1).Muscle ultrasound (MUS), a 
nutritional evaluation technique, can be used to screen for sarcopenia 
to enhance the effectiveness of interventions for people at risk (3). In 
instances of muscle loss, the quadriceps muscle layer thickness (QMLT) 
is easy to define and assess, and ultrasonography of the quadriceps 
muscle also exhibits strong intra- and inter-observer reliability (2).
Objectives: •1) To determine whether adding QMLT to mNUTRIC will 
increase its capacity for prediction.
2) Finding an association between the mNUTRIC score and the Neutro-
phil–Lymphocyte ratio (NLR).
3) To determine whether mNUTRIC and ICU outcomes such as ICU 
length of stay (LOS),
Mechanical Ventilation (MV) free days at 28 days, renal Replacement 
Therapy (RRT) free days at 28 days and duration of antibiotics are 
correlated.
Methods: All patients with age > 18  years admitted in intensive care 
unit were included in this study. Only the first ICU admission during 
a hospital stay were included. Patients with amputated limb, surgery, 
neurological, or rheumatological problems involving the lower limbs, 
patients with skin lacerations or wounds in the areas selected for ultra-
sound evaluation, patients readmitted to the ICU during the same 
hospital admission and patients transferred to other ICU/hospitals 
were excluded from the analysis. At admission all patients were scored 
with mNUTRIC score. They will also be subjected for Quadriceps mus-
cle layer thickness (QMLT). Then mNUTRIC score will be modified with 
addition of muscle ultrasound(MUS),which will be referred to as mNU-
TRIC-MUS score. When Quadriceps muscle length ultrasound (QMLT) 
is used, QMLT > 1.72 cm was given 0 point & QMLT < 1.72 cm was given 
1 point. Patients were classified as having a high mNUTRIC score if the 
sum is (5–9) and low score if the mNUTRIC score is (0–4).
Results: The study population consisted of 50 critically ill patients, 
with median age of 61 (54–73) years, among whom 37 (74%) were 
men. The median mNutric of 4 (3–6), and QMLT of 21.08 (16.90–25.54) 
mm. Secondary outcomes such as mechanical ventilator free days, 
vasopressor free days, need for RRT were not significantly different 
between those at high and low risk of malnutrtion according to mNU-
TRIC. ICU length of stay (4 vs 7 days, p = 0.016) and NLR ((8.82 vs 17.61, 
p = 0.03) were significantly different between the groups at high and 
low risk of malnutrition. Receiver operating characteristic curves (ROC) 
with areas under the curve (AUC) for mNUTRIC AND mNUTRIC-MUS 
were similar and are described in the table below.
Conclusions: The addition of muscle ultrasonography to the mNUTRIC 
score had no effect on its predictive ability. In patients at high risk of 
malnutrition, the neutrophil–lymphocyte ratio was found to be con-
siderably greater. As a result, in future studies, NLR can be explored for 
nutritional assessment of the critically ill patients.
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Introduction: Early identification of critically ill neonates with risk 
of severe sepsis can optimize therapeutic strategies, guide empiric 
antibiotic use and avoid unnecessary broad-spectrum antibiotics. We 
aimed to examine whether machine learning (ML) methods can help 
clinicians toward more appropriate decision of empiric antibiotics for 
neonatal intensive care unit (NICU) patients on intubation due to res-
piratory failure.
Methods: A total of 1734 neonates with respiratory failure were ran-
domly divided into training (70%, n = 1214) and test (30%, n = 520) 
sets. The primary outcome was occurrence of severe sepsis and/or sep-
tic shock. The area under the receiver operating characteristic curves 
(AUCs) of several ML algorithms were compared with that of the 

conventional neonatal illness severity scoring systems including the 
NTISS and SNAPPE-II.
Results: For prediction of severe sepsis, the random forest (RF) 
model showed the highest AUC (0.930 [0.905–0.956]) for neonates 
on mechanical intubation with respiratory failure, and the bagged 
classification and regression tree model demonstrated the next best 
results (0.892 [0.859–0.924]). The ML methods are better than tradi-
tional methods to predict severe sepsis and/or septic shock. The supe-
rior performances and net benefit of the RF model were confirmed by 
the best accuracy (0.908), F1 score (0.714) and better calibration, and 
the decision curve analysis, respectively. In addition, Shapley additive 
explanation (SHAP) values were utilized to explain the RF prediction 
model.
Conclusions: Machine learning methods is applicable with good 
predictive accuracy to predict severe sepsis and/or septic shock in 
the NICU, which can help clinicians’ decision regarding the choices 
of empiric antibiotics for critically ill neonates. Future prospective tri-
als are warranted to document its clinical usefulness and benefits on 
reducing medical resources.
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Introduction: The prevalence of multidrug resistant (MDR) Acineto-
bacter baumanni (A. baumannii) infections is increasing while available 
treatment options are limited. The lack of new effective antimicrobial 
agents has led to reintroduction of old antibiotics like minocycline for 
the treatment of MDR A.baumannii.
Objectives: The aim of this study is to assess minocycline pharma-
cokinetic properties after enteral administration in patients with 
extensively drug (XDR) and pandrug (PDR) resistant A.baumannii ven-
tilator-associated pneumonia (VAP).
Methods: We conducted a prospective study of ICU patients between 
January 2022 and July 2022. Patients with a diagnosis of VAP due to 
XDR or PDR A.baumannii received minocycline as combination therapy. 
The diagnosis of VAP was based on observation of purulent secre-
tions, deterioration of blood gas exchange, new infiltrates of chest 
computed tomography and isolation of XDR or PDR A.baumannii 
heavy growth at semiquantitative endotracheal aspirate (ETAS) cul-
tures. The minimum inhibitory concentration (MIC) of minocycline was 
determined using broth microdilution. According to CLSI breakpoints, 
A.baumannii susceptibility to minocycline was defined as MIC ≤ 4 μg/
ml, while an MIC up to 8 μg/ml was considered as intermediate suscep-
tibility. Eligible patients received minocycline via nasogastric tube in a 
loading dose of 200 mg followed by 100 mg every 12 h. Blood samples 
were drawn at 1, 2, 6 and 11.5 h after loading dose. In addition blood 
samples were received on day 3 at 1, 4, and 8  h after administration 
of sixth maintenance dose (steady state). Minocycline serum concen-
tration was determined by high performance liquid chromatography 
(HPLC). Demographics, co-morbidities and duration of treatment with 
minocycline were recorded. In addition, clinical and laboratory data 
(fever, haemodynamic instability, PaO2/FIO2 ratio, WBC count, CRP, 
procalcitonin) and cultures of endotracheal suction aspirates (ETSA) 
were assessed at the onset and end of treatment. End-point out-
comes were clinical improvement defined as recession of clinical signs, 
increase of PaO2/FIO2 ratio, and microbiological response defined as 
no, rare or light bacterial growth in ETSA.
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Results: Sixteen patients were included (13 men) with a mean age of 
66.6 years. Most patients (15) had documented severe COVID-19 infec-
tion on ICU admission. Seven isolates were susceptible (MIC < 4  μg/
ml) and 9 were intermediately susceptible (MIC 8  μg/ml) to minocy-
cline. The mean duration of treatment with minocycline was 9  days. 
Minocycline was co-administered with other antimicrobials mainly 
meropenem and/or colistin. At the end of treatment a favorable clini-
cal response was observed in 12 out of 16 patients (75%), while a 
favorable microbiological response in 11 patients (69%). Median (IQR) 
minocycline serum concentrations at 1, 2, 6 and 12 h after administra-
tion of loading dose were 0.5 (0.41–1.08) μg/ml, 0.88 (0.46–2.16) μg/
ml, 0.75 (0.24–1.08) μg/ml and 0.37 (0.06–0.89) μg/ml respectively. At 
steady state median (IQR) minocycline serum concentrations were 
2.1 (0.95–4.1) μg/ml, 1.82 (0.71–3.6) μg/ml and 0.68 (0.31–1.14) μg/ml 
respectively at 1, 4 and 8 h after the sixth dose. Minocycline concentra-
tions varied among patients at all sampling periods.
Conclusions: Minocycline serum concentrations peaked at 2 h after 
enteral administration of 200  mg bolus dose. At steady state, the 
highest serum concentrations were observed at 1  h after admin-
istration. However, even at steady state, minocycline serum con-
centrations were low compared with A. baumannii susceptibility 
breakpoints to minocycline. The observed variation in minocycline 
serum concentrations might be attributed to differences in drug 
absorption and patients’ characteristics. Since currently minocycline 
is available only in enteral formulation in Europe further studies 
evaluating pharmacokinetics after administration of higher doses 
are needed.
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Introduction: Critically ill patients with shock are often exposed to a 
significant degree of untreated relative hypotension during vasopres-
sor support. (1) Such relative hypotension, quantified as ‘mean arte-
rial pressure (MAP) deficit’, is independently associated with adverse 
clinical outcomes. (1) Whether minimizing such MAP-deficit during 
vasopressor therapy for shock may reduce the risk of adverse clini-
cal outcomes in ICU needs to be tested in a definitive RCT. However, 
before embarking on a large RCT, we need to conduct a pilot phase to 
assess feasibility of this protocol.
Objectives: In this pilot RCT, we assessed feasibility of individualiz-
ing MAP targets based on patients’ own pre-illness MAP, compared to 
standard care, during vasopressor support for shock in ICU.

Methods: Eligible patients were adults, aged 40  years or older, who 
were receiving vasopressor support for a non-hemorrhagic shock state 
in ICU. Thirty-seven eligible patients were randomly allocated to the 
standard care group or the intervention group at two tertiary-level 
academic ICUs in Australia and Ireland. The feasibility endpoint was 
time-weighted average MAP-deficit during vasopressor therapy. MAP-
deficit was derived as the percentage difference between patients’ 
pre-illness MAP and ICU achieved-MAP whilst on vasopressors. Pre-
liminary efficacy outcomes were major adverse kidney events within 
14 days (MAKE-14) and 14-day mortality. MAKE was defined as a com-
posite measure of death, new renal replacement therapy, or doubling 
of serum creatinine level from pre-illness level at day 14.
Results: The cohort comprised of 37 patients (mean age, 65  years; 
57% males). Baseline characteristics were overall well matched. The 
median time-weighted average MAP-deficit in the control group ver-
sus intervention group was 17%, [interquartile range [IQR]: 10–21] 
vs. 9%, [IQR: 5–14], p = 0.026) as shown in Figure 1. The median time-
weighted average noradrenaline-equivalent dose in the control group 
versus intervention group was 0.06 mcg/kg/min [IQR: 0.03–0.11] vs. 
0.11 mcg/kg/min [IQR: 0.06–0.15], p = 0.015). Clinical outcomes and 
adverse events were similar across both groups (Table 1).

Table 1 (abstract 000907) Outcomes

Standard
(n = 20)

Individualised
(n = 17)

P value

Day 14 all-cause mortality, n (%) 3 (15%) 1 (6%) 0.37

Major Adverse Kidney Event 
within 14 days, n (%)

4 (20%) 2 (12%) 0.50

Day 90 all-cause mortality, n (%) 4 (24%) 2 (13%) 0.41

Adverse events post-randomi-
sation

Atrial arrhythmia 3 (15%) 4 (24%) 0.51

Ventricular arrhythmia 3 (15%) 2 (12%) 0.77

Mesenteric or myocardial 
ischemia

0 (0%) 0 (0%) -

Takotsubo cardiomyopathy 0 (0%) 1 (6%) -

Bilateral digital ischemia 0 (0%) 1 (6%) -

Ischemic stroke 1 (5%) 0 (0%) -

IQR: Interquartile range; MAP: Mean Arterial Pressure, mmHg;
Conclusions: An individualized blood pressure target strategy dur-
ing vasopressor therapy in ICU was feasible and safe in this pilot RCT. 
Adequate level of treatment separation was achieved in-between the 
two groups.
Study registration: ACTRN12618000571279.

Figure  1 (abstract 000907) Percentage MAP-deficit over time in 
standard MAP target group versus Individualized MAP target group

https://doi.org/10.1093/jac/dky448
https://doi.org/10.1093/jac/dky448
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Introduction: Cardiopulmonary function parameters are critical in 
understanding ventilation-perfusion matching and guiding individual 
patient care. Pulmonary Blood Flow (PBF), Physiological Dead Space 
(VD), and Functional Residual Capacity (FRC) are currently measured 
using time-consuming and invasive methods. PBF is typically meas-
ured using thermodilution via a pulmonary catheter minus shunt 
fraction, VD via volumetric capnography coupled with blood-gas 
measurements and FRC via nitrogen washout. To overcome the limita-
tions of these traditional methods, the non-invasive, semi-continuous 
VQm Pulmonary Health Monitor (PHM)™ has been developed to opti-
mize therapy while providing near-real time data.
Objectives: The aim of this study was to evaluate the performance 
of the VQm PHM™, a non-invasive cardio-pulmonary health monitor, 
in measuring PBF, VD, and FRC in mechanically ventilated surgical 
patients in comparison to established gold standard measurements.
Methods: PBF was estimated using a modified differential Fick equa-
tion and compared to the thermodilution cardiac output (TDCO). 
Shunt fraction was estimated from central venous and arterial blood 
gases measurements using the Berggren equation and the result 
was subtracted from TDCO to calculate the reference PBF1. VD was 
obtained using volumetric capnography and arterial blood gas values, 
similar to the reference measurement obtained using the GE Health-
care ventilator. FRC was compared to nitrogen washout methods also 
using the GE Healthcare CARESCAPE™ ventilator. Agreement was eval-
uated using Bland–Altman analysis and concordance was character-
ized using four-quadrant plot analysis.
Results: 42 patients, mean age 66.7 ± 13.1 years, were included in this 
analysis. For PBF, 19 patients (17 males) produced 70 measurements. 
The mean difference between paired PBF values was 0.2 L/min, the 
95% limits of agreement were 1.3 and -1.0 L/min (Fig. 1A) with a con-
cordance of 93% (no exclusion zone) (Fig. 1B).
For VD, 19 patients (14 males) produced 89 paired measurements. The 
mean difference between paired VD values was − 1%, the 95% limits 
of agreement were − 13% to 10% (Fig. 2) with a concordance of 77% 
(2.5% exclusion zone).
For FRC, 23 patients (17 males) produced 98 paired measurements. 
The mean difference between the paired FRC values was − 0.8L, the 

95% limits of agreement were 0.4L to − 2.1L with a concordance of 
85% (2.5% exclusion zone) (Fig. 3).
Conclusions: Our results indicate good agreement and trending for 
PBF and VD and good trending for FRC measured using VQm and our 
reference values.

 Figure  1 (abstract 000909) (A) Agreement between our reference 
PBF and values obtained using VQm PHM™ and (B) direction of change 
between VQm PHM™ PBF and our reference PBF

Figure  2  (abstract 000909) Agreement between our reference VD 
and values obtained using VQm PHM™
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Figure  3 (abstract 000909) Direction of change between VQm 
PHM™ FRC and our reference FRC
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Introduction: In the intensive care unit (ICU), every second patient 
develops acute brain dysfunction and delirium, because of severe ill-
ness and/or medical treatment (1). ICU patients may have delusions 
and even believe that the healthcare personnel try to inflict harm 
upon them (2). This belief in combination with psychomotor agitation 
may lead to violent incidents in intense resistance (3). Except for debili-
tating consequences for patients, violent incidents are major problems 
in healthcare causing physical and psychological harm to healthcare 
workers (4–6). However, systematic approaches to describe healthcare 
workers’ experiences and management of aggressive ICU patients are 
needed.
Objectives: To explore ICU healthcare workers’ experiences and per-
ceptions of violent behaviors in patients with acute brain dysfunction.
Methods: A qualitative descriptive design including focus group inter-
views with 36 ICU healthcare workers (physicians, nurses, nurse assis-
tants and physiotherapists) in 4 Swedish ICUs who had experience of 
managing aggressive patients with acute brain dysfunction. A six-step 
reflective thematic analysis was used to analyse data.
Results: Nurses and assistant nurses were perceived to be at an 
increased risk of being exposed to violence, while physicians were 
mostly exposed to verbal assaults and threats from relatives. Delu-
sions were perceived to be associated with a higher risk of violence 
in bedside work. The healthcare workers stated that incidents were 
under-reported, where only serious threats or physical assaults were 
reported. Most violent situations were experienced as unavoidable 
due to the patients’ illness.
Conclusions: This study contributes an understanding of workplace 
violence in the ICU and may serve as a basis for development of vio-
lence prevention strategies useful in care and treatment of delirious 
patients.
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Introduction: Severe AKI is a common complication of critically ill 
patients, frequently observed in the context of multi-organ damage. 
Fluid management and hemodynamic monitoring can be particularly 
challenging in these patients. We aim to evaluate the impact of CCL-
14, a biomarker of persistent severe AKI, in clinical practice.
Methods: A single-center, prospective, observational study of criti-
cally ill patients with AKI stage 2 or 3 by KDIGO criteria on ICU admis-
sion was performed. CCL-14 was measured by immunoassay on fresh 
urine samples within 48 h of admission and repeated after 48 h using 
the NEPHROCLEAR™ CCL14 Test on the Astute140® Meter (Astute Medi-
cal, San Diego, CA). We excluded patients with stage 5D chronic kidney 
disease; expected length of ICU stay < 48 h, renal replacement therapy 
(RRT) in the week prior to ICU admission; and patients with a clinical 
decision to start RRT prior to study inclusion. The assisting physician 
answered a questionnaire before and after CCL-14 determination.
Results: A total of 50 patients were included, median 71-year-old, 
64% male, 88% caucasian, median APACHE 23.5. During ICU stay, 12% 
needed RRT, 82% vasopressors, 80% mechanical ventilation and 78% 
had septic shock. Diagnosis of AKI by KDIGO was performed by serum 
creatinine criteria in 54%, urine output in 28% and by both criteria in 
14%. 42% had severe persistent AKI.
Before knowing the CCL-14 result, the assisting physician thought the 
fluid balance (FB) target should be positive in 46%, neutral 40% and 
negative 14% (CCL14 values were 1.95, 1.28 and 1.33 ng/ml, respec-
tively). All clinicians answered they wouldn’t change the current 
hemodynamic monitoring.
After knowing the CCL-14 result, the assisting physician thought the 
FB target should be positive in 38%, neutral 46% and negative 16% 
(CCL14 values were 0.80, 1.55 and 1.35 ng/ml). A positive FB (versus 
neutral or negative FB) was considered a target by a lower number of 
clinicians (Wilcoxon test p-value 0.046). Only 2% of clinicians (n = 1) 
answered they would change the current hemodynamic monitoring.
Conclusions: CCL-14, by predicting persistent severe AKI, may be an 
additional tool to help clinicians decide the target FB of their patients. 
In our study, higher CCL-14 values were associated with a less prob-
able choice of a positive FB. There was no difference in the choice of 
hemodynamic monitoring according to the CCL-14 value.
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Introduction: In anticipated prolonged invasive mechanical ven-
tilation, elective tracheostomy is indicated in critically ill COVID-19 
patients. However, the optimal time to perform a tracheostomy in 
these patients is still debated.
Objectives: The primary endpoint was to assess the effect of trache-
ostomy timing on mortality in critically ill COVID-19 patients. The sec-
ondary endpoints were to evaluate its impact on invasive mechanical 
ventilation time (MV), ventilation-associated pneumonia (VAP), sec-
ondary infection, and length of ICU stay (LOS).
Methods: We conducted a retrospective, single-center study in a 
Greek tertiary-care ICU from March 2020 to April 2022. We included all 
adult patients with moderate to severe ARDS due to PCR-confirmed 
COVID-19 disease who underwent percutaneous tracheostomy. 
We recorded demographic data (age, gender, BMI), comorbidities 
quantified by the Charlson’s Comorbidity Index (CCI), severity scor-
ing (APACHE II, SOFA score), pO2/FiO2 ratio, days until tracheostomy, 
MV days, VAP, secondary infections, LOS, and ICU mortality. VAP was 
defined as clinical suspicion with concomitant positive cultures of 
tracheal aspirates. All patients were uniformly treated according 
to the national recommendations. None of them were fully vacci-
nated. We allocated patients into early and late tracheostomy groups 
(early ≤ 10  days, late > 10  days) and followed them until discharge or 
death in the ICU. The chi-square, student t-test, and Wilcoxon-Mann-
Witney U tests were used as appropriate. The p-value was set at 0.05. 
Statistical analysis was performed using the R statistical package.
Results: We analyzed data from 72 patients who underwent percuta-
neous tracheostomy with a mean age of 63,9 ± 9,4 years; 65,3% were 
males. The median Charlson Comorbidity index was 2 (IQR: 2 to 3,2), 
the mean APACHE II was 15,3 ± 3,3, and the median SOFA was 7 (IQR: 
4 to 8). 58,3% of patients met the criteria for severe ARDS. The median 
LOS was 23 days (IQR:19 to 33.2), with a mortality rate of 47,2%. None 
of the ICU healthcare workers was infected by Covid-19 due to the 
intervention. Twenty tracheostomies (27,8%) were performed early, 
and the rest late. No differences were observed regarding demograph-
ics, comorbidities, severity scores, and ARDS categories between 
groups (p > 0.05). There was no significant association between early 
tracheostomy and MV days, the incidence of secondary infections, 
the overall LOS, and the mortality rate (p > 0.05). Notably, VAP was 
significantly lower in the early tracheostomy group (p = 0.002) in our 
patients.
Conclusions: Early tracheostomy was associated with a reduced inci-
dence of VAP in our cohort. However, it had no impact on mortality, 
duration of MV, the incidence of secondary infections, and faster dis-
charge. These results extend the current observations. Further studies 
on the optimal time to perform a tracheostomy on COVID-19 patients 
are mandatory.
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Introduction: Vasopressor therapy is used in septic shock to increase 
vascular resistance, raise mean arterial pressure and maintain perfu-
sion of critical body tissues and organ systems. The Vasopressin and 
Septic Shock Trial (VASST) was the first large randomised comparison 
of vasopressin with Noradrenaline. Subsequent post hoc analyses and 
other studies suggested a potential reduction in renal dysfunction 
with higher dose vasopressin as well as a potentially synergistic inter-
action with corticosteroid treatment.
Objectives: To analyse the association between vasopressin (VAP) and 
noradrenaline (NAD) use with the need of Renal Replacement Thera-
pies (RRT) in septic shock patients.
Methods: Observational, prospective study on septic shock patients 
admitted at Gregorio Marañón Intensive Care Unit (ICU) between 
March and December 2022, to assess the impact of vasopressin and 
noradrenaline use in the need of RRT in septic shock patients. Epide-
miological data, comorbidities, severity, clinical features, invasive sup-
port, complications and outcomes were collected.
Descriptive analyses were expressed as means (standard deviation) 
for normally distributed quantitative variables, medians (interquartile 
range) for non-normally distributed variables, and as percentages for 
categorical data. Univariant analysis was performed using Chi-squared 
(relative risk) for qualitative variables, and simple logistic regression for 
quantitative variables. Severity adjusted multiple logistic regression 
was used to determine independent mortality related factors.
Results: 70 patients were included, 53% male. Mean age 61 ± 16 years. 
Charlson Index 3 (2–4).
Severity scales: APACHE II 26 ± 7, SOFA score at admission 10 ± 3, 
maximum SOFA score 12 ± 3.
Organic support: need of invasive mechanical ventilation 80%, mean 
duration of ventilation therapy 4 days (1–15).
Renal replacement therapy: in 50% of our cohort.
Initial volume expansion: In the ER 2000ml (1500–3000), first 6h at 
ICU 2000ml (1500-3000ml), first 24h at ICU 5000ml (4000–6000). 98% 
of patients had positive fluid balance after 24h at ICU. 32% of patients 
had negative or neutral fluid balance after 48h at ICU.
Effective lactate clearance during the first 24h since ICU admission was 
achieved in 54% of patients, patients had optimal preload in 72% of 
cases, and NAD dose at VAP initiation was 0.6 ± 0.4 ug/Kg/min.
Global ICU and in‑hospital mortality: 49%
Univariate analysis: there was significant difference between the 
APACHE II score in patients needing RRT and those who did not need 
it (27 ± 8; 24 ± 7) p = 0,04, as well as SOFA score (9 ± 3; 12 ± 3), p = 0,01 
and in lactate levels (5 ± 3; 12 ± 3) p = 0,03. The differences between 
the rest of the variables compared (Age, Charlson Index, time from 
shock to the initiation of VAP or NAD, time between NAD and VAP ini-
tiation and the NA dose at the moment of VAP initiation) were not sta-
tistically significant.
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Conclusions: In our series, septic shock patients receiving NAD, using 
VAP as a second vasopressor, did not reduce the need of RRT.
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Introduction: ICU acquired muscle weakness (ICUAW) is associated 
with frailty, morbidity, prolonged hospital length and poor quality of 
life in patients post-critical illness.
Objectives: Aim of this study is to assess incidence of ICUAW in 
patients admitted in Cardiac Surgery ICU immediately after cardiac 
surgery and its association with clinical outcome.
Methods: 189 consecutive patients admitted to ICU after cardiac 
surgery participated in this study. Demographic and clinical char-
acteristics were recorded and ICUAW was evaluated daily using MRC 
scale until 7th ICU stay or ICU discharge. ICUAW was defined as MRC 
scale < 48.
Results: 17 patients (9.5%, 67 ± 15 years) developed ICUAW after ICU 
admittance. These patients had higher EUROSCORE (7 ± 10 vs 2 ± 3, 
%, p < 0.001) longer cardio-pulmonary bypass (CPB) time (163 ± 65 
vs 116 ± 49  min, p = 0.001) and aortic cross-clamp time (112 ± 40 vs 
84 ± 41, min, p = 0.01), were more sedated (2139 ± 2131 vs 686 ± 437, 
min, p < 0.001), received more vasopressors (71 vs 26, %, p =  < 0.001 
and inotropes (82 vs 59, % p = 0.05), presented more delirium (71 
vs 23, %, p < 0.001) and had more acute kidney injury (53 vs 22, %, 
p = 0.01). ICUAW was associated with longer duration of mechani-
cal ventilation support [73 ± 97 vs 15 ± 10  h, p < 0.001) and ICU stay 
(129 ± 43 vs 39 ± 28 h, p < 0.001).
Conclusions: Patients post cardiac-surgery admitted in ICU present 
frequently with ICUAW. ICUAW is associated with adverse outcome 
and prolonged ICU stay.
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Introduction: In response to the increased recognition of long term 
consequences of surviving critical illness, The Society of Critical Care 
Medicine’s (SCCM) (1) introduced the ABCDEF bundle (Assess, prevent, 
and manage pain[A]; Both Spontaneous Awakening Trial [SAT] and 
Spontaneous Breathing Trial [SBT] [B]; Choice of analgesia and seda-
tion [C]; Delirium: assess, prevent, and manage[D]; Early mobility and 
exercise [E]; Family engagement and empowerment [F]) to incorporate 
preventative measures of care to reduce the risk of ICU patients devel-
oping delirium. The ABCDEF bundle aims to use a multicomponent 
strategy in preventing delirium and acknowledges the large number 
of predisposing factors that contribute to delirium in the critically ill 
patient. The ABCDEF bundle was implemented in the Researcher’s unit 
in January 2022.
Objectives: To undertake a service evaluation to assess the Author’s 
ICU compliance with the ABCDEF bundle to identify its effectiveness in 
reducing delirium.
Methods: We performed an in-depth literature review to help inform 
our service evaluation. We then conducted a single centre, retrospec-
tive service evaluation (SE) using all consecutive patient data col-
lected from electronic health records to evaluate compliance with 
the ABCDEF bundle. All patient data was included with the exclusion 
of end of life (EOL) patients and patients that have been admitted to 
ICU for < 24 h. Data was collected from four ICUs within a single cen-
tre teaching hospital in England. Researcher 1 manually collected the 
data from electronic patient records during the dates 18/07/22 to 
25/07/22, six months post ABCDEF bundle implementation. Each sec-
tion of the ABCDEF bundle was extracted into a data collection ques-
tion aimed to assess how compliant the ICU unit was with the bundle. 
If there is no compliance with a section of the bundle, the Researcher 
1 investigated the patients’ notes to identify why. This helped us draw 
conclusions about how to improve compliance with the bundle. Data 
was collected for each patient over one 24-h period.
Results: A total of 30 patient records met the inclusion criteria and 
their data was included in this service evaluation. All the patients 
(n = 30) were assessed for pain using the CPOT score, and of those 
patients assessed n = 5 was scored as having pain. Eighty-two per-
cent of patients of patients receiving continuous sedation did not 
receive a sedation hold. Of 82% of patients that did not receive a seda-
tion hold, 34% were too unstable for the sedation hold, 33% were 
too agitated for the sedation hold, 22% were not prescribed a seda-
tion hold by the ICU doctors and 11% were having a transfer or pro-
cedure, therefore a sedation hold was not performed. The majority of 
patients that were mechanical ventilated received a SBT (69%). Of the 
patients that did not receive a SBT, 75% were deemed too unstable 
and 25% because the nurses had not carried out the SBT. The major-
ity of RASS scores (97%) were in line with the correct RASS score pre-
scribed for the patient.The majority of patients did not receive daily 
CAM-ICU scores (93%). Sixty five percent of patients were not mobi-
lised. Staff not initiating mobilisation was the most common reason 
why patients were not mobilised (38%), followed by patient refusal 
(31%), patient instability (15%), nurses not being confident to mobi-
lise the patient without the physiotherapist (8%) or physiotherapist 
assessing the patient as being too unstable to mobilise. Most patients 
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had family involvement (73%). Of the 27% percent of patients who did 
not receive family involvement, 63% of families were unable to visit, 
13% refused to visit,12% were not permitted to visit due to COVID-19 
restriction and 12% had no relatives.
Conclusions: This service evaluation found that there were varying 
levels of compliance with each element of the bundle, with some 
elements having much better compliance than others. We found 
that the ‘A’ ‘C’ and ‘F’ elements of the bundle had good compliance, 
which refuted evidence identified in our review of the literature, 
where compliance was found to be variable (2, 3). However, the ‘B’ 
‘D’ and ‘E’ sections of the bundle had poor compliance, due to sev-
eral barriers to implementation; this was supported by the literature 
(2,3,4). We found that further improvement in compliance is needed 
for the ABCDEF bundle to be effective in reducing delirium in our 
organisation.
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Introduction: Both Out of (OHCA) and In Hospital (IHCA) pediatric car-
diac arrest has traditionally been considered a futile medical condition 
with dismal outcomes. This is further magnified by resuscitation proto-
cols are typically articulated from the perspective of an ideal resource 
environment without much consideration of applicability in district 
hospitals or non-tertiary centre.
Objectives: To determine clinical outcomes from both paediatric 
OHCA and IHCA in low-resource settings, to identify shortcomings in 
relation to resuscitation in these areas, possible solutions and to sug-
gest future research priorities.

Methods: This was a multicenter retrospective study in a middle sized 
urban city (estimated population 390,000) served by a single Emer-
gency Medical Services (EMS) system. All records of OHPCA under 
16 years old were reviewed from the Cardiac Arrest Registry from 2017 
to 2022. Data collected included demographic profiles, etiology of car-
diac arrest, initial cardiac rhythm, time of initiation of cardiopulmonary 
resuscitation (CPR) and adrenaline administration by EMS team and 
duration of CPR. Outcomes of interest included return of spontaneous 
circulation (ROSC) and survival to hospital discharge (STHD).
Results: From the 5-year study period, 68 children (mean age of 
5.8 ± 1.2  years) were included in this study. 22 (32.4%) were infants 
(< 1  year old) and 7 (10.3%) were neonates (< 28  days old). Of those 
68 cases, total mortality was observed at 63.23% (n = 43). Return of 
spontaneous circulation (ROSC) was achieved in 9 (13.23%) of patients 
and 10.29% survived to hospital discharge. OHCA was witnessed in 
72 (75.8%) children from total 95 OHCA cases and bystander CPR was 
delivered only in 19 (20.0%) cases while all IHCA were witnessed. Asys-
tole was recognized as most common (n = 35) initial rhythm at scene 
[Table 1]. A delay in initiating cardiopulmonary resuscitation (CPR) and 
adrenaline administration were observed in 49 cases of OHCA and 1 in 
IHCA. The median time from emergency call to CPR and from CPR to 
first adrenaline administration was 20.4 ± 1.4 min and 2.2 ± 1.8 min for 
OHCA and 0.7 ± 0.2 min and 1.8 ± 0.7 min for IHCA. Longer time to CPR 
and adrenaline administration was associated with lower chance of 
achieving ROSC and STHD. Using multivariate analyses, fewer adrena-
line doses (p < 0.05), witnessed cardiac arrest (p = 0.001), initial rhythm 
of ventricular fibrillation (p < 0.05) and shorter CPR duration (p = 0.007) 
were good prognostic factors for ROSC and STHD.
Conclusions: Outcomes from OHPCA in low resource settings are 
poor. Unwitnessed OHCA, delays in the initiation of CPR and adrena-
line administration were each associated with lower survival. Recogni-
tion and timely identification of at-risk patients as well as delivery of 
high-quality CPR and post–cardiac arrest care are imperative to maxi-
mize the chances of achieving favorable outcomes. Effective resusci-
tation protocols and for low-resource settings should be developed 
collaboratively involving local experts and the EMS team.

Table 1
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Introduction: Extra ICU Nurses report emotional distress and feelings 
of inadequacy with the complexity of intensive care procedures. The 
main reported challenge has been the lack of proper training in cura-
tive and palliative management.
Objectives: This study aimed to examine healthcare professionals’ 
attainment after target learning of extra ICU nurses.
Methods: This was a cross-sectional pre and post intervention among 
healthcare professionals of the physical medicine and rehabilitation 
department of Zaghouan Regional Hospital (Tunisia). The participants 
answered a 5-item survey evaluating management of different ICU sit-
uation and stress level based on the scale EPSS (Educational Practices 
in Simulation Scale). It was used to assess improvement in knowledge, 
skills and stress degree before and after special learning.
Results: Twenty four responses were compiled. Median age of par-
ticipants was 32 years [25–45] with a gender-ratio of 0.84 and a median 
work of experience of five years [4–18].The results of the simulated clini-
cal immersions showed significantly improvement in self-efficacy scores 
(p = 0.02). A one tailed paired t-test presented a significant increase from 
pre-test scores (M = 18.5, standard deviation (SD) = 5.9) to post-test scores 
(M = 33.5, SD = 3.7); (p < 0.001). On another hand, our study showed posi-
tive differences between pre- and post simulation, indicating that learn-
ing outcomes were attained through simulation. We noted a decrease in 
the sensation of difficulty to practice some acts demonstrated through 
the simulation and the stress face some situation (p = 0,04 and p = 0,02 
respectively). However, the confidence of their skills was decreased after 
the simulation (p = 0,02). Finally, we don’t found difference in the sensa-
tion of irritation and nervosity in pre and post-test (p = 0,1).
Conclusions: Our study showed that simulated training had a posi-
tive impact on the healthcare professionals’ acquisition of palliative 
care. We demonstrated that simulation training was an efficient tool 
for implementing new protocols, thus bringing benefits to healthcare 
systems, professionals and patients.
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Introduction: Patients in intensive care units are critically unwell and 
require close monitoring of physiological and analytical parameters. 
This has been shown to lead to high volume of blood testing with 
associated blood loss, anaemia and increased need for red blood cell 
transfusions (Chant C, 2006). A recent QI study published in the British 
Medical Journal where they obtained a significant decrease of about 
1.4 tubes of blood drawn per patient-day showed a statistically sig-
nificant decrease in the number of red blood cell transfusions (Bodley 

T, 2023). Reducing unnecessary blood tests is not only a cost-saving 
measure, it also prevents patient harm.
Objectives: With this quality improvement project we aimed to audit 
phebotomy volume and design an intervention aimed at reducing 
unnecessary blood testing.
Methods: Retrospective audit of all patients admitted to our 16-bed 
district general hospital intensive care unit in the month of September 
2022 and number of blood tests collected. A structured approach was 
used to first identify main factors leading to unnecessary blood test 
ordering and then design specific interventions to address these. A 
post-intervention audit is planned to evaluate intervention effect and 
consider next steps.
Results: During the month of September of 2022 there were a total 
of 80 patients admitted to the intensive care unit, comprising a total 
of 373 patient-day episodes. There were an average of 2.67 tubes of 
blood collected per patient-day and 337 full blood count (FBC) tests 
done (average of 0.9 per patient-day), 330 coagulation screens (aver-
age of 0.88 per patient-day), 333 urea and electrolytes (U&Es) tests 
(average of 0.89 per patient-day) and 324 liver function tests (LFTs), 
bicarbonate, chloride, calcium, phosphate and magnesium (average of 
0.87 per patient-day). Without taking into account the significant vol-
ume of blood taken for blood gas analysis (average of 3.9 per patient-
day and other small volume tests done, this constitutes an average of 
9.4 mL of blood per patient per day, increased significantly if we could 
account for the blood discarded as waste when drawing from arterial 
of central lines. Looking at a randomly selected date 67% of liver func-
tion tests and 60% of coagulation screens were likely unnecessary—
within physiological range on that date and previous date and not 
needed for clinical decision making.
Main factor identified as causative is that daily blood tests are 
requested and collected by the night nursing team before handover 
and requests are based on electronic order sets. Secondary factors 
included knowledge gap regarding potential harm and absence of a 
mechanism to evaluate frequency of blood testing in ward rounds.
We are currently working to change the electronic order sets to a 
daily profile with only FBC, U&Es and extended electrolytes and an 
extended order set that includes LFTs and coagulation screen. We 
are also working to create a night ward round proforma on our elec-
tronic system that includes a review of blood test requests and their 
frequency. Finally, once these are implemented we will start an educa-
tional and awareness campaign and audit results over another month 
to consider how effective this was and next steps.
Conclusions: Unnecessary blood testing is a very relevant issue in 
current medical practice given the accessibility and ease of request 
and it is especially important in intensive care units with the acuity 
of patients and the presence of sampling lines. Education about the 
potential harms and understanding of the precipitating factors is vital 
to improve patient care.
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Introduction: The optimal management of mechanical ventilation 
after lung transplantation (LUTX) is currently based on expert opinion. 
Particularly, the distribution of ventilation (V̇) and perfusion (Q̇) after 
LUXT and the effect of Positive End-Expiratory Pressure (PEEP) upon 
it has not been described, except with pulmonary scintigraphy (REF), 
which use is limited by invasiveness and availability.
Objectives: To non-invasively evaluate the regional distribution of 
V̇ and Q̇ (by electrical impedance tomography (EIT) – Enlight, Timpel, 
BRA) alongside gas exchange, partitioned lung mechanics, at three 
PEEP levels in the postoperative period of LUTX recipients.
Methods: Consecutive patients who had undergone bilateral LUTX 
were studied within 24  h after graft reperfusion. Three PEEP levels 
(14–10-6 cmH2O) were tested throughout a decremental PEEP trial, 
preceded by a recruitment maneuver. While paralyzed and venti-
lated (tidal volume: 6  mL/kg donor predicted body weight), V̇ and Q̇ 
regional distribution, regional lung collapse and hyperdistention were 
calculated while regional lung Q̇ was assessed by hypertonic saline 
bolus, according to EIT. In addition, partitioned lung mechanics, gas 
exchange, and hemodynamics were collected.
Results: Six patients (Table 1) were enrolled from January 1st to April 
10th, 2023.
 

Table 1 (abstract 000921) Patient characteristics at enlistment and at 
postoperative baseline

Enlistment Postoperative baseline

Patient Gen‑
der

Age 
yr

Disease LAS
score

LS 
dx
%

PEEP
cmH2O

Crs, mL/
cmH2O

PaO2/
FiO2
mmHg

Vd 
tot/
VT, 
%

Qs/
Qt
%

1 M 59 IPF 39 44 8 56 334 68 4

2 M 37 CF 36 93 10 54 250 60 13

3 M 66 COPD 37 65 10 64 390 59 4

4 M 55 IPF 40 51 10 55 309 56 7

5 M 59 Systemic 
scle-
rosis

43 45 10 56 309 59 7

6 M 37 Sar-
coido-
sis

37 54 10 48 230 48 13

M, male; LAS, lung allocation score; LS, lung scintigraphy; PEEP, posi-
tive end-expiratory pressure; Crs, compliance of the respiratory sys-
tem; PaO2/FiO2 arterial pressure of O2 / fraction of inspired O2; Vd 
tot/VT respiratory dead space / tidal volume; Qs/Qt pulmonary shunt 
fraction.
EIT at all PEEP levels – documented: 1/similar distributions of V̇ 
between left and right grafts (absence of bronchial anastomosis stric-
tures), 2/re-establishment of Q̇ distribution between grafts (adequate 
functioning of vascular anastomosis). The Intermediate PEEP resulted 
in the highest respiratory system compliance (best balance between 
collapse and hyperdistention) (Figure 1). No difference in shunt level or 
dead space fraction was observed. A minimal effect of the PEEP level 
was observed on ventral to dorsal lung perfusion distribution, while 
the High PEEP level caused a reduction of ventral ventilation (Figure 2).
Conclusions: In the immediate post-LUTX period, EIT is a feasible 
option to monitor ventilation and perfusion distribution. Intermediate 
PEEP levels guarantee optimal graft ventilatory mechanical properties 
and gas exchange without affecting lung perfusion distribution.

 Figure 1 (abstract 000921) Distribution of Crs, collapse and hyper-
inflation at different PEEP levels. CplRS: respiratory system compliance

Figure 2 (abstract 000921) Regional distribution of ventilation, per-
fusion, dead space and shunt at different PEEP levels. Vd tot/VT respir-
atory dead space/tidal volume; Qs/Qt pulmonary shunt fraction
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Introduction: Extracorporeal organ support (EOS) is a radical but 
necessary solution for severely decompensated physiology, requir-
ing expert knowledge and experience. However, depending on the 
practicing environments, clinicians might not be granted with suf-
ficient exposure to such unique techniques. This gap between the 
technique’s necessity and providers’ preparedness is suspected to be 
a possible explanation for considerably variable outcomes following 
the technique’s application. A recent devastating pandemic, coronavi-
rus disease 2019 (COVID-19), has led to spiking incidence of multiple 
organ failures, and the need for EOS accordingly rose. Amid this dis-
aster, our understanding of EOS might have chance to be improved.
Objectives: This study examined the relationship between patient 
mortality outcome and the indicators of each institution’s familiarity 
with EOS to deduce reasons for variability in its efficacies.
Methods: Data is pulled from ongoing, prospectively collected mul-
ticenter registry-based database containing demographic and clinical 
information of patients treated for severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV2) infection at participating institutions. For 
each institution, the ratio of cases where EOS was utilized to the num-
ber of entire cases was calculated. EOS modalities of interest included 
mechanical ventilation (MV), extracorporeal membranous oxygena-
tion (ECMO), and continuous renal replacement therapy (CRRT). For 
each modality, institutions were ranked based on the respective ratio 
and classified into either more or less experienced depending on 
whether it belonged to the upper or lower half ranks. Then, the asso-
ciation between mortality and experience status was analyzed by cal-
culating adjusted odds ratios (AOR).
Results: In total, 1,114 patients from 26 hospitals were included in 
the analysis. 294 (26%) patients died while admitted, and the mortal-
ity rates ranged from 15 to 50%. The extent of experience varied sig-
nificantly among hospitals. For MV, ECMO, and CRRT, the proportion 
of EOS utilization respectively ranged from 14.8% to 100%; from 0% 
to 31.7%; and from 0% to 31.7%. Utilization of every EOS modality was 
significantly associated with mortality (AOR: MV 4.24 [95% CI: 2.28- 
8.06]; ECMO 5.0 [95% CI: 2.37–10.8]; CRRT 10.5 [95% CI: 4.83–24.4]). 
However, the experience status did not show significant associations 
with mortality (AOR: MV 1.46 [95% CI: 0.82–2.63]; ECMO 1.19 [95% 
CI:0.7–2.03]; CRRT 0.76 [95% CI: 0.44–1.32]).
Conclusions: Relative familiarity with each EOS modality did not show 
associations with mortality outcomes. This futility might reflect our yet 
incomplete understanding of reasons behind variable EOS efficacies 
and suggests further investigation.
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Introduction: Intermediate care units are increasingly used for 
their potential to optimize hospital throughput, reduce the pres-
sure on intensive care unit (ICU) beds and reduce ICU mortality [1] 
However, the diversity in formats of these units is remarkable. Sev-
eral groups of patients may benefit from admission to these units. 
Patients whose admission to a full ICU is considered futile represent 
an important cohort in these units, because despite the patient’s 
frailty, implementation of some support therapies may be benefi-
cial [2].
Objectives: The main objective of this study is to describe demo-
graphic, baseline characteristics and outcomes of patients admitted 
to our Intermediate Care Unit in whom ICU admission was considered 
futile. As secondary objectives, we intend to record life support thera-
pies required by these patients.
Methods: We performed a retrospective observational study during 
an 8-month period. All patients admitted to our Intermediate Care 
Unit in whom ICU admission was considered futile were included. In 
our Intermediate Care Unit, continuous monitoring, vasoactive drug 
infusion, high flow nasal cannula, non-invasive ventilation, and hemo-
dialysis are available. Nurse to patient ratio is 1:4.
Results: Quantitive variables are expressed as median and interquar-
tile range (IQR). Qualitative variables are expressed as proportions. Sta-
tistical analysis was performed with R 4.2.2 for Windows.
During the study period, 43 patients were included. 63% were male; 
Median of age was78 years old (69–81). 6-month survival was 83%. 
APACHE II and Charlson ComorbidityIindex were respectively 18 (15–
25) and 7 (5–8). Median length of stay was 4 days (2–6). Septic shock 
was the most common principal diagnosis at the moment of admis-
sion (57%), followed by respiratory failure (18%).
Norepinephrine infusion was required in 54% of patients. Need for 
high oxygen nasal cannula and non invasive mechanical ventilation 
were respectively 32 and 27%. In 5% of patients hemodialysis was 
indicated.
Conclusions: Admission to an Intermediate Care unit of selected 
patients in whom ICU admission was considered futile may be associ-
ated with a high 6 month-survival.
The most frequently life support measures required were norepineph-
rine infusion and high flow oxygen.
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Introduction: Background: Hypertriglyceridemic pancreatitis (HTGP) 
is a rare entity with significant morbidity and mortality. It is thought 
that high triglyceride levels are directly toxi to the pancreas and man-
agement typically involves efforts at rapid lowering of serum triglyc-
erides (TG). Both plasmapheresis (PL) and intravenous (IV) insulin 
infusions are often used clini40635_2023_546cally for this purpose 
but have not been compared or studies in large cohorts. Furthermore, 
the role of IV insulin in patients with HTGP without concurrent dia-
betes remains unclear. We aimed to investigate these questions in a 
cohort of patients hospitalized for HTGP at a tertiary care center over 
a 20-year period.
Methods: A retrospective chart review of patients hospitalized for 
acute HTGP between January 1, 2002, and December 31, 2022, was 
performed. Patients were stratified into 4 groups according to treat-
ment modality received: intravenous (IV) insulin infusion alone; 
plasmapheresis alone; IV insulin followed by plasmapheresis and con-
servative management. Efficacy of these modalities in lowering sreum 
triglycerides, development of pancreatitis and other organ complica-
tions as well as hospital LOS (length of stay), ICU admissions, ICU LOS 
and mortality were compared between the groups.
Results: A total of 136 patients hospitalized with hypertriglyceridemic 
pancreatitis (HTGP) were identified over this 20-year time period from 
Jan 2002 to Dec 2022 with a mean age of 49 (range 21–79) years with 
67% being male. Diabetes was noted in 102 (75%) of patients, current 
alcohol use in 15 (11%), coronary artery disease in 11 (8%) and chronic 
kidney disease in 8 (6%) of patients. Three patients (6.7% of females) 
were pregnant at the time of HTGP admission. Mean hospital length 
of stay (LOS) was 7.8 (range 1–103) days. ICU admission occurred in 
38% of the patients with HTGP with a mean ICU LOS of 6 (range 1–43) 
days. Treatments included either insulin alone (n = 90, 66%), con-
servative treatment methods (n-30, 22%), insulin followed by plasma-
pheresis (n = 12, 9%) and plasmapheresis alone (n = 3, 2%). A total of 
15/34 (44%) of the non-diabetic patients were treated with IV insulin 
and 2/34 (6%) were treated with insulin followed by plasmapheresis. 
Median presenting triglyceride level was 3810  mg/dl (range 1157 to 
24,712  mg/dl). Multiple sessions of plasmapheresis were utilized in 
2 patients with the other 13 patients undergoing a single session of 
plasmapheresis. We observed 0% mortality during the admission for 
HTGP. Pancreatic necrosis was noted in 14 patients (10.3%) and peri-
pancreatic fluid collections in 27 (20%). Renal replacement therapy 
(dialysis) was needed in 11 (8%) and end stage renal disease (ESRD) 
developed in 7 (5%) of patients. Repeat admissions for HTGP occurred 
in 31% of patients post index admission for HTGP.
Conclusions: HTGP is a serious condition occuring mostly in males (67% 
of our cohort) and in those with pre-existing diabetes (75% of the cohort). 
The majority of patients were treated with IV insulin alone (66%) and 
this included 44% of non-diabetics who were also treated with IV insu-
lin. About 12% of patients were treated with plasmapheresis. No patient 
died during the index HTGP admission. However, about 38% of patients 
required ICU admission with 10% developing pancreatic necrosis, 8% 
requiring dialysis and 5% developing end stage renal disease (ESRD).
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Introduction: The process of resuscitation in septic shock hinges on 
the detection of tissue hypoxia, and the subsequent performance of 
interventions aimed at increasing cardiac output to reverse it. How-
ever, there is still an open debate on the choice of the parameter(s) 
that inform us of tissue hypoxia. The latest Surviving Sepsis Campaign 
(SSC) guidelines recommend only the use of lactate as a metabolic 
guide to resuscitation, ignoring the fact that in situations of dysoxia, 
with defects in oxygen utilization, lactate can be elevated without 
being due to insufficient cardiac output. Therefore, in these situations, 
the hemodynamic interventions that would result would not be linked 
to a benefit for the patient, but rather to the deleterious effects of pos-
itive fluid balance.
The present study aims to analyse the value of the integration of dif-
ferent metabolic markers in the evaluation of the response to vol-
ume administration in the process of hemodynamic resuscitation of 
patients in septic shock.
Methods: Retrospective observational study, in a 30-bed general ICU. 
Adult patients with septic shock in the first 24 h of admission, with a car-
diac output monitoring system, and in whom their medical team indicated 
volume loading (intervention) due to suspected persistent tissue hypoper-
fusion were included. Hemodynamic and metabolic variables [lactate, cen-
tral venous saturation (SvcO2), veno-arterial CO2 difference (PcvaCO2) and 
estimated respiratory quotient (PcvaCO2/CavO2)] were collected pre-inter-
vention and at the end of the intervention. A two-stage cluster analysis was 
performed to group patients according to a metabolic profile, including 
the pre-intervention metabolic variables. Comparative analysis was per-
formed on the evolution of cardiac output and metabolic parameters, as 
well as Pearson correlations of the changes in these variables, as a function 
of the metabolic cluster.
Results: A total of 77 interventions were studied in 55 patients. 62% were 
male, with a mean age of 62 ± 16 years, baseline lactate was 50 ± 40 mg/dl, 
96% required noradrenaline perfusion, and 91% were receiving mechani-
cal ventilation. The reason for volume loading was persistently high lactate 
(81%) and/or the presence of low SvcO2 values (42%). The best cluster 
model was obtained with the inclusion of SvcO2, PcvaCO2 and PcvaCO2/
CavO2, classifying patients into two profiles, and with SvcO2 as the variable 
with the greatest weight in the model. Cluster 1 presented lower SvcO2 val-
ues (61 ± 6 vs 77 ± 5%, p < 0.001), higher PcvaCO2 (8 ± 2 vs 6.2 ± 2.2 mmHg, 
p < 0.001) and lower PcvaCO2/CavO2 (1.5 ± 0.4 vs 2.2 ± 0.7, p < 0.001), with 
no differences in lactate values. When the response to volume administra-
tion was analysed, 65% of patients increased their cardiac output value 
(75% of cluster 1 and 60% of cluster 2, p ns). Increase in cardiac output was 
only associated with decrease in lactate in cluster 1 patients (r 0.4, p 0.04; 
Figure 1). No isolated pre-intervention metabolic variable was associated 
with lactate evolution.
Conclusions: The integration of the different metabolic variables 
improves the detection of situations of tissue hypoxia and, therefore, 
the capacity to detect those patients who may benefit from receiving 
interventions that increase cardiac output. The use of lactate as the 
only metabolic marker, although currently recommended by the SSC, 
could be clearly insufficient, and even misleading, in decision making 
in the process of resuscitation in septic shock.
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Figure 1
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Introduction: SpO2/FiO2 may be used for ARDS classification1. It is known 
that skin pigmentation may induce bias in SpO2- SaO2 bias, and it was 
recently showed that oximeter brand influences the SpO2 measurements2.
Objectives: To evaluate the impact of the SpO2 bias on ARDS misclas-
sification when using SpO2/FiO2.
Methods: We performed a retrospective analysis of the OXYGAP 
study2 using 211 pairs of SpO2 values with Nonin-OEM and Philips-
FAST pulse oximeters and related PaO2. We compared the classifica-
tion provided by PaO2/FiO2 and SpO2/FiO2 with Nonin and Philips. 
The usual PaO2/FiO2 thresholds were used (300-200-100) and thresh-
olds based on Rice’s equation were used for SpO2/FiO2 (315-235-150).
A theoretical set of SpO2/FiO2 values were obtained with SaO2 values 
going from 88 to 96% and FiO2 going from 25 to 80% with steps of 
5%, for Nonin and Philips oximeters (SpO2 bias of − 3 and + 1%), and 
for light and dark skinned (SpO2 bias 0 and + 3%).
ARDS classifications were compared within the different conditions.
Results: FiO2 were available in patients on invasive mechanical ventila-
tion (n = 22), high flow nasal canula (n = 15), in patients without respiratory 
support (n = 84, FiO2 = 21%), or in patients under conventional oxygen 
therapy (estimated FiO2 based on oxygen flow, n = 83). SpO2 were miss-
ing for one of the evaluated oximeters in 7 patients. Classification of ARDS 
based on the different pulse oximeters did not differ much (differences 
below 3% between groups, Figure), however there were differences in 
comparison with PaO2/estimated FiO2 and SpO2/FiO2 classifications.
In the theoretical set of values, 108 SpO2/FiO2 values were obtained 
for several conditions (Nonin and Philips oximeters, light and dark 
skin). ARDS misclassifications were below 5% for Nonin vs. Philips and 
light vs. dark skin pigmentation. With Nonin and Philips oximeters the 
classification as No, mild, moderate and severe ARDS were 8, 17, 37, 
38% and 11, 17, 38, 34% respectively. With light and dark skin pigmen-
tation, the classification as No, mild, moderate and severe ARDS were 
10, 17, 37, 36% and 13, 17, 39, 31% respectively.

Table (abstract 000932) ARDS classification based on theoretical 432 
values of SpO2/FiO2 with Nonin, Philips pulse oximeters and with light 
and dark skin pigmentation

Nonin Philips Light Skin Dark Skin

No ARDS 8% 11% 10% 13%

Mild 17% 17% 17% 17%

Moderate 37% 38% 37% 39%

Severe 38% 34% 36% 31%

Conclusions: Utilization of SpO2/FiO2 to classify the severity of ARDS 
is feasible with low number of misclassifications when comparing 
SpO2/FiO2 with different pulse oximeters or with discrepancies related 
to skin pigmentation. In the cohort of patients, classifications differed 
when comparing PaO2/estimated FiO2 and SpO2/estimated FiO2 for 
No ARDS and mild ARDS categories.

 Figure (abstract 000932) ARDS classification based on PaO2/esti-
mated FiO2 or SpO2/estimated FiO2 with different pulse oximeters 
(Nonin, Nellcor, Masimo, Philips) in the secondary analysis of the Oxygap 
study and 211 pairs of SpO2 with four pulse oximeters and PaO2
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Introduction: Devices allowing efficient expiratory filtration are 
required to avoid contamination of the air in ICU rooms of patients 
under invasive mechanical ventilation. Usual filtration tests are 
conducted for large particles (3000  nm), while smaller particles 
may carry several viruses. SARS-CoV-2 virus size is about 100  nm 
and may be carried with particles of any size, including particles 
smaller than 1000 nm. The impact of gas humidity to evaluate the 
filtration efficiency for different particle size is unknown.
Methods: On a test bench simulating dispersion of aerosols with 
particles ranging from 29 to 5000  nm, we evaluated the filtration 
efficiency of several devices: an HMEF (heat and moisture exchanger 
filter) and an HEPA filter (High-Efficiency Particulate Absorbing filter): 
DAR Hygrobac S (352–5877) and Draeger Twinstar HEPA (MP01801). 
Filters were placed one at the time in the test bench. Aerosols were 
generated from a buffer suspension containing two model viruses: 
φX174 and MS2. Viral aerosols passed through the filter at an air 
flow rate of 60L/min, with experiments conducted with dry and 
humid air. Particle counters and air samplers were placed upwind 
and downwind of the filter. The absolute humidity of dry and humid 
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gases were respectively approximately 7 and 30 mgH2O/L. Particles 
were counted and infectious viruses were quantified upwind and 
downwind to calculate the filtration efficiency for both particles and 
viruses. The maximal filtration efficiency sensitivity in this test bench 
is 99.99%.
Results: Main preliminary results are shown on the figure. For HMEF, 
the filtration efficiency is reduced for small particles below 1000 nm. 
With dry gases, filtration is reduced for particles below 1000 nm, while 
with humid gases, filtration is reduced for particles below 500 nm. For 
particles of 300  nm, filtration efficiency is below 95%. The filtration 
efficiency is significantly higher with HEPA filter in comparison with 
HMEF. The HEPA filter filtration was 99.99%/99.99% with dry air and 
humid air, while the HMEF filtration was 99.09%/98.87% with dry air 
and 99.48%/99.56% with humid air for PhiX174 and MS2 respectively.
Conclusions: Gas humidity has an impact on filtration efficiency. Parti-
cles under 300 nm are not entirely filtered with the tested HMEF. How-
ever, the infectious viruses are present in smaller quantities reflecting 
that many unfiltered particles do not contain viruses. However, with 
HMEF, the filtration efficiency based on cultivable viruses do not attain 
expected results (above 99.999%). The clinical impact of this reduced 
filtration is unknown.

 Figure B (abstract 000933) Shows the filtration efficiency for infec-
tious viruses and for particles ranging from 29 to 5000nm. Filtration 
efficiency means are shown for each triplicate
.

Figure A (abstract 000933) Shows the filtration efficiency regard-
ing the size distribution of particles at different relative humidity. This 
graph shows particles only
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Introduction: According to the Berlin definition of acute respiratory 
distress syndrome (ARDS), bilateral infiltrates can be diagnosed using 
chest X-ray or computed tomography (CT)-scan. However, the interin-
dividual agreement for the diagnostic of lung infiltrates on chest X-ray 
is poor and may explain the low rate of ARDS recognition by clinicians. 
Indeed, as compared to CT-scan, the accuracy of chest X-ray inter-
preted by a radiologist to identify ARDS was limited. However in daily 
practice, chest X-rays are interpreted at the bedside by intensivists, 
not radiologists. We hypothesized that the agreement between chest 
X-ray interpreted by intensivists and CT-scan interpreted by a radiolo-
gist, as reference standard for ARDS diagnosis, was poor.
Methods: From January 2015 to December 2021, we included all 
CT-scan performed in patients invasively ventilated with  PaO2/FiO2 
ratio ≤ 300  mmHg with positive end-expiratory pressure ≥ 5  cmH2O 
on the day of the CT-scan and a chest X-ray performed within the 24 h 
around the CT-scan. Patients whom hypoxemia was related to cardio-
genic pulmonary edema were excluded. CT-scans and chest X-rays 
were interpreted semi-quantitatively by a senior radiologist and by 
two senior intensivists (with > 20  years and < 10  years of experience), 
respectively. The primary outcome was the agreement between chest 
X-ray and CT-scan for ARDS diagnosis using Cohen’s kappa. Secondary 
outcomes were the sensitivity of chest X-ray for ARDS diagnosis in the 
overall population, and in the subgroup of focal ARDS, defined as infil-
trates in the lower lobes on CT-scan.
Results: Among the 1015 CT-scan performed during the study period, 
332 were included in the analysis. Mean age of patients was 62, 74% 
were males, and 29% were immunocompromised. In-ICU mortality 
was 41%. CT-scans were performed 3 [1–11] days from intubation. The 
day of the CT-scan, mean  PaO2/FiO2 ratio was 165 mmHg. The preva-
lence of ARDS on CT-scan was 82%. Consolidations were mostly found 
in inferior lobes whereas ground glass was found evenly in all lobes.
The agreement between chest X-ray and CT-scan for ARDS diagnosis 
was moderate (Cohen’s kappa 0.41 [95% confidence interval 0.30–
0.51]) with the most experienced intensivist and was fair with the 
less experienced one (Cohen’s kappa 0.29 [95% confidence interval 
0.18–0.41]). Sensitivity of chest X-ray for ARDS diagnosis in the overall 
population was 77% (95%CI 71–82) and 80% (95%CI 75–84) according 
to each intensivist. In the subgroup of focal ARDS, it was 54% (95%CI 
40–67) and 67% (95%CI 53–79), respectively.
Conclusions: Chest X-ray interpreted by intensivists and CT-scan 
interpreted by a radiologist had fair to moderate agreement for ARDS 
diagnosis. The performance of chest X-ray was particularly poor in 
focal ARDS. Systematic CT-scan assessment in hypoxemic patients may 
improve the likelihood of ARDS diagnosis.
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Introduction: Acute-on-chronic liver failure (ACLF) is a critical syn-
drome occurring in individuals with acutely decompensated cirrhosis, 
characterised by high short-term mortality and multiorgan failure. 
Accurate prognostic scores are essential to support ICU treatment 
and outcomes. Socioeconomic status (SES) is a known, independent 
contributor to ill health and mortality. This study aims to determine 
if incorporating SES into the CLIF-C ACLF score, a prognostic tool for 
ACLF outcomes, adds value in predicting in-hospital mortality in 
patients with ACLF.
Methods: Data from consecutive patients admitted to the Royal Free 
London ICU with a complication of cirrhosis, between 2016 and 2017, 
were obtained from the Royal Free NHS Trust database. CLIF-C ACLF 
scores were calculated at day 0 and 2 of ICU admission and in-hospital 
survival was assessed. SES was determined using the English Indices of 
Deprivation, a validated government tool that utilises individual post-
codes to infer a deprivation decile. A higher decile indicates a higher 
SES and vice versa. Multiple logistic regression was used to examine 
the joint association between both CLIF-C ACLF and SES upon in-hos-
pital mortality.

Table 1 (abstract 000937) Multiple analyses comparing in-hospital 
mortality groups

In‑Hospital Mortality

Dead Alive

n Mean ± SD n Mean ± SD Test used p‑value

Age 48 55.8 ± 12.3 83 53.3 ± 15.0 Independ-
ent T-Test

0.317

Depriva‑
tion 
Decile

48 4.54 ± 2.90 83 5.30 ± 2.57 Mann–
Whitney 
U Test

0.054

CLIF‑C 
ACLF 
D0

48 59.9 ± 11.2 83 50.1 ± 9.74 Independ-
ent T-Test

 < 0.001

CLIF‑C 
ACLF 
D2

32 64.9 ± 10.2 55 50.5 ± 11.3 Independ-
ent T-Test

 < 0.001

Delta (D0 
to 2)

32 0.125 ± 9.36 55 -2.49 ± 7.61 Independ-
ent T-Test

0.163

n Male/
Female

n Male/
Female

Test used p‑value

Sex 48 27/21 83 54/29 Chi-
Squared 
Test

0.317

 Table 2 (abstract 000937) Effect of adding SES to CLIF-C ACLF score 
on in-hospital mortality prediction at days 0 and 2 of ICU admission: 
results of binary logistic regression analysis

Day n p‑value Odds Ratio 95% CI

0 131 0.048 0.847 (0.718 to 0.999)

2 87 0.041 0.821 (0.664 to 0.992)

Results: The cohort comprised of 851 patients, of which 131 patients 
have been analysed thus far. There is no significant difference in age or 
sex between mortality groups (Table 1). SES proved a statistically sig-
nificant improvement to the CLIF-C ACLF score in predicting in-hospi-
tal mortality at day 0 and 2 of ICU admission (Table 2).To add, the odds 
ratios demonstrate a significant inverse relationship between SES and 
in-hospital mortality.
Conclusions: Our findings suggest SES can add predictive value to 
the CLIF-C ACLF score with regards to in-patient mortality, allowing 
acute care clinicians to more accurately risk stratify patients in ICU. 
These findings may also have implications for public health strategies 
for targeting primary and secondary prevention schemes. Validation in 
larger cohorts is justified.
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Introduction: Lung ultrasound (LUS) has become an essential skill in 
critical care as part of point of care ultrasonography (1). LUS may be 
perceived as to require significantly less training compared to more 
advanced ultrasound (1,2). However, the quality of the acquired image 
is operator dependent and subjective to interpretive error. Therefore, 
adequate education and training is indispensable for effective clinical 
use. As of yet, few studies have been published that specifically study 
the training effectiveness for interpreting LUS images.
Objectives: The aim of this study was to study the effectiveness of a 
two-hour training program to learn and understand the basics of LUS. 
We hypothesized that 80% of the subjects will be able correctly iden-
tify 80% of LUS images after a two-hour training program.
Methods: A prospective observational cohort study of intensive care 
unit (ICU) physicians, both intensivists and residents, and medical 
students, from different hospitals in the Netherlands. Subjects par-
ticipated voluntarily. Subjects received a two-hour training program. 
A test was performed where subjects were asked to correctly interpret 
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fifteen LUS images with five multiple choice options (A-, B1-, B2- and 
C-profile and pleural effusion). The test was taken before and after 
the two-hour training to correct for prior knowledge. Primary out-
come was defined as the percentage of subjects who scored 80% or 
higher in the posttest score. In addition, the learning curve of subjects 
defined as the increase of percentage points between pre- and post-
test was assessed. Lastly, the performance between subjects with and 
without prior ultrasound knowledge before the start of the training 
program was assessed. The data of both pre- and posttest was nonpar-
ametric. The difference between pre- and posttest was assessed with 
the Wilcoxon signed-rank test.
Results: Forty-seven subjects were included from four different hos-
pitals. Sixteen subjects were certified in lung ultrasonography, seven 
subjects had prior experience without any training or certifications 
and twenty-four subjects did not have any prior experience with LUS. 
After training 46.8% of the subjects had a score of 80% or higher. Mean 
pretest score was 47.7 ± 18.5. Mean posttest score was 74.8 ± 15.3, 
Figure 1. There was a significant difference between pretest and post-
test score (p < 0.0001). The subjects with prior knowledge performed 
significantly better at the pretest (p = 0.01), but scored equally at the 
posttest compared to the subjects without prior knowledge.
Conclusions: This study shows that after a two-hour training program 
around 50% of intensivists, ICU residents and medical students reach 
competence in interpreting LUS images. The hypothesized 80% of sub-
jects who should be able to correctly interpret 80% of LUS images was 
not reached with the two-hour training program.

Boxplots of performance (Score in %) on pretest (left) and posttest 
(right) of subjects without (red) and with (blue) prior knowledge

Boxplots of performance (Score in %) on pretest (left) and posttest 
(right) scores (i.e. before and after the two hour training program).
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Introduction: At least 10,000 patients undergo critical care inter-
hospital transfer per year in the UK.1 Both inter- and intra-hospital 
transfers of these patients are associated with risk. Complications 
are reported during two thirds of intra-hospital transfers.2 One third 
of inter-hospital transfer complications result in adverse outcomes.3 
Training and careful planning are essential to ensure high levels of 
patient safety. The Association of Anaesthetists of Great Britain and 
Ireland (AAGBI) suggests training should include attendance at a trans-
fer course.4 The AAGBI and Intensive Care Society (ICS) suggest that 
transfers should be standardised across networks.1,4 NICE UK recom-
mend the use of standardised protocols, training, equipment, and 
checklists.5
Objectives: To assess standardisation of training, checklists and pro-
tocols for clinical teams involved in providing transfers for critically ill 
patients in our UK district general hospital.
Methods: Clinical staff involved in critical care transfers were inter-
viewed regarding their training and familiarity with protocols for 
the transfer of critically unwell patients. Quantitative and qualitative 
analysis of the survey was performed. Problems were identified using 
Ishikawa analysis. Aims, objectives and outcome measures outlined. A 
‘Plan-Do-Study-Act’ (PDSA) cycle was subsequently developed.
Results: Analysis from 66 respondents (22 (33%) doctors, 44 (67%) 
nurses) demonstrated the following (Table 1):

Yes No

Attended transfer course 63 (96%) 3 (4%)

Attended transfer course within last 5 years 43 (68%) 20 (32%)

Felt a refresher course would be useful 35 (55%) 29 (45%)

Facilitated a transfer within last 3 months 42 (65%) 23 (35%)

Used a checklist prior to transfer 45 (73%) 17 (27%)

Felt a checklist would be useful 65 (99%) 1 (1%)

Aware of a checklist for transfer within this hospital 58 (88%) 8 (12%)

Table 1
Results also suggest that a checklist should be available in multiple 
formats. Qualitative analysis of results suggests a need for additional 
training sessions on transfers, easily accessible and concise checklists 
using various modalities, and a separate MRI checklist.
Conclusions: This survey reveals that despite clear national guidance, 
there remains a lack of standardisation in training and protocol use 
for the transfer of critically unwell patients in our hospital. Our study 
highlights the need to ensure that staff have up to date transfer train-
ing and checklists available. Since many staff rotate through working 
in critical care, training must be repeated regularly and protocols must 
be easily accessible to all. The next phase of this study is to carry out 
PDSA cycle 1 and implement widespread use of checklists for all trans-
fers, with laminated checklists available in transfer kits. Further cycles 
will be carried out to ensure implementation of these checklists, with 
the aim of improved patient safety during transfers.
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Introduction: Ventilator-induced lung injury (VILI) is a complication of 
mechanical ventilation that can cause acute lung injury due to volu-
trauma, barotrauma, and harmful inflammatory processes (1). Protec-
tive lung ventilation (PLV), involves giving low tidal volumes (6-8 ml/
kg) to patients and is a recommended strategy to help prevent VILI, 
especially in the context of acute respiratory distress syndrome (ARDS) 
& COVID-19 (2,3). It is therefore the standard of care that patients 
should receive PLV in Intensive Care Units (ICU).
Objectives: This retrospective study evaluated the compliance with 
PLV, as a standard of care, in George Eliot Hospital’s ICU in Nuneaton, 
UK from November 2022 to January 2023. Patient data was analysed 
to determine if there were complications of mechanical ventilation 
during or after their ITU stay, and whether there is any association 
between the incidence of these complications, and the administration 
of PLV.
Methods: Data was collated for 30 patients who received mechani-
cal ventilation during the aforementioned timeframe, analysing the 
daily range of tidal volumes they received, and assessing the incidence 
and severity of complications following extubation and further care. 
Patients were considered to be on PLV for a given day, if the range 
of tidal volumes was within the PLV parameters for their ideal body 
weight. PLV was defined as 6-8 ml/kg of ideal body weight.
Results: 54% of the patients received tidal volumes within PLV bound-
aries on at least one day during their time spent on mechanical venti-
lation. Of the patients that received PLV, 16% received PLV for over half 
the time they were mechanically ventilated. Complications were seen 
in patients who both did and did not receive PLV, and included acute 
kidney injury, cardiomyopathy, pleural effusion, and delirium, both 
during and after admission to ICU.
Of the patients that did not receive PLV, 60% of them had chest x-rays 
in the days following extubation, each of which showed new pathol-
ogy, including atelectatic changes, bibasal collapse, consolidation, air-
space shadowing, and effusion. Of the patients who received PLV, 67% 
had chest x-rays in the days following extubation, all of which demon-
strated new pathology.
Of the patients that didn’t receive PLV, 40% were discharged, 40% are 
still current inpatients, or have been transferred to different hospitals, 
and 20% are deceased. Of the patients that did receive PLV, on at least 
one day during the time they were receiving mechanical ventilation, 
67% have been discharged, 16.5% are still inpatients or have been 
transferred to another hospital, and 16.5% are deceased.
Conclusions: Our findings show that most patients received tidal vol-
umes outside the recommended range for PLV, potentially leading to 
adverse outcomes including lung volume loss, acute kidney injury, car-
diomyopathy, and pleural effusion, both during and after admission. 
These results highlight the importance of adhering to PLV strategies to 
reduce the risk of VILI and associated complications.



Page 431 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

References
1. 1. Katira B. H. (2019). Ventilator-Induced Lung Injury: Classic and Novel 

Concepts. Respiratory care, 64(6), 629–637. doi: https:// doi. org/ 10. 4187/ 
respc are. 07055

2. 2. Acute Respiratory Distress Syndrome Network, Brower, R. G., Matthay, 
M. A., Morris, A., Schoenfeld, D., Thompson, B. T., & Wheeler, A. (2000). 
Ventilation with lower tidal volumes as compared with traditional tidal 
volumes for acute lung injury and the acute respiratory distress syn-
drome. The New England journal of medicine, 342(18), 1301–1308

3. 3. Mega, C., Cavalli, I., Ranieri, V. M., & Tonetti, T. (2022). Protective ventila-
tion in patients with acute respiratory distress syndrome related to 
COVID-19: always, sometimes or never?. Current opinion in critical care, 
28(1), 51–56.

Topic: Acute respiratory failure and mechanical ventilation.

000942  
Evaluation of expiratory humidity with different heated humidifiers 
circuits
F.  Lellouche1, P. A.  Bouchard2

1Reaserch Center, University Institute of Cardiology and Respirology 
of Quebec, Québec, Canada; 2Centre de Recherche, Institut Universitaire 
de Cardiologie et de Pneumologie de Québec-Université Laval, Québec, 
Canada
Correspondence: F. Lellouche.
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000942

Introduction: The optimisation of the inspiratory and expiratory cir-
cuits used with heated humidification is necessary to avoid conden-
sation and related problems, such as auto-triggering, difficulties to 
trigger the ventilator, or increase in expiratory resistances1.
Objectives: The objective of the study was to compare humidity in 
several expiratory circuits of different heated wire humidifiers.
Methods: On a bench model simulating humidified expired gas (abso-
lute humidity of 35 mgH2O/L), we have measured hygrometry of 
expiratory gases at proximal side (corresponding to the Y-piece), and 
distal side (ventilator inlet) of expiratory circuits. The circuit evaluated 
were Inspired ref. 51005683 (Vincent medical), FP950 (ref:950A81J, 
Fisher&Paykel), MR850 (RT210, F&P) and Evaqua2 (RT380, F&P), at dif-
ferent room temperatures (22–24 °C and 28–30 °C).
The ventilator settings were Assist Control, tidal volume 400ml; respir-
atory rate 25/min; PEEP 5 cmH2O; FiO2 0.21; Flow 60 lpm.
Hygrometry was measured with the psychrometric method and 3 
measurements were performed for each condition.
Expiratory Tidal Volumes in each condition were all recorded from the 
ventilator screen.
Results: Main results are shown on the Figure. The absolute humidity 
was reduced along the expiratory circuit with the FP950 and the Eva-
qua circuits (RT380). To avoid condensation in the expiratory limb, the 
VHB20 increases the temperature along the expiratory limb (leading 
to a reduction of relative humidity with stable water content). A simi-
lar functioning was observed with the MR850/RT210 circuit. No con-
densation was found along the expiratory limb for the different tested 
circuits in the bench study conditions. Results at different ambient 
temperatures were very closes.
Despite high temperatures at the inlet ventilator, the tidal volumes 
measured by the ventilator were very closes.
Conclusions: Different strategies are used to avoid the occurrence of 
condensation in the expiratory limb. Two circuits (FP950 and Evaqua2) 
use ‘’porous’’ materials allowing a reduction of the humidity along 
the expiratory line. Two circuits (VHB20 and RT210) use a strategy of 
increased temperature allowing a reduction of the relative humid-
ity to limit the risk of condensation. However, this strategy may alter 
the tidal volume measurements (which has not been shown with the 
ventilator used in the study), and may increase the resistance if HME 
filters are used instead of filters (with low hygrophobic/hygroscopic 
properties)1.

Figure (abstract 000942)  Mean Relative Humidity, Absolute Humid-
ity and gas Temperature measured at the Y-piece and at ventilator inlet 
with different circuits used with VHB20, FP950 and MR850 (RT210 and 
RT380, Evaqua2) heated humidifiers
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Introduction: Critical illness is associated with significant mortality 
and morbidity including a risk of long-term disability and functional 
decline (McPeake 2021, Morgan, 2021). The early identification of 
patients at risk of critical illness may allow early preventative meas-
ures to be instigated to avoid admission and allow individuals to 
understand the implications of a possible future critical illness. Here 
we demonstrate that, across the country of Wales, interactions with 
primary care are significantly different for patients that suffer a critical 
illness compared to the general population.
Methods: We performed a retrospective observational study using the 
Secure Anonymised Information Linkage (SAIL) Databank (Ford 2009, 
Lyons 2009, Jones 2014) which contains billions of linked primary and 
secondary care, person-based health records and covers over 80% of 
the population of the country of Wales. We identified all adult patients 
aged 18–100 in the database for the years 2016–2018 and extracted all 
dates where at least one data point (e.g., general practice attendance, 
lab test, prescription, administrative action) was recorded in their pri-
mary care electronic healthcare record (EHR). We refer to these dates 
collectively as General Practice Events (GPEs). Our outcome of interest 
was emergency ICU admission in the year 2018. For all patients with 
an emergency ICU admission, we extracted all GPEs up to 24 months 
prior to their admission. For patients that did not undergo an ICU 
admission, a random date in 2018 was selected and all GPEs up to 
24 months prior were extracted. As such, regardless of outcome, each 
patient was assigned an outcome date and 24 months’ worth of preced-
ing GPEs were extracted.
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We calculated the total number of GPEs identified for each patient and 
the median time difference between all sequential GPEs. We report the 
median and [interquartile range (IQR)], by outcome group, for each of 
these values. This study was approved by the SAIL independent Infor-
mation Governance Review Panel (IGRP) (ref 1323).
Results: 1,400,014 individuals met study inclusion criteria. A total of 
3268 patients had an emergency ICU admission in the year 2018 (i.e., 
ICU admission rate of 0.23%). Patients admitted to ICU were slightly 
older (62 years [23] vs 60 years [27], had more GPEs in the 2 years prior 
to ICU admission (128 [165] vs 48 events [52]) and a shorter median 
time interval between GPEs (5 days [3] vs 9.5 [11]). These differences 
are more pronounced in younger age groups as the number of GPEs 
(Figure 1) and median time difference between GPEs (Figure 2) tend to 
converge for those aged over 85.
Conclusions: We have shown that, in the country of Wales, the pat-
terns of primary care interaction are different for 2  years prior to an 
emergency critical care admission. Patients interacted more frequently 
with primary care services if they subsequently underwent an emer-
gency ICU admission, compared to the general population. These find-
ings suggest that the trajectory of critical illness may evolve over years, 
opening the possibility of very early identification of patients at risk of 
future deterioration from electronic healthcare records.

Figure  1 (abstract 000944) Total GP Events Prior to Outcome Date 
(patients aged > 95 not displayed as age-group counts < 10 risk indi-
vidual identification)

Figure  2 (abstract 000944) Median interevent time between gp 
events by age group prior to outcome date. (patients aged > 95 not 
displayed as age-group counts < 10 risk individual identification)

References
1. BP was supported by the UKRI CDT in AI for Healthcare http:// ai4he alth. 

io (Grant No. EP/S023283/1). AAF holds a UKRI Turing AI Fellowship (Grant 

No. EP/V025449/1). This research was also funded by the NIHR Imperial 
Biomedical Research Centre (BRC), and by Research Capability Funding.

2. Jones KH, Ford DV, Jones C, Dsilva R, Thompson S, Brooks CJ, et al. A case 
study of the Secure Anonymous Information Linkage (SAIL) Gateway: a 
privacy-protecting remote access system for health-related research and 
evaluation. J Biomed Inform. 2014 Aug;50:196–204.

3. Lyons RA, Jones KH, John G, Brooks CJ, Verplancke JP, Ford DV, et al. The 
SAIL databank: linking multiple health and social care datasets. BMC Med 
Inform Decis Mak. 2009 Jan 16;9(1):3

4. Ford DV, Jones KH, Verplancke JP, Lyons RA, John G, Brown G, et al. The 
SAIL Databank: building a national architecture for e-health research and 
evaluation. BMC Health Serv Res. 2009 Sep 4;9(1):157.

5. Morgan A. Long-term outcomes from critical care. Surg Oxf Oxfs. 2021 
Jan;39(1):53–7.

6. McPeake J, Iwashyna TJ, Henderson P, Leyland AH, Mackay D, Quasim 
T, et al. Long term outcomes following critical care hospital admission: 
A prospective cohort study of UK biobank participants. Lancet Reg 
Health—Eur. 2021 Jul 1;6:100121.

Topic: Data Science

000945  
Hygrometric performances of Heat and Moister Exchangers 
and Filters—comparison of the psychrometric method 
and manufacturers data
F.  Lellouche1, P. A.  Bouchard1, J. C.  Lefebvre2, R.  Branson3

1Centre de Recherche, Institut Universitaire de Cardiologie et 
de Pneumologie de Québec-Université Laval, Québec, Canada; 
2Département d’anesthésiologie et de soins intensifs, Division de soins 
Intensifs, Laval University, Québec, Canada; 3Department of Surgery, 
Division Of Trauma & Critical Care, University Cincinnati, Cincinnati, 
United States of America
Correspondence: F. Lellouche
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000945

Introduction: Providing gas humidification greater than 28 mgH2O/L 
is mandatory for patients with prolonged intubation, with either heat 
and moisture exchangers (HME) or heated humidifiers (HH). Several 
studies showed significant differences between independent meas-
urements of the humidity delivered by the HME and manufacturers 
data1-3.
Methods: We tested on a bench, the hygrometric performances of 19 
HMEs and 14 Filters: We used the psychrometric method to measure 
hygrometry at steady state, with expiratory humidity of 35 mgH2O/L 
simulated as previously described2. For each condition, 3 hygrometric 
measurements were performed with similar conditions for ambient air 
temperature 25 ± 0.5  °C, and ventilator settings (respiratory rate 20/
min, tidal volume 500 ml, FiO2 21%, PEEP 5 cmH2O, square flow 60 l/
min).
We compared data obtained on bench with data provided by the 
manufacturers.
Results: The mean measured absolute humidity in the group of HME 
and filters were 27.6 and 17.4 mgH2O/L respectively. For HME, mean 
humidity data provided by the manufacturers was 33.6 mgH2O/L 
(P < 0.01 in comparison with measured humidity). The mean differ-
ences between measured humidity and data provided by the manu-
facturers for HMEs was 5.7 mgH2O/L, with 6/12 (50%) of devices with 
differences of 5 mgH2O/L or above.
The main results are presented on the Figure  2. These results are 
preliminary.
Conclusions: Few HMEs provided sufficient gas humidity and impor-
tant differences were found in terms of humidification performances 
between HMEs and filters. Data provided by manufacturers obtained 
with gravimetric method may not be reliable.
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Absolute Humidity according to manufacturer’s (white bars) and to 
humidity measurements with the psychrometric method (black bars). 
The humidity of 28 mgH2O/L (red line) is considered a safe limit for 
prolonged mechanical ventilation.
Abbreviations: AH: absolute humidity.
HME: 1‑Aquasure HEPABac filter Humidifier 2‑DAR Adult Pediat-
ric Mechanical Filter HME Small – Medtronic 3‑DAR Adult Pediatric 
Mechanical Filter HME Large – Medtronic 4‑DAR Adult Pediatric Elet-
rostatic Foam Filter HME 5‑DAR Adult Pediatric Mechanical Filter HME 
Large 6‑Drager-HME HumidStar 55 Plus 7‑Drager_Filtre HME twinstar 
90 Plus 8‑Flexicare_Climavent S _Angled HME Small 9‑Intersurgi-
cal—Clear Therm3, HMEF 10‑Intersurgical Filtra-Therm 11‑ Intersurgi-
cal Hydrotherm 3 HME 12‑Intersurgical InterTherm HME 13‑Medisize 
Climavent S HME Small 14‑Medline ref DYNJAAHME10 15‑Medline 
ref DYNJAAHME1B 16‑Pharma system ref Bact HME midi port 6310 
17‑Teleflex humid vent 2S 18‑Teleflex Compact A 19‑Vincent medi-
cal—Heat and moisture exchanger filter (HMEF).
Filter: 20‑Aquasure Filter 21‑DAR Electrostatic filter 22‑DAR Mechani-
cal Filter Large 23‑DAR -Mechanical Filter Compact 24‑Drager Safe 
Star 80 25‑Flexicare_Ventishield_Adult Bacterial Viral Filter 26‑Flexi-
care HepaShield 27‑Getinger-Servo guard Filter 28‑Intersurgical 
Flo-Guard Breathing filter 29‑Intersurgical-Air guard clear 30‑Inter-
surgical-Hydroguard mini 31‑Medisize Barr Vent S Bacterial viral filter 
32‑Pall-BB100E 33-Pall-BB50TE.
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Introduction: Sepsis is a life-threatening organ dysfunction caused 
by a dysregulated host response to infection (1). Altered systolic and 
diastolic functions are associated with increased mortality, with a vari-
able presentation (2–4). Assessment of systolic function usually uses 
classical echocardiographic variables, whereas assessment of diastolic 
function in critically ill patients is challenging, as there is no index to 
assess simultaneous relaxation, left ventricular stiffness and high filling 
pressures. The left atrium (LA) plays a crucial role in cardiac haemody-
namics by regulating left ventricular (LV) filling through its reservoir 
function, conduction, and contraction,5 and left atrial strain (LARS) 
measured by speckle tracking is being investigated as an indicator of 
diastolic function and left ventricular filling pressures (LVFP) (6,7).
Objectives: to investigate association between the assessment of 
diastolic dysfunction with left atrial strain (LARS) measured by speckle 
tracking in patients with sepsis.
Methods: A prospective cohort study in a critical care unit. Inclusion 
criteria: diagnosis of sepsis or septic shock (Sepsis 3.1), > 18  years of 
age. Exclusion criteria: previous structural heart disease, ejection 
fraction (EF) < 50%, types 2, 3 diastolic dysfunction and ultrasound 
window limitations. Pro-BNP and troponin T were measured as mark-
ers of myocardial injury. A transthoracic echocardiogram (TTE) was 
performed within 24 h of study entry. E/A ratio was recorded by trans-
mitral flowgram, e’, using tissue Doppler, E/e’ ratio was calculated to 
assess LV filling pressures, LARS was analyzed in apical four-chamber 
and two-chamber views, average LA reservoir fraction expressed as 
percentage. Patients with normal mitral filling pattern or decreased 
distensibility and E/e’ ratio < 8 were classified as normal and those with 
pseudonormal or restrictive filling pattern with E/e’ > 12 were classified 
as dysfunction type 2 and 3 respectively. GE VIVI IQ model with matrix 
transducer and atrial strain software was used.
Results: A total of 97 patients were included, 53 (54.64%) with nor-
mal diastolic function and normal filling pressures and 44 (45.36%) 
patients with types 2 and 3 diastolic dysfunction and elevated filling 
pressures. Mortality in the group with normal diastolic function was 
17% versus 54.6% in the dysfunction group, P = 0.000. Mean E/E’ val-
ues were 7.9 vs. 15.5 in the normal function versus dysfunction groups, 
respectively, P = 0.000. Mean LARS for the group with normal function 
was 20.89.1% vs. 16.44.7% in the group with dysfunction, P = 0.0129.

Character‑
istics

Total group
N = 97

No dysfunc‑
tion
n = 52

Disfunction
N = 43

P Value

Male, n (%) 58 (59.8) 32 (60.4) 26 (59.1) 0.898

Age, years 67.214.7 62.515.7 72.911.1 0.0004

Apache score 15.16.9 14.36.5 16.07.3 0.2400

SOFA max 6.63.0 6.42.9 6.93.3 0.4737

Heart rate, b/m 95.421.1 93.020.2 98.322.1 0.2199

E/E’ 11.44.8 7.91.8 15.54.0 0.0000

Left atrial strain 
biplane (%)

18.97.8 20.89.1 16.44.7 0.0129

ICU mortality 33 (34.0) 9 (17.0) 24 (54.6) 0.000

Data expressed as number (%) or mean ± SD. EF ejection fraction; E/
e´ early transmitral velocity to tissue Doppler mitral annular early 
diastolic velocity ratio

Conclusions: A LARS value < 18% has been shown to be safe for esti-
mating patients with elevated filling pressures, being outside the nor-
mal range in all age groups observed. In the setting of sepsis, utility 
should continue to be evaluated; in our population it was associated 
with increased mortality.
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Introduction: In patients with persistent critical illness (PerCI), prog-
nosis after day 10 is no longer determined by the initial admission 
diagnosis, but by a cascade of events resulting in new and persistent 
organ failure.(1) Acquired immune paralysis, resulting in occult infec-
tions or persistent inflammation both play a role in PerCI.(2) [18F]FDG 
PET/CT can be used as a method to image (low-grade) infection and 
inflammation.(3,4).
Objectives: To investigate the value of [18F]FDG PET/CT in patients 
with PerCI.
Methods: Patients (≥ 18 years) admitted to the ICU of the University 
Medical Center Groningen between 2010 and 2023 by whom a [18F]
FDG PET/CT was performed ten days or more after ICU admission were 
retrospectively included. [18F]FDG PET/CT report was evaluated for 
infection foci and in combination with clinical records therapy change 
was scored. Therapy change was defined as any therapeutic decision 
(e.g. starting, stopping, continuing or restricting) reported to be made 
directly after the [18F]FDG PET/CT. In addition, we assessed whether 
presence of infection on the [18F]FDG PET/CT was associated with 
length of ICU stay and all-cause mortality using Kaplan–Meier with 
Log-Rank test.
Results: 18 patients were included. Clinical signs of Inflammation or 
infection was the main reason to perform a [18F]FDG PET/CT scan. 
In 13 (72%) patients an infectious focus was found. [18F]FDG PET/CT 
was followed by therapy change in 11 patients (61%). In 9 patients a 
decision was made regarding antibiotic therapy. Corticosteroids were 

started in 2. Furthermore, in 2 patients drainage of infected collections 
was performed and in one patient supportive therapy was limited. 
Two patients died. Mean ICU admission time was 47 days. No associa-
tion between presence of infection on [18F]FDG PET/CT and ICU stay 
and all-cause mortality was observed.
Conclusions: In patients with PerCI and clinical suspicion of inflamma-
tion, PET-CT contributes to identification of an infectious or inflamma-
tory focus and results in therapy change. Larger prospective studies 
are needed to determine the impact of PET/CT on length of stay and 
mortality in this patient category.
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Introduction: Abnormalities in Lung ultrasound (LUS) have been 
shown to correlate with pulmonary edema and fluid overload.(1) 
Recently, Lung ultrasound has been used to monitor and guide fluid 
management in intensive care unit (ICU) patients.(2,3) The Venous 
Excess Ultrasound (VExUS) score has been proposed for monitoring 
venous congestion.(4) Both the LUS and VExUS score monitor markers 
of fluid overload.(5) However, their correlation within ICU patients is 
unknown. We hypothesise that higher LUS score and VExUS score are 
positively correlated.
Objectives: The aim of this study is to investigate the correlation 
between LUS and VExUS score.
Methods: This is a single-center prospective cohort study in adult 
ICU patients expected to be admitted for more than 24 h to a tertiary 
mixed ICU. Within 48  h of ICU admission, LUS and VExUS were per-
formed with an interval of 1–2 days, with a maximum of three times. 
We selected LUS score at time of the most abnormal VExUS for analy-
ses. Our primary outcome was the correlation between LUS score and 
VExUS score. Secondary outcomes were correlation between cumu-
lative fluid balance and LUS score and cumulative fluid balance and 
VExUS score. Correlations were tested using Spearman or Pearson sta-
tistic when appropriate.
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Results: From January to April 2023, 36 patients were included. The 
mean age of the cohort was 64(± 13.9), 61% was male. The most com-
mon reason for ICU admittance was sepsis, n = 14 (39%), followed by 
cardiac reasons, mostly out of hospital cardiac arrest, n = 9 (25%). The 
median cumulative fluid balance at time of ultrasound was 1342.7 mL. 
The median LUS score was 6 and the median VExUS score was 1 
(Table  1). No significant correlation between LUS score and VExUS 
score was found: ρ = 0.10, p = 0.55. No significant correlation between 
cumulative fluid balance and LUS score or VExUS score was found 
ρ = -0.004 P = 0.98 and ρ = -0.11 P = 0.49  respectively.

Table 1 (abstract 000949) Ultrasound measurements

Lung Ultrasound (LUS) Score

Median LUS score [IQR] 6[1.5–11.25]

Venous Excess Ultrasound(VExUS) score n %

Median VExUS score [IQR] 1[0–1]

0 15(42)

1 17(47)

2 2(6)

3 2(6)

Conclusions: In this cohort of ICU patients no significant correlation 
between LUS score and VexUS score was found. However, due to a 
relatively small sample size in a mixed ICU population it is too early to 
accurately assess this correlation.
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Introduction: In mechanically ventilated patients with a level of posi-
tive end-expiratory pressure (PEEP) ≥ 10 cmH2O, the PEEP-test, con-
sisting in a transient decrease in PEEP to 5 cmH2O, has been recently 
suggested to detect volume responsiveness [1]. In this princeps study, 
its effects have been assessed on cardiac index (CI) measured with an 
invasive monitoring device. Changes in perfusion index (PI), which 
quantifies the amplitude of the plethysmographic signal, has been 
used as a surrogate of CI variations and might be employed to assess 
the hemodynamic effects of the PEEP-test.
Objectives: We evaluated if changes in PI could detect a positive 
PEEP-test.
Methods: In a prospective observational study conducted in an 
intensive care unit, the PI was measured in 28 patients with acute cir-
culatory failure and no cardiac arrhythmias, under mechanical ventila-
tion with a PEEP level ≥ 10 cmH2O. PI and CI (pulse contour analysis, 
PiCCO2 device) were measured before and during a 1-min PEEP-test. A 
positive PEEP-test was defined by an increase in CI > 8.6%.
Results: Demographical and clinical characteristics at baseline are 
presented in Table 1. During the PEEP test, PEEP was decreased by 7 
(5–10) cmH2O. In the 14 (50%) patients with a positive PEEP-test, CI 
and PI increased by 17 (15–20)% and 14 (9–20)%, respectively. These 
changes were significantly larger than the respective changes in CI 
and PI in patients with a negative PEEP-test (5 [4–8]% and 0 [0–6]%, 
respectively) (Figure  1). A significant correlation between maximal 
changes in CI and PI during the PEEP-test was observed (rho = 0.80 
[0.60–0.90], p < 0.0001). An increase in PI > 7% during the PEEP-test 
reliably detected a positive PEEP-test with an area under the receiver 
operating characteristic curve of 0.94 (0.78–0.99) (p < 0.0001 vs 0.5), a 
sensitivity of 93 (66–100)% and a specificity of 86 (57–98)% (Figure 2).
. 

Table 1 (abstract 000950) Demographical and clinical characteristics 
at baseline

Variables Study 
population 
(n = 28)

Age, years 63 (14)

Male sex, n (%) 18 (64)

BMI, kg/m2 29 (27–32)

SAPS II 40 (35–50)

Norepinephrine, mcg/kg/min 0.16 (0.09–0.6)

Tidal volume, mL/kg 5.9 (0.4)

PEEP, cmH2O 13 (11–15)

Plateau pressure, cmH2O 26 (24–28)

Driving pressure, cmH2O 11 (10–15)

Respiratory system compliance, mL/cmH2O 33 (27–42)

Conclusions: An increase of PI during the PEEP-test > 7% reliably 
detects a positive response of CI to the PEEP-test. In patients in whom 
an invasive monitoring of CI is not available, PI may be used as a sur-
rogate for assessing the PEEP-test effects.
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 Figure 1 (abstract 000950) Changes in perfusion index (PI) during a 
PEEP-test according to PEEP-test response
 

Figure 2 (abstract 000950) Area under the receiver operating char-
acteristic curve generated for the detection of a PEEP-test by the 
changes in perfusion index (PI)
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Introduction: Reactivation of cytomegalovirus (CMV) occurs in up to 
one third of critically ill patients (1). Even though its clinical relevance is 
still under debate, numerous studies have shown an potential increase 
in mortality (2), duration of hospital stay, days on mechanical ventila-
tion (3) and a greater health system resource utilization (4). Effective 
anti-viral drugs against CMV are widely available but can have rel-
evant side effects and might be less effective in resistant strains. The 
hemoperfusion device Seraph 100 Microbind Affinity blood Filter (Ser-
aph-100) can remove certain pathogens, including viruses (5–9). This 
technology mimics a heparin sulfate rich cell surface, as the pathogens 
form a nonreversible bind with heparin coated, ultrahigh molecular 
weight polyethylene beads (9). We have tested the Seraph-100 in a 
patient with a suspected ganciclovir resistant CMV infection to analyze 
its adjuvant effectiveness.
Objectives: Explorative analysis to evaluate Seraph-100`s efficacy in 
reducing CMV viral load by quantitative polymerase chain reaction 
(PCR) in an immunocompromised patient.
Methods: The general consent to use anonymized data was given by 
the patient on admission to the University hospital of Zurich. Accord-
ing to our in house standard, the immunocompromised patient 
received an antiviral treatment with ganciclovir as soon as the ele-
vated CMV viral load was diagnosed, but it increased in the course 
so that ganciclovir resistance was suspected. Given that the patient 
was already on a continuous kidney replacement treatment (CKRT) a 
Seraph-100 was connected in series (post-filter configuration) to the 
extracorporeal circuit with a blood flow (Q) of 80 ml/min and an ultra-
filtration of 250 ml/h. Plasma samples for CMV PCR analysis were taken 
at start and then hourly over a 4-h course of Seraph-100 treatment 
both systemically and post-Seraph. CMV clearance rates were calcu-
lated as CI = Q x (Csyst – Cpost) / Csyst.
Results: To our surprise, we were not able to detect any reduction in 
CMV viral load. The initial systemic CMV DNA concentration of 1590 IE/
ml went up to 1890 IE/ml at the end of the treatment and post-Seraph 
viral copies were even higher from the first sample on with 2220 UI/
ml and increasing up to 2440 IU/ml. Consequently, negative clearance 
rates were calculated (t0: − 31  ml/min, t1: − 12  ml/min, t2: − 13  ml/
min, t3: − 24 ml/min, t4: -23 ml/min).
Conclusions: In this explorative analysis CMV load was not removed 
by Seraph-100. We interpreted the viral load increase in post-Seraph 
samples in the context of hemoconcentration due to ultrafiltration 
during CKRT.
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Introduction: SpO2 target influences oxygen utilization1. It 
was recently shown that oximeter brand influenced the SpO2 
measurements2.
Objectives: To evaluate the impact of the combination of SpO2 tar-
get and oximeter brand on oxygen utilization, oxygen weaning, occult 
hypoxemia and occult hyperoxemia.
Methods: We currently conduct a randomized cross-over study in 20 
stable ICU patients requiring oxygen therapy delivered through nasal 
canula after cardiac surgery. Patients without adequate SpO2 sig-
nal are excluded. Four randomized periods of 10  min are conducted 
in all patients with different SpO2 targets (90 and 94%) and different 
oximeters (Nonin and Philips). For each period we collect the oxygen 
flow and oxygen blood gases at the end of the period. We compared 
the oxygen flow, the rate of occult hypoxemia (SaO2 < 90% with 
SpO2 ≥ 90%) and occult hyperoxemia (SaO2 ˃ 96% with SpO2 ≤ 96%), 
oxygen partial weaning (< 0.5L/min) or complete weaning and the rate 
of high O2 flow requirements (˃ 5L/min).
Results: We present preliminary data based on first 18 patients (mean 
age 69 ± 9 years, 15 were men, all had light skin pigmentation, none 
had shock). At baseline, SpO2 was 93.2 ± 1.9% and oxygen flow was 
2.0 ± 1.5 L/min. Main results for the oxygen flow and oxygenation 
parameters in the different study periods are displayed in the figure. 
Differences in mean oxygen flow during Nonin 90 (1.7 ± 2.0 L/min) 
and Philips 94 (2.1 ± 2.1 L/min) are not statistically different (P = 0.11). 
However, all other comparisons of the oxygen flow are statistically dif-
ferent. The rate of complete weaning was 50% in the Philips 90 period 
and 0% in other periods. Oxygenation parameters (SaO2, PaO2) were 
similar during Nonin 90 (94 ± 1%, 72 ± 5  mmHg) and Philips 94% 
(94 ± 1%, 72 ± 8  mmHg). Conversely, there were statistically different 
oxygenation levels with Nonin 94 (97 ± 1%, 91 ± 6 mmHg) and Philips 
90 (91 ± 1%, 64 ± 5 mmHg).
Conclusions: In patients requiring conventional oxygen therapy, the 
SpO2 target, the oximeter brand and even more the combination of 
both had major impact on oxygen utilization, oxygen weaning and 
both occult hypoxemia and hyperoxemia. Patients managed with 
Nonin 90 and Philips 94 had similar oxygen flow and similar arterial 
oxygenation parameters. These data underline the necessity to use 
corrected SpO2 targets rather than universal SpO2 targets to manage 
oxygen therapy.

Comparison of oxygen flow utilization in different study conditions: 
Philips 90, Nonin 90, Philips 94, and Nonin 94) and ratio of oxygen utili-
zation for the different tested conditions.
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Introduction: It is known that Covid-19 has, at least initially, a nonspe-
cific clinical course and that up to 17% of patients may require invasive 
mechanical ventilation (1). Many patients are initially managed with 
non-invasive mechanical ventilation through a High Flow Nasal Can-
nula and Bilevel Positive Airway Pressure (2). The patient is intubated 
in a decision that may involve level of consciousness, respiratory rate, 
oxygen saturation, fraction of inspired oxygen and breathing pattern 
(3). Thus, there may be significant differences between physicians with 
regard to the correct time to intubate a patient, and this possible delay 
may impact the clinical outcome (3).
Objectives: To analyze the relationship between intubation day and 
mortality in COVID-19 patients.
Methods: We performed a cohort study considering all COVID-19 
patients consecutively admitted between March 2020 and December 
2020 requiring supplemental oxygen. The primary outcome was hos-
pital mortality after intubation, and a Cox model adjusted by SAPS-3 
was used to evaluate the effect of time from onset of hospital admis-
sion to intubation in mortality.
Results: A total of 250 patients were evaluated and 73.6% were intu-
bated. Overall, the median to intubation was 4 (2–7) days after hospi-
tal admission. Mortality occurred in 68 (27.2%) patients in which the 
intubation was done more than 4 (2.0–5.75) days after hospital admis-
sion. Adjusted mortality hazard ratio to the patients intubated before 
than 4 days was 0.68 (95% CI, 0.52 to 0.88), between 5 and 10 days 1.74 
(95% CI, 1.06 to 2.87) and those more than 10 days was 2.74 (95% CI, 
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1.02 to 7.34). Hospital length of stay was different among intubated 
patients before and after 4  days [28 (18.7–43.2) vs. 36 (25–56) days], 
difference 7 days (95% CI, 2 to 12) P = 0.01. All sensitivity analyses con-
firmed the robustness of our findings.
Conclusions: An early approach to invasive mechanical ventilation 
improved outcomes in this cohort of COVID-19 patients, delaying intu-
bation in the course of symptoms may be associated with higher mor-
tality (Figure 1).

Figure 1 (abstract 000954) Kaplan–Meier curve with estimated mor-
tality in 60 days with intubation performed before and after 4 days
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Introduction: Extracorporeal membrane oxygenation (ECMO) is a 
method of providing cardiac or respiratory support. The ECMO circuit 
increases the chances of developing thromboembolism, and most 
patients during ECMO are treated with heparin with close anti-Xa 
monitoring.[1] Despite this, cannula-associated deep vein thrombosis 
(CaDVT) is a recognised and frequently occuring complication.[1] Due 
to this, ultrasound (US) of deep veins associated with the ECMO circuit, 
such as the internal jugular veins and femoral veins, is routinely per-
formed post decannulation.[2] The inferior vena cava (IVC) is not ana-
lysed routinely, and the incidence and significance of clots in this area 
has not been fully elucidated. A pre-COVID pandemic study showed 
54.9% patients had a thrombotic event, with 29.3% CaDVT, and 46.2% 
IVC thrombosis.[3].
Methods: Single-centre, retrospective, observational study. 309 
patients who had ECMO treatment at Royal Brompton Hospital 
between November 2019 to March 2022 were analysed. Patients were 
excluded if they died on ECMO, if they were repatriated before US, or 
if the post-decannulation US occurred over one week after decannula-
tion. 213 patients were included.
Results: 213 patients (all VV-ECMO) were included. Cannulation sites 
were evaluated in 213 patients and IVC was evaluated in 128 patients. 

A clot is defined as a thrombus or a fibrin sheath. 43% of patients pre-
sented with a clot (n = 91, in IVC, iliac, femoral, jugular, or saphenous 
veins). The incidence of CaDVT was 29.6% (63/213 for femoral or jugu-
lar clot), and IVC clot was 28.1% (36/128), of which 61% (22/36) had 
isolated IVC clot. 14 patients had both CaDVT and IVC clot. Characteris-
ing the IVC clots, 14% (5/36) was a thrombus, and 31/36 (86%) was a 
fibrin sheath/cast.
Conclusions: The incidence of IVC thrombosis is high in the post-
COVID ECMO cohort. The IVC clot occurred independently of CaDVT 
in the majority of cases (61%). The majority of IVC clots were fibrin 
sheaths/casts. This is comparable to our previous pre-COVID data on 
IVC clots. Further research should focus on the clinical significance of 
an isolated IVC thrombus, and contributing factors in the develop-
ment of an isolated IVC thrombus.
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Introduction: SpO2 target influences oxygen utilization with 
increased by threefold the oxygen flow with 4% difference in SpO2 tar-
get1. It was recently showed that oximeter brand influenced the SpO2 
measurements2. Combination of the errors on the SpO2 measurement 
related to the oximeter brand and choice of different target may have 
major impact on the clinical management of patients in the clinical 
practice and during research. One solution may be to use a corrected 
SpO2 target rather than an universal SpO2 target to homogenize the 
practices. The other solution is to correct the SpO2 values based on 
the known SpO2-SaO2 biases.
Objectives: The objective of the study was to evaluate if the utilization 
of a corrected SpO2 target or of corrected SpO2 values could homog-
enize the O2 management.
Methods: We performed a secondary analysis of the Oxygap study to 
evaluate the oxygen utilization (Increase, Decrease or No change of 
O2 support) in the 211 included patients. The oxygen flow was modi-
fied based on individual SpO2 values to maintain (i) a non corrected 
SpO2 target of 92–96%, using the Nonin, Nellcor, Masimo, Philips and 
(ii) a corrected SpO2 target with same pulse oximeters. The correcting 
factors were based on the SpO2-SaO2 bias for each oximeters found 
in the Oxygap study2, respectively − 3.1, − 0.3, − 0.2 and + 0.9%. We 
also evaluated the impact of the utilization of corrected SpO2 values, 
based on the known SpO2-SaO2 bias.
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Results: Based on the values obtained in the Oxygap study with 211 
patients, the oxygen management showed significant discrepancies 
when SpO2 were not corrected or when SpO2 target was not cor-
rected (Figure, panel A). When SpO2 values were corrected (Figure, 
panel B) or when SpO2 target were corrected (Figure, panel C), the 
management of oxygen support was homogenize with reduction of 
discrepancies.
Conclusions: The utilization of corrected SpO2 values or corrected 
SpO2 target may allow to reduce the large discrepancies in O2 utili-
zation based on confounding factors related to pulse oximetry meas-
urements. Additional corrections based on skin pigmentation will be 
required when bias will be adequately evaluated.

Management of oxygen support in the cohort of 211 patients of the 
OXYGAP study to maintain SpO2 within 92–96% with uncorrected 
SpO2 (Panel A), with corrected SpO2 (Panel B) or with corrected SpO2 
target (Panel C)
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Introduction: The reasons for unscheduled return visits to the paedi-
atric emergency department (PED) within 72 h after PED-discharge are 
subject to debate, e.g. some studies found that they are mainly justi-
fied and occasionally lead to direct admission to the paediatric inten-
sive care unit (PICU), [1], while other studies consider most of them 
avoidable [2].
Objectives: The following analysis is an ongoing project since 2019. 
It aims to use big data in order to explore the reasons for unsched-
uled return visits to the PED. It is continuously updated once new data 
become available, i.e. once new studies have been published. Earlier 
analyses have been presented at conferences in Switzerland and Ger-
many [3]-[5]. With almost 30 million cases globally, it belongs to the 
largest analyses in paediatric emergency medicine.

Methods: A PubMed literature search included all studies until 31st 
of March 2023 (i.e. the month prior to the ESICM LIVES 2023 abstract 
deadline). It had the search terms “emergency department”, “return”, 
“72  h” as well as the two different forms of spelling “pediatric – pae-
diatric.“ Publications without restriction to location or language were 
included. 29 publications with over 29.8 million PED visits and 804,422 
unscheduled return visits were identified in 4 continents. These were 
(in alphabetical order): Africa, Asia, Europe, and North America. To 
evaluate the causes for PED-return, the reasons identified in each 
study were put in relation to the total number of studies, e.g. in x stud-
ies out of the total number of 29 studies, the reason "clinical condi-
tion" was the cause for an unscheduled PED-return. This permitted the 
calculation of a ratio for each reason. For example, the ratio for the rea-
son "clinical condition" was defined as the number of studies x where 
the clinical condition was identified as the reason for unscheduled 
PED-returns, divided by 29. Sometimes several reasons were identified 
per study, for instance the clinical condition as well as young age (e.g. 
infants with worsening symptoms). After calculating the ratios, 95 per-
cent confidence intervals of these ratios were computed by applying 
the modified Wald method (GraphPad, San Diego, CA, USA). The ratios 
and their confidence intervals permitted an overview of the reasons 
for unscheduled PED returns.
Results: Irrespective of the size of the study or the location, the main 
reason for unscheduled PED-returns is the clinical condition with 
worsening symptoms or failed improvement (21 out of 29 studies, 
ratio 0.72, 95% CI 0.54–0.86), followed by young age (12/29 studies, 
ratio 0.41, 95% CI 0.25–0.59), organizational aspects (e.g. reachability 
of a paediatrician or family physician, 7/29 studies, ratio 0.24, 95% CI 
0.12–0.42), failed coping attempts by the caregivers (7/29 studies, ratio 
0.24, 95% CI 0.12–0.42), gender aspects (5/29 studies, ratio 0.17, 95% 
CI 0.07–0.35) and cultural aspects (3/29, ratio 0.1, 95% CI 0.03–0.27).
Conclusions: This big data analysis showed similar results in every 
continent. Unscheduled return visits to the PED are mostly justified, 
as the main reason is the clinical condition, i.e. worsening symptoms 
or failed improvement. This sometimes led to direct PICU-admission 
due to clinical deterioration. Therefore, it is absolutely vital to take 
unscheduled return visits seriously. When looking at the confidence 
intervals, all other identified reasons play a minor role compared to the 
clinical condition. There is no doubt that an unscheduled PED return 
is not always justified and might also be avoidable. However, when 
incorporating as many data from as many regions as possible, there is 
evidence that on a global level, unscheduled PED returns are generally 
justified. Further evidence stems from the fact that the main two rea-
sons for PED return (clinical condition and young age) are almost the 
same in every continent. Similar to a prior analysis [5], limitations are 
that the period "young age" was not defined equally in every study, 
with a range from birth up to 6.5 years in some studies. In addition, the 
study sizes varied substantially. North America not only contributed 
the largest number of studies, but also had studies with the highest 
number of PED cases, where for example a single study contributed 
to more than 25 million cases. Nevertheless, the general findings are 
robust irrespective of the continent or the number of cases per study.
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Introduction: The duration of mechanical ventilation is associated 
with increased mortality and the development of post intensive care 
syndrome. Sonographic measurements of the diaphragm taken at 
the time of weaning failure have been used as predictors of success-
ful weaning outcome. However, the importance of monitoring the 
diaphragm from unit admission is increasingly being recognized. 
Identifying patients at risk of prolonged intubation at the time of unit 
admission could allow for focused treatment interventions aimed at 
prevention of ventilator induced diaphragm dysfunction and reducing 
time on the ventilator.
Objectives: To explore the associations between sonographic meas-
ures of the diaphragm within the first three days of unit admission and 
ventilation time.
Methods: This prospective observational cohort study was conducted 
in a tertiary hospital from March 2017 to August 2017, and received 
approval from the Institutional Health Research Ethics Committee 
(S16/09/173). Sonographic measurements of the diaphragm were 
initiated within 24  h of intubation, at the zone of apposition using 
a 5–12  MHz ultrasound transducer. Diaphragm thickness (Tdi) was 
measured at end-inspiration and end-expiration, and diaphragm 
thickening fraction (DTF) was calculated as the percent change 
between thickness at end-inspiration and end-expiration. All meas-
urements were performed by a single researcher. Data was analysed 
in consultation with a statistician including correlation analysis using 
Pearson or Spearman’s rho test as indicated and between- group dif-
ferences using Mann–Whitney U test.
Results: Forty-nine mechanically ventilated participants were assessed 
within 24  h of intubation, with a mean age of 46.69 ± 18.25  years, 
mean APACHE score of 16.20 ± 8.96, and n = 13 (27%) of patients 
died in the ICU. The median time on ventilation was 56.5 h (IQR: 20 – 
359.5), with the majority of patients (84%, n = 41) being ventilated for 
less than seven days. Moderate to strong positive correlations were 
observed between Tdi inspiration and expiration over the first three 
days and ventilation time. All correlations were significant. A mod-
erate negative correlation was found between DTF and ventilation 
time. However, this negative correlation was only significant on Day 
3 (Table  1). Additionally, there was a significant difference in day 1 
DTF (p = 0.016*) between patients who were extubated within 7 days 
of unit admission and patients who were intubated for longer than 
7 days. APACHE II and C-reactive protein (CRP) on unit admission were 
moderately correlated with time on the ventilator (Table 2).
Conclusions: Sonographic measures of the diaphragm taken within 
the first three days of unit admission are associated with ventilation 
outcome. However, APACHE II score and CRP on unit admission may 
act as potential confounders. The findings from this study will inform 
the planning of a study aimed to develop a predictive model that 
incorporates sonographic measures at unit admission, to estimate 
the probability of extended time on ventilator. Further investigation is 
warranted to determine the clinical utility of these findings in the con-
text of patient care.
Table 1

Table 2
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Introduction: Definition of temporal serum proteome profiles after 
out-of-hospital cardiac arrest may identify biological processes asso-
ciated with severe hypoxia–ischemia and reperfusion. It may further 
explore intervention effects for new mechanistic insights, identify 
candidate prognostic protein biomarkers and potential therapeutic 
targets.
Objectives: This pilot study aimed to investigate serum proteome 
profiles from unconscious patients admitted to hospital after out-of-
hospital cardiac arrest according to temperature treatment and neu-
rological outcome.
Methods: Serum samples at 24, 48, and 72  h after cardiac arrest at 
three centres included in the Target Temperature Management after 
out-of-hospital cardiac arrest trial underwent data-independent acqui-
sition mass spectrometry analysis (DIA-MS) to find changes in serum 
protein concentrations associated with neurological outcome at 
6-month follow-up and targeted temperature management (TTM) at 
33 °C as compared to 36 °C. Neurological outcome was defined accord-
ing to Cerebral Performance Category (CPC) scale as “good” (CPC 1–2, 
good cerebral performance or moderate disability) or “poor” (CPC 3–5, 
severe disability, unresponsive wakefulness syndrome or death).
Results: Of 78 included patients [mean age 66 ± 12 years, 62 (80.0%) 
male], 37 (47.4%) were randomised to TTM at 36  °C. Six-month out-
come was poor in 47 (60.3%) patients. The DIA-MS analysis identified 
and quantified 403 unique human proteins. Differential protein abun-
dance testing comparing poor to good outcome showed 19 elevated 
proteins in patients with poor outcome (log2 fold change (FC) range 
0.28–1.17) and 16 reduced proteins (log2(FC) between -0.22 and 
-0.68), involved in inflammatory/immune responses and apoptotic sig-
nalling pathways for poor outcome and proteolysis for good outcome 
(Figure 1 a-b). Analysis according to level of TTM showed a significant 
protein abundance difference for six proteins (five elevated proteins in 
TTM 36  °C (log2(FC) range 0.33–0.88), one reduced protein (log2(FC) 
− 0.6)) mainly involved in inflammatory/immune responses only at 
48 h after cardiac arrest, with no significant changes during tempera-
ture intervention (Figure 1c). In an interaction analysis between neuro-
logic outcome and temperature target, a significant association for the 
antioxidant extracellular superoxide dismutase was shown. Extracel-
lular superoxide dismutase was elevated in patients with a poor out-
come treated at a target temperature of 36 °C.
Conclusions: Serum proteome profiling revealed an increase in 
inflammatory/immune responses and apoptosis in patients with poor 
outcome. In patients with good outcome, an increase in proteolysis 
was observed, whereas TTM-level only had a modest effect on the 
proteome profiles. Further validation of the differentially abundant 
proteins in response to neurological outcome is necessary to validate 
novel biomarker candidates that may predict prognosis after cardiac 
arrest.

Figure  1 (abstract 000961) Proteomic analysis results for protein 
abundance according to neurological outcome and temperature treat-
ment. a) Volcano plots for the differential abundance of proteins for 
neurological outcome at 24, 48, and 72 h. Positive log2(FC) indicates 
good outcome, negative log2(FC) indicates poor outcome. Statistically 
significant proteins (adjusted p-value ≤ 0.05) and regulated proteins 
(absolute log2(FC) > 1) are labeled in red. Proteins with a significant 
adjusted p-value with a log2(FC) between − 1 and 1 are labeled in 
yellow, and statistically nonsignificant proteins with an absolute 
log2(FC) < − 1 or > 1 are labeled in green. b) Proteins enhanced for neu-
rological outcome were annotated by selected gene ontology terms 
for biological process. The average log2(FC) for all proteins included in 
each term is plotted to show the direction of average change for poor 
outcome (in red) as compared to good outcome (in blue). c) Volcano 
plots for the differential abundance of proteins between tempera-
ture treatment of 36 °C to 33 °C at 24, 48, and 72 h. Positive log2(FC) 
indicates treatment with 36 °C, negative log2(FC) indicates treatment 
with 33 °C. Proteins with a significant adjusted p-value with a log2(FC) 
between -1 and 1 are labeled in yellow, and statistically nonsignificant 
proteins with an absolute log2(FC) < − 1 or > 1 are labeled in green
Abbreviations: CPC – Cerebral Performance Category; AFM – Afamin; 
ANG – Angiogenin; ASL—Argininosuccinate lyase; C7—Complement 
component C7; CCL14—C–C motif chemokine 14; CHGA—Chro-
mogranin-A; CHI3L1—Chitinase-3-like protein 1; COL6A—Collagen 
alpha-1(VI) chain; CPB1—Carboxypeptidase B; FCN2 – Ficolin-2; GSN 
– Gelsolin; ICAM1 – Intercellular adhesion molecule 1; IGFBP2—Insu-
lin-like growth factor-binding protein 2; IGFBP4—Insulin-like growth 
factor-binding protein 4; IGHV3-13—Immunoglobulin heavy variable 
3–13; IGHV3-23—Immunoglobulin heavy variable 3–23; IGLV7-43—
Immunoglobulin lambda variable 7–43; ITIH1—Inter-alphatrypsin 
inhibitor heavy chain H1; ITIH2—Inter-alpha-trypsin inhibitor heavy 
chain H2; ITIH4—Inter-alpha-trypsin inhibitor heavy chain family 
member 4; MASP1—Isoform 2 of Mannan-binding lectin serine pro-
tease 1; NIBAN3—Protein Niban 3; PCSK9—Proprotein convertase 
subtilisin/kexin type 9; PROZ—Vitamin K-dependent protein S; 
RNASE1—Ribonuclease pancreatic; SBSN—Suprabasin; SFTPB—Pul-
monary surfactantassociated protein B.
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Introduction: Common anticoagulation strategies in continuous renal 
replacement therapy (CRRT) are regional citrate anticoagulation (RCA), 
unfractionated heparin (UFH), and no anticoagulation. The KDIGO Clini-
cal Practice Guideline for AKI 2012(1) recommend using RCA, rather than 
UFH, as first choice anticoagulation for patients without contraindica-
tions to RCA. Citrate toxicity is a major complication of RCA (2). Hyper-
lactatemia predicts RCA accumulation (3), and therefore, universal RCA 
prescription for CRRT as per current guidelines, may be inappropriate 
in patients with severe hypoperfusion states, particularly cardiogenic 
and septic shock.
Objectives: To assess the effect of anticoagulation strategies (RCA, 
UFH and Nil) in CRRT on haemodynamic status in critically ill AKI 
patients with shock.
Methods: A retrospective study was carried out in a single tertiary 
referral centre ICU in Ireland. Data were collected retrospectively from 
the ICU Electronic Clinical Information System database (Metavision®). 
The patient cohort included all patients admitted to ICU who received 
CRRT in 2021 – 93 patients were identified. Demographics, ICU admis-
sion indication (categorised by organ failure support type), the pres-
ence of shock on CRRT commencement, CRRT anticoagulation type 
and patient outcomes (including ICU length of stay, and mortality) 
were all recorded from the database. Vasopressor requirements were 
recorded on ICU admission and on CRRT commencement. Peak vaso-
pressor requirements within 24 h of CRRT start were also recorded. A 
Noradrenaline Equivalence (NAE) was calculated for all three afore-
mentioned times.
Results: 93 patients (mean age, 63 years; 69.9% male) were included 
in the study, categorised by anticoagulation subgroup:

Table 1 (abstract 000962) Anticoagulation Subgroups and ICU 
Length of Stay (LOS)

Anticoagulant Number 
of patients 
(%)

ICU LOS (days)

RCA 49 (52.7%) 14.38

Nil anticoagulation 19 (20.4%) 5.95

Heparin anticoagulation 11 (11.8%) 9.22

RCA switch 9 (9.7%) 15.24

Nil to anticoagulation switch 5 (5.4%) 16.32

In-ICU mortality occurred in 12 RCA (24.5%, mean 11.92 days), 3 
heparin (27.3%, mean 6.11 days), and 10 Nil anticoagulation patients 
(52.6%, mean 2.58 days). Vasopressor requirements were present in 
67.3% RCA (mean NAE 0.262 mcg/kg/min), 45.5% heparin (mean NAE 
0.290 mcg/kg/min) and 79.0% nil anticoagulation (mean NAE 0.330 
mcg/kg/min) commencing CRRT, increasing to 77.6%, 63.6%, and 
89.5%, respectively, within a 24 h period post-commencement. Peak 
vasopressor requirements in a 24-h-period post CRRT commencement 
were lower in the RCA group (mean NAE 0.353 mcg/kg/min) than hep-
arin (mean NAE 0.432 mcg/kg/min) or nil anticoagulation (0.465 mcg/
kg/min).
Conclusions: This study is ongoing, however, preliminary findings 
suggest that in critically ill patients with AKI and shock receiving CRRT, 
RCA does not exacerbate haemodynamic compromise with respect to 
heparin or nil anticoagulation.
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Introduction: In the last decades, the survival of cancer patients has 
increased exponentially. Taking this fact into account, more cancer 
patients are admitted to out intensive care units.
Objectives: The main outcome is to analyze the factors related to in-
hospital mortality (ICU and hospital ward less than 1 month after dis-
charge from ICU) of oncohaematological patients in the intensive care 
unit with an active diagnosis of: solid organ tumor, lung neoplasia or 
haematological malignancies.
Methods: Retrospective descriptive study of oncohematological 
patients admitted for medical, surgical or coronary reasons in the 
intensive care unit in the period 2017–2022.
Sociodemographic, clinical-analytical and mortality parameters are 
described. In addition, specific scales related to oncohematology were 
calculated: ECOG (quality of life), and MASCC (infectious complica-
tions); as well as the Charlson comorbidity scale and the APACHE II 
prognostic classification scale.
Differences between survivors and deaths (intra-ICU and/or in the first 
month after being discharged to the ward) were analyzed using sta-
tistical analysis with Pearson’s Chi-square test or Fisher’s exact test for 
qualitative variables or t-Student’s test and Levene’s test for quantita-
tive variables. The required significance threshold was 0.05.
Results: A total of 81 patients were included: solid tumors (n = 31), 
lung (n = 7) and hematological malignancies (n = 43). A total of 33 
patients died during thier stay in the ICU or in less than a month on 
the hospital ward.
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In the qualitative variables analysis, we found a statistical association 
between the probability of hospital death and the following variables: 
treatment with antibiotics in the 48 h prior to admission (OR 4.375; 
95% CI 1.640–11.673), neutropenia (OR 3.193; 95% CI 1.174–8.688), 
hypotension on admission (MAP < 60 mmHg) (OR 2.667; 95% CI 1,029–
6,912), the connection to MV (OR 2,889; 95% CI 1,051–7,938) and the 
duration of MV both in the first 24 h of admission (OR 2,875; 95% CI 
1,082–7,367) as beyond 24 h (OR 2.917; 95% CI 1.570–7.311), the diag-
nosis of ARDS (OR 11.556; 95% CI 4,025–33,175), the prone maneuver 
(OR 5.5; 95% CI 1,570–19,226) and the use of CRRT (OR 3,807; 95% CI 
1,315–11,022).

 Table 1 (abstract 000954) Statistically significant quantitative vari-
ables

VARIABLES DEATHS SURVIVORS DIFFERENCE 
OF MEANS

CONFIDENCE 
INTERVAL(95%)

STATIS‑
TICAL 
SIGNIFI‑
CANCE

AGE 60,08 65,55 − 5,46 0,43–10,50 0,031

MASCC 
SCALE

10,46 13,42 − 2,78 0,35–5,20 0,02

RESPIRA-
TORY

RATE

27,06 22,08 4,97 1,63–8,31 0,006

HEART RATE 107,42 96,71 10,71 0,58–20,845 0,038

GLASGOW 
COMA 
SCORE

14,39 12,73 1,66 0,02–3,30 0,026

PLATELETS 
(MM3)

86,515,15 176,068,75 − 89,553,59 51,66–127,452,19 0,001

PCR (MG/L) 226,68 103,35 123,32 26,78–70,01 0,001

LDH (U/L) 582,45 402,29 180,16 60,01–300,31 0,004

FIO2 93,27 65,63 27,64 15,14–40,14 0,001

Conclusions: The factors associated with the probability of death in 
oncohematological patients are diverse, highlighting the use of inva-
sive respiratory support, shock on admission, CRRT and the MASCC 
scale.

Topic: Haematologic-oncologic issues in the ICU.
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Introduction: Sepsis and its most severe form, septic shock, has a high 
fatality rate as a consequence of the evolution to multiorgan dysfunction. 
A possible explanation for the development of organ dysfunction is the 
persistence of tissue hypoperfusion, even after the restoration of macro-
hemodynamic parameters. In addition, improved microcirculation in 
patients with septic shock appears to be associated with lower mortality.
Initial experimental and clinical studies with vasodilator drugs like 
nitroglycerin suggest that it is possible to improve tissue perfusion in 
shock states (8–12). The rationale for using vasodilators such as nitro-
glycerin is based on the potential to recruit microcirculation and lead 
to improved flow in the microcapillary network.
Monitoring peripheral perfusion is a good alternative to assess tis-
sue perfusion and appears to be attractive to assess the effects of 

nitroglycerin in septic shock after reaching macrohemodynamic resus-
citation targets.
Objectives: To assess whether infusion of nitroglycerin in patients 
with septic shock improves capillary refill time within the first 24 h of 
shock diagnosis.
Methods: Prospective interventional pilot study in patients with sep-
tic shock admitted to the Intensive Care Units of the Hospital Santa 
Casa de Porto Alegre. Inclusion criteria: patients > 18  years, with sep-
tic shock (norepinephrine need after fluid replacement), with mean 
arterial pressure (MAP) ≥ 65 mmHg, who persist with hyperlactatemia 
(> 2.0  mmol/l) and capillary refill time (CRT) > 5  s. Informed consent 
obtained from the legal guardian. Protocol: Initial infusion of 2 mg/h of 
nitroglycerin (T0), the dose being doubled every 15 min up to a maxi-
mum of 16 mg/h in 45 min (T45). Hemodynamic parameters and CRT 
were evaluated at the same time intervals (T0, T15, T30, T45, T60) and 
after 30 min of infusion suspension (T90).
Results: 10 patients were included. In one patient NTG was stopped 
after the start of the infusion and in another patient at increasing the 
dose from 8 mg/h to 16 mg/h. CRT decreased for nine patients at T60 
(T0: 6.5 ± 0.7  s vs. T60: 3.6 ± 0.9  s, p < 0.001). Six patients normalized 
the CRT (≤ 3  s). The norepinephrine dose (T0:0.52 ± 0.20 mcg/kg/h 
vs. T60: 0.53 ± 0.23 mcg/kg/h, p = NS) and MAP (T0: 77 ± 6 mmHg vs. 
T60:69 ± 6 mmHg, p = NS) remained stable.
Conclusions: Nitroglycerin infusion was shown to be effective to 
improve capillary refill time in patients with septic shock.

Figure (abstract 000954) Individual time course of capillary refill 
time (CRT) during the study protocol. Time points are defined as 
before the start of nitroglycerin infusion (T0), T15, T30, T45 (every 15 
min increase in nitroglycerin infusion), T60 maximum dose of nitro-
glycerin (16mg/h), and after 30 min the end of the nitroglycerin infu-
sion (T90). the dotted line signals the normal value for the CRT. ANOVA 
for repeated measures #p < 0.001 T60 vs initial value (Tukey)
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Introduction: Association of Significant Elevation of NETosis and 
Nucleosome Biomarkers measured by Volition Nu.Q® NETs assay with 
Mortality in Patients with Septic Shock
Objectives: Introduction: Understanding the mechanisms underly-
ing immune dysregulation in sepsis is a major challenge I vcn develop-
ing more individualized therapy, as early and persistent inflammation, 
as well as immunosuppression, play a significant role in pathophysiol-
ogy. Neutrophils, release extracellular traps (NETs) as part of the anti-
microbial response, which can neutralize and kill microorganisms. 
However, excessive NETosis may also contribute to pathogenesis, tis-
sue damage and organ dysfunction. This process has been hypoth-
esized to be associated with severity and mortality. Recently, a novel 
automated assay has been proposed for the routine measurement 
of nucleosomes, which are fundamental units of chromatin that are 
released during NETosis.
Objective: The aim was to measure nucleosome levels in septic shock 
patients and to determine association with mortality.
Methods: 151 septic shock patients (SEPSIS-3 definition, IMMUNOSEP-
SIS cohort) were included. Plasma samples were obtained at 3 time-
points (day (D) 1–2, D 3–4, D 5–8 after admission). Nucleosomes were 
measured using the chemiluminescent Nu.Q® NETs immunoassay, 
CE-IVD (Belgian Volition SRL, Belgium). IL-6 was measured with Ella 
automated immunoassay system (Bio-Techne). Immunological cellular 
parameters were measured by flow cytometry (Beckman Coulter).
Results: Main patients’ characteristics were (as median): age (69), SAPS 
II (65), SOFA (10), day-28 mortality 45%. Immunological parameters 
indicated early inflammation (IL-6 = 1335 pg/mL at D 1–2) along with 
marked immunosuppression (e.g., mHLA-DR = 3853 AB/C and CD4 
lymphocytes = 338 /µL at D 3–4). The nucleosome levels were mark-
edly and significantly elevated at all-time points compared to the 
control group (Fig.  1A). We found significantly positive correlation 
between nucleosome levels and organ failure and severity scores, IL-6 
concentrations and neutrophil count. Significantly higher values (D 
1–2 & 3–4) were measured in non-survivor patients (28-day mortality, 
Fig. 1B). This association was still significant after multivariate analysis 
and was more pronounced with highest concentration (upper quar-
tile, Fig. 1C). Early (D 1–2) increased nucleosome levels were also inde-
pendently associated with D5 mortality. At D 5–8, persistent elevated 
nucleosome levels were negatively correlated to mHLA-DR values.

Conclusions: This study is the first to concomitantly investigate both 
nucleosomes and immunological parameters in septic shock, and it 
reports a significant elevation of nucleosome in patients during a one-
week follow-up. The nucleosome levels showed correlation with neu-
trophil count and IL-6 and were found to be independently associated 
with mortality on day 5 and 28. Therefore, nucleosomes measured by 
Nu.Q® NETs seems to be a promising biomarker for detecting hyper-
inflammatory phenotype upon a patient’s admission. Additional inves-
tigations are required to evaluate the potential association between 
NETosis, sustained elevation of nucleosome and the development of 
sepsis-induced immunosuppression.

Figure  1 (abstract 000966) .
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Introduction: Mechanical ventilation (MV) is a life support technique 
in critically ill patients. However, it may lead to ventilator-induced 
lung injury (1). The contribution of driving pressure (DP) and respira-
tory rate (RR) to VILI was recently reported in patients according to the 
mathematical formula 4DP + RR (2). However, different combination 
of DP and RR providing the same 4DP + RR were not tested in healthy 
lungs to assess whether they could differently contribute to VILI.
Objectives: The aim of the study is to explore whether DP and RR 
could differently contribute to VILI despite keeping the same 4DP + RR 
in an experimental model of healthy rats.
Methods: Rats were anesthetized and mechanical ventilated for 4  h 
with different ventilatory strategies depending to the experimental 
group and keeping constant 4DP + RR = 140 as follows: Group 1, DP 
10 and RR 100 (n = 4); Group 2, DP 20 and RR 60 (n = 4); Group 3, DP 
25 and RR 40 (n = 4); Group 4, DP 30 and RR 20 (n = 4). Other ventila-
tory parameters were set as follows: I/E 50%, PEEP 2 cmH2O, and FiO2 
1.0. A group of healthy non anesthetized rats was used as control. A 
recruitment maneuver was performed each hour (30 cmH2O × 10  s). 
Hemodynamics and airway pressure were monitored during MV. At 
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4  h, arterial blood gas analysis and respiratory system static compli-
ance (Cpl,rs) were evaluated; a lobe from right lung was removed for 
wet to dry ratio (W/D); a lung micro-CT scan and bronchoalveolar lav-
age (BAL) were performed to evaluate lung density and cell count, 
respectively.
Results: After 4  h of MV, Group 4 showed a significant reduction 
in PaO2/FiO2 as compared to other groups and trended to a lower 
Cpl,rs. Edema was more pronounced in Group 4 and – accordingly 
– lung density was the highest among the groups by the CT evalua-
tion (Table). The number of polymorphonuclear cells (PMNs) in BAL 
increased over increasing levels of DP and were significantly higher in 
Group 3 and 4 (Figure).

 Table (abstract 000967) Pulmonary function (PaO2/FiO2 and Cpl,rs), 
Edema (W/D) and micro-CT scan after 4 h of MV. *p < 0.05 vs Healthy, 
Group 1, Group 2 and Group 3

Healthy Group 1
DP10RR100

Group 2
DP20RR60

Group 3
DP25RR40

Group 4
DP30RR20

ANOVA

PaO2/FiO2 
(mmHg)

526 ± 24 403 ± 53 432 ± 55 474 ± 29 98 ± 38 * P < 0.001

Cpl,rs (ml/
cmH2O)

0.55 ± 0.07 0.38 ± 0.07 0.46 ± 0.03 0.44 ± 0.03 0.28 ± 0.10 p = 0.125

W/D 5.77 ± 0.34 6.39 ± 0.40 6.24 ± 0.25 7.04 ± 0.45 11.54 ± 0.82* p < 0.001

CT (HU) -570 ± 10 -457 ± 63 -396 ± 52 -406 ± 63 -165 ± 112 p = 0.049

Conclusions: At 4 h, in an experimental model of healthy rats under-
going mechanical ventilation by changing the levels of DP and RR 
contribution within the same 4DP + RR, the group with the higher DP 
showed a lower Cpl,rs, lower oxygenation, higher lung edema, density 
and PMNs infiltrates as compared to the other groups. BAL PMNs seem 
to gradually increase over increasing levels of DP, while respiratory 
mechanics, lung weight and density seem to remain stable in the pres-
ence of a DP < 25. A higher DP seems a stronger contributor to VILI as 
compared to a higher RR despite keeping the same 4DP + RR.

Figure (abstract 000954) PMNs in BAL after 4 h of MV. ANOVA 
p = 0.0005. *p < 0.05 vs Healthy, Group 1, Group 2. °p < 0.05 vs Healthy 
and Group 1. BAL = bronchoalveolar lavage; PMNs = polymorphonu-
clear cells
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Introduction: Invasive mechanical ventilation is a commonly applied 
support in critically ill patients with acute56 respiratory failure. While 
often life–saving, it has the potential to induce lung injury, espe-
cially57 when too large tidal volumes (VT) are used in patients with 
existing lung injury, i.e., in patients with58 acute respiratory distress 
syndrome (ARDS). There is no consensus on whether ventilation 
with59 low VT prevents lung injury in patients at risk of ARDS.
Objectives: To determine whether a low tidal volume (VT) strategy is 
more effective than an intermediate VT strategy in preventing pulmo-
nary complications in patients at risk of ARDS development.
Methods: A randomized clinical trial was conducted in invasively 
ventilated patients with a Lung Injury Prediction Score (LIPS) > 4 per-
formed in the intensive care units of ten hospitals in Spain and one in 
the United States of America (USA) from November 3, 2014 till August 
30, 2016. Patients were randomized to invasive ventilation using low 
VT (≤ 6  ml/kg predicted body weight, PBW) (N = 50) or intermediate 
VT (> 8 ml/kg PBW) (N = 48). The primary endpoint was development 
of ARDS during the first 7 days after start of invasive ventilation. Sec-
ondary endpoints included development of pneumonia and severe 
atelectases; length of Intensive Care Unit (ICU) and hospital stay; and 
ICU, hospital, 28– and 90–day mortality. For analysis of the primary 
endpoint, risk ratio and the 95% confidence intervals (CI) calculated 
with the Wald likelihood ratio approximation test and Fisher exact 
tests for hypothesis testing was used. Secondary binary outcomes, 
were also reported as risk ratio and 95% CI calculated with the Wald 
likelihood ratio approximation test and Fisher exact tests.
Results: In total, 98 patients [67.3% male], with a median age of 
65.5  years [interquartile range 55–73], were enrolled until the study 
was prematurely stopped because of slow recruitment and loss 
of equipoise caused by recent study reports. At day 7, 5 (11.9%) 
patients in the low VT group, and 4 (9.1%) patients in the intermedi-
ate VT group had developed ARDS (risk ratio, 1.16 [95% CI, 0.62–2.17]; 
P = 0.735). The incidence of pneumonia and severe atelectasis was also 
not different between the two groups. Use of a low VT strategy did nei-
ther affect length of ICU and hospital stay nor mortality rates.
Conclusions: In patients at risk for ARDS, a low VT strategy did not 
result in a lower incidence of ARDS than an intermediate VT strategy.
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Introduction: Bronchoscopy-guided percutaneous dilatational tra-
cheostomy (BG-PDT) is a routine procedure in the ICU setting. How-
ever, complication rate is about 4%[1] and due to low individual 
implementation rate, most medical registrars feel unexperienced. This 
was dramatically revealed in the COVID19 pandemic when BG- PDT 
was required in critically ill ICU patients under extreme conditions. 
Simulation training can be an effective tool to reduce the stress level of 
the proceduralist and to improve the procedural safety for the patient 
and the operating team.[2, 3] However, there is little data about the 
efficiency of simulation training in BG- PDT. Moreover, the role of con-
ventional simulators (Csim) versus simulators generated from 3D print-
ers (3Dsim) in simulation scenarios for airway approaches remains 
controversial.[4, 5].
Objectives: Aim of this study was to assess the efficiency of simulation 
training in BG-PDT regarding procedural performance and perceived 
feelings of safety of the proceduralist. Moreover, goal of this study 
was to assess whether 3Dsim vs Csim is more efficient in simulating 
BG-PDT.
Methods: TRAC-Sim-Study was conducted as a prospective, rand-
omized, blinded single center cross-over study comparing Csim vs 
3Dsim (see image 1) for simulation training of BG-PDT by doctors / 
medical students. All participants received a standardized theoretical 

training (30 min) and a questionnaire (previous implementation rate / 
perceived feeling of safety regarding BG-PDT). Participants were rand-
omized to (a) Csim training (conventional tracheostomy simulator) or 
(b) 3Dsim training (models printed with PolyJet technology). Simula-
tion training (20 min) was performed per standardized protocol. After 
simulation training, participants were assessed by 2 blinded examiners 
on a porcine tracheal model regarding (1) time required for comple-
tion of BG-PDT and (2) score achieved for correct performance. Moreo-
ver, participants received a second questionnaire (perceived benefit 
of simulation). Next, group (a) trained on simulator (b) and vice versa 
(cross-over design). This was followed by another blinded assessment 
on the porcine tracheal model/questionnaire (subjective evaluation of 
the 2 different simulators). The study was approved by the local Ethical 
Committee (22-1141_1).
Results: In this study, 44 participants (40 doctors, 4 medical students) 
were included: 24 participants initially trained with Csim and 20 partic-
ipants with 3Dsim. There was no significant difference regarding sex, 
work experience (years), previous BG- PDT experience and perceived 
feelings of safety between both groups. Repetitive simulation training 
was able to significantly decrease mean procedural time (p = 0.01) and 
to increase procedural scores (p = 0.03) as well as experienced feelings 
of safety (p = 0.01) in the post- simulation assessments in both groups 
with no significant difference between the groups. No participants’ 
preference could be revealed for any of the 2 simulator types.
Conclusions: Simulation training can be beneficial in improving pro-
cedural skills in BG-PDT and in reducing procedural stress by increas-
ing perceived feelings of safety. This is independent of the choice of 
the simulator (Csim or 3Dsim) for training. Larger, randomized multi-
center long-term studies are required to prove this effect. Whether the 
implementation of further improvements of 3Dsim according to par-
ticipants´ feedback can improve efficiency of 3Dsim vs CSim remains 
to be investigated.

Image 1 (abstract 000971) 3D Simulator (3DSim) versus Conven-
tional Simulator (CSim)
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Introduction: Adulteration of illicit drugs of abuse is a well-known 
phenomenon that may expose consumers to unexpected adverse 
effects. During a 9-month period in 2021–2022 there was a large 
outbreak of a severe coagulopathy in northern Israel among users of 
synthetic cannabinoids adulterated with a long-acting anticoagulant, 
brodifacoum.
Objectives: Herein we describe the subgroup of patients who were 
admitted to the intensive care units (ICU) of the tertiary center (RMC) 
that cared for most of the patients affected.
Methods: We performed a retrospective cohort study based on data 
extracted from the Israeli National Poison Information Center database 
and the electronic medical patient records of patients admitted to our 
ICUs. Confiscated drug samples and blood samples obtained at admis-
sion in a subgroup of patients were tested for the presence of long-
acting anticoagulants.
Results: We identified 98 patients affected by the outbreak. 47 
patients were admitted to RMC, and 7 patients (15%) were admitted 
to one of 4 ICUs. All patients admitted to RMC ICUs had non-clotting 
blood on coagulation tests and their presenting complaint was overt 
bleeding in all, most commonly in the urinary (57%) and gastrointesti-
nal tract (42%). Two patients presented with intracranial bleeding with 
intraventricular involvement. One required intraventricular drainage 
and the other died without intervention. One patient presented with 
pericardial bleeding and hemothorax requiring a chest drain. Three 
patients (42%) were mechanically ventilated, 2 patients devoloped 
hemorrhagic shock, and one patient died. Brodifacoum was detected 
in all available blood samples (median concentration, 201.0  ng/mL, 
IQR 105.0–335.9, range 19.1–1,117.8  ng/mL), and the drug samples 
contained both brodifacoum and the synthetic cannabinoid ADB-
BUTINACA. All patients were treated by high-dose intravenous vitamin 
K1 and additionally by packed red blood cell transfusions, fresh frozen 
plasma, and/or 4-factor prothrombin complex concentrate when indi-
cated. The most frequent vitamin K1 dose regimen was initially 20 mg 
intravenously every 8  h, and at discharge 20  mg orally three times 
daily.

Conclusions: Outbreaks of severe coagulopathies in users of synthetic 
cannabinoids adulterated with a long-acting anticoagulants continue 
to erupt in different regions of the world. Rapid recognition of an out-
break requires a high index of suspicion when confronting young, 
otherwise healthy subjects with otherwise unexplained severe coag-
ulopathy. Severe cases may lead to intracranial hemorrhage, hem-
orrhagic shock and hemothorax and require ICU management and 
administration of high dose vitamin K1 and blood products.
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Introduction: Early diagnosis of severe pneumonia and appropriate 
treatment is related to improved survival. The Film Array is a matrix in 
which the most common pathogens related to community and noso-
comial pneumonia are analyzed through PCR. It has been shown to be 
a valid tool for early diagnosis, although its validity compared to cul-
ture (gold standard) is not yet well defined.
Objectives: -Explore the effectiveness of the Film Array as an early 
diagnostic tool for severe pneumonia versus conventional respiratory 
secretion culture (gold standard).
-Establish a cut-off point for a positive Film Array (cycles) and culture 
isolation.
Methods: A retrospective descriptive study was conducted based on 
lower respiratory tract cultures (BAS, BAL, CTT) obtained from patients 
with suspected pneumonia on mechanical ventilation who underwent 
respiratory Filmarray testing between January 2022-March 2023. The 
presence of legionella and pneumococcus antigenuria was also con-
sidered equivalent to positive culture.
Multiplex PCR (Filmarray® BioFire- A Biomérieux Company) was used 
for the Film Array.
The pneumonia criteria were based: Presence or progression of infil-
trate reasonably excluding cardiac insufficiency or hypervolemia. 
Associated with at least one of the following variables: fever > 38  °C 
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without other origin, leukopenia (< 4,000/mm3) or leukocytosis 
(≥ 12,000/mm3), as well as at least one of the following variables: Puru-
lent sputum, cough dyspnea or tachypnea, suggestive pulmonary aus-
cultation and worsening gas exchange.
Results: A total of 74 samples were identified, of which 10 were dis-
carded due to insufficient sample, exclusion of infection or disso-
ciation between the Filmarray and culture samples. 64 samples were 
included for analysis, of which 24 (37.5%) were positive by culture. The 
Filmarray test was positive in 19 of the 24 culture-positive cases (79%) 
and in 6 of the 40 culture-negative cases (15%).
Equivalence between the microbiological results obtained by culture 
and the bacterial pathogens identified by the Filmarray was com-
pared using a contingency table, evaluating positive and negative 
predictive values (Chi square p < 0.001, positive predictive value 76%, 
negative predictive value 87.2%, sensitivity 79.2%, and specificity 85%. 
Accuracy of 82.8%) as well as the Kappa index (Kappa 0.636, 95% CI 
0.39–0.88).
The appearance of the germ in cultures was analyzed with respect to 
the cycles present in the Filmarray, evaluating the cutoff point for cul-
ture isolation. A cutoff point of 10^5 cycles was found for appearance 
on the culture plate (Significance of Montecarlo (bilateral) p 0.002; 
99% CI 0.001–0.003).

Filmarray copies/ culture isolation

Culture 
isola‑
tion

Total

No Yes

Number of Filmarray cycles in 10^x 4 Count 7 1 8

5 Count 2 5 7

6 Count 0 1 1

7 Count 2 12 14

Total Count 11 19 30

Significance of Montecarlo (bilateral) 0.002 (IC 99% 0.001–0.003)

Conclusions: The Film array has proven to be a highly valid tool for 
early etiological diagnosis of severe bacterial pneumonia, with high 
equivalence to cultures. The germs that did not appear on the Filmar-
ray were due to their absence in the matrix, mainly opportunistic, so 
its use in immunocompromised patients should be interpreted with 
caution.
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Introduction: Complement overactivation has been documented 
in COVID-19 especially in critically ill patients (1) with C5b-9 terminal 
complement cascade component being a predictor of mortality and 
disease progression (2). CD59 is a complement regulatory protein 
which acts exclusively at the final step of the complement cascade by 
preventing C5b-9 formation and therefore cell lysis.
Objectives: To investigate CD59 expression in peripheral blood mono-
nuclear cell (PBMCs) populations of critically ill COVID-19 patients by 
single cell RNA sequencing (SC-RNA Seq) analysis.
Methods: The study was approved by the “Evangelismos” Hospital 
Research Ethics Committee. PBMCs were isolated from COVID-19 
patients with mild disease (mild, n = 4), severe disease (severe, n = 4), 
and critical disease (critical, n = 4) and processed for SC-RNA Seq 
immediately.
Results: A total of 61,022 single cells passed quality control and were 
used in the analysis. The mild group consisted of 22,570 sequenced 
single cells while the severe and critical groups consisted of 7,350 
and 15,397 cells respectively. 13 distinct cell populations were iden-
tified including CD4 + T cells, CD8 + T cells, natural killer (NK) cells, 
CD14 + monocytes, CD14 + CD16 + monocytes, CD16 + monocytes, B 
cells, dendritic cells, hematopoietic stem cells, red blood cells, plasma 
cells, platelets and granulocytes. A trend of reduced CD59 expression 
levels in critically ill patients compared to severely ill was observed in 
the whole PBMC population. Specifically, an increase of CD59 expres-
sion was observed in severely ill patients compared to healthy controls 
and patients with mild COVID-19 followed by a reduction in critically 
ill. The increase in CD59 expression levels observed in severely ill 
patients was more profound in the dendritic cell population compared 
to monocyte, T cell and B cell population CD59 expression. Integrated 
analysis revealed the same trend of reduced CD59 expression in the 
monocyte, T cell and B-cell populations of critically ill patients.
Conclusions: Taken together the above observations point towards 
an inability to sustain increased levels of CD59 in COVID-19 critically ill 
patients. Failure to sustain increased CD59 expression levels may con-
tribute to the increased C5b-9 levels observed in critically ill COVID-19 
patients and prolonged complement overactivation.
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Introduction: Status epilepticus (SE) has been associated with signifi-
cant morbidity and mortality but needs further study.
Objectives: This study evaluated the characteristics, management and 
outcomes of adult patients who had SE leading to ICU admission.
Methods: This was a retrospective study of consecutive patients 
aged ≥ 14  years who were admitted to the ICU in King Abdulaziz 
Medical City in Riyadh, Saudi Arabia between 2016 and 2021 
because of SE. We described the characteristics, management, and 
outcomes of these patients. The Status Epilepticus Severity Score 
(STESS), which ranges between 0 and 6, is calculated from 4 clinical 
variables (age, level of consciousness, past history of seizures, and 
type of SE).
Results: During the study period, 115 patients were admitted to 
the ICU due to SE. Their median age was 38  years (interquartile 
range [IQR] 26, 59); 62.6% were males; and 59.1% were on prior 
antiepileptic therapy. At presentation, most patients (85.7%) had 
generalized tonic clonic seizures, the median Glasgow Coma Scale 
was 7 (IQR 3, 10) and the median STESS was 4 (IQR: 3, 4). Hypogly-
cemia (< 3.9  mmol/L) was present in 3 patients (2.6%), hypona-
tremia (< 120  mmol/L) in 1 (0.9%), hypocalcemia (< 1.9  mmol/L) 
in 20 (17.4%), hypomagnesemia (< 0.65  mmol/L) in 7 (6.1%), and 
hypophosphatemia (< 0.6  mmol/L) in 4 (3.5%). Brain CT showed 
acute/sub-acute stroke in 6 patients (5.2%), intracranial hemorrhage 
in 3 (2.6%), and brain tumor in 6 (5.2%). Lumbar puncture was per-
formed in 41 patients with cerebrospinal fluid analysis showing high 
WBC in 8, high protein (> 0.4 g/L) in 22, positive bacterial culture in 
2 and positive herpes simplex virus PCR in 2. Electroencephalogra-
phy was performed for 93 patients. Most patients (80.0%) received 
lorazepam to abort seizures (median dose 3 mg [IQR 2, 6]). Intuba-
tion was needed in 87 patients (median duration of mechanical ven-
tilation was 4 days [IQR 2, 10]). Tracheostomy was performed in 21 
patients (18.3%). Five patients (3.5%) died in the ICU and 6 (5.2%) in 
the hospital. Poor outcome (discharge Glasgow Coma Scale < 14 or 
death) occurred in 36 patients (31.3%), with no difference pre- and 
post-COVID-19. On multivariable logistic regression analysis, chronic 
kidney disease (odds ratio: 10.4, 95% confidence interval: 1.2, 89.2) 
was a predictor of poor outcome. STESS and need for mechanical 
ventilation did not predict poor outcome.
Conclusions: Most patients admitted to the ICU due to SE were 
young; a minority had abnormalities in brain CT or cerebrospinal fluid 
and most needed mechanical ventilation. One in five patients required 
tracheostomy and one in 20 patients died in the hospital. STESS at 
presentation did not predict poor outcome.

References
1. None

Topic: Neurointensive care

000979  
A thematic analysis of issues faced by the Multi‑Disciplinary Team 
working in an Intensive Care Unit during the COVID‑19 pandemic
C.  Angela1, Z.  Van2, W.  Anna2; A.  Donavan3, A.  Mulcahy2, A.  Carter4

1Anaesthesia and Intensive Care, University College London Hospitals 
Nhs Foundation Trust, London, United Kingdom; 2Intensive Care, 
University College London Hospitals Nhs Foundation Trust, London, 
United Kingdom; 3Anaesthesia and Intensive Care, Taunton & Somerset 
Hospital., Taunton, United Kingdom; 4Anaesthesia and Intensive Care, 
University College London Hospitals Nhs Foundation Trust, London, 
United Kingdom
Correspondence: C. Angela
Intensive Care Medicine Experimental 2023, 11(Suppl 1):000979

Introduction: On the 31st of January 2020, the World Health Organi-
sation issued a declaration of a global health emergency (1); the 
pandemic that followed led to an unprecedented burden health care 
systems and especially intensive care units (ICUs) worldwide. This pro-
ject was undertaken as part of a wider collaboration with the London 
Transformation Learning Collaborative (LTLC), commissioned by NHS 
England/Improvement and Health Education England to support the 
London region with information sharing and building resilience for the 
possible future demand for critical care(2).
Objectives: To gain an understanding of issues affecting health care 
workers in an our intensive care unit during the first wave of the 
COVID-19. This information was collected with the view of identifying 
common themes and as a secondary outcome, to derive possible strat-
egies to manage in subsequent waves of the pandemic.

Methods: We performed a qualitative study using methodology akin to 
that of medical ethnography in a process of clinical engagement, data 
interrogation, innovation and recommendations (3,4). 36 interviews 
with health care workers in the multi‑disciplinary team (MDT) in an ICU 
setting were carried out by 3 clinician researchers trained in qualita‑
tive data collection. These interviews were conducted face‑to‑face or 
virtually, depending on the participant’s preferences. Data in the form of 
field notes was analysed in an inductive and deductive manner and then 
coded into pre‑agreed sub‑themes and themes. Our findings were then 
explored in focus groups with the stakeholders of the intensive care 
service, and recommendations generated after a process of discussion 
and collaboration.
Results: Our data analysis was completed using a modified thematic 
framework approach (5) and we followed the documented stages of 
the framework in a pragmatic way, in order to produce results in a 
timely manner, in order for recommendations to be put in to practice. 
Our thematic analysis revealed four broad categories as revealed from 
the interviews:
1) Communication.
2) Staffing.
3) Teaching and training.
4) Well-being and health.
The findings are summarised in fishbone diagrams in Figures 1–4 with 
each diagram showing cause and effects elicited from the interviews. 
Using this information gathered from the interviews, focus group 
meetings with senior representatives of the MDT took place, and we 
interrogated these themes using documented methods of innovative 
and divergent thinking to create recommendations for the depart-
ment to implement.
Conclusions: Lessons from previous pandemic experiences have 
helped to inform our preparedness today, and we should leverage our 
learnings from current events to improve future responses. By carrying 
out qualitative research identifying these themes in a structured way, 
working practices can then be adapted to evolve with challenges pre-
sented to improve the working lives of the staff at the ICU during these 
trying times or indeed, improve our responses to similar major events.
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Fig. 1 (abstract 000979) Communication

 Fig. 2 (abstract 000979) Staffing

 Fig. 3 (abstract 000979) Education and Training
 

Fig. 4 (abstract 000979) Health and Well-being
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Introduction: The purpose of this was to clarify if outcomes have 
improved with time in intensive care unit (ICU) survivors treated for 
severe COVID-19, comparing first with second/third waves.
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Methods: In this prospective single-center study, adult COVID-19 
patients with respiratory distress admitted to two Swedish ICUs were 
included. Survivors from the first wave (1 March– 1 September 2020) 
were compared with survivors from the second/third waves (2 Sep-
tember 2020– 1 August 2021). Outcomes were differences in health-
related quality of life (HRQL) and pulmonary function between waves. 
General linear regression and multivariable logistic regression were 
used to present mean score differences (MSD) and odds ratios (OR) 
with 95% confidence intervals (CI).
Results: Among the 456 (67%) critically ill COVID-19 patients who sur-
vived for at least 90 days after ICU discharge, 278 (61%) attended the 
follow-up approximately 6 months after ICU discharge. HRQL was simi-
lar between the groups, except that the second/third wave survivors 
scored higher in the role physical domain (MSD 20.2, 95%CI: 7.3–33.1) 
and lower on bodily pain (MSD 12.2, 95%CI: 3.6–20.8). On the other 
hand, first wave survivors had better diffusion capacity for carbon 
monoxide (DLCO) (OR 1.9, 95%CI: 1.1–3.5).
Conclusions: This study indicates that even though intensive care 
treatment strategies have changed with time, long-term HRQL and 
impaired respiratory health remain similar at 6  months for patients 
surviving severe COVID-19 in the first and second/third waves of the 
pandemic.
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Introduction: Past studies have shown that trauma patients who have 
a positive blood or urine screen for drugs or alcohol experience dif-
ferential treatment outcomes. These studies have largely focused on 
single substances in isolation and have not considered implications 
for clinical management of patients who have positive screens for 
multiple substances, particularly in the setting of critical illness. Little 
is known about patterns of multiple substance use and differences in 
patient and injury characteristics by the number of substances classes 
used.
Objectives: To identify the prevalence of polysubstance positive drug 
and alcohol screens, patterns of polysubstance use, and differences in 
patient characteristics by number of substances used among trauma 
ICU patients.
Methods: We used data from the American College of Surgeons’ 
Trauma Quality Improvement Project from 2020 & 2021, a registry 
wiith data from over 750 hospitals. We included patients who were in 
the intensive care unit for three or more days and who received a drug 
and alcohol screen within 24 h of arrival; patients who tested positive 
only for substances administered as part of their care were considered 
to be negative for that substance. We classified substances as stimu-
lants (amphetamine, cocaine, methamphetamine), sedatives (barbi-
turates, benzodiazepines), hallucinogens (ketamine, phencyclidine), 
opioids (methadone, opioid, oxycodone), cannabis and alcohol. We 
used descriptive statistics to examine the prevalence and relationships 
between different classes of substances and chi-square tests/ANOVA 
to examine difference in patient characteristics by number of sub-
stance classes.
Results: In total, 138,559 patients were included in the analysis data-
set. In total, 54.5% (77,553) had positive drug and alcohol screens, 
with 26.2% (36,275) positive for cannabis, 20.6% (28,600) positive for 
alcohol, 19.2% (26,632) positive for stimulants, 9.2% (12,761) posi-
tive for depressants 6.6% (9,137) positive for opioids and 1.4% (1,990) 

positive for hallucinogens. Of those positive for at least one drug and/
or alcohol (70,553), 40.3% (30,474) were positive for multiple classes of 
substances, including 15.5% (7,944) positive for three or more classes 
of substances. Patterns in polysubstance use is shown in Figure 1. Dif-
ferences in patient characteristics by number of substances used are 
shown in Table 1.

Table 1 (abstract 000982)  Patient and injury characteristics by num-
ber of substance classes used

Positive for no 
substances

Positive for 
one class

Positive for two 
or more classes

Age (mean (95% 
CI))*

55.6 (55.4–55.7) 43.3 (43.1–43.4) 39.7 (39.5–39.9)

Gender (%)

Male 66.1 77.1 80.0

Female 33.9 22.9 20.0

Previously diagnosed substance use disorder (%)*

Yes 3.7 19.0 34.3

No 96.3 81.1 65.7

ISS (mean (95% 
CI))*

18.4 (18.3–18.5) 19.8 (19.7–20.0) 19.9 (19.8–20.1)

*p < 0.05

Conclusions: Among a national registry of trauma ICU patients, use 
of multiple substance classes was common; patients with positive 
screens for multiple substances were more likely to be younger and 
have a previously diagnosed substance use disorder. Greater research 
is needed to understand how the use of multiple substances may influ-
ence clinical trajectories and outcomes of critically ill trauma patients.

 Figure  1 (abstract 000982) Patterns of substance use for patients 
using more than one class of substances
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Introduction: Delirium is a common and serious condition affecting 
acutely ill patients of all ages and backgrounds and is a manifestation 
of acute encephalopathy sustained by these patients. This can be of 
fluctuating nature, characterised by lack of awareness, attention and 
altered cognition and is often reversible with treatment of underlying 
cause. Patients experiencing delirium in the ICU have longer hospital 
stays, higher mortality rates, and greater long-term cognitive impair-
ment. Despite this, delirium, particularly hypoactive delirium, remains 
underdiagnosed and undertreated. Different instruments, for example 
CAM-ICU, are widely used to diagnose delirium in ICU patients, but 
can lack sensitivity. There is an interest in utilising EEG based diagno-
sis of acute encephalopathy currently [1], but the feasibility of using 
this in busy ICU environment needs to be established in wider patient 
population.
Objectives: We aimed to measure acute encephalopathy with DeltaS-
can, an automated tool based on electroencephalopathy (EEG), identi-
fying delta waves and comparing its performance to the widely used 
CAM-ICU tool.
Methods: We conducted a prospective study in our ICU, assessing 
patients with both DeltaScan and CAM-ICU. Patients who could com-
ply with instructions for the tests were included if they did not have 
a pre-existing acute diagnosis involving the brain (e.g. stroke, epi-
lepsy). In order to ensure consistency, a team made of four physicians 
including an advanced critical care practitioner performed CAM-ICU 
and DeltaScan and collected data, including demographics, length of 
stay, reason for admission. Within a possible range of scores of 1–5 in 
DeltaScan, a value between 3 and 5 are considered to be suggestive 
of acute encephalopathy, while a value of 1 or 2 signifies absence of 
it. We compared the tools’ ability to detect abnormality suggestive of 
acute encephalopathy with or without clinically evident delirium and 
examined test duration for clinical feasibility.
Results: Both CAM-ICU and DeltaScan were simultaneously measured 
on 187 occasions for 145 patients. A total of 260 attempts were made 
for CAM-ICU and DeltaScan measurements. For reasons including 
patient wish and lack of availability, one or both the measurements 
were not possible on some occasions (Table  3). Median age of the 
cohort was 69 years, mean length of stay was 1 week and on average, 
it took 357 s to perform DeltaScan (Table 1). The prevalence of detect-
ing acute encephalopathy with DeltaScan was 40% (n = 75) compared 
to detection of delirium by CAM-ICU at 14% (n = 26). Of the patients 
who were positive for acute encephalopathy with Delta Scan, 27% 
(n = 20) were also positive with CAM-ICU (Table). Of the 60% (n = 112) 
who did not have acute encephalopathy according to the DeltaScan, 
5% (n = 6) were CAM-ICU positive. Physicians agreed with DeltaScan 
findings in 73% (n = 11) of cases in patients where the results between 
the 2 modalities were discordant.
Conclusions: In this study within a mixed ICU, it was possible to 
measure DeltaScan in patients with relative ease. There was concord-
ance between DeltaScan and CAM-ICU in majority of patients. How-
ever, it appears that DeltaScan detected more patients with acute 

encephalopathy compared to number of patients being detected with 
delirium by CAM-ICU. It is possible that these additional patients have 
subclinical cerebral processes of milder encephalopathy that were not 
manifested by features of delirium. It may therefore be more sensitive 
in identifying acute encephalopathy. Furthermore, being an objec-
tive bedside test, this is less prone to inter or intra-observer variabil-
ity that might be an issue with CAM-ICU. However, it remains to be 
proved whether this increased sensitivity equates to improved clinical 
outcomes in a cost-effective way and suitably designed trials need to 
be performed to address this issue before this new modality can be 
embraced as part of routine clinical care.

Table 1 (abstract 000984) Baseline charateristics of patients

Table 2 
Table 2 (abstract 000984) Contingency table for concordance 
between DeltaScan and CAM-ICU

Table 3 (abstract 000984) Feasibility of performing both modalities 
and reasons for missing observations with Delta scan and CAM-ICU
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Introduction: Intraoperative hypotension (IH) is a frequent phenom-
enon affecting a substantial number of patients undergoing general 
anesthesia and is related to significant perioperative complications 
including kidney failure, myocardial injury and even increased mor-
tality. The Hypotension Prediction Index (HPI) algorithm is based on a 
machine learning systems with the complex analysis of arterial pres-
sure waveform, which is able to inform the clinician of an upcoming 
hypotension event. There are several, both retrospective and prospec-
tive studies showing significant reduction of IH episode with the use 
of the HPI algorithm.
Objectives: The aim of the study was the comparison of the rate of 
perioperative hypotension in patients undergoing major abdominal 
surgery depending on the type of hemodynamic monitoring applied 
during anesthesia.
Methods: This single center retrospective study was performed in the 
Department of Anesthesiology and Intensive Therapy in the Poznan 
University of Medical Science Hospital in Poland. The analysis included 
89 patients undergoing major abdominal surgery from October 2021 
to November 2022 with invasive arterial pressure hemodynamic moni-
toring, using either the arterial pressure cardiac output (APCO) tech-
nology (FloTrac n = 61 patients) or the Hypotension Prediction Index 
algorithm (n = 28). The primary endpoint was the incidence and dura-
tion of hypotensive events defined as MAP < 65  mmHg evaluated by 
time-weighted average of hypotension.
Results: The median time-weighted average of hypotension in the 
FloTrac group was 0.31  mmHg versus 0.12  mmHg in the HPI group 
(p = 0.002). In the FloTrac group the average time of hypotension 
was 27,9 min (14,4% of total anesthesia time), while in the HPI group 
it was 11.4 min (4,4% of total anesthesia time) (p = 0.003). Finally, the 

average duration of each hypotensive event was 5 min in the FloTrac 
group compared to 3 min in the HPI group (p = 0.003).
Conclusions: The use of the HPI algorithm when compared to an 
arterial waveform analysis derived cardiac output alone allowed a 
substantial reduction in the incidence and duration of perioperative 
hypotension events in patients undergoing major abdominal surgery. 
This study provides further evidence on the possibilities of chang-
ing the perioperative hypotension management from treatment to 
prevention.

Topic: Perioperative care.
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Introduction: Intercostal drain (ICD) insertion, Seldinger and surgical, 
is a well-established treatment modality for the management of pneu-
mothoraces and pleural effusions. Delay in treating these conditions 
and incorrect procedure can lead to morbidity and mortality. (1, 2). 
In the United Kingdom, many doctors leave training without the ICD 
skills to practice independently. (3). Sim training has shown to improve 
confidence in skill attainment (4).
Whipps Cross University Hospital is a district general hospital in Lon-
don with a 17 bedded intensive care unit. After a drain related incident, 
we decided to plan and institute a sim-based training intervention.

Objectives:

1. to improve the confidence and skills of ICD insertion, both Seldinger and 
surgical drains

2. to provide all trainees rotating through our critical care unit exposure to 
ICD insertion skills

Methods: We invited all trainees to one of the multiple skills sessions, 
with numbers limited to eight persons per session. All participants 
were sent pre-course materials and they all filled out questionnaires 
before the course. Practical training consisted of an expert-led dem-
onstration followed by expert-guided individual practise on part task 
trainers (5). Following the course, the participants filled out post-
course anonymised self-reported confidence questionnaires (on a 0 – 
10 scale, 10 being the most confident).
Results: We trained 19 junior doctors with grade and training experi-
ence shown in Table 1. Nine (47.37%) had had previous training.

Table 1 (abstract 000986) Showing previous training in ICDs

Previous training in chest drain 
insertion

Grade no n(%) yes n(%) Total

core trainee 4 (21.05) 8 (42.11) 12 (63.16)

speciality trainee 3 (15.79) 1 (5.26) 4 (21.05)

senior trainee 3 (15.79) 0 (0) 3 (15.79)

Total 10 (52.63) 9 (47.37) 19 (100)

Most participants had no previous clinical experience of Seldinger 
(median 0, IQR 2) or surgical (median 0, IQR 0) ICD insertion.
Pre and post course confidences were represented in Figure  1, with 
an increase in confidence for all, with pre- to post- medians (IQR) 
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Seldinger increasing from 3(3) – 8 (1.5), and surgical 2 (3) – 7 (2). All 19 
participants thought the teaching was helpful.
Conclusions: Reported experience and confidence with intercostal 
drain insertion is lacking. Our training showed an increased confi-
dence in the procedures. Even without a well-defined relationship 
between self-reported confidence and competence it appears that 
simulation based skills sessions can be an adequate tool in improving 
the safety of ICD insertion and overall safety of care provision in dis-
trict hospitals. A formal biannual training session is planned.

Graph 1 (abstract 000986)  A box and whisker plot showing confi-
dence improving after training
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Introduction: Former critically ill patients and their relatives often 
experience Post Intensive Care Syndrome(-Family). Policies to promote 
family-centred care to improve family experience have been sug-
gested in recent guidelines. Family participation in essential care may 
benefit both relatives and patients. Some studies have examined pos-
sible effects of standardised family participation programmes, though 
these effects are currently unclear.
Objectives: The aim of this study was to examine the effect of a pro-
gramme for family participation in essential care in the ICU on relatives 
of ICU patients, focusing on satisfaction during ICU stay, and men-
tal health symptoms, and ICU healthcare provider perceptions and 
experiences.
Methods: ICUs and their ICU healthcare providers from seven hospi-
tals in the Netherlands participated from May 2021 until October 2022. 
Adult patients, and their relatives were included in the study when 
admitted to the ICU > 24  h and family participation in essential care 
was possible. A stepped wedge cluster randomised controlled trial was 
conducted. ICUs offered usual care in the control period. In the inter-
vention period, after training ICU nurses on the family participation 
programme, relatives were invited to participate in essential care activ-
ities. A standardised menu to facilitate family participation in commu-
nication, amusement/distraction, comfort, personal care, breathing, 
mobilisation and nutrition was implemented. Data on relatives experi-
ence, satisfaction and mental health outcomes were collected through 
surveys at discharge and after three months. ICU healthcare providers 
completed questionnaires on their experiences.
Results: A total of 306 patient-relative pairs were included in the 
study. Relatives reported having participated in median 9 [IQR 2–17] 
of 34 possible activities after implementation of the programme. Data 
on satisfaction levels, anxiety scores, depression scores, and post-
traumatic stress scores are currently analysed and will be available 
in October. ICU healthcare providers reported that a larger number 
of relatives knew how to participate in essential patient care: 47% in 
the intervention period versus 22% in the control period. They also 
reported that relatives had sufficient knowledge (41% versus 16% and 
skills (44% versus 25%) to apply family participation, odds ratios are 
currently calculated and will be available in October.
Conclusions: The effect on satisfaction scores and mental health 
symptoms in relatives after application of a standardised programme 
to facilitate family participation in essential care activities will be ana-
lysed and available in October. ICU healthcare providers reported 
increased clarity, knowledge and skills regarding family participation 
among relatives and ICU healthcare providers. Furthermore, perform-
ing a study during the covid-19 pandemic has yielded some unfore-
seen obstacles, e.g. changing visitation policies and experienced 
burden on ICU nurses, affecting possibilities for relatives to participate 
in care.
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Introduction: The clinical manifestations diversity of the post-COVID 
syndrome affects the quality of life of patients and reduces their func-
tionality, making it difficult for them to return to their daily routine. 
The reduction of cognitive functions that is often observed in patients 
who had infected with SARS-CoV-2 virus is of particular interest.
Objectives: The main objective of this research is to investigate 
the SARS-CoV-2 virus impact on the quality of life and cognitive 
functions of patients with post-COVID syndrome; secondary aims 
included comparisons among groups and correlations of quality of 
life and cognitive function scores with clinical characteristics, vaccine 
coverage (complete, partial, or none), post-COVID symptoms, and 
comorbidities.
Methods: This is a retrospective study of patients followed-up in the 
"post-COVID" clinic at the Venizeleio General Hospital of Heraklion-
Crete, Greece after being infected with COVID-19. The patients’ qual-
ity of life was evaluated using the EQ-5D score (EQ-5D-5L, EQ-VAS)1 
and their cognitive function using the Mini Mental State Examina-
tion (MMSE)2 within one to three months after illness. The EQ-5D 
is a general measure of quality of life that consists of two tools: a 
descriptive system (EQ-5D-5L) and a visual analogue scale (EQ-VAS). 
The MMSE is a widely used test of cognitive function that includes 
tests of orientation, attention, memory, language, and visual-spatial 
perceptions.
Results: Most (70.1–88.3%) of the enrolled patients (Ν = 250) 
reported post-COVID symptoms up to 8  months of re-evaluation. 
Patients with comorbidities (65.2%) had more severe illness and need 
for mechanical ventilation (50%). Abnormal EQ-VAS and EQ-5D-5L 
scores were independently associated with the presence of 1-month 
post-COVID symptoms. The EQ-VAS was lower in patients with serious 
or critical illness compared to those with moderate disease (69.2% 
vs. 80%, p = 0.001). The more severe quality of life symptoms, such 
as pain/discomfort, stress/distress, were reported by patients with 
comorbidities (Figure  1A) and females. Cognitive function problems 
(MMSE < 25) concerned orientation, concentration, recall, and lan-
guage. Abnormal EQ-5D-5L, ΕQ-VAS (p < 0.003), and MMSE (r = -0.48, 
p < 0.001) correlated with prolonged LOS. Age (ROC 0.92 (0.83–0.99), 
p = 0.001) and severity of illness (ROC 0.758 (0.56–0.96), p = 0.031) 
could predict a pathological MMSE score among post-COVID patients 
(Figure 1B).
Conclusions: The presence of post-COVID symptoms, demographic 
characteristics, comorbidities, severity of illness, and prolonged length 
of stay are associated with poor quality of life and cognitive dysfunc-
tion following COVID-19 illness.

Figure (abstract 000988)  1. A. Poor quality of life (EQ-5D-5L total) 
for post-COVID patients with comorbidities; B. Old age and severity of 
illness are strong predictors of cognitive dysfunction after COVID-19 
illness
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Introduction: Tracheostomy is an invasive procedure conducted in 
ventilation weaning difficulties in intensive care units (ICU). Although 
it is a life saving measure, it is not risk-free. Therefore, follow up of tra-
cheostomized patients is important to ensure a decent quality of life 
after discharge ICU.
Objectives: To describe the follow up and the aftermath of patients 
who were discharged from ICU with a tracheotomy.
Methods: We conducted a prospective observational study in the ICU 
of Zaghouan hospital, Tunisia between January 1st 2019 and Mars 31st 
2023. Were included all patients who were discharged from ICU with 
tracheotomy and are followed up regularly (for at least 1 year) at the 
post ICU visit. Quality of life after ICU was evaluated based on need for 
oxygen therapy and/or resumption of normal activity.
Results: In the study period, 1240 patients were admitted in our unit, 
among them 531 needed invasive mechanical ventilation. Tracheos-
tomy were indicated in 37 patients, 21 were discharged alive from 
ICU. Mean age was 56 [15–75 years]. Sex ratio was 2.5. Reasons for ICU 
admission were respectively trauma secondary to motor vehicular acci-
dent (n = 10), acute respiratory failure (n = 9) and coma (n = 2). Intu-
bation was needed in the first day upon admission in most combine 
cases. Mean time for tracheostomy was day 15 after admission with IQR 
[12–23]. Mean reasons for tracheostomy were persistent coma (n = 9) 
followed by respiratory weaning difficulties from invasive mechanical 
ventilation (n = 6), tracheal stenosis (n = 4) and critical illness weakness 
(n = 2). Mean duration of ICU stay was 41  days [15–96]. Five patients 
were discharged with at home oxygen therapy, it was stopped in 
three cases at the time of consultation. Mean time for the first post ICU 
consultation was 4  weeks. One patient was discharged with at home 
mechanical ventilation. In the follow up three patients were deceased 
in a mean time of approximately 6  weeks. Death was due to massif 
hemorrhage complication of the tracheostomy site in two patients. 
Mean time for oxygen weaning was six weeks after ICU discharge. Long 
term complication related to tracheotomy was noted in one patient. It 
was a tracheal stenosis. Decannulation was conducted in nine patients 
with a mean time of 2  months after ICU discharge and IQR [1–11.75] 
months. It was carried out without complications after an otorhi-
nolaryngological examination by nasofibroscopy. Six patients resumed 
normal every day activities, two still needed help from a third party and 
three patients did not resume a normal activity.
Conclusions: Tracheotomy is a solution for patients with weaning dif-
ficulties in ICU whether it is associated with a respiratory or neurologi-
cal reason. Follow up is necessary to provide a good quality of life for 
this category of patients.
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Introduction: Provision of critical care is a scarce and precious 
resource at a hospital, regional and national level. Centralisation of 
specialist care has inevitably resulted in need for interhospital tranfser 
of critically ill patients to access treatment, but movement between 
facilities to optimise capacity has traditionally been far less common 
in UK practice. During the COVID-19 pandemic, critical care networks 
were forced to move patients both within and between regions to 
optimise capacity at individual sites. In parallel, transfer of patients has 
moved from ad-hoc teams of local junior clinicians on unfamiliar vehi-
cles, to dedicated transfer teams, now commissioned across the UK to 
ensure equity of critical care.
In Wales our Adult Critical Care Tranfser Service (ACCTS) provide 2 criti-
cal care tranfer teams as well as a dedicated transfer nurse practitioner 
to host a virtual daily meeting of all 13 critical care units nationally. By 
democratising data on capacity and staffing for all units, and facilitat-
ing direct communication between centres, tranfsers can be arranged 
in a timely and efficient fashion, allowing optimal patient flow through 
the network. Centres approaching safe capacity can easily identify 
sites with receiving capacity, saving valuable time and multiple con-
versations, and can directly interface with transfer clinicians to allow 
seamless transfer of care.
Methods: We describe the operation of our daily national critical care 
sitrep meeting, network capacity and associated interhospital transfer 
activity for our first commissioned year of operation.
Results: Attendence at the critical care sitrep meeting had a mean 
attendence of 9 units (69%) with a weekday mean attendence of 11 
(85%). Individual unit attendence over the year ranged from 56 to 
85%. Units spent a mean of 82  days at or above fully staffed capac-
ity and a mean of 29  days at a level of activity utilising surge beds 
outside of critical care. During this time we facilitated 279 planned 
interfacility tranfsers, accounting for 52% of all interhospital transfer 
activity.
Conclusions: By combining reporting of critical care capacity across 
our network with coordination of critical care transfer in an innovative 
virtual meeting, we have reduced the steps to organising interfacility 
tranfser at a time of unprecedented critical care demand, allowing ear-
lier and more frequent interhospital tranfser by our specialist service.
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Introduction: Respiratory tract colonization is common in critically ill 
patients. However, its epidemiology and prognostic value in patients 
with hematological / solid organ malignancies is poorly investigated.

Objectives: To describe the epidemiology of respiratory tract colo-
nization with Candida species in patients with solid organ cancer or 
hematological malignancies and to assess its prognostic impact.
Methods: Retrospective study conducted in two intensive care units. 
All patients with solid organ / hematological malignancies admitted 
between 01.01.2021 and 31.12.2022 requiring mechanical ventilation 
for ≥ 48 h were included. We excluded patients considered for end-of-
life care. Two groups were compared: patients who grew Candida spp 
in their endotracheal aspirates (Candida ( +)) and those who had neg-
ative endotracheal cultures for Candida spp (Candida(-)).
Results: We included 131 patients. Mean agewas 59.6 ± 15  years. 
Mean SAPSII was 55.8 ± 20.3. Mean duration of mechanical ventila-
tion was 19.4 ± 16  days. Eighteen (13,7%) patients had underlying 
hematological malignancies while 113 patients (86.3%) had solid 
organ cancer. Forty patients (30.5%) were on active chemotherapy 
and 7 patients (5.3%) were neutropenic on admission. Twenty patients 
(15.3%) grew Candida species from the respiratory tract (Candida albi-
cans and Candida tropicalis in 9 patients each and Candida Dubliniensis 
in two patients). Mean ICU length-of-stay was 19.7 ± 17.8 days. 28-day 
mortality rate was 39.7%.
Baseline characteristics were comparable between both groups. The 
incidence of ventilator-acquired pneumonia was also similar (40 Vs 
41.5%; p = 0.794 in Candida (+) and Candida (−) groups respectively). 
Candiduria was significantly more common in Candida (+) group (55% 
vs 26.1%; p = 0.01). Although bloodstream infection rate was compa-
rable between Candida (+) and Candida (−) groups (35% Vs 26.3%; 
p = 0.195), the rate of candidemia was significantly higher in candida 
(+) group (25% Vs 7.2%; p = 0.029). The duration of mechanical venti-
lation and the length of stay in ICU was comparable between Candida 
(+) and Candida (−) groups (19.6 ± 11.4 vs 17.5 ± 20.8 days; p = 0.237 
and 20.8 ± 15 vs 15.3 ± 20 days; p = 0.666). 28-day mortality rate was 
significantly higher in Candida (+) group (65% Vs 41.2%; p = 0.024).
Conclusions: Respiratory tract colonization is common in patients 
with underlying malignancies. It is associated with higher incidence of 
candidemia and higher 28-day mortality rate.
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Introduction: Unintentional fall injuries are common in elderly popu-
lation and cause significant morbidity and mortality worldwide.
Objectives: To identify factors associated with serious fall-related inju-
ries and deaths.
Methods: EDISS (Emergency Department-based Injury Surveillance 
System) data of Korea Disease Control and Prevention Agency from 
2015 to 2018 was retrospectively analyzed. Inclusion criteria were 
age ≥ 65 years old and fall injuries. Exclusion criteria were intentional 
injury and missing data. The serious injuries were defined as Injury 
Severity Score (ISS) over 15 or in-hospital deaths.
Results: A total of 81,768 unintentional fall injuries were observed 
during study period. Total admission rate, operation rate, intensive 
care unit admission rate, and mortality rate were 40.9%, 17.4%, 5.6%, 
and 1.6%, respectively. A total of 36,647 (44.8%) visits were classified 
as having serious injury. As a result of multivariate logistic regression 



Page 457 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

analysis, female sex (odds ratio [OR], 0.95; 95% confidence intervals 
[CI], 0.92–0.98), age group (65 ≤ Age < 75 [Reference]; 75 ≤ Age < 85 
[OR, 1.50; 95% CI, 1.45–1.54]; 85 ≤ Age [OR 2.05; 95% CI, 1.96–2.14]), 
insurance status (National health insurance [Reference]; Medical aid 
[OR, 0.98; 95% CI, 0.93–1.03]; Uninsured [OR, 1.21; 95% CI, 1.07–1.35]), 
alcohol use (OR, 1.06; 95% CI, 1.00–1.13), and activities at the time of 
injury (Daily activity [Reference]; Leisure [OR, 0.94; 95% CI, 0.90–0.99]; 
Sports [OR, 0.62; 95% CI, 0.54–0.70]; Work [OR, 1.07; 95% CI, 0.99–1.15]; 
Housework [OR, 0.70; 95% CI, 0.67–0.73]; Others [OR, 1.42; 95% CI, 
1.29–1.55] were independently associated with serious injury.
Conclusions: In Korean elderly population, 44% of unintentional 
fall injuries had serious injuries defined as ISS over 15 or in-hospital 
deaths. Male sex, old age, insurance status, alcohol use, and activities 
at the time of injury are associated with serious fall-related injuries and 
death. Based on these findings, active fall prevention interventions are 
warranted.
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Introduction: Tracheostomy is the commonest surgical procedure 
performed in intensive care units (ICUs). The majority are performed to 
facilitate prolonged ventilatory weaning[1]. Previous research focused on 
timing, morbidity, and mortality following tracheostomy. Recently, focus 
has shifted to patient centred outcomes including mobility, communica-
tion, and oral intake. These are outcomes that really matter to patients. 
We have already shown that around two thirds of our patients achieve 
these outcomes[2]. Tracheostomy patients benefit from multidisciplinary 
input, including Speech & Language Therapy (SLT). Recent evidence has 
suggested that centres that do not have ready access to such resources 
may not see the same benefits in their tracheostomy patients [3].
Objectives: To assess the impact of an uplift in SLT staffing on trache-
ostomy patient centred outcomes and mortality.
Methods: This a longitudinal observational retrospective single-
centre study. Data was collected from November 2020 to July 2022. 
All consecutive patients undergoing tracheostomy for any indication 
within 1 year of SLT uplift in staffing from 0.5 full time equivalent (FTE) 
to 2.5 FTE were included.De-identified patient data was retrieved from 
existing SLT and Advanced Nurse Practitioner databases and the criti-
cal care electronic patient record (IntelliSpace Critical Care and Anaes-
thesia, Phillips). Information was collected on patient demographics, 
severity of illness as assessed by APACHE II score, ICU and hospital 
length of stay (LOS). In addition to mortality, the main outcomes 
assessed were timing of tracheostomy, time to non-invasive ventila-
tion (NIV), to ventilatory free breathing (VFB), duration of sedation, 
mobility, and SLT specific patient centred outcomes; days to verbal 
communication via one way valve (OWV), whether patients required 
fibreoptic endoscopic evaluation of swallowing (FEES) and ultimately 

when they commenced oral intake. We compared outcomes for 
patients pre and post SLT uplift. Mortality data was compared using 
Chi-square testing. Non-parametric outcome data was compared 
using the Mann–Whitney U test. A two-tailed P value of < 0.05 for 
each test was used for statistical significance. Data was analysed using 
Microsoft Excel and Prism 9 GraphPad.
Results: 96 patients underwent tracheostomy; 43 pre SLT uplift and 
53 post. 74% were male, the mean age was 61, and mean APACHE II 
score was 22. Comparing pre-uplift and post-uplift, ICU mortality was 
14% vs 8% (p < 0.01), and hospital mortality was 16% vs 23% (p < 0.01).
Following tracheostomy, days of sedation were reduced from 3 to 1 
(p < 0.01). Days to decannulation were 20 vs 28.5 (p = 0.45). Stepdown 
to Level 2 care was 10 vs 12 days (p = 0.64), days to first NIV trial was 6 
vs 2 (p < 0.01) and days to 24 h VFB was 16 vs 19 (p = 0.8). Days to cuff 
deflation was 11 vs 4 (p < 0.01), OWV was 6.5 vs 5.0 (p < 0.01). Days to 
FEES was 21 vs 12 (p = 0.07). Time to verbal communication via OWV 
was decreased from 7 to 4  days (p < 0.01). Days to commencing oral 
intake was reduced from 18 to 9.5 days (p = 0.03). Days to sitting out of 
bed was 9 vs 7 (p < 0.06) and days to standing was 15 vs 14.5 (p = 0.85).
Conclusions: An increase in SLT resources reduced the time required 
to attain patient centred outcomes. We noted earlier SLT assessment 
and improved access to FEES. Patients had earlier oral intake, less seda-
tion post tracheostomy, earlier NIV and mobilisation and reduced time 
to restoration of speech.
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Introduction: Patients with severe preeclampsia without complica-
tions are admitted to the intensive care unit (ICU) for monitory during 
24 to 48 h. However, an unexpected ICU prolonged stays has been pre-
sent in the 25% of patients.
Objectives: The main of the present study is to assess the clinical char-
acteristics of patients with severe preeclampsia who had a prolonged 
stay in the intensive care unit.
Methods: We retrospectively analyzed the patients admitted from 
January 2021 to December 2022 with diagnoses of severe preeclamp-
sia, who did not meet the help syndrome criteria, without requiring 
vasopressor or ventilatory support. The clinical characteristics of the 
patients at ICU admission were analysed.
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Results: During the study period, 185 patients were admitted in the 
intensive care unit, 88 patients met the inclusion criteria. 25% of the 
patients had a ICU stay for more than 48  h (average of 4.04  days). 
The age was 34.4 years, the Apache II severity score was 7.56 vs 6 of 
the patients with an expected stay. The history of hypertension and 
Diabetes Mellitus type 2 ware higher in the group of patients with 
prolonged stay (36 and 18%, respectively). Likewise, the use of intrave-
nous vasodilators prior to admission to the ICU was higher (40%). The 
clinical criterials for a prolonged stay were inadequate blood pressure 
control (36%) and the development of HELP syndrome criteria (22%). 
No differences were found in Transnamians, Lactic Deshydrogens or 
renal function. There was no mortality.
Conclusions: At our institution, intensive care monitoring of patients 
with severe preeclampsia without complication criteria is less than 
48  h. However, in our study, 25% of the patients had longer-than-
expected stays, with a history of AHT and Dm, the use of vasodilators 
prior to ICU admission, and the APACHE II score being factors associ-
ated with unexpected prolonged stays.
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Introduction: Secondary peritonitis, the most common form of peri-
tonitis, is one of the causes of sepsis in patients in intensive care units 
globally. It is defined as an acute peritoneal infection resulting from 
loss of integrity of the gastrointestinal tract. The gold-standart for the 
treatment consists in draining the septic focus and broad-spectrum 
antibiotics. Antimicrobial de-escalation is the discontinuation of 
one or more components of combination empirical therapy, and the 
change for a narrower spectrum antibiotic.
Objectives: This study aims to evaluate empiric antibiotic prescription 
in patients with the diagnostic of secondary peritonitis in an Intensive 
Care Unit in a distrital hospital.
Methods: We performed a retrospective study on patients with the 
diagnostic of secondary peritonitis admitted in our Intensive Care Unit 
from 1 January of 2021 until 31 December of 2022. We use SPSS, ver-
sion 27. In the description of variables, frequencies and percentages 
were used in categorical variables, medians and quartiles, in continu-
ous variables. The evaluation of the association of categorical variables 
was performed using the chi-square test, or Fisher’s test, in case of 
non-compliance with Cochran’s rules. The evaluation of the associa-
tion of continuous variables was performed using the Mann–Whitney 
test, as they were compared between two groups. The significance 
level considered was 5%.
Results: The total number of patients suffering from secondary peri-
tonitis during the 2 years was 69 with a prevalence of 0,069%. Among 
the patients enrolled 60% were male. The mean age was 70 y.o. In 
71% of the patients the local of perfuration was above duodenojeju-
nal flexure. The vast majority went to the operation room (n = 68) and 
79% of cases peritoneal fluid was collected but only 68% had blood 
cultures collected. The most common isolated agent was Escherichia 
Coli which was present in 19 patients (27,5%). The antibiotic therapy 
most popular between our physicians was ceftriaxone and metronida-
zole (30,4%) followed by cefuroxime plus metronidazole. Antifungal 
was empirically prescribed in 10 patients, but only 2 had peritoneal 

cultures positive for fungus. Nevertheless, in the group that was not 
treated with antifungal, 11 patients had peritoneal cultures positive for 
fungus. Antibiotic de-escalation was possible in just 36% of patients 
based on cultures and sensitivity tests from the peritoneal fluid. The 
overall mortality in the ICU was 27,5%. The median number of agents 
isolated in the peritoneal fluid was 1 in the patients that survived 
but was 2 in the patients that died, with no statistical significance 
(p = 0.109). We identified a trend between the de-escalation of anti-
biotics and the lower number of agents isolated in peritoneal fluid 
(p = 0.086).
Conclusions: Secondary peritonitis is one of the most common fatal 
surgical emergencies. The mortality rate is about 20%, even in well 
equipped and trained environments. Although our study has some 
limitations, our data suggest that the broad-spectrum antibiotics are 
the best choice available. Our study also alert us about the incidence 
of peritoneal cultures positive for fungus. The decision to de-escalate 
antibiotic therapy remains for a selective group of patients with identi-
fied microorganisms and clinical improvement.
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Introduction: Thorough and accurate documentation of the daily 
patient review is an integral component of intensive care practice. A 
high standard of documentation is crucial for clear communication 
between healthcare professionals, monitoring of patient progress, 
ensuring continuity of care as well as providing valuable evidence 
in legal settings. There are clear standards outlined by the General 
Medical Council (GMC) for which all medical record keeping should 
adhere to (1). The introduction of electronic patient records (EPRs) has 
become increasingly prevalent in intensive care units due to numer-
ous proposed benefits over traditional paper-based record keeping 
including improving the clarity and quality of documentation, reduc-
ing potential errors and improving patient safety (2). However, despite 
the recent introduction of an electronic system to our intensive care 
unit (ICU), inaccuracies and incomplete documentation of the daily 
reviews persist.

Objectives:

1. To determine whether the documentation of daily reviews on a 
recently introduced EPR system adheres to national standards in an 
ICU in a District General Hospital (DGH).

a) Specifically, to evaluate whether the daily review documen-
tation includes both the name of the reviewing doctor and 
the time of the review as outlined by the GMC in Good Medi-
cal Practice (1).

2. Improve the documentation of the daily review
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Methods: Anonymised data was collected retrospectively from 
EPRs over a 2-week period both pre and post intervention in a DGH 
ICU. The intervention involved a departmental teaching session on 
the standards of medical record keeping and using the new system, 
department-wide email with the results and regular prompting from 
the consultant body. Data were analysed using MS Excel. Chi-squared 
analysis was used for comparing both periods. P < 0.005 was deemed 
statistically significant.
Results: There were 230 and 233 daily reviews included in the pre 
and post-intervention periods, respectively. 59.13% (136/230) of daily 
reviews included both the name of the reviewing doctor and the time 
of the review in the pre-intervention period, compared to 77.25% 
(180/233) in the post-intervention period. This increase was statisti-
cally significant with P < 0.005.
Conclusions: These results demonstrate that the introduction of EPRs 
into our intensive care unit has not completely resolved the inaccura-
cies and incompleteness associated with traditional paper records. 
Further improvements are still needed to meet the desired standard 
of 100% in keeping with the GMC’s recommendations. However, this 
has demonstrated that simple interventions such as raising aware-
ness, senior-led direction and regular prompting led to significantly 
improved documentation which is necessary to improve communica-
tion amongst the multidisciplinary team, protect patient safety and 
negate medicolegal implications.
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Introduction: Continuous renal replacement therapy (CRRT) is a 
treatment for critically ill patients with acute kidney injury, with the 
aim of offering support to renal function for a long time, for which 
its efficacy must be monitored; FUN/BUN ratio, is the relationship 
between BUN of the effluent liquid and the blood BUN, with a nor-
mal value of 1.0 ± 0.2, which is suggested as a marker of adequate 
filter efficiency, determining it as an adequate marker to assess 
the removal of solutes and filter efficiency. Downtime, which is the 
percentage of time in which the CRRT process is not carried out 
effectively and entails a dose delivered less than that prescribed, 
ideally < 20% being an easily obtainable measure, at no extra 
cost, and could be considered more effective. To meet the goals 
of continuous renal replacement therapy, including recovery of 
renal function and optimization of supplies in places with limited 
resources. It is suggested that Downtime compared to FUN/BUN is 
equal or superior for monitoring the response to CRRT in critically 
ill patients.

Objectives: Compare the Downtime with the FUN/BUN for the 
response to the CRRT.
Methods: Ambispective, observational, longitudinal study. Through 
the review of records of patients who have been admitted to the 
ICU of Hospital Juárez de México from March 2022 to February 2023. 
Patients > 18  years in the ICU with CRRT requirement for > 24  h are 
included. The sample is not normal. Spearman’s correlation were per-
formed, to evaluate the efficacy of renal replacement therapy.
Results: 14 patients were identified, 8 women (57.2%), SOFA 15.07, 
APACHE II 28.01, SAPS II 59.7, mortality 43% (6), 87.1% (12) with sepsis, 
57.1% (8) with a surgical component, 14.2% (2) neurocritical and 7.1% 
(1) autoimmune. Initiating continuous renal replacement therapy due 
to metabolic acidosis in 92.8% (13), hyperkalemia 35.7% (5), fluid over-
load 21.4% (3), associated with oliguria in 64.2% (9). With initial VEXUS 
at 1, IVC 1.9  cm, CVP 12.6  mmHg, uresis 0.26  ml/k/h, Renal resistive 
index (RRI) 0.71. A FUN/BUN ratio of 0.95 was found, Downtime of 7.6% 
equivalent to 110 min, in a range of 2 to 24%, maintaining an average 
transmembrane pressure of 75 mmHg, a filtration fraction of 12.6%; In 
the measurements at 24 h, urea excretion fraction of 36%, VEXUS 0.57, 
IVC 1.87 cm, uresis 0.24 ml/k/h, CVP 9.6 mmHg, RRI 0.69 and 0.70 are 
reported. Among the patients who recovered renal function, a total of 
60 h was reported for said outcome and a total of 70.6 h for the with-
drawal of the CRRT. In the correlation of FUN/BUN with Downtime, no 
significant difference (p = 0.054) was found to assess the efficacy of 
CRRT. We also found that absence of renal function recovery is associ-
ated with higher mortality (p = 0.035).
Conclusions: In our study, Downtime is not inferior to FUN/BUN for 
monitoring the efficacy of CRRT with respect to the response to CRRT.
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Introduction: Cell-free DNA (cfDNA)/Neutrophil Extracellular 
Traps (NETs) are associated with sepsis. We previously demon-
strated that NucleoCapture® selective cfDNA/NETs apheresis 
improved organ function and survival in a 7-h model of porcine 
sepsis. We therefore investigated the use of NucleoCapture® in an 
extended 24-h clinically relevant porcine intensive care model of 
sepsis.
Methods: We induced sepsis in two pigs with a 2-h intravenous infu-
sion of Pseudomonas aeruginosa. Antibiotics were administered at 
either 6  h or earlier if the norepinephrine requirement was greater 
than 0.1  mg/kg/min. One pig was subjected to NucleoCapture® 
apheresis using the Terumo Optia system with regional citrate antico-
agulation for 8 h, followed by a further dose of antibiotics. A second 
NucleoCapture® treatment was then applied for another 8 h. The other 
pig was subjected to the same protocol with sham column apher-
esis. We measured cfDNA/NETs using the NuQ H3.1 nucleosome assay 
(Volition).
Results: The baseline levels of circulating cfDNA/NETs measured 
in the NucleoCapture® and sham treated pigs were 2.52  ng/ml 
and 1.64  ng/ml, respectively. Infusion of Pseudomonas aeruginosa 
resulted in an increase in cfDNA/NETs to 82.6 ng/ml and 87.4 ng/ml, 
respectively.
The level of cfDNA/NETs in the sham treated pig rose continuously 
during the experiment reaching 508.9 ng/ml. In contrast, NucleoCap-
ture® treatment caused a sustained decrease in cfDNA/NET levels to 
20.9 ng/ml by the end of the experiment (Figure 1).
The suppressed cfDNA/NETs level in the NucleoCapture® treated pig 
was consistent with the attenuation of septic shock as evidenced by 
a marked fourfold reduction in the total norepinephrine requirement: 
3,725 μg vs 13,841 μg (Figure 2). The NucleoCapture® treated pig also 
produced more urine: 3,260ml vs 2,531ml.
Conclusions: In this extended 24  h clinically relevant model of por-
cine sepsis, which included the use of antibiotics and intensive care 
support, prolonged selective cfDNA/NETs apheresis with Nucle-
oCapture® effectively removed cfDNA/NETs from the circulation and 
resulted in improved physiological indicators. We aim to progress the 
investigation of NucleoCapture® to clinical trials in sepsis and other 
indications.

 Figure  1 (abstract 001002) Plasma cfDNA/NETs levels in PsA chal-
lenged animals over 24h. The NucleoCapture treated animal (red line) 
showed consistently low levels of cfDNA/NETS as measured by the 
NuQ H3.1 assay (Volition) compared to the Sham treated animal (blue 
line)

Figure  2 (abstract 001002) Shock attenuation with NucleoCapture. 
Hourly norepinephrine requirements (mcg/kg/min) are depicted for 
the NucleoCapture (red line) and Sham treated animals (blue line). 
The total norepinephrine requirement was 3,725 μg (NC) vs 13,841 μg 
(Sham)
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Introduction: The (HFNC) have demonstrated their usefulness in vari-
ous clinical scenarios, pulmonary and extrapulmonary pathologies. 
They provide a flow of up to 60 L/min. The potential benefits of this 
therapy are: improvement of the respiratory pattern with improve-
ment of the RR and peripheral saturation, the Rox index (SpO2/FiO2)/
RR has a high sensitivity to predict HFNC failure, greater than 4.88 at 
12 h predict success of therapy.
Objectives: To evaluate the usefulness of HFNC in the ICU in patients 
with mild to moderate ARF.
Methods: Retrospective, observational study. Sociodemographic, 
clinical, and gasometric data were recorded. Inclusion criteria: both 
sexes, over 18 years of age, stay of more than 24 h, HFNC therapy for 
ARI. Exclusion criteria: severe ARF, under 18 years of age, without cen-
tral venous catheter. ARF was classified as mild (SAFI > 200), moderate 
(100–200), the qualitative variables are reported in frequencies and 
percentages, normality tests were performed for quantitative variables, 
those of normal distribution were reported mean and SD, confidence 
intervals (CI). For variables of free distribution median and percentiles 
25 and 75. For comparison of qualitative variables, X2 will be used, 
quantitative parametric variables t of student, a p < 0.05 as significant.
Results: 71 patients, 59% male (N = 42) and 41% female (n = 29), were 
analyzed. Mean age was 69 ± 12 (28–96  years), APACHE II mean 16 ± 6 
(5–31), SAPS II mean 32 ± 13 (8–71), SOFA at admission 6 ± 3 (1–15), SOFA 
at the beginning of HFNC 4 ± 2 (1–10). 80% (n = 57) medical admission, 
15% (n = 11) surgical; pulmonary pathology 59% (n = 42) and extrapul-
monary 41% (n = 29), 60% (n = 43) type 1 insufficiency, 23% (n = 16) type 
2. Most frequent site of pulmonary infection 42% (n = 30), abdominal 
15% (n = 10). Ventilatory support before HFNC: 73% (n = 52) simple nasal 
prongs, 3% (n = 2) required IMV. Mean days of HFNC use of 4 ± 3 days, 
42% (n = 30) with oncological pathology, most frequent colon cancer 
23% (n = 7), days of stay in the ICU median 15 days (1–54) and mortality 
19% (n = 14). The most frequent cause of death was septic shock of pul-
monary and abdominal origin. At the time of initiation of HFNC therapy, a 
statistically significant difference was obtained with p < 0.05 in PH, PCO2, 

PO2, FiO2, RR, SaO2/FiO2 and central venous saturation, no statistically 
significant difference was obtained in peripheral oximetry.
Conclusions: The HFNC are useful in pathologies such as pneumonia, 
septic shock (pulmonary and abdominal) and oncology. Patients after 
the use of HFNC improved both hypoxemic and hypercapnic acute 
respiratory failure. The corrected blood gas changes were pH, PO2, 
PCO2, respiratory rate, and central venous saturation from the time of 
HFNC onset.

https://doi.org/10.1038/s41418-023-01124-1
https://doi.org/10.1038/s41419-022-05155-3
https://doi.org/10.1038/s41419-022-05155-3
https://doi.org/10.1182/blood-2016-09-741298
https://doi.org/10.1038/nm1565
https://doi.org/10.1083/jcb.200606027


Page 462 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

References
1. 1. Giarratano A, High flow nasal therapy in immunocompromised 

patients with acute respiratory failure: A systematic review and meta-
analysis. Journal of Critical Care. 2019; 50:250–256.

2. 8. Di Mussi R, High-flow nasal cannula oxygen therapy decreases pos-
textubation neuroventilatory drive and work of breathing in patients 
with chronic obstructive pulmonary disease. Critical Care (2018) 
22:180

3. 7. Spoletini G, High-flow nasal therapy versus standard oxygen during 
interruptions of non-invasive ventilation for acute respiratory failure: a 
randomized controlled pilot trial. J Crit Care. 2018; 48: 418–425

4. 6. Ischaki E, Nasal high flow therapy: a novel treatment rather than a 
more expensive oxygen device. Eur Respir Rev 2017; 26

5. 5. Parke RL, Pressures delivered by nasal high flow oxygen during all 
phases of the respiratory cycle. Respir Care. 2013; 58 (10):1621–4

6. 4. Papazian L, et al. Use of high-flow nasal cannula oxygenation in ICU 
adults: a narrative review. Intensive Care Med. 2016; 42 (9):1336–49.

7. 3. Romero DC, Pathophysiological basis of acute respiratory failure on 
non invasive mechanical ventilation. Open Respir Med J. 2015; 9(Suppl 
2):97- 103

8. 2. Azoulay E, Effect of High-Flow Nasal Oxygen vs. Standard Oxygen 
on 28- Day Mortality in Immunocompromised Patients With Acute 
Respiratory Failure The HIGH Randomized Clinical Trial. JAMA. 2018; 320: 
2099–2107

Topic: Acute respiratory failure and mechanical ventilation

001008  
Safety of antitumor treatment in critically ill patients in the ICU
V.  Nieto1, D.  Molano2, A.  Martinez3, J.  Mojica1, A.  Rojas1

1Intensive Care Medicine, Centro de tratamiento e investigación sobre 
Cáncer Luis Carlos Sarmiento Angulo, Bogotá, Colombia; 2Medicina crítica 
y cuidado intensivo, Foundation University of Health Sciences, Bogotá, 
Colombia; 3Public Health department, CES University, Medellín, Colombia
Correspondence: V. Nieto
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001008

Introduction: About 25% of oncologic patients will require manage-
ment in the Intensive Care Unit. Currently, survival is comparable with 
non-oncologic patients. Survival rates depend on the intensity and 
timing of interventions, including oncologic treatment (chemother-
apy, immunotherapy, and radiotherapy), however, there is uncertainty 
in the safety of these interventions.
Objectives: To describe the safety of antitumor treatment in criti-
cally ill patients in an ICU of a high complexity cancer center in 
Bogotá.
Methods: Retrospective cohort of patients hospitalized in an onco-
logic ICU from July 2022 to January 2023. Relative and absolute fre-
quencies were used to describe qualitative variables. For quantitative 
variables central tendency and dispersion measures were calculated. A 
bivariate analysis was performed with the calculation of a crude Odds 
Ratio (OR) for the variables related to sepsis and a multivariate analysis 
by logistic regression for the calculation of adjusted OR for sepsis and 
mortality.
Results: 105 patients were analyzed, 47.6% were female, the sam-
ple mean age was 60  years SD 15.7. The ratio of medical Vs surgi-
cal patients was nearly 1:1, 76.2% of the sample had solid tumors, 
56.2% received chemotherapy, 10.5% immunotherapy and 2.9% 
received radiotherapy in the ICU. Thirty-one patients had sepsis, 
30.5% presented with shock and 22.9% received mechanical ven-
tilation. Mortality was 18.1%. In the bivariate analysis the factors 
associated to sepsis were medical patients, hematological tumor, 
chemotherapy, immunotherapy, mechanical ventilation and shock. 
The multivariate analysis showed that the only variable that kept 
its association with sepsis was medical patient OR 7.9 (95% CI 1.8- 
7.35). The analysis for mortality showed that medical patient and 
vasopressor use were the only variables with a role in said outcome. 
Table  1. Chemotherapy and immunotherapy were not associated 
with sepsis or mortality.
 

 Table 1 (abstract 001008) Data distribution and adjusted odds ratio 
for sepsis in oncological patients

Variable Cohort(105) No sepsis 
(74)

Sepsis(31) p‑ value OR (CI 
95%)

Adjusted 
OR for 
sepsis

Adjusted 
OR for 
mortal‑
ity

Age* 60,3 ± 15,7 59,6 ± 16,1 61,8 ± 14,9 0,5

Gender 
Female †

50 (47,6) 37(74) 13(26) 0,45

Medical 
patient

52 (49,5) 25(48,1) 27(51,9) 0,0001 6,8(2,5–
18,2)

7,9 1,8–7,35 17,8 
3,2–
98,3

Surgical 
patient

53 (50,5) 49(92,5) 4(7,5)

Neutrope-
nia

9(8,6) 4(44,4) 5(55,6) 0,07

Solid tumor 80(76,2) 65(81,3) 15(18,8)

Hemato-
logical

25 (23,8) 9(36) 16(64) 0,0001 3,4(1,9–5,8)

SAPS III 58,4 ± 21,7 52,1 ± 19,6 58,4 ± 21,7 0,0001

Type of oncologic 
treatment received in 
the ICU†

chemo-
therapy

59(56,2) 36(61) 23(39) 0,016 3 (1,2–7,6) 1 0,2–4,0 0,32 
0,06–
1,5

Immuno-
therapy

11(10,5) 2(18,8) 9(81,8) 0,0001 14,7(2,9–
73,2)

0,10,01–1,6 1,6 0,2–
11,2

Radio-
therapy

3(2,9) 2(66,7) 1(33,3) 0,88

Organ dysfunction, supports and outcomes †

Shock 32(30,5) 12(37,5) 20(62,5) 0,0001 9,3(3,5–
24,5)

Vasopressor8(45,7) 29(60,4) 19(39,6) 0,03 2,4(1–5,8) 29,7 
5,5–
160,5

Inotropic 24(22,9) 11(45,8) 13(54,2) 0,003 4,1(1,5–
10,7)

M. ventila-
tion

24(22,9) 10(41,7) 14(58,3) 0,0001 5,2(1,9–
13,9)

Length of 
stay*

4,3 ± 4 3,7 ± 2,6 5,7 ± 6,1 0,01

Bactere-
mia†

15(14,3) 7(46,7) 8(53,3) 0,029 3,3(1–10,1)

Mortality † 19(18,1) 6(31,6) 13(68,4) 0,0001

* Mean ± standard deviation † Frequency (percentage).

Conclusions: Antitumor treatment was not associated in this cohort 
with sepsis or death in the ICU suggesting that it is a safe therapy to 
administer in critically ill patients with cancer that doesn’t necessarily 
increase the risk of critical outcomes.

References
1. Kanji S, MacLean E, Rashid FJ, Pittman M, Trinacty M, Allan D, Rosenberg E. 

Chemotherapy in the Intensive Care Unit: An Evaluation of Context and 
Outcomes. Can J Hosp Pharm. 2020 Fall;73(4):279–287. Epub 2020 Oct 1. 
PMID: 33100360; PMCID: PMC7556399.

2. This research did not receive financial support from third parties.

Topic: Haematologic-oncologic issues in the ICU

001010  
Mortality difference according to the time difference between rapid 
response team (RRT) screening to ICU transfer
W. Y.  Lee1, K. C.  Cha2, Y. I.  Rho3, S. W.  Park4, Y. U.  Choi5
1Division of Pulmonary, Allergy, and Critical Care Medicine, Yonsei 
University Wonju College of Medicine, Wonju Severance Christian 



Page 463 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Hospital, Wonju-si, Republic of Korea; 2Emergency Medicine, Yonsei 
University Wonju College of Medicine, Wonju-si, Republic of Korea; 
3Emergency Medicine, Yonsei University Wonju College of Medicine,, 
Wonju, Republic of Korea; 4Department of Internal Medicine, Yonsei 
University Wonju College of Medicine, Wonju, Republic of Korea; 5Surgery, 
Yonsei University Wonju College of Medicine, Wonju, Republic of Korea.
Correspondence: W.Y. Lee
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001010

Introduction: The rapid response team (RRT) has the role of early 
detection of patient liability and managing to prevent patient 
derangement. After screening the patient by RRT, unstable patients 
should be transferred to ICU and should be managed actively. Some-
times we can not transfer the patient to the ICU immediately, depend-
ing on many circumstances, such as the ICU capability.
Objectives: We observed the ICU mortality rate and 28 days mortality 
rate according to the time difference from RRT screening to ICU trans-
fer (ICU transfer time).
Methods: We reviewed RRT cohort of Yonsei University Wonju Sever-
ance Christian Hospital from March 2022 to January 2023, and ana-
lyzed the data of patients transferred to MICU from the general ward. 
We compare the ICU mortality rate and 28 days mortality rate accord-
ing to ICU transfer time.
Results: The total analyzed patient number was 260(149 were 
screened (RRTS), 111 were RRT non-screened (RRTNS). The ICU and 
28 days mortality rates of total patients were 27.7% and 30.8%.
The ICU and 28 days mortality rates of RRTS and RRTNS groups were 
26.8% vs 28.8%(P > 0.05) and 30.9% vs 30.6%(P > 0.05).
ICU mortality and 28 days mortality rates of patients transferred to ICU 
within the 5th hospital day were lower than after the 5th hospital day 
(25/121(20.7%) vs 47/139(33.8%), P = 0.018).
The median ICU transfer time was 9 h (0.5-24h). Seventy-one patients 
(52.3%) among 149 RRTS were transferred to MICU within 9 h after 
RRTS.
The ICU transfer times of ICU survivors and non-survivors were 
8.4 ± 4.1 h vs 9.2 ± 4.1 h (P > 0.05) and the ICU transfer time of 
28days survivors and non-survivors were 8.4 ± 4.0 days, 8.9 ± 4.2 
days(P > 0.05).
The ICU and 28 days mortality rates were lower in the shorter ICU 
transfer time group(≤ 9h) than longer ICU transfer time group(> 9h)
[(24.4% vs 29.6%(p > 0.05), 28.2% vs 33.8%, P > 0.05).
Conclusions: The shorter ICU Transfer time after RRT screening 
seemed to make lower ICU and 28  days mortality rates after ICU 
transfer.
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Introduction: Introduction: The recommendation of the World 
Health Organization to increase the intraoperative fraction of inspired 
oxygen (FiO2) to 0.8 throughout surgery has sparked much debate (1). 
Although meant to decrease the incidence of surgical site infections 
(SSI) (1–3), its safety is controversially discussed (4). Hyperoxia may 
be detrimental to the brain, as some studies have reported an asso-
ciation between hyperoxia and increased mortality in neurocritical 
care patients (5, 6). The effect of hyperoxia on cerebral hemodynam-
ics during general anesthesia is still not fully elucidated. While hyper-
oxia leads to a small reduction in CBF in awake patients, it is unknown 

whether anesthetics could affect this relationship. Furthermore, there 
is circumstantial evidence that increased cerebrovascular tone leads 
to an improved cerebral autoregulation (CA) (7–9). Here, we quantified 
the effect of intra-operative hyperoxia (FiO2 of 1.0) compared to FiO2 
0.4 on CBF and cerebral autoregulation (CA). We hypothesize that dur-
ing hyperoxia and general anesthesia, CBF is lowered and dynamic CA 
improves.
Objectives: The aim of this study was to quantify the effect of intraop-
erative hyperoxia on CBF and CA during general anesthesia.
Methods: We studied ASA I/II patients undergoing non-cardiotho-
racic, non-neurosurgical and non-laparoscopic surgery under general 
anesthesia. During stable hemodynamic conditions, we increased 
FiO2 from 0.4 to 1.0. Mean middle cerebral artery blood velocity 
(MCAVmean) was measured to estimate changes in CBF. Dynamic CA 
was determined using transfer function analysis and expressed as the 
phase lead (°) between MAP and MCAVmean oscillations, created with 
positive pressure ventilation with a frequency of 6 min-1.
Results: Thirty-five patients were included for this study. Twelve 
patients received propofol-based anesthesia, and 23 patients received 
sevoflurane-based anesthesia. No statistically significant differences in 
cerebral hemodynamics were found between FiO2 0.4 and 1.0 during 
general anesthesia.
Conclusions: CBF and CA did not differ within patients in the pres-
ence of FiO2 0.4 and 1.0 during general anesthesia. Cerebrovascular 
changes induced by hyperoxia seem relatively small compared to 
changes already induced by anesthesia. However, because arterial 
oxygen content is increased, a beneficial effect is possible.

Box-plots of MCAVmean, phase lead, gain and MAP between FiO2 
0.4 and 1.0. Data points outside the 10-90th percentile are displayed 
individually

References
 1. 6. Damiani E, Adrario E, Girardis M, Romano R, Pelaia P, Singer M, et al. 

Arterial hyperoxia and mortality in critically ill patients: a systematic 
review and meta-analysis. Critical Care. 2014;18(6):1–16.



Page 464 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

 2. 5. Rincon F, Kang J, Maltenfort M, Vibbert M, Urtecho J, Athar MK, et al. 
Association between hyperoxia and mortality after stroke: a multicenter 
cohort study. Crit Care Med. 2014;42(2):387–96.

 3. 4. Hedenstierna G, Perchiazzi G, Meyhoff CS, Larsson A. Who can make 
sense of the WHO guidelines to prevent surgical site infection? Anesthe-
siology. 2017;126(5):771–3.

 4. 3. Sepehrvand N, Ezekowitz JA. Oxygen Therapy in Patients With Acute 
Heart Failure: Friend or Foe? JACC Heart Fail. 2016;4(10):783–90.

 5. 2. Ball L, Lumb AB, Pelosi P. Intraoperative fraction of inspired oxy-
gen: bringing back the focus on patient outcome. Br J Anaesth. 
2017;119(1):16–8.

 6. 1. Weenink RP, de Jonge SW, van Hulst RA, Wingelaar TT, van Ooij PAM, 
Immink RV, et al. Perioperative Hyperoxyphobia: Justified or Not? Benefits 
and Harms of Hyperoxia during Surgery. J Clin Med. 2020;9(3):642.

 7. 9. Strebel S, Lam AM, Matta B, Mayberg TS, Aaslid R, Newell DW. Dynamic 
and static cerebral autoregulation during isoflurane, desflurane, and 
propofol anesthesia. Anesthesiology. 1995;83(1):66–76.

 8. 8. van den Dool RE, Immink RV, van der Ster BJ, Hermanides J, Hol-
lmann MW, Preckel B, et al. The influence of carbon dioxide on cerebral 
autoregulation during sevoflurane-based anesthesia in patients with 
type 2 diabetes. J Neurosurg Anesthesiol. 2023;35(1):65–73.

 9. 7. Rokus E.C. van den Dool NHSW, Jimmy Schenk, Eline Kho, Denise P. 
Veelo, Björn J.P. van der Ster and Rogier V. Immink. Dynamic cerebral 
autoregulation during step-wise increases in blood pressure during 
anaesthesia: a non-randomised interventional trial Eur J Anaesthesiol. 
2023;Accepted for publication.

 10. R. van den Dool received a grant from Edwards Lifesciences outside the 
submitted work. D. Veelo and A. Vlaar received of personal fees and other 
from Edwards Lifesciences outside the submitted work.

Topic: Neurointensive care

001012  
Journey to accreditation: Enhancing skills of the critical care 
outreach team through point of care echocardiography (POCUS) 
training for nurses
F.  Logan1, D.  Hadfield2, J.  Dainton3, R.  Fisher2, A.  Jordan3, M.  Langan3, 
H.  Lansangan3, E.  Madine3, L.  Mchugh3, P.  Mcdougall3, V.  Metaxa2, J. 
 Mecklenburgh3, S.  Hadfield3

1Critical Care Outreach, Kings College Hospital NHS Foundation Trust, 
London, United Kingdom; 2Critical care, King’s College Hospital, London, 
United Kingdom; 3Critical Care Outreach, King’s College Hospital, London, 
United Kingdom
Correspondence: F. Logan
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001012

Introduction: In acute patient deterioration, point-of-care-ultrasound 
(POCUS) can inform early targeted management, potentially improv-
ing patient outcomes 1,2. Part of a wider project evaluating nurse-
led POCUS in acute sepsis, here we describe the feasibility of POCUS 
training for nurse members of a critical care outreach team (CCOT) in a 
large teaching hospital.
Objectives: Among a sample of CCOT nurses:
1. To evaluate the feasibility of POCUS training.
2. To explore barriers and facilitators to POCUS training.
Methods: To gain POCUS accreditation, nurses were required to com-
plete the UK Resus Council’s Focused Echocardiography in Emergency 
Life Support (FEEL) course, consisting of a one-day taught course 
and 50 assessed echocardiogram scans. Feasibility was assessed as 
numbers achieving accreditation. An electronic survey explored bar-
riers and facilitators to accreditation. Descriptive data are presented. 
Appropriate institutional approvals were obtained.
King’s College Hospital is a large, 950 bed, multi-specialty, tertiary 
referral and teaching hospital. The CCOT provides 24/7 specialist sup-
port and stabilisation for the most unwell patients on the wards. The 
CCOT is multi-disciplinary consisting of critical care trained nurses and 
doctors and a consultant lead.

Results: A total of 10 nurses commenced the FEEL course: six in 2021 
and four in 2022. All completed the taught one-day course. Amongst 
the 2021 cohort at 18  months, 3 nurses (50%) had completed 50 
assessed scans and achieved full accreditation, 1 nurse (17%) is likely 
to achieve accreditation within 24  months, 1 nurse (17%) re-located 
and 1 nurse (17%) paused their studies due to personal reasons. 
Amongst the 2022 cohort at 6  months, 3 nurses (75%) had com-
pleted > 50% of scans, but none had achieved accreditation. Survey 
responses (n = 10) revealed that lack of confidence, prioritising other 
work, and general time constraint amongst nurses and assessors were 
the main barriers to training completion (Chart 1). Back-fill cover facili-
tated by charity funding, was a main facilitator as this reduced time 
constraints. All survey respondents reported that the FEEL course had 
improved their job satisfaction.
Conclusions: Training CCOT nurses in POCUS is feasible. The process 
required significant commitment from the nurses, supervisors and 
managers, and would not have been possible without a charity grant 
that allowed an additional nurse to back fill study time.

Legend on chart.

References
1. 2. Leech M, Bissett B, Kot M, et al., Physiotherapist-initiated lung ultra-

sound to improve intensive care management of a deteriorating patient 
and prevent intubation: a case report. Physiotherapy theory and practice, 
2015. 31(5): p. 372–6. doi: https:// doi. org/ 10. 3109/ 09593 985. 2014. 10036 
29

2. 1. Zieleskiewicz, L., Lopez, A., Hraiech, S. et al. Bedside POCUS during ward 
emergencies is associated with improved diagnosis and outcome: an 
observational, prospective, controlled study. Crit Care 25, 34 (2021). doi: 
https:// doi. org/ 10. 1186/ s13054- 021- 03466-z

3. This work was supported by the Burdett Trust for Nursing (Grant no. SB\
ZA\101010662\824101).

Topic: Nursing care and physiotherapy

001013  
Mobilisation in the EveNing to TreAt delirium: a qualitative study 
of patient and staff perceptions on acceptability
E.  King1, O.  Gustafson1, D.  Barghouthy2, D.  McWilliams3

1Oxford Allied Health Professions Research and Innovation Unit, John 
Radcliffe Hospital, Headington, United Kingdom; 2Critical Care, University 
Hospitals Coventry & Warwickshire, Coventry, United Kingdom; 3Centre 
for Care Excellence, University Hospital Coventry & Warwickshire, 
Coventry, United Kingdom
Correspondence: E. King
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001013

Introduction: Delirium is a common complication for patients admit-
ted to intensive care units (ICUs) and is associated with an increase in 
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mortality and hospital length of stay, and poor long-term outcomes. 
[1,2]. Non-pharmacological interventions such as care bundles are 
recommended for the management of ICU acquired delirium [3]. How-
ever, evidence for specific interventions is lacking. We recently com-
pleted a feasibility trial to evaluate the impact of evening mobilisation 
(delivered between 7 and 9  pm) to improve sleep and reduce the 
incidence of delirium [4]. The provision of evening physiotherapy and 
mobilisation is not routine practice in the UK. Therefore, it is essential 
to establish its acceptability to both patients and staff.
Objectives: To explore the acceptability of patients receiving and staff 
delivering additional evening mobilisation in ICU.
Methods: A UK-based bi-centre qualitative study of patients recruited 
to the MENTAL trial. We purposively sampled patients who received 
the evening mobilisation intervention and staff who were involved in 
its delivery. Qualitative data was collected through semi-structured 
interviews which were audio-recorded and transcribed verbatim. The 
interviews were thematically analysed.
Results: We completed interviews with seven patients and nine staff 
members (three nurses and six physiotherapists). Four key themes 
were identified; balancing fatigue; spinning plates with time and care 
needs; normalising 24-h routines and late-night staffing. Whilst some 
logistical challenges and competing priorities were cited as barriers, 
positive feedback and the perceived benefits of evening mobilisation 
were identified from participants and staff. It was suggested that even-
ing mobilisation could increase the amount of time that patients were 
active during the day, which may better reflect their usual daytime 
pattern and could increase their rehabilitation dosage. An interplay 
between physical and non-physical health promotion was also rec-
ognised through increased patient motivation and facilitating patient 
recovery in ICU.
Conclusions: Additional evening mobilisation in ICU was considered 
acceptable to both patients and staff. Benefits included increasing the 
patient’s active day and supporting evening routines which might aid 
natural sleep. Staff suggested it could increase the rehabilitation dos-
age on ICU and could indicate an evolution of rehabilitation provision. 
These findings can be used to inform the design of interventions to 
reversible potential factors of ICU-acquired delirium.
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Introduction: The evaluation of prognosis in patients (pts) with Acute 
Heart Failure (HF) is based on Ejection Fraction (EF), whereas Cardiac 
Output (CO), essential for organ perfusion, with relevant diagnostic, 
prognostic and therapeutic implications is not usually measured due 
to its complexity.
Objectives: The aim of this study was to evaluate in pts admitted to 
the Intensive Cardiac Care Unit patients (ICCU) the predictive value 
of left ventricular output tract velocity time integral (LVOT VTI) for a 
composite in-hospital outcome and to assess the accuracy of differ-
ent markers of ventricular function in predicting the risk for adverse 
events.
Methods: We enrolled 446 consecutive pts admitted to the ICCU in 
Pertini Hospital of Rome and University Hospital of Pisa with diagnosis 
of Acute Heart Failure (AHF), Cardiogenic Shock (CS) and Acute Myo-
cardial Infarction (AMI). We measured left ventricular dimension, LVOT 
VTI, left ventricular Ejection Fraction (LVEF) and we collected intra-hos-
pital events as respiratory Failure (RF), Acute Kidney Injury (AKI), Multi-
Organ Failure (MOF) and Death). We divided the population, according 
to the EF (> or < 40%) and into two groups respect the presence or not 
of intrahospital events.
Results: The group of pts who developed intra-hospital events (N: 
254—57,1%) showed significant lower LVOT VTI value respect to 
control group [AKI (LVOT VTI 19,4 ± 4,5 vs 17,1 ± 5,6;p < 0.001), RF 
(LVOT VTI 18,6 ± 4,9vs ± 5,9; p < 0.001), MOF (LVOT VTI 18,7 ± 4,9 
vs 16,2 ± 6,6; p = 0.006) and Death (LVOT VTIO 18,6 ± 4,9 vs 
15,8 ± 6,8; p = 0.004)]. Among the group of pts with EF > 40%, 
the mortality was higher according to LVOT VTI value (LVOT 
VTI > 10  cm 50%; in LVOT VTI 10–15  cm 7,5%, and in LVOT 
VTI > 15 cm 3,1%; p < 0,001).
Conclusions: LVOT VTI could represent an alternative and comple-
mentary method which satisfies the need for an effortless param-
eter in acute setting to predict intra-hospital events. We were 
able to measure LVOT VTI in all patients and it has proven to be a 
non-invasive tool, easily available and a reliable managing patho-
physiological approach for critical patients. In a mare magnum of 
technologies, increasingly advanced and sophisticated, we tried to 
rediscover a simple and basic parameter that was useful in the man-
agement of critical patients. However, it needs to be tested in larger 
series of patients and multivariate adjustments for other prognostic 
predictors.
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Introduction: Group B Streptococcus (GBS) is a major cause of neo-
natal infection. The difference in incidence of GBS early onset sepsis 
(EOS) in term neonates whose mothers receive first versus second-line 
intrapartum prophylaxis remains poorly described.
Objectives: To compare the incidence and outcomes of term neo-
nates with GBS EOS whose mothers received first versus second-line 
intrapartum prophylaxis.
Methods: We queried the Pediatrix Medical Group Clinical Data Ware-
house1 to evaluate the outcomes of term neonates born to GBS posi-
tive mothers between 1997 and 2020. Primary outcome was GBS EOS 
(i.e. < 7  days of life); secondary outcomes were maternal antibiogram 
and occurrence of neonatal morbidities. First line antibiotics were 
penicillin, ampicillin and ampicillin/sulbactam; others were considered 
second line. Data were summarized as count (percentage) and mean 
(standard deviation) for categorical and continuous variables, respec-
tively. Multivariable logistic regression adjusting for maternal and 
infant factors was performed to calculate the risk of GBS EOS based on 
intrapartum prophylaxis received.
Results: Among 547,194 term neonates, 112,250 (20.5%) were born 
to GBS positive mothers. Out of these GBS positive mothers, 49,234 
(43.8%) and 12,679 (11.3%) mothers received first-line and second-
line intrapartum prophylaxis, respectively. 50,607 (45.0%) mothers 
had no or received unspecified antibiotic therapy. Maternal antibiotic 
usage for first line prophylaxis were 54%, 45% and 1% for penicillin, 
ampicillin and ampicillin/sulbactam, respectively. Commonly used 
antibiotics for second-line prophylaxis were cefazolin (46%), clinda-
mycin (28%), and vancomycin (9%). Incidence of GBS EOS among all 
term neonates with maternal GBS carriage was 0.23% (263/112,520). 
Term infants whose mothers received second-line intrapartum antibi-
otics and unknown/no prophylaxis had higher risk of GBS EOS com-
pared to first-line intrapartum antibiotics [adjusted odds ratio (aOR) 

3.50 (95% confidence interval (CI) 1.43–8.54) and aOR 2.11 (95% CI 
1.04–4.29) respectively]. There was no significant difference in the risk 
of GBS EOS in term infants born to mothers who received second line 
and unknown/no prophylaxis [aOR 0.60 (95% CI 0.28–1.32) compared 
to second line]. There was no difference in neonatal mortality, pressor 
or invasive ventilator use in first week of life across all groups.
Conclusions: There appears to be increased risk of GBS EOS with use 
of second-line compared to first-line maternal GBS prophylaxis. Nota-
bly, there was no significant difference in EOS GBS incidence between 
second line versus unknown/no treatment in mothers with GBS car-
riage. Future work needs to be carried out to delineate utility of sec-
ond-line antibiotics in GBS prophylaxis.
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Introduction: Traumatic brain injury (TBI) in pediatric population is a 
major cause of disability and death. The anatomical and physiological 
differences between adults and pediatrics may entail different presenta-
tions and important implications for the management and care of TBI.
Objectives: This study objective is to compare the intensity of treat-
ment for intracranial pressure (ICP) among pediatrics, adults and 
elderly.
Methods: CENTER-TBI patients admitted to the Intensive Care Unit 
(ICU) and with ICP monitoring were included. Pediatric patients 
(< 18yrs) were compared with adults (18-65yrs) and elderly (> 65yrs). 
Clinical data considered for the analysis were ICP and daily Therapy 
Intensity Level (TIL) for each patient during the first week of ICU stay. 
A five-category scale was used for TIL classification [1]. Specific TIL vari-
ables were described in detail, focusing on neuromuscular blockade, 
metabolic suppression for ICP control, hypocapnia, hyperosmolar ther-
apy and secondary decompressive craniectomy. Clinical variables were 
expressed by mean (standard deviation), or frequency (%).
Results: Among 2138 patients admitted to the ICU (132 pediatrics, 
1480 adults, 526 elderly), we included patients with ICP monitor-
ing who were not treated with primary decompressive craniectomy 
(n = 814; 6% pediatrics, 73% adults, 21% elderly). Fig*0.1 shows the 
daily TIL trend in patients from day 1 to day 7 of ICU stay. Pediatrics 
and adults showed an increase of intensity level of treatment during 
the first day in the ICU. High TIL (TIL3-4) were less performed in elderly, 
with low increase in frequency during the first week of ICU stay. Com-
paring specific levels of treatment, significative differences were found 
between pediatrics and elderly; similar trends were found comparing 
pediatrics with adults (Table 1).

Table 1 (abstract 001016) Differences in Theraphy Intensity Level 
among pediatrics, adults and elderly

Pediatrics Adults Elderly p

n 49 595 170

Secondary DC (%) 4(8) 68(11) 16(9) 0.626

High dose of barbiturates or 
propofol (%)

12(24) 205(34) 36(21) 0.003

Neuromuscolarblockade (%) 19(38) 205(34) 31(18) < 0.001
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Pediatrics Adults Elderly p

Mild Hypocapnia (PaCO2 
35–40 mmHg (%)

28(57) 321(53) 67(39) 0.003

Moderate Hypocapnia (PaCO2 
30–35 mmHg) (%)

16(33) 149(25) 21(12) 0.001

Intensive Hypocapnia 
(PaCO2 < 30 mmHg) (%)

4(8.2) 43(7.2) 6(3.5) 0.202

Hyperosmolar theraphy with 
Mannitol up to 2 g/kg/24 h 
(%)

11(22.4) 122(20) 31(18) 0.743

Hypertonic saline up to 0.3 g/
kg/24 h

17(34.7) 191(32) 38(22) 0.04

Conclusions: Children are less aggressively treated during the first day 
of ICU stay, reflecting a more conservative approach to therapy in this 
category. In the elderly, a TIL4 is less represented compared to adults 
and pediatrics, with no increase in trend of high TIL performed in ICU, 
probably refers to poor prognosis.
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Introduction: We conducted the EMPRESS randomised controlled trial 
to assess the feasibility of delivering a protocolised early rehabilitation 
in three ICUs in the UK. The study was open when delivery of clinical 
research was widely impacted by the COVID-19 pandemic. Protocol 
amendments enabled some trials to mitigate this impact, however 
significant modifications were not possible with the EMPRESS protocol 
(1) due to trial design and patient population. Our only amendment 
was to extend the duration of recruitment.
Objectives: To understand how the delivery of EMPRESS was impacted 
by the COVID-19 pandemic and explore mitigating strategies.
Methods: We used fortnightly video operational meetings between 
sites to evaluate progress of the study and to identify challenges. We 
proactively developed strategies to facilitate optimal delivery as the 
study and the pandemic progressed.

Results: EMPRESS was recruiting at two sites when all non-COVID 
research was suspended in respsonse to the pandemic. The trial was 
paused on 12th March 2020, just 10 days after the second site opened 
to recruitment. Recruitment to EMPRESS recommenced in August 
2020. The third site opened to recruitment in October 2021 and 
approval of a study extension allowed recruitment at the second and 
third site until July 2022 as in Figure 1. Whilst the pause to recruitment 
spanned five months, the impact of the pandemic persisted for the 
duration of the study. Specific barriers impacting the study and mitiga-
tion strategies are described in Table 1.

 Table 1 (abstract 001017) Barriers and mitigations to the delivery of 
EMPRESS following the pause to recruitment due to Covid-19

Barriers Mitigations

Covid-specific research prioritised, 
preventing recruitment of other-
wise eligible participants

Sought co-enrolment agreements 
as soon as possible

Study funded staff redeployment 
led to them embedding into the 
clinical team

Education of clinical colleagues on 
purpose of role and importance of 
protecting research time

Patients transferred to ICUs out 
of area

Follow up data obtained from sum-
mary care records

Patients transferred to other site 
recovery wards

Therapy assistant travelled to 
perform hospital discharge assess-
ments

Patient restrictions or concerns 
attending hospital for three 
month follow up

Completion of PROMs over the 
telephone where possible

Advances in treatment of Covid-19 
meant less patients were intu-
bated and ventilated

NIHR and HRA approval of recruit-
ment extension to allow for higher 
numbers of eligible patients to be 
admitted to ICUsGovernment recommendations: 

lockdowns, shielding, self-iso-
lation, mask wearing and social 
distancing, meant less incidence 
of common ICU admissions

Site C R&D staff redeployed to 
covid-specific research

Proactive engagement of newly 
appointed EMPRESS project man-
ager with Site C R&D department 
and Sponsor to overcome barriers 
to opening the site

Conclusions: Whilst we acknowledge there are often challenges and 
delays at many stages of research studies regardless of the pandemic, 
we have identified multiple COVID-specific limitations and recom-
mend mitigating strategies, which may promote resilience in future 
clinical trial delivery.

Figure  1 (abstract 001017) Contrast between actual and planned 
recruitment timelines at Sites A, B and C
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Introduction: Critically ill patients are at high risk to develop ven-
tilator-induced diaphragm dysfunction (VIDD), leading to a deterio-
ration of clinical outcomes, such as mortality and weaning success 
[1]. Diaphragm training by repetitive bilateral phrenic nerve stimu-
lation in mechanically ventilated patients might prevent or ame-
liorate diaphragm atrophy or VIDD. The feasibility to generate 
diaphragm contractions via non-invasive electromagnetic phrenic 
nerve stimulation (NEPNS) was successfully demonstrated in nor-
mal-weight healthy anaesthetised patients [2]. However, as the 
effect decreased linearly with increasing distance to the phrenic 
nerve, it is uncertain whether the technique is feasible in obese 
patients as well.
Objectives: The aims of this analysis were to investigate (1) the time to 
find an adequate stimulation point and (2) the influence of positional 
changes of the stimulation coils using NEPNS in anaesthetised and 
intubated patients with obesity.
Methods: Five obese patients (Body Mass Index of ≥ 35) without 
severe general illness scheduled for elective surgery received bilat-
eral NEPNS following induction of general anaesthesia and endotra-
cheal intubation. For this purpose, coils intentionally designed for 
NEPNS were used. Time to achieve an adequate stimulation was 
measured. The position of the coils was changed in anterior–pos-
terior and cranio-caudal direction in three 5  mm movements away 
from the initial stimulation point. Per position three stimulations 
were performed at 50% intensity and the tidal volume was docu-
mented by the ventilator.
Results: The time to find the adequate stimulation point of the 
phrenic nerve was 35 ± 30  s. The tidal volume declined with 
increasing coil distance from the initial stimulation point. (Abso-
lute decline of tidal volume from 0  mm; mean ± standard devia-
tion; anterior–posterior manoeuvre: − 1.79 ± 1.06, − 1.67 ± 0.96, 
− 2.50 ± 0.31  ml/kg ideal body weight [IBW] per 5, 10 and 
15  mm, respectively; cranio-caudal manoeuvre: − 1.31 ± 1.68, 
− 1.49 ± 1.66, − 1.82 ± 0  ml/kg IBW per 5, 10 and 15  mm, respec-
tively). There was a linear relationship between increasing distance 
in the anterior–posterior direction and decreasing tidal volume 
(p = 0.011, Figure 1A), whereas this could not be confirmed for the 
cranio-caudal direction (p = 0.0504; Figure  1B), most likely due to 
the limited number of measurements caused by the anatomical 
limitations (i.e., restricted neck size).
Conclusions: Finding an adequate stimulation point to perform 
NEPNS in obese patients was feasible within one minute. An anterior–
posterior change of the stimulation point resulted in a linear decrease 
of the stimulated tidal volume, whereas in the cranio-caudal direc-
tion anatomical restrictions did not demonstrate such a relationship 
statistically.

Figure  1 (abstract )  Linear relationship between median tidal vol-
ume (ml/kg/IBW) induced by bilateral non-invasive electromagnetic 
phrenic nerve stimulation with increasing anterior–posterior distance 
(mm) (A; r2 = 0.495, p = 0.011) but not cranio-caudal distance (mm) 
(B; r2 = 0.331, p = 0.0504) to the initial stimulation point. Limited by 
anatomical restrictions, positional changes were feasible for ante-
rior–posterior manoeuvres in n = 3, n = 2, n = 2 and for cranio-caudal 
manoeuvres in n = 3, n = 3, n = 1 patients per 5mm, 10mm and 15mm, 
respectively. IBW: Ideal Body Weight
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Introduction: It is known that Covid-19 has, at least initially, a nonspe-
cific clinical course and that up to 17% of patients may require inva-
sive mechanical ventilation (1). Chest computed tomography scans 
with ground-glass opacities and consolidations, as well as C-Reactive 
Protein (CRP), D-Dimer, Lactic Dehydrogenase, Ferritin and Interleu-
kin-6 (IL-6) can be considered important tools in discriminating clinical 
worsening in patients with Covid-19 (2, 3, 4).
Objectives: To analyze whether lung tomographic changes as well as 
inflammatory markers may be associated with a higher risk of intuba-
tion in patients with Covid-19.
Methods: We performed a cohort study considering all COVID-19 
patients consecutively admitted between March 2020 and December 
2020 requiring supplemental oxygen. The primary outcome was the 
need for tracheal intubation. An adjusted regression model was used 
to assess the effect of changes in chest CT and inflammatory markers 
on the intubation outcome.
Results: A total of 250 patients were evaluated and 73.6% Covid-19 
patients were intubated. Overall, the median to intubation time was 
4 (2–7) days after hospital admission. Among all inflammatory mark-
ers, only higher IL-6 mensuration was associated to the need for 
intubation, 37.5 (16–102) vs 63 (25–172) difference 19 (95% CI, 6.0 
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to 36). When we assess pulmonary involvement on chest computed 
tomography, an involvement greater than 50% of the parenchyma 
corresponded to 60 (50.4%) patients intubated vs 11 (25%) non intu-
bated. Adjusted intubation odds ratio to IL-6 was 1.002 (95% CI, 1.001 
to 1.003) and pulmonary involvement > 50% was 2.42 (95% CI, 1.13 to 
5.18).
Conclusions: Higher IL-6 (Figure  1) and pulmonary involvement in 
chest tomography greater than 50% (Figure 2) may be associated with 
higher risk of intubation in Covid-19 patients.

Figure 1 (abstract 001020) Odds Ratio for intubation vs IL-6

Figure  2 (abstract 001020) Kaplan–Meier curve demonstrating 
cumulative hazard at 16 days for intubation according to lung involve-
ment ≤ 25%, > 25% and ≤ 50%, > 50%
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Introduction: Providing an accurate prognosis in traumatic brain 
injury (TBI) patients is challenging. Besides clinical and radiological 
evaluation, serum biomarkers are promising to assess the severity of 
TBI. However, literature on biomarkers’ prognostic and predictive value 
is limited, with scarce evidence on pediatric patients.
Objectives: This study aims to correlate the presence and the con-
centration of blood-based biomarkers in TBI with the severity of dam-
age among age groups. The second aim is to associate biomarkers 
concentration with 6-month unfavorable neurological outcomes and 
mortality.
Methods: Patients from CENTER-TBI admitted to the ward or Inten-
sive Care Unit (ICU) were included. Six admission biomarkers for each 
patient were considered for the analysis. We compared pediatrics 
(< 18y) to adults (18-65y) and elderly (> 65y), and age groups in pedi-
atrics were compared (0-4y, 5-12y, 13-17y). The effect of the biomarker 
on outcomes was assessed by a logistic regression model adjusted for 
patients’ characteristics at baseline (age, Glasgow Coma Scale, pupils’ 
state, and Injury Severity Score).
Results: Among 3661 patients included, 1523 (95 pediatrics, 957 
adults, 471 elderly) were admitted to the ward, and 2138 (132 pedi-
atrics, 1480 adults, 526 elderly) were admitted to ICU. Fig*0.1 shows 
the distribution of biomarkers among ICU and non-ICU patients and 
age groups. Overall, ICU patients show a higher concentration of every 
biomarker detected compared to patients admitted to the ward, with 
a significant difference among age groups for NSE (p < 0.001), Neu-
rofilaments light (NFL) (p 0.004), Glial Fibrillary Acid Protein (GFAP) 
(p < 0.001), and Ubiquitin Carboxyl-terminal Hydrolase isoenzyme L1 
(UCH-L1) (p 0.007). Adults and elderly have a significative increased 
level of all serum biomarkers except for S100B. Increased neuron-
specific Enolase (NSE) is the most represented biomarker in pediatrics, 
both in the ward and ICU (p < 0.001), even if its concentration is not 
associated with mortality or unfavorable neurological outcome. Unfa-
vorable neurological outcomes (Glasgow Outcome Scale-Extended, 
GOSE ≤ 4) in ICU patients were associated with significantly higher lev-
els of GFAP, UCH-L1 and, in pediatrics, Tau protein. Similar results are 
obtained considering 6-month mortality. In ICU pediatric patients, a 
lower level of UCH-L1 and GFAP are associated with a 6-month good 
recovery (GOSE ≥ 7). The model confirmed the association of UCH-L1 
and NFL on 6-month unfavorable neurological outcomes and mortal-
ity in the overall population.
Conclusions: ICU patients show a higher release of all the serum bio-
markers. UCH-L1 and NFL might play a role in predicting prognosis in 
TBI patients in ICU.
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Figure  1 (abstract 001021) .
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Introduction: Post-intensive care syndrome (PICS) affects up to 80% 
of intensive care unit (ICU) survivors, leading to reduced quality of life 
and increased consumption of health care resources. Current evidence 
supports the implementation of follow-up strategies, but there are no 
standardized recommended approaches, demanding the need for a 
personalized protocol for each country and center.
Objectives: To implement a multi-professional and multidisciplinary 
follow-up protocol in a single-center university hospital to identify 
patients at risk of developing PICS, prevent post-ICU morbidity, and 
improve the overall quality of life.
Methods: The ICU medical staff approved and implemented the proto-
col in October 2022, based on the Society of Critical Care Medicine recom-
mendations and in recent single-center studies, using validated scores 
for the Portuguese population. Social and nutritional evaluations 
were also warranted. Inclusion criteria were defined as ICU length-of-
stay > 5  days, highest SOFA score > 5 points, and average life expec-
tancy > 6  months. The protocol is performed at five different time 
points: 1) ICU admission, 2) ICU discharge, 3) 2  weeks after ICU dis-
charge, by phone call or in person if the patient remains hospitalized, 
4) 2 months after ICU discharge, and 5) 4–6 months later, according to 
medical evaluation. The inclusion of other patients is allowed, accord-
ing to an individual medical decision. Each time point has a standard-
ized assessment (Figure  1), and referrals to other medical specialties 
are made whenever deemed necessary.
Results: A total of 34 patients were included from 27th October 2022 to 
6th April 2023. 61.8% were males, the mean age was 50.2 ± 11.3 years-
old, and the mean SAPS II was 44 ± 19 points. All patients underwent 
mechanical ventilation, 26.5% (n = 9) renal replacement therapy, and 
14,7% (n = 5) ECMO. ICU-AW was diagnosed in 76.5% (n = 26) and cog-
nitive deficit in 67.6% (n = 23), mainly in the patients who had delirium 
during ICU stay (23.5%, n = 8). A total of 21 patients were evaluated 

2 weeks after ICU discharge (M1) and 11 patients at 2 months (M2). The 
preliminary data points to an improvement in physical (ICU-AW 18.8% 
at M2) and cognitive (cognitive deficit 18.2% at M2) impairments, prob-
ably reflecting the role of rehabilitation, monitored during the follow-up 
period. However, the incidence of positive screening for post-traumatic 
stress disorder increased from M1 (n = 7, 33.3%) to M2 (n = 5, 45.5%).
Conclusions: This personalized follow-up protocol is in constant 
update. Closer collaboration with psychiatry/psychology, the imple-
mentation of ICU diaries, and the overall management in an outpatient 
clinic are under evaluation. Further, we plan to develop a prospective 
study protocol to evaluate the impact of this approach on quality of 
life and physical, mental, cognitive, and nutritional outcomes.

Figure  1 (abstract 001025) .
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Introduction: Post-intensive care syndrome (PICS) affects critically ill 
patients and their families. Family PICS (PICS-F) can have a prevalence 
close to 50% and includes psychological disorders such as anxiety, 
depression, post-traumatic stress disorder (PTSD) and complicated 
grief. We report the preliminary results of a study that explored spir-
itual care at preventing PICS-F.
Objectives: To compare the effect of systematic and periodic spiritual 
care (SPSC) versus standard spiritual care (SSC), on the rate of psycho-
logical disorders associated with PICS-F.
Methods: Relatives of invasively ventilated patients without treatment 
limitations, admitted in the ICU of Complejo Asistencial Dr. Sótero del 
Río, Chile, were included. The study had a quasi-experimental design, 
with 2 groups and a follow-up of 3 months. Relatives recruited in the 
first group received the SSC provided by the hospital (chaplain assis-
tance at request of the family). Relatives recruited in the second group 
received the study intervention (SPSC), that included telematic, trans-
religious, spiritual accompaniment (3 Zoom sessions), delivered by 
trained volunteers (1 volunteer/relative). The SPSC was given while the 
participants’ loved ones were in the ICU. SSC and SPSC groups were 
evaluated via psychological tests (telephone interview), at the time 
of recruitment and after 3 months. The Hospital Anxiety and Depres-
sion Scale (HADS) was used to assess depressive symptoms and anxi-
ety, and the Impact of Event Scale-Revised (IES-R) to assess PTSD. 
Socio-demographic variables of the participants and relevant clinical 
data from the patients were registered. Results are described using 
mean ± standard deviation (SD) and percentages, and are compared 
with Student’s t-test and ANOVA. The study was approved by the hos-
pital Institutional Review Board.
Results: 61 relatives were recruited in the SSC group and 51 in the 
SPSC group (1 relative/patient), between November 2021 and May 
2022. Fifty relatives in the SSC group and 43 in the SPSC completed the 
3-month evaluation. Most of the participants were women (79%), with 
a mean age of 47 ± 12 years, 51% had a formal employment and 21% 
had a previous history of mental health problems. The patients’ mean 
age was 57.3 ± 16.6  years and 45% were women. The most frequent 
diagnoses for ICU admission were acute respiratory failure (40%), half 
of them due to COVID-19, and septic shock (23%). Participants of the 
SPSC group had a higher baseline score in the HADS anxiety subscale. 
No other differences in baseline characteristics were found, between 
relatives or patients.The IES-R score was significantly lower in the SPSC 
group compared to the SSC group at 3 months (Table 1). In each group 
the HADS scores decreased during the study period, without statistical 
significance. However, a significant difference over the 3 month-period 
was found in the IES-R score in the SPSC group (P value = 0,002).

 Table 1 (abstract 001026) Results of the psychological tests at 
recruitment (baseline) and at 3 months

Psycho‑
logical 
test

SSC baseline 
results 
(mean + SD)

SPSC baseline 
results 
(mean + SD)

P value
(base‑
line 
compar‑
ison)

SSC
3months 
results
(mean + SD)

SPSC
3months 
results
(mean + SD)

P value
(3months 
compari‑
son)

HADS
(anxiety 

sub-
scale)

11.9 + 4.6 13.5 + 4.2 0.04 10.9 + 4.3 10.4 + 4.8 0.57

HADS
(depres-

sive 
symp-
toms 
sub-
scale)

8.2 + 3.8 8.7 + 4.1 0.52 7.7 + 3.9 6.8 + 4.3 0.28

IES 45.1 + 15.3 44.1 + 15.1 0.69 46.1 + 15.2 38.2 + 20.5 0.03

The results are compared with Student’s t-test.
HADS: A cutoff of 8 points in each subscale indicates a possible case of 
anxiety or depressive symptoms.
IES-R: A cutoff of 23 points suggests a case of moderate PTSD and cut-
off of 43 a case of severe PTSD.
Conclusions: A SPSC intervention could decrease the rate of PTSD 
related to PICS-F.
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Introduction: Following traumatic brain injury (TBI), coagulopathy 
upon hospital admission is found in about 25–35% of patients, with 
a wide range of 7 to 97% reported among series(1). The contributions 
of head injury and concomitant extracranial lesions to coagulopa-
thy have been poorly investigated. We hypothesized that the risk of 
coagulopathy on hospital admission following TBI would increase with 
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increasing head injury severity, and to a greater extent with severe 
associated extra-head injuries as compared to no associated extra-
head injury.
Objectives: To determine at hospital admission: 1/the incidence of 
post-TBI coagulopathy, according to the presence or absence of asso-
ciated severe extracranial injuries, and 2/ the independent risk factors 
for post-TBI coagulopathy.
Methods: Observational study from a multicenter prospective French 
trauma registry (Traumabase®). All adult patients directly admitted to 
one of the participating centers from January 2012 to December 2021 
following TBI (AIS (Abbreviated Injury score) head ≥ 1) were included. 
Post-TBI coagulopathy was defined by at least 1 of the following cri-
teria: prothrombin ratio < 70% or platelets < 100 G/L or fibrinogen-
emia < 1.5  g/L on hospital admission. Severe associated extracranial 
lesions were defined by at least 1 of the AIS extra-head scores ≥ 3. To 
identify risk factors independently associated with admission coagu-
lopathy, bivariate and multivariate analyses were performed.
Results: Among 33,875 patients admitted to 22 trauma centers, 9610 
patients had TBI and were included in the analysis. The overall inci-
dence of admission coagulopathy was 28.5%. Coagulopathic patients 
were significantly more severely injured (higher ISS, extracranial 
AIS, SAPS2, serum lactate, base excess) and especially more severely 
head-injured (lower prehospital GCS, higher AIShead and osmoth-
erapy requirement), when compared to non-coagulopathic patients. 
Figures 1 and 2 show the relationship between admission coagulopa-
thy and the severities of head and extra-head injuries. The higher the 
AIShead, the higher the proportion of patients exhibiting coagulopa-
thy (p < 0.001), whatever the presence of extracranial lesions. When 
compared to patients with AIShead = 1, the increased incidence of 
coagulopathy with TBI severity was observed at an earlier stage of 
TBI severity when severe extracranial lesions were present (Figure 1). 
In multivariable analysis, severe extracranial injury was independently 
associated with the risk of post-TBI coagulopathy (OR 2.0 (1.8 – 2.3), 
P < 0.001) (Table 1).

Table 1 (abstract 001027) Risk factors independently associated to 
admission coagulopathy in TBI patients

Variable OR (IC 0.95) P value

Unstable pelvic trauma 2.2 (1.7–2.8) < 0.001

AIS extrahead ≥ 3 2.0 (1.8–2.3) < 0.001
Male 2.0 (1.7–2.3) < 0.001

Gunshot 1.6 (1.1–2.5) 0.03

Osmotherapy 1.6 (1.3–1.9) < 0.001

AIS head ≥ 3 1.4 (1.2–1.6) < 0.001
Prehospital shock index ≥ 1 1.4 (1.2–1.6) 0.001

Vasopressors at admission 1.3 (1.1–1.5) 0.002

Open extremities trauma 1.3 (1.1–1.5) 0.005

Pupillary abnormality 1.3 (1.1–1.5) 0.012

Prehospital intubation 1.3 (1.1–1.6) 0.007

Serum lactate atadmission 1.2 (1.1–1.2) < 0.001

Age 0.98 (0.97–0.99) < 0.001

Conclusions: In the present study, a continuously graded asso-
ciation between the severity of head injury and coagulopathy at 
hospital admission was shown, and this increased incidence of coag-
ulopathy was observed at earlier stage of TBI severity when severe 
extracranial lesions were present. The presence of severe extracranial 
injuries was one of the most important risk factors for coagulopathy 
following TBI.

Figure  1 (abstract 001027) Incidence of coagulopathy on hospital 
admission according to the severity of TBI (assessed by AIShead) and 
the presence (purple) or absence (blue) of severe extracranial lesions. 
*** P < 0.001 severe extracranial lesions absent vs present. + P < 0.001 
vs AIShead = 1 and severe extracranial lesions present. ± P < 0.001 vs 
AIShead = 1 and severe extracranial lesions absent

Figure 2 (abstract 001027) Relationship between admission coagu-
lopathy and the severities of head (assessed by AIShead) and extra-
head injuries (assessed by the maximum value of extracranial AIS)
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Introduction: Acute kidney injury (AKI) is frequently seen in criti-
cally ill COVID-19 patients and associated with increased mortality. 
Reports of the incidence of AKI in COVID-19 varied widely between dif-
ferent cohort studies and the Acute Disease Quality Initiative (ADQI) 
expressed the need for more detailed epidemiological data (1).
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Objectives: The aim of this analysis was to investigate the incidence, 
outcome and risk factors of AKI in critically in COVID-19 patients in 
Tyrol, Austria.
Methods: This multicenter prospective registry study included all 
patients with a SARS-CoV-2 infection confirmed by polymerase chain 
reaction, who were treated in one of the 12 dedicated ICUs (from 8 
hospitals in Tyrol, Austria) during the period from 1st February 2020 
until 1st May 2022 of the COVID-19 pandemic. AKI was classified 
according to the Kidney Disease: Improving Global Outcomes (KDIGO) 
guidelines as increased serum creatinine or decreased urine output. 
Risk factors were evaluated with logistic regression analysis.
Results: In total, 1042 patients were included during the study 
period. The median age of the overall cohort was 66  years. Of the 
included patients, 244 (23.2%) developed AKI during the ICU stay. 
According to the KDIGO classification 7.8% had AKI stage 1, 5.0% AKI 
stage 2 and 11% AKI stage 3. Patients with AKI were older, had more 
often the pre-existing diagnosis of hypertension, cardiovascular dis-
ease, or a known renal comorbidity (Table 1). Compared to patients 
without AKI, patients with AKI had higher SOFA and SAPS-3 scores 
at admission and stayed significantly longer in the ICU (19 days vs. 
9 days, p < 0.001) and in the hospital (28 days vs. 20 days, p < 0.001). 
In total 126 (12.3%) required renal replacement therapy (RRT) and 
the median duration was 9 (3–18) days. In patients with AKI the 
IMV rate was significantly higher with 88% (n = 227) compared to 
41% (n = 312) in the no AKI group (p < 0.001). The most important 
risk factors for AKI were IMV (OR = 4.5 p < 0.001), age (OR = 1.01, 
p = 0.013), vasopressor use (OR = 3.13, p < 0.001) and renal comor-
bidities (OR = 2.17, p < 0.001) in a multivariable logistic regression 
analysis. Overall hospital and ICU mortality in our cohort were 
26.4% and 23.1% respectively and significantly higher in the AKI 
group (Figure 1).

Table 1 (abstract 001030)  Patient characteristics

Overall no AKI AKI p value

n 1042 761 267

Sex = male/
female (%)

710/332 
(68.1/31.9)

507/254 
(66.6/33.4)

193/74 
(72.3/27.7)

0.088

Age (median 
[IQR])

66 [56 -75] 65 [54—74] 70 [59—78]  < 0.001

Hypertension 
(%)

600 (57.6) 406 (53.4) 186 (69.7)  < 0.001

Cardiovascu-
lar (%)

387 (37.1) 252 (33.1) 131 (49.1)  < 0.001

Renal comor-
bidities

197 (18.9) 110 (14.5) 83 (31.1)  < 0.001

SAPS III score 
(median 
[IQR])

53 [46—61] 51 [46—60] 58 [51—65]  < 0.001

IMV (%) 545 (52.4) 312 (41.0) 227 (85.0)  < 0.001

RRT (%) 126 (12.3) 16 (2.1) 110 (41.4)  < 0.001

ICU LOS 
(median 
days [IQR])

11 [5—22] 9 [4—17] 19 [10—33]  < 0.001

Hospital LOS 
(median 
days [IQR])

21 [13—36] 20 [13—32] 28 [15—47]  < 0.001

Death in ICU 
(%)

241 (23.1) 112 (14.7) 126 (47.2)  < 0.001

Death in Hos-
pital (%)

275 (26.4) 131 (17.2) 139 (52.1)  < 0.001

Conclusions: As in non-COVID-19 patients AKI was associated with 
an increased mortality in critically ill COVID-19 patients in our cohort. 
Among known risk factors IMV has been an independent predictor for 
AKI in our analysis. Therefore, the prevention of invasive ventilation 
may be an important strategy in the reduction of AKI in critically ill 
COVID-19 patients.

 Figure  1 (abstract 001030) Kaplan–Meier survival curve: total 
cohort grouped by presence of Acute Kidney Injury
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Introduction: In the previous study (shown in references), we demon‑
strated that the end‑tidal partial pressure of carbon dioxide(PETCO2) 
can be used among patients undergoing noninvasive ventilation (NIV) 
to prevent postextubation respiratory failure. However, the useful‑
ness of PETCO2 monitoring is unclear among patients with respiratory 
failure.
Objectives: This pilot study aimed to investigate the usefulness of 
PETCO2 monitoring during NIV among patients with acute respiratory 
failure due to cardiopulmonary edema.
Methods: Eight patients who underwent NIV for acute respiratory fail-
ure due to cardiopulmonary edema between October and December 
2022 were included. We collected patient characteristics and following 
data up to 24 h or NIV separation, whichever shorter: NIV parameters 
(e.g., mode, settings, tidal volume, minute ventilation, PETCO2, and 
leakage), respiratory rate, blood pressure, heart rate, and blood gas 
analysis.
Results: Two patients were male, and median age (interquartile range) 
was 90 (74.5–92.5) years old. One patient had chronic obstructive 
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pulmonary disease (COPD) as a comorbidity. The ratio of arterial oxy-
gen partial pressure to fractional inspired oxygen (P/F ratio), pH, arte-
rial partial pressure of carbon dioxide (PCO2) and minute ventilation at 
a NIV initiation were 193 (133–293), 7.31 (7.29–7.37), 38.4 (35.2–41.4) 
mmHg, and 10.1 (8.0–17.3) L/min, respectively. All patients were man-
aged at care units for critically ill patients and avoided intubation 
for worsening respiratory failure. Among 7 patients, excluding one 
patient with COPD, the difference between PCO2 and PETCO2 was 9.6 
(6.9–11.2) mmHg at a NIV initiation. After starting NIV, we observed 
a decrease in the difference (4.9 [4.2–7.7] mmHg at 1–2  h and 2.7 
[0.2–5.8] mmHg at 4–6 h). Meanwhile, the difference remained around 
15 mmHg in the patient with COPD.
Conclusions: In patients with acute respiratory failure due to car-
diopulmonary edema, the difference between PCO2 and PETCO2 was 
decreasing gradually with improvement in respiratory status after NIV 
was applied. However, the difference remained high in the patient 
with COPD.
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Introduction: The prevalence of chronic kidney disease is increasing. 
These patients have a higher risk of developing critical illness and also 
have a higher prevalence of comorbid disease that puts this popula-
tion at higer risk for worse outcomes following ICU admission com-
pared to the general population.
Objectives: To analyze factors associated to mortality in patients with 
Chronic kidney disease (CKD) admitted to the Intensive Care Unit (ICU) 
of the Hospital Universitario Punta de Europa.
Methods: Retrospective descriptive analysis on a prospective cohort 
performed in a 15-bed ICU from 2019 to 2022. Demographic out-
comes, comorbidities, severity scores (APACHEII and SAPSII), treat-
ment received, mechanical ventilation (MV), risk factors, ICU acquired 
infections, antibiotherapy, ICU and hospital length of stay (LOS) and 
mortality were collected. Statistical analysis: categorical variables 
(frequencies and percentages) and quantitative variables (mean and 
standard deviation or median and interquartile range). Comparisons: 
X2 test (percentages), Student’s t test (means) and Mann–Whitney U 
test (medians). Multivariate logistic regression. Statistical significance 
at p < 0.05.
Results: 1470 patients were included: Patients with CKD (n = 183) vs. 
non-CKD (n = 1287) were compared: Male (57.9% vs. 66.5%, p = 0.027), 
age (71.7 [± 12.1] vs. 62.0 [± 15.4], p < 0.001). SAPS II (40 [30;52] vs. 27 
[18;41], p < 0.001), APACHE II (16 [11;23] vs. 10 [6; 16], p < 0.001). GCS 
at admission (15 [11;15] vs. 15 [13;15], p < 0.001). Comorbidities: Dia-
betes mellitus (DM) (64.4% vs27.2%, p < 0.001); Immunosuppression 
(9.8% vs. 4.1%, p = 0.001); Chronic obstructive pulmonary disease 
(COPD) (15.3% vs. 7.6%, p = 0.001). Risk factors: Prior antimicrobial 
therapy (48  h) (36.6% vs. 28.7%, p = 0.036); Total parenteral nutrition 
(TPN) (25.1% vs. 14.6%, p < 0.001); Renal Replacement therapies (RRT)
(20.7% vs. 5.9%, p < 0.001); central venous catheter (CVC) (74.8% vs. 
59.4%, p < 0.001); Urinary catheter (UC) (88.5% vs. 68.9%, p < 0.001). 
Hospital-LOS(13 [7; 27] vs. 9 [5; 19]; p < 0.001). ICU-LOS (4 [2; 9] vs. 3 [2; 
7], p = 0.010). Days of CVC (3 [0; 8] vs. 2 [0; 6], p = 0.006), first period of 
CVC (days)(3 [0; 7] vs. 2 [0; 5], p = 0.003). Days of UC (4 [2; 8] vs. 3 [0; 7], 
p < 0.001). Mortality (44.2% vs. 27.3%, p < 0.001).

Survivors (n = 102) vs. dead (n = 81) were compared: SAPS II (36 
[26; 45] vs. 47 [32; 59], p < 0.001), APACHEII (13 [9; 20] vs. 18 [13; 25], 
p < 0.001). GCS at admission (15 [15; 15] vs. 15 [7; 15], p < 0.001). 
Comorbidities: COPD (9.8% vs. 22.2%, p = 0.034). Risk factors: Prior 
antimicrobial therapy (48h) (28.4% vs. 46.9%, p = 0.015), TPN (17.6% 
vs. 34.5%, p = 0.014), CVC (61.7% vs. 91.3%, p < 0.001), UC (81.3% 
vs. 97.5%, p < 0.001), MV (19.6% vs. 64.1%, p < 0.001), RRT (12.7% vs. 
30.8%, p = 0.004). Tracheostomy (0% vs. 8.6%, p = 0.002). ICU-LOS (4 
[2; 7] vs. 6 [2; 12], p = 0.018). Days of MV (0 [0; 0] vs. 1 [0; 7], p < 0.001), 
Duration of CVC: total (2 [0; 6] vs. 5 [1; 11], p < 0.001), 1st CVC period (2 
[0; 5] vs. 5 [1; 9], p < 0.001). Days of UC (4 [2; 7] vs. 6 [2; 11], p = 0.006). 
Days of Arterial catheter (AC)(0 [0; 0] vs. 1 [0; 5], p < 0.001). Multivari-
ate logistic regression: RRT (OR 2.45 [1.07–5.77], p < 0.036), MV (OR 4.98 
[2.44–10.46], p < 0.001), SAPS II (OR 1.02 [1.00–1.05], p = 0.041).
Conclusions: ICU mortality in patients suffering from CKD was 44.2%. 
SAPS II score, the need for MV as also for RRT were observed as inde-
pendent risk factors for mortality.
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Introduction: Acute respiratory distress syndrome (ARDS) is a com-
mon cause of hypoxemic acute respiratory failure (HARF). There are 
some emerging causes, such as viral pneumonia, specifically during the 
COVID-19 pandemic, that have increased the incidence of ARDS, which 
is now known as CARDS (COVID-associated ARDS). The pathophysiology 
of ARDS is very complex and not entirely understood since it involves 
numerous lung injuries and inflammation pathways. The most accepted 
definition of ARDS was the 2011 Berlin criteria. Although most of the 
patients with HARF included in high-flow nasal cannula (HFNC) treat-
ment meet most of the Berlin criteria, it remains debated whether these 
patients can actually be designated as having ARDS. Amid the COVID-
19 pandemic, it has been found that between 20–67% of patients with 
pneumonia and severe hypoxemia associated with SARS-CoV-2 infec-
tion develop ARDS. Our research group developed a study in 2017 
with the aim of determining the existence of differences or similarities 
between mechanically ventilated (MV) patients and HFNC-treated 
patients. To do so, levels of epithelial, endothelial, and inflammatory 
plasma biomarkers were analyzed and no significant differences were 
found, supporting the idea that patients treated with HFNC, with HARF 
and bilateral radiologic infiltrates could be diagnosed with ARDS.
Objectives: The current project’s main goal is to identify, in COVID 
patients with CARDS, differences between invasive and non-invasive 
respiratory support and to identify, comparing COVID and non-COVID-
ARDS, differences between biomarker concentrations of systemic, epi-
thelial and endothelial inflammation in order to find similarities in MV 
COVID patients and those treated with HFNC.
Methods: An unicenter prospective cohort study was performed dur-
ing 3-year (2020–2022), recruiting patients admitted to a general ICU 
who met the Berlin definition for ARDS. Hypoxemic non-intubated 
patients (PaO2/FiO2 ≤ 300 or pulseoximetry SpO2/FiO2 ≤ 315) with 
bilateral radiographic opacities not fully explained by cardiac failure 
who were treated with HFNC were also included. Baseline-recorded 
data included demographic, comorbidities, and general respiratory 
and hemodynamic variables. Blood samples were collected 24 h after 
the onset. The biomarkers concentrations analyzed were systemic 
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inflammatory (interleukin-6 [IL-6] and interleukin-8 [IL-8]), epithelial 
(receptor for advanced glycationend products [RAGE] and surfactant 
protein D [SP-D]), and endothelial (angiopoietin-2 [Ang-2]). Baseline 
characteristics were matched based on age, sex, APACHE II, PaO2/FiO2 
to compare biomarker plasma levels. The results of COVID patients 
were compared with non-COVID ARDS patients from the a previous 
project of our group. CEIC: 2020/9657.
Results: 135 patients with CARDS were enrolled. 22 patients needs 
MV at ARDS onset, whereas 113 where initially treated with HFNC. The 
MV group was older (72 vs 59;p < 0.001), with higher severity scores 
(APACHE II: 19.5 vs 13;p < 0.001 and SOFA: 7 vs 3;p < 0.001), worse 
PaFI (126 vs 156; p < 0.029) and worse outcomes as length of stay 
(19 vs 9;p < 0.001) and mortality (68.2% vs 12.4%;p < 0.001). After the 
performed matching by age, sex, PaFI and severity, 22 MV patients 
and 44 treated with HFNC were compared and no significant differ-
ences in biomarkers analyzed (RAGE, SP-D, Ang-2, IL-6 and IL-8) were 
found. In the HFNC matched group, 28(63.6%) patients needed to be 
intubated during their ICU stay (HFNC failure). Comparing biomark-
ers concentrations we found, in HFNC failure group, higher levelsof 
RAGE biomarker (5260 vs 1974;p = 0.001) and lower levels inIL-6 (403 
vs 476;p = 0.041). We also identify that levels of RAGE ≥ 3338.5 pg/mL 
was an independent predictor of need of HFNC failure, even adjusted 
by severity (APACHE II and SOFA score) and IL-6 levels. Comparing 
COVID with non-COVID ARDS we found that patients with CARDS were 
older (68 vs 60;p < 0.001) and with better PaFi (141 vs 107;p = 0.003). 
About biomarker levels, RAGE (3591 vs 2394;p = 0.003) and IL-6 (315 vs 
106;p < 0.001) were higher and SP-D (8.4 vs 13.6;p = 0.009) and Ang-2 
(3359 vs 7075;p < 0.001) lower in COVID patients.
Conclusions: COVID patients with HARF treated with HFNC presented 
similar patterns of biomarkers of inflammation and injury to ARDS 
patients undergoing MV. This suggests that patients treated with 
HFNC could be considered ARDS patients also when infected with 
SARS-CoV-2.
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Introduction: Critically ill patients hospitalized at Intensive Care Units 
(ICU) are characterized by an accelerated muscle wasting, particularly 
of respiratory muscles, occurring early due to mechanical ventilation 
(MV). Although active muscle activation may prevent these altera-
tions, it is usually not available at early stages of care because of seda-
tion, favoring a vicious circle. Neuromuscular electrical stimulation 
(NMES) represents an alternative to achieve muscle contraction in 
this setting, being able to prevent local muscle wasting, and accord-
ing to some reports, has the potential to shorten MV time, suggesting 
a systemic effect through myokines, a diverse range of chemokines 
secreted by myocytes during contraction. However, no studies have 
evaluated whether NMES applied to peripheral muscles in critically ill 
patients can exert distant muscle effects over the diaphragm, and if 
such effects are associated to changes in myokine concentrations.
Objectives: To determine the effects of NMES on myokine plasmatic 
concentrations, and on peripheral and respiratory muscle function 
and structure, in mechanical ventilated ICU patients when initiated at 
an early phase of their critical illness.

Methods: Exploratory randomized controlled trial of NMES applied 
twice a day, for 3  days, in comparison to standard care. For myokine 
characterization (IL-6, BDNF, Myostatin and Decorin), blood samples 
were obtained at baseline (T0), at the end of NMES session (T1), and 
2 and 6 h later (T2 and T6). This sampling was repeated on days 1 and 
3. For the control group (CG) blood were obtained only at T0 and T6. 
Muscle characterization [ultrasonography of quadriceps muscle layer 
thickness (MLT), and diaphragmatic thickening fraction (TFdi), along 
with tracheal tube pressure derived from phrenic nerve magnetic 
stimulation (Ptr,tw), for diaphragmatic function] were performed at 
days 1 and 3 (T0 and T6 respectively).
Results: 11 patients were randomized: 6 to CG and 5 to NMES. No 
differences were observed between groups at baseline [Median of 
57 and 64  years old for CG and NMES, respectively (p-value of 0.57); 
median Body Mass Index of 26.5 and 24.8  kg/m2 for CG and NMES, 
respectively (p-value of 0.79); median of 48  h of MV for both groups 
(p-value of 0.29); and a median APACHE II score of 27.5 and 27, respec-
tively (p-value of 0.89]. The median quadriceps MLT of CG decreased 
27% from day 1 to day 3 [from 1.78  cm (1.3–2.7) at day 1, to 1.3  cm 
(1.1–2.4) at day 3, with a p-value < 0.01], while no significant change 
was observed in the NMES group, which experienced a 13% decrease 
in MLT from day 1 to day 3 [1.7 cm (1.3–2.3) at day 1, to 1.5 cm (1.1–
2.3) at day 3, with a p-value < 0.06], (Figure 1). With regard to TFdi, no 
significant change was found between days 1 and 3 for either the CG 
or NMES group (p-value of 0.06 and 0.31 respectively). Interestingly, 
the NMES group exhibited a slight increase in TFdi (from a median of 
19.5% to 22%), while the CG showed a slight decrease (from a median 
of 25.2% to 15%). For Ptr,tw a median decrease of 1.73 cmH20 from 
day 1 to 3 was observed in the CG (p-value of 0.03), with no signifi-
cant change in the NMES group (p-value = 0.19) (Figure 2). There was 
no significant difference between NMES and CG at either day 1 or day 
3 for MLT (p-value of 0.66 and 0.83, respectively), TFdi (p-value of 0.52 
for both days), or Ptr,tw (p-value of 0.25 and 0.9,respectively). Regard-
ing myokine’s plasmatic concentrations, there were no significant dif-
ferences between NMES group and CG at any time point, or within 
either group (p-value of 0.92 and 0.62 for Decorin in the NMES and CG, 
respectively; p-value of 0.92 and 0.41 for Myostatin in the NMES and 
CG, respectively; p-value of 0.71 and 0.92 for IL-6 in the NMES and CG, 
respectively; and a p-value of 0.33 and 0.13 for BDNF in the NMES and 
CG, respectively).
Conclusions: Preliminary results from this exploratory randomized 
study, showed a peripheral muscle preservation, indicated by an ame-
lioration of quadriceps MLT decrease, as well as improved diaphragm 
function (significative increase of Ptr, Tw) in the NMES group. No sig-
nificative change was found regarding myokines in response to NMES. 
However, more data are needed from a larger number of patients to 
establish a more clear conclusion.

Figure  1 (abstract 001035) Quadriceps muscle layer thickness. In 
red lines median values for muscle layer thickness (right and left leg 
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combined), from day 1 to 3, in the neuromuscular electrical stimula-
tion group (NMES). In black lines, median for quadriceps muscle layer 
thickness in control group, also for right and left leg combined. P value 
for intragroup comparison

Figure  2 (abstract 001035) Twitch tracheal pressure. A) Absolute 
changes in twitch tracheal pressure (Ptr,Tw) from day 1 to 3. B) Relative 
changes for Ptr,tw from day 1 to 3. In red the neuromuscular electri-
cal stimulation group (NMES). In black, changes in control group (CG). 
All individual values has been normalized according to baseline values 
and expressed as percent
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Introduction: Patients suffering from chronic obstructive pulmonary 
disease (COPD) requiring mechanical ventilation and admission to ICU 
after elective surgery are prone to airway infections caused by airway 
obstruction from hypersecretion of inflamed airways. [1] As a conse-
quence, patients with COPD present with a higher mortality rate, a 
longer interval of MV and an increased length of ICU- stay.[2–4] High 
frequency chest wall oscillation (HFCWO) can improve the mobili-
zation of airway secretions and reduce the amount of atelectasis in 
patients with COPD.[5, 6] However, so far, there is little data about the 
benefit of HFCWO in patients with COPD in the ICU setting.
Objectives: Aim of this study was to assess, whether HFCWO plus 
standard ICU care including chest physiotherapy versus sole stand-
ard ICU care including chest physiotherapy is able (a) to reduce the 
rate of pneumonia, (b) to diminish the length of MV/ICU- stay and (c) 
to improve distribution of lung ventilation (monitored by electrical 
impedance tomography (EIT)) in adult patients with COPD admitted to 
ICU after elective surgery.
Methods: Prospective, randomized, single center pilot study including 
adult patients with COPD, admitted electively after surgical treatment 
to a German ICU of a quaternary care hospital from 12/2022- 04/2023. 
Planned total sample size of the pilot study: 50 patients (student-T-test, 
power 80%, alpha 0.05, effect size 0.4). Prior to study inclusion sever-
ity of COPD (FeV1, Bode- index, mMRC-Score) is assessed. Patients 
with contraindications for the use of HFCWO / EIT are excluded from 
the study. All patients are randomized to either (a) control group with 
standard ICU care with chest physiotherapy or to (b) interventional 
(HFCWO) group including standard ICU Care with chest physiotherapy 
plus HFCWO (15Herz, 2 mbar, 15 min once daily for 5 days or until dis-
charge from ICU). Primary endpoints of the study: Length of MV and 
length of ICU- stay. Secondary endpoints: Rate of pneumonia and 
results from EIT-monitoring (Win of compliance in %). This study was 
approved by the local Ethical Committee (22-1140_1).
Results: So far, 20 patients could be included (interventional group 
n = 12, control group n = 8), tolerating HFCWO well without any side 
effects. In the HFCWO group 10/12 patients were male vs 3/8 in the 
control group (p = 0.04). There was no significant difference regarding 
age, body mass index, SOFA-Score, COPD- severity (FeV1, Bode-Index, 
mMRC) in HFCWO vs control group. The rate of pneumonia was higher 
in the control- (n = 4) vs HFCWO- group (n = 1; p = 0.04). Regarding 
EIT-monitoring, win of compliance (%) after treatment was higher in 
the HFCWO group (32.03 ± 18.79%) vs control group (6.5 ± 4.12%; 
p = 0.05). However, HFCWO was not associated with a reduction of 
length of MV or ICU stay.
Conclusions: HFCWO as an additional treatment of patients with 
COPD in the ICU-setting after elective surgery can potentially reduce 
the rate of pneumonia and improve respiratory compliance by reduc-
ing atelectasis. However, in this study, HFCWO plus chest physiother-
apy versus sole chest physiotherapy was not able to reduce length 
of MV or ICU- stay. After completion of the pilot study, a larger, rand-
omized, multicenter study is required to prove this association.
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Introduction: Since 2011 the implementation towards the acquisition 
of Electronic health records (EHR) has been a priority for Europe (1). 
EHRs hold the promise of significantly improving clinical outcomes by 
merging information, introducing prescription’s monitoring and safety 
alerts, providing clinical decision support systems, and improving data 
availability for research purposes, particularly in Intensive Care Units 
(ICUs).
Objectives: The actual diffusion of EHRs and user experience evalu-
ation in Italian ICUs have not been assessed yet (2, 3). We, therefore, 
carried out a survey to investigate the prevalence of EHRs adoption in 
Italian ICUs and their performance evaluation by healthcare workers.
Methods: The survey was launched on social networks (Facebook, 
Twitter, Linkedin, and Whatsapp) and shared by email from May 17th, 
2022 and was closed on October 30th, 2022. The survey consisted of 
an anonymous questionnaire on Google Forms and was addressed to 
consultants, residents, and nurses working in Italian ICUs. Participants 
were asked to rate the overall experience with EHRs on a scale of 1 to 
10 and individual tasks on a scale of 1 to 5.
Results: A total of 1,047 questionnaires were filled, with a completion 
rate of 100%. Health workers employed in 20 different Italian regions 
(out of 21) took part in the survey: 47.7% were consultants, 29% resi-
dents, and 23.3% nurses. Among participants, 58.2% declared to use 
EHRs while the remaining 41.8% declared to still use paper records. 
The prevalence of participants using EHRs was not homogeneous, 
being higher in Central (71.2%) and Northern (67.2%) Italy and mark-
edly lower in the south (15.7%). The overall evaluation of EHRs had a 
median score 8 (IQR 6–8). However, all individual tasks got a median 
score below or equal to 3 (Table).
Conclusions: The majority of participants declared to use EHRs, how-
ever the diffusion seems to be not uniform in different Italian regions. 
Overall, participants reported high levels of satisfaction in EHRs use, 
however, analysing individual functions critical issues emerged. Indi-
vidual tasks received low scores and seem not to fulfil users’ expecta-
tions. This suggests that while EHRs are perceived as beneficial, there 
may be room for improvement in specific tasks performance.
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Introduction: Handheld vital microscopy is a largely used technol-
ogy for scientific research in the Intensive care setting. However, due 
to previous technological limitations, mainly related with the images 
analysis, and lack of consistent results regarding its application at the 
bedside, its use is still limited to research. In 2019, our group devel-
oped MicroTools, the first validated software for automatic analysis 
of images of the microcirculation [1] Subsequently, we developed the 
rationale for the application of the “three pillars of digital transforma-
tion” in the field of microcirculation by developing the Microcircula-
tion Network Research Group (MNRG) [2]. The mission of the MNRG is 
to finally bring the technology of microcirculation monitoring to the 
bedside.
Objectives: To test the entire MNRG concept and its workflow in two 
different scenario including 1) the development of a new parameter 
and 2) the validation of an AI-based algorithm.
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Methods: The MNRG workflow includes the following steps illustrated 
in the Figure: 1) the signature of a collaboration agreement, 2) the 
transfer of the data and images to a cloud and the images analysis by 
MicroTools, 3) the definition of the rationale to be explore with the def-
inition of the approach (prototyping, 4) the validation of the hypoth-
esis on the data, 5) the publication of the results, 6) the availability of 
the algorithm for external validation and further improvements. All 
data are stored in a relational database with limited and regulated 
access and includes quality gates. The entire process warrants a con-
tinuously growing dataset with complete information and containing 
data standardized and of high-quality.
Results: The two concepts tested in the MNRG regarded 1) the valida-
tion of a new parameter aimed to provide a unique number describ-
ing the overall perfusion of the observed tissue by red blood cells 
defined as tissue Red Blood Cell perfusion (tRBCp) and 2) the devel-
opment and validation of an AI-based algorithm able to differentiate 
severe COVID-19 patients from volunteers only by the assessment of 
the sublingual microcirculation. The rationale and the development of 
tRBCp was described in an individual paper [3] and subsequently clini-
cally validated on data from patients undergoing noncardiac surgery 
from Hamburg [4]. The rationale, development, and validation of the 
AI algorithm detecting COVID-19 patients was obtained from data pro-
vided by four different centers and published on the Critical Care [5]. 
Each individual step for both projects is described in the Figure. Nowa-
days, the MNRG is actively collaborating with 23 centers in 11 coun-
tries on 26 different projects and it is continuously expanding.
Conclusions: The MNRG together with the recent technical and meth-
odological developments including the introduction of a validated 
software for automatic analysis, will markedly contribute to the tech-
nological transfer of microcirculation monitoring from a research tool 
to a clinical decision support system to use at the bedside with defined 
and validated clinical applications able to guide therapeutic decision 
with a significant impact on patient prognosis. Other potential impli-
cations will involve the identification of microcirculatory patterns, the 
investigation of compensatory mechanisms, the development of new 
parameters and applications.

Image providing the standardized workflow of the Microcirculation 
Network Research Group (MNRG) reporting two examples of collabo-
rations regarding the development of a new parameter and the devel-
opment and validation of an algorithm based on artificial inteligence 
distinguishing severe COVID19 patients from health volunteers based 
on sublingual microcirculation.
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Introduction: Antimicrobial resistance (AR) is the inevitable result 
of antimicrobial (AM) use, and it is exacerbated by its inappropriate 
use and overuse. ICUs are areas with more risk of AR. An increase in 
the incidence of AR posed collateral damage during and after the 
COVID-19 pandemic. Antibiotic Stewardship Programs (ASP) have 
been developed for optimizing the treatment of infections, reducing 
infection-related and limiting the appearance of multidrug-resistant 
organisms (MDROs). In this research, a Quality Improvement Collabo-
rative (QIC), preceded by a formative phase was proposed to improve 
the use of AM using stewardship strategies.
Objectives: To implement a multifaceted intervention to enhance the 
quality of AM prescription throughout the reduction of AM days of 
therapy (DOT) and AM defined daily dose (DDD), and the increase in 
AM de-escalation compliance.
Methods: Quasi-experimental design, before-after analysis, carried 
out in 9 ICUs of the public sector in Argentina, from March 2022 to 
February 2023. The QIC followed the Institute for Healthcare Improve-
ment’s Breakthrough Series Model.
There were 16 and 32 weeks of measurements in Pre-Intervention 
period (Pre-IP) and Intervention period (IP). Inclusion criteria was AM 
requirement within 28 days of ICU admission. The IP included learning 
sessions and periods of action using Plan-Do-Study-Act (PDSA) cycles. 
The Antibiotic Stewardship Program consisted of audit and feedback 
of antibiotics use, facility-specific treatment guidelines or clinical path-
way, infection-based interventions-focused on improving diagnostic 
accuracy-, pharmacy-based interventions, education, tailoring of ther-
apy to culture results, and optimization of the duration of treatment 
(antibiotic timeout). Medians of weekly proportions of AM DDD/1000 
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patient-days, AM DOT/1000 occupied bed-days, and compliance 
with AM de-escalation (proportion of empirical therapy changed to 
pathogen-directed therapy up to 24hs after culture results became 
available) were compared between both periods using Wilcoxon rank-
sum test or Chi2. A p value ≤ 0.05 was considered significant for all 
comparisons.
Results: A total of 912 patients were included, 357 in Pre-IP and 555 
in IP. Patient characteristics in Pre-IP and IP were Age 51 [34–64] vs 50 
[36–65]; Sex fem 143 (40%) vs 213 (38%); APACHE-II score 15[11–20] vs 
17[12–21]; SOFA 5[3–8] vs 6[4–9]; mechanical ventilation (MV) require-
ment 270 (76%) vs 420 (76%); MV-days 10[4–18] vs 9[4–18]; renal fail-
ure 118 (33%) vs 231 (42%); septic shock 185 (34%) vs 325 (40%) and 
ICU mortality 94 (26%) vs 189 (34%).
There were not significant differences in AM DOT/1000 occupied bed-
days Pre-IP: 1149 [p251042-p751272] vs IP 1112 [p251073-p751163], 
p = 0.54; neither in AM DDD/1000 patient-days: 1192 
[p251066-p751399] vs IP 1163 [p251056-p751309], p = 0.62. Com-
pliance with AM de-escalation improved from 45 to 61% (p = 0.004) 
(Fig*0.1).
Conclusions: The QIC was effective to improve compliance with ATM 
de-escalation as part of an Antibiotic Stewardship Program. It was not 
possible to reduce AM DDD/1000 patient-days, and AM days of ther-
apy (DOT)/1000 occupied bed-days. However, population in the IP pre-
sented more severity of illness and these results will possibly benefit of 
an illness severity adjustment. This first initiative highlights the need 
to continue working on how to address and improve topics of antimi-
crobial resistance.

Compliance with antimicrobial de-escalation.
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Introduction: Septic shock is the more severe form of sepsis that, in 
spite of advances in diagnosis and treatment, remains with a high 
mortality ratio in all intensive care units around the world. Many scores 
are used to assess severity at admission, which reflects in prediction 
of mortality, although sepsis related serum biomarkers C- reactive pro-
tein and procalcitonin are a useful diagnostic tool, evidence is contro-
versial about if they could be used to predict mortality, and there is 

currently little or no evidence that the ratio between both biomarkers 
could be used to predict mortality.
Objectives: Describe association between C reactive protein/Procalci-
tonin ratio and mortality in patients with septic shock.
Methods: A retrospective, observational, transverse, single tertiary 
care center study in patients with septic shock admitted between Jan-
uary 2022 and January 2023 was conducted. Demographic, laboratory 
and microbiological data were analyzed and pooled.
Results: A total of 142 patients were enrolled, of which 113 survived 
(79.6%) and 29 died (20.4%). In the survivor group, 26 (18.3%) had 
a < 0.5 CRP/PCT ratio vs 87 (61.3%) of the > 0.5 group, while in the non-
survivor group, 11 (37.9%) had a < 0.5 CRP/PCT ratio vs 18 (62.1%) of 
the > 0.5 group (RR 0.489, CI 0.205–1.166, p = 0.107).
Conclusions: Although not statistically significant, we found that 
lower CRP/PCT ratios could correlate with a higher mortality rate. 
Larger populations would be needed to correlate this association.

References
 1. Póvoa P, Coelho L, Dal-Pizzol F, Ferrer R, Huttner A, Conway Morris A, et al. 

How to use biomarkers of infection or sepsis at the bedside: guide to 
clinicians. Intensive Care Medicine. 2023 Jan 2;49(2):142–53.

 2. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, 
Bauer M, et al. The Third International Consensus Definitions for Sepsis 
and Septic Shock (Sepsis-3). JAMA. 2016 Feb 23;315(8):801.

 3. No grant was provided to fund this investigation
 4. Hahn W–H, Song J-H, Kim H, Park S. Is procalcitonin to C-reactive protein 

ratio useful for the detection of late onset neonatal sepsis? The Journal of 
Maternal–Fetal & Neonatal Medicine. 2017 Mar 9;31(6):822–6.

 5. Sproston NR, Ashworth JJ. Role of C-Reactive Protein at Sites of Inflamma-
tion and Infection. Frontiers in Immunology. 2018 Apr 13;9.

 6. Suberviola B, Castellanos-Ortega A, González-Castro A, García-Astudillo 
LA, Fernández-Miret B. Prognostic value of procalcitonin, C-reactive pro-
tein and leukocytes in septic shock. Medicina Intensiva (English Edition). 
2012 Apr;36(3):177–84.

 7. Wacker C, Prkno A, Brunkhorst FM, Schlattmann P. Procalcitonin as a 
diagnostic marker for sepsis: a systematic review and meta-analysis. The 
Lancet Infectious Diseases. 2013 May;13(5):426–35.

 8. Hamade B, Huang DT. Procalcitonin. Critical Care Clinics. 2020 
Jan;36(1):23–40.

 9. Godínez-Vidal AR, Alcántara-Gordillo R, Aguirre-Rojano VI, López-Romero 
SC, González-Calatayud M, González-Pérez LG, et al. Evaluación de la 
proteína C reactiva, la procalcitonina y el índice PCR/PCT como indica-
dores de mortalidad en sepsis abdominal. Cirugía y Cirujanos. 2020 Feb 
20;88(2).

 10. Vincent J-L, Jones G, David S, Olariu E, Cadwell KK. Frequency and mortal-
ity of septic shock in Europe and North America: a systematic review and 
meta-analysis. Critical Care. 2019 May 31;23(1).

 11. Minne L, Abu-Hanna A, De Jonge E. Open Access Evaluation of SOFA-
based models for predicting mortality in the ICU: A systematic review. 
Critical Care. 2008;12(6):161.

Topic: Sepsis

001042  
A descriptive retrospecti40635_2023_546ve study: micronutrient 
intake levels in critically‑ill patients on enteral tube feeding
R. G. J.  Ramos1, C. J.  Balalta1, N.  Mustofa1

1Internal Medicine, Asian Hospital and Medical Center, Muntinlupa, 
Philippines
Correspondence: R. G. J. Ramos
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001042

Introduction: Most enteral nutrition (EN) formulas are designed also 
to meet the increased micronutrient needs in critically-ill patients.For 
this reason, determining the potential excess or deficiency of certain 
micronutrients is essential especially forpatients on enteral formula 
tube feeding. Despite the widespread use of EN, both in hospitals 
and at home, studies onthe micronutrient compositions in the enteral 
mixtures are deficient, thus an evaluation of the amount of vitamins 
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andtrace elements in the currently used enteral feedings requires 
consideration.
Objectives: GENERAL OBJECTIVETo describe the micronutrient intake 
levels among ICU patients who were tube fed for at least three days at 
AHMC andidentify the percentage of ICU patients achieving the rec-
ommended energy and nutrient intake on micronutrient intake.
SPECIFIC OBJECTIVES1) To describe the demographic profile of crit-
ically-ill patients with enteral feedinga. Ageb. Genderc. Co-morbidi-
ties2) To determine the type of tube feeding formula used and average 
three-day amount of micronutrientintake levels among ICU patients3) 
To determine the percentage of patients who achieved the Recom-
mended Energy and Nutrient Intakefor Filipinos.
Methods: This is a descriptive retrospective study (using chart review 
of admissions last January 1 to December 31, 2020)conducted at the 
Asian Hospital & Medical Center, a 296-bed capacity tertiary hospital 
in Muntinlupa, Philippines. Allpatients admitted at the Asian Hospital 
& Medical Center Intensive Care Unit from January 1, 2020 to Decem-
ber 31,2020, who had enteral feedings for at least three days were 
included in the review. Descriptive statistics were used tosummarize 
the demographic characteristics and pertinent variables needed for 
the study. One- way Analysis of Variancewas used to compare the 
average three days amount of micronutrient intake levels among 
ICU patients according tothe type of feeding. Pairwise comparison 
using Least Significant Difference (LSD) was carried out to determine 
pairwisecomparison.
Results: 60 patients were included in the study, with a mean age of 
68.72 years, with most patients in the 61–70 years age group(20 (33%)). 
Majority of the patients were male (34 (56.7%) and the rest were 
female (26 (43.3%). Arterial hypertension (65%) and diabetes melli-
tus (insulin and noninsulin requiring, 50%) were the most commonly 
reported co-morbiditiesamong included patients.The macro minerals 
included in this study are potassium, sodium, phosphorus and mag-
nesium. The average potassiumlevel intake of ICU patients reached at 
least 45% of the RENI, magnesium levels were able to attain 69% of 
the RENI, phosphorus levels reached 72%, sodium levels exceeded 
the RENI by 129%. Trace minerals included in the study werezinc and 
selenium. Both zinc and selenium exceeded RENI by 180% and 129%, 
respectively. For vitamin C, it alsoexceeded by 184%, while vitamin B1 
also exceeded by 129%, vitamin B6 levels were at 168% and vitamin 
B12 alsoexceeded it by 179%. Among tube fed patients, Vitamin A 
attained 115% of the recommended intake and Vitamin Dlevels were 
at 64% of recommended intake.
Conclusions: In this study, enteral feeding is able to achieve the 
percentage of recommended intake on certain micronutrients whi-
chincluded sodium, zinc, selenium, Vitamin C, Vitamin A, Vitamin B1, 
Vitamin B6 and Vitamin B12. However, low intakelevels of certain 
micronutrients were also documented which included potassium, 
magnesium, phosphorus and VitaminD which may signify need for 
proper supplementation.
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Introduction:: Acute respiratory failure (ARF) is associated high mor-
tality. Early identification of patients at risk for developing respiratory 
failure could give the clinician opportunity to conceive strategies for 
preventions. We developed machine learning models mainly using 
biosignals to predict the development of respiratory failure in patients 
visiting emergency department (ED).

Methods: We collected biosignals and clinical data of patients after 
admission to the ED for four hours, excluding those already receiving 
mechanical ventilation support within collection time.
We built our ML model based on convolutional recurrent neural net-
works (CRNN) which integrate feature extraction from continuous 
biosignals and sequence modeling (Fig. 1).
Results: A total of 4068 patients’ data and biosignals were analyzed 
and ARF occurred in 1078 patients (mean age: 67.34 years old; 59.4% 
male patients).
Our ML models performed well in predicting ARF with an area under 
receiver operating curve (AUROC) up to 0.818 ~ 0.840, area under the 
precision-recall curve (AUPRC) up to 0.470 ~ 0.560, sensitivity up to 
0.728 ~ 0.769, PPV up to 0.315 ~ 0.415 while maintaining high NPV of 
0.923 ~ 0.954 in the best performing model.
Conclusions: we created a highly predictive AI model for ARF that 
occurs within 4 to 72 h in patients without ARF within 4 h of hospitali-
zation using only biological signals and initial clinical data (age, gen-
der, consciousness, and body temperature).

Figure  1 (abstract 001043) Architecture of the AI model. The AI 
model architecture was based on convolutional recurrent neural net-
works (CRNN), which integrate feature extraction from the ECG (convo-
lutional neural network [CNN] part) and sequence modeling (recurrent 
neural network [RNN] part). AI: artificial intelligence. ECG: electrocar-
diogram. HR: heart rate. RR: respiratory rate. SBP: systolic blood pres-
sure. DBP: diastolic blood pressure. LSTM: long short term memory. 
BT: body temperature. AVPU: alert, verbal responsive, pain responsive, 
unresponsive. ABGA: arterial blood gas analysis
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Introduction: Prone positioning was shown to decrease mortality in 
patients with the most hypoxemic forms acute respiratory distress syn-
drome (ARDS) [1]. The factors associated with gas exchange improve-
ment during prone position are currently not well identified.
Objectives: Our main objective was to determine variables associated 
with positive response to prone positioning. We also wanted to iden-
tify impact of the response to the first proning session on the patients’ 
ICU survival.
Methods: This single-center observational study was performed in 
the medical ICU of Kremlin-Bicêtre Academic hospital between March 
2020 and May 2021. Patients receiving mechanical ventilation for 
COVID-19 induced ARDS (C-ARDS) who underwent at least one session 
of prone position with respiratory mechanics measurement and arte-
rial blood gas drawn before and at the end of sessions were included. 
We considered patients to be positive prone responders if they 
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fulfilled at least one of the following criteria: a  PaO2 to  FiO2 (PF) ratio 
increase ≥ 20  mmHg; a PF ratio increase ≥ 20%; and/or a decrease in 
 PaCO2 ≥ 5 mmHg. To take into account repeated measurement (most 
patients had several sessions), we performed a mixed effect level logis-
tic regression to determine covariables associated with our outcome 
of interest. This two-level random intercept binary logistic regression 
comprised session related covariates and patients related covariates. 
We also performed a single level logistic regression including demo-
graphic, variables and first prone position characteristics to identify 
factors associated with ICU survival.
Results: During the inclusion period, 145 intubated patients with 
C-ARDS underwent at least 1 session of prone positioning in our ICU. 
Among them, 121 patients were included in this analysis, aged [mean 
(± SD)] 63 (± 12), with a BMI of 29.6 (± 5.6) kg/m2, admission SAPS-2 of 
39.0 (± 14.2) and median [IQR] SOFA of 4 [3;6]. Most of them (76.9%) 
presented at least one comorbidity, mainly hypertension (47.1%), obe-
sity (38.0%) diabetes (28.1%) and/or chronic kidney disease (15.7%). 
First proning session occurred at day 1 [1;3] after intubation.
These patients underwent a total of 628 sessions of proning and we 
analyzed the results of the 551 prone sessions with available data 
(87.8%). Most sessions (71.5%) led to a positive response. In the mul-
tivariable analysis, adjusting on age, sex, frailty, presence of chronic 
obstructive pulmonary disease (COPD), body mass index (BMI), delay 
from intubation to the session of proning, pre-proning arterial par-
tial pressure of  CO2 and pre-proning static airway compliance, only a 
lower PF ratio (OR = 0.82 [0.75;0.89] for 10 mmHg) and a lower SAPS-2 
at admission (OR = 0.75 [0.57;0.99] for 10 points) were associated to a 
positive response to prone positioning (Figure 1).
ICU survival at day 28 was 40.5%. After adjustment on age, SAPS-2, 
BMI, and change of driving pression during the first proning session, 
we found that a only a PF ratio improvement was associated with a 
better survival (OR = 1.07 [1.01;1.13] for 10 mmHg).
Conclusions: In this single center study including patients with 
COVID-19 related ARDS treated with prone position, patients with 
most severe hypoxemia before prone positioning and those with 
lower admission severity seem to benefit the most from this technique 
with greater improvement of gas exchange. The amplitude of the 
response in terms of oxygenation to the first session of proning seems 
to be associated with better survival and should be investigated in fur-
ther studies.

Figure  1 (abstract 001044) Odds ratio (95% CI) of association with 
positive response to prone positioning in a multi-level multivariable 
analysis. SAPS-2, simplified acute physiology score 2; COPD, chronic 
obstructive pulmonary disease, BMI, body mass index
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Introduction: Approximately 16% of patients experience serious com-
plications following surgery1. Preoperative cardiopulmonary exercise 
testing (CPET) can identify patients at higher risk of complications2. 
Machine Learning (ML) algorithms have the potential to improve the 
predictive accuracy of CPET and develop useful clinical tools.
Objectives: To design a machine learning-based clinical tool that com-
bines patient data with CPET data to improve prediction of adverse 
outcomes after major surgery.
Methods: A single-centre database of 1190 patients who underwent a 
diverse range of surgery over 10 years at University College Hospitals 
NHS Trust, London, UK was analysed. Outcomes examined included 
a postoperative morbidity survey (POMS) and 1  year mortality. The 
Physiological and Operative Severity Score for the enumeration of 
Mortality and morbidity (P-POSSUM) was used as a comparator risk 
model. Using Python, data were processed for feature selection. Pre-
liminary data analysis used linear regression and clustering to examine 
the relationship between features and outcomes. We then developed 
and evaluated four machine learning models—logistic regression (LR), 
support vector classifier (SVM), k-nearest neighbours classifier (KNN), 
and neural network (NN)—for their performance in a classification 
task.
Results: Cumulative POMS scores for patients on postoperative day 
3 revealed a correlation between oxygen consumption at aerobic 
threshold and cumulative POMS score (r2: 0.68, p:0.001). Feature 
ranking analysis identified CPET-derived features as the most impor-
tant. Machine learning models demonstrated superior performance 
to P-POSSUM in classifying patients at day 3 with the neural network 
performing the best (AUC: 0.944, Accuracy: 0.866, Sensitivity: 0.853, 
Specificity: 0.842, F1-Score: 0.862). For 1-year mortality (6%), all mod-
els outperformed P-POSSUM, with the SVM model performing the 
best (AUC: 0.817, Accuracy: 0.782, Sensitivity: 0.688, Specificity: 0.788, 
F1-Score: 0.294). All models had low sensitivity for mortality, indicating 
a high number of false positives.
Conclusions: Using preoperative CPET, we created a ML-based tool 
that could predict, with high discrimination, surgical patients at risk of 
morbidity. While predictions of mortality were superior to those made 
using P-POSSUM, the models were affected by low discrimination 
regarding true and false positives. To improve these results, we will 
investigate CPET time series with ML models and deep learning.
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Introduction: Infections of the maxillofacial space, with extension to 
deep tissues, are a significant cause of morbidity and mortality in pre-
viously healthy patients, frequently requiring admission to intensive 
care, according to the potential development of serious complica-
tions that can be life-threatening. We present a case report of patients 
admitted to a tertiary ICU for this pathology.
Methods: We reviewed the medical record of 65 patients with a diag-
nosis of maxillofacial space infection requiring admission to Intensive 
Critical Unit at Virgen del Rocío Hospital (Sevilla, Spain), from January 
2019 to January 2023. Age, personal history, need for surgical inter-
vention and reintervention are collected, as well as the characteristics 
of the antibiotic treatment used, microbiological isolates and mortal-
ity. The SOFA and APACHE II scores were obtained within the first 24 h 
after admission.
Results: 65 patients were included in the study, all of them requiring 
urgent surgery within the first 24 h of admission to the ICU.
Among our patients, the mean age was 47 years (17–77), with a mean 
ICU stay of 10 days, with a wide range (1–79). 23% of patients were 
treated with prior prolonged antibiotic therapy, understood as > 7 
days of broad-spetrum antibiotic.
Twenty-eight percent were admitted in a situation of septic shock, 
with a relatively low SOFA in the first 24 h of admission (average SOFA 
of 2), APACHE-II at 24 h on average of 8. 25% required more than 1 sur-
gical intervention for adequate focus control.
Initial empirical treatment was performed with ceftriaxone + clinda-
mycin in 83%, based on local antimicrobial therapy guidelines, with 
34.6% of patients requiring antibiotic escalation at some point dur-
ing admission. Intraoperative cultures were taken in 98% of patients, 
microbiological isolation was obtained in 63.5% of these. The iso-
lates were usually polymicrobial (81.3%), 69% of these also included 

anaerobic microorganisms. Mean antibiotic treatment was 27 days, 
performing de-escalation or sequential treatment at discharge dur-
ing this period in 89% of patients. Only 6 patients had complications 
with associated thrombophlebitis, and 3 of them with mediastinitis. 3 
patients died during their hospital admission.
Conclusions: Infections of the maxillofacial area are a relevant dis-
ease, with potentially fatal complications, and frequently affects young 
patients with low comorbidity, commonly requiring several surgical 
interventions during admission, who probably benefit from multidis-
ciplinary management, as well as management specific in an intensive 
care unit. An antimicrobial policy based on the local flora is neces-
sary, as well as established protocols for optimal management of our 
patients.

References
1. Cabral M, Kapasi FT, Ameerally P. Management of oral and maxillofacial 

infections in a regional unit: a seven day service? British Journal of Oral 
and Maxillofacial Surgery. 2018 Jul 1;56(6):501–4.

2. Taub D, Yampolsky A, Diecidue R, Gold L. Controversies in the Manage-
ment of Oral and Maxillofacial Infections. Oral Maxillofac Surg Clin North 
Am. 2017 Nov 1;29(4):465–73.

3. Han X, An J, Zhang Y, Gong X, He Y. Risk Factors for Life-Threatening Com-
plications of Maxillofacial Space Infection. J Craniofac Surg. 2016;27(2).

4. Neal TW, Schlieve T. Complications of Severe Odontogenic Infections: A 
Review. Biology 2022, Vol 11, Page 1784 [Internet]. 2022 Dec 8 [cited 2023 
Apr 15];11(12):1784. Available from: https:// www. mdpi. com/ 2079- 7737/ 
11/ 12/ 1784/ htm

5. Bali RK, Sharma P, Gaba S, Kaur A, Ghanghas P. A review of complications 
of odontogenic infections. Natl J Maxillofac Surg [Internet]. 2015 [cited 
2023 Apr 15];6(2):136. Available from: /pmc/articles/PMC4922222/

Topic: Sepsis

001048  
Comparison of nursing workload tools and relation to severity 
of illness and outcome in a Pediatric ICU
G.  Sinani1, G.  Briassoulis1, A. S.  Nieri2, E.  Asimina3, E.  Akoumianaki4, S.  Ilia1

1Postgraduate Program "Emergency and Intensive Care in Children, 
Adolescents, and Young Adults", School of Medicine, University of Crete, 
Heraklion, Greece; 2Department of Nursing, National and Kapodistrian 
University of Athens, Athens, Greece; 3Pediatric Intensive Care Unit, 
University General Hospital of Heraklion, Heraklion, Greece; 4Intensive 
Care Unit, School of Medicine, University of Crete, Heraklion, Greece
Correspondence: S. Ilia
Intensive Care Medicine Experimental 2023, 11(Suppl 1):001048

Introduction: The increased time required to care for ICU children 
translates into a nursing workload (NW) and is greater than in other 
nursing departments. Nursing workload can affect both the quality of 
care provided and patient safety. The use of tools to assess the nurs-
ing workload that can contribute to the proper utilization of logistical 
and human resources expressed by the ratio of patients per nurse in 
pediatric ICUs is important. Correlating nursing workload with severity 
and risk scales of pediatric ICU patients is also important because they 
are particularly susceptible to experiencing adverse events when NW 
is high.
Objectives: The present study aims to measure and quantify the bur-
den of nursing workload (NW) with reliable scales, to compare them, 
and to correlate NW with indicators of clinical severity and outcome of 
pediatric patients hospitalized in an academic PICU and in the calcula-
tion of optimal staffing.
Methods: This is a prospective cohort study conducted in the Pedi-
atric ICU (PICU), University Hospital of Heraklion, Greece. Children 
aged 1 month to 18 years, who were hospitalized between June and 
December 2021 were eligible. The pediatric scales NAS (Nursing Activi-
ties Score), TISS-28 (Therapeutic Intervention Scoring System 28) and 
NEMS (Nine Equivalents of nursing Manpower use Score) were used 
to measure the nursing workload. Clinical severity scales were Glas-
gow Pediatric Scale, pediatric logistic organ dysfunction (PELOD-2) 
the Pediatric Mortality Index III (PIM III) and PRISM III/IV. Optimal nurse 
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staffing was measured in hours per patient per day needed (NAS score 
of 100 equals to one registered nurse per 8-h shift).
Results: In the total population studied (N = 106), 60% were boys, 
median age was 3.7 (0.7–11.8) years, emergency admissions were 
69.1%, median length of stay was 5 (3–16) days, comorbidities were 
found in 41.8%, clinical severity (PELOD-2) scale showed that the risk 
of death was 4.91% and crude mortality was 7.3%. Mean NAS score 
was 76.75 (± 15.18) corresponding to a mean provided nursing care 
time of 1105.27 (± 218.64) minutes, TISS-28 score was 26.78 (± 6.84) 
that is 851.67 (± 217.61) minutes, and NEMS was 27.41 (± 7.01) min-
utes, equivalent to 871.66 (± 222.76) minutes. TISS-28 scale was found 
to have a moderate positive statistically significant linear correlation 
with the NAS scale (r = 0.543, p < 0.001) and a strong positive correla-
tion with the NEMS scale (r = 0.764). The Bland–Altman concordance 
test showed that 5.4% of the total recordings differed from the upper 
and lower limits of agreement of the P-NAS and TISS-28 scales. Patients 
admitted to PICU from the Emergency Department had a significantly 
higher daily NAS nursing workload compared to patients admit-
ted from the Operating Room [76.64 (± 10.29) vs. 67.82 (± 10.67), 
p = 0.003]. NAS nursing workload was found to have a positive linear 
statistically significant correlation with the length of stay of patients 
in PICU (r = 0.562, p < 0.001), that is, patients with a higher NAS score 
tended to have a longer length of stay. The discriminative ability of 
the severity and outcome prognostic scale scores and nursing work-
load scales between patients who survived and those who died was 
high (AUC 0.929, 95% CI 0.849–1.0, p < 0.001) (Fig.  1). According to 
NAS scale, shortage of registered nurse staffing were identified in all 
rotation shifts; morning shift -0,70 (± 0,99) nurses, evening shift -0,84 
(± 0,95), and night shift -0,85 (± 0,94) (all p < 0,001).
Conclusions: NAS, TISS-28 and NEMS proved to be reliable and valid 
tools in pediatric ICUs. The NAS scale is superior to others in assessing 
nursing workload. The discriminative ability of the severity and out-
come prognostic scale scores and nursing workload scales between 
patients who survived and those who died was high. Addtionally, NW 
scales demonstrated that optimal nurse staffing in the PICU requires 
additional nurses.

 Fig. 1 (abstract 001048)  ROC analysis. Discriminative ability of 
Nursing Workload Tools of clinical severity and outcome in critically ill 
children
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Introduction: Traumatic Brain Injury (TBI) outcomes are determined 
by the severity of the primary injury and secondary injuries (SIs) – such 
as hypoxia and hypotension [1–2]. SIs can boost the initial damage 
and ultimately worsen long-term disability and mortality [3–4].
Objectives: This study explores the incidence of early SIs and their 
association with derangements in metabolic profile, the higher thera-
peutic burden in the acute phase, six-month mortality, and neurologi-
cal outcome.
Methods: This is an observational analysis of adult TBI patients admit-
ted to the Intensive Care Unit enrolled in the CENTER-TBI study [5]. To 
detect the occurrence of early SIs, we examined data recorded in the 
prehospital setting and at hospital arrival. A hypotensive episode was 
defined as a measured systolic blood pressure (SBP) < 90  mmHg or 
a clinical definition of shock. A hypoxic episode was described as an 
estimated arterial partial pressure of oxygen (PaO2) < 60 mmHg and/or 
peripheral oxygen saturation (SpO2) < 90% or as evidenced by cyano-
sis, apnea, or respiratory distress.
According to the occurrence of secondary insults, patients were allo-
cated into four different groups: “Hypoxia”, “Hypotension”, “Both” and 
“None”. For each group, we evaluated: demographics, TBI mechanism, 
Glasgow Coma Scale at admission, Marshall CT score, strategy for 
intracranial pressure management, presence of extracranial injuries, 
need for neurosurgery and extracranial surgery (e.g., damage con-
trol interventions), need for mechanical ventilation (and eventually 
tracheotomy), rate of blood transfusions, biochemical profile. Com-
parison between the characteristics of the groups was conducted by 
chi-squared or Wilcoxon rank sum test – depending on the nature of 
the variables.
Glasgow Outcome Scale – Extended (GOSE) was used to determine 
6-month neurological outcome and mortality; any value ≤ 4 was con-
sidered as an “unfavorable outcome”.
Results: Among the study population (n = 1,695 patients), a hypoxic 
event was reported in 158 (9.3%) patients, a hypotensive event in 142 
(8.4%), and both hypoxia and hypotension in 115 (6.8%).
Both SIs were associated with the most deranged biochemical profile 
and the highest rate of extracranial injury. Hypotension alone or com-
bined with hypoxemia was independently associated with the need 
for extracranial surgery and unfavorable neurological outcome (Fig-
ure  1). Ultimately, a higher 6-month mortality was observed among 
patients suffering from both SIs.
Conclusions: The incidence of early SIs was lower compared to previ-
ous studies [6–7]. However, SIs still represent an important factor con-
tributing to patient’s outcomes. Thus, prompt recognition of SIs and 
their risk factors can be pivotal in early and ICU clinical management.
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Figure  1 (abstract 001049) Outcome distribution in patients with 
and without SIs. GOSE6mo: Glasgow Outcome Scale—Extended at 6 
months from TBI. GOSE 1: dead (red). GOSE 2–4: vegetative state or 
severe disability (orange). GOSE 5–6: moderate disability (light green). 
GOSE 7–8: good recovery (dark green)
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Introduction: Extracorporeal carbon dioxide removal (ECCO2R) allows 
protective ventilation in patients with acute respiratory failure (1, 2), 
but requires systemic anticoagulation with subsequent increased risk 
of hemorrhage, especially with low blood flows (3). In clinical setting, 
citrate represents the most widespread molecule used for regional 
anticoagulation (RA); however, because of limited clearance, citrate 
can only be applied to extracorporeal blood flows lower than the ones 
required for ECCO2R. New techniques have been proposed to over-
come these limitations (4).
Objectives: This study aims to evaluate feasibility, safety, and efficacy 
of a new extracorporeal technique that combines a low flow ECCO2R 
and continuous renal replacement therapy (CRRT) using a RA with cit-
rate and a novel system for citrate removal.
Methods: Six healthy swine (39 ± 7 kg) were mechanically ventilated 
and connected to a low-flow (0.35 L/min) custom-made venous-
venous extracorporeal circuit for ECCO2R and CRRT which includes 
anionic ion-exchange resins charged with chloride for citrate removal, 
and cationic resins charged with sodium for calcium removal. Hydro-
electrolytic balance was achieved through ultrafiltration (1000  ml/h) 
and three different anionic ion-exchange resins (100% bicarbonate 
(HCO3-); 100% hydroxide (OH-); 60% HCO3- and 40% OH-) tested in a 
randomized 1-h steps. A 0.2 M solution of sodium citrate (66%) and cit-
ric acid (34%) was continuously infused at the circuit inlet (4 mmol/L). 
Plasma citrate and free calcium concentrations were measured on 
arterial blood, and on extracorporeal blood inlet (downstream of cit-
rate infusion) and outlet. Minute ventilation (MV) was changed to 
maintain a constant arterial pressure of carbon dioxide (50 ± 2 mmHg). 
Samples were collected at the end of each step for blood gas, electro-
lytes, and citrate dosage. Data were also collected at baseline before 
connection to the extracorporeal circuit.
Results: During ECCO2R, MV decreased from 7.27 ± 1.31  l/min to 
3.4 ± 0.70  l/min, and it remained stable during 60%HCO3-/40%OH- 
(3.05 ± 0.64  l/min, p 0.68), further decreased during 100% OH- step 
(1.86 ± 1.04 l/min, p < 0.01), and slightly increased during 100% HCO3- 
(4.23 ± 0.91 l/min, p 0.04, Figure 1). During citrate infusion, regional free 
calcium concentrations remained below the RA threshold, while citrate 
concentration, downstream the infusion port, was 5.51 ± 0.68 mmol/L 
and decreased after the citrate-removal system (Table *1). At the 
end of the study, the arterial total calcium/ionized calcium ratio was 
1.99 ± 0.25. Minimal changes occurred in arterial pH and sodium con-
centration, but not in chloride concentration. The blood outlet pH dur-
ing OH- step was significantly higher compared to all the others.

Baseline ECCO2R 100%HCO3‑ 60%HCO3‑
/40%OH‑

100%OH‑ p

ARTERY Ca +  + (mmol/l)
Citrate (mmol/l)
pH
Na + (mmol/l)
Cl-(mmol/l)

1.44 ± 0.07
0.05 ± 0.03
7.41 ± 0.02
136.3 ± 2.5
104.0 ± 1.4

1.30 ± 0.08
/
7.42 ± 0.02
137.7 ± 2.6
102.3 ± 1.6

1.32 ± 0.08
0.60 ± 0.21
7.45 ± 0.03
138.8 ± 2.0
103.3 ± 2.7

1.28 ± 0.07
0.64 ± 0.14
7.44 ± 0.02
139.5 ± 1.6
103.2 ± 1.6

1.27 ± 0.07
0.73 ± 0.17
7.43 ± 0.03
138.7 ± 1.6
103.3 ± 1.8

 < 0.01
 < 0.01
 < 0.01
 < 0.01
0.3

INLET Ca +  + (mmol/l)
pH

/
/

1.32 ± 0.08
7.39 ± 0.01

0.35 ± 0.03
7.08 ± 0.03

0.33 ± 0.14
7.05 ± 0.11

0.33 ± 0.10
7.04 ± 0.09

 < 0.01
 < 0.01

OUTLET Ca +  + (mmol/l)
Citrate(mmol/l)
pH

/
/
/

1.00 ± 0.05
/
7.84 ± 0.04

0.25 ± 0.03
1.13 ± 0.13
7.71 ± 0.05

0.20 ± 0.02
1.17 ± 0.24
7.88 ± 0.06

0.21 ± 0.03*
1.32 ± 0.30
8.14 ± 0.11

 < 0.01
0.05
 < 0.01

Conclusions: Combining ECCO2R with blood flow of 0.35  l/min and 
CRRT with citrate regional anticoagulation and a novel ion exchange 
resin-based system for citrate removal was feasible. System for citrate 
removal based on ion exchange resins was feasible and enabled a 
reduction in MV. The OH- anion exchange resulted in the most signifi-
cant reduction in MV, albeit with the lowest safety profile.
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 Figure  1 (abstract 001050) Minute Ventilation (VM) of each swine 
before extracorporeal CO2 removal initiation (“Baseline”), during 
standard extracorporeal CO2 removal run (“ECCO2R”), and after novel 
citrate removal system initiation. For citrate removal, anions have been 
exchanged with only bicarbonate (100% bicarbonate, “HCO3-”), with 
a solution of bicarbonate/hydroxide 60%/40% respectively (60%/40% 
bicarbonate/hydroxide, “HCO3-/OH-”), and with only hydroxide (100% 
hydroxide, “OH-”). Linear mixed model fit by maximum likelihood. 
† = P < 0.05 in the post hoc analysis (Tuckey ‘s range test) vs ECCO2R 
step
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Introduction: The consequences of intensive care unit acquired weak-
ness (ICUAW) are a major long-term problem of surviving critically ill 
patients. Inflammation and therefore proinflammatory cytokines may 
contribute to muscular changes in the critically ill [1]. To counteract 
these perturbations, mobilization (e.g., passive mobilization by in-
bed cycle ergometry) seems to be promising [2]. Currently, there are 
no studies on the kinetics of proinflammatory cytokines induced by 
robotic mobilisation compared to standard treatment.
Objectives: The primary aim of this randomized controlled feasibility 
study was to investigate the influence of robot-assisted early mobili-
zation compared to standard care. Here we present the analysis of 
the secondary objective concerning the influence of mobilisation by 
robotics on proinflammatory cytokines.
Methods: For the feasibility study 20 invasive mechanically ventilated 
critically ill patients (age > 18  years, invasive ventilation, and planned 
intensive care stay of more than 24 h) were randomized 1:1 into inter-
vention and control group.
The intervention group received five days of early mobilization twice 
daily for at least 20 min using the Vemotion® system (Reactive Robotics 
GmbH, Munich, Germany), which enables mobilization in the own bed 
and verticalization up to 90 degrees during mobilization. The control 
group received standard of care without robotic support.
For the cytokine analysis, a blood sample was taken immediately 
before and after mobilization of the first day. We measured IL 6, IL 8, 
TNF alpha using LUNARIS™ Reader 96/384 (Ayoxxa Biosystems, USA). 
We analysed the cytokine change within each group using the Wil-
coxon-cox test, and the group difference using the Mann–Whitney-U 
test. The significance level was set at 0.05. The statistical analysis was 
performed in SPSS 27 (IBM, USA).
Results: A total of 21 were randomized, with 1 patient withdrew his 
consent, i.e., 20 patients were analysed. The patients were 65 [IQR 
53–78.75] years old, 1.77 [1.65–1.80] cm high, weighed 80 [60.88–
84.25] kg, with a Charlson Comorbidity Index of 4.0 [1.3–5.0], an 
APACHE II score of 27 [21–35] and a SOFA score of 10 [8–11]. There 
was a trend of reduction of all cytokines compared to a trend towards 
increase in the control group without significance. Between groups 
there was a significant difference in the IL-6 level change and a posi-
tive trend in the TNF-alpha change (Figure 1).
Conclusions: The kinetics of proinflammatory cytokines during robot-
assisted mobilization showed no change nor a signal of harm com-
pared to standard care.

Figure 1  (abstract 0001051) .
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Introduction: Dysregulation of blood pressure (BP) significantly 
impacts the course of a life-threatening septic shock. Octapeptide 
angiotensin II (AngII), the key player of the renin-angiotensin system, 
significantly contributes to vasoconstriction, sodium and water reten-
tion. These effects are mediated via two distinct types of AngII surface 
receptors, type 1 (AGTR1) and type 2 (AGTR2) [1]. In a caucasian popu-
lation, single-nucleotide polymorphism of AGTR 1 gene T/A in promo-
tor region (rs275651) associates with hypertension and increased 
promotor activity [2,3]. Recently we have shown that carriage of a 
minor allele A AGTR 1 rs275651 in sepsis patients with comorbidity is 
associated with septic shock development and increased lethality 
[4]. However, no studies were performed to clarify if polymorphism in 
Ang II receptor gene and plasma concentration of the receptor ligand, 
AngII, in combination may affect outcome of sepsis.
Objectives: Determine whether both AngII concentration in plasma 
and AGTR 1 polymorphism contribute to sepsis outcome in ICU 
patients.
Methods: Study cohort included 75 ICU patients diagnosed with sep-
sis (SEPSIS-3, 2016); 34 patients were diagnosed with type 2 diabetes 
(T2D), 28 patients had cardiovascular disorders (CVD). Sixty percent 
of patients had septic shock.The levels of AngII in plasma were deter-
mined on admission using enzyme-linked immunosorbent assay. 
Patient’s DNA was isolated from the whole blood using organic sol-
vents. Genetic polymorphism of AGTR1 (rs275651) was studied using 
tetra primer PCR followed by gel electrophoresis. Means/ SD, medians/
odds ratios (OR), logrank test, Fisher exact test (FET)/Mann–Whitney 
U test were computed and employed to reveal group differences and 
their significance at p < 0.05.
Results: Plasma Ang II levels were significantly decreased in non-
survived patients with sepsis compared to survived patients (Fig., 
A). However, the significant decrease was evident only in a group of 
patients with severe comorbidity (T2D and/or CVD). Since our recent 
study had demonstrated the significantly increased mortality in 
patients with comorbidity carrying the minor allele of Ang II recep-
tor genetic variant, AGTR1 rs275651 (Fig. B), here we evaluated the 
contribution of AGTR1 genotype and Ang II levels in plasma to out-
come of sepsis patients with and without severe comorbidity. First, 
we found that carriers with sepsis and genotype TT AGTR1 rs275651 
displayed significantly increased levels of Ang II (Fig., C). Second, in 
sepsis patients, angiotensin II amount in plasma over 200 pg/ml exhib-
ited significant association with favorable outcome (P = 0.0012; FET, 
OR = 5.1, 95% CI: 1.9- 13.7, n = 75). Logrank test confirmed this evi-
dence, however, a significant link between mortality and Ang II level 
was revealed only in the group with comorbidity whereas similar trend 
in patients with sepsis and no comorbidity (no T2D and/or CVD) was 

not statistically significant (Fig., D). Finally, the association of enhanced 
survival in sepsis and increased level of AngII in plasma (> 200 ng/ml) 
was statistically significant only in a group of sepsis patients with the 
AGTR 1 TT genotype (Fig., E). Therefore, in homozygous sepsis patients 
(genotype TT), major allele T in a promotor region of AGTR1 (rs275651) 
gene associated with the increased transcription of the gene [2,3], 
contributes to survival of those patients who exhibit increased AngII 
levels in circulation. We believe that in combination the AGTR1 func-
tional polymorphism and AngII level might represent valuable binary 
candidate biomarker to stratify sepsis patients with comorbidity for in-
time personalized prevention or treatment of septic shock to improve 
survival. Further studies are needed to reveal if patients with sepsis, 
D2D and/or CVD, rs275651 TT AGTR1 genotype and low Ang II may 
represent the targeted candidate cohort to deliver clinical benefit 
from treatment with AngII.
Conclusions: ICU patients with T2D and/or CVD comorbidity and 
homozygosity for rs275651 major allele T in AGTR 1 gene (genotype TT) 
are most resistant to adverse outcome of sepsis if plasma Ang II levels 
are high.

Figure (abstract 001053) Angiotensin II levels and AGTR 1 rs275651 
polymorphism in sepsis patients
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Introduction: Catheter Associated Urinary Tract Infection (CAUTI) rep-
resents approximately 40% of all Hospital-Acquired Infections (HAI). 
Approximately 17%–69% of CAUTIs are reported to be preventable 
(1). A key factor in reducing CAUTI has been described as the assess-
ment of readiness to remove the device (2). At our transplant center, 
the bundle of CAUTI has been introduced in 2021 and the adherence 
to preventive measures has been audited in 2022 to assess whether a 
catheter was promptly removed when appropriate, as per guidelines. 
The target infection rate for CAUTI was set in 2021 by the hospital 
acquired infection committee at ≤ 1.8‰.
Objectives: Evaluate the unnecessary prolonged use of indwelling uri-
nary catheters and the possibility to prompt removal.
Methods: Institutional CAUTI prevention policy based on HICPAC 
2009 (3), has been reviewed. A dedicated infection control link nurse 
retrospectively reviewed 20 patient’s charts with a diagnosis of CAUTI 
from January 2022 to December 2022. The adherence to the preven-
tion bundle was verified. Descriptive statistics and a quality improve-
ment plan are presented. As CDC definitions, infection rate indicator 
is structured by:
Numerator = Number of CAUTI cases in all units included.
Denominator = Number of catheter (foley) days in all units 
included × 1000.
Criterions for foley indication are presented on table 1.
Results: The incidence of CAUTI in 2022 was 1.86‰ with 20 CAUTI 
events and 10.744 foley days. Incidence in 2022 had an overlapping 
percentage to 2019 with 1.8‰ incidence and 19 CAUTI over 10.704 
foley days. Time frame average between foley insertion and the onset 
of infection was 21  days with SD ± 30. The predominant number of 
CAUTI was sustained by GRAM – bacteria as confirmed in literature, 
no GRAM + were reported in our surveillance. Details are reported on 
table 2 (2). Among the 20 CAUTI, N°8 (40%) of the 20 patients devel-
oped sepsis. N°10 (50%) were transplanted patients. N°7 (35%) were 
developed during ICU stay, N°13 (65%) were hospitalized in step 
down unit. Three of the 7 ICU patients (57,1%) required accurate out-
put measurement, 1 required strict immobilization post-surgery, 1 
had urinary incontinence and a sacral wound. In step down unit: 1 of 
13 patients (7,69%) had urinary incontinence with a sacral wound, 1 
patient had urinary retention, 4 (30,76%) needed accurate output 
measurement. 9 patients (45%) out of 20 CAUTI cases did not meet 
the criteria for maintaining indwelling catheter. A multidisciplinary 
working group with surgeons, nephrologists, anesthesiologists led by 
Infection Control Nurse called “Nurse Driven Protocol” (NDP) has been 
discussed; electronic medical documentation has been updated which 
will allow nurses to remove the device if criterions are met.
Conclusions: Criterion for continuous catheterization and readi-
ness for early removal was not evaluated during the studied time as 
the taskforce was not active yet, however the analysis shows that 9 
patients could have benefited from an early removal of the device.
Findings from literature generally support the acceptability of a NDP 
(4), particularly in higher-acuity units (5). And implementation of a 
nurse-driven protocol for the assessment of readiness to remove 
device as part of a multimodal CAUTI intervention strategy can result 
in measurable decreases of CAUTI incidence (6).

Table 1 (abstract 001055) Criterions for foley indication

 

 Table 2 (abstract 001055) Microorganisms associated with CAUTIs
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Introduction: COVID-19 pandemia meant an important increase of 
intra-ICU infections. After it, the way to work in our ICU is traying to 
recover its normal activity, committing all the bundles for the pre-
vention of intra-ICU infections in an effort to reach the rates before 
pandemia.
Objectives: Analize main intra-ICU infection rates in our ICU, stressing 
on the evolution after the years of highest incidence of COVID-19.
Methods: Prospective, descriptive study, carried out in the ICU of 
Santa Ana Hospital in Motril in the period from 2019 to 2022. Demo-
graphics, severity index SAPS II and APACHE II, and different intra-UCI 
infections rates were collected.
Results: 857 patients admitted to the ICU at least for 24  h were 
recruited:398 in 2019, 178 in 2021 and 281 in 2022. 67% were 
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men, medium age 64 ± 17  years, SAPS II 32,51 ± 17 and APACHE II 
11,41 ± 8,1. Medium stay in 2022 was 4,74, vs 7,32 in previous years. In 
relation to risk factors in 2022 vs previous years: artificial airway 26,33 
vs 28,65, urinary catheter 54,80% vs 60,67%, central venous catheter 
38,08% vs 42,13% and parenteral nutrition 2,85% vs 2,25%. In ICU 
54,8% of patients in 2022 vs 56,18% in previous years, received antibi-
otics and had received them before the admission 13,17% vs 14,04%. 
3,30% vs 1,12% were inmunodeficient and 0,36% vs 0,56% presented 
neutropenia. Including secondary bacteriemia due to other focus 
infection, in 2022 the rate of intraUCI infection was 12,90 infections 
per 1000 days of ICU stay, in front of 321,42 in 2021 and 3,95 in 2019. 
In 2019 ventilator-associated pneumonia (VAP), urinary infections and 
Catheter-Related Bloodstream Infection (CRBI) had the same incidence 
(28,57%). In 2021 VAP supposed 42,86% of infections, urinary infec-
tions 22,86% and primary and secondary bacteriemia related to cathe-
ter 17,14%. In 2022 NAVM continues to be the main intra-ICU infection, 
with bigger importance, supposing 76,47%. After it, with same inci-
dence (5,88%) urinary infections related to catheter and bacteriemia.
We present the rates according to location in 2019,2021 and 2022. 
Ventilator-associted pneumonia (VAP): 3,16 per 1000 days of MV, 23,04 
and 17,83. Catheter-Related Bloodstream Infection (CRBI): 1,68 bacte-
riemia per 1000 days of CV, 4,94 and 1,29. Urinary infections: 1,84 per 
1000 days of urinary catheter, 8,65 and 1,56.
In VAP P.aeruginosa was the most frequent isolated in the three peri-
ods. In 2021 and 2022 Serratia marcescens was the second microor-
ganism in NAVM. In relation to Catheter-Related Bloodstream Infection 
(CRBI), in 2022 S.epidermidis caused 100%, while in 2021 the most 
frequent isolated microorganism was P.aeruginosa(33%) follow by 
S.epidermidis (33%) and C.albicans (16,67%) and in 2019 only gram-
negative bacilli were isolated. Finally, in relation to urinary infections, 
the most frequent isolated microorganism in 2022 was Serratia marc-
escens, whereas in 2021 was Candida spp. (33%) follow by Enterocco-
cus faecalis (11,11%) and E.coli (11,11%) and in 2019 100% was caused 
by P.aeruginosa.
Conclusions: Normalisation of work conditions in ICU, with the 
decrease of COVID-19 incidence in 2022, has suppose an important 
decrease of intra-ICU infections rates, far away from previous rates 
before pandemia yet.
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Introduction: It has been reported that open chest management 
(OCM) is useful in management after cardiac surgery. The usefulness 
of OCM for congenital heart disease (CHD) has also been advocated 
empirically while OCM is said to carry the risk of infection. But epide-
miological studies of OCM in children are limited, and actual manage-
ment methods vary greatly in different institutions. Furthermore, the 
details and infection risk have not been revealed.
Objectives: The purpose of this study was to clarify the clinical prac-
tice of OCM and to analyze risk factors for the occurrence of infections 
after OCM.
Methods: Patients who underwent OCM at Shizuoka Children’s Hos-
pital were selected. The study period was from January 1, 2011 to 
December 31, 2022. We assigned patients who underwent OCM after 
CHD surgery to the extracorporeal membrane oxygenation (ECMO) 

group and the non-ECMO group. Exclusion criteria were those who 
underwent slide tracheoplasty, OCM due to mediastinitis, and OCM 
after the second hospitalization in the same hospital. The primary 
outcome was the occurrence of surgical site infection (SSI) requiring 
surgical intervention, ventilator-associated pneumonia, or catheter-
related bloodstream infection after OCM management. The second-
ary outcomes were in-hospital mortality, length of hospital stay and 
length of ICU stay. In addition, univariate and multivariate analyses 
were performed to analyze risk factor of any of those serious infections 
after OCM.
Results: A total of 3419 cardiac surgeries were performed during 
the study period. 324 cases of OCM were eligible. 69 cases met the 
exclusion criteria, and 255 cases were included in the study; 35 were 
assigned to the ECMO group and 220 were assigned to the non-
ECMO group. Comparing the interventions during the OCM between 
the ECMO and non-ECMO groups, median OCM duration was 258  h 
(IQR 108 to 571  h) vs 188  h (14 to 437  h) (p < 0.05); post-OCM infec-
tions were 13 (37.1%) vs 38 (17.3%) (p < 0.05). In-hospital mortality was 
higher in ECMO group (13 (37.1%) vs 27 (12.3%) (p < 0.05)), and length 
of ICU stay was longer in ECMO group (57  days (IQR 14 to 415  h) vs 
28 days (5 to 409 h) (p < 0.05)). In multivariate analysis, only OCM dura-
tion over 72  h was significantly associated with post-OCM infection 
(odds ratio 3.2; 95% confidence interval, 1.26 to 8.12).
Conclusions: Compared with the non-ECMO group, the ECMO group 
had longer OCM duration and length of ICU stay, and more post-OCM 
infections and in-hospital deaths. In multivariate analysis, only OCM 
duration over 72  h was a risk factor for post-OCM infection. Further 
investigation is required for risk analysis of post-OCM infection.
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Introduction: Delirium in the ICU is common and is associated with 
increased mortality and length of stay (LOS). In critically ill patients 
with COVID-19, delirium occurred in more than 50%. Whereas some 
risk factors have been reported in this population [1], the role of sys-
temic inflammation in the pathogenesis of delirium and acute brain 
dysfunction has not yet been fully explored in patients with COVID-19.
Objectives: The aim of the study is to investigate the relationship 
between the advent of delirium and biomarkers of inflammation in 
critically ill patients with COVID-19.
Methods: We studied critically ill adult patients with confirmed SARS-
CoV2 infection admitted to the Centre Hospitalier Universitaire Vau-
dois (CHUV, Lausanne) between March 2020 and May 2021. Patients 
with acute brain injury diagnosis on admission or with an ICU Length 
of stay < 48 h were excluded.
We measured serum cytokines and soluble cytokine receptors (IL-1α, 
IL-1β, IL-1RA, IL-2, IL-4, IL-5, IL-6, IL-7, IL-9, IL-10, IL-12p70, IL-13, IL-15, 
IL-17A, IL-18, IL-21, IL-22, IL-23, IL-27, IL-31, IFN-α, IFN-γ and TNF α), 
chemokines (CCL2, CCL3, CCL4, CCL5, CCL11, CXCL1, CXCL8, CXCL9, 
CXCL10, CXCL12, CXCL13 and TNF-β) and growth factors (NGF-β, BDNF, 
EGF, FGF-2, HGF, LIF, PDGF-BB, PlGF-1, SCF, VEGF-A, VEGF-D, BAFF, 
GM-CSF and G-CSF) by multiplex bead assay as previously described 
[2]. A positive CAM-ICU during the ICU stay defined the presence of 
delirium.
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Results: 314 patients were enrolled. Mean age was 63 ± 12  years. 
ARDS was the primary diagnosis in 57% of the population. The inci-
dence of delirium was 35.7% in the cohort and 68% in mechanically 
ventilated patients. For the immunomodultory drugs, 21% of the 
patients received tocilizumab (no difference between both groups), 
and dexamethasone was administered in 70% of the patients included 
(group delirium- 75% versus group delirium + 60%, p = 0.005).
TNF-β (Tumor necrosis factor), FGF-2 (fibroblast growth factor), BAFF 
(B-cell activating factor) were not detected in all the patients evalu-
ated. Among all chemokines and cytokines analyzed, CCL11 (C–C 
motif Chemokine ligand), CCL4, IL-1β, IL-6, IL-15, IL-17A profiles 
showed an association with the diagnosis of delirium (Figure 1). With 
regard to growth factors, G-CSF was higher in the delirium group. No 
association was found between complement and delirium. IBM SPSS 
23.0, student’s t test, Mann–Whitney U test and Pearson’s χ2 tests were 
used for statistics, level of significance p < 0.05.
Conclusions: We have identified in this cohort factors involved in the 
systemic inflammation and whose levels could be associated with 
delirium in critically ill patients. These inflammatory factors would be 
responsible (or partly responsible) for the generation of a neuroinflam-
mation and the activation of the microglia and clinically manifested by 
the occurrence of a delirium.
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Introduction: It is presumed that polymicrobial bloodstream infec-
tions may have worse outcomes than monomicrobial bloodstream 
infections. But there is limited information about the outcomes of 
polymicrobial bloodstream infections in sepsis patient. We aimed to 
investigate outcomes of polymicrobial bloodstream infections com-
pared to monomicrobial bloodstream infections.
Methods: This study used data from the Korean Sepsis Alliance Reg-
istry, a nationwide database of prospective observational sepsis 
cohort. In this registry, adult patients with sepsis from September 2019 
to December 2021 at 20 tertiary or university-affiliated hospitals in 
South Korea were enrolled. Patients with polymicrobial bloodstream 

infections and those with monomicrobial bloodstream infections were 
compared in this study.
Results: Among the 3,823 patients with bloodstream infections, 429 
of them (11.2%) had polymicrobial bloodstream infections. The crude 
hospital mortality of patients with sepsis with polymicrobial blood-
stream infection and monomicrobial bloodstream infection was 
35.7% and 30.1%, respectively (p = 0.021). Polymicrobial bloodstream 
infections per se were not associated with hospital mortality by mul-
tivariate cox proportional hazard analysis (HR 1.15, p = 0.11). The inap-
propriate use of antibiotics was associated with increased mortality 
(HR 1.37 [1.19–1.57], p < 0.001), and source control was associated with 
decreased mortality (HR 0.51 [0.42–0.62], p < 0.001).
Conclusions: Polymicrobial bloodstream infections per se were not 
associated with hospital mortality in patients with sepsis as compared 
to monomicrobial bloodstream infections. The appropriate use of 
antibiotics and source control were associated with decreased mor-
tality in bloodstream infections regardless of the number of microbial 
pathogens.

Figure  1 (abstract 001061) Factors associated with occurrence of 
polymicrobial bloodstream infections. (OR, odds; CI, confidence inter-
val; BMI, body mass index; CFS, Clinical Frailty scale)
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Introduction: A significant number of out-of-hospital cardiac arrest 
(OHCA) survivors experience subsequent cognitive, physical, and emo-
tional impairments impacting their quality of life and functionality 
(Sawyer et al., 2020; Wagner et al., 2021; Yaow et al., 2022). Recognizing 
the psychosocial and spiritual concerns of surviving out-of-hospital 
cardiac arrest is important in identifying care priorities, and support-
ing OHCA survivors and their families to live well. Qualitative stud-
ies investigating the experiences of out-of-hospital cardiac arrest 
survivors illuminated several common themes across cultures (Aristi-
dou et al., 2018), along with variabilities likely due to culture-specific 
interpretations and language filters (Greyson, 2015; Martial et  al., 
2019). Therefore, a qualitative exploration to understand how Greek-
Cypriot out-of-hospital cardiac arrest survivors make meaning of their 
experiences can help inform health care.
Objectives: The aim of the study was to understand the meaning of 
surviving OHCA and its aftereffects among Greek speaking survivors 
in Cyprys.
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Methods: We employed a hermeneutical phenomenological method 
based on Heidegger’s philosophy to inform data collection and analy-
sis. The participants were recruited from the Registry of Cardiac Arrest 
of a metropolitan General Hospital in Cyprus using purposive sam-
pling. The sample size was based on achievement of a comprehensive 
description and interpretation of participants’ experiences, and the-
matic saturation. Data were collected through 60–90  min interviews 
guided by open-ended questions.
Results: Seven males and one female between the ages of 45 and 
69 participated. Analysis revealed five themes: “The unexpected attack”, 
“Experiencing a different world: Transformation of Body, Time, Emotion 
and Sensation”, “Restoration of the re-embodied self”, “Life transformation”, 
and “Personal transformation”. The themes were commensurate with 
transcultural components of Near-Death Experiences. Surviving out of 
hospital cardiac arrest was perceived as “a “divine gift” and a chance to 
continue “living in a more conscious and meaningful way”.
Conclusions: Despite participants’ physical and psychosocial chal-
lenges, our results show that OHCA is experienced as a powerful 
process of transformation, starting with the cardiac arrest episode 
itself, and permeating every aspect of survivors’ life. A profound 
transformation of survivors’ lives and existence was central in the 
experience of surviving OHCA, with strong spiritual elements, 
and themes bearing transcultural components of Near-Death 
experiences.
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Introduction: Predicting patient stability in the ICU is critical for effec-
tive patient care as it enables providers to allocate attention to the 
most critical patients. Recent studies have focused on developing vari-
ous tools that predict patient deterioration and complications while 
in the ICU. However, predicting patient stability, i.e., identifying which 
patients are unlikely to deteriorate, also holds significant value for ICU 
providers. In this study, we describe the development of a gradient 
boosting classifier to predict which patients would not require inter-
vention in the next 14 h. We further evaluate the model’s performance 
in prospectively identifying ICU patients at low-risk for respiratory fail-
ure or hemodynamic instability.
Methods: The model development study utilized 53,071 patient ICU 
stays from 7 ICUs within the UMass Memorial Health Care system from 
2006 to 2017. The population was divided into three cohorts. The 
model was trained using 42,737 stays, with hyper-parameter tuning 
conducted using a validation set of 5,167 stays. The performance of 
the model was then evaluated using a study set of 5,167 stays.
Following retrospective model development, a prospective, obser-
vational study was conducted including all patients admitted to the 
WakeMed tele-ICU program between May–July 2020. All clinical data, 
including vital signs, medication records, laboratory data, and all other 
electronic medical record entries, were prospectively collected and 
analyzed. Each stay was divided into 1-h evaluation periods, exclud-
ing the first 12 h and stays of patients defined as DNI/DNR. Respiratory 
failure and hemodynamic instability events were prospectively tagged 
by a senior on-site clinician. The model’s performance was evaluated 
by comparing its ability to predict low risk of deterioration with expert 
tagging of each period.
Results: Following model training, we demonstrated that at a given 
moment in time, 38.8 ± 0.06% of patients across the UMass Memorial 
system were not in need of intervention within the following 14 h. The 
model was able to classify these patients as stable with a sensitivity 
of 0.63, precision of 0.993, and an AUC of 0.83 over the study set of 
5,167 stays. The model accurately identified 2,951 twelve-hour shifts 
that did not require intervention, and 1,659 stays (32% of all stays) that 
required no significant intervention throughout the entire stay.
Following the retrospective model validation phase, we prospectively 
evaluated the model performance on 514 adult ICU stays across 3 ICUs 
covered by the WakeMed tele-ICU program. A total of 21,391 one-
hour periods were analyzed. These included 19,375 (90.7%) periods 
with low risk for deterioration and 1,989 (9.3%) periods of instability, 
in which the patients experienced either respiratory failure or hemo-
dynamic instability. The model performance in predicting the low-risk 
periods included a sensitivity, specificity, and PPV of 0.46, 0.97, and 
0.99, respectively. Events in which patients deteriorated while the 
model predicted they were stable were extremely rare, with only 59 
(0.27%) mislabeled periods. However, more than 40% of the periods 
were labeled as stable by the model.
Conclusions: This predictive model successfully identified a signifi-
cant portion of the ICU patient population as low-risk for significant 
deterioration both retrospectively and in a real-life prospective envi-
ronment. Such a prediction can enable providers to focus on the 
more unstable patients, leading to improved care and better patient 
outcomes. The model’s high sensitivity, specificity, and PPV, with an 
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extremely low prevalence of mislabeled periods, suggest that it could 
be a valuable tool in clinical settings. However, further studies are nec-
essary to validate the model’s performance and assess its impact on 
patient outcomes.
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Introduction: Adrenaline is the first-line medication given in 
advanced cardiac life support. However, its impact on resuscitation 
outcome is unclear. Cumulative doses of adrenaline was shown to 
be associated with unfavourable outcome and increased mortality in 
patients with non-shockable rhythms. The objective of this study is to 
investigate the effect of adrenaline doses on return of spontaneous 
circulation (ROSC) and 30-day survival after an episode of in-hospital 
cardiac arrest (IHCA).
Methods: This retrospective cohort study collected and analysed 170 
patients who suffered from cardiac arrest within a tertiary hospital in 
Singapore from 1st January 2020 to 31st December 2020. The primary 
variable was adrenaline doses categorised into quartiles, which was 
analysed against primary outcome of ROSC and secondary outcome 
of 30-day survival.
Results: The univariate and multivariate analyses are shown in table 1 
for the primary outcome of ROSC. The multivariate analysis showed 
that patients given more than 5mg of adrenaline had a statistically 
significant reduced chances of ROSC (adjusted odds ratio (OR) 0.125 
(0.03–0.54) and 0.016 (0–0.11) for 3rd and 4th quartile doses). The 
effect of adrenaline dosage was not found to be statistically significant 
on 30-day survival post-IHCA.

Table 1 (abstract 001065) Univariate and multivariate analysis on pri-
mary outcome of ROSC

PATIENT ROSC UNIVARIATE MULTIVARIATE

Odds Ratio 
(95% CI)

p value Odds Ratio 
(95% CI)

p value

Adrenaline 
quartile

1st (0–3 mg)

2nd (4–5 mg) 0.339
(0.08–1.49)

0.152 0.321
(0.06–1.65)

0.174

3rd (6–10 mg) 0.099
(0.03–0.32)

 < 0.05 0.125
(0.03–0.54)

 < 0.05

4th (10–38 mg) 0.013
(0.00–0.05)

 < 0.05 0.016
(0.00–0.11)

 < 0.05

Sex
Female 1.028

(0.54–1.96)
0.934 0.786

(0.31–2.01)
0.615

Age 0.995
(0.97–1.02)

0.720 0.982
(0.95–1.02)

0.339

Initial Rhythm
Asystole

PATIENT ROSC UNIVARIATE MULTIVARIATE

Odds Ratio 
(95% CI)

p value Odds Ratio 
(95% CI)

p value

Pulseless electri-
cal activity 
(PEA)

3.097
(1.55–6.17)

0.001 3.353
(1.28–8.78)

0.014

Ventricular fibril-
lation (VF)

5.322
(1.08–26.24)

0.040 10.295
(1.03–103.08)

0.047

Ventricular 
tachycardia 
(VT)

2.129
(0.36–12.46)

0.402 2.489
(0.18–35.16)

0.500

Length of 
resuscitation 
(min)

0.950
(0.93–0.97)

 < 0.05 0.988
(0.96–1.02)

0.404

Time to 1st 
adrenaline 
(min)

0.976
(0.92–1.04)

0.458 0.962
(0.88–1.05)

0.401

Conclusions: The results of the study show that patients that receive 
more doses of adrenaline (> 5 mg) are less likely to have ROSC.
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Introduction: Acute cholangitis is a life-threatening condition, usually 
caused by obstruction of the biliary system or/and ascending patho-
gens due to an incompetent or resected sphincter of Oddi [1, 2]. The 
early interventional restoration of the bile flow, mostly achieved by 
endoscopic retrograde cholangiography (ERC), and the early antibiotic 
therapy are the 2 treatment pillars in the management of acute chol-
angitis [3–7].
Objectives: This study aimed to provide profiles of microorganisms 
isolated from bile and antibiotic susceptibility patterns of biliary tract 
infections (BTIs) in our hospital.
Methods: Patients were included when a bile culture for microbiologi-
cal assessment was obtained during ERC between January 2018 and 
December 2022. During this period, bile cultures from 258 patients 
were available for analysis.
Results: Patients with an age of ≥ 65  years were the majority of the 
participants (198/258; 76.75%). The majority primary diseases were 
benign (86.4%; n = 223), while 13.6% were malignant. A total of 310 
strains of microorganisms were isolated.

Microbial isolates Total number %

Gram‑negative bacteria
Escherichia coli 98 31,5

Klebsiella pneumoniae 45 14,5

Pseudomonas aeruginosa 23 7,5

Enterobacter 15 4,9

Acinetobacter baumannii 11 3,5

Proteus mirabilis 9 2,8

Citrobacter freundii 4 1,4

ESBL-producing Klebsiella pneumoniae 3 0,95

Proteus vulgaris 3 0,95

ESBL-producing Klebsiella oxytoca 2 0,7

Stenotrophomonas maltophilia 2 0,7

Aeromonas 2 0,7

C. faecalis 1 0,5

Enterobacter aerogenes 1 0,5

Gram‑positive bacteria:

Enterococcus faecalis 42 13,8

Staphylococcus epidermidis 18 5,8

Streptococcus viridis 12 3,6

MRSE 6 1,7

Streptococcus bovis 6 1,7

Staphylococcus aureus 5 1,6

Enterococcus faecium 2 0,7

Of all isolates, 219 were Gram-negative bacteria (71.1%), 91 were 
Gram-positive bacteria (28,9%). No anaerobes were detected in our 
study.
As can be seen from our studies, Escherichia coli were highly sensitive 
to ertapenem, imipenem and amikacin, with a high sensitivity rate of 
over 85%.
K.pneumoniae was completely sensitive to ampicillin, and ertapenem, 
and antibiotics with higher susceptibility rates include imipenem 
(90%), cefoperazone/sulbactam (98%).

Conclusions: Bacterial resistance increases continuously with the 
overuse of antibiotics, which make the treatment of BTIs more prob-
lematic. Therefore, the rational use and standard management of 
antibiotics are extremely necessary. Based on the timely drainage and 
relief of biliary tract obstruction, β-lactamase inhibitors or carbapen-
ems should be given for acute severe BTIs.

Topic: Infections and prevention.
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Introduction: Women receive less invasive mechanical ventilation 
(IMV) 1–4. In neurocritical care, these differences between sexes have 
been less investigated, but they might contribute to the sex-related 
differences in mortality5. The aim of this retrospective single center 
study was to compare the frequency of respiratory support between 
sexes in a neurocritical care population.
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Methods: This retrospective study included adults treated at the neu-
rocritical care unit (NCCU) of the University Hospital Zurich between 
01.2018 and 08.2021. We collected data on demographics, intubation, 
re-intubation, tracheotomy, and duration of IMV or other forms of res-
piratory support from the Swiss ICU registry or medical records. Base-
line and outcome characteristics were compared by sex in the whole 
population and in subgroup analysis (SPSS v. 26).
Results: A total of 963 patients were included. There was no differ-
ence in baseline characteristics, except for diagnosis (Table 1). Women 
had a longer ICU and hospital stay (Table 2). There was no difference 
between sexes in the provision of IMV but there was a difference in 
the duration of oxygen support. The subgroup analysis yielded similar 
results.

Table 2 (abstract 001067) .

Male Female p‑value

Reintubation (n (%)) 38 (7.1) 20 (4.6) 0.133

Tracheotomy (n (%)) 91 (17.1) 68 (15.8) 0.601

Ventilation support (shifts, mean ± SD) 13 ± 21 15 ± 23 0.151

Oxygen support (number of shifts, 
mean ± SD)

11 ± 12.5 13 ± 13.9 0.018

LOS Hospital (days, mean ± SD) 18 ± 13 20 ± 15 0.010
LOS ICU (days, mean ± SD) 8 ± 9 10 ± 10 0.011
ICU mortality (n (%)) 37 (7) 35 (8.1) 0.494

Conclusions: Differences in mechanical ventilation according to sex 
have been confirmed in a recent metanalysis6, where studies investi-
gating individual diagnostic cohorts were excluded, leading to poten-
tial biases. As an example, in the subgroup of sepsis or burn patients, 
sex had no influence on ICU treatment or mortality 7,8.
In our cohort, women received oxygen supplementation for a longer 
time. This can be explained with the higher prevalence of SAH in 
women. In our protocol, we aim for a higher partial pressure of oxygen 
due to the specific risk of delayed cerebral ischemia.
Women had a significantly longer LOS in the ICU and in the hospital. 
Again, we can attribute this to the higher prevalence of SAH: these 
patients are monitored for a longer time due to the risk of vasospasm.
As limitation of the study, it is a single center study in a high-income 
country. Most data on sex differences in medicine come from higher 
income countries6, where there could be now more awareness to pos-
sible sex-related biases.
In our NCCU population, we found no difference in invasive mechani-
cal ventilation between sexes. Women received a longer duration of 
other forms of respiratory support (oxygen supplementation through 
High Flow therapy, mask or nasal cannula) and had a longer length 
of stay in the ICU and in the hospital, due to the higher prevalence of 
subarachnoid hemorrhage (SAH).
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Introduction: Early identification and appropriate triaging those 
patients with severe COVID-19 pneumonia is very crucial in a resource-
limited setting.
Objectives: We aimed to validate a simple physiological score, named 
the National Early Warning Score (NEWS), in its property for discrimi-
nating the patients with severe COVID-19 pneumonia from those 
with non-severe. We also aimed to investigate the performance of the 
updated NEWS Plus model with common risk factors at time of hospi-
tal admission in determining severe cases.
Methods: We retrospectively analyzed all adult patients (age ≥ 18) 
with COVID-19 infection from the Registry for COVID-19 patients of 
Chiang Mai, Thailand. The data were collected during the outbreak of 
COVID-19 between April 2021 and October 2021 from three centers in 
Chiang Mai including Sansai, Nakornping, and Maharaj Nakorn Chiang 
Mai hospitals. The patients with severe COVID-19 pneumonia were 
defined corresponding to the WHO Working Group for COVID-19 infec-
tion ordinal scale from six to nine [1]. We used logistic regression anal-
yses to determine risk factors at hospitalization associated with the 
severe condition and assigned the score corresponding to their coeffi-
cient in the logit model. We used the concordance statistic (C-statistic) 
to analyze the model performance and the Youden index to determine 
the best cut-off point in identifying severe cases.
Results: A total of 725 adult patients with COVID-19 infection were 
involved. Of these, 350 (48.3%) patients suffered severe COVID-19 
pneumonia. Age and body mass index (BMI) were two significant 
risk factors associated with severe COVID-19 pneumonia, besides 
NEWS. We assigned a score of 3 and 4 for an age of 40–59 and ≥ 60, 

Table 1 (abstract 001067) .

Total Male Female p‑value

n (%) 963 532 (55.2) 431 (44.8) 0.0013

Age (years, mean ± SD) 59 ± 17 59 ± 17 60 ± 16 0.379

SAPS (median [IQR]) 32 [19, 48] 33 [19, 48] 32 [18, 48] 0.581

Any cerebral hemorrhage 480 (49.8) 245 (46.1) 235 (54.5) 0.010

Subarachnoid hemorrhage 280 (29.1) 116 (21.8) 164 (38.1)  < 0.001

Traumatic brain injury 23 (2.4) 19 (3.6) 4 (0.9) 0.009

Ischemic stroke 164 (17.0) 109 (20.5) 55 (12.8) 0.002

Cerebral tumor 126 (13.1) 59 (11.1) 67 (15.5) 0.044

Other 223 (23.2) 131 (24.6) 95 (22.0) 0.698

Respiratory comorbidity (n (%)) 387 (40.2) 225 (42.3) 162 (37.6) 0.07
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respectively, and a score of 2 and 4 for a BMI of 25.0–29.9 and ≥ 30.0, 
respectively. After adding these two variables into the traditional 
NEWS (maximal score of 20), therefore, the maximal score for the 
NEWS Plus (NEWS + age + BMI) model would be 27. The use of NEWS 
showed the C-statistic value of 0.80; 95% CI, 0.77–0.83 in determin-
ing the patients with severe COVID-19 pneumonia. While the NEWS 
Plus model had a better discriminative ability, with the C-statistic of 
0.82; 95% CI, 0.79–0.85. It was significantly better in the C-statistic 
values (p = 0.012) when comparing these two models (Figure 1). The 
best cut-off point for the traditional NEWS and the NEWS Plus was 
five and eight scores, respectively. The NEWS Plus model provided 
slightly higher values of sensitivity and negative predictive value 
than the traditional NEWS, with the value of 88.0% vs. 83.7% and 
84.1% vs. 80.7%, respectively.
Conclusions: The addition of age and BMI into the traditional NEWS 
provided more satisfaction in discriminating the patients with severe 
COVID-19 pneumonia from those with non-severe. A score of seven 
from the NEWS Plus supported physicians for early decision-making 
since the hospital admission and could deliver an appropriate place 
for admission in a resource-limited setting.
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Introduction: Following traumatic hemorrhagic shock, several physi-
ological mechanisms are involved to maintain blood pressure and 
organ perfusion. Several hormonal systems contribute to these adap-
tative mechanisms but remain poorly described yet.

Objectives: The main goal of this study was to explore pituitary and 
adrenal hormone responses to severe trauma.
Methods: We conducted a prospective and observational study in 
a French level I trauma center. Patients admitted to the trauma bay 
following severe trauma with an Injury Severity Score (ISS) > 9 were 
included. Vasopressin assessed through copeptin secretion, cortisol, 
renin and aldosterone were measured at intensive care unit (ICU) 
admission, and at 6-, 12-, 24- and 48-h following ICU admission. Hor-
mone concentrations were compared over the first 48 h of admission 
between patients transfused with at least one pack of red blood cells 
(pRBC) and non-transfused patients.
Results: Sixty-six patients were included with a median Injury Sever-
ity Score of 25 (19–30). Twenty-eight (43%) patients received at 
least one pRBC. Evolution of copeptin level was different over the 
48  h of admission between transfused and non-transfused patients 
(p < 0.001). Copeptin was maximum at ICU arrival and was greater 
in transfused than in non-transfused patients (486 ± 433  pmol/L et 
208 ± 206  pmol/L; p < 0.001). Copeptin decreased rapidly thereafter, 
without difference between transfused and non-transfused patients 
from H6. Admission copeptin was significantly greater in patients 
receiving higher quantity of pRBC (no transfusion: 208 ± 206  pmol/L 
vs. 1–3 pRBC: 346 ± 283  pmol/L vs. > 3 pRBC: 606 ± 509  pmol/L, 
p < 0.001). There was no difference between transfused and non-trans-
fused patients regarding levels of cortisol (p = 0.06), renin (p = 0.3) 
and aldosterone (p = 0.3) over the first 48 h of admission. Eleven (19%) 
patients had low cortisol (lower than the lower limit) and 44 (67%) 
patients presented mineralocorticoid deficiency (renin/aldoster-
one ≤ 2) over the first 48 h of ICU.

All patients 
(n = 66)

Non‑
transfused 
patients 
(n = 38)

Transfused 
patients 
(n = 28)

p

Age—years 46 ± 20 47 (20) 46 (21) 0.88

Women—n 
(%)

18 (27) 10 (26) 8 (29) 0.84

ISS 25 (19–30) 25 (20–32) 25 (18–30) 0.90

Parameters on admission to trauma bay

HR—bpm 86 (75–102) 84 (72–100) 90 (84–119) 0.01*

MBP—bpm 80 ± 18 89 (76–96) 69 (62 -84) 0.006*

Hb—g/dl 11.8 ± 2.3 12.8 (1.6) 10.3 (2.27)  < 0.001*

Lactate—
mmol/l

2.1 (1.4–3.6) 1.7 (1.3–2.9) 2.5 (2–5.4) 0.01*

Figure 1 (abstract 001069) Copeptin evolution during the first 48 
h of ICU according to the number of pack of red blood cells (pRBC) 
transfused.
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All patients 
(n = 66)

Non‑
transfused 
patients 
(n = 38)

Transfused 
patients 
(n = 28)

p

Catechola-
mine—n 
(%)

17 (25) 9 (24) 8 (29) 0.65

Evolution

Fluid bal-
ance > 4 
L H6

17 (25) 8 (3) 14 (50)  < 0.001*

Hemostatic 
surgery

20 (30) 2 (5) 18 (64) 0.01*

Embolisation 7 (11) 0 (0) 7 (25) 0.001*

Mortality 14 (21) 10 (26) 4 (14) 0.24

Conclusions: Vasopressin secretion is the predominant and earli-
est hormonal response to traumatic hemorrhagic shock. Its level 
is increased in patients requiring transfusion at ICU admission but 
decreased rapidly in the following hours. Glucocorticoid and miner-
alocorticoid deficiencies seem common and need further exploration. 
Hormonal measurement could have a prognostic and therapeutic 
interest for hemorrhagic shock management in trauma patients.
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Introduction: Pakistan has a lack of accredited critical care programs 
and physicians, a problem which was exacerbated during the COVID-
19 pandemic. Many things were done to rapidly expand critical care 
capacity in the short term, from online seminars to workshops to tele-
medicine with unknown degrees of effectiveness. In particular, there is 
a dearth of understanding on physician acceptability of tele-medicine, 
specifically with regards to peer-to-peer models or its use in critical 
care settings in low and middle income countries (LMICs).
We established a tele-critical care consultation service to help local 
providers manage critically ill patients that would not otherwise have 
access to specialized intensivists. This was set up as a “peer-to-peer” con-
sultation service. We assessed the tele-critical care consultation service 
for acceptability and satisfaction to help guide future work in this area.
Objectives: Our objective is to assess perceptions of the Tele-ICU ser-
vice among the physicians that use it using a structured questionnaire. 
Our secondary objective is to assess the quality of our service and 
identify areas of improvement.
Methods: We utilize a “hub-and-spoke model” of peer-to-peer tele-
medicine, in which physicians in ICUs across Pakistan consult critical 

care experts at our facility. To date, we have treated 1615 patients with 
5427 tele-consultations. The study was a cross-sectional survey of end-
users of the Tele-ICU project, which were on-site physicians who had 
utilized the Tele-ICU service at least once in a two year period from 
April 1st, 2020, to December 31st, 2022.
The survey form captured participants’ socio-demographic data and 
experience in critical care, along with qualitative feedback. Questions 
regarding the Tele-ICU service were adapted from the guidelines by 
the American Telemedicine Association and organized in line with its 
three main themes into clinical, process, and technical. These were 
answered using a 5-point Likert scale, with the options being “strongly 
disagree,” “disagree,” “neutral,” “agree,” and “strongly agree. These 
responses were given incremental values from 1–5 respectively, which 
were then aggregated into scores for each question by calculating the 
mean of the responses out of 5. A net promoter score was also calcu-
lated as a metric for user satisfaction.
Results: The service was used by 360 unique physicians at 48 cent-
ers. We had current contact information of 219 total physicians, out 
of which we received responses from 145 (66.2%) from 39 different 
facilities. The vast majority of these (63.4%) were between the ages of 
25–34, with 33.8% having 1–2 years of experience in critical care and 
32.4% having worked for 3–5 years. 43.4% were residents, and 27.6% 
were medical officers. In terms of specialties, 28.3% were working in 
anesthesia and 26.2% in internal medicine. 52.4% participated in 1–10 
tele-consultations, while 22.8% were involved in 11–20.
The three highest rated aspects of respondents’ perception of our ser-
vice from the clinical section were that working with Tele-ICU physi-
cians added to their medical knowledge (4.64), that it helps them 
manage difficult/complicated patients (4.63), and they felt that it 
helped them improve patient outcomes (4.56). With regards to the 
process section, respondents felt that patient summaries provided by 
the Tele-ICU were helpful (4.52) and that they were satisfied with the 
teamwork during tele-consultations (4.37).
24.1% of physicians either disagreed or strongly disagreed that their 
internet connection was adequate enough for tele-consultations, a 
finding which varied significantly between provinces on Kruskal–Wal-
lis analysis (p = 0.004) and possibly reflected geographical variation in 
infrastructure. When asked to qualitatively describe any shortcomings 
of the service, 10.3% participants felt that the requisite investigations 
and drugs that were advised for patients were not available. One phy-
sician said that the “treatment and management shared by the team is 
most of the times not available in far-flung areas.” When asked if physi-
cians would recommend the Tele-ICU service to their peers, the calcu-
lated net promoter score was 59, with 75 promoters, 54 passives, and 
16 detractors.
Conclusions: The survey participants were broadly satisfied with 
the tele-ICU service, attesting that it improved patient care and that 
it was easy to utilize. Our tele-consultation model can be applied to 
other LMICs which require bolstering of trained critical care human 
resources.
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Introduction: Ventilation management maintaining normoxemia 
and normocapnia is an important strategy in neurocritical care. Body 
positioning changes the regional transpulmonary pressures, promotes 
postural alveolar recruitment which could improve lung ventilation 
homogeneity and pulmonary blood flow distribution [1].
Objectives: We attempted to quantify the effect of the standard pro-
tocol of lateral body position on parameters of lung ventilation homo-
geneity and compliance obtained by electrical impedance tomography 
(EIT). Two types of lateral tilting were used: manual positioning of the 
body by a nurse versus bed tilting (15° lateral tilt, LINET Eleganza 5).
Methods: 69 acute adult mechanically ventilated neurocritical care 
patients were continuously monitored by EIT over three days on aver-
age. We evaluated altogether 908 positions with exact times of tilting 
manually reviewed. Every two hours the position of the patient was 
changed (‘supine’/’left side’/ ‘supine’/’right side’) during which lung ven-
tilation homogeneity was evaluated by Global Inhomogenity index (GIi, 
[2]). The GIi of both lungs, the left lung, and the right lung was estimated 
by minute-wise averages, starting 60 min before, and ending 120 min 
after each position change. We also evaluated the course of mechanical 
lung compliance, EIT-based regional ventilation delay inhomogeneity 
index, and electrical lung compliance. SpO2 and EtCO2 parameters were 
compared before and after each position change (registered hourly).
Results: Tilting our patients transiently decreased the value of GIi and 
increased the value of lung compliance. The GIi returned to baseline within 
20 min after the change of body position (P < 0.01), whereas the lung com-
pliance returned to baseline after 50  min on average (P < 0.05), showing 
the dynamics of measured parameters due to the body positioning (see.
Figure). SpO2 and EtCO2 parameters measured hourly did not change 
statistically significantly.
Conclusions: In neurocritical care patients with healthy lungs, the 
EIT-based lung ventilation inhomogeneity index GIi showed a tempo-
rary improvement of lung ventilation homogeneity lasting less than 
20 min on average after a body position change. The increase of lung 
compliance lasted roughly 50 min on average.

Global Inhomogenity index (GIi) and lung compliance.
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Introduction: The SARS CoV2 pandemic has been a real challenge for 
the scientific community facing a disease hitherto unknown. The most 
severe clinical form of clinical presentation has been the development 
of severe pneumonia with respiratory distress syndrome, requiring this 
population admission to the ICU.
Objectives: The aim of this study is to analyze physical and psycho-
logical sequelae in patients admitted to the ICU due to severe SARS 
CoV2 pneumonia.
Methods: Observational, descriptive and qualitative interview study 
based on the collection of data from patients admitted to the ICU of a 
community Hospital for SARS-CoV-2 in the period from March 2020 to 
December 2021. A structured telephone interviews was conducted to 
know the symptoms and to assess activities of daily living at the time 
of the assessment. Statistical analysis: Data were analyzed by SPSS 20, 
quantitative variables were expressed as a mean ± standard deviation 
and qualitative by percentage.
Results: 106 patients were admitted to the ICU, 16 patients did not 
respond or could not be located, finally a total of 90 patients were 
included, 45.6% of whom were in employment. The clinical character-
istics of patients are summarized in Table 1. Telephone interview was 
performed 65 ± 20 weeks after discharge from ICU. 81.11% were found 
to have some symptoms related to the past infection (Figure 1) while 
18.89% reported being asymptomatic. Some degree of dependence or 
disability to carry out basic activities of daily living was found in 18.8%. 
Table 2 shows degree of dependence by Rankin scale.

Table 1 (abstract 001072)  Clinical characteristics of patients included 
in the study

Patients discharged from ICU after 
severe SARS CoV2 Pneumonia. n: 90

Age (years) 58.9 ± 11.85 years

Gender: Male/ Female 59 (65.6%)/ 31 (34.4%)

Obesity/ Hypertension/Diabetes/Dys-
lipidemy

22 (24.4%)/50 (55.5%)/ 26 
(28.8%)/42 (46.7%)

Heart disease / Respiratory disease/ 
Chronic Kidney disease

24 (26.7%)/ 11 (12.2%)/6 (6.6%)

Mean length of ICU stay (days) 15.58 ± 15.69

Invasive Mechanical ventilation require-
ments

56 (62.2%)

Table 2 (abstract 001072)  Degree of dependence measured through 
the Rankin scale

Grade Frequency Percentage

No symptoms
No significant disability. Able to carry out all 

usual activities, despite some symptoms

73 81.1%

Slight disability. Able to look after own 
affairs without assistance, but unable to 
carry out all previous activities

10 11.1%

Moderate disability. Requires some help, but 
able to walk unassisted

4 4.4%

Moderately severe disability. Unable to 
attend to own bodily needs without assis-
tance, and unable to walk unassisted

3 3.3%

https://doi.org/10.1186/cc8860
https://doi.org/10.1186/cc8860
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Conclusions: Months after admission to the ICU for severe SARS-
CoV-2 pneumonia, most patients reported symptoms related to the 
past infection, with dyspnea, myalgia, amnesia and anxious-depres-
sive mood being the most frequent.

Symptoms after ICU admission due to SARS-CoV2 pneumonia.
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Introduction: Cerebral hypoxia is a frequent cause of secondary brain 
injury in patients with acute brain injury 1. Although hypercapnia can 
increase intracranial pressure, it may have beneficial effects on tissue 
oxygenation 2. We aimed to assess the effects of hypercapnia on brain 
tissue oxygenation (PbtO2) 3.
Methods: This single-center retrospective study (November 
2014-June 2022) included all patients admitted to the Intensive 
Care Unit (ICU) at Erasme Hosptial (Bruxelles) after an acute brain 
injury who required multimodal monitoring including PbtO2 and 
who underwent induced hypercapnia according to the decision 
of the treating physician. Patients with imminent brain death 
were excluded. “Responders” to hypercapnia were defined as an 
increase of at least 20% in PbtO2 values when compared to base-
line levels.
Results: On a total of 163 eligible patients, we identified 23 
(14%) patients who underwent induced hypercapnia during the 
study period; 6 patients had traumatic brain injury (TBI) and 17 
subarachnoid hemorrhages (SAH). There was a significant overall 
increase in the median PtbO2 values from baseline [21 (19–26) to 

24 (22–26) mmHg; p = 0.02] after the reduction in minute ventila-
tion There was a small increase (p = 0.63) in ICP after hypercapnia 
from 8 (7–18) to 10 (8–20) and a non-significant (p = 0.39) reduc-
tion in CPP from 113 (99–121) to 106 (88–118). There was no corre-
lation between increases in CO2 (delta CO2) and changes inPbtO2 
(delta PbtO2): r spearman − 0.028 (95% CI − 0.0446 to 0.0399). 
Responders (n = 14/23, 61%) after induced hypercapnia had 
numerically lower mortality rate than others. [4/14 (29%) vs 3/9 
(33.3), p = 0.88].
Conclusions: In this study, a heterogeneous response of brain tissue 
oxygenation to induced hypercapnia was observed, but without any 
deleterious elevations of ICP.
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Introduction: Sepsis is a life-threatening condition that has been chal-
lenging to treat. Despite the initial excitement surrounding extracor-
poreal hemoperfusion devices that remove endotoxin or cytokines, 
they have ultimately been deemed ineffective and are not recom-
mended for use in guidelines.
Objectives: We aimed to develop an extracorporeal therapy device 
using microbeads that could effectively treat sepsis by removing 
excessive reactive oxygen species.
Methods: The mesocellular silica foams (MCF) microbeads were 
synthesized using a modified template method, while the Ceria 
nanoparticles (CeNP) were synthesized in an aqueous phase using 
6-aminohexanoic acid. CeNP-loaded MCF microbeads (CeMCF) were 
obtained by mixing CeNPs solution with MCF microbeads, and the 
resulting product was PEGylated using methoxy PEG-amide-succin-
imidyl glutarate 5000. The surface morphology, element composi-
tion, pore size, pore volume, and surface area of the microbeads were 
characterized. reactive oxygen species scavenging properties of the 
microbeads were evaluated in both wells and cartridge systems. Male 
Sprague–Dawley rats (n = 3; CeMCF, n = 3; control) were used in ani-
mal experiments. Rats were anesthetized, intubated, and mechanically 
ventilated, and cannulation with a 24 gauge catheter was performed 
in the right common carotid artery, right common femoral artery, and 
left common femoral vein. An extracorporeal hemoperfusion circuit 
was set up using tubing, 3-way connectors, a peristaltic pump, and a 
microbead cartridge connected to the cannula in the common carotid 
artery and common femoral vein. To induce septic shock, a lethal dose 
of lipopolysaccharide (20 mg/kg) was intravenously injected. Hemop-
erfusion was performed for 4  h at a flow rate of 1 to 3  ml/min, and 
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intravenous norepinephrine was used when hypotension occurred. 
The serum lactic acid level was measured at the end of hemoperfusion 
therapy.
Results: MCF with a size of approximately 500  µm and high surface 
area (244.73 m2/g) and pore volume (0.56 cm3/g) were synthesized. 
1 g of MCF was mixed with 5 mg/mL CeNPs, resulting in 100% load-
ing efficiency confirmed by inductively coupled plasma mass spec-
trometry, scanning electron microscope and energy-dispersive X-ray 
spectroscopy (Ce 12.54 wt% in CeMCF microbeads). The resulting 
CeMCF microbeads had sufficient reactive oxygen species scaveng-
ing properties in hydrogen peroxide and hydroxyl radical assays, with 
CeMCF exhibiting up to 90% scavenging efficiency at a concentra-
tion of 10  mg. In cartridge system tests, CeMCF microbeads showed 
significant hydrogen peroxide removal efficiency, with approximately 
40% removal after 1 cycle, approximately 50% after 2 cycles, and 
approximately 70% after 3 cycles, while MCF microbeads showed no 
significant removal. Hemoperfusion treatment for 4  h in an animal 
sepsis model using lethal dose of LPS significantly reduced lactic acid 
levels (4.4 mmol/L in CeMCF microbeads vs. 7.1 mmol/L in the control, 
P < 0.01) and intravenous norepinephrine demand (mean 0.08 ± 0.03 
mcg/kg/min in CeMCF microbeads vs. mean 0.49 ± 0.14 mcg/kg/min 
in the control, P = 0.02).
Conclusions: In conclusion, we have developed a novel extracorpor-
eal therapy device using microbeads that effectively scavenges reac-
tive oxygen species and reduces lactic acid levels in a rat sepsis model. 
Our CeMCF microbeads demonstrated high scavenging efficiency in 
both well and cartridge system tests, and significantly reduced lactic 
acid levels and intravenous norepinephrine demand in the animal 
sepsis model. Our findings suggest that CeMCF microbeads could be 
a promising therapy option for sepsis treatment, and warrant further 
investigation for potential clinical applications.
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Introduction: Cerebral microdialysis (CMD) has become an estab-
lished bedside monitoring modality 1 but its implementation remains 
complex and costly and is therefore performed only in a few well-
trained academic centres.
Objectives: This study investigated the relationship between cerebro-
spinal fluid (CSF) and CMD glucose and lactate concentrations 2 -3.
Methods: Two-center retrospective study of prospectively collected 
data. Consecutive adult (> 18  years) acutely brain injured patients 
admitted to the Intensive Care Unit between 2010 and 2021 were 
eligible if CSF and CMD glucose and lactate concentrations were con-
comitantly measured at least once.
Results: Of 113 patients being monitored with an external ventricular 
drainage and CMD, 49 patients (25 from Innsbruck and 24 from Brus-
sels) were eligible for the final analysis, including a total of 96 meas-
urements. Median CMD glucose and lactate concentrations were 1.15 
(0.51–1.57) mmol/L and 3.44 (2.24–5.37) mmol/L, respectively; median 
CSF glucose and lactate concentrations were 4.67 (4.03–5.34) mmol/L 
and 3.40 (2.85–4.10) mmol/L, respectively. For the first measure-
ments, no correlation between CSF and CMD glucose concentrations 

(R2 < 0.01; p = 0.95) and CSF and CMD lactate concentrations 
(R2 = 0.16; p = 0.09) was found. Considering all measurements, the 
repeated measure correlation analysis showed also no correlation 
for glucose (rrm = -0.01; 95% Confidence Intervals − 0.306 to 0.281; 
p = 0.93) and lactate (rrm = -0.11; 95% Confidence Intervals − 0.424 to 
0.236; p = 0.55).
Conclusions: In this study including acute brain injured patients, no 
correlation between CSF and brain tissue measurements of glucose 
and lactate was observed. As such, CSF measurements of such metab-
olites cannot replace CMD findings.
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Introduction: Mechanically ventilated patients are unable to verbally 
communicate due to the presence of the endotracheal tube or the tra-
cheostomy, rendering them temporarily “voiceless” [1]. With the emer-
gence of a new paradigm based on light/no sedation, more and more 
patients are conscious during mechanical ventilation. Communicating 
with conscious voiceless patients can be complex and frustrating and 
lead to negative outcomes and experiences for patients, caregivers, 
and healthcare professionals [2,3].
Objectives: To explore the negative effects of conscious voiceless 
patients’ inability to communicate verbally in Intensive Care Units 
(ICUs).
Methods: This qualitative study uses Interpretive Description methodol-
ogy [4]. Semi-structured interviews were conducted with patients, car-
egivers, nurses, and physicians. Data were collected at two ICUs in Italy 
from August 2021 to September 2021. Data were analyzed using the 
Rapid and Rigorous qualitative data analysis—RADaR [5].
Results: Forty-three people were interviewed (10 patients, 13 car-
egivers, 13 nurses, and 7 physicians). Three major themes were iden-
tified: “Patient isolation due to lack of interaction”, “Inadequate care 
due to communication barriers: missed care and overtreatment”, and 
“Short- and long-term negative psychological and emotional conse-
quences”. The findings indicated that communication difficulties in 
ICU have negative emotional and psychological consequences for all 
participants. Most patients reported experiencing fear, anger, irrita-
tion, and frustration as a result of continuous communication failures 
and a lack of understanding of their needs. Such experiences often 
led patients to isolate themselves and feel disconnected from reality. 
Healthcare professionals’ inability to understand patients and com-
municate effectively resulted in feelings of inadequacy and impacted 
patients’ care negatively. The study found that healthcare profession-
als often reported that misunderstandings led to incorrect or unnec-
essary treatments, especially for patients who were agitated and 
difficult to interact with. Due to the inability to communicate during 
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the hospitalization, patients declared to suffer from post-traumatic 
stress symptoms, that persist beyond discharge from ICU. Patients 
continue to have nightmares and unpleasant memories for months, 
which negatively affects their daily lives.
Conclusions: This study confirmed that communication plays a crucial 
role in patients’ care and recovery process, while also affecting caregiv-
ers’ stress and healthcare professionals’ frustration. Our findings empha-
sized the need to develop new communication methods and tools that 
can facilitate communication with conscious voiceless patients.
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Introduction: Diaphragmatic Ultrasound (DU) became an additionnal 
tool for monitoring critiaclly ill patients admitted for respiratory failure. 
Its effectiveness in critical care units (ICU) is widely explained in view 
of it’s a non-invasive technique, easy to use and rapidly available at the 
bedside.
Objectives: to determine performance of diaphragmatic ultrasound 
by measuring different parametres (diaphragmatic excursion (DE), 
inspiratory time (IT), and thickening fraction (TF)) in dyspneic patients 
admitted to ICU with acute respiratory failure.
Methods: We conducted a prospective observational study from January 
1st to March 31th 2023, including non intubated patients admitted with 
acute respiratory failure in ICU of Zaghouan’s regional hospital, Tunisia. 
DU were performed daily by the same operator by mesearing DE, IT and 
TF. Measurements were made in a sitting position and were averaged 
from at least three different respiratory cycles. Subsequently obtained 
ultrasound measurements and clinical parametres were recorded and 
analyzed. 2 groups were identified: G1 = patients who need only oxygen 
support until discharge and G2 = use of invasive mechanical ventilation.
Results: A total of 25 consecutive patients were enrolled, with a total 
of 70 DU. Median age was 60  years [31–90]. Gender ratio was 4. DU 
was performed overall on noninvasive ventilation (14 on high flow 
nasal cannula and 11 on high concentration oxygen mask). Acute res-
piratory failure were respectively secondary to: community acquired 
pneumonia (n = 19), acute pulmonary edema (n = 3), pulmonary 
embolism (n = 2) and post-traumatic pulmonary contusion (n = 1). 
Eight patients required invasive ventilation (G 2).
In comparaison the 2 groups characteristics at admission we noted that 
DE was greater in G1 (1.8 cm [1.10–3.6] vs 1.42 cm [0.8–2.00], P = 0.14) and 
IT was longer in group 1 (0.7 s [0.40–1.18] vs 0.55 s [0.35–0.70] with no 

significant difference. TF were similar in both groups (25.75% vs 25.50%). 
In group 1, repeated DU revealed a progressive improvement of the DE 
and a lengthening of the IT without modification of the TF (Table 1).
Conclusions: In non intubated adult patients admitted with acute 
respiratory failure, the use of ultrasonographic assessement of DE, IT 
and TF seems to be feasable, useful and an accurate tool to detect and 
monitor respiratory function. Further studies are needed to evaluate 
its impact on clinical practice.

Table 1 (abstract 001078)  .
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Introduction: One of the determining factors for the COVID-19 course 
of treatment is disease severity. Medical imaging, particularly CT scans 
and X-rays, is frequently used in this assessment. However, these 
methods have significant downsides. Lung ultrasound has recently 
gained recognition as an alternative to CT scans and X-rays due to the 
advantages presented by the exam. Lung ultrasounds are cost-effec-
tive, portable, fast, non-invasive, easily repeatable, and do not expose 
patients to radiation. These aspects are particularly relevant in the con-
text of low-resource healthcare providers.
Objectives: This study proposes a framework for automated sever-
ity analysis of COVID-19 lung ultrasounds, intended to detect frames 
presenting alterations indicative of the disease and provide its subse-
quent severity classification.
Methods: The process included two approaches for dimensionality 
reduction. One combined the use of IPCA (Incremental Principal Com-
ponent Analysis) and UMAP (Uniform Manifold Approximation and Pro-
jection), and the other explored the usage of an autoencoder. The lower 
dimensional representations obtained were then clustered using the 
K-Means and GMM (Gaussian Mixture Models) algorithms. According 
to the pipeline, the obtained clusters would be tested on their ability 
to improve classification performance. However, since such evaluation 
isn’t possible, the process was carried out to demonstrate the concept.
Results: The elected Pleura, B-Lines, Subpleural Consolidation, and Lobar 
Consolidation classifiers achieved very high evaluation metrics. The Pleura 
classifier obtained an accuracy of 99% and an average F1-Score of 99%. 
The B-Lines model attained an accuracy of 96% and an average F1-Score 
of 96.5%. The Subpleural Consolidation achieved an accuracy of 99% and 
an average F1-Score of 96.5%. Finally, the Lobar Consolidation classifier 
achieved perfect metrics, obtaining perfect accuracy and an F1-Score score. 
These results prove that having pre-selected informative frames makes it 
possible to train a classifier to reproduce the doctor-attributed scores.
Conclusions: Based on these findings, the study concluded that by 
having pre-selected informative frames, it’s possible to train a classifier 
to reproduce the doctor-attributed scores, which could ease the learn-
ing process of healthcare providers and enable them to obtain expert-
level LUS severity assessments even in low-resource situations.
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Figure 1 (abstract 001079) .
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Introduction: Laryngotracheal injuries are a common cause of dis-
ability following invasive mechanical ventilation in intensive care units 
(ICUs). Its incidence is underestimated specially if symptoms occur 
after discharge from ICU.
Objectives: In this study, we investigated the rate of laryngotracheal 
complications in patients discharged from ICU after orotracheal intu-
bation (OTI).
Methods: It was a prospective observational follow-up study. Patients 
who were treated with endotracheal intubation, in the ICU of Zag-
houan’s regional hospital between November 2021 and November 
2022, and who underwent systematic laryngotracheal evaluation 
using a flexible endoscope after extubation or tracheostomy by oto-
laryngologists, were included in this study. Clinical data, conditions of 
intubation as well as the characteristics stay in ICU were recorded.
Results: During the study period, 77 patients were intubated,43 of 
them were discharged and 34 died. Thirty-two patients met the inclu-
sion criteria. Mean age was 41.5 years ± 21 [15–80] and sex ratio was 
3.5. Mean SAPS II and APACHE II scores were respectively 34.4 ± 15.6 
and 15.3 ± 10. Mainly reason for OTI was neurologic distress in 19 
patients, respiratory failure in 8 cases and hemodynamic failure in 5 
cases. Chronic obstructive pulmonary disease, diabetes mellitus and 
hypertension were the most frequent comorbidities. Six patients had 
a medical history of anterior OTI. At admission, OTI was performed 
with video-laryngoscopy in 11 cases. Immediate complications of IOT 
were: esophageal intubation (n = 4), oral injuries (n = 7), two or more 
failed attempts (n = 5) barotrauma (n = 1). Means duration of OTI and 
ICU length of stay were respectively 10 [1–28] and 20 days [2–84]. Two 
patients required orotracheal reintubation during hospital stay. Self 
extubation Occurred in 5 patients. Five patients had undergone tra-
cheostomy and were discharged with.
Otorinolaryngology examination was performed in patients approxi-
mately 3 weeks after extubation. Of the total number of patients 
examined (n = 27), Adverse consequences were found in 11 patients. It 
was laryngotracheal stenosis in 6 patients, Unilateral vocal fold immo-
bility in 3 cases, laryngeal oedema and tracheomalacia in one case 
each. only one tracheotomized patient devolopped tracheal stenosis.

Following factors presenting statistical significance for the develop-
ment of laryngotracheal injuries: duration of OTI (P = 0.004), mal-
lampati class III and IV (P = 0.008), esophageal intubation (P = 0.02), 
dysphonia developped after extubation (P = 0.03), swallowing disor-
der (P = 0.026).
Outcome was favorable in 27 patients, four patients still tracheoto-
mized and only one patient died.
Multivariate analysis showed that duration of OTI ≥ 10 days was inde-
pendent risk factor of larayngotracheal injuries.
Conclusions: Post-intubation laryngotracheal damage was frequent 
and of poor prognosis despite systematic and early diagnosis. System-
atic follow-up after discharge and patient education is essential.
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Introduction: Healthcare-associated infections (HAIs), especially in 
critically ill, are related to an increased length of hospitalization and 
significant increases in morbidity, mortality, and economic costs [1]. 
The incidence of HAIs in the intensive care units (ICU) is reported to 
be around 22% [2], while a higher proportion of multidrug-resistant 
(MDR) strains is also documented here [3]. Although most HAIs are of 
endogenous origin, bacteria can be also transmitted between patients 
either through droplets, contaminated objects, or the hands of staff 
and cause HAIs exogenously. Monitoring the spread of identical bac-
terial clones on wards is an important component in the prevention 
of HAIs. Early detection of the spread of MDR strains can prevent an 
infectious outbreak and help to guide antibiotic stewardship.
We present our experience with the McRAPD (Melting curve of Ran-
dom Amplified Polymorphic DNA) typing technique based on com-
bination of two previously described methods (see also www. typin 
gforl ife. cz) at the Department of Anaesthesiology, Resuscitation 
and Intensive Care (KARIM), University Hospital Olomouc, Czech 
Republic. We believe the technique has the potential to become 
a fast and relatively cheap screening tool for identification of sus-
pected bacterial clones and it can prevent the emerging outbreaks. 
Based on the results obtained, system gaps or non-adherence to 
the epidemiological regimes can be detected and their correction 
can be carried out.
Methods: All isolates of gram-negative bacteria obtained as part of 
routine microbiological diagnostics between March and December 
2022 from KARIM patients were identified using MALDI-TOF MS. The 
first isolate of each species detected from each patient was included in 
weekly strain typing. Authorized workers from KARIM and the Depart-
ment of Hospital Hygiene received the results in the form of a regular 
report.
Results: At KARIM, the most significant pathogens identified were 
Klebsiella pneumoniae and Klebsiella variicola. During the 6  months of 
the project 55% of all cases of K. pneumoniae/variicola colonization or 
infection at KARIM were caused by clonal isolates of these two closely 
related species, of which in 61% patients multiresistant clones—
ESBL + or AmpC + were detected.
The highest proportion of clonal spread was found in Burkholde-
ria multivorans showing the clonal spread in all cases, but two. Two 

http://www.typingforlife.cz
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clones were identified. One dominant (32 patients) and one minor (7 
patients).
Conclusions: During the monitoring a high rate of clonal spread of 
bacteria was noted at KARIM; e.g. transfer between neighbouring 
patients, a succession of beds or during transfer of patients between 
units. The information obtained was used to revise the hygienic-
epidemiological regimes and for evaluation of compliance with local 
guidelines. From our observation it seems that most of the clonal 
spread goes unnoticed and is not recorded by traditional methods of 
surveillance.
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Introduction: Indirect calorimetry (IC) is considered the gold standard 
for measuring resting energy expenditure (REE) in critically ill patients 
and has shown to significantly reduce short-term mortality (1). Recent 
guidelines have therefore strongly recommended its use over predic-
tive methods (2). However, IC has several limitations and is not always 
feasible. Furthermore, there are no validated protocols for its use, and 
those existing are guided mainly by expert opinions.
Objectives: We sought to confirm the hypothesis that REE in critically 
ill patients measured by IC significantly differed from that estimated 
by predictive methods. We then aimed to identify factors associated 
with resting energy expenditure variability and with the postulated 
inaccuracy of predictive methods.
Methods: Retrospective cross-sectional cohort study in a level 3 ICU. 
All valid IC measurements performed from October 2022 to April 2023 
were included. IC was performed in invasively ventilated patients with 
an expected length of stay > 72 h using Q-NRG + device. Exclusion cri-
teria were FiO2 > 70%, PEEP > 10  mmHg, air-trapping, air-leak, ECMO 
or CRRT. REE was measured by IC and simultaneously estimated using 
both weight based predictive method (25 kcal/kg/24 h) and Mifflin-St 
Jeor predictive equation (MSJ). Significant difference between meas-
ured and estimated REE was defined as a ± 10% difference from IC. 
Statistical analysis was performed using Qui-square, T-student and 
Mann–Whitney U tests. Correlations were evaluated using Pearson or 
Spearman tests.
Results: A total of 45 IC measurements were performed in 29 patients 
(maximum 3 per patient) and were included in the study. REE esti-
mated by weight based predictive method and MSJ equation was 

accurate in only 31.1% and 20% of measurements respectively. 
Mean measured REE was 20.1 (± 6.2) Kcal/kg/24  h and was signifi-
cantly lower in patients with body mass index (BMI) > 30 (17.5 vs 21.4, 
p < 0.05). Measured REE (Kcal/kg/24  h) was positively correlated with 
day of ICU stay (r = 0.305, p < 0.05) and negatively correlated with age 
(r = −  0.484, p < 0.001) and ideal body weight (r = − 0.376, p < 0.05). 
Weight based predictive method performed worse at estimating REE 
in obese patients (p < 0.001) and in the early phases of ICU stay (6.3th 
vs 10.4th day of ICU stay, p = 0.005). REE estimated by MSJ equation 
was inaccurate across all tested variables.
Conclusions: IC should be performed to measure REE whenever pos-
sible in critically ill patients to guide energy delivery, as recommended 
by recent guidelines, given the variability and consequent inaccuracy 
of currently available predictive methods. Our study confirmed that 
this is particularly relevant in obese patients and in the early phases 
of critical illness, where estimated REE by weight based predictive 
method (25 kcal/kg/24 h) performs worse. A valid method for predict-
ing REE in critically ill patients whenever IC is either unfeasible or una-
vailable is urgently needed.
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Introduction: Acute Kidney Injury (AKI) is a clinical condition that 
develops in more than 40% of patients after cardiac arrest (CA). Few 
studies have evaluated the role of urinary electrolytes on the recur-
rence of AKI after CA.
Objectives: To assess whether urinary chloride levels as well as chlo-
ride load and balance are associated with the development of AKI in 
CA patients.
Methods: Retrospective single center study including all comatose 
adult patients admitted to the Intensive Care Unit (ICU) after cardiac 
arrest (CA) from January 2007 to December 2014. Inclusion crite-
ria were: age ≥ 18; non-traumatic arrest; complete data available on 
serum and urinary samples for at least 3  days; survival ≥ 24  h after 
admission. Patients with previous AKI, anuria and on chronic haemo-
dialysis were excluded.
We collected chloride levels on daily serum (SCl) and urinary (UCl) 
analyses; chloride load (Clload) was calculated by considering the 
amount of chloride present in the IV fluids and nutrition administered 
daily to the patient, while chloride balance (Clbalance) was calculated 
as: Clload—Cloutput, where Cloutput is UCl × daily urine output. AKI 
was defined according to the latest AKIN criteria.
Results: Of the 404 eligible patients, 165 met the inclusion criteria and 
were analyzed. Out of CA occurred in 102 (62%) patients, median time 
to ROSC was 15 [10–25] minutes, 74 (45%) patients had a shockable 
initial rhythm. ICU mortality was 48% (n = 80). Patients with favora-
ble outcome (CPC 1–2) at 3 months were 75 (45%). 70 patients (42%) 
developed AKI after a median of 2 [2–3] days since admission; 20 of 
them (12%) also needed continuous renal replacement therapy. No 
differences in the daily fluid balance was observed between AKI and 
non-AKI patients, however, despite a similar Clload, patients with AKI 
had a lower Cloutput (43 [12–142] vs. 177 [72–292] mmol; p < 0.001) 
and UCl (66 [32—92] vs. 102 [60–137] mEq/L; p < 0.001) than others. 
This resulted in a higher serum chloride levels in the AKI group. These 
differences were maintained during the first five days of ICU stay.
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Conclusions: After CA, AKI occurred in 42% of patients and was associ-
ated with a significant difference in renal chloride elimination, already 
on admission.
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Introduction: A crucial step in the transition from mechanical 
ventilation (MV) to extubation is the successful performance of a 
spontaneous breathing trial. Successful weaning from MV depends 
on the patient’s ability to cough efficiently. Evaluation of cough 
strength via objective measures using peak expiratory flow rate is a 
non-invasive and easily reproducible way that may predict extuba-
tion failure.
Objectives: We aimed to predict extubation outcome using an over-
all model, including cough performance with a cough peak expiratory 
flow (PEF) measurement assessed by a ventilator flow meter.
Methods: A prospective observational study was conducted from Jan-
uary 2018 to December 2019. After a successful spontaneous breath-
ing trial, subjects were encouraged to cough as strongly as possible 
before freezing the ventilator screen to assess cough peak measure-
ment. Epidemiological, clinical, biological, and therapeutic data were 
captured from medical records.
Results: During the study period, we enrolled 43 patients. The mean 
age was 61.8 ± 15  years and the sex-ratio was 1.88. The mean IGSII 
and APACHE II scores were respectively 39.5 ± 13.8 and 17.1 ± 6.15. 
The most prevalent morbidities were chronic obstructive pulimonary 
disease (46.5%) and asthma (9.3%). All patients required extubation 
after a mean duration of MV of 24.4 ± 29 days and mean duration of 
volume-controlled assisted ventilation mode was 15.9 ± 30  days. The 
mean number of weaning trials was 1.42 ± 0.7 [1–4] carried out by 
Tpiece weaning trial in 76.9%. Reintubation was noted in 26.8% of 
cases and the mortality was 16.7%.
The mean of PEF was 63.2 [35–120] l/min and it was correlated with 
the extubation failure (p = 0.03). The mean PEF in the sub group of 
extubation filure was 53.1 ± 16. A cut-off value of 45 l/min was iden-
tified as a predictive value of extubation failure (sensibility 96.7% 

and 54,5% of specificity and area under the curve ROC = 0.703) 
(Figure 1).
Conclusions: PEF measured using the flow meter of an ICU ventilator 
above 45 l/min was able to predict extubation outcome with very high 
sensibility. External validation of this value is mandatory.
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Introduction: Continued confrontation with persistent and often 
silent professional stressors can lead to burnout syndrome, despite 
ineffective coping attempts. Burnout is a psychological syndrome, 
characterized by high emotional exhaustion, high depersonalization 
and low professional achievement, which leads to the erosion of per-
sonal, professional and health values. An estimated 15% of working-
age adults have a mental disorder at any point in time and the health 
sector is particularly affected by this.
Individuals with burnout generally have a reduction in the quality of 
professional performance, with a higher probability of medical error, 
higher rates of absenteeism, less commitment to the function and to the 
employer, decreased job satisfaction, higher occurrence of medical leave, 
greater personal distress and increased interpersonal conflicts involving 
bosses, colleagues, and family, alcohol and other psychotropic abuse, 
and lower levels of physical exercise or other healthy lifestyle activities.
Intensive care physicians are a group very susceptible to this disorder, 
especially due to the complexity and severity of patients, excessive 
workload, high technical demand, advanced communication skills and 
management of strong emotions.
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Objectives: The aim of this study was to evaluate the levels of burn-
out among physicians in the intensive care unit of a tertiary hospital 
in Portugal and to investigate related risk factors and consequences of 
this syndrome.
Methods: An online questionnaire was sent for voluntary and anony-
mous completion to all physicians working in the hospital’s intensive 
care unit. Sociodemographic characterization questions, including 
risk factors for burnout, assessment of the incidence of burnout and 
professional and personal consequences were asked. The last part of 
the questions aimed at collecting suggestions and wishes for improve-
ment of mental health in the professionals surveyed. The Maslach 
Burnout Inventory—Human Services Survey (MBI-HSS) was used in its 
validated translation for Portuguese as an objective measure in quan-
tifying the prevalence of burnout, consisting of 22 items that involve 
the three dimensions of this syndrome: emotional exhaustion, disbe-
lief/depersonalization and professional achievement. Each item was 
classified on a numerical scale between 0 (never) and 6 (every day). For 
each category, the sums of the scores were calculated and classified as 
low, intermediate or high risk.
Results: A total of 32 responses were obtained. 6 (18,8%) physicians 
scored Low Risk in the 3 components, especially specialist physicians 
(5/6), male and with less time working in this intensive care unit. Only 
one (3,1%) doctor scored High Risk for the 3 categories of burnout and 
three for at least two of them. The decrease in professional achieve-
ment was the one that most often scored as High Risk in the variables 
analyzed. In terms of the consequences of burnout, most respondents 
revealed that working in the intensive care unit has an impact on their 
health (physical and/or mental), on their family relationships and even 
on the appearance of medical error in their professional practice.
Conclusions: Among physicians working in this intensive care unit, 
the prevalence of burnout can be considered relevant. Regular 
measures to identify, prevent and resolve this syndrome should be 
implemented to increase the personal and professional fulfillment of 
these workers and reduce the possible consequences (personal and 
organizational).
In the future we expect to increase research in this area and make a 
comparison with other units of other national hospitals.
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Introduction: SARS-CoV2 infection is a systemic infection in which the 
development of a severe form is thought to be related to an imbalance 
in the innate and adaptive immune response. Neutrophil-to-lympho-
cyte (NLR) ratio is a strong indicator for the early detection of patients 

at risk of developing a severe form. Its contribution in critically ill 
patients admitted to the ICU remains controversial.
Objectives: The aim of our work was to study the kinetics of NLR and 
its impact on mortality.
Methods: This was a descriptive, retrospective, single-center study 
conducted from March 2020 to December 2021. Patients over 18 years 
old hospitalized with confirmed severe COVID-19 pneumonia were 
included. Two groups of patients were identified (dead and survivors). 
A study of NLR kinetics during ICU stay and a comparison between the 
two groups were performed.
Results: The study included 460 patients with 198 survivors. Dead 
patients (n = 262) were older, had more comorbidities and more severe 
clinical presentation of the disease. The mean time to admission to the 
ICU was comparable and the medical treatment was standardized.
The NLR was significantly higher in the dead group at almost every 
control point (Figure 1). In the survivor group, the NLR decreased since 
admission. In the dead group, the elevation of NLR at the beginning 
of the stay was significantly higher with a peak at Day10. The com-
parison between the two groups identified four factors associated 
with mortality. These were NLR D0, NLR D3-5, NLR D10 and Delta NLR 
D3-5. On multivariate analysis, only an NLR at D10 ≥ 8 (OR = 10.14; 
CI95% [ (5.46–18.84]; p < 10–3) was independently associated with an 
increased risk of death.
Conclusions: Our study confirm that baseline NLR and its kinetics 
are surrogate marker of increased mortality in critically ill COVID-19 
patients.
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Introduction: Sepsis is the most common trigger of severe acute kid-
ney injury (AKI) in critically ill patients. Few data are available on the 
changes of urinary chloride and their association with AKI in septic 
patients.
Objectives: To assess whether chloride serum and urinary levels as 
well as chloride load and balance are associated with the development 
of AKI in septic patients.
Methods: Retrospective analysis of an institutional database includ-
ing all patients admitted to the Intensive Care Unit (ICU) for sepsis and 
septic shock from January 2011 to June 2015. Inclusion criteria were 
length of stay in the ICU > 48 h and complete data available on serum 
and urinary samples for at least for 2  days. Patients were excluded if 
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they had anuria on ICU admission, continuous bladder irrigation, if 
they were on haemodialysis (chronic or of recent onset) and if they 
were kidney transplanted. We collected chloride levels on daily serum 
(SCl) and urinary (UCl) analyses; chloride load (Clload) was calculated 
by considering the amount of chloride present in the IV fluids and 
nutrition administered daily to the patient, while chloride balance 
(Clbalance) was calculated as: Clload—Cloutput, where Cloutput is 
UCl × daily urine output. UCl was measured on 24-h urinary collection. 
AKI was defined according to the latest AKIN criteria.
Results: 339 eligible patients met the inclusion criteria. Median SOFA 
score on ICU admission was 7 [5–10]; ICU mortality was 29% (n = 99). 
298 patients (88%) developed AKI after a median of 0 [0–0] days since 
admission; 81 of them (24%) also needed continuous renal replace-
ment therapy. No significant difference in fluid balance over the first 
five days was observed between AKI and non-AKI groups; despite a 
similar Clload on admission, patients with AKI had a lower Cloutput 
(32 [12–75] vs. 80 [38–158] mmol; p < 0.001) and lower UCl (34 [20–60] 
vs. 54 [23–91] mEq/L; p = 0.004) than patients without AKI, resulting in 
higher serum chloride levels. These findings were observed during the 
first five days of ICU stay.
Conclusions: AKI occurred in almost 90% of septic patients; urinary 
excretion of chloride is reduced in these patients.
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Introduction: Outcome prediction after out-of-hospital cardiac 
arrest (OHCA) is difficult and identification of risk factors associated 
with poor outcome could help clinicians in making decisions about 
post-resuscitation management. Among these, early predictors, and 
in particular those eventually available before recommended neuro-
prognostication indexes, may help to identify patients with the high-
est probability of poor outcome in early course of post-resuscitation 
care1,2.
Objectives: We aimed to examine predictive ability of demographical, 
clinical, and peri-arrest variables with the adjunct of data from Blood 
Gas Analysis (BGA) taken in the first 24 h after OHCA, to find out risk 
factors of poor outcome before starting of neuroprognostication.
Methods: A prospective observational study was conducted from Jan-
uary 2019 to December 2022 in a large academic hospital, including all 
consecutive adult patients (> 18  years old) admitted to our Intensive 
Care Unit (ICU) with diagnosis of OHCA. Demographical and clinical 
variables regarding pre-existing conditions and medications, and data 
from BGA at Emergency Department (ED) arrival, ICU admission and at 
24 h were collected. Outcome was evaluated at ICU discharge by Cer-
ebral Performance Category (CPC) scale (range 1–5). A CPC score ≥ 3 

was considered as poor outcome. Univariate logistic regression was 
used to examine the association between ICU outcome and different 
demographical and early clinical variables. Clinical reasonable vari-
ables were tested into a multivariable logistic regression. Independent 
predictors of the multivariable models were considered in the pres-
ence of a p-value < 0.05.
Results: 90 patients were enrolled in the study period. Survival rate 
was 44.44%, and 25 patients had a good neurological outcome at 
discharge (27.78% of OHCA).ICU outcome was associated with low 
flow time (p = 0.03), mechanical CPR (p = 0.03), rhythm of presenta-
tion (p = 0.007), ACC location (p = 0.022), chronic therapy with P2Y12-
inhibitors (p = 0.023) and ACE-inhibitors (p = 0.032), serum lactate at 
the ED presentation (p < 0.001), at ICU admission (p = 0.048) and in the 
first ICU day (p < 0.001). In a multivariable analysis taking into account 
age, biological gender, low-flow time and lactate levels at the ED pres-
entation, only low-flow time was independently associated to poor 
outcome (OR 0.96 for each minute of low flow time, IC95% 0.92–0.99). 
**Figure 1 shows adjusted probability of good outcome for increasing 
low-flow time.
Conclusions: In this prospective evaluation, low-flow time was an 
independent predictor of poor ICU outcome, in accordance with inter-
national literature, with no association found with age and gender. We 
found a univariate association between outcome and BGA variables 
collected in the first 24  h from cardiac arrest, as is reported in previ-
ous studies. The independent predictive value of lactate levels must be 
evaluated in a larger population.

Figure  1 (abstract 001088) Adjusted probability of good outcome 
according to low flow time

References
1. 1. Lotfi A, Klein LW, Hira RS, Mallidi J, Mehran R, Messenger JC, Pinto DS, 

Mooney MR, Rab T, Yannopoulos D, van Diepen S. SCAI expert consensus 
statement on out of hospital cardiac arrest. Catheter Cardiovasc Interv. 
2020 Oct 1;96 (4):844–861. https:// doi. org/ 10. 1002/ ccd. 28990. Epub 2020 
Jun 20

2. 2. Perkins GD, Jacobs IG, Nadkarni VM, Berg RA, Bhanji F, Biarent D, 
Bossaert LL, Brett SJ, Chamberlain D, de Caen AR, Deakin CD, Finn JC, 
Gräsner JT, Hazinski MF, Iwami T, Koster RW, Lim SH, Huei-Ming Ma M, 
McNally BF, Morley PT, Morrison LJ, Monsieurs KG, Montgomery W, Nichol 
G, Okada K, Eng Hock Ong M, Travers AH, Nolan JP; Utstein Collabora-
tors. Cardiac arrest and cardiopulmonary resuscitation outcome reports: 
update of the Utstein Resuscitation Registry Templates for Out-of-
Hospital Cardiac Arrest: a statement for healthcare professionals from 
a task force of the International Liaison Committee on Resuscitation 
(American Heart Association, European Resuscitation Council, Australian 
and New Zealand Council on Resuscitation, Heart and Stroke Foundation 
of Canada, InterAmerican Heart Foundation, Resuscitation Council of 

https://doi.org/10.1016/S0140-6736(19)32563-2
https://doi.org/10.1016/S0140-6736(19)32563-2
https://doi.org/10.1213/ANE.0000000000004994
https://doi.org/10.1007/s00134-017-4755-7
https://doi.org/10.1007/s00134-017-4755-7
https://doi.org/10.1002/ccd.28990


Page 505 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Southern Africa, Resuscitation Council of Asia); and the American Heart 
Association Emergency Cardiovascular Care Committee and the Council 
on Cardiopulmonary, Critical Care, Perioperative and Resuscitation. Circu-
lation. 2015 Sep 29;132 (13):1286–300

Topic: Cardiac arrest

001089  
Dynamic arterial elastance predicts volume responsiveness 
in patients with hemodynamic instability and irregular heart 
rhythm: results from a prospective study
P.  Ostadal1, A. Krüger1, D.  Vondrakova1, M.  Janotka1, J.  Naar1, P. Neužil1
1Cardiovascular center, Na Homolce Hospital, Prague, Czech Republic
Correspondence: P. Ostadal
Intensive Care Medicine Experimental 2023, 11 (Suppl 1):001089

Introduction: Prediction of volume responsiveness in mechanically 
ventilated patients with hemodynamic instability remains challenging 
especially in conditions where usability of standard dynamic tests is 
significantly limited due to irregular heart rhythm.
Objectives: The aim of our study was to assess relationship between 
the values of dynamic arterial elastance (Eadyn) and hemodynamic 
response to leg raise test in patients with circulatory shock and irregu-
lar heart rhythm.
Methods: Mechanically ventilated patients with combined car-
diogenic and septic shock treated with vasopressors (norepi-
nephrine and/or vasopressin) and inotropes (dobutamine and/or 
milrinone) and irregular heart rhythm were eligible for the study. 
Pulse pressure variation (PPV), stroke volume variation (SVV), 
Eadyn, cardiac output (CO), stroke volume (SV) and mean arterial 
pressure (MAP) were continuously monitored from pulse wave 
analysis. The values of PPV, SVV and Eadyn were recorded before 
standard passive led raise test (LRT) and analyzed for correlation 
with the change (after LRT—before LRT) in CO (dCO), SV (dSV) and 
MAP (dMAP).
Results: Eighteen hemodynamically unstable patients were enrolled 
(mean age 63 years, females 6/18). Irregular heart rhythm was caused 
by atrial fibrillation (12/18) or frequent premature complexes (6/18). 
Admission diagnoses were cardiac arrest (8/18), acute myocardial 
infarction (4/18), aortic stenosis (2/18), pulmonary embolism (2/18), 
COVID-19 (1/18), and cardiac tamponade (1/18). All were treated with 
inotropes and vasopressors. A significant correlation was observed 
between Eadyn and dCO (Spearman r = 0.691, P = 0.004) as well as 
between Eadyn and dSV (r = 0.734, P = 0.002) but not between Eadyn 
and dMAP (P = 0.437). The values of PPV and SVV did not correlate 
with any of the changes.
Conclusions: Our results indicate that Eadyn could be used as a pre-
dictor of volume responsiveness in mechanically ventilated patients 
with circulatory shock and irregular heart rhythm.
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Introduction: SARS-CoV2 infection is a systemic infection in which the 
development of a severe form is thought to be related to an imbalance 
in the innate and adaptive immune response. Lymphopenia is a cardi-
nal hematological finding and an indicator for the early detection of 
patients at risk of developing a severe form.
Objectives: The aim of our work was to study the kinetics of lympho-
cytes and its impact on mortality in critically ill patients.
Methods: This was a descriptive, retrospective, single-center, prognos-
tic study conducted from March 2020 to December 2021. Patients over 
18  years old hospitalized with confirmed severe COVID-19 pneumo-
nia were included. Two groups of patients were identified (dead and 
survivors). A study of lymphocyte kinetics during the ICU stay and an 
analysis of both groups were performed. Lymphopenia was defined as 
a lymphocyte count less than 1500/mm3.
Results: The study included 460 patients with198 survivors. Dead 
patients (n = 262) were older, had more comorbidities and a more severe 
clinical presentation of the disease. The mean time to admission to the 
ICU was comparable and the medical treatment was standardized.
The lymphocyte count at admission was comparable in both groups. 
Lymphopenia was present in both groups. Throughout the ICU stay, 
dead patients had a lower lymphocyte count compared to the survi-
vors, but the difference was significant only at D30 (2300 [1370–2830] 
/mm3 in the survivors’ group versus 1315 [762–1722] /mm3 in the 
dead group with p = 0.002).
Lymphocyte kinetics were comparable between the two groups with 
a progressive and less important increase in the dead group (Fig-
ure 1). A greater regeneration of lymphocytes in the survive group was 
observed between D25 and D30 with p = 0.037.
Conclusions: Our study did not show any association between lym-
phocytes kinetics and mortality in critically ill COVID-19 patients. How-
ever, it suggests that lymphocyte regeneration may reflect a favorable 
disease course.
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Introduction: The coronavirus disease (COVID-19) pandemic has 
been a real challenge for resource management in intensive care 
units (ICU). The burden of critical care experienced in several peri-
ods of the pandemic may influence the long-term outcomes of the 
survivors.
Objectives: To analyze whether the care overload suffered in the first 
waves of the COVID-19 pandemic had an impact on the quality of life 
of patients admitted to a critical care unit compared to those who 
were admitted in waves with less care overload.
Methods: This cross-sectional study among critical ill COVID-19 
survivors at 1-year of intensive care unit (ICU) discharge, who were 
admitted during the periods of higher demand (HD) (1st, 2nd, 
3rd wave of the pandemic) and lowest demand (LD) (4th, 5th and 
6th wave) for critical care resources (CCR). Quality of life (QoL) was 
assessed by the EQ-5D-5L tool and the euroQoL visual analog scale 
through phone-based questionnaires. Mental health was assessed 
through medical records and a validated instrument was used: the 
Post-Traumatic Stress Disorder (PTSD) Checklist-5 (PCL-5), based on 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 
for screening PTSD using a cut-point score of 31–33. Categorical vari-
ables are expressed as counts and percentages and were compared 
using the χ2 test and Fisher test; continuous variables are expressed 
as medians and interquartile range (IQR) and were compared using 
Mann–Whitney U test. A two-sided level of significance of 5% was 
used. Data analysis was performed using STATA version 13 ® (Stata-
Corp LCC).
Results: A total of 270 patients 1-year after ICU discharge were ana-
lyzed. The majority were men (69.01%) with no differences between 
groups, the median age was higher in the group of HD-CCR (62 
[53–68] vs 54 [44,62] years old; p < 0.001). Patients in the period of 
HD-CCR had a higher PTSD prevalence (12,56 vs 1,41%; p = 0.036) 
with a higher Score PCL-5 (8 [2–19] pts vs 6 [0–14]; p < 0.001). The 
consumption of psychopharmacological drugs during the month 
prior to the interview was similar in both groups. There were no dif-
ferences in the perception of their health status as estimated by the 
EuroQOL Thermometer (70 [50–90] vs 75 [60–90]; p = 0.249) neither 
did the level sum score (LSS) (15 [5–40] vs 10 [0–30]; p = 0.055). The 
EQ-5D-5L questionnaire showed that patients from HD-CCR period 
had greater problems for self-care (31,7 vs 15,49%; p = 0.048) and 
for the development of usual activities (50,25 vs 32,39%; p = 0.039); 
there were no differences in mobility problems, pain/discomfort and 
anxiety/depression.
Conclusions: Periods of higher demand for critical care resources had 
significantly greater impact on the development of PTSD, self-care and 
the performance of usual activities problems, among critical ill COVID-
19 survivors at 1-year after ICU discharge. However, the ICU burden did 
not impact the perception of health status or in the disease severity 
index estimated by LSS.

Figure 1  (abstract 001091)  Results

Figure 2  (abstract 001091) Results. Quality of life measurement
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Introduction: COVID-19 is a rapidly expanding disease caused by the 
virus SARS-COV-2. As a new disease, its poor understanding can result 
in delayed identification and treatment. Thus, during the COVID-19 
pandemic, it is crucial to understand the factors that may influence the 
Length of Stay (LOS) for hospitalized patients. The hospital LOS refers 
to the number of days a patient stays there. In addition, comprehend-
ing those factors is important for planning the allocation of medical 
resources.
Objectives: To study the risk factors that influence the hospital LOS 
variationfor COVID-19 patients using multiple statistical approaches.
Methods: This study has access to information on 50 COVID-19 
patients after being hospitalised in the Hospital García da Orta in 
Almada. The data set contains 45 explanatory variables, including 
information about patients’ demographic characteristics and clini-
cal indicators regarding inflammation and renal, liver, heart and lung 
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functions. A survival analysis approach is used to achieve that goal 
since, when modelling the LOS, the observations may be censored. 
Two survival analysis approaches are employed, the semiparametric 
approach, where Cox proportional hazards model is used, and the 
parametric approach, by fitting an Accelerated Failure Time (AFT) 
model.
Results: Results show that having hypertension and higher levels 
of haemoglobin, neutrophils, fibrinogen, D-dimer, atrial fibrillation, 
HCO3, and troponin lead to less time in the hospital. In addition, 
patients with DM, AKI, and having higher levels of INR, pH, pCO2, FiO2 
and FC tend to stay longer in the hospital. The comparison between 
statistical approaches was done, analysing the variables that are rel-
evant for each model and which ones are kept in all of them, and plot-
ting the survival curves of each model for both approaches by adding 
the KM estimate. The variables pCO2, FiO2 and FC were the only ones 
to be kept in all models. Thus, it is possible to believe those indicators 
are strongly related to the LOS variation.
Conclusions: To our knowledge, the effect of the levels of pCO2, 
FiO2 and heart rate on LOS variation never appeared in the literature. 
Understanding the risk factors associated with the variation of the 
hospital LOS will provide useful information for planning the alloca-
tion of medical resources and improving hospital management and 
patient quality of care.

Best model for each approach.; Frequentist approach is the lognor-
malmodel; Bayesian approach is the log-logistic model.
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Introduction: Presenting rhythm has been widely reported as a prog-
nostic factor in cardiac arrest, having the non-shockable rhythm a 
worst survival prognosis.
Objectives: Primary objective: to know the prevalence of cardiac 
arrest in Pontevedra and O Salnés Health Area.
Secondary objective: to analyze possible differences, in terms of vital 
prognosis, related to the first documented rhythm.

Methods: Descriptive and retrospective study carried out between 
January 2017 and December 2022 in patients with cardiac arrest 
whose cardiopulmonary resuscitation (CPR) was performed by inten-
sivists from Hospital Universitario in Pontevedra. All emergency calls 
for cardiac arrest during this period were included. Patients whose stay 
in ICU was considered as non-beneficial, due to their previous serious 
clinical condition or preexisting comorbidities, were excluded.
Results: Over the six-year period, 168 cardiac arrests were collected. 
The first documented rhythm was non-shockable in 112 of them 
(66.7%). Of those, 63% presented asystole and 42.8% pulseless electri-
cal activity (PEA). Shockable rhythm was documented in 46 patients 
(27.4%), being ventricular fibrillation (84.8%) more frequently found 
than pulseless ventricular tachycardia. In patients with non-shock-
able rhythm, the most common underlying cause of cardiac arrest 
was respiratory, whilst cardiac was the main cause in patients pre-
senting shockable rhythm. Survival rate was higher among patients 
with shockable rhythm (52.2% at hospital discharge and 47.9% at 
12-month follow-up) compared to those presenting non-shockable 
rhythm (34.8% at hospital discharge and 33.6% at 12-month follow-
up). Of all variables investigated as prognostic factors, elevated lactate 
level was the only one to be found as statistically significant predictor 
for mortality (p-value = 0.011, OR 3.75 and CI 95% (1.92–5.58) in non-
shockable rhythms and p-value = 0.001, OR 3.06, CI 95% (1.71–4.42) in 
shockable).
Conclusions: In our area, data were similar to the previously described 
in literature, with mortality rate as 3.75 times higher (1.92–5.58) in 
non-shockable rhythms and 3.06 times (1.71–4.42) in shockable.
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Introduction: Coronary artery bypass surgery is associated with sig-
nificant hemodynamic variability. Accurate and continuous hemody-
namic monitoring is recommended for early diagnosis of changes in 
organ function and timely intervention.
Objectives: The purpose of this study is to evaluate the correlation 
of the measured hemodynamic parameters obtained from estimated 
continuous Cardiac Output (esCCO) based on pulse wave transit time 
and thermodilution in post coronary artery bypass patients.
Methods: This prospective cross-sectional study included 39 patients 
who had coronary artery bypass surgery. Reference hemodynamic 
parameters were obtained from intermittent bolus thermodilution 
using a pulmonary artery catheter at 3 different time points post-
operatively. Simultaneous hemodynamic measurement was obtained 
using the esCCO monitoring system. Using arterial blood gas from 
the arterial line and venous blood gas from the pulmonary artery, 
and indirect Fick method of hemodynamic monitoring was also per-
formed. Differences with the absolute values of the hemodynamic 
parameters obtained from the 3 methods were compared. Bland–Alt-
man analysis was used to determine bias and the limit of agreement.
Results: The absolute values of hemodynamic parameters from the 
different methods differ significantly at each time point. When com-
pared to the gold standard thermodilution, esCCO measurements 
were significantly higher at all time intervals, while SVR was lower. 
Between between esCCO and TD CO the bias was -1.98 L/min, and the 
SD bias was ± 1.83 L/min; 95% CI of the limits of agreement ranges 
from -5.56 L/min to 1.59 L/min.
Conclusions: The absolute values of hemodynamic parameters 
obtained from the non-invasive esCCO did not correlate accurately 
to the measured parameters from the gold standard thermodilution. 
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Variations in SVR, which are common in patients after coronary artery 
bypass grafting, appear to influence the accuracy of esCCO, as seen by 
wide ranges of agreement between esCCO and TD. Further refinement 
of this technology is warranted.

Bland–Altman plot for repeated measurements between cardiac out-
put (CO) measurements obtained with estimated continuous cardiac 
output (esCCO) and thermodilution cardiac output. The green lines 
correspond to the mean difference (bias), the red lines correspond to 
95% confidence interval of the upper and lower Limits of agreement.
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Introduction: According to the literature, in-hospital cardiac arrest is 
still associated with high mortality rates (around 75% had occurred by 
12 months).
Objectives: Primary objective: to describe and compare the demo-
graphic data and survival rate of our Unit with those published.
Secondary objetive: to evaluate prognostic factors described in litera-
ture as predictors of survival from in-hospital cardiac arrest (IHCA).
Methods: Descriptive and retrospective study of IHCA patients 
admittted to our Intensive Care Unit (ICU) from all wards of our Uni-
versity Hospital in Pontevedra from January 2017 to December 2022. 
All emergency calls for cardiac arrest and cardiopulmonary resuscita-
tion (CPR) performed by intensivists, successful or not, were included. 
Patients whose stay in ICU was considered as non-beneficial, due 
to their previous serious clinical condition or comorbidities, were 
excluded and CPR was not performed.

Results: During the six-year period, 98 patients with IHCA were 
admitted, 52% from A&E. Mainly male (67.3%), with a mean age of 
72.37 years old (59.22–85.52), and 87.7% were older than 60 years old. 
Focusing on main cardiovascular risk factors, prevalence of hyperten-
sion (70%), diabetes (39.8%) and smoking (47%) was found. Return of 
spontaneous circulation was achieved in 72.4% of the patients and the 
survival rate to hospital discharge was 46.9%. Mortality at 12-month 
follow-up period was 58.2%, being the first days after cardiac arrest 
the period with higher mortality rate.
The cause of the cardiac arrest was most often cardiac (38.8%) fol-
lowed by respiratory (30.6%), being most often nonshockable (69.4%) 
versus shockable (30.6%) as the presenting rhythm. The mean time 
from event onset to initiation of CPR, whether it was performed by wit-
nesses or hospital staff, was 0.83 min, and the average duration of CPR 
lasted 7.87 min.
In cardiac arrest, mean ph value was 7.20 and lactate level was 7.24 
(statistically significant for mortality with p-value 0.001, OR 3.45 and CI 
95% (1.54–5.37)). Neuron-specific enolase (NSE) levels were assessed 
at 24 and 72 h, being a significant predictor of mortality those levels 
recorded at 24 h (p-value 0.018, CI 9.04–83.72).
Conclusions: Similarly to what has been described in literature, 
mortality rate in our hospital was 60%. Consistent with the results of 
other studies, higher lactate levels and NSE levels sampled at 24  h 
after cardiac arrest were associated with higher mortality rates in our 
population.
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Introduction: Sleep disorders in the intensive care unit (ICU) are asso-
ciated with increased incidence of delirium, changes in the immune 
system, neuroendocrine dysfunction, and abnormalities associated 
with cardiovascular diseases, neuropsychiatric diseases, and mortal-
ity. Poor sleep quality in critically ill patients may be related to factors 
related to critical illness or healthcare-related factors. Single-center 
studies have shown that it is possible to improve healthcare-related 
factors, resulting in subjective sleep quality improvement, with some 
studies showing benefits in the medium and long term. The present 
study aims to evaluate whether the implementation of a package of 
measures with multidisciplinary interventions can improve the sleep 
quality of critically ill patients admitted to ICUs.
Objectives: To demonstrate an improvement in sleep quality in criti-
cally ill patients by reducing the Richards-Campbell Sleep Question-
naire (RCSQ) score after the implementation of a structured package 
of evidence-based measures to improve sleep in critically ill patients.
Methods: Multicenter clinical trial with quasi-experimental design. 
The first step consists of evaluating the sleep quality in sequential 
patients admitted to the ICU and characterizing the disruptive ele-
ments. Twenty-five consecutive patients will be allocated, and demo-
graphic data will be collected, and RCSQ will be administered for three 
consecutive days in patients included in the study, starting from the 
first day when clinical conditions allow. On the day of ICU discharge 
or the subsequent day, the Sleep in the Intensive Care Unit Question-
naire (SICUQ) will be administered to assess the disruptive elements of 
sleep. The second step will involve sensitizing and training at least 75% 
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of the multidisciplinary team about the importance of sleep for criti-
cally ill patients and training them for the implementation of a Mul-
tidisciplinary Protocol for Sleep Improvement in Critically Ill Patients. 
Once the protocol is implemented, it will be followed for a period of 
30  days to ensure adequate adherence from the team’s perspective. 
After this period, data collection will be done again from a sample of 
25 consecutive patients, and demographic data and sleep question-
naires will be administered as in the initial phase. Based on previous 
studies, a sample size calculation estimated 50 patients in each group 
(pre- and post-intervention) to detect a difference of 15 points in the 
mean RCSQ score with 80% power and alpha of 5%.
Results: We hope that the implementation of a package of measures 
with multidisciplinary interventions can improve the quality of sleep 
of critically ill patients admitted to ICUs.
Conclusions: The conclusions will be postponed after the elucidation 
of the results.
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Introduction: Intensive care unit (ICU) admissions have increased 
considerably in the last decade [1]. A group of patients that remains 
poorly characterized are the ones who die within the first 24 h follow-
ing ICU admission. Prior studies suggested that 20% of all deaths in a 
mixed ICU population, may occur within the first 24  h [2]. Given the 
significant resources involved in the admission to an ICU, death within 
the first day, theoretically represents a high cost to benefit ratio [3]. 
Thus, a better understanding of this population may lead to insights 
on how to improve the process of ICU triage and admission, as well as 
improved outcomes.
Objectives: To describe patients who died within 24 h of admission in 
a Portuguese university hospital polyvalent ICU.
Methods: Monocentric descriptive observational study. Demographic 
and clinical data from 1st January to 31st December 2022 were 
registered.
Results: 105 (23.8%) patients died in the ICU out of a total of 442 
patients admitted; 7.7% (n = 34) of patients died within the first 24 h. 
23 (67.6%) were men, average age of 70.9  years. SOFA (9.9 ± 3.8); 
SAPS II (69.6 ± 19.2). As demonstrated on Figure 1, the average Clini-
cal Frailty Score of the studied population was 4. Most patients were 
admitted from the emergency room (n = 17). Main cause of admission 
was cardiovascular pathology regarding shock state (n = 13) and the 
main cause of death was refractory shock (n = 23). The average time 
from admission until time of death was 12.6  h. Thirty-three patients 
had a decision of withdraw (n = 17) or withhold therapeutic measures 
and only 1 patient died despite advanced life support.
Conclusions: Despite growing demand and utilization of ICU, our cur-
rent understanding of the demographics, case-mix and circumstances 
surrounding early deaths is limited. Therefore, a better knowledge 
regarding our ICU population is crucial in order to deliver high quality 
care.

Figure  1  (abstract 001101)  Clinical Frailty Score of the study 
population

References
1. 3. Khandelwal N, Benkeser D, Coe NB, et al. Patterns of cost for patients 

dying in the intensive care unit and implications for cost savings of pal-
liative care interventions. JPalliat Med 2016;19:1171–8. https:// doi. org/ 10. 
1089/ jpm. 2016. 0133.

2. 2. Kakkera KSS, Chada A, Chatterjee K, et al. Mortality in the ICU: who 
dies within the first 24 h? Chest 2016;150:292A. https:// doi. org/ 10. 1016/j. 
chest. 2016. 08. 305.

3. 1. Andersen SK, Montgomery CL, Bagshaw SM. Early mortality in critical 
illness—A descriptive analysis of patients who died within 24 h of ICU 
admission. J Crit Care. 2020 Dec;60:279–284. https:// doi. org/ 10. 1016/j. 
jcrc. 2020. 08. 024. Epub 2020 Sep 3. PMID: 32942163.

https://doi.org/10.1089/jpm.2016.0133
https://doi.org/10.1089/jpm.2016.0133
https://doi.org/10.1016/j.chest.2016.08.305
https://doi.org/10.1016/j.chest.2016.08.305
https://doi.org/10.1016/j.jcrc.2020.08.024
https://doi.org/10.1016/j.jcrc.2020.08.024


Page 510 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Topic: Critical care organisation, quality management, information 
systems, outcomes

001102  
Endotoxin neutralization with APAD (GPN00068) in an ovine sepsis 
and septic shock model induced by fecal peritonitis
A.  Moreau1, C.  Aldebert2, L.  Dewachter3, W.  Qu4, Y.  Yu4, F.  Manicone2, J. L. 
 Vincent1, J.  Creteur1, L.  Shi4, F.  Su2, F. S.  Taccone1

1Department of Intensive Care, Erasme Hospital, Brussels, Belgium; 
2Experimental Laboratory of Intensive Care, Université Libre de Bruxelles, 
Brussels, Belgium; 3Laboratory of Physiology and Pharmacology, 
Université Libre de Bruxelles, Brussels, Belgium; 4Department 
of Pharmacology and Toxicology, Grand pharma Ltd, Wuhan, China
Correspondence: A. Moreau
Intensive Care Medicine Experimental 2023, 11 (Suppl 1):001102

Introduction: High blood endotoxin levels in sepsis have been associ-
ated with its severity and outcome. APAD (GPN00068) (Grandpharma, 
Wuhan, China) is a new chemical compound invented as a multiple 
PAMPs (Pathogen Associated Molecular Patterns) antagonist. Our 
hypothesis was that APAD administration in a clinically relevant septic 
shock large animal model may improve outcome.
Methods: Sepsis was induced through fecal peritonitis in 24 mechani-
cally ventilated, hemodynamically monitored female sheep. Animals 
were randomized to three groups of 8: control, concurrent treatment 
(CuT), and post treatment (4  h later, PT). APAD was given as a bolus 
(0.2 mg/kg) followed by a continuous infusion (0.03 mg/kg/h). During 
the first 4  h, fluid was maintained at 2  ml/kg/h; then, fluid resuscita-
tion was individualized to maintain pulse pressure variation ≤ 13%, 
antibiotics were given and peritoneal lavage was administrated. 
Norepinephrine was added to maintain mean arterial blood pres-
sure ≥ 65  mmHg if necessary. The experiment lasted 24  h. 99mTc 
(Technetium) labeled albumin was utilized to measure kidney cortex, 
medulla and intestine perfusion at the end of experiment.
Results: CuT & PT groups had a higher cardiac index than the control 
group. A decreased capillary leakage was suggested in these groups 
by higher total protein concentrations. At autopsy, wet/dry ratio of the 
right lung middle lobe was lower in the CuT group than in the control 
group. The PT group tended to require less vasopressors (p = 0.18) and 
have a higher kidney cortex perfusion (p = 0.14) assessed by Tc99m 
activity at the end of experiment than the other groups. Survival 
tended to be longer in the two treatment groups (p = 0.08) (Figure 1).
Conclusions: In this model of sepsis induced by fecal peritonitis, 
endotoxin neutralization with APAD resulted in higher cardiac index, 
tended to decrease vasopressor requirement and improve survival. 
Higher blood protein concentrations and less pulmonary edema at 
autopsy also suggested a protective effect of vascular permeability. 
These changes were still observed when the APAD administration took 
place 4 h after the onset of sepsis.

Figure 1  (abstract 001102) Evolution of cardiac index, total protein 
concentration, noradrenaline dose and probability of survival in the 
CuT/PT/control groups during the experiment
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Introduction: It is now well established that sleep quality of critically 
ill patients is poor. Although sleep quantity might be normal, sleep is 
highly fragmented by arousals and brief awakenings. These sleep dis-
ruptions have been associated with prolonged weaning duration and 
mortality.
Quantifying sleep in sleep ICU patients is challenging. Polysomnogra-
phy (PSG) offer the advantages to measure sleep continuity, a recent 
parameter which has been associated with outcome in patients 
treated with non-invasive ventilation (1). However, performing PSG in 
the critically ill is very challenging, requiring dedicated sleep techni-
cians and sleep experts familiar with specific sleep scoring rules. Then, 
we elaborated an automated sleep scoring algorithm measuring sleep 
continuity by processing one single EEG channel.
Richards-Campbell sleep questionnaire (RCSQ) is a validated question-
naire to assess sleep quality in ICU patients. However, RCSQ is difficult 
to administrate in patients who are not fully awake and a more simple 
numeric visual analog scale have been proposed as an alternative.
Objectives: We investigated the relationship between sleep conti-
nuity measured with our automated scoring algorithm and patient-
reported sleep quality.
Methods: We analyzed retrospectively 52 polysomnographies previ-
ously recorded in non-sedated and conscious ICU patients. Patients 
sleep was recorded the night after extubation. For each patient, one 
EEG channel (C3-A1) was processed, providing automated sleep hyp-
nogram. Sleep continuity was measured using this automated scoring 
as previously described. Patients-reported sleep quality was assessed 
using Richards Campbell Sleep Questionnaire (score 0 to 100) and by 
using a visual analog scale (score 0 to 10), graduated from 0 “very poor 
sleep quality” to 100 “excellent sleep quality”. We search for a correla-
tion between patient reported sleep quality and sleep continuity.
Results: Sleep continuity could be calculated on 29 PSG (age: 68y 
[58–77], median  [25th–75th]). Richards-Campbell sleep questionnaire 
(62 [48–72]) and visual analog scale (5.5 [4.0–7.0]) have been obtained 
in 18 patients and 29 patients, respectively. Among the 29 patients, 5 
(17%) had a positive delirium scale.
Our results show a significant correlation between automated sleep 
continuity and visual analog scale (p < 0.008, Rho = 0.46; n = 29; Spear-
man correlation test). In contrast, no correlation existed between sleep 
continuity and RCSQ score (p = 0.66, n = 18; Spearman correlation test).
Conclusions: Self-reported sleep quality using a simple VAS can be 
easily administered in ICU patients. Sleep continuity measured by an 
automated algorithm may capture a large part of sleep perception 
and might be a mean to quantify sleep quality.
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Introduction: Non-convulsive seizures (NCS) occur in about 50% of 
patients with coma or convulsive status epilepticus (Herman et  al., 
2015). NCS/NCSE is well known to be underdiagnosed and in sedated 
patients depends on EEG. Research shows that prolonged NCS/NCSE 
is associated with increased mortality and worsened neurologic out-
come. Access to EEG is limited by availability of technicians and clini-
cians, amongst other factors.
Methods: We performed an audit of patients admitted with a pri-
mary diagnosis of convulsive status epilepticus (CSE) into our 19 
bed ICU/HDU. In 2017–2018, there were 29 individuals (5 neonatal, 
2 paediatric, 22 adults). We collected data on initial treatment, when 
and if patients underwent EEG and whether treatment was escalated 
beyond this.
Results: Over 90% of patients required escalation to general anaesthe-
sia and intubation for termination of seizure, airway protection and to 
facilitate imaging. There was an average unit stay of 2.7 days (SD 3.3) 
and only one death. Formal data on performance status was not avail-
able. One third of these patients (10/29) underwent EEG within the 
first 48 h of admission. Those admitted over weekends were the least 
likely to undergo EEG. No burst activity or NCSE was detected in any 
EEGs. In addition to this, formal EEG reports were frequently delayed 
by over 72 h from the time of recording. Data on performance status 
on discharge was not available.
Conclusions: There is a significant delay in obtaining standard EEG to 
confirm the absence of NCS/NCSE. This infers a high risk of underdi-
agnosing NCS/NCSE. Use of continuous EEG at the bedside pending 
formal EEG may aid in confirming burst suppression and the absence 
of ongoing seizure activity, bypassing service limitations and bring-
ing practice in-line with both NICE and EMSIC guidelines (Friedman 
et al. 2009, Herman et al., 2015). Establishment of cEEG in our service 
could also optimise care for a much broader patient population. This 
will require further audit cycles and has its own implementation chal-
lenges which must be identified.
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Introduction: The coronavirus disease 2019 (COVID-19) has been 
related with long-term impact in physical and psychological aspects 
(1). The use of invasive mechanical ventilation (IMV) was needed if 
severe respiratory failure was not responding to non-invasive respira-
tory support. This study aimed to describe the long-term impact influ-
enced by IMV in COVID-19 patients survivors.
Objectives: To analyze the long-term impact of the need of invasive 
mechanical ventilation in COVID-19 patients survivors.
Methods: This cross-sectional study among critical ill mechanically 
ventilated COVID-19 survivors at 1-year of intensive care unit (ICU) 
discharge. Quality of life (QoL) was assessed by the EQ-5D-5L tool and 
the euroQoL visual analog scale through phone-based questionnaires. 
Mental health was assessed through medical records and a validated 
instrument: the Post-Traumatic Stress Disorder (PTSD) Checklist-5 (PCL-
5), based on the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5). The PCL-5 can determine a provisional diagnosis of PTSD 
using a cut-point score of 31–33. Categorical variables are expressed 
as counts and percentages and were compared using the χ2 test and 
Fisher test; continuous variables are expressed as medians and inter-
quartile range (IQR) and were compared using Mann–Whitney U test. 
A two-sided level of significance of 5% was used. Data analysis was 
performed using STATA version 13 ® (StataCorp LCC).
Results: A total of 549 COVID-19 patients were admitted to the 
ICU and received IMV. Of them, 7 patients were lost because reloca-
tion to another hospital before weaning, 208 died (global mortality 
of 38,38%) and 214 agreed and were available to answer the phone 
survey. The 27% needed IMV for less or 7 days while the 73% needed 
it for more than 7 days. Those who needed IMV for more than 7 days 
have an increased in hospital length of stay (42,5 Vs 21 days; p = 0) and 
ICU length of stay (25 Vs 9 days; p = 0). There were not significant dif-
ferences in the demographics baseline. Treatment with psychotropic 
drugs (antidepressants, benzodiazepines, neuroleptics and opioids) 
was collected before ICU-admission and after 1  year from ICU dis-
charge, there were not differences between both groups. Patients with 
more than 7 days of IMV went more often to the emergency depart-
ment (1 Vs 0 times; p = 0.0) and required more rehabilitation (62% 
Vs 45%; p = 0,02), comparing with those who needed IMV for less or 
7 days. With respect to functional limitations, mental health, reduced 
physical performance and impaired health-related quality of life, we 
were not able to find significant differences comparing both groups. 
All the information is summarized in Table 1 and 2.
Conclusions: COVID-19 survivors who required IMV for more than 
7  days went more often to the emergency department and were 
more likely to require further rehabilitation than those with IMV less 
or 7  days. We did not find differences in functional limitations, men-
tal health, reduced physical performance and impaired health-related 
quality of life.

Table 1 (abstract 001105)  Summary of baseline characteristics and 
other outcomes. BMI (Body Mass Index). CFS (Clinical Frailty Score). 
EuroQoL (EuroQuality of Life). PCL-5 (Post-Traumatic Stress Disorder 
Checklist-5). PTSD (Post-Traumatic Stress Disorder).

https://doi.org/10.1097/WNP.0000000000000166
https://doi.org/10.1213/ane.0b013e3181a9d8b5
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Table 2 (abstract 001105) Summary of psychotropic treatment 
before and after ICU admission.
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Introduction: Microcirculation plays a crucial role in tissue metabo-
lism. It is a composition of capillaries and endothelial glycocalyx 
(EG) which covers inner surface of endothelial cells and makes a bio-
logical interface where many important interactions happen. EG is a 
sugar based endothelial lining involved in the physiology of capillary 
wall and pathogenesis of many diseases associated with endothelial 
functions.
Microcirculation is available for in  vivo microscopic evaluation at the 
sublingual mucosa. EG disintegration in disease is evaluated mostly by 
concentration of its shed products, especially syndecan-1. Sulodexide 
is a glycosaminoglycan-based drug prescribed in patients with angi-
opathy proved to be effective.
Objectives: We aimed to investigate whether sulodexide positively 
modulates EG and microcirculation on a porcine model of EG enzy-
matic damage.
Methods: Eight piglets were induced EG damage by hyaluronan III 
and heparanase I given intravenously. Four animals received sulodex-
ide 600 IU intravenously prior to the enzymes (protection group) and 
four animals after the enzymes (treatment group). Sublingual microcir-
culation by Side-stream Dark Field imaging and plasmatic concentra-
tion of syndecan-1 by ELISA were measured at baseline, 20 min after 
intervention, at 40th, 60th and 90th minute onwards.
Results: All animals finished the protocol. Neither the analysis of sub-
lingual microcirculation nor syndecan-1 showed any statistically sig-
nificant results based on 2way ANOVA for inter group difference and 
unpaired Student’s t-test for time point analysis. On the other hand, 
we noticed a positive trend toward lower values of syndecan-1 and 
better profile of sublingual microcirculation in the protection group.
Conclusions: Sulodexide might be more effective as a pre-treatment 
of pre-conditioning before the insult. Our results might have impact 
into the clinical practice in vascular surgery patients who are exposed 
to ischemia–reperfusion injury.
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Introduction: Post-extubation dysphagia (PED) can lead to serious 
health problems in vulnerable critically ill patients, yet routine bedside 
screening may be lacking in many Intensive Care Units (ICUs), possibly 
due to limited awareness for this condition.
Objectives: The present study aimed to establish baseline data on 
the current approaches, the status of perceived best practices to PED 
management and treatment, as well as to assess awareness of PED and 
its consequences. The questionnaire was completed by a designated 
clinician, after consultation with the ICU team.
Methods: A nationwide cross-sectional, online survey was conducted 
of all adult ICUs (n = 14; response rate 100%) in the Republic of Cyprus.
Results: None of the included ICUs had a dedicated speech and 
language pathologist/ therapist (SLP/SLT). More than 85% of ICUs 
reported that there was no standard protocol indicating which 
patients should be screened for PED. Cough reflex testing and water 
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swallow test were the most commonly reported assessment methods 
used to confirm the presence of PED. In the majority of ICUs (64.3%), 
nurses and intensivists were responsible to assess PED as well as SLP/
SLTs. Muscle strengthening exercises without swallowing and swallow-
ing exercises were mostly used to treat dysphagia. Of the ICUs, 71.4% 
reported the need for standard protocols for PED screening. Overall, 
28.6% of the ICUs agreed that PED was common in their unit.
Conclusions: We identified gaps in Greek Cypriot ICUs awareness and 
practice regarding PED management, treatment, and consequences. 
Comprehensive unit-based dysphagia education programs must 
be urgently implemented. Interdisciplinary and collaborative work 
between nurses, intensivists and SLPs is needed to improve the quality 
of care provided.
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Introduction: In Portugal, the use of non-heart beating donors has 
a low expression in the total number of transplants performed. Most 
organ donors are brain-dead patients with central nervous system 
injuries. (1) There is a clear limitation on obtaining organs, so the use of 
“old” donors could be a viable alternative. However, it is questionable 
whether the survival of these grafts is similar to that of newer organs.
Objectives: The authors intend to evaluate the 4-year survival of 
patients undergoing liver transplantation with organs from donors 
over 70 years old.
Methods: Retrospective study including all patients undergoing liver 
transplantation at a transplant center in Lisbon, over a period of two 
years (2017 to 2018). A review of the clinical processes of hospitaliza-
tions and transplant follow- up appointments was carried out over a 
4-year period. Data collection maintained the patients anonymity. 
Comparison was made between the 2 groups (patients transplanted 
with new organs versus those with old organs) regarding patient mor-
tality at 4 years and graft loss requiring retransplantation.
Results: In the 2-year period analyzed, 187 patients underwent sur-
gery, with 10 patients being excluded due to abandonment of the 
centre. 59 liver transplants were performed with livers from donors 
aged over 70 years. Most donors died of cerebrovascular disease (60%) 
followed by traumatic brain injury (34%). The cold ischemia time of 
these grafts was 399  min and the warm ischemia time was 39  min. 
The 4-year graft survival is 83% and the 4-year mortality rate is 10%. 

The transplants of new grafts corresponded to 118. Most donors died 
of cerebrovascular disease (67%) followed by traumatic brain injury 
(24%). The cold ischemia time of these grafts was 417  min and the 
warm ischemia time was 38 min. The 4-year graft survival is 86% and 
the 4-year mortality rate is 9%.
Conclusions: When we analyze graft survival and mortality rate at 4 years, 
there is no significant difference between old grafts and new grafts.
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Introduction: Aortic stenosis is one of the most frequent causes of 
heart failure and might lead to cardiogenic shock. The presence oh 
hemodynamic instability and the comorbidities of our patients makes 
surgical manegement prohibitive. For this reason, the utilization of 
emergency transcatheter aortic valve implantation (eTAVI) is consid-
ered in these selected cases as a therapeutic implement.
Objectives: To describe clínical clinical characteristics of patients 
undergoing eTAVI, evaluation of clinical course and most frequent 
complications related to the procedure.
Methods: Observational, retrospective study from January 2021 to 
December 2022 in an Intensive Care Unit (ICU) of a tertiary care hospi-
tal. Patients undergoing eTAVIwere included. Demographic variables, 
admission to ICU, surgical risk (Euroscore II), left ventricular ejection 
fraction (LVEF) before and after procedure, clinical course and com-
plications were collected. Qualitative variables were described by fre-
quencies; quantitative by mean and interquartile range (IR).
Results: A total of 4 patients were included, 100% male, with a mean 
age of 65 years (61–85). The main reason for ICU admission was acute 
valvular heart disease due to severe Aortic stenosis (50%).
The mean ICU stay was 6.50 days (0.9–13.9) and the total hospital stay 
was 13,50 days (2.58–33.91). The mean Euroscore II was 14,06% (5.03–
23.08), reason for which the surgical intervention was rejected in all 
the cases.
Only de 25% of our cohort needed required mechanical ventilation 
before the procedure with a favorable weaning in the first 8 days 
postprocedure. One patient (25%) developed an acute kidney failure 
requiring continuous renal replacement therapy (CRRT). We notice an 
only case of cardiac arrythmia after TAVI were performed. In our cohort 
we observed a significant improvement of LVEF after procedure with 
statistical significance level p < 0.27 (IC 3.71–31.28).
 

Table 1 (abstract 001109) Demographic data and clinical curse

Clinical features N = 4

Male, n (%) 4 (100%)

Age, mean (IR) 65 (61.75–80.25)

ICU admission

Decompensated heart failure, n (%) 1 (25%)

Miocardial acute infarction killip 3, n (%) 1 (25%)

Symptomatic acute severe aortic stenosis, n (%) 2 (50%)

https://doi.org/10.1007/s00455-021-10389-y
https://doi.org/10.1111/NICC.12359
https://doi.org/10.1111/NICC.12359
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Clinical features N = 4

Euroscore II % (IR) 14.06 (5.03–23.08)

Mellitus diabetes II, n (%) 3 (75%)

Arterial hypertension, n (%) 3 (75%)

Chronic kidney disease, n (%) 2 (50%)

Chronic ischemic heart disease, n (%) 1 (25%)

LVEF before TAVI, mean (RI) 15 (11.25–26.25)

LVEF after; mean (RI) 38 (36.50–47)

Arrythmias; n (%) 1 (25%)

Mechanical ventilation, n (%) 2 (50%)

Vasoactive amines, n (%) 3 (75%)

CRRT, n (%) 1 (25%)

ICU length of stay, mean (RI) 6.50 (0.9–13.9)

Hospital length of stay, mean (RI) 13.5 (2.58–33.99)

Conclusions: In our study we observed a significant clinical and statis-
tical improvement of LVEF after procedure which is related to a recov-
ery of functional class of our patients. Most frequents complications 
described in bibliography such as acute kidney injurie and cardiac 
arrythmias appeared in some of our cases. Despite the limitation of 
the simple size, we notice favorable results, although more studies are 
required to endorse this procedure.
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Introduction: Early and precise prognosis determination in cardiac 
arrest survivors remains challenging despite multimodal approach. 

Currently, the only guidelines-recommended biomarker for early prog-
nostication is neuron-specific enolase (NSE).
Objectives: The aim of our study was to compare prognostic values 
of NSE with novel biomarkers serum tau protein (Tau), neuro-filament 
light chain (Nfl) and Galectin-3 (Gal) at different timepoints after car-
diac arrest and with combination of all four biomarkers.
Methods: Eligible subjects for this single-center prospective study 
were out-of-hospital cardiac arrest survivors. All patients were treated 
with targeted temperature management (33  °C for 24  h) using an 
endovascular device. Blood samples for the measurements of NSE, Tau, 
Nfl and Gal levels were drawn at 24 h (D1), 48 h (D2), 72 h (D3), and 
96  h (D4) after hospital admission. Thirty-day neurological outcomes 
according to the Modified Rankin Scale (mRS) were evaluated as clini-
cal endpoints, poor outcome was defined as mRS 4–6. Prognostic val-
ues of NSE, Tau, Nfl and Gal for the prediction of poor outcomes were 
determined using ROC analysis.
Results: A total of 43 cardiac arrest survivors (mean age 64.2  years) 
were enrolled in the present study. The area under the ROC curve (AUC) 
for NSE was 0.776, P<0.001 at D1, 0.911, P<0.001 at D2, 0.982, P<0.001 
at D3, and 1.0, P<0.001 at D4. The AUC for Tau was 0.823, P<0.001 at D1, 
0.893, P<0.001 at D2, 0.938, P<0.001 at D3, and 0.980, P<0.001 at D4. 
The AUC for Nfl was 0.614, P = 0.232 at D1, 0.782, P = 0.001 at D2, 0.969, 
P<0.001 at D3, and 0.990, P<0.001 at D4. The AUC for Gal was 0.675, 
P = 0.048 at D1 and not significant for D2-4. The comparison of ROC 
curves revealed significantly lower AUC for Gal in comparison to other 
biomarkers at D2-4; a trend to lower AUC was detected for Nfl at D1 in 
comparison to NSE (P = 0.151) and Tau (P = 0.077) with comparable val-
ues at D2, D3 and D4. Numerically, the highest AUC at D1 was observed 
for Tau and at D2, D3 and D4 for NSE. The highest sensitivity for the pre-
diction of poor prognosis with 100% specificity was detected for Tau 
values at D1 (33.3%) or D2 (70.0%) and for NSE values at D3 (92.9%) or 
D4 (100%). Multiple logistic regression revealed that combination of all 
four biomarkers may predict poor prognosis already at D1 with 100% 
specificity and 53% sensitivity (AUC 0.888, P<0.001).
Conclusions: Our results indicate that the novel biomarkers Tau and 
Nfl have comparable predictive value for clinical outcomes as NSE at 
48 to 96 h after cardiac arrest. At the first day after admission the high-
est predictive value has Tau followed by NSE, whereas Nfl is not signifi-
cantly associated with outcomes at this timepoint. Gal values predict 
outcomes only at 24 h.
Combination of all four biomarkers could improve prognosis predic-
tion with high predictive value already the first day.
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Introduction: At the present time the use of VA ECMO as a treat-
ment for refractory cardiogenic shock of any etiology has increased. 
Although its use is on the upswing, the mortality associated to it 
remains high. There are few studies that describe the progress, as well 
as the complications, quiality of life and mortality of patients who req-
uiered VA ECMO once they are discharged from the ICU (intensive Care 
Unit).
Objectives: To describe the characteristics and short and long term 
outcome of shock cardiogenic patient on VA ECMO in a tertiary 
hospital.
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Methods: Observational and retrospective study, in which patients 
with cardiogenic shock requiring ECMO between January 2013 and 
September 2022 were collected. All those patients discharged from 
hospital were followed up until December 2022.
Demographic variables, outcome, complications, and ECMO-related 
variables were collected. Qualitative variables were described by 
median and interquartile range. X2 test was performed for qualitative 
variables and U Mann Whitney for quantitative variables. Survival was 
represented by Kaplan–Meier. Statistical significance was considered 
when p < 0.05.
Results: A total of 135 patients were obtained, whose 96 (71,1%) were 
decannulated successfully. Hospital mortality for those who were 
decannulated was 31,25%. 66 patients were discharged from hospital, 
whose 95,3% were alive at 6 months. The demographic variables, sur-
vival and those variables related to ECMO are described in the Table 1.

Variables
n (%) / Median (IR)

Hospital survival
N = 66

Male 39 (59.1)

Age 52.50 (39.50. 60)

Chronic Kidney Failure 3 (4.5)

BMI > 30 7 (10.61)

Cardiogenic shock aetiology n (%)

Postcardiotomy shock 23 (34.8)

Acute myocardial infarction 21 (31.8)

Acute myocarditis 7 (10.6)

Primary graft failure 6 (9.1)

Right ventricular failure 6 (9.1)

Survival after ECMO withdrawal

6 months 95.53%

12 months 87.5%

60 months 83.33%

Days on VA ECMO 5.0 (3.0;8.0)

Days on mechanical ventilation 11.0 (6.5;46.5)

Peripheral neuropathy 27 (40.91)

Anxiety depressive syndrome 10 (15.15)

Kidney Failure 9 (13.63)

Surgical wound infection 8 (12.12)

Causes of mortality; n (%)

Pneumonia 1 (25)

Hemorrhagic stroke 1 (25)

NYHA classification at 12 months

I 36 (54.54)

II 20 (30.0)

III 9 (13.64)

IV 1 (1.51)

Conclusions: VA ECMO is postulated as an useful implement in the 
management of patients in refractory cardiogenic shock. In our 
cohort, it is associated with raised early mortality, although after hos-
pital stay the survival of these patients remains high.
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Introduction: Covid-19 can be complicated by pneumonia of varying 
severity up to acute respiratory distress syndrome (C-ARDS).
Objectives: The study aim was to describe the clinical, paraclinical and 
evolutionary data of C-ARDS according to the severity.
Methods: We conducted a retrospective study between March 2020 
and February 2021 including all patients hospitalized for C-ARDS 
(according to the Berlin criteria with a positive virological test). We 
included patients hospitalized via the hospital emergency depart-
ment for C-ARDS. Patients who died within 48  h of admission and 
those admitted from another hospital were not included in the study. 
Patients without C-ARDS and those with ARDS of other etiologies were 
excluded. We compared the initial clinical and paraclinical data and 
patients outcomes according to the severity of the ARDS.
Results: We enrolled 215 patients with a mean age of 66 ± 12  years 
and a sex ratio of 1.38. The main comorbidities were hypertension 
(55.8%) and diabetes (45.1%). The median consultation time was seven 
days and was shorter in mild C-ARDS (5 days). Oxygen saturation was 
lower in severe and moderate C-ARDS (80 and 84% respectively) than 
in mild C-ARDS (88%). Lung injury extension was < 10% in four cases 
(1.9%), 10 to 25% in 29 cases (13.5%), 25 to 50% in 67 cases (31.2%), 50 
to 75% in 83 cases (38.6%à) and > 75% in 32 cases (14.9%). C-ARDS was 
mild in 121 cases (56.3%), moderate in 84 cases (39.1%) and severe 
in 10 cases (4.7%). Demographic characteristics, comorbidities, initial 
biological and CT data were comparable between the different sever-
ity stages of C-ARDS. Non-invasive ventilation was the most commonly 
used oxygenation modality; indicated in 204 cases (94.9%) alternating 
with High- flow nasal cannula (HFNC) oxygen therapy in 30 cases. It 
was more indicated in mild (98.3%) and moderate (91.7%) ARDS than 
in severe ARDS (80%). Invasive ventilation was indicated in 28.8% of 
cases (n = 62) and 80% of severe ARDS; after a median delay of five 
days [2–10]. Ventilation was performed in the prone position in 81 
patients (37.7%), 76 of whom received spontaneous ventilation. ICU 
length of stay was comparable between the three stages of C- ARDS. 
The mortality rate was 34.9% (n = 75); higher in severe C-ARDS.
Conclusions: Patients with C-ARDS have a mean age of 66 years. Oxy-
gen saturation and lung injury extension define the C-ARDS severity. 
The most frequent modes needed in C-ARDS are non-invasive ventila-
tion. The use of invasive ventilation and mortality are high in severe 
forms.
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Introduction: Cardiac arrest (CA) represents the extreme of critical 
illness; survivors predominantly die as a result of the deconstructive 
processes affecting the nervous system. While temperature control 
(TC) is routinely practiced, recent evidence indicate that cooling to a 
hypothermic target fails to demonstrate either survival or neurologi-
cal benefit (1,2). We hypothesized this may relate to the rapidity and 
degree of target achievement.
Objectives: To examine the published literature to identify the impact 
of early versus delayed initiation of TC on the rate of survival and neu-
rological outcomes in CA victims. We further assessed the type of cool-
ing method utilised.
Methods: A systematic search was conducted using the following 
databases: PubMed, Cochrane Library and U.S National Library of Med-
icine. Only prospective, randomised, controlled trials were included. A 
meta-analysis was performed using Review Manager software version 
5.4.
Results: The search yielded 11,678 citations of which 11 (ten out-of-
hospital) met the inclusion criteria. 4922 participants were included 
in the analysis. Three methods were utilised to initiate cooling (cold 
fluid, trans-nasal evaporative, and pharyngeal cooling). In six studies 
cooling was commenced during cardiopulmonary resuscitation (CPR), 
and in the remaining five after restoration of spontaneous circulation. 
Survival rates were similar in both groups (RR 1.01; 95%CI 0.92 to 1.11; 
I2 = 0%, p = 0.79). Early cooling also failed to improve neurological 
function (RR 1.01; 95%CI 0.93 to 1.14 I2 = 0%, p = 0.51). However, a 
sub-analysis of two studies comprising 310 patients presenting with 
shockable rhythms suggested early nasal evaporative cooling was 
beneficial (3.4). In six studies, administration of cold fluid during CPR 
was associated with re-arrest occurrence. All ten out-of-hospital stud-
ies failed to reach the target temperature range of 32–34 °C at hospital 
admission.
Conclusions: Early initiation of TC failed to show any survival or neuro-
logical benefit in cardiac arrest survivors though target temperatures 
were not attained. Patients presenting with shockable rhythms may 
benefit from nasal evaporative cooling though larger confirmatory 
studies are needed.
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Introduction: Acute bacterial meningitis is a medical emergency that 
often requires thepatient to be admitted to the ICU. The severity of the 
disease is frequently associatedwith significant morbidity and mortal-
ity. Identifying predicting factors associated withmore adverse clinical 
outcomes is important, in order to optimize care and ultimatelythe 
prognosis of these patients.
Objectives: We aimed to study a cohort of patients admitted to our 
ICU in the last 10 years and do an exploratory analysis to identify fac-
tors associated with a worse diagnosis.
Methods: We performed a retrospective analysis during a 10-year 
period of patients older than 18  years, admitted to a polyvalent ICU 
due to acute bacterial meningitis. Demographic, clinical and out-
come data were collected from medical records in the electronic clini-
cal file. Categorical data is presented as frequency (percentage). We 
performed a descriptive analysis. In addition, we performed logistic 
regression models adjusted to age when considered relevant. Statisti-
cal significance was set at p < 0.05.
Results: We identified 49 patients with the diagnosis of acute bacte-
rial meningitis. Two thirds of the patients were male and the mean age 
was 54.8 years (std 17.6). The mortality during the ICU stay was 10.2%, 
the 28-day and 3-month mortality was 16.3% and 20.4%, respectively, 
and the 6-month mortality was 24.5%.
On univariate analysis, age and Charlson scale were the only variables 
associated with mortality. On binary logistic regression adjusted to age, 
Charlson scale was the only tool that could predict mortality at 1 year 
(OR: 1.550, 95%CI = [1.025, 2.346], p = 0.038), with statistical significance. 
Neither APACHE II (OR = 0.993, 95%CI = [0.867, 1.136] p = 0.913), SAPS 
II (OR = 1.118, 95%CI = [0.967, 1.292] p = 0.132), SAPS 3 (OR = 1.177, 
95%CI = [0.935, 1.481] p = 0.164) nor SOFA score at admission (OR = 1.095, 
95%CI = [0.822, 1.457] p = 0.536) could predict mortality. The same trend 
was observed to mortality at 28 days, 3 months and 6 months.
During the stay at the ICU, 42.9% of the patients had secondary sei-
zures and 22.7% had secondary hydrocephalus prompting the need to 
place an external ventricular drain.
The patients registered significant morbidity levels in the following months 
with 38.9% having a score of 3 or less in the Glasgow Outcome Scale.
Conclusions: In our study, age and higher score at Charlson Scale 
were associated with higher mortality. Also, significant neurological 
disability was observed in the following months, as measured by the 
Glasgow Outcome Scale.
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Introduction: Patients with acute brain injury who require mechani-
cal ventilation (MV) after an urgent intubation are at increased risk for 
ventilator-associated pneumonia (VAP). The benefit of a short course 
of antibiotics in preventing early-onset VAP has been shown in previ-
ous studies, but uncertainty remains.
Objectives: To evaluate the association of early antibiotic exposure 
at the time of ICU admission for other medical reasons with develop-
ment of VAP within 7 days of mechanical ventilation (early-onset VAP) 
in patients with acute brain injury after an urgent intubation.
Methods: Prospective cohort of patients admitted to a special-
ized trauma and neurocritical ICU, from January, 2019 to Decem-
ber, 2022, in a tertiary hospital in São Paulo, Brazil. The analysis 
included patients with an acute brain injury due to traumatic brain 
injury, ischemic or hemorrhagic stroke or aneurismatic suba-
rachnoid hemorrhage; older than 18  years old; who required 
urgent intubation performed in prehospital setting or emergency 
department; and that required MV for at least 48 h. Patients were 
excluded if they were using antibiotics as treatment for an infec-
tion at the time of ICU admission and if they were submitted to 
a considered non-urgent intubation in the operating room. We 
performed an inverse probability weighted analysis adjusting for 
baseline confounders to evaluate the association between expo-
sure to an early antibiotic course for 48  h for other medical rea-
sons, mostly antibiotic prophylaxis for open fractures and cerebral 
spinal fluid fistulas according to hospital guidelines, with devel-
opment of VAP up to 28 days, early-onset (≤ 7 days) VAP and late-
onset (> 7 days but < 28 days) VAP.
Results: A total of 697 patients with acute brain injury were admitted 
to the ICU in the period. Of those, 433 received MV for at least 48  h 
following an urgent intubation (Table 1). Early-onset VAP occurred in 
45 patients (10.4%) and late-onset VAP in 34 (7.9%) patients (Table 2). 
In the weighted pseudopopulation, antibiotic exposure within 48 h of 
intubation was associated with decreased odds of VAP (OR = 0.48, 95% 
CI 0.27–0.84, p = 0.010). The exposure was associated with less early-
onset VAP (OR = 0.41, 95% CI 0.20–0.82, p = 0.011), but not with late-
onset VAP (OR = 0.68, 95% CI 0.30–1.53, p = 0.35). Antibiotics exposure 
was not associated with neither lower ICU (p = 0.34) nor hospital mor-
tality (p = 0.85), but it was associated with more ventilator-free days 
(median difference = 7 days, 95% CI 1.05–12.95, p = 0.021, Figure 1).
Conclusions: Antibiotic exposure within 48  h was associated with a 
reduction in early VAP in patients with acute brain injuries intubated 
in an urgent setting.

Figure 1 (abstract 001117)  Histogram of ventilator-free days

Table 1 (abstract 001117)  Baseline characteristics

Table 2  (abstract 001117)   Patients outcomes
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Introduction: Acute bacterial meningitis is a medical emergency 
that often requires the patient to be admitted to the ICU. Ensuring a 
timely diagnosis and an adequate management is important to reduce 
mortality and to improve the neurological outcome. Lumbar punc-
ture is paramount in the diagnosis and treatment of acute meningitis. 
Increase in spinal fluid LDH level is an indication of either neuronal or 
glial cell injury.
Objectives: We aimed to characterize the patients with acute bacte-
rial meningitis within an ICU setting and study the role of CSF leuko-
cyte count, CSF glucose, CSF proteins and CSF-LDH in the prognosis of 
these patients.
Methods: We performed a retrospective analysis during a 10-year 
period of patients older than 18  years, admitted to a polyvalent ICU 
due to acute bacterial meningitis. Demographic, clinical and outcome 
data were collected from medical records in the electronic clinical 
file. Categorical data is presented as frequency (percentage). We per-
formed a descriptive analysis. Continuous variables were correlated by 
Spearman correlations. Comparisons were made through Mann–Whit-
ney tests. Statistical significance was set at p < 0.05.
Results: We identified 49 patients with the diagnosis of acute bacte-
rial meningitis. Two thirds of the patients were male and the mean age 
was 54.8 years (std 17.6). The mortality during the ICU stay was 10.2%, 
the 28-day and 3-month mortality was 16.3% and 20.4%, respectively, 
and the 6-month mortality was 24.5%.
A definite microbiological diagnosis was achieved in 61.2% of the 
patients. Lysteria monocytogenes and Streptococcus pneumonia were the 
most common agents, accounting for 42.9% of the total cases.
CSF LDH was associated with increased leukocyte count (r = 0.69, 
p < 0.001), CSF proteins (r = 0.44, p = 0.030) and the need to per-
form External Ventricular Drainage (non EVD: 225.4 ± 393.6 vs. EVD: 
683.5 ± 580.2, p = 0.009). Although CSF-LDH is higher in patients who 
died in the follow-up, we found no statistically significant association 
with mortality.
Conclusions: CSF-LDH seems to have a role as a measure of assess-
ment of severity of acute bacterial meningitis and the need for exter-
nal ventricular drainage placement. Prospective studies could clarify 
its role as a potential prognostic marker.
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Introduction: Status epilepticus (SE) is a prevalent condition 
which requires prompt and adequate identification and treat-
ment to prevent excessive morbidity and mortality. This assertion 
become even more challenging when we refer to nonconvulsive 
status epilepticus (NCSE) which is a frequent form of seizures in 
the ICU.
Refractory status epilepticus (RSE) accounts for 12–48% of all sta-
tus epilepticus in general population (1), but this number increases 
amongst ICU patients; furthermore, some of them will progress to 
super-refractory status epilepticus (SRSE).
Objectives: To describe our experience in SE management and prog-
nosis, focusing on RSE, SRSE and NCSE.
Methods: Retrospective, observational study from January 2020 until 
December 2022 of all patients diagnose of SE upon ICU admission or 
who developed it during ICU stay in a Spanish tertiary hospital.
Results: During the period studied 18 SE were diagnosed in our ICU. 
Fourteen were RSE with nine progressing to SRSE (64) and nearly one 
third (5) were non-convulsive status epilepticus (NCSE).
In this group of patients, mean age was 52 ± 19 years old. 55% (10) 
were women. Mean APACHE II score was 18 ± 5. Median ICU length 
of stay was 11 (2–30.5) days, median hospital length of stay was 19,5 
(10.75–53.5) days.
Seventeen of them had at least one risk factor for developing SE: pre-
vious history of epilepsy (7), acute structural brain insult (6), lower-
ing seizure threshold drugs (2), metabolic abnormalities (2), alcohol 
withdrawal syndrome (1) and longstanding structural brain injury (1).
Regarding treatment, the antiseizure medication (ASM) of choice in 
the ICU was levetiracetam, used in more than 85% of the cases (16), 
followed by lacosamide (13), valproate (9), perampanel (8), clonaz-
epam (7), and phenytoin (2).
Alongside with antiepileptic drugs, all of our patients but one received 
continuous IV sedation. Our first choice was the combination of propo-
fol + remifentanil (16), adding midazolam (9) ± ketamine (6). There was 
also one patient who received thiopental and one who received sevo-
flurane. Nearly two out of three (11) patients required two IV sedation 
drugs at the same time.
The median time among survivors to achieve adequate seizure control 
was 1 (0–11) days, and to fulfil IV sedation tapering, eleven patients 
(61%) received three or more AMS simultaneously.
Mean predicted mortality rate as given by APACHE II score was 29.1%, 
whereas mortality among RSE and SRSE in our cohort was 43% (6 out 
of 14) and 67% (6 out of 9) respectively, and it was even higher in NCSE 
patients, 80% (4 out of 5).
The main cause of death was withdrawal of life sustaining treatment 
due to grim neurological prognosis.
Conclusions: Non-convulsive status epilepticus, as well as refractory 
and super-refractory status epilepticus are neurological emergencies 
that increase mortality in ICU patients. Early identification and ade-
quate treatment are of the utmost importance.
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Introduction: Monitoring cardiac output (CO) and tissue oxygenation 
is part of the comprehensive management of critically ill patients in 
the Intensive Care Unit (ICU), especially those in shock. Cardiac output 
is the amount of blood flow ejected by the left (or right) ventricle in a 
unit of time, expressed in liters per minute and is the product of heart 
rate per stroke volume.
CO (l/min) = heart rate (beating/minute) x stroke volume (liters).
Traditionally cardiac output has been measured by thermodilution 
with a pulmonary artery flotation catheter (PAC) or Swan-Ganz cath-
eter. The availability of newer, less invasive cardiac output devices has 
decreased the widespread use of the PAC.
The main ways of measuring cardiac output are: Fick’s principle, Dilu-
tion techniques, Arterial wave analysis techniques, Ultrasound by Dop-
pler principle.
Objectives: Research question: Is there a difference in the measure-
ment of cardiac output reported by minimally invasive monitoring 
compared to cardiac output measured by ultrasonography?
General Objective: To compare the measurement of cardiac output 
measured through minimally invasive continuous monitoring com-
pared with cardiac output measured by ultrasonography.
Methods: Type of study: Transversal, Observational, Prospective, 
Analytical—correlational.
Population: Patients admitted to the adult intensive care service of 
Hospital Juárez de México, from 18 to 85 years, who have minimally 
invasive cardiac output monitoring and cardiac window for ultrasono-
graphic evaluation.
Resources: Minimally invasive continuous cardiac output monitor 
(Flotrac—Edwards Lifesciences™) & VENUE Ultrasound from General 
Electric ™

Results: A total of 18 patients were studied, of which the mean age 
was 37.3 (± 8.2), the female gender was 16 patients (88.9%), 2 patients 
male (11.1%), the mean BMI 29.6 (± 5.9), SOFA mean 11.2 (± 3.1), 
APACHE II median was 17 (range 9–28), SAPS mean was 38.2 (± 13.9). 
The EV1000 values, the mean of SV was 73.8 (± 19), the mean of GC 
7.26 (± 2.5), the mean of SVR 792 (range 629–1202). The measure-
ments by ECOTT, the SV mean was 51.2 (± 14.8), the GC mean was 4.5 
(± 1.6), the SVR mean 1291.7 (± 498), more details in Table 1.
Finally, given the only variable that showed significance, the CG was 
entered into a regression model resulting in an R 0.472 (47%) asso-
ciation, however, a squared or adjusted R2 was performed, leaving 
R2 0.225 (22%). of association between the CG measured by EV1000 
against the CG measured by ECOTT, which explains a weak association, 
the other variables did not show significance. Figure 1.
Conclusions: Cardiac output measurement using a minimally invasive 
monitor (by arterial pulse wave analysis) and the one obtained by transtho-
racic ultrasound do not correlate with each other in critically ill patients.
The measurement of central venous pressure by a pressure transducer 
and the one estimated by abdominal ultrasound in the subxiphoid 
window, have adequate correlation with each other, with statistical 
significance. However, the sample used in the study is a small popula-
tion, so it deserves further study to obtain more data in this regard.
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Introduction: Sterile inflammation induced by major surgery results 
in simultaneous activation of the immune system. Antibiotics are often 
prescribed following sterile surgery to reduce the risk of post-opera-
tive infections. Antibiotics are known to modulate the immune system. 
We hypothesised that antibiotics often used for prophylaxis follow-
ing surgery result in impaired immune response to a bacterial stimu-
lus, which may paradoxically increase the risk of late post-operative 
infections.
Objectives: Identify if amoxicillin, cefuroxime and metronidazole 
impair the innate immune (monocyte and granulocyte) response to a 
bacterial stimulus in vitro.
Methods: Healthy volunteer (n = 16) whole blood was incubated 
in  vitro with heat-killed E.  coli (HKB) and antibiotics for 6  h. Amoxi-
cillin, cefuroxime, metronidazole, and combined cefuroxime-met-
ronidazole were used at concentrations of 5, 15 and 45mcg/ml to 
represent, sub-clinical, clinical, and supra-clinically relevant concentra-
tions respectively.
Flow cytometry was used to assess markers of granulocyte (migra-
tion (CXCR4), activation (CD16, CD66b, CD86), cytokines (IL-1ß, IL-6, 
and TNF-α)) and monocyte (antigen presentation (HLA-DR, and CD86), 
chemotaxis (CCR2 and CXCR4), cytokines (IL-1ß, IL-6, and TNF-α), T-cell 
suppression (PD-L1)) function.
Results: Each antibiotic in isolation resulted in minimal or no altera-
tions to markers of immune function. However, cefuroxime and metro-
nidazole in combination caused an increase in granulocyte TNF-α (a), 
and in monocytes decreased PD-L1, HLA-DR, CXCR4, and CCR2 expres-
sion (b–e).
Conclusions: Commonly prescribed surgical antimicrobial prophylaxis 
induce features of impaired immune function, particularly monocyte 

chemotaxis and antigen presentation (HLA-DR). It needs to be evalu-
ated if lymphocytes are affected, if similar changes occur in patients, 
and the clinical consequences.

Data presented as individual data points (n = 16), horizontal line 
(median), box (interquartile range) and whisker (range). Difference 
between Control (Cont) and E. coli (EC) compared using Wilcoxon test, 
and between EC and all doses of cefuroxime (Cef ) with metronidazole 
(Met) with E.  coli using Friedman test without post-hoc correction. 
Only p-values < 0.05 shown.
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Introduction: Among resuscitative interventions for patients with 
septic shock and persistent hypoperfusion signals (capillary refill 
time > 3 s or serum lactate > 2 mmol/L) after adequate fluid administra-
tion, increasing mean arterial pressure (MAP) from 65 to 85 mmHg in 
previously hypertensive patients could improve end-organ perfusion. 
However, vasopressor titration (either increasing norepinephrine dose 
or adding vasopressin) could also deteriorate cardiac performance, 
splanchnic artery resistance or renal function, leading to worse clinical 
outcomes.
Objectives: We report the initial results of an ongoing physiologic 
randomized controlled study comparing vasopressin vs placebo to 
target a higher MAP in septic shock patients. However, the aim of this 
one is to assess the multidimensional impact of vasopressor titration 
to achieve a MAP of 85 mmHg on cardiovascular performance, tissue 
perfusion, splanchnic artery flow, venous return, and renal function in 
mechanically ventilated, fluid-unresponsive patients with septic shock 
who had a history of hypertension.
Methods: We increased the MAP from 65 to 85 mmHg in patients who 
continued to experience hypoperfusion despite achieving adequate 
fluid resuscitation and a MAP of 65 mmHg. MAP was increased either 
with norepinephrine alone or by adding vasopressin (0.03 UI/min) to 
achieve the MAP target of 85 mmHg for 24 h. We conducted a compre-
hensive ultrasound assessment. Echocardiography, Doppler resistance 
index of the liver, spleen, and kidneys, capillary refill time (CRT) and 
lactate levels were assessed at baseline, after 1 h of achieving the new 
MAP target (85 mmHg), and again at 24 h. Renal and cardiac biomark-
ers were assessed at baseline and at 24 h after achieving the MAP tar-
get. Statistical analysis was performed using the SPSS. A p-value < 0.05 
was considered significant. This study was supported by FONDECYT 
11201220.
Results: Fourteen patients (age 69 ± 11 yr, 50% female) were included 
in this preliminary report. At baseline the APACHE II score was 20 ± 7 
and SOFA score was 9 ± 3. Norepinephrine was used as the only 
vasopressor in 8/14 (57%) patients, while in the remaining 6 (43%) 
patients, vasopressin was added to norepinephrine as indicated. The 
main cardiovascular performance parameters, splanchnic perfusion 
parameters, and biomarkers are presented in Table 1. After 1-h, systolic 
volume increased by more than 10% in 7/14 (50%) patients, showed 
no change in 5/14 (35%) patients, and decreased in 2 (14%) patients. 
Splanchnic artery resistance did not change significantly, whereas por-
tal venous velocity increased significantly due to splanchnic venous 
return. Capillary refill time improved in 5/6 patients (83%) who previ-
ously had an abnormal value (6.5  s [IQR 4.4–10] vs 3.7  s [IQR 2.6–6], 
p = 0.026) and did not change in 8 patients who were within normal 
range. In 5/9 (55%) patients with increased lactate improved at least 
10% in 1-h and increased in 2/5 (40%) patients who had a normal lac-
tate level. Tissue perfusion improved in 7/14 (50%) patients, did not 
change in 2/14 (14%) patients, and deteriorated in 5/14 (36%) patients 
at 24 h. Acute kidney injury was present in eight patients (57%). Renal 
support therapy was initiated in 3 (21%) patients. The ICU mortality 
was 42%, 5 out of 6 non-survivors did not improve tissue perfusion at 
24 h.
Conclusions: In mechanically ventilated patients with septic shock 
who exhibited persistent hypoperfusion despite achieving adequate 
fluid resuscitation and a MAP of 65  mmHg, and history of previous 
hypertension, increasing the MAP from 65 to 85 mmHg improved tis-
sue perfusion in most cases. Despite this significant increase in vaso-
constriction, cardiac performance and markers of regional perfusion 
and biomarkers of organ function did not worsen, showing the safety 
of this strategy. The final results of the study will further increase our 
understanding of improving tissue perfusion by manipulating MAP.
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Introduction: Respiratory quotient (RQ) is the ratio of carbon dioxide 
production  (VCO2) to oxygen consumption  (VO2). Under aerobic con-
ditions, it is primarily determined by energy sources. In anaerobic con-
ditions, there are sharp increases in the RQ related to anaerobic  VCO2.
RQ is measured by analysis of expired gases through a metabolic 
chart, which is not usually available in the ICU. It has been proposed 
that the ratio of venoarterial  PCO2 difference to arteriovenous oxygen 
content difference (Pv–aCO2/Ca–vO2) could be used as a surrogate for 
RQ. In observational studies, a value higher than 1.4 has been associ-
ated with hyperlactatemia and outcome (1). Since metabolic acidosis 
and hemodilution are strong predictors of Pv–aCO2/Ca–vO2, this rela-
tionship does not reflect anaerobic metabolism (2). In experimental 
studies, the correlation between RQ and Pv–aCO2/Ca–vO2 is only poor. 
To the best of our knowledge, these variables have not been com-
pared in critically ill patients.
Objectives: To compare the respiratory quotient measured by indirect 
calorimetry with Pv–aCO2/Ca–vO2. We hypothesized that the variables 
were not interchangeable.
Methods: Septic shock patients (n = 47) undergoing mechanical ven-
tilation with stable hemodynamic and respiratory conditions were 
recruited from two surgical/medical ICU.  VO2,  VCO2 and RQ were 
recorded breath-by-breath using an indirect calorimeter over a 30-min 
period.
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In arterial and central venous blood samples, drawn at the end of 
this period, we measured gases,  O2Hb and hemoglobin to calculate 
Pv–aCO2/Ca–vO2. Oxygen contents were calculated using standard 
formulae.
The relationship between RQ and Pv–aCO2/Ca–vO2 was assessed 
using Pearson’s correlation and Bland–Altman analysis. Bivariate linear 
regression analysis with Pv–aCO2/Ca–vO2 as the outcome variable was 
conducted, and variables showing a P value < 0.30 were entered into a 
multiple linear regression model, looking for its determinants.
Results: No correlation was found between the RQ measured by indi-
rect calorimetry and Pv–aCO2/Ca–vO2 (r = -0.10, P = 0.50) (Figure  1). 
The bias between both variables was 1.09, and the 95% limits of agree-
ment were -1.10–3.27.
The multiple linear regression model showed that Hb, venous  PCO2, 
and venous  O2Hb as Pv–aCO2/Ca–vO2 determinants  (R2 = 0.36, 
P = 0.0007).
Conclusions: This is the first study performed in critically ill patients, 
comparing RQ and Pv–aCO2/Ca–vO2. Neither variable was correlated 
and showed unacceptable-wide limits of agreement. The Haldane 
effect and Hb levels, but not the RQ, are determinants of Pv–aCO2/
Ca–vO2.
Our data showed that Pv–aCO2/Ca–vO2 is a poor surrogate for RQ 
and raises concerns regarding its use for the assessment of tissue 
oxygenation.

Figure 1  (abstract 001124)   Scatter plot between the RQ measured 
by indirect calorimetry and Pv–aCO?/Ca–vO?
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Introduction: Simulation training in medical settings is becoming a 
cornerstone of clinical training (Anthony, 1996; Yunoki & Sakai, 2018). 
Virtual reality (VR) is a new method of delivering simulation offering 
several potential benefits for trainer and trainees as an alternative 
to full-body mannequins based training. Through the Proteus effect 
trainees can feel present while being fully immersed in a virtual world 
(Bian et  al., 2015; Navarro et  al., 2022). VR simulation may affect atti-
tudes, perception and behaviour enhancing active learning. VR-simu-
lation can generate personalised scenario’s effective for differentiated 
learning, as it enables practicing situational awareness, decision mak-
ing, triages of possible actions and other multitiered response systems 
in a highly stressful, but safe environment.
Objectives: The main objective of this study was to develop and eval-
uate a VR-scenario training program for anaesthesiologist-intensivists 
tailored to the needs and experience of the trainees and simulation 
trainers with a multidisciplinary expert team involved throughout 
the development process to guide all design decisions. Physiologi-
cal features of the patient were adaptable by the trainer via a trainer 
dashboard to be able to induce stress amongst trainees and train 
performance and crisis resource management under pressure. The VR-
simulation was built for multiplayer use.
The authors explored user experiences of trainees and a trainer dur-
ing a final evaluation of the VR-simulation. They identified a workflow 
for all basic components of the VR application for further development 
and extension of the VR-simulation.
Methods: This user-centered design (UCD) used an iterative design 
process to develop a VRsimulation for anaesthesiologist-intensivists. 
The protocol was approved by the Institutional Science Committee 
and received a certificate of no rejection from the Institutional Review 
Ethics Committee. The multidisciplinary expert team consisted of one 
anesthesiologist, one intensivist, one resident, and two VR-developers. 
The authors adapted the Failure Modes and Effects Analysis (FMEA) as 
it identifies possible system failures and vulnerabilities in complex pro-
cesses (Ashley et al., 2010; Davis et al., 2008). The authors assessed con-
tent validity and face validity through a final evaluation. Quantitative 
outcome measures included the Virtual Embodiment Questionnaire 
and the Multimodal Presence Scale, expressed in frequencies and per-
centages. Qualitative outcome measures with focus group interviews 
were analysed adapting a thematic analysis framework.
Results: Three simulation prototype iterations were made, each evalu-
ated with a simulation setting, debriefing and FMEA with the multidis-
ciplinary expert team. After every simulation, feedback was provided 
to the mechanical engineering team, designs iterations were made 
and the modified prototype was tested and adapted until thematic 
saturation was achieved. Five trainees and one trainer were included 
in the final evaluation of the VR-simulation. Quantitative outcome 
measures and qualitative outcome measures reported potency of the 
VR-simulation with sentiment of presence and effective immersion. No 
serious adverse events were reported.
Conclusions: This study elaborated on the development of a VR-sce-
nario training program with the potency of experimental learning with 
VR. It may contribute to further research and healthcare educational 
programs avid to use immersive simulation learning with VR.
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Introduction: A staging system to predict the survival of severe cor-
onavirus disease 2019 (COVID-19) could be useful for the appropri-
ate allocation of medical resources. However, appropriate systems to 
predict survival of severe COVID-19 patients receiving ECMO were not 
well established.
Objectives: To develop a novel staging system to predict survival of 
patients with severe COVID-19 receiving ECMO.
Methods: We developed a prospective national registry cover-
ing > 80% of intensive care units in Japan. Patients with severe COVID-
19 who received ECMO were divided into two groups: a development 
cohort and a validation cohort. Using variables identified by a Cox 
proportional hazards model associated with survival in patients with 
severe COVID-19 who received ECMO, AVEX score (Age, Ventilator days 
before starting ECMO and institutional EXperience of ECMO for COVID-
19) was developed. Each score was defined as follows and a total score 
of 0 to 5 was calculated: age ≥ 59  years, 2 points; age < 59  years, 0 
points; ventilator days before starting ECMO ≥ 2 days, 2 points; ventila-
tor days < 2  days, 0 points; institutional ECMO experience for COVID-
19 < 10 cases, 1 point; experience ≥ 10 cases, 0 points. According to 
the AVEX score, AVEX stages were defined as follows: 0–1 points were 
defined as stage 1, 2–3 points as stage 2 and 4–5 points as stage 3. The 
association between AVEX stage and survival was analyzed using the 
Kaplan–Meier method.
Results: A total of 9,745 patients received mechanical ventilation, of 
whom 1,214 (12%) received ECMO between January 2020 and Octo-
ber 2021. The overall survival rate of patients who received ECMO was 
64%. The number of patients in the development cohort with AVEX 
scores of 0, 1, 2, 3, 4 and 5 points was 95 (16%), 78 (13%), 149 (25%), 
133 (22%), 72 (12%) and 80 (13%), respectively. The number of patients 
in the development cohort with AVEX stages 1, 2 and 3 were 173 
(29%), 282 (46%) and 152 (25%), respectively. The 90-day survival rates 
were 84%, 64% and 41%, respectively. AVEX stage was significantly 
associated with survival (p < 0.001).
The number of patients in the validation cohort with AVEX stages 1, 
2 and 3 were 185 (30%), 280 (46%) and 142 (23%), respectively. The 
90-day survival rates were 82%, 67% and 51%, respectively. We con-
firmed that the AVEX stage was significantly associated with survival in 
the validation cohort (p < 0.001).
Conclusions: AVEX staging system significantly predicted 90-day sur-
vival in patients with severe COVID-19 who received ECMO.

Kaplan–Meier curves showing the association between a novel stag-
ing system (AVEX stage) and survival in severe COVID-19 patients who 
received ECMO. Kaplan–Meier curves for (A) the development cohort 
and (B) the validation cohort.
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Introduction: Ultrasonic parameters like the diaphragm thickness 
(DT) and diaphragmatic excursion (DE) are being increasingly used 
to measure diaphragmatic function during mechanical ventilation. 
Advanced doppler modes like Pulse wave Tissue Doppler imaging (PW-
TDI) can be used to quantify the peak velocity of the diaphragm which 
reflects the diaphragmatic strength. However, TDI of the diaphragm 
has been scarcely used to assess the characteristics of diaphragmatic 
contraction and relaxation. We hypothesize that, diaphragmatic TDI 
can help predict weaning in critically ill mechanical ventilated patients.
Objectives: To determine the diagnostic accuracy of diaphragmatic 
PW-TDI parameters in predicting weaning outcomes in critically ill 
mechanically ventilated patients. We also compare the performance 
of TDI derived parameters with that of conventional ultrasound-based 
parameters for prediction of weaning and outcomes.
Methods: Forty mechanically ventilated patients eligible for sponta-
neous breathing trial (SBT) after a minimum 48 h of mechanical ven-
tilation were included in the study. Conventional 2D parameters {DE, 
DT, Diaphragmatic Thickening Fraction (DTF), DE time index (DETI) & 
Diaphragmatic Rapid Shallow Breathing Index (RSBI)} & Tissue Dop-
pler parameters {peak contraction velocity, peak relaxation velocity, 
inspiratory velocity time integral (VTI) and expiratory VTI} were meas-
ured at end of SBT. Patients were classified as weaning success (WS) 
or weaning failure (WF) depending on requirement of respiratory sup-
port within 48 h of extubation.
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Results: Half of the patients had successful weaning and extuba-
tion. The PW-TDI parameters: contraction velocity, relaxation velocity, 
inspiratory VTI and expiratory VTI; were found to have low sensitivity 
(50%, 45%, 50% & 55% respectively) and high specificity (100%, 100%, 
95% & 90% respectively) for prediction of successful weaning. Among 
all parameters, contraction velocity was found to the independent 
predictor of successful weaning, from logistic regression analysis and 
the inspiratory VTI had the best discriminating ability with a AUC 
0.985, 95% CI 0.884–0.993. The AUC curves of all the parameters of PW-
TDI were better than that of RSBI. The AUC curves of the two models 
using 2D and PW-TDI parameters were found to be comparable ( 0.86 
vs. 0.87) and both are similar in predicting outcomes.
Conclusions: PW-TDI measurement of diaphragm during weaning is 
a promising new tool in predicting weaning outcomes. All TDI param-
eters performed better than RSBI for prediction of successful weaning 
and are found to be comparable to the conventional 2D diaphragm 
measurements.
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Introduction: Sarcopenic obesity is defined as the presence of dis-
function and low muscle mass, its associated with higher mortality 
and complications in critically ill patients, Low muscle mass, a compo-
nent of sarcopenia, is proposed as an independent predictor of poor 
outcome including fewer ventilator-free days, longer ICU stay, hospi-
talization, and higher mortality.
Despite de gold standard of muscle mass measurement with CT scan 
is at L3 level, the measurement of T12 level has proven to be equally 
valid.
SMI (Skeletal Muscle Index) values of < 46.2  cm2/m2 (men), < 30.6 
cm2/m2 (women) established as a component of the diagnosis of 
sarcopenia.
In concern to measurement tools, are proposed methods such as 
MRI, densitometry, bioimpedance, which are complex to implement 
in critically ill patients and hospitals with limited resources. Most 
patients admitted to ICU have chest CT scan as an ordinary study. 
The measurement of muscle mass at the t12 level could be useful to 
diagnose low muscle mass and this could be a predictive factor of 
complications.
Objectives: Primary outcome: Determine if obese patients with low 
muscle mass have greater mortality during their admission to ICU.

Secondary Outcomes: Determine if obese patients with low muscle 
mass have more complications such as, higher days of mechanical 
ventilation, ICU stay length, acute kidney injury, renal replacement, 
vasopressor use and intrahospital infections.
Methods: Cross-sectional study, Observational, Descriptive, 
retrospective
The total number of patients with Obesity were diagnosed by BMI 
greater than 30 who were admitted to the ICU of the Hospital Juárez 
de México from October 2022 to February 2023, including patients 
who had chest CT scan in the first 4 days of hospital admission It was 
performed Imaging measurements of the muscle area at the T12 level, 
defining the paraspinal, transverse, oblique, and rectus abdominis 
muscles. A review of the files of these patients was carried out to 
determine and record their clinical evolution.
Results: The data collected statistically evaluated with the statistical 
program SPSS v23
Of the twenty initial patients included, seven were discarded, obtain-
ing an N of thirteen patients, with average age of 44 years, average 
BMI of 34.1, 61.5% women, 38.5% men, SMI mean of 22; a 100% of the 
patients had low muscular mass, 38.4% result on death during ICU 
stay. The OR was not significant for predicting mortality risk associated 
with low muscle mass. OR de 0.222 IC (0.020–2.451).
Conclusions: We cannot compare the groups of obese patients with 
low muscular mass and mean muscular mass because all patients had 
low muscular mass, we had non significative -statistical data about 
mortality, ICU stay length, mechanical ventilation length, Acute Kidney 
Injury, Metabolic control, or prognosis association with SOFA, APACHE, 
SAPS or NUTRIC Score; a bigger sample group is a required to obtain 
more significative results.

Measurement of muscle mass at the level of T12
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Introduction: During the first week of critical illness in the Intensive 
Care Unit (ICU), massive loss of muscle strength occur. Multiple organ 
failures and deep sedation relates to a lower degree of mobilization. 
Immobilization is a risk factor for developing Intensive Care Unit 
Acquired Weakness (ICU-AW) (1–6).
Early mobilization (EM) and rehabilitation may improve patient mobil-
ity during ICU and hospital admission, reduce the incidence of delir-
ium and increase the number of days alive after hospital stay (7).
Several publications report different types of barriers to early mobiliza-
tion. One type of barriers are physiological. These barriers are hemo-
dynamic and respiratory instability and the use of continuous renal 
replacement therapy (CRRT).
Examples of recommendations from safety protocols regarding EM, 
are the level of Fraction of Inspired Oxygen (FiO2) below 0,6, level 
of Positive End Expiratory Pressure (PEEP) below 10 cm H2O during 
Mechanical Ventilation (MV), no vasoactive drugs or no increase in 
vasopressor in the past 2 h and the presence of CRRT (8–9).
The general ICU at Odense University Hospital is a 27-bed ICU with 
more than 20 years of practice with a no-sedation strategy. In our 
daily care, nurses and physiotherapists assess the patient in col-
laboration during daytime to explore the possibility for EM. In the 
evening, the nurses assess the patient. Our unit has a 1:1 patient-
nurse ratio.
Objectives: To explore the practice regarding EM in our unit.
Inclusion criteria: Adults from both medical and surgical specialties 
with at least 24 h of admission.
Inclusion dates from 1/1 2021–31/12 2022.
Only patients undergoing MV from these groups is included:
PEEP > 10 cm H2O or FiO2 > 0,6
Noradrenaline infusion.
CRRT 
EM is defined as mobilization during the first 7 days of admission in 
the ICU.
Methods: A retrospective, quantitative study.
Data is extracted from Critical Information System, CIS via the HealthQ 
system. Data is extracted anonymously.
Results: From 1/1 2021 to 31/12 2022, a total of 3257 adult patients 
was admitted to our general ICU. 1124 of these underwent mechanical 
ventilation. Preliminary data analysis shows, that:

  • 463 patients had a PEEP of 10 cm H2O or more. 148 (32%) 
patients were mobilized. A total of 474 mobilizations was regis-
tered.

  • 825 patients had a FiO2 of 60% or more. 78 (11%) patients was 
mobilized. 216 mobilizations was registered.

 • 86 patients underwent CRRT. 14 (16%) was mobilized. A total of 
21 mobilizations was registered.

Further results will be presented at the conference.

Conclusions: Data from a period of two years show, that EM of the 
most critically ill and mechanically ventilated patients in our ICU was 
possible during the first 7  days after admission. EM occured in 32% 
of patients with a PEEP of 10 cm H2O or more, 11% of patients with a 
FiO2 of 60 or more and 16% of patients undergoing CRRT.
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Introduction: Subarachnoid hemorrhage (SAH) is frequent among 
neurocritical patients and is related to disability and mortality. 
Through several specific scores and scales at the admission in Intesive 
Care Unit (ICU), it has been estimated morbidity and mortality in this 
group of patients.
Objectives: To analyze prognostic factors related to severe disability 
or mortality in patients with subarachnoid hemorrhage admitted to 
ICU.
Methods: Retrospective, observational study performed on 
patients with SAH admitted to ICU of HGU Greogrio Marañon 
between 2021 and 2022  years. Epidemiological data, cardiovas-
cular risk factors, Charlson comorbidity index, organic support, 
intraventricular hemorrhage (IVH), type of aneurysm treatment, 
ciruculation affected by the aneurysm, presence of vasoespasm 
and patient clinical characteristics were collected during ICU stay. 
The prognostic scores and scales collected were: SOFA, APACHE II 
scores, modified Fisher, Hunt & Hess (H&H) and World Federation 
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of Neurosurgical Societies scale (WFNS). Severe disability or mor-
tality was defined by the modified Rankin scale (mRS) (unfavorable 
mRS: 4–5-6).
Descriptive data were expressed as means with standard deviation 
for normally distributed continous variables, medians with inter-
quartile range (IQR), for non-normally distributed variables, and 
percentages for categorical data. Chi-square (RR) for the qualitative 
variables, and t student for the quantitative variables performed for 
the univariate analysis. The prognostic factors of severe disability 
or mortality in SAH were obtained by multiple logistic regression 
analysis.
Results: Fifty two patients were included. 78.8% were female, mean 
age was 57 ± 12  years and Charlson comorbidity index 0 pts (0–1). 
38.5% smoking, 34.6% Hypertension, 21.2% dislypidemia, 11.5% Mel-
litus Diabetes. Intracranial aneurysm location: Anterior communicatig 
artery 30.8%, Middle cerebral artery 26.9% (80.8% anterior circula-
tion) and 19.2% vertebrobasilar. Intracranial aneurysms were treated 
in 84.6% (endovascular 55.8% and surgical treatment 28.8%). 71.2% 
of patients had IVH and the 50% needed external ventricular drain-
age. Vasoespasm during ICU stay was 48.1%. Severity scores: APACHE 
II (11 ± 7), SOFA (5 ± 5), GCS (10 ± 5). The 59.6% of patients needed 
mechanical ventilation, 32.7% needed tracheostomy for weaning. SAH 
specific scales: Modified Fisher (3 ± 1), WFNS (3 ± 2) and H&H (3 ± 2). 
The mRS unfavorable was observed in 31% and the In-hosital mortal-
ity was 23%
In the univariate analysis, the variables related to unfavorable mRS 
were: age (66 ± 15 vs 54 ± 10; p = 0.003), WFNS (OR 2.49; 95% CI 1.58–
3.93), H&H (OR 2.71; 95% CI 1.66–4.44), intraventricular hemorrhage 
(RR 1.48; 95% CI 1.18–1.85), mechanical ventilation (RR 11; 95% CI 
1.29–93.39), APACHE II (OR 1.19; 95% CI 1.08–1.31) and Glasgow scale 
at the admission in ICU (OR 0.75; 95% CI 0.65–0.87).
In the multivariate analysis, on a máximum model including the pre-
viously described, the age (OR 1.19; 95% CI 1.09–1.31) and H&H scale 
(OR 2.71; 95% CI 1.66–4.44) were the only variables independently 
associated with unfavorable mRS in patients with SAH.
Conclusions: In our experience, the only factors independently associ-
ated with severe disability and mortality in patients with SAH admit-
ted to ICU were the age and the Hunt & Hess scale.
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Introduction: Chest X-rays (CXR) are a common imaging investiga-
tion in Critical Care. Guidance from the British Thoracic Society (BTS) 
(1) suggests that those with an abnormal CXR should have follow up 
imaging in 6 weeks if they have a higher risk of malignancy (age > 50 
or smoker), or persisting symptoms/signs. We reviewed our compli-
ance with this recommendation.
Objectives: To assess whether patients who met criteria for follow up 
CXRs after discharge from critical care were being followed up with 
surveillance imaging as per the BTS guidelines.

Methods: Ethical approval was considered but deemed not to be 
required as this project was an audit against of practice versus a gold 
standard. A search was made of the Scottish Intensive Care Society 
Audit Group (SICSAG) Database "Wardwatcher" for all admissions to 
our unit over a 5-year period from January 2018 until February 2023. 
Participants were included on the basis of either a SICSAG or APACHE 
II diagnosis of pneumonia of any cause. Patient notes were then 
reviewed to assess whether a follow up CXR was necessary and, if so, 
whether one was carried out. We included those who underwent cross 
sectional imaging as having had appropriate follow up on the basis 
that this is a more sensitive test than CXR.
Results: 199 patients were found to meet criteria for inclusion. Of 
these, 21 did not require a follow up CXR and 1 left the area before fol-
low up. A further 43 patients died within the 6 week follow up period.
Of the remaining, 134 patients met criteria for requiring a follow up 
CXR after 6 weeks. 63 patients (47%) within this group did not have 
follow up imaging.
Conclusions: We are currently not meeting the standard set out by 
the BTS and we aim to review our processes and assess how we can 
improve this. However, discharge from Critical Care, and subsequently 
hospital, is a complex process involving multiple specialties and dis-
ciplines from both primary and secondary care. Governance of follow 
up is a challenging issue and one that will require careful consid-
eration as we consider how best to alter our processes to meet this 
standard.

Chart 1 (abstract 001139) Follow up on basis of high-risk criteria—
over 50s and under 50 but smoker
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Introduction: Traumatic brain injury (TBI) is associated with death 
and life-changing long-term disability. TBI may occur alongside pol-
ytrauma, which can further complicate its care. Patients with TBI are 
often transferred to specialized neuro-surgical centres as part of their 
care but this does not always happen due to resource limitation and 
type/severity of injury.
Objectives: The objective of the study was to compare demograph-
ics, injury characteristics and outcomes of TBI patients who were 
transferred to a neurosurgical centre with TBI patients who remained 
in a regional trauma unit (RTU) without neurosurgical support, as pro-
tocol development for the management of TBI in patients in regional 
trauma units.
Methods: This was a retrospective observational study of patients pre-
senting between Jan 2010 and Jan 2020 to a regional trauma unit criti-
cal care with TBI. Exclusion criteria were hanging injuries and unknown 
outcomes of interest. Data collected included demographics, length of 
stay, transfer, ASA physical classification, mechanism of injury, trauma 
type (isolated TBI (iTBI) or polytrauma and traumatic brain injury (pTBI)), 
injury severity score (ISS) and GCS. The Adapted Clavien Dindo in Trauma 
(ACDiT) score > 2 and mortality were recorded in 30 days, 90 days and 
1 year. Patients were stratified based on transfer and trauma status.
Results: A total of 202 patients were included in the study, of which 
38 (18.8%) were transferred to a neurosurgical centre and 164 (81.2%) 
were managed in the regional trauma unit (Table 1). The overall mor-
tality rate at 1 year was significantly higher in patients with iTBI com-
pared to pTBI (41% vs. 23%,p = 0.009). This was also significantly higher 
for patients who were not transferred compared to those who did 
(35% vs. 13%, P = 0.016). However, when transferring status was sub-
grouped by polytrauma there was no statistical significance for iTBI 
or pTBI (p = 0.085 and p = 0.09 respectively). There was no difference 
between patients with an ACDiT score > 2 in those who were trans-
ferred (44.7% vs. 39.6%, p = 0.694) or who had iTBI vs. pTBI (47% vs. 
35.9%, p = 0.15). Predictors of significance of ACDiT > 2 were age > 65, 
ASA grade 4 and severe TBI (Severe TBI OR 19, p. value < 0.005).
  .

Table 1 (abstract 001140) Demographics, injury characteristics and 
outcomes based on transfer (T), pTBI or iTBI

iTBI‑RTU (70) iTBI‑T (15) pTBI‑RTU 
(94)

pTBI‑T (23) P value

Age 57.4 (19.7) 51.8 (21.4) 49.3 (20.9) 43.0 (20.2) 0.014

Gender (% female) 18 (25.7%) 3 (20.0%) 21 (22.3%) 5 (21.7%) 0.958

ASA 1
2
3
4

15 (21.4%)
16 (22.9%)
31 (44.3%)
8 (11.4%)

5 (33.3%)
3 (20.0%)
5 (33.3%)
2 (13.3%)

37 (39.4%)
34 (36.2%)
20 (21.3%)
3 (3.19%)

13 (56.5%)
5 (21.7%)
4 (17.4%)
1 (4.35)

0.004

Mechanism Assault
Fall < 2m
Fall > 2m
RTA 

6 (8.57%)
50 (71.4%)
11 (15.7%)
3 (4.29%)

4 (26.7%)
7 (46.7%)
2 (13.3%)
2 (13.3%)

5 (5.32%)
15 (16.0%)
19 (20.2%)
55 (58.5%)

0 (0.00%)
5 (21.7%)
7 (30.4%)
11 (47.8%)

 < 0.001

ISS ISS < 9
ISS < 16
ISS > 16

1 (1.43%)
61 (87.1%)
8 (11.4%)

0 (0.00%)
13 (86.7%)
2 (13.3%)

0 (0.00%)
91 (96.8%)
3 (3.19%)

0 (0.00%)
23 (100%)
0 (0.00%)

0.064

GCS 0–8
9–12
13–15

30 (42.9%)
12 (17.1%)
28 (40.0%)

6 (40.0%)
2 (13.3%)
7 (46.7%)

38 (40.4%)
9 (9.57%)
47 (50.0%)

5 (21.7%)
5 (21.7%)
13 (56.5%)

0.342

Lenth of stay 2.46[1.66;4.03] 1.71[0.39;10.4] 4.74[2.00;11.7] 2.44[0.54;8.96] 0.008

ACDiT > 2 33 (47.1%) 7 (46.7%) 32 (34.0%) 10 (43.5%) 0.358

iTBI‑RTU (70) iTBI‑T (15) pTBI‑RTU 
(94)

pTBI‑T (23) P value

Mortality 30days
90days
1 year

30 (42.9%)
32 (45.7%)
32 (45.7%)

3 (20.0%)
3 (20.0%)
3 (20.0%)

23 (24.5%)
24 (25.5%)
25 (26.6%)

1 (4.35%)
2 (8.70%)
2 (8.70%)

0.001
0.002
0.002

Conclusions: Patients with TBI who are not transferred to a neurosur-
gical unit have increased mortality rates. Age > 65 and severe TBI are 
strong predictors of mortality. These findings highlight the need for 
early recognition and management of TBI patients to improve their 
chances of survival and develop specific guidelines for the peri-trans-
fer period.
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Introduction: Delirium is an acute physiologic disruption of brain net-
works experienced by 10–50% of hospitalized and 30–60% of critical 
care patients, leading to increased mortality and morbidity. Evidence 
exists to detect, prevent, and treat delirium. The worldwide extent of 
delirium management structures and processes in clinical practice 
remains unknown.
Objectives: To assess the delirium practice and delirium prevalence 
in wards and units caring for pediatric and adult hospitalized patients.
Methods: This was a non-funded, prospective, cross-sectional, sur-
vey study across 44 countries completed on World Delirium Aware-
ness Day, March 15th, 2023. A 39-question survey was available on 
3/15/23 for participating clinicians to complete via SurveyMonkey. The 
primary outcome is the prevalence of delirium in present patients in 
the morning (8 a.m.) and in the evening (8 p.m.), each ± 4 h. Second-
ary outcomes included the use of pharmacological and non-pharma-
cological interventions, use of protocols and education, and priorities 
for future care and research. Descriptive statistics was performed for 
demographic and clinical characteristics. The primary outcome was 
compared across age groups and settings.
Results: In total, data from 44 countries (all continents, n = 1,714 
wards/units, n = 37,395 inpatients) were collected. The delirium assess-
ment rate in the morning was 69.6% (26,033/37,395) and in the even-
ing was 68.8% (23,305/33,891). Validated assessment tools were used 
in 66.2% (n = 1,134 wards/units) of wards/units, compared to 22.8% 
(n = 391) non-valid tools such as personal judgement, and other tools 
(11%, n = 189); the most frequently reported validated tool was the 
CAM-ICU (20.2%, n = 347/1,698). In total 15,774 patients were assessed 
with a validated assessment tool, of those were 18.2% (2873/12901) 
delirium positive in the morning and 17.9% (2503/11460) were 
delirium positive in the evening. In wards/units with valid delirium 
assessments, delirium prevalence was significant different between 
continents, age groups, disciplines, and ward/unit types (all p < 0.001). 
The most frequently reported prevention measures were pain man-
agement (90.4%, n = 1,462), mobilization (86%, n = 1,390), and 
adequate fluids (84.1%, n = 1,360). The most frequently reported phar-
macologic interventions were Haloperidol (51.9%, n = 787), Quetia-
pine (42.8%, n = 649), and reducing delirogenic drugs (33.7%, n = 511). 
Shortage of staff (58.4%, n = 930), lack of time to educate staff (52.4%, 
n = 834), and missing knowledge about delirium (40.4%, n = 644) were 
the most reported barriers.
Conclusions: Delirium is a worldwide problem. In this cross-sectional 
prevalence study, every fifth to sixth inpatient was assessed as being 
delirious. Findings from this study can inform future quality improve-
ment projects. The developed research infrastructure can be used 
to evaluate efforts to improve delirium detection and prevention on 
World Delirium Awareness Day 2024.
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Introduction: Traumatic spinal injury (TSI) has important physical, 
social and emotional consequences for the patients. Surgical stabiliza-
tion and decompression plays an important part in its management 
but the best timing is still not fully understood.
Methods: To evaluate the impact of two different surgical timing 
strategies [early (< 48 h) vs. late (> 48 h)] in major TSI, we performed a 
retrospective single centre study of all patients consecutively admit-
ted to an ICU of a University Hospital from 2019 to 2021. Besides 
demographic data, TSI characteristics, organ support, ICU and hospi-
tal length of stay (LOS) and short- (ICU and hospital) and long-term 
(1 year) mortality were collected.
Results: Of the 99 patients with TSI (15.1% of all trauma admissions), 
63 (63.6%) had major TSI. Most of them were male (76.2%) with a 
median age of 56 years and a median SAPSII score of 26. At least one 
comorbidity was present in 61.9% of the patients. According to the AO 
Spine Classification, 30 were type A (47.6%), 7 were type B (11.1%) and 
C were 24 (38.1%). Regarding the level of fractures, 19.0% had sub-
axial TSI, 44.4% had cervical TSI and 63.5% dorsolumbar injury. Isolated 
TSI was only documented in 8 patients (12.6%). Invasive and non-inva-
sive mechanical ventilation were used in 27 (42.8%) and 14 (22.2%) 
patients, respectively. 44.4% needed vasopressor support. Tracheos-
tomy was done in 5 patients (7.9%). ICU, hospital and 1 year mortality 
were 9.5%, 14.3% and 19% respectively.
No statistically significant differences were observed between patients 
submitted (n = 38; 60.3%) or not (n = 25; 39.7%) to surgical interven-
tion, regarding baseline characteristics, organ support and both short- 
and long-term mortality.
Early surgical treatment (EST) was performed in 18 patients (47.4%). 
Compared to late intervention, no differences wereobserved regarding 
demographic data, general and specific severitytrauma scores, AO Spine 
classification, mono vs. polytrauma, need and duration of mechanical 
ventilation or tracheostomy and rate of nosocomial infections. Duration 
of vasopressor support was lower in EST group (3 vs. 8.5 days; p = 0.007). 
Although not statistically significant, time to rehabilitation was also 
shorter in EST (5 vs. 13.5 days; p = 0.1). ICU LOS was shorter in EST group 
(4.5 vs. 11 days; p = 0.049) but no differences were found in terms of 
hospital LOS. ICU and hospital mortality were similar, but one-year mor-
tality was significantly lower in EST group (0% vs 20%; p = 0.048).
Conclusions: In major TSI, surgical treatment was not associated with 
a worse outcome. If performed in the 1st 48 h, it allowed earlier reha-
bilitation and was associated with a lower ICU LOS and lower 1  year 
mortality.
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Introduction: Risk prediction of morbimortality through the use of 
scoring systems and specific scales in the intensive care unit (ICU) is 
important in subarachnoid hemorrhage (SAH).
Objectives: The purpose of this study was to assess the predictive 
prognosis value of the different severity scoring systems used in the 
ICU and the specific scales for patients with SAH.
Methods: Retrospective study performed of patients with subarach-
noid hemorrhage admitted to ICU of HGU Greogrio Marañon in 2021 
and 2022 years. Epidemiological data and patient clinical characteris-
tics were collected. Scoring systems and specific scales for SAH were 
SOFA, APACHE II, modified Fisher, Hunt & Hess (H&H) and World Fed-
eration of Neurosurgical Societies scale (WFNS). The prognostic of the 
patients was assessed by the modified Rankin scale (mRS), considering 
unfavorable mRS 4–5-6 (moderate-severe).
Descriptive statistics were expressed as mean ± SD or median (inter-
quartile range) for continous variables and percentage for categorical 
data. The ability of the scoring systems to discriminate prognosis was 
assessed using the area under the receiver operating characteristic 
curve (AUROC). Estimation of their calibration was established through 
Hosmer–Lemeshow goodness of fit test.
Results: Fifty two patients were included. 78.8% were female, mean 
age was 57 ± 12  years and Charlson comorbidity index 0 pts (0–1). 
Severity scores: APACHE II (11 ± 7), SOFA (5 ± 5). Specific scales: Modi-
fied Fisher (3 ± 1), WFNS (3 ± 2) and H&H (3 ± 2). The unfavorable mRS 
was 31%. Length of stay in hospital was 41 ± 29  days and mortality 
23%.
It was confirmed that severity scores and specific scales were predictor 
of severe disability or mortalitiy (unfavorable mRS), except Modified 
Fisher scale: APACHE II (OR 1.19; 95% CI 1.09–1.31), SOFA (OR 1.22; 95% 
CI 1.06–1.40), WFNS (OR 2.49; 95% CI 1.58–3.93) and H&H (OR 2.71; 
95% CI 1.66–4.44).
Using the AUROC curves (Table 1), H&H score on admission was found 
to be the most reliable scoring system to discriminate unfavorable 
mRS (AUROC 0.86, CI 0.76–0.96) with a good calibration ability (Chi-
squared 1.42, p = 0.70), followed by the APACHE II score (AUROC 
0.83, CI 0.72–0.94) with good calibration ability too (Chi-squared 3.99, 
p = 0.86). However, there were no significant differences in the ability 
to discriminate between the scales analyzed (Figure 1) (Table 2).
Conclusions: Our data show that the specific scales for subarachnoid 
hemorrhage were not superior to the standard scoring systems used 
in critically ill patients. Of all the severity scores analysed, the greatest 
discriminatory power was observed in the Hunt & Hess scale.

Table 1 (abstract 001144) .

Table 2 (abstract 001144) .

Figure 1 (abstract 001144) .
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Introduction: Critical illness and ICU treatment, can cause physical, 
mental and cognitive symptoms (which we know as post-intensive 
care syndrome (PICS)). These symptoms are associated with increased 
mortality, higher health care costs, and lower quality of life. The 
COVID-19 pandemic has led to an increase in the number of critically 
ill patients who required ICU treatment, with many survivors at risk of 
experiencing PICS.
Objectives: To evaluate the socio-health care and support provided 
by the National Health System after one year of survival of critically ill 
patients by COVID-19.
Methods: This cross-sectional study among critical ill COVID-19 
survivors aged 18  years and above one year after ICU discharge 
through phone-based questionnaire and the medical record was 
reviewed to assess the use of health resources. Categorical vari-
ables are expressed as counts and percentages and were compared 
using the χ2 test and Fisher test; continuous variables are expressed 
as medians and interquartile range (IQR) and were compared using 
Mann–Whitney U test. A two-sided level of significance of 5% was 
used. Data analysis was performed using STATA version 13 ® (Stata-
Corp LCC).
Results: A total of 388 survivors at ICU discharge were surveyed, 8 
rejected the survey (2,88%) and 278 responded to the survey. The 
demographic characteristics and evolution in the ICU are summa-
rized in Table 1. Return to normal activity was lower in women than 
in men at 6 months (42% vs 54%; p = 0.074) and at one year (58% vs 
70%; p = 0.045). Self-assessment of health status with the EuroQOL 
Thermometer (100 being the best possible health status, and 0 the 
worst health status) was lower in women than in men (70 (50–85) vs 
80 (55–90); p = 0.016). There were no differences in emergency vis-
its (37% of patients), hospitalizations (19%), surgical interventions 
(16%), or rehabilitation (48%) [Table  2]. In the comparison of age 
groups, no statistically significant differences were observed, except 
that younger patients felt less accompanied by the Health System 
(46% [under 40 years] vs 66% [41 to 65 years] vs 74% [over 65 years]; 
p = 0.030).
Conclusions: The majority of COVID 19 critical illness survivors felt 
supported by the health care system at the one-year follow-up. The 
use of health resources was important, in contrast to social support. 
Women had a higher consumption of psychotropic drugs and a lower 
return to normal activity.

Table 1 (abstract 001145)  Demographic characteristics and evolu-
tion in the ICU
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Table 2 (abstract 001145)  Questions stratified by gender
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Introduction: Nosocomial infections are frequent in ECMO patients 
and are probably associated with increased in-hospital mortality. 
The most known risk factor is the length of the ECMO run. Although 
there are modifiable factors, it is challenging to specify which actions 
to underline to control infections. One of these factors might be the 
interhospital transfer. Despite infection control best practices, nosoco-
mial infections with antibiotic-resistant organisms are associated with 
interhospital transfer. It may be due to mobile devices, such as ventila-
tors. ECMO support in adult patients has subsequently increased inter-
hospital transfer under this kind of support. The evidence shows that 
larger centers have better outcomes for patients on ECMO, so there 
may be an increase in the transport of patients receiving ECMO. It is 

necessary to clarify the risk of nosocomial infection related to interho-
spital transfer. With the extra personnel and the problem of keeping 
infection control methods in numerous conditions, we hypothesized 
that interhospital transfer might be associated with more nosocomial 
infections. Our ECMo team is the reference center for a large popula-
tion area. If necessary, we help other hospitals and activate our ECMO 
mobile team for cannulating patients who need extracorporeal sup-
port and whose clinical status is too severe for a conventional interho-
spital transfer.
Objectives: We aim to compare the frequency of positive microbio-
logical results in the culture of ECMO cannulas from patients cannu-
lated within our facility and those cannulated in other centers by our 
ECMO team. After initiating ECMO support, the patients cannulated 
at other centers were transported primarily or secondarily to our 
hospital.
Methods: We present a retrospective observational analytical study. 
We included two hundred ninety-two patients on VV, or VA ECMO, 
admitted to the Vall d’Hebron University Hospital (HUVH) in Barce-
lona between January 2016 and July 2022. Antibiotic prophylaxis with 
daptomycin or vancomycin was employed in 95% of patients. During 
decannulation, we sectioned the distal 5 cm of both cannulas asepti-
cally, sending the samples to the Microbiology laboratory for process-
ing by Maki-type culture. We conducted a descriptive study of the 
sample by calculating frequencies and percentages for the qualitative 
variables. We calculated the odds ratio (OR), the relative and absolute 
increase in risk (ARR and AAR, respectively), and the number needed 
to harm (NNH) with their corresponding confidence intervals (CI) for 
hypothesis testing.
Results: One hundred thirty patients (44%) of the 292 admitted were 
cannulated in other healthcare centers and transported to the HUVH 
jointly with the multidisciplinary team of the High Complexity Unit 
of the Emergency Medical System (SEM) of Catalonia. Of these, 36 
patients (27% of transported patients) had at least one positive result 
for one of the cannula cultures; 17 were positive in both the drainage 
and return cannula. Of the 162 patients cannulated within the HUVH 
(56%), at least 24 (14% of the patients cannulated within the hospi-
tal) tested positive for at least one cannula. Almost 50% of these 24 
patients (13) were positive for both cannula cultures (drainage and 
return). The calculated OR was 1.64, CI (0.9;2.9). The ARR 0.5, CI (-0.06, 
1.39). AAR 0.07, CI (-0.01, 0.15). The NNH 14, CI (-6; 92).
Conclusions: The risk of suffering an infection from the ECMO cannu-
las does not present statistically significant differences in the group of 
patients cannulated within our center compared to those cannulated 
outside. An expert team must transport patients on ECMO and follow 
a structured and protocolized process. New prospective studies are 
needed to confirm these findings and an evidence-based definition of 
colonization and infection of ECMO support devices.
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Introduction: Coronavirus disease (COVID-19) presents different lev-
els of severity that may require admission to an intensive care unit 
(ICU) and different organ support. The care of critically ill patients 
with COVID-19 has been a real challenge for ICU staff. Long-term out-
comes help to define the burden of disease in critically ill patients with 
COVID-19.
Objectives: To analyze the impact on long-term outcomes of critical 
illness due to COVID-19 through mortality estimation, years of life lost 
(YLLs), quality-adjusted life years (QALYs).
Methods: Patients were evaluated at 1-year of those who required ICU 
admission during the first two years of the pandemic. Medical records 
were reviewed and Quality of life (QoL) was assessed by the EQ-5D-5L 
tool and the euroQoL visual analog scale through phone-based ques-
tionnaires. 1-year mortality, YLLs, QALYs and aspects of QoL and health 
status perception as defined by the EuroQoL thermometer and Sever-
ity index were evaluated. Categorical variables are expressed as counts 
and percentages and were compared using the χ2 test and Fisher test; 
continuous variables are expressed as medians and interquartile range 
(IQR) and were compared using Mann–Whitney U and Kruskal–Wallis 
test. A two-sided level of significance of 5% was used. Data analysis 
was performed using STATA version 13 ® (StataCorp LCC).
Results: A total of 652 ICU admissions were analyzed, of which 60 
were not reviewed or interviewed. The median age was 62 (53–69) 
years and 66.22% (392/592) were male. 1-year mortality was 38.51% 
(228/593), of which 34.45% (204/592) died in hospital and of the 388 
survivors, 24 (6.18%) died during the year of follow-up. Mortality was 
higher in older patients (p < 0.001); in the first 3 waves of the pandemic 
(p < 0.001); in the most fragile patients (p < 0.001); with greater sever-
ity of Acute respiratory distress syndrome (ARDS) (p < 0001); in who 
required invasive mechanical ventilation (IMV) (p < 0.001) and who 
had who had more IMV days (p = 0.012). Women had higher YLLs (18.8 
[13.8–26.8] vs 13.2 [7.2–19.2] years; p < 0.000), no difference in QALYs 
(p = 0.939), but with a worse perception of health status (EuroQoL 
thermometer: 70 [50–85] vs 80 [55–90]; p = 0.016) and a higher Sever-
ity index (30 [10–50] vs 10 [0–30]; p < 0.001). Higher pre-ICU frailty 
also influenced further YLLs (p < 0.001) and fewer QALYs (p = 0.013). 
Patients who required IMV had significantly more YLLs (14.8 [9.8–20.2] 
vs 8.2 [4.2–13.2]; p = 0.004) and fewer QALYs (17.8 [10.2–23.2] vs 28.2 
[16.2–42.2]; p < 0.001); however time of IMV did not influence YLLs 
(p = 0.893) and QALYs (p = 0.494). ICU stay also did not impact YLLs 
(p = 0.514) neither in the QALYs (p = 0.078) (Table 1).
Conclusions: At one year follow-up, the burden of COVID-19 critical 
illness is important, with a high mortality that increases according to 
the life support received, age and frailty. Most of the mortality is attrib-
uted to the hospitalization period. Critical illness due to COVID-19 has 
had a high impact on years of life lost and quality of life, especially in 
women, frail and elderly patients, and in those in need of invasive ven-
tilatory support.
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Introduction: Targeted temperature management (TTM) in coma-
tose patients after cardiac arrest has been used for decades [1,2]. In 
2013 the TTM trial [3] proved that there is no significant difference 
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between targeting 33 °C or 36 °C. In the last years more studies have 
been published, some suggesting a positive effect of hypothermia 
on neurological outcome [4], others (as the TTM2 trial [5]) reiterat-
ing the equality between hypothermia and normotermia. The latest 
ERC-ESICM guidelines [6] recommend monitoring the temperature of 
comatose patients and preventing fever in the first 72 h.
Objectives: To determine the incidence of fever (tempera-
ture > 37.7  °C) on a population of patients admitted to a cardiac ICU 
(Intensive Care Unit) after OHCA and to analyze its possible correlation 
to mortality and neurological outcome.
Methods: We performed a retrospective analysis on adult patients 
admitted to our cardiac ICU after a witnessed OHCA from Aug 2019 to 
Dec 2022, limiting the data set to those with known low flow and no 
flow times and measured Neuron Specific Enolase (NSE) value at 48 h.
Results: We found no significant difference between the two groups in 
age (p = 0.484), sex (p = 0.095), ICU (p = 0.828) and hospital (p = 0.879) 
length of stay, death in the ICU (p = 0.087), shockable rhythm presen-
tation (p = 0.593), no flow (p = 0.808) and low flow (p = 0.246) times, 
Cerebral Performance Category (CPC) > 3 at ICU discharge (p = 0.864) 
and NSE value at 48  h (p = 0.693). We found that the patients in the 
fever group had a statistically significant higher probability of having a 
GCS (Glasgow Coma Scale) > 8 both at 24 (p = 0.021) and 48 (p = 0.019) 
hours (Table  1). We found a descending trend in the number of 
patients who developed fever over the years.

Table 1 (abstract 001149) OHCA times, NSE value and GCS according 
to the development of fever. Where not otherwise specified, all values 
are expressed as median and interquartile range

Overall (38) No fever (31) Fever (9) p‑value

No flow (min) 0 (0–7) 0 (0–7) 0 (0–7) .808

Low flow 
(min)

29 (17–59) 41 (20–59) 22 (17–40) .246

NSE 48h (ng/
ml)

49.6 
(26–156.8)

59 (24.2–
158.1)

34 (27.2–
104.9)

.693

GCS > 8 24h 13.2% 4% 30.8% .021

GCS > 8 48h 23.7% 12% 46.2% .019

Conclusions: Of the 38 analyzed patients, 9 developed fever during 
the first 72  h of ICU stay. No statistically significant correlation was 
found between fever during the first 72 h after OHCA and most of the 
mortality and neurological outcome variables we analyzed. The corre-
lation between better GCS during the first two days in the ICU and the 
development of fever is probably due to the reduction in the pressure 
to achieve a strict temperature control in patients who are not coma-
tose when sedation is stopped or reduced.

References
1. [1] Hypothermia after Cardiac Arrest Study Group. “Mild therapeutic 

hypothermia to improve the neurologic outcome after cardiac arrest.” The 
New England journal of medicine vol. 346,8 (2002): 549–56. https:// doi. 
org/ 10. 1056/ NEJMo a0126 89

2. [2] Bernard, Stephen A et al. “Treatment of comatose survivors of out-
of-hospital cardiac arrest with induced hypothermia.” The New England 
journal of medicine vol. 346,8 (2002): 557–63. https:// doi. org/ 10. 1056/ 
NEJMo a0032 89

3. [3] Nielsen, Niklas et al. “Targeted temperature management at 33 °C 
versus 36 °C after cardiac arrest.” The New England journal of medicine 
vol. 369,23 (2013): 2197–206. https:// doi. org/ 10. 1056/ NEJMo a1310 519

4. [4] Lascarrou, Jean-Baptiste et al. “Targeted Temperature Management for 
Cardiac Arrest with Nonshockable Rhythm.” The New England journal of 
medicine vol. 381,24 (2019): 2327–2337. https:// doi. org/ 10. 1056/ NEJMo 
a1906 661

5. [5] Dankiewicz, Josef et al. “Hypothermia versus Normothermia after 
Out-of-Hospital Cardiac Arrest.” The New England journal of medicine vol. 
384,24 (2021): 2283–2294. https:// doi. org/ 10. 1056/ NEJMo a2100 591

6. [6] Sandroni, Claudio et al. “ERC-ESICM guidelines on temperature control 
after cardiac arrest in adults.” Intensive care medicine vol. 48,3 (2022): 
261–269. https:// doi. org/ 10. 1007/ s00134- 022- 06620-5

Topic: Cardiac arrest

001150  
A review of the efficacy of current Speech and Language Therapy 
practice for non‑verbal communication support for those who 
are intubated and awake within the critical care setting: a service 
improvement study from a large London Teaching Hospital
K.  Hook1, Z.  Garstang1, J.  Young1, R.  Sawyer1

1Speech & Language Therapy, King’s College Hospital NHS Foundation 
Trust, London, United Kingdom
Correspondence: K. Hook
Intensive Care Medicine Experimental 2023, 11 (Suppl 1):001150

Introduction: The Faculty of Intensive Care Medicine (2022), stipulates 
patients with communication difficulties need prompt Speech & Lan-
guage Therapy (SLT) intervention.
Wojnicki-Johansson (2001), identified a disparity between nursing and 
patient perception of communicative success, raising the question as 
to whether critical care patients receive effective communication sup-
port and whether referrals to SLT for this purpose are made.
There is currently no clear guidance or criteria for referring intubated 
patients for non-verbal communication assessment.
Objectives: Establish whether intubated patients with a GCS 
10 + receive appropriate communication support via the current 
method of SLT referral/prioritisation.
Explore whether GCS impacts the ability to provide bespoke commu-
nication guidelines for intubated patients.
Explore whether the presence of a neurological diagnosis impacts the 
ability to provide bespoke communication guidelines for patients who 
are intubated.
Methods: A service improvement study was conducted by a SLT team 
within a Tertiary Hospital over one month. All patients within the six 
adult ICUs were screened and referral to SLT triggered for those who 
were intubated and ventilated with a minimum GCS of 10 sustained 
over a four-hour period.
An assessment of non-verbal communication was completed by a 
qualified SLT working in ICU and provision of communication guide-
lines were directed by clinical reasoning.
The following data was collected:
GCS score, intubation status, presence of a neurological diagnosis, 
provision of bespoke communication guidelines post SLT assessment, 
consistency of non-verbal yes/no response.
Results: A total of 31 patients were prioritised for communication 
assessment. Of these, seven were extubated prior to SLT assessment.
Of those patients who were assessed, 81% had a GCS of 11 and 19% 
had a GCS of 10.
83% of all patients assessed were provided with bespoke communica-
tion guidelines post assessment (Table 1).
71% of all patients assessed were found to have a reliable non-verbal 
yes/no response which had not been established prior to SLT assess-
ment (Table 2).
Conclusions: A tenfold increase in intubated patients prioritised for 
non-verbal communication assessment occurred during this improve-
ment study. The majority of the patients who underwent assessment 
were provided with bespoke communication guidelines indicating 
impact of SLT intervention.
A higher GCS score was observed to correlate with the provision of 
communication guidelines. A more detailed review of GCS & its impact 
on provision of communication guidelines is therefore necessary.
The presence of a confirmed neurological diagnosis correlated with a 
lower success rate in establishing a consistent, non-verbal yes/no &/or 
provision of communication guidelines, however the small sample size 
is acknowledged.
These results support the need for improved SLT referrals for this 
patient group to ensure optimal care is provided, with further explora-
tion into this indicated.

https://doi.org/10.1056/NEJMoa012689
https://doi.org/10.1056/NEJMoa012689
https://doi.org/10.1056/NEJMoa003289
https://doi.org/10.1056/NEJMoa003289
https://doi.org/10.1056/NEJMoa1310519
https://doi.org/10.1056/NEJMoa1906661
https://doi.org/10.1056/NEJMoa1906661
https://doi.org/10.1056/NEJMoa2100591
https://doi.org/10.1007/s00134-022-06620-5
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Table 1 (abstract 0001150) 

Table 2 (abstract 0001150) 
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Introduction: Hydrocephalus is one of the most common complica-
tions of aneurysmal subarachnoid hemorrhage (aSAH), contributes 
to poor neurological outcomes and seriously affects and shortens 
survival time1,2. People who survive aSAH carry an increased risk 
for various complications including epilepsy, depression, cogni-
tive impairment, shunt requirement for hydrocephalus, and shunt 
complications3.
Methods: We retrospectively analyzed data from patients with aSAH 
admitted at a Neurocritical Care Unit (NCCU) from january-2018 until 
june-2022. Clinical files were reviewed for age, gender, location of 
aneurysms, Glasgow coma scale (GCS) score, severity of hemorrhage 
according to Fisher and Hunt and Hess grading scales, therapeutic 
options (neurosurgical clipping/endovascular coiling), placement of 
external ventricular drain (EVD) and its duration, clinical outcome and 
ICU and in-hospital lengths of stay. EVD-associated meningitis and 
requirement of life long ventriculoperitoneal shunt (VPS) in patients 
after using EVD were also assessed. Clinical outcome was evaluated 
according to Glasgow Outcome Scale (GOS).

Results: The study group consisted of 199 cases (**Table 1), 67 of which 
(33.7%) with hydrocephalus and EVD requirement.
Comparing patients with hydrocephalus with those without hydrocepha-
lus, the mean age was similar as well as the ratio male/female (Table 1).
Regarding GCS at hospital admission, it was less than 6 in 18 patients 
(26.9%) in the hydrocephalus group (HG) and in 10 patients (9.1%) in the 
group without hydrocephalus (NHG).
Concerning Hunt and Hess severity scale, 52.3% of patients (n = 35) with 
hydrocephalus had grades IV or V. HG had higher Fisher and Hunt and Hess 
grades at admission.
There was no difference between the two groups regarding therapeutic 
strategy and location of the aneurysm.
Twelve patients (17,9%) had infection of the central nervous system (CNS) 
during ICU stay.
More than 1/3 of patients (n = 25) needed a VPS after EVD.
At NCCU discharge, only 16,5% (n = 11) of patients with hydrocephalus 
had a good outcome (GOS 4–5), compared with 54,5% (n = 72) of the 
patients without hydrocephalus. Vegetative outcome in HG was 9% (n = 6) 
and mortality occurred in 17,9% (n = 12) of patients.
ICU and hospital lengths-of-stay were longer in hydrocephalus group 
(**Table 1).
Hydrocephalus was an independent predictor to worse functional out-
come (GOS ≤ 3) at 28 days, three and six months (p < 0.001).
Mortality at 6 months in HG was 27%, compared to 9,8% in NHG. However, 
it should be noted that nearly half of the patients in the HG improved clini-
cally (n = 44 with GOS ≤ 3 at the time of discharge vs n = 21 at 6 months) 
(Table 2).
Conclusions: We conclude that the outcome is worst in patients who 
developed hydrocephalus, with higher rates of mortality and higher 
degree of functional dependence at NCCU discharge and throughout the 
follow-up up to 6 months.
Further research is needed to better understand the impact of other vari-
ables in outcomes in patients with aSAH who develop hydrocephalus, like 
the presence of vasospasm and infectious complications.
 
Table 1 (abstract 001151) Patient characteristics

https://ficm.ac.uk/sites/ficm/files/documents/2022-07/GPICS%20V2.1%20%282%29.pdf
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EVD: external ventricular drain; GCS: Glasgow Coma Scale; SAH: suba-
rachnoid hemorrhage; GOS: Glasgow Outcome Scale; SD: Standard 
Deviation.
Table 2 (abstract 001151) Clinical outcome

EVD: external ventricular drain, GOS: Glasgow Outcome Scale.
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Introduction: The usage of a high-flow nasal cannula (HFNC) has been 
widely applied to patients with mild-to-moderate Coronavirus disease 
2019-associated acute respiratory distress syndrome (CARDS). The 
use of the ROX index, as calculated by the ratio of oxygen saturation 
(SpO2)/fraction inspired oxygen (FiO2)-to-respiratory rate, in the first 
few hours after the initiation of HFNC can assist identify the patients 
who will fail HFNC therapy. However, few studies documented the use 
of the ROX index during the period of HFNC therapy in patients with 
CARDS.
Objectives: We aimed to illustrate the diagnostic performance of the 
ROX index in predicting the failure of HFNC treatment when applied 
throughout the period of HFNC therapy. Additionally, we would like to 
determine the best cut-off point of the ROX index in determining the 
occurrence of HFNC failure and to compare it with the established ROX 
index cut-off point at ≤ 4.88 [1].
Methods: We retrospectively conducted the study from the patients 
with CARDS who received HFNC at the Faculty of Medicine Vajira 
Hospital, Navamindradhiraj University, Thailand, between April 1 and 
August 30, 2021. We calculated the ROX index every 4  h throughout 
HFNC treatment and defined HFNC failure as a subsequent need for 
mechanical ventilation. We analyzed the diagnostic performance of 
the ROX index using the area under the receiver operating characteris-
tic (AUC) curve for the ROX index ≤ 4.88 in predicting HFNC failure and 
acquired a new ROX cut-off point using Youden’s index.
Results: This study enrolled 212 patients with CARDS who commenced 
HFNC therapy. Of these, 81 patients (38.2%) suffered HFNC failure. An 

acceptable diagnostic performance was determined when using the 
ROX index ≤ 4.88 in predicting HFNC failure, with the AUC of 0.77; 95%CI, 
0.72–0.83; p < 0.001. However, a new cut-off point of the ROX index 
of ≤ 5.84 delivered more optimal performance, with the AUC of 0.84; 95% 
CI, 0.79–0.88; p < 0.001). A significant enhancement in the discriminative 
ability in the ROX index of ≤ 5.84 was found when compared with the 
ROX index cut-off point ≤ 4.88, with a p-value of 0.007 (Figure 1).
Conclusions: A ROX index ≤ 5.84 provided optimal performance in 
predicting HFNC failure in patients with CARDS.
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Introduction: Acid–Base disorders are common among surgical 
patients undergoing emergency laparotomy. Normal anion gapmeta-
bolic acidosis develops due to direct loss of sodium bicarbonate from 
GIT or administration of chloride richsolutions during resuscitation in 
these patients. In order to treat this, administering sodium bicarbo-
nate makesphysiological sense.
Methods: After ethical approval and written informed consent, 90 
patients (ages 18 to 60 year) diagnosed with perforated.
peritonitis and required emergency laparatomy surgery were random-
aly allocated in two groups 45 each. Group -
ISB (Isotonic Sodium Bicarbonate Group) received 2 ml/kg/hr 1.3% 
Isotonic bicarbonate and group -BSS (Balanced Salt Solution Group) 
received 2 ml/kg/hr Ringer Lactate (RL) as maintenance fluid dur-
ing the intraoperative period. Primary outcome was to compare the 
difference in base excess (BE) between the two groups at the end of 
surgery. Secondary outcomes ( pH, pCO2, HCO3, lactate levels, post-
operative duration of mechanical ventilation, ionotrope requirement, 
ICU/HDU stay and incidence of Acute Kidney Injury) were observed 
and compared at different time intervals between the groups.
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Results: The BE, median (Q1, Q3) was − 7.30 (− 8.50, − 6.30) in the ISS 
and − 4.80 (− 6.80, − 4.10) in the BSS group (p = 0.017). Themedian 
(Q1, Q3) pH, HCO3 and lactate values [7.3 (7.27,7.32) vs 7.33 (7.31,7.35); 
18.1 (17.3, 19.3) vs 19.0 (18.1,20.2); 1.6 (1.3,2.1) vs 1.3 (1.1, 1.89)] were 
found significantly different at the end of surgery between group 
ISSand BSS respectively. The difference in duration of mechanical ven-
tilation, ionotrope requirement and ICU/HDUstay were also found sig-
nificant between the groups.
Conclusions: Intraoperative administration of isotonic sodium bicar-
bonate infusion improves perioperative acis-base statusamong 
patients undergoing emergency laparotomy.

The BE values at the end of the surgery among the Study and the Con-
trol group.
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Introduction: It has been documented that citrate anticoagula-
tion during continuous renal replacement therapies (CRRT), medi-
ated through reducing ioniic calcium, attenuates inflammation 
and limits oxidative stress. Wether this is biologically relevant or 
not in terms of survival or recuperation of renal function, it seems 
that citrate anticoagulation would be more biocompatible by 
decreasing complement activation and neutrophil degranulation 
in the filter.
Objectives: To analyze oxidative stress in patients with acute renal fail-
ure treated with two anticoagulation modalities of the extracorporeal 
clearance system (heparin and citrate) and determine if there are dif-
ferences between them.
Methods: Multicentric, prospective study, with random assignment 
of patients to system anticoagulation groups (heparin or citrate) dur-
ing treatment with CRRT in the ICU. Twenty patients with acute renal 
failure were included. In each patient the plasma concentrations of 
oxidized (GSSG), reduced (GSH) glutathione and myeloperosixadase 
(MPO) were determined before the start of therapy, at 60 min and at 
24 h in samples taken prefilter and postfilter.
The determination of GSSG and GSH in whole blood is performed by 
high performance liquid chromatography coupled with a mass spec-
trometry tandem. Quantification of peroxidase activity is based on the 
ability of these enzymes to oxidize tetramethylbenzidine (TMB) in the 
presence of hydrogen peroxide, and quantification of the reaction by 
spectrophotometry.
Quantitative variables are expressed as mean ± standard deviation 
or as median and interquartile range (25% and 75%), as appropri-
ate. To quantify the relationship between variables, the Student’s 
T test or the Mann–Whitney U test was used. Categorical variables 
are expressed as counts and percentages and were compared using 
the Fischer test and odds ratio calculation to quantify the relation-
ship between variables. A significance level of 5% bilateral was 
considered.
Results: There were no significant differences between the two 
groups regarding gender (85% male) and age (global mean age of 
64.6 ± 9.2). Significant differences were detected for GSH concen-
trations at the beginning of the treatment and at 60  min pre-filter 
(111.2 ± 40.53 vs 130.13 ± 27.73  μmol/ml; p 0.004) for the overall 
sample and for the post-filter concentrations at 60 min according to 
the anticoagulation modality (102.6 ± 42.83  µmol/ml for the hepa-
rin group vs 148.6 ± 50.52  µmol/ml for the citrate group; p 0.04). 
No significant differences were detected for GSSG concentrations. 
GSSG/GSH ratios were significantly higher for patients in the hepa-
rin group at 24 h: prefilter 3.40 (IQR 2.34–6.21) pmol/ml for heparin 
vs 1.36 (IQR 1.17–1.98) pmol/ml for citrate (p 0.006) and postfilter 
3.92 (IQR 2.17–6.41) pmol/ml for heparin vs 1.67 ± 8.39 pmol/ml for 
citrate (p 0.015).
Significant differences were found for the pre-filter and post-
filter MPO values 60 min after the start of the technique. In the 
heparin group, significant differences were detected between 
the pre-treatment MPO concentration and the pre-filter con-
centration at 60 min (pre-filter MPO < pre-treatment MPO) and 
between the pre-filter and post-filter MPO values 60 min after 
the start of the technique (MPO postfilter > MPO prefilter), so 
that the differences found between MPO prefilter and postfilter 
at 60 min are attributable to the increase in MPO for the heparin 
group.
Mortality was 35% (4 patients in the heparin group and 3 in the 
citrate group, with no significant differences). No differences 
were found in oxidative stress values between survivors and 
deceased.
Conclusions: CRRT treatment of patients with ARF results in increased 
oxidative stress. Patients in the citrate anticoagulation group had 
higher GSH values, lower GSSG values, a more favorable GSSG/GSH 
ratio, and lower MPO values. These differences are detectable early, 
and suggest that support with CRRT and anticoagulation with citrate 
would be a less inflammatory stimulus.
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Figure  3 (abstract 001155)   Oxidized glutathione/reduced glu-
tathione ratio (GSSG/GSH)

Figure 4 (abstract 001155) Mieloperoxidase

Figure 1 (abstract 001155) Reduced glutathione (GSH)
  

Figure 2 (abstract 001155) Oxidized glutathione (GSSG)
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Introduction: CMV infection is common in immunocompetent criti-
cal patients. Among other risk factors, dysfunction of the immune 
response seems to be important. Therefore, in patients with SARS 
CoV-2 pneumonia, immunosuppressed by therapies and with immu-
noparalysis due to the infection itself, could be at risk of CMV viral 
co-infection.
Objectives: To describe characteristics of critically ill patients with 
SARS CoV-2 pneumonia and CMV co-infection (CMV-COVID), its inci-
dence, clinical features, and outcomes.
Methods: A retrospective single Center observational cohort study 
was performed. All consecutive patients admitted in our Department 
with SARS-CoV-2 pneumonia from 17/3/2020 to 28/12/2021 were 
included. SARS CoV-2 infection was confirmed by PCR of in naso-
pharyngeal swab. We define CMV infection/disease as detection of the 
CMV by PCR in plasma, and clinical manifestations, according to the 
definitions of the CMV Drug Development Forum. Weekly CMV DNA 
quantification (IU/ml) was performed.
Epidemiological data were collected (mechanical ventilation, severity 
scores, mortality, average length of stay, intra-ICU infections). Data are 
expressed as means ± standard deviation and results are compared 
using χ2 tests.
Results: A total of 437 patients were screened, and among them, 30 
patients (6.9%) were diagnosedwith CMV infection/disease.
26 of the CMV-COVID patients developed at least one associated intra-
ICU bacterial or fungal infection and 14 (46%) of the patients had 
Aspergillus confection.
In our cohort, ICU mortality in CMV-COVID patients was 45% 
(n = 13/30) versus 16.2% (71/437) in COVID patients (p = 0.00). In-hos-
pital mortality was 48.4% (15/30) in CMV-COVID vs 17.1% (75/437) in 
COVID patients (p = 0.00).
Mean ICU LOS among CMV-COVID was 59 days and 22 days in COVID 
patients.
Conclusions: In our cohort, CMV-COVID co-infection was associated 
with more severe clinical feature, which was reflected with longer ICU 
length-of-stay and higher mortality. We should further study this asso-
ciation to get in deep about the pathophysiology, natural evolution, 
and related factors, to develop diagnostic and therapeutic bundles to 
improve the outcome of these patients.
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Introduction: Developments in the treatment with using of extracor-
poreal membrane oxygenation (ECMO) and percutaneus short-term 
ventricular assist devices (pVAD) have substantially improved the 
chances of survival of critically ill patients. However, alongside with the 
benefit of increase of the number of these procedures, also an increase 
of the occurrence of complications can be seen. One of the most fre-
quent complication of using these devices in treatment is a hemolysis.
Objectives: The main aim of our study was to evaluate the relation 
between free hemoglobin levels and mortality or acute renal failure in 
patients supported with a pVAD or ECMO.
Methods: We analyzed data from 34 patients who received percuta-
neus short-term mechanical cardiac support of left ventricle—Impella 
(Abiomed Inc., Massachusetts, USA) or ECMO—CardioHelp (Maquet, 
Wayne, NJ) in a peripheral V-A or V-V configuration or a combina-
tion of supports (Impella + V-A ECMO). The free hemoglobin levels 
from patients were collected and assessed the severity of hemolysis 
depending on the type of support or combination of supports. At the 
same time, we assessed the risk of developing acute renal failure and 
the mortality of these critically ill patients.
Results: The average age in our group was 58 years (35–82). V-V ECMO 
has been used in 16 patients (47%) due to respiratory failure (COVID 
infection), in 18 patients (53%) we used peripheral V-A ECMO, Impella 
or their combination due to cardiogenic shock.
The value of free hemoglobin levels in the Impella group was compa-
rable to the ECMO group (468 ± 73 vs 470 ± 61mg/L), the free hemo-
globin levels was significantly higher in the case of the combination 
of supports (V-A ECMO + Impella) (2213 ± 1163 mg/L, P < 0.05) than 
the both previous groups. Overall mortality in our group was 24% and 
correlated with higher values of free hemoglobin levels (1367 ± 383 
vs 492 ± 66mg/L; P < 0.05). Patients with a higher degree of hemolysis 
had significantly higher risk of acute renal failure and use the hemodi-
alysis (3428 ± 1892 vs 503 ± 54mg/L; P < 0.05).
Conclusions: The presence and degree of hemolysis represents one of 
the serious complications use extracorporeal circulation and mechani-
cal cardiac supports. Our results indicate that free hemoglobin levels 
are a strong predictor of acute renal failure and higher levels are asso-
ciated with mortality.
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Introduction: Albumin is the central transport protein for endoge-
nous and exogenous toxins in the kidney, and its function determines 
the excretion of various substances. Recent studies on chronic liver 
and kidney insufficiency have shown that the binding capacity of albu-
min depends on the excretion capacity of the target organ and can be 
partially correlated with it. Acute kidney injury (AKI) is a complex syn-
drome that affects a significant proportion of critically ill patients. The 
impact of AKI on each patient’s clinical condition has come to the fore 
in recent years, and growing awareness has driven research. Neverthe-
less, there is an urgent need to improve diagnostics.
Objectives: The aim of this study was to investigate a possible correla-
tion between albumin binding capacity (ABiC), as a measure of albu-
min function, and severity, as measured by the stage of the disease, in 
acute renal failure.
Methods: In a prospective, uncontrolled and non-interventional clini-
cal observational study, blood samples from 104 patients were col-
lected sequentially over one week and evaluated. Albumin binding 
capacity was measured to investigate albumin function. By determin-
ing the unbound portion of the fluorescent marker dansylsarcosine, 
statements about the binding site-specific loading state of the albu-
min molecule could be made.
Results: The mean ABiC of the patients was significantly negatively 
correlated (p = 0.001) with the KDIGO stages of AKI. Patients with sep-
sis had a significantly lower ABiC than non-septic patients (p < 0.001), 
and even patients who developed sepsis during the course had a sig-
nificantly lower ABiC on the day inclusion (p = 0.042). Patients who 
died during hospitalization had a significantly lower ABiC (p = 0.038) 
than survivors. Follow-up measurements over one week showed 
that ABiC also correlated with changes in ANV stage over time. ABiC 
change was significant from day one to day four (p = 0.001) and from 
day one to day seven (p = 0.002).
Conclusions: In AKI patients, the impairment of albumin function can 
be quantified, is related to the severity and to the course of the dis-
ease. In the future, ABiC could complement the portfolio of clinically 
practical biomarkers and may improve the prediction of the progres-
sion of acute kidney injury.

Albumin Binding Capacity (ABiC): a binding site II-specific test.
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Introduction: There is a plethora of research on the benefit of a col-
laborative learning amongst participants in interprofessional educa-
tion and simulation-based education. It would be insightful to explore 
how this concept of shared learning extends to the faculty members 
facilitating these educational sessions. From the perspective of the 
clinical nurse educator, this research study offers a unique insight 
into the nature of the collaborative teaching experience, processes of 
knowledge acquisition and transferability of learning and their influ-
ence on both clinical and teaching practice. This is of relevant to clini-
cal nurse educators working in professional practice in critical care.
Objectives: To illuminate the lived experiences of clinical nurse educa-
tors facilitating interprofessional simulation-based education (IPSBE) 
to gain deeper insight on how this approach can influence their future 
practice.
Methods: An Interpretative phenomenology analysis (IPA) was cho-
sen as the qualitative research approach for this study as it sought 
to illuminate the experiences of clinical nurse educators through the 
interpretation and validation of their unique ‘first hand’ experiences. 
A small purposive sample of clinical nurse educators that facilitated 
IPSBE was recruited to take part in semi-structured interviews. Data 
was inductively analysed using a systematic, step-by-step approach, 
generating meaningful themes and concepts that can be applied to 
the context of practice. Ethics approval sought from Glasgow Caledo-
nian University.
Results: Four master concepts were derived from the interpretative 
analysis of the interviews: ‘looking at things through a different lens’; 
the centrality of the debrief; ‘we are actually learning all the time’ 
and personal and professional growth. It was evident from the inter-
views that the clinical nurse educators learned from the participants 
and fellow faculty members when facilitating interprofessional sim-
ulation-based education. There was a recognition of the significance 
and importance of working, learning and teaching together. Interpro-
fessional simulation-based education creates a safe space for learn-
ing that promotes an opportunity for shared learning to occur which 
can positively influence interprofessional relationships and practices, 
which can influence patient care and safety.
Conclusions: IPSBE creates a safe space for learning that promotes 
an opportunity for shared learning amongst faculty to occur which 
can positively influence interprofessional relationships and practices. 
These positive team based behaviours are transferable to which can 
impact patient care and safety. The detailed analysis and interpreta-
tion of the research findings led to recommendations for practice, 
education, policy and research.
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Introduction: Acute respiratory distress syndrome (ARDS) complex 
biological behavior and clinical heterogeneity require identifying dis-
tinct subgroups of patients to target specific therapy, improving the 
efficacy of interventions. ARDS sub-phenotypes with distinct clini-
cal and biological features and differential treatment responses have 
been identified using latent class analysis (LCA). (1) Computerized 
tomography (CT) is a powerful lung imaging method that may con-
tribute to better disease stratification. (2,3).
Objectives: We hypothesized that a deep-learning analysis of lung CT 
in patients with SARS-CoV-2-induced respiratory failure could describe 
specific morphological and quantitative alterations of the lung paren-
chyma, reflecting the severity of gas exchange impairments. We 
hypothesize that these findings will correlate with patient outcomes.
Methods: This is a clinical study of lung CT images in patients con-
firmed SARS-CoV-2 positive by PCR analysis. Lung-CT data from 
853 patients were collected during the first wave of the COVID-19 
pandemic in Italy within a multicenter observational study titled 
(NCT04395482). CT images were segmented using an established con-
volutional neural network previously validated in COVID-19 patients. 
(4) After segmentation lung masks were inspected by a trained inves-
tigator and manually adjusted using ITK-snap software. (5) For each 
CT, six parameters were analyzed: average CT intensity in Hounsfield 
Units (HU), lung gas volume and tissue mass by density analysis, per-
centage of consolidated tissue (CT intensity > -200 HU), percentage of 
ground glass opacity (CT intensity -750 to -200 HU), and percentage of 
total injury (CT intensity > -750 HU). (6) We applied a latent class model 
by using 18 relevant CT variables to the lung CT data (7) to stratify 
patients into three cohorts of 183, 421, and 249 for class I,II, and III, 
respectively.
Results: Among the 3 CT phenotypes, the 6 CT explored parameters 
significantly differed between classes. Lung injury severity was the 
lowest in class 3, intermediate in class 2, and highest in class 1 (Table1). 
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Survival at 90 days significantly differed across the three different CT 
clusters, as highlighted in Figure 1.
Conclusions: LCA on CT data in COVID-19 patients allowed us to 
identify three different CT clusters associatedwith survival at 90-day 
follow-up.

Table 1 (abstract 001168)  Lung CT parameters are divided by CT 
classes. Values are expressed as mean (Standard Deviation)

1 (A) 2 (B) 3 (C) p‑value

n 183 (21.4) 421 (49.4) 249 (29.2) /

Lung density (HU) -539 (107) -699 (61) -813 (34)  < 0.001

Lung gas volume (L) 1.84 (0.81) 2.68 (0.92) 4.15 (1.10)  < 0.001

Lung weight (kg) 1.51 (0.52) 1.12 (0.32) 0.92 (0.18)  < 0.001

Total injury, fraction 0.66 (0.14) 0.45 (0.13) 0.21 (0.07)  < 0.001

GGO, fraction 0.48 (0.12) 0.4 (0.12) 0.18 (0.06)  < 0.001

Consolidation, fraction 0.18 (0.11) 0.06 (0.03) 0.03 (0.01)  < 0.001

Differences between the 3 clusters of lung CT images were assessed 
by one-way ANOVA (p-value column). HU = Hounsfield Units; GGO: 
Ground Glass Opacities.

 Figure 1 (abstract 001168)  Survival analysis stratified across 3 clus-
ters of lung CT injury at 90-day follow-up
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Introduction: Despite the clear progress, prognosis in cardiogenic 
shock (CS) remains poor. Even though the metabolism of lactate is 
complex and elevated levels may have numerous causes, lactate is 
a frequently used prognostic marker. However, it is not well known, 
which measurement of lactate is the most meaningful in terms of pre-
dicting ICU-mortality (intensive care unit).
Objectives: This study sought to compare various values of lactate of 
the first 24 h after ICU-admission (intensive care unit) for mortality pre-
diction in patients with cardiogenic shock: concentration at admission 
(FL) and after 24 h (LL), peak concentration (PL) as well as the 24 h lac-
tate clearance (LC) were analyzed. The SAPS3-score (simplified acute 
physiology score) was also described. The findings of this study might 
support the early decision-making regarding treatment of CS.
Methods: For this retrospective analysis 600 consecutive patients 
were screened for cardiogenic shock. Exclusion criteria were intoxica-
tion, pregnancy, missing measurements of lactate and age < 18 years. 
64 patients were analyzed. Baseline characteristics as well as FL, PL, LL 
and LC were analyzed in univariant and multivariant logistic regres-
sion to determine prognostic performance. The AUROCs (area under 
receiver operating characteristics curve) of FL, PL, LL and LC were 
calculated and tested for significant differences. Cut-off-values were 
described. The primary outcome was ICU-mortality.
Results: The ICU-mortality of the study population was 34,4%. The 
mean age was 62 years, 72% were male and the average SAPS3-score 
was 72 points. The age was a univariate predictor of ICU-mortality, the 
SAPS3-score also a multivariant predictor. FL did not show significant 
results. FL was not a significant predictor in the multivariant analy-
sis, but showed a significant AUC in the ROC-Analysis (p = 0,028). The 
results of LL and LC were significant in the multivariant analysis (both 
p < 0,01) as well as in the ROC-analysis (both p ≤ 0,001). LL had the 
greatest AUROC (0,809), but did not show significant difference to the 
AUROC of SAPS3 (0,799; p = 0,5304) and LC (0,762; p = 0,5047) in the 
De-Long-Test. However, the AUROC of LL did differ significantly from 
AUROC of PL (0,659; p = 0,0142) and FL (0,573; p = 0,0029).
Conclusions: In terms of predicting ICU-mortality in cardiogenic 
shock the lactate concentration after 24 h (LL) was superior to the con-
centration on admission (FL), the peak concentration (PL) and the 24 h 
clearance (LC).
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Introduction: Hypercoagulopathy caused by COVID-19 may be 
responsible for mortality, so it is important to identify markers for an 
effective anticoagulant strategy for physicians (1). D-dimer and fibrin-
ogen levels have been found to have prognostic values in COVID-19 
patients but, data on the impact of antithrombin (AT) levels associated 
with the outcome are scarce (2).
Objectives: We primarily aimed to analyze the relationship between 
AT levels on intensive care unit (ICU) admission and mortality in criti-
cally ill COVID-19 patients. The secondary aim was to reveal the impact 
of other markers on the prognosis of COVID-19.
Methods: We retrospectively enrolled consecutive critically ill patients 
(≥ 18 years old) with COVID-19, who were admitted to the ICU of Istan-
bul University from March 2020 to June 2021. The Ethics committee of 
the University Hospital approved the study (2020/64179). We collected 
demographic, clinical, and laboratory data of the patients on the ICU 
admission. Descriptive analyses were applied and normality has been 
checked with the Kolmogorov–Smirnov test. Mean standard deviation 

values of continuous data were reported accordingly. Categorical data 
were given with counts and percentages. Group comparisons were 
calculated with Student’s T-test due to the large sample size (sample 
size > 200) for continuous variables. A receiver operating characteristic 
(ROC) curve analysis was used to determine the cutoff values. Statisti-
cal analysis was performed with the SPSS 25.0 statistical package and 
p < 0.05 was set as statistically significant.
Results: Four hundred ten critically ill patients with COVID-19 were 
included in the study. The demographic, clinical characteristics of the 
patients are summarized in Table  1. The laboratory parameters are 
depicted in Table 2. Significantly lower AT levels were recorded in non-
survivors than survivors (77,9% vs. 82,5). ROC curves were designed 
according to AT and D-dimer levels (Figure 1). The cutoff levels for AT 
and D-dimer were 70,5% and 1585 µg/L, respectively. Cumulative sur-
vival was lower in patients with AT ≤ 70,5% and D-dimer ≥ 1585 µg/L 
than AT > 70,5% and D-dimer < 1585 µg/L (p = 0,001) (Fig. 2).
Conclusions: The main finding of this study is low AT levels on the ICU 
admission in COVID-19 patients are associated with mortality. Previous 
studies showed that there was no significant difference between non-
survivors and survivors in terms of AT, although AT levels were lower 
in non-survivors than survivors (84% vs. 91%) (3). In our study, sig-
nificantly lower AT levels were found in non-survivors than survivors. 
Our statistical difference most probably is because of the large sample 
size. Recent studies reported that elevated D-dimer levels may identify 
patients at higher risk for mortality (2, 3, 4). In our study, non-survivors 
had significantly higher D-dimer levels. When AT and D-dimer were 
analyzed together, the mortality prediction was better than D-dimer 
or AT.

Table 2 (abstract 001170)  Laboratory parameters of patients on the 
ICU admission

CRP: C-reactive protein; PT: Prothrombin time; aPTT: activated partial 
thromboplastin time.

Figure  1 (abstract 001170)  ROC curve for mortality predicted by 
D-dimer and antithrombin levels
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Figure  2 (abstract 001170)  Kaplan Meier survival curve for over-
all survival of patients with COVID-19. Patients whose admission 
antithrombin (AT) activity levels were ≤ 70,5%- D-dimer levels ≥ 1585 
µg/L (n = 85) and those who are not (n = 323) are presented by green 
and blue curves, respectively with shorter survival for patients with AT 
activity ≤ 70,5% and D-dimer levels ≥ 1585 µg/L (p = 0,001).
Kaplan Meier survival curve for overall survival of patients with 
COVID-19. Patients whose admission antithrombin (AT) activity levels 
were ≤ 70,5%- D-dimer levels ≥ 1585 µg/L (n = 85) and those who are 
not (n = 323) are presented by green and blue curves, respectively 
with shorter survival for patients with AT activity ≤ 70,5% and D-dimer 
levels ≥ 1585 µg/L (p = 0,001).

Table 1 (abstract 001170) Demographic and clinical characteristics 
of the patients

APACHE II: Acute physiology and chronic health evaluation II; SOFA: 
Sequential organ failure assessment.
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Introduction: Working on safer clinical alarm systems based on data-
driven decisions is one of the National Patient Safety Goals® defined 
in 2023 by the Joint Commission [1]. Oxygen saturation (SpO2) alarms 
are critical as they might indicate deterioration in ventilation.
Objectives: We aimed to retrospectively analyze respiratory support 
therapies (RST) interventions performed timely after SpO2 alarms in 
two intensive care units (ICUs) of an university hospital and determine 
the associated actionable to non-actionable alarms ratio.
Methods: Following IRB approval (EA1/127/18), we transposed pre-
viously developed annotation guidelines and ventilation-related 
mappings into Python scripts: The mappings link ventilation devices, 
modes and airway devices to seven gradually escalating RST [2] based 
on medical knowledge and ISO 19223:2019 norm [3]. We queried 
656 days of data from two ICUs between 2019 and 2021. SpO2 alarms 
were actionable when a RST escalation presumably followed within 
30 min of their start.
Results: We identified 1.963 unique patients with 251.314 SpO2 
alarms. 12.729 SpO2 alarms (5%) from 821 unique patients were 
actionable. Most escalations were performed in patients with low dose 
oxygen therapy (OT, 52%) or high flow oxygen therapy (HFOT, 38%) 
pre-alarm. The RST pre-alarm was most often escalated to the next 
superior RST, except for patients with OT pre-alarm: Out of 6.604 esca-
lations, 75% were associated with the RST “ventilation-mode group 4a” 
(assisted ventilation) post-alarm (Table 1 and Figure 1).
 

Table 1 (abstract 001171) Actionable alarms based on escalations 
with the associated RST pre- and post-alarm; OT: Low Dose Oxygen 
Therapy, HFOT: High Flow Oxygen Therapy, VMG: Ventilation-mode 
Group, HFJV: High Frequency Jet Ventilation
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RST Pre‑
Alarm

RST Post‑Alarm

OT VMG 4b HFOT VMG 4a VMG 
1b,2b,3

VMG 
1a,2a,HFJV

Sponta-
neous 
breath-
ing (no 
oxygen 
supply)

306 - 10 37 19 9

OT - 47 445 4952 917 243

VMG 4b - - 8 2 1 2

HFOT - - - 3626 734 496

VMG 4a - - - - 692 101

VMG 1b,2b,3 - - - - - 82

Conclusions: Our study is the first to granularly examine changes in 
RST after an alarm. Results suggest that personnel should pay atten-
tion to patients on OT or HFOT and focus on alarm management strat-
egies, e.g., by setting individual, meaningful alarm thresholds in these 
patients. However, the current classification is rule-based and docu-
mentation-dependent. To get a more comprehensive picture of SpO2 
alarms’ actionability and derive policies, we will include more interven-
tions such as changes of airway devices or modifications of ventilation 
parameters, and contextual information about the cohort, as well as 
validate the alarm classification in follow-up studies. Findings of our 
studies could be incorporated in the development of future clinical 
decision support systems.

Figure  1 (abstract 001171) Respiratory support therapies pre- and 
post-alarm of actionable oxygen saturation alarms
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Introduction: NORSE is a neurologic emergency without an imme-
diately identifiable cause [1, 2]. The complicated and long ICU stay of 
the patients [3–5] can lead to perceive a prolongation of therapies as 
futile. However, a recovery is possible even in severe cases [6]. This ret-
rospective study investigates NORSE patients, with focus on ICU treat-
ment, outcome and ethical decisions.
Methods: 283 adults were admitted with status epilepticus (SE) to the 
Neurocritical Care Unit of the University Hospital Zurich, Switzerland, 
between 01.2010 and 12.2022. We identified 25 NORSE cases [2]. We 
collected demographic, clinical, therapeutic and outcome data.
Results: Most patients were female (68%), previously healthy (Charl-
son comorbidity index 1 [0–4]), and relatively young (53 [17–67] years). 
96% presented with super refractory SE. Despite extensive workup, 
the majority (64%) of cases remains cryptogenic.Most patients had a 
long and complicated ICU-stay (Table 1). The in-hospital mortality was 
40%. The cause of death for 75% of the patients was the withhold-
ing/withdrawing of therapies. The decision was triggered by medical 
staff except for one patient. The End-of-life (EOL) decision was taken 
22 days after diagnosis. Death occurred 4 days after the decision. Most 
surviving patients (67%) were seizure-free after 1 year. The functional 
outcome improved with time (Figure 1).

Number of AEDs (median[IQR]) 5 [4–7]

Duration of treatment with anaesthetic agents (days, 
median[IQR])

8 [6–18]

Duration of invasive mechanical ventilation (days, 
median[IQR])

17 [9–25]

ICU complications (n of patients) 22 (88%)

infections 18 (72%)

respiratory 16 (64%)

metabolic 14 (56%)

gastrointestinal 10 (40%)

cardiac 9 (36%)

Length of stay on ICU (days, median[IQR]) 21 [18–31]

Length of stay in hospital (days, median[IQR]) 39 [26–55]

Death 12 (46%)

Limitation of treatment (n = 12) 9 (75%)

mRS at discharge* (n = 16, median and range) 4 [4–5]

mRS at last available follow-up* (n = 13, median and range) 2 [1–3]

Conclusions: In this case series, a mortality comparable to that previ-
ously reported was observed in young and previously healthy patients 
with NORSE. A higher proportion of conscious EOL decisions was 
taken compared to available data [6, 7], where this issue was not spe-
cifically addressed and may have been underreported.
In comparison to other diseases, the EOL decision was taken relatively 
late. For NORSE patients, a longer period of observation and treatment 
is necessary: the turnover time of many investigations usually takes 
many days (e.g. autoimmune testing). Furthermore, no validated prog-
nostic tools exist due to the rarity and the geographical spread of the 
cases, which makes the prognostication harder.
Medical staff mostly triggered the EOL decision, but the next of kin 
was always involved in the discussion, so it is assumable that the deci-
sions were informed and based on presumed patient’s wishes. Futil-
ity is highly dependent on an individual’s values. Based on the few 
Advance Directives (3/12 patients), most individuals perceived disabil-
ity as an undesirable outcome and life-sustaining therapies therefore 
as futile. In these cases, the therapy was redirected.
Until reliable prognostic scores are available, EOL decisions can only be 
made to the best of medical knowledge and considering the patients’ 
presumed wishes. Because the long-term outcome can be favorable in 
NORSE survivors, clinicians should be careful in taking EOL decisions 
to avoid the risk of a self-fulfilling prophecy. Our results encourage cli-
nicians to continue treatment even in initially refractory cases.
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Figure 1 (abstract 001172 Modified Rankin Score at discharge and at 
last available follow-up
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Introduction: Optic nerve sheath diameter (ONSD) has been exten-
sively studied as a non-invasive substitute for ICP monitoring. The 
potential for increased intracranial pressure (ICP) in patients with 
increased intra-abdominal pressure (IAP), although poorly docu-
mented, has been demonstrated through higher ONSD values in 
laparoscopic procedures with steep Trendelenburg position1,2. This 
often leads to transient acute consfusional states in the postoperative 
period3. The effect of dexmedetomidine on ICP or ONSD has remained 
controversial over the years.
Methods: We conducted a randomized controlled trial on 50 adult 
patients of ASA I and II presenting for laparoscopic procedures 
with Trendelenburg position > 25 degrees, to assess the effect of 
intraoperative dexmedetomidine 1  μg/kg followed by 0.4  μg/kg/
hr against a placebo-controlled group that received 0.9% saline 
(NS) infusion at the same rate. Both groups received general 
anaesthesia as per standard protocol. The ONSD and intra-ocular 
pressures were measured at T1—baseline (10  min after endotra-
cheal intubation), T2—Five minutes after Trendelenburg posi-
tion, T3—one hour after T2 and T4—five minutes after releasing 
pneumoperitoneum.
Results: Both groups were well balanced in terms of demograph-
ics and baseline parameters. In our study, patients who received 
dexmedetomidine had statistically significant lower mean ONSD in 
group D at 1-h after Trendelenburg position in comparison to group 
NS (5.7 ± 0.8  mm vs. 6.3 ± 0.8  mm; P = 0.002). Also, the patients who 
received dexmedetomidine had statistically significant lower mean 
ONSD in group D in comparison to group NS at 5-min after gas defla-
tion (5.5 ± 0.7 mm vs. 5.9 ± 0.9 mm; P = 0.041). There was no clinically 
or statistically significant difference in perioperative hemodynamics or 
sedations scores.
Conclusions: From our study we may conclude that Dexmedetomi-
dine may potentially lower ICP as per changes in ONSD compared with 
placebo group in laparoscopic surgeries in steep Trendelenburg posi-
tion. Further studies with larger sample size are needed to validate the 
effect of Dexmedetomidine on ICP.

Trends of ONSD between groups.
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Introduction: An accurate neurological prognosis in the acute phase 
of a cerebral hemorrhage would be very effective in clinical practice 
to ensure a shared understanding of severity among medical staff, 
provide explanations to the patient’s family, and predict the result of 
the acute phase of the hemorrhage. The intracerebral hemorrhage 
score (ICH score) is suggested in guidelines as a prognostic score and 
is utilized in clinical practice. However, the ICH score is based on data 
from > 20 years ago and includes cases of withdrawal from life-sustain-
ing therapies. In Japan, we frequently experience that the ICH score 
does not predict the prognosis following a clinical practice.
Objectives: The study aimed to clarify the accuracy of the ICH score at 
our hospital and to assess prognostic factors appropriate for cerebral 
hemorrhage cases.
Methods: The study design was a single-center retrospective medical 
record survey. We retrospectively analyzed the medical records of all 
patients admitted with intracerebral hemorrhage between January 
2018 and December 2021 at the Toda Medical Group Asaka Medical 
Center in Saitama, a 446-bed hospital in Saitama, Japan. Patient age, 
gender, history, medical history, GCS at presentation, the site of hem-
orrhage, hematoma volume, ventricular perforation, midline shift, 
acute symptomatic seizures, 30-day mortality, neurologic outcome at 
discharge, and transfer destination were examined. At the Japanese 
Society of Intensive Care Medicine’s annual meeting, this study was 
presented halfway through the 2018–2020 data; however, as there 
were so few instances, multivariate analysis was not feasible. As a 
result, one more year of data was added, and the study was reevalu-
ated. Statistical processing was conducted using SPSS (ver. 25), and 
the accuracy of the ICH score was first examined using the receiver 
operator characteristic curve. Univariate analysis was employed to 
narrow down the items with a relatively high association with 30-day 
mortality, and multivariate analysis was used to find predictive factors.
Results: The precision of the ICH score in predicting 30-day mortal-
ity at our institution remained low (AUC of 0.66 [95%CI: 0.49–0.84]). 
In univariate analysis, GCS ≤ 10 (OR11.0 95%CI; 1.2–100.6, p = 0.02), 
blood loss ≥ 100 ml (OR15.3 95%CI; 2.2–104.5, p = 0.02), midline shift 
(OR5.8 95%CI; 0.9–36.0, p = 0.07), and maintenance dialysis (OR24.8 
95%CI; 3.37–182.8, p = 0.01). Multivariate analysis found GCS at pres-
entation and maintenance dialysis to be significant.
Conclusions: The accuracy of the ICH score at our institution remained 
low compared to previous reports. Although some items were pro-
posed as predictors of 30-day mortality, we believe it is suiTable to 
take into account GCS and maintenance dialysis as the basis for a com-
prehensive study. We hope that more accurate prognostic factors will 
be identified for cerebral hemorrhage patients in Japan in the future.
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Introduction: Literature states a higher self-contamination rate 
among healthcare workers (HCWs) while doffing personal protec-
tive equipment (PPE). During the Covid-19 pandemic, onsite trained 
observers were not always available to monitor PPE compliance. The 
remote audio-visual doffing surveillance (RADS) system has the poten-
tial to overcome this limitation (Figure 1). [1,2] We aimed to compare 
the efficacy of this real-time RADS system against the onsite buddy 
system for monitoring the doffing of PPE.
Objectives: To compare the efficiency and safety of the RADS system 
versus the standard onsite buddy system. The incidence of breach/
error in biosafety and the satisfaction levels among HCWs doffing PPE 
with both systems were determined.
Methods: This prospective, observational study was carried out at 
our tertiary care centre in northern India. Study wasregistered in the 
clinical trial registry India (CTRI/2020/11/038172)0.200 HCWs who 
cared for Covid-19 patients in the intensive care units/operation the-
atres were included. Group A included HCWs who performed doff-
ing with the help of an onsite trained observer and group B included 
HCWs who performed doffing with the RADS system. An independent 
observer noted the error at any step using the CDC doffing checklist, 
in both groups. An online questionnaire to analyze the level of satis-
faction post-doffing was also surveyed.
Results: The proportion of errors committed during doffing was signif-
icantly lower in group B compared to group A with a low relative risk 
of 0.34 (95% CI 0.22 to 0.51) (p < 0.001) (Fig. 2 A & B). In both groups, 
there was no difference in HCWs feedback regarding the ease of the 
system and fear of committing an error. Though the perceived quality 
of monitoring was felt better with onsite buddy, the overall confidence 
rating of being safe after doffing was better with the RADS system.
Conclusions: Real-time RADS system may be more effective than the 
onsite buddy system for ensuring the safety of HCWs during doffing PPE. 
HCWs level of satisfaction related to the ease and anxiety with the moni-
toring systems were comparable. RADS system can reduce reliance on 
HCW resources and can integrate well into existing healthcare systems.

Figure 1 (abstract 001176) A trained observer assisting doffing from 
remote location using real time RADS system
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Figure 2 (abstract 001176) (A) Barplot showing the number of par-
ticipants committing errors in each group; (B) Point plot showing the 
predictedmargins (incidence rate ratios, with 95% CIs) of committing a 
greater number of errors/events across occupationdesignation classes 
during doffing stratified by experimental groups. (ESW = Environmen-
tal Sanitation Workers, RADS = Remote Audio-visual Doffing Surveil-
lance System)
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Introduction: Guidelines exist which provide overarching recommen-
dations for the prevention, assessment and management of delirium 
in acute hospital settings. NICE CG103 (2010) reference the need to 
adequately address dehydration by ensuring sufficient fluid intake 
for patients and highlight the importance of observing for non-verbal 
signs of pain, particularly for those patients who are unable to com-
municate using their voice, for example those with a tracheostomy 
in  situ. The NICE guidance also recommends orientation and com-
munication is optimised for patients with delirium, with involvement 
from family and friends. Speech and Language Therapists (SLTs) play a 
pivotal role in facilitating return to oral intake (aiding management of 
dehydration and normalising mealtime routines) and managing barri-
ers to effective communication.
Whilst the RCSLT position statement (2019) highlights the role of SLT in 
the management of delirium within critical care, there remains a scar-
city of clinical guidelines in this area. As a result it was hypothesised 
that there was likely to be variation in how patients with delirium were 
being managed across SLT, leading to inequity within the service.
Objectives:To explore current Speech and Language Therapy clini-
cal practice for patients with delirium who present with communica-
tion and swallowing disorders within Critical Care in order to establish 
equity of service.
Methods: Two questionnaires were created and distributed to the 
Critical Care SLT team in a tertiary London hospital (completed by 5 
SLTs).

  • Clinical scenarios (questionnaire 1): 6 × referral-based clinical 
scenarios provided with multiple choice answers pertaining to 
management options

 • Confidence rating and knowledge‑based (questionnaire 
2): 6 × open-ended questions to establish current practice and 
1 × Likert scale for confidence rating

Results: Questionnaire 1:

  • There was no consensus regarding SLT management of patients 
with delirium

 • Referrals more likely to be accepted: (a) for patients with a con-
firmed neurological diagnosis and delirium, (b) when there is an 
identified negative impact on patient wellbeing

Questionnaire 2:

  • Variable perception of SLT impact
  • Lack of consistency in management approaches utilised
  • Good knowledge of Multidicilinary Team (MDT) roles in delir-

ium management
 • 20% of the team felt ‘very confident’ in managing patients with 

delirium

Conclusions: Currently there is a lack of consistency in how patients 
with delirium are managed by SLTs within Critical Care. Whilst knowl-
edge of MDT roles in the management of delirium was identified as 
a relative strength, there is room for improved SLT confidence in the 
management of this patient cohort. Due to these factors, there is 
scope for ongoing service improvement initiatives to optimise equity 
of service for patients with delirum.
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Introduction: The spleen in its anatomy is an intra-abdominal 
organ, due to embryological origin,is located in the left lateral flank, 
posterior to the stomach, and lose to the kidneys.; habitually should 
be in that anatomical position and normally there should be only 
one spleen, although in occasions there are accessory spleens. 
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Analysis of the splenic vasculature, it is assessed by the splenic 
resistance index (SRI), is closely related to cardiovascular func-
tion and can be used to evalued preload reserve; a reduction > 9% 
is a parameter of rvolume response with specificity of 100%, and 
a reduction > 4% is associated with an improvement in splanchnic 
circulation and a decrease in systemic vascular resistance. This has 
been confirmed by its correlation with changes in serum lactate 
and central venous saturation. Therefore, the splenic resistive index 
in context of shock state can be modified in a similar way to other 
markers of hypoperfusion.
Objectives: To compare the splenic resistive index with clinical sings, 
biochemical and ultrasonographic hypoperfusion markers in a patient 
in state of shock at admission to Intensive Care Unit.
Methods: This analysis was disign as a descriptive, prospective an 
transversal study. In the intensive care unit of the Juarez Hospital in 
Mexico from March 1, 2022 to March 1, 2023. Evaluating the patient 
upon at admission to the intensive care unit, in a state of shock regard-
less the cause, The SRI was evaluating and messure by two ultra-
sonographers with experience in this technique, through the speed 
of diastolic and systolic blood flow. Taking as reference an elevation 
of the splenic resistive index more than 0.6. Using difference CO2 and 
serum lactate as a hypoperfusion sistemic state.
Results: When comparing the splenic resistive index in shock patients 
with respect to other markers of sistemic hypoperfusion. We found 
The splenic resistive index and serum lactate have a similar elevation 
directly proportional in a shock patients (Confluence value 0.025). 
We found a close correlationshio between the elevation of the renal 
resistance index and the leng od stay in the intensive care unit, of 29 
patients, the 16% o (4.6 p) has a leng of stay of more than 5 days in the 
ICU. In this case 3 patients was death,.
The prevalence of death was the 2% of all population.
Conclusions: The splenic resistive index is an ultrasonographic 
marker, it is directly related to the elevation of clinical and biochemi-
cal markers of sistemic hypoperfusion. Therefore, it can be used as an 
initial evaluation at bedside of patient admission to the intensive care 
unit As well as lpredictor of ength of stay in the intensive care unit.
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Introduction: Hospital electronic prescribing (EP) is an important item 
on the UK government health policy agenda: Hospitals in England 
were expected to be paperless by 2020 but are behind schedule. It is 
argued the greatest benefits are associated with integrated EP systems 
because they offer improved communication between prescribers, 
pharmacists and other stakeholders; by aiding decision or adminis-
tration support; and providing a robust audit trail for the entire medi-
cines use process. Medication incidents are often multifaceted. Human 
and electronic factors must be considered when investigating medica-
tion incidents.
Methods: Following a patient safety incident on critical care, where 
a patient received three times the required dose of rituximab on criti-
cal care, an appreciative inquiry approach was used to identify root 
causes for potential errors when administering rarely used medicines. 
Medical, nursing & pharmacy professions consulted. Electronic and 
human factors were investigated with the aim for preventing future 
occurrences.
Results: Twenty-four contributory factors were identified during the 
investigation. The main themes were (1) lack of knowledge by doctors, 
nurses and pharmacists on where to look for information (2) Lack of 
Trust protocol relating to medication administration. (3) Incorrect pre-
scribing on the EP record and (4) Inappropriate pharmacy supply.
Multi-pluralistic approaches to the investigation were used to avoid 
conflict. It was further minimised by ensuring positive and negative 
processes were identified in all groups rather than one member within 
the multi-professional team being singled out to avoid blame culture.
A Trust protocol for safe and standardised rituximab use in vasculitis 
has been written and published on the Trust e-library.
A new pharmacy specific single point of entry for notes was created 
in electronic record which has subjected to two to plan-do-study-act 
cycles to maximise effectiveness. This is accessible to all members of 
the multi-professional team.
The pharmacy on-call training for critical care needed revision.
The results of the investigation were shared with all critical care and 
pharmacy staff via email and presented within the forum of depart-
mental governance meetings to ensure shared understanding and 
learning.
The number of medication incident reports for critical care has 
reduced since the above interventions have been introduced.
Conclusions: Good communication is essential to multi-professional 
working.
Ensuring a consistent, easy access, single point of access for all phar-
macy information was important to the multi-professional team.
An improved critical care induction for on-call pharmacists, with famil-
iarisation with the specific critical care integrated EP system has been 
necessary.
Integrated EP systems have the potential to minimise medication 
errors but the importance of good clinical understanding of medica-
tion must not be underestimated.
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Introduction: Sepsis and septic shock induce immune dysfunction 
characterized by immune cell depletion, T cell exhaustion, reduced 
production of pro-inflammatory cytokines, and reduced expression of 
cell-surface molecules such as human leukocyte antigen DR (HLA-DR). 
This so-called sepsis-associated immunoparalysis may impair the elim-
ination of pathogens, increase susceptibility to secondary infections 
and reactivate dormant viruses. Granulocyte concentrate (GC) trans-
fusions, as the only available immune cell concentrates, potentially 
induce tissue damage via local effects of neutrophils. Therefore, using 
donor immune cells purely extracorporeally is an attractive option. A 
clinical trial is ongoing to investigate the effects of purified GC with 
extended shelf-life in a simplified extracorporeal plasma treatment, 
following prior successful trials utilizing standard GC in the treatment 
of 20 patients.
Methods: We describe data from a prospective, phase II, multi-
center, randomized controlled parallel-group clinical trial in patients 
with septic shock. Subjects suffering from septic shock according 
to Sepsis-3-Definition who additionally require norepinephrine at a 
dose of ≥ 0.15 mcg/kg/min (and/or vasopressin at any dose) are ran-
domized to receive either standard of care therapy or extracorporeal 
immune cell therapy on top of standard of care, in a 1:1 ratio. A total 
of 120 evaluable patients will be enrolled at multiple sites within Ger-
many. Primary endpoint is safety and tolerability consisting of new 
onset of serious adverse events. A key secondary endpoint is the 
evaluation of the course of recovery from immune dysfunction in both 
groups. The comparison between the two groups will be evaluated at 
the interim analysis after 50 patients and at the final analysis. Addi-
tionally, the study also includes an evaluation of the normal course 
of immune paralysis in the control group, which will measure various 
cytokine levels and functional immune cell parameters of specific lym-
phocyte subsets, monocytes, and granulocytes on selected days.
Results: This study has been started in 2022. First results of the ongo-
ing study will be presented focusing on the course of immune paraly-
sis based on multiple cellular and humoral immune parameters.
Conclusions: The extracorporeal immune cell plasma perfusion 
therapy may on one hand provide immune support and may avoid 
unwanted local side effects on the other hand. Recovery from immune 
dysfunction is a prerequisite for avoiding secondary infections and 
ultimately also for recovery from sepsis.

Scheme of the extracorporeal immune cell plasma perfusion therapy. 
Plasma is continuously filtered from the patient´s extracorporeal 
blood circuit and transferred into a closed-loop ‘cell circuit’, where the 
patient’s plasma is brought into direct contact with therapeutically 
effective, human-donor immune cells (i.e. granulocyte concentrate).
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Introduction: Acute kidney injury (AKI) is associated with increased 
morbidity and mortality in pediatric patients and can be hard to 
detect in healthy children who do not have pre-illness serum creati-
nine measurements. Community-acquired AKI (CA-AKI) is not infre-
quent, less well-known, and poorly recognized. Best practice alerts 
(BPA) in electronic medical records (EMRs) can improve detection and 
management of AKI when linked to actionable care pathways.
Objectives: We created and implemented a BPA to improve our 
detection and management of CA-AKI to: increase CA-AKI diagnosis 
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to > 75% with a false positive rate of < 10%, to trigger nephrology con-
sult for stage 3 AKI all patients, to reduce the length of stay (LOS) by 
10%.
Methods: We created an active electronic BPA using age- and gender-
based creatinine reference ranges that would fire and alert our emer-
gency department nurses and physicians using the KDIGO creatinine 
definition. The alert notified the clinician of the stage of AKI and was 
coupled with a care bundle in the form of an order set stratified to the 
stage of AKI. This order set allowed the emergency department team 
to manage the AKI and investigate the etiology. Through a series of 
Plan-Do-Study-Act cycles, we evaluated and modified the BPA to maxi-
mize detection while minimizing alert fatigue.
Results: In the first year our EMR alert went live, we had over 12,000 
alerts fired (firing multiple times until a clinician acts on the alert). 
There were 377 unique encounters with CA-AKI (55% stage 1, 19% 
stage 2, 26% stage 3) with multiple patients who sustained multi-
ple kidney injuries with a 5.6% false positive rate. Our recognition 
and diagnosis of CA-AKI improved from 19% (pre-alert) to 76% (with 
BPA). Our LOS decreased by 22%. Nephrology consultation frequency 
did not change; however, this data is based on a consult order being 
placed in EMR and we cannot tell if emergency physicians simply 
called nephrology for advice but did not place an order.
Conclusions: An actionable EMR embedded BPA improved CA-AKI 
detection in the pediatric ED and decreased resource use. Future 
steps will include analysis of BPA associated reduction in nephrotoxic 
medication exposure and impact on mid and long-term follow-up of 
CA-AKI.
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Introduction: The literature identifies that critical illness and associ-
ated care in the intensive care unit (ICU) presents several psychological 
challenges for patients and families. However, this evidence has gener-
ated little discussion for practice and policy implications.
Objectives: We used a meta-ethnography synthesis to examine the 
psychological responses of patients receiving ICU care and draw their 
implications for practice.
Methods: Literature searches in CINAHL, MEDLINE, EMBASE, PsycINFO, 
Scopus, Dissertations and Theses Global databases was conducted 
using predefined eligibility criteria. We employed the CASP tool to 
assess the quality of included articles. Data synthesis was based on 
Noblit and Hare’s approach, and reporting on the eMERGe framework.
Results: A corpus of twenty-one studies from thirteen countries were 
synthesized. Three main themes, tormenting emotional experiences, dis-
ruptions in identity and social connections, and the disempowered warrior, 
formed the fundamental experience of ICU patients. About 80% of 
patients in this review responded to ICU hospitalization with negative 
emotions, including depressive feelings, fear, anxiety, panic, agony, 
pessimism, emotional pain, perceived torment, acute existential dis-
tress, powerlessness, and dehumanization. Professional support, 
continued tailored education on what to expect, development of 
hope and optimism are perceived to reduce the emotional toll of ICU 
experience.
Conclusions: Negative emotions in care may cause poor psychologi-
cal adjustment and delayed recovery. Patients are likely to acquiesce 
in care situations when control is vested in powerful others. Our study 
revealed the need for patient-centric insights into the ethical relation-
ships between patient autonomy and medical paternalism in modern 
critical care medicine. Our research refocuses attention on the practi-
calities of empowering patients. It highlights challenges in negotiating 

care elements and pathways in ways that foster patients’ autonomy in 
care.
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Introduction: Burn trauma is accompanied by an immune response 
resulting in pathophysiological processes and induces a reduction in 
cardiac function, vasoplegia and endovascular leakage. This reaction 
has been known for several decades. Through the years the Parkland 
formula has been the mainstay in guiding fluid resuscitation. More 
recent literature shows possible fluid overload and the fluid creep. 
These findings resulted in more awareness for the risks of high-volume 
fluid resuscitation in patients after burn trauma. Because of these find-
ings, the fluid resuscitation protocol in the Netherlands changed from 
the liberal 4 ml/kg/%TBSA to a restrictive 3 ml/kg/%TBSA. The aim of 
this study was to investigate whether restrictive resuscitation is non-
inferior to liberal resuscitation.
Methods: This retrospective, before-and-after study, was performed in 
the Maasstad Hospital in the Netherlands and included adult patients 
admitted to the burn intensive care for resuscitation therapy accord-
ing to the parkland formula (≥ 15% total body surface area (TBSA)). 
The study was reviewed by the institutional review board. The resus-
citation protocol changed mid-2018, and all patients 2.5 years before 
and after this change were included. A database was constructed 
containing all baseline burn and patient characteristic, and included 
all parameters recorded during intensive care treatment. Primary out-
come parameter was renal function measured in maximum change of 
creatinine in the first 7 days and was analyzed using a non-inferiority 
analysis based on the development of stage 1 KDIGO AKI. Other out-
come parameters were tested using a logistic model and corrected for 
differences in gender, full-thickness burns, and SOFA-score.
Results: In total 44 patients were resuscitated according to restrictive 
protocol and 56 according to the liberal protocol. The patients were 
indeed resuscitated in accordance with the restrictive or liberal pro-
tocol at 24  h: 2.96 ± 1.63  ml/kg/%TBSA vs. 3.95 ± 1.91  ml/kg/%TBSA. 
No significant differences were present in the hemodynamic or res-
piratory parameters, or mortality (8.9% vs. 9.6%, respectively). Hospi-
tal length of stay was significantly shorter in the restrictive group: 24 
(19–35) vs 38 (24–62) days. No inferiority was proven in the restrictive 
group comparing to the liberal group in maximum change in creati-
nine (8 ± 26 vs. 8 ± 31, CI [-11, 8].
Conclusions: This study shows that a more restrictive resuscita-
tion strategy (3  ml/kg/%TBSA) in patients with large burn trauma is 
non-inferior compared to a liberal strategy (4  ml/kg/%TBSA) in the 
development of acute kidney injury after resuscitation. Furthermore, 
a restrictive strategy could decrease the hospital length of stay sig-
nificantly and showed no differences in hemodynamic or respiratory 
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parameters. These findings indicate that a restrictive strategy is prom-
ising for future burn patients.
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Introduction: Non-intubated patients with acute respiratory failure 
may have an excessive respiratory drive and breathe with large tidal 
volumes (Vt). This may lead to self-inflicted lung injury (P-SILI) [1,2]. 
Positive end-expiratory pressure (PEEP) is a key strategy to improve 
alveolar recruitment in invasive, non-invasive (NIV) and continuous 
positive airway pressure (C-PAP) ventilation [3,4]. Currently, venti-
lation monitoring during NIV is not usually available. ExSpiron®Xi 
(TVExSpiron) is a non-invasive monitoring device for continuous tidal 
ventilation in spontaneously breathing patients, based on bioelectrical 
impedance technology [5].
Objectives: To describe how ventilatory parameters (Vt, minute venti-
lation [VE], and respiratory rate [RR]) vary during spontaneous breath-
ing, before and after administering PEEP with helmet C-PAP.
Methods: This is a single-centre cross-over physiological study per-
formed in intensive care unit in patients with clinical indication to helmet 
CPAP. Exclusion criteria were age < 18 y/o, pregnancy, and contraindica-
tions to PEEP. We performed a zero end-expiratory pressure (ZEEP)-PEEP 
trial with a helmet C-PAP, consisting of three steps: 1) before helmet 
implementation (PRE-H) with an inspiratory oxygen fraction (FiO2) that 
was kept constant across all steps; 2) ten minutes after helmet imple-
mentation without PEEP (ZEEP), and 3) one hour after PEEP application. 
Ten minutes of tracings were analysed for each step. Ventilation monitor-
ing was performed through the bioelectrical impedance-based monitor 
ExSpiron®Xi (TVExSpiron). At the end of each step, arterial blood gas 
analysis was recorded. Mean Vt, VE, RR and P/F ratio among all steps were 
compared through repeated-measures one-way ANOVA.
Results: We enrolled eight consecutive critically-ill patients, including 
one woman and seven men. Demographic and baseline character-
istics are shown in Table 1. Seven out of ten patients started the trial 
with a Venturi mask, two with high-flow nasal cannula and one with 
nasal prongs. Table  2 shows the means and standard deviations of 
each ventilatory parameter during the trial; no statistical difference 
was observed in Vt (p = 0.24), VE (p = 0.16), and RR (p = 0.9) among the 
three steps. Figure 1a, b, and c show how Vt, VE, and RR vary during 
the ZEEP-PEEP trial, respectively. Although not significantly, VE rises 
at ZEEP step and decreases to baseline after PEEP setting. Vt trended 
to decrease with PEEP setting. PaO2/FiO2 increased significantly after 
each step (p < 0.01), while PaCO2 remained stable.

Age, years 60.5 (58–71)

BMI, Kg/cm2 26.7 (23–27.8)

Comorbidities

Hypertension, n° (%) 6 (60)

Diabetes, n° (%) 3 (30)

Cardiopathy, n° (%) 3 (30)

Chronic kidney disease, n° (%) 3 (30)

Smoke, n° (%) 2 (20)

Age, years 60.5 (58–71)

COPD, n° (%) 1 (10)

Other, n°(%) 6(60)

ICU admission diagnosis

ARDS/AHRF, n° (%) 5 (50)

Septic shock, n° (%) 2 (20)

Trauma, n° (%) 1 (10)

Baseline

SOFA score on study day 3 (2–6)

FiO2 0.5 (0.4–0.5)

PEEP (PEEP step) 8 (8–8)

Conclusions: Helmet C-PAP with PEEP maintained a similar VE and 
RR as compared to no helmet or helmet at ZEEP. However, despite the 
lack of statistical significance and the limited sample size due to the 
preliminary data analysis, PEEP trended to a lower Vt as compared to 
pre-H and ZEEP.
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Introduction: The predictors negative outcome of AKI among Afro-
Caribbean patients with COVID-19 disease is unknown. Majority of 
COVID-19 patients in Jamaica were admitted to University Hospital of 
the West Indies (UHWI).
Objectives: to evaluate negative predictors of outcome in Afro-Carib-
bean patients with COVID-19 infection and Acute Kidney Injury.
Methods: A retrospectively conducted study reviewing 138 AKI 
patients with confirmed COVID-19 infection in at a single institu-
tion between March 10, 2020–March 10, 2021. Parameters including, 
presenting symptoms, laboratory values, requirement for aggressive 
management associated and need for renal replacement therapy were 

evaluated. The likelihood of a fatal event was evaluated by univariate 
and multivariate analysis among the study participants.
Results: Forty-nine percent of patients attained a peak AKI Stage 1, 
17% with AKI Stage 2 and 34% AKI Stage 3. The mean age was (62 ± 14) 
years with 59% being male. The presenting symptoms of dyspnoea 
and fever were the most likely to be associated with adverse out-
comes. Mean serum creatinine difference between baseline and peak 
creatinine levels achieved were a greater indicator of AKI severity than 
the baseline serum creatinine levels. Patients who peaked at AKI stage 
3 were more likely (p < 0.05) to be oliguric/anuric (r2 = 0.264), receive 
remdesivir (r2 = 0.303) and require dialysis (r2 = 0.201). Increased mor-
tality was associated with increased number of symptoms at presen-
tation (r2 = 338) and oliguria/anuria (r2 = 0.580). Low serum albumin 
levels (aOR: 0.734; 95%CI: 0.654–0.825) and oliguria (aOR: 8.631; 95% 
CI: 2.835–26.278) were the most significant predictors of mortality.
Conclusions: Low serum albumin levels and increased number of 
symptoms at presentation are key predictors of adverse outcomes in 
AKI patients with COVID-19 infection.
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Introduction: Compression method has traditionally been applied 
for the removal of the arterial cannula required for VA ECMO support. 
Numerous vascular and hemorrhagic complications associated with 
this procedure have been reported over the years.
Recently, endovascular devices for the closure of large-caliber arterial 
vascular accesses became available. MANTA is a femoral artery closure 
device for large-caliber accesses, structured with a resorbable collagen 
pad, a radio-opaque stainless steel locking component. Initially used 
for smaller calibers than ECMO cannulas with satisfactory results in 
terms of reduction in complications and rapid learning curve, it has 
been recently applied in management of ECMO arterial access.
Objectives: To investigate feasibility and safety of MANTA for manag-
ing arterial access site in VA ECMO, in terms of bleeding and vascular 
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complication compared with an historical cohort of patients managed 
with traditional methods.
Methods: In this observational study we collected data of all consecu-
tive patients who underwent deconnection from VA ECMO, between 
01/2018 and 09/2022. Starting from 04/2021 MANTA was imple-
mented in collaboration with Vascular Surgery Department.
Inclusion Criteria were age > 18 years and femoro-femoral VA ECMO 
support. Collected data included demographic and clinical character-
istic, vascular complications, bleeding complications, coagulation sta-
tus in 4 different time-points.
Results: 52 patients met the inclusion criteria (9 management with 
MANTA e 42 with compressive technique). One patient underwent surgi-
cal removal. Patients managed with MANTA were more frequently antico-
agulated (p = 0.01) and had higher Charlson Comorbility Index (p = 0.029).
In both groups, the main indication for ECMO was represented by Car-
diac Arrest (MANTA 44.4% vs compressive 56.1%).
In both groups it was possible to resume anticoagulation a few hours 
after the procedure, without significant differences between the two 
groups (p = 0.113) and dosages (p = 0.070). There was no difference 
for transfusion requirements (p = 0.854).
Among the patients treated with compression we observed early (1 
thrombosis, 2 hematomas) and late (1 aneurysm, 2 dissections) vascular 
complications. In patients with MANTA, we observed early vascular com-
plication (one arteriovenous fistula and one acute limb ischemia which 
required urgent surgery). Acute complications observed in MANTA group 
were associated with inadvertent cannulation of superficial femoral artery.
Conclusions: Comparing the two techniques, there were no sig-
nificant differences interms of bleeding complications or transfusion; 
the frequency relative of early vascular complications was higher in 
the MANTA group. In emergency setting, inadvertent cannulation of 
superficial femoral artery could worsen clinical outcome.
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Introduction: Octogenarians are often perceived as unsuitable candi-
dates for ICU admission based on the expectation of reduced survival 
rates. On average, these patients indeed experience higher ICU mor-
tality rates and longer post-ICU hospital stays compared to younger 
patients. However, many can resume daily activities at similar levels 
as younger patients one year after ICU discharge. Factors such as prior 
functional status, admission diagnosis, and comorbidities likely impact 

mortality and post-discharge functional status more than age. Tradi-
tional scores, like SAPS3 (1), can overestimate hospital mortality rates 
for this age group. Institutional factors and regional differences in local 
practices also affect the accuracy of current prognostic models.
Objectives: Our study aimed to develop and validate an institution-
specific score incorporating baseline functional status, and site-spe-
cific data to improve prognostic accuracy for all age ranges, including 
very elderly patients.
Methods: This was a retrospective cohort study from a 30-bed ICU in 
Hospital Sírio-Libanês, São Paulo, Brazil. Data were retrieved from patients 
consecutively admitted to the ICU from January 2014 to April 2019. 
Patients were categorized as: less than 60  years old, 60–79  years old, 
and ≥ 80 years old (very elderly). The sample was divided in two halves, 
the first to develop and the other to validate a prognostic score (Fumis 
score). Mortality predictors included all SAPS3 variables, SOFA, baseline 
functional status, and Charlson Comorbidity Index. All variables were 
assessed using a multivariable logistic regression model, which was used 
to develop and validate the prognostic score of in-hospital mortality.
Results: A total of 9,631 patients were admitted to the ICU during the 
study period with 28.3% belonging to the very elderly group. Very 
elderly patients had higher ICU (7.0%) and in-hospital mortality (12.9%) 
than the other age groups (p < 0.001). The SAPS3 underestimated 
mortality in all age groups, but specially in the very elderly (Figure 1), 
in whom the standardized mortality ratio was 0.56 (95% CI 0.47, 0.67). 
Conversely, the Fumis score had good discrimination in the derivation 
and validation sets and was well calibrated for all age categories (Fig-
ure 1) with an SMR of 0.90 (95% CI 0.79, 1.04) in the very elderly.
Conclusions: This study successfully developed and validated the 
Fumis score, an institution-specific prognostic tool that used site-
specific data for improved accuracy in predicting in-hospital mortality 
among all age groups, including very elderly patients. By utilizing site-
specific data, this innovative approach overcomes the limitations of 
traditional scoring systems, such as SAPS3, which rely on multicenter 
data and often fail to account for the unique characteristics of individ-
ual hospitals. This idea of a site-specific prognostic tool paves the way 
for more accurate ICU admission decision-making.

Figure 1 (abstract 001189) Predicted risk of hospital death, observed 
hospital mortality rate, and the number of patients per decile in the 
Validation Cohort. Columns: Number of patients; Yellow diamonds: 
mean SAPS 3-predicted mortality per decile; Gray circles: mean 
Fumis score-predicted mortality per decile; and solid black line: mean 
observed mortality per decile
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Introduction: Innate immunity is evolutionarily and functionally con-
nected to haemostasis [1, 2]. PTX3 is a fluid-phase molecule of the 
innate immunity essential in resistance against bacterial and viral 
infections [3]. By interacting with defense fibrinogens, PTX3 amplifies 
effector functions of the innate immune system [4]. At wound sites and 
thrombus, PTX3 regulates the injury-induced thrombotic response. It 
promotes wound healing by favouring timely fibrinolysis by interact-
ing with fibrin and plasminogen (Plg) through its N-terminal domain. 
PTX3-mediated enhancement of fibrinolysis involves interaction with 
Plg in acidic microenvironments and independence of increased plas-
min formation. [5]. Human septic coagulopathy is characterized by an 
increase in naturally occurring anti-fibrinolytics, favouring the appo-
sition of thrombi in the microvasculature and ultimately resulting in 
multiorgan failure [6].
Objectives: We aimed to study the potential effect of PTX3 and its 
N-domain in the blood of healthy donors and critically ill patients 
affected with Staphylococcus aureus (SA) bacteremia.
Methods: Citrated whole blood collected from healthy donors and 
critically ill patients (within 48 h of confirmed SA infection) was incu-
bated (15 min) with purified recombinant PTX3 (222 nM), N-terminal 
domain (222 nM) or phosphate-buffered saline (PBS) and underwent 
viscoelastic analysis with the ROTEM using EXTEM assay. Six healthy 
donors and four patients (mean SOFA score 4 ± 2) were enrolled.
Results: Main ROTEM parameters are shown in Table  1. Viscoelastic 
tests of SA patients showed longer initiation of clotting compared to 
healthy donors, but clot firmness was significantly increased (73 ± 5 
vs 57 ± 3  mm, P < 0,01) and lysis at 45  min reduced (3 ± 1 vs 5 ± 4%, 
p = 0.35) suggesting a hypercoagulable state with fibrinolytic shut-
down. The addition of PTX3 or N-domain to normal blood did not 
exert any viscoelastic effect compared to blood treated with PBS. In 
SA patients, the addition of the N-domain decreased clot firmness 
compared to the control group (62 ± 9 vs 73 ± 5  mm, P < 0,05) and 
increased lysis at 45  min (19 ± 19 vs 3 ± 1%; P = 0.15) whereas a ten-
dency towards increased fibrinolysis is observed using PTX3 (5 ± 5 vs 
3 ± 1%, p = 0.26) (Figure 1).
Conclusions: Initial results indicate a potential pro-fibrinolytic effect 
of PTX3 and its N-terminal domain in the blood of patients with SA 
infection. The main causes associated with coagulopathy include inhi-
bition of fibrinolysis due to the production of classical Plg activator 
inhibitors and acidosis.

Table 1 (abstract 001190)  Mean ± standard deviation of the main 
ROTEM parameters of the study groups

Figure 1 (abstract 001190) Percent reduction of clot firmness at 45 
min (ML45) of the study groups
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Introduction: There is a lack of consensus as to drug and dose that 
should be administered to critically ill patients for the pharmacologi-
cal treatment of acute delirium. Critically ill patients frequently have 
altered volume of distribution and impaired metabolism and clear-
ance of many drugs. Unlike other drug classes, such as antimicrobials 
(1), there are no data for antipsychotic drugs in this patient population.
Pharmacokinetic data will inform therapeutic strategies and the phar-
macokinetic models generated will allow the investigators to propose 
optimized dosing regimens.
Objectives: To measure plasma concentration of olanzapine and que-
tiapine and their metabolites, and to describe population pharmacoki-
netic parameters of these drugs in critically ill patients.
Methods: This was a single centre prospective observational study. 
Patients who were ≥ 18 years of age and receiving immediate release 
enteral olanzapine or quetiapine for acute delirium were eligible. 
Blood samples were taken at regular time points for peak and trough 
concentrations for up to 4  days. The assay was designed, and batch 
analysis were conducted, to measure total and unbound olanzapine 
and quetiapine, as well as concentrations of the major metabolites, 
desmethylolanzapine and norquetiapine. Dose, frequency of adminis-
tration, anthropometric measures, organ dysfunction, smoking history 
and concurrent medications were accounted for in the analysis.
Results: Thirty patients (sex: 25 [83%] male; age: mean (SD) 51 (15) 
years; and weight: 93 (19) kg) provided 109 samples. Nineteen patients 
were receiving quetiapine and 11 patients were receiving olanzapine.
Based on the first sample obtained for each patient, there was wide 
variability for: total olanzapine (min. 2.68 ng/mL; max. 32.16 ng/mL) 
and associated unbound olanzapine (below limit of quantitation; 1.29 
ng/mL respectively); and for total desmethylolanzapine (min. 0.00 
ng/mL; max. 0.69 ng/mL). This variability was also observed for: total 
quetiapine (min. 72.87 ng/mL; max. 693.24 ng/mL) and associated 
unbound quetiapine (3.96 ng/mL; 34.58 ng/mL respectively); and for 
total norquetiapine (min. 0.98 ng/mL; max. 54.21 ng/mL). Detailed 
population pharmacokinetic modelling will be presented.
Conclusions: There is marked variability in plasma concentrations of 
olanzapine and quetiapine, both total and unbound, and their metab-
olite, when administered for acute delirium. Given the lack of existing 
data, population pharmacokinetic modelling will inform suitable dos-
ing regimens.
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Introduction: ICU patients lose muscle mass rapidly and maintenance 
of muscle mass may contribute to improved survival rates and quality 
of life. Protein provision may be beneficial for preservation of muscle 
mass and other clinical outcomes, including survival. Current protein 
recommendations are expert-based and range from 1.2 to 2.0  g/kg. 
Thus, we performed a systematic review and meta-analysis on protein 
provision and all clinically relevant outcomes recorded in the available 
literature.
Methods: We conducted a systematic review and meta-analyses, 
including studies of all designs except case control and case studies, 
with patients aged ≥ 18 years with an ICU stay of ≥ 2 days and a mean 
protein provision group of ≥ 1.2  g/kg as compared to < 1.2  g/kg with 
a difference of ≥ 0.2 g/kg between protein provision groups. All clini-
cally relevant outcomes were studied. Meta-analyses were performed 
for all clinically relevant outcomes that were recorded in ≥ 3 included 
studies.
Results: A total of 30 studies published between 1983–2022 
were included. Outcomes reported in the included studies were 
ICU, hospital, 28-day, 30-day, 42-day, 60-day, 90-day and 6-month 
mortality, ICU and hospital length of stay, duration of mechani-
cal ventilation, vomiting, diarrhea, gastric residual volume, pneu-
monia, overall infections, nitrogen balance, changes in muscle 
mass, destination at hospital discharge, physical performance and 
psychological status. Meta-analyses showed differences between 
groups in favour of high protein provision for 60-day mortality 
(Figure  1), nitrogen balance (Fig.  2) and changes in muscle mass 
(Fig. 3).
Conclusions: High protein provision of more than 1.2 g/kg in critically 
ill patients seemed to improve nitrogen balance and changes in mus-
cle mass on the short-term and 60-day mortality. Data on long-term 
effects on quality of life are urgently needed.

Figure 1 (abstract 001193)  Forest plot for 60-day mortality
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Figure 2 (abstract 001193) Forest plot for nitrogen balance
 

Figure 3 (abstract 001193)  Forest plot for changes in muscle mass
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Introduction: COVID-19 pandemic overwhelmed critical care health 
services across the world, making an effect on selection of the 
patients, limitations of treatment and controversial choices of therapy. 
Now, in the aftermath of the pandemic the effect on health related 
quality of life (HR-QoL) can be evaluated.
Objectives: The aim of this study is to evaluate the HR-QoL in critical 
care survivors of severe COVID-19 pneumonia and to determine the 
risk factors that may be associated with it.
Methods: This was a retrospective analysis of patients treated for 
COVID-19 in ICU in the period from 2021 June to 2022 January in 
Vilnius, Lithuania. The study was conducted in a tertiary reference 
hospital. The patients who survived the stay in the ICU and agreed 
to participate in the follow up program were included in the study. 
Demographic, co-morbidity and general ICU course indicators were 
collected. The HR-QoL was measurement with 36-Item Short-Form 
Health Survey (SF-36). Mental and physical components were evalu-
ated separately, regression analysis was conducted to determine the 
risk factors of worse HR-QoL.
Results: The data of 53 patients was collected. These patients were 
typical ICU patients for the 3rd wave of the COVID-19 pandemic in 
Lithuania. The cohort favors the moderate risk definition according 
to APACHE II (median = 7 [5–10]) and ISARIC 4C scores (median = 7 
[5–10.5], a shift expected as only ICU survivors were included in the 

study. Mean follow up time of the patients was 7.64 ± 1.61  months. 
The mean physical health composite was 60.89 ± 25.33, and the mean 
mental health composite was 64.97 ± 22.78. For the physical health 
composite in the univariate regression model higher age (B =  (-)0.575 
CI95%: (-)1.14- (-)0.01 p = 0.048), presence of diabetes (B =  (-)18.78 
CI95%: (-)36.80– (-)0.74 p = 0.042) and higher ISARIC 4C mortality risk 
(B =  (-)2.665 CI95%: (-)4.18– (-)0.59 p = 0.006) were shown to have an 
effect on worse scores. In the final regression model only ISARIC 4C 
mortality risk remained as sole independent predictor (B =  (-)2.655 
CI95%: (-)4.72– (-)0.59 p = 0.013). The univariate regression of SF-36 
mental health composite determinants did not reveal any statistically 
significant predictors.
Conclusions: The patients after severe COVID-19 pneumonia and stay 
in critical care are affected and present with lowered HR-QoL after 
6 months, mostly in the physical composite score. The main risk factors 
for worse physical condition are co-morbidities and age, a similar pat-
tern observed in other respiratory infections.
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Introduction: About two thirds of in-hospital deaths following suc-
cessful resuscitation after cardiac arrest are due to hypoxic-ischaemic 
brain injury. (1,2) Most occur after a decision to withdraw from life 
sustaining therapy (WLST) in patients where meaningful neurologi-
cal recovery is unlikely. (2) In 2021 the European Resuscitation Coun-
cil (ERC) and the European Society of Intensive Care Medicine (ESICM) 
published a simplified guideline algorithm for prediction of neurologi-
cal outcome after cardiac arrest, broadening the screening criteria to 
also include flexion posture. (3) External validations on its prognostic 
accuracy have previously reported 53–60% sensitivity with 100% spec-
ificity. (4,5).
Objectives: This study aims to validate the ERC/ESICM 2021 guidelines 
on neurological prognostication after cardiac arrest in a large interna-
tional multicenter population. (3).
Methods: Retrospective descriptive analysis of the Targeted Hypo-
thermia versus Targeted Normothermia after Out-of-Hospital Car-
diac Arrest (TTM2) trial data. Patients with available motor score on 
day 4 and neurological outcome at 6  months were included. (6) The 
prognostic accuracy of ERC/ESICM 2021 algorithm, including clinical 
examinations (pupillary and corneal reflexes ≥ 72  h (h), early status 
myoclonus ≤ 72 h), neurophysiological tests (EEG > 24 h, SSEP ≥ 24 h), 
neuroimaging (CT ≤ 72 h, MRI 2–7 days) and biomarkers (serum neu-
ron-specific enolase (NSE) at 48 and/or 72 h), was assessed.
Results: A total of 1324 patients met the inclusion criteria, of which 
753 (57%) were eligible for neurological prognostication according to 
the screening criteria (Tab.1, Figure 1). Preliminary results indicate that 
the ERC/ESICM algorithm correctly identified 258 patients with poor 
neurological outcome and 213 of the total 491 patients not fulfilling 
the guideline criteria had a good outcome. The overall sensitivity for 
the algorithm was 48% (95% CI: 44–52%). Four cases of false posi-
tive predictions were identified, yielding a specificity of 98% (95% CI: 
95–99%). Further results will be presented at the conference.
Conclusions: This validation study is the first to report a non-perfect 
specificity for the ERC/ESICM 2021 guidelines on neurological prog-
nostication after cardiac arrest. The individual reports of false posi-
tive predictions and the potential interference with sedation must 
be further evaluated to assure validity in prognostication and avoid 
patients unrightfully being put at risk of WLST in clinical practice. 
Increasing the number of patients correctly identified with poor 
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neurological outcome while assuring a 100% specificity remains the 
goal for further development of guidelines. Limitations in this study 
include bias due to allowance of WLST during trial, possible residual 
effects of sedation and that the analysis was performed on reported 
examination results.

Table 1 (abstract 001196) Descriptive Table on included and 
excluded patients. Patients with missing neurological outcome, miss-
ing FOUR motor score at 72–96 h and who were deceased prior to 72 
h were all excluded. Continuous variables are presented as median 
(inter quartile range) and categorical variables are described as count 
of numbers (percentages of all available data)

Figure  1 (abstract 001196)  Flowchart of inclusion for validation of 
ERC/ESICM 2021 guideline algorithm on neurological prognostication 
after cardiac arrest. CR = corneal reflexes. FN = false negative, nor-
mal examination and poor outcome. FOUR = Full Outline Unrespon-
siveness (0 = no motor response, 1 = extension posture, 2 = flexion 
posture, 3 = locating pain, 4 = making signs). (7) FP = false positive, 
pathological examination and good outcome. HIE = hypoxic-ischae-
mic encephalopathy. PLR = pupillary light reflexes. TN = true negative, 
normal examination and good neurological outcome. TP = true posi-
tive, pathological examination and poor neurological outcome
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Introduction: Infection with severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) and the subsequent disease Covid-19 is mainly 
characterized by respiratory symptoms, with lung infiltrates being 
present in more than 50% of hospitalized cases. Pneumothorax is 
potential complication in pulmonary infections. Several studies have 
reported that pneumothorax occur frequently in patients with Covid-
19 pneumonia ranging from 15 to 20% of those receiving invasive 
ventilation.
Objectives: This study aimed to (1) investigate the incidence of 
pneumothorax in adult patients with severe Covid-19 pneumonia, 
(2) compare the incidence of pneumothorax with patients with influ-
enza pneumonia, and (3) identify the risk factors for pneumothorax in 
patients with severe Covid-19 pneumonia.
Methods: Nationwide population-based study conducted using 
the Korean National Health Insurance Service data-base. Adult 
(aged ≥ 19 years) patients with severe Covid-19 pneumonia hospital-
ized from December 2019 to December 2020 and patients with severe 
influenza pneumonia hospitalized from 2020 January 2018 to Decem-
ber 2021 were evaluated. Severe pneumonia was defined as patients 
receiving ICU-level respiratory organ support (high-flow nasal cannula, 
noninvasive or invasive mechanical ventilation, extracorporeal life sup-
port). Development of pneumothorax was defined as having a diagno-
sis of pneumothorax or having received a closed thoracotomy.
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Inverse probability of treatment weighting (IPTW) was used to 
adjust for differences in patients between Covid-19 and influenza 
pneumonia.
Results: A total of 46,508 patients with severe Covid-19 pneumonia 
were identified (median age 62 years; 52.9% male). Among them, 344 
(0.74%) were diagnosed with pneumothorax. In the IPTW matched 
cohort, development of pneumothorax was significantly more fre-
quent in Covid-19 compared to influenza pneumonia (0.74% vs 0.49%, 
P < 0.001; OR 1.52; 95% CI, 1.05–2.21).
In the multivariable logistic regression, old age (OR, 1.03; 95% CI, 
1.02–1.04; P < 0.001), male sex (OR, 1.34; 95% CI, 1.06–1.70; P < 0.001), 
and patients treated with ventilator (OR, 36.70; 95% CI, 29.80–52.90; 
P < 0.001) or extracorporeal life support (OR, 2.97; 95% CI, 2.16–4.09; 
P < 0.001) were associated with development of pneumothorax in 
severe Covid-19 pneumonia.
Conclusions: This nationwide cohort study found that the incidence 
of pneumothorax in severe Covid-19 pneumonia was 0.74% and more 
frequent compared to influenza pneumonia. Old age, male sex, and 
patients treated with ventilator or extracorporeal life support were risk 
factors for pneumothorax in severe Covid-19 pneumonia.
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Introduction: Low cardiac output and hypovolemia are candidate 
macrocirculatory mechanisms of de novo oliguria and anuria in ICU 
patients undergoing continuous renal replacement therapy (CRRT), 
but therapeutical hits such as norepinephrine or excessive ultrafil-
tration may also be implicated [1, 2]. To date, the impact of systemic 
hemodynamics on urine output (UO) remains unknown in the context 
of CRRT.
Objectives: We aimed to determine the hemodynamic parameters 
associated with the longitudinal course of UO in ICU patients treated 
with CRRT.
Methods: This is an ancillary analysis of the PRELOAD CRRT observa-
tional, single-center study (NCT03139123), which evaluated the preva-
lence of preload-dependent hypotensions in patients undergoing 
CRRT [3]. Enrolled patients (≥ 18 years) had severe acute kidney injury 
treated with CRRT for less than 24 h, and were monitored with a cali-
brated continuous cardiac output monitoring device. Hemodynamics, 
norepinephrine dose, and preload-dependence (identified by continu-
ous cardiac index variation during passive leg raising) were reported 
4-hourly, over a maximum duration of 7  days [4]. Cardiac output 
was calibrated every 4  h by transpulmonary thermodilution to com-
pute the systolic volume index (SVI). Net ultrafiltration (UFNET) and 
4-hourly UO were collected from ICU charts and expressed in ml.h-1.
kg-1. Two study groups were defined at inclusion: non-anuric partici-
pants if the cumulative 24  h UO at inclusion was ≥ 0.05  ml.h-1.kg-1, 
and anuric otherwise. Quantitative data was reported by its median 
[interquartile range]. Mixed-effects regression models evaluated longi-
tudinally the association of UO with hemodynamics and CRRT settings, 
with a random intercept (patient study identification number) and a 
random slope (time since inclusion) to account for the repetition of 
measurements in a given patient.

Results: Between May 2017 and September 2020, 42 patients (age 
68 [58–76] years) were enrolled 6 [1–15] hours after CRRT start and 
were followed for 119 [57–143] hours. At inclusion, 40 patients (95%) 
received norepinephrine, 39 (93%) were treated with CVVH, and 32 
(76%) were not anuric. Hemodynamics did not differ significantly 
between study groups at inclusion. During follow-up, UO decreased 
significantly in non-anuric patients, with 23/32 (72%) progressing to 
anuria within 19 [10–50] hours. Mean arterial pressure, norepinephrine 
dose and UFNET did not significantly differ between study groups dur-
ing follow-up, while SVI and preload-dependence showed a significant 
association with the interaction of study group and time since inclu-
sion. In multivariate analysis, UO was significantly associated with SVI, 
mean arterial pressure, preload-dependence and time since inclusion 
(**Figure 1 for the description of model results and interpretation), but 
not with UFNET or norepinephrine dose. Fluid balance between inclu-
sion and H72 of inclusion was significantly higher in the anuric group, 
compared to non-anuric participants (-3 [-10–1]% vs. + 6 [1–11]%, 
P = 0.02). CRRT free-days at day 90 were similar between study groups 
(0 [0–52] vs. 0 [0–76], P = 0.56).
Conclusions: In ICU patients treated with CRRT, those without anuria 
at treatment start showed a rapid loss of diuresis after CRRT initiation 
and a positive fluid balance. Hemodynamic indicators of renal perfu-
sion and volemia were the principal determinants of UO during follow-
up, while other suspected confounders (such as norepinephrine or 
UFNET) were not. Finally, presence of anuria at CRRT commencement 
was not associated with worse clinical outcome.
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Introduction: Plant poisoning are rarely described in the literature 
and their effects can be fatal.
Objectives: The aim of the study was to describe the circumstances, 
routes of exposure, type of plant, associated toxidrome, treatment and 
outcome of patients admitted for plant poisoning in intensive care 
unit.
Methods: It was a retrospective descriptive monocentric study of 
clinical cases with plant poisoning admitted to intensive care unit of 
CMYAMU from January 2006 to June 2021.
Results: We included 55 patients with a female predominance and 
a mean age of 45 ± 20.8  years [9–93]. The most frequent comorbidi-
ties were diabetes and hypertension (18%, n = 10). Circumstances of 
poisoning were accidental (58%), therapeutic (20%), addictive (16%) 
and for suicidal purpose (6%). Datura (31%) and Ricin (26%) were the 
most poisonous plants, followed by Black Henbane (11%), common 
oleander (11%), Belladonna (9%), Harmal (4%), Mandrake (4%) and 
isolated intoxications with Camphor, Lupin and Cherry seeds. Anticho-
linergic toxidrome was observed during Datura, black henbane, bel-
ladonna, mandrake and lupine seeds poisoning. Digestive signs were 
predominant during ricin and Harmal poisoning but they were more 
pronounced during ricin intoxication with a longer duration of hospi-
talization [1–8]. The cardiac signs were predominant during common 
oleander poisoning. Cherry seeds mimicked cyanide poisoning with 
digestive signs associated with hyperlactatemia. Treatment was symp-
tomatic, and four patients required mechanical ventilation: Datura 
intoxication (n = 2), black henbane (n = 1), camphor intoxication 
(n = 1).The evolution was favorable for the majority of cases with an 
average hospitalization time of 2.3 ± 1.7  days [1–12], except for fatal 
camphor poisoning.
Conclusions: The present study identified Tunisian plants with toxico-
logical risks and provides a date base for a more rational approach to 
prevention,diagnosis,and treatment of plant poisoning cases.
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Introduction: MSCT pulmonary angiography (MSCT PA) is a golden 
standard diagnostic test for pulmonary embolism (PE). Significant irra-
diation, contrast induced nephropathy and costs are the main draw-
backs of this imaging modality. The majority of PEs have a source in 
the lower extremity proximal deep veins. Ultrasound examination of 
proximal leg veins is a simple, highly specific, bedside available test for 
diagnosing deep venous thrombosis (DVT). Better sensitivity can be 
reached if the calf veins are also examined, as is required by the BLUE 
protocol (1), but such an approach is more time consuming. DVT is an 
indication for anticoagulation treatment, so the finding of concomi-
tant PE will not influence the treatment in hemodynamically stable 

patients. Criteria for fibrinolytic treatment are clinical and supported 
by ultrasound studies, while MSCT PA usually does not influence the 
decision.
Objectives: To determine the proportion of patients with positive 
femoral and/or popliteal ultrasound for DVT among those with MSCT 
PA proven PE. Also, to assess if the avoidance of MSCT PA in patients 
with ultrasound proven DVT would be safe.
Methods: In this retrospective study, medical records of patients 
admitted to the medical intensive care unit due to MSCT PA proven 
PE were reviewed. Patients who required fibrinolytic treatment were 
excluded.
Results: During a five-year period (2014–2019) 117 patients were 
admitted due to MSCT PA proven PE. Three of them required fibrino-
lytic treatment and were excluded from the study. Of 114 included 
patients with median age of 67.5 years (22–92 years), 58 were females 
(50.9%). One patient died during the hospitalization, due to reasons 
unrelated to the PE (hospital mortality 0.87%). MSCT PA study catego-
rized 78 (68.4%) patients as those with massive and 36 (31.6%) with 
sub massive PE, while signs of right ventricle overload were seen on 60 
(52.6%) MSCT PAs.
All patients were examined for femoral and popliteal DVT by 
ultrasound within the first 72 h from admission. DVT in the fem-
oral and/or popliteal region was found in 66 patients (57.9%); 
femoral in 19, popliteal in 28, and both femoral and popliteal in 
19 patients. No additional important information was observed 
by MSCT PA. The calculated average dosage of irradiation was 
241 mGycm with an approximate risk of one malignancy for 5000 
MSCT PA studies.
Conclusions: In patients with the clinical suspicion of PE, an ultra-
sound finding of femoral and/or popliteal DVT could be enough for 
the initiation of the anticoagulation treatment with no need for MSCT 
PA (2, 3). In the observed population no additional important informa-
tion was provided by MSCT PA.
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Introduction: There is growing evidence to support early mobilization 
of mechanically ventilated adult patients. However there is no consen-
sus about what type of practices are most beneficial for patients and 
how, when and where to start it.
Objectives: To describe current early mobilization practices in critical 
patients who received invasive mechanical ventilation (IMV) for longer 
than 48 h in Catalonian ICUs.
Methods: 1-day, multicentric, observational, prevalence study in 17 
Catalonian ICUs in February 2022. Included patients were over 18 years 
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old and received IMV for longer than 48 h. The data retrieved was: ICU 
characteristics (resources and organizational) demografics, mobiliza-
tion technique based on airway, reason for no mobilization, adverse 
events and ICU acquired muscle weakness (ICUAMW) diagnosis.
Results: 188 patients were included. The average age was 63 (stand-
ard deviation 12.13), average SOFA of 6 (0–17) on the day of the study. 
Patient source of admission was the emergency room (29%), followed 
by the general ward (27%). The most frequent reason for admission 
was respiratory failure (42%) and the main reason for intubation was 
SARS CoV-2 pneumonia (42.6%).
The great majority of ICUs (88.2%) had a physiotherapist available, and 
in the 70.6% the physiotherapist was available 5 days per week. The 
time the physiotherapist was available for is 0–4 h in 41.2% of the ICUs, 
followed by 4-8h in 35.3%. 70.6% of the ICUs count with an early mobi-
lization protocol.
Regarding the decision to mobilize the patients: the ICU specialist par-
ticipated in 73% of the cases, followed by the physiotherapist (61%) 
and nurses (59%). The professionals who most frequently mobilized 
patients were physiotherapists (82%) and nurses (79%).
ICUAMW was evaluated in 93 (49.5%) patients; 85% of which were 
diagnosed with ICUAMW because of MRC < 48. In relation to the 50.2% 
non-evaluated patients, 61% had RASS < -2.
In regard to mobilization; 87.2% of the patients were mobilized, result-
ing in 301 mobilizations; 249 of which were in bed and 52 out-of-bed 
(83% vs 17%, p = 0.03).
Concerning mobilizations based on the airway, active mobilization 
(20% vs 12%, p = 0.002), spine control (7% vs 1%, p = 0.001) and sit-
ting on chair (10% vs 3%, p = 0.001) were the most frequent in patients 
with tracheostomy, as opposed to intubated patients. In the remain-
der of the mobilizations there were no significant differences between 
both groups. No patient with an endotracheal tube walked.
From the 12.8% non-mobilized patients, the main reason was respira-
tory followed by hemodynamic instability.
There were no significant side effects of mobilization and the inci-
dence was low < 1%.
Conclusions: Out-of-bed mobilization of patients with invasive ventila-
tion is low, the group with endotracheal tube being the least mobilized. 
Patients with no mobilization whatsoever have a contraindication in a 
majority of the cases. The adverse effect incidence was low, < 1%.

Appendix A: Highest Level of Mobilization Achieved on Study Day

Appendix B: Perceived Barriers to Achieve a Higher Level of 
Mobilization
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Introduction: During assisted mechanical ventilation a good match-
ing between patient assigned ins and expiratory times, so called neu-
ral times, with the actual resulting mechanical times delivered by the 
ventilator is of the essence. Pressure support ventilation (PSV) relies 
exclusively on a pneumatic signal (the flow signal) for triggering and 
cycling-off. In some circumstances this limitation can cause a mis-
match between the neural and mechanical times resulting in patient-
ventilator asynchrony. Neural Pressure support (N-PSV) is a new hybrid 
mode combining assistance in PSV but substituting the pneumatic 
trigger by a neural trigger based on the electrical activity of the dia-
phragm (EAdi).
Objectives: To investigate whether a neural triggered PSV, N-PSV 
results in better time synchrony and better inspiratory times (neu-
ral and mechanical) matching in patients under assisted ventilatory 
support.
Methods: Prospective, physiological, comparative study in an unse-
lected population of patients on assisted ventilation. PSV and N-PSV 
were compared during 2 consecutive periods of 30  min. Ventilator 
settings and level of support during PSV were those programmed by 
the attending clinician. During N-PSV these settings were maintained 
but trigger and cycle-off was based on the EAdi signal (obtained by 
a conventional NAVA catheter) instead of the flow signal. The follow-
ing variables were compared: trigger time mismatch (TTm) the antici-
pation or delay between the start of patient’s neural inspiratory cycle 
and the start of the assisted inspiratory cycle, expiratory cycling time 
mismatch (ECTm) anticipation or delay between the end of patient’s 
neural inspiratory cycle and the end of the assisted inspiratory cycle, 
mechanical inspiratory time (TIm), neural inspiratory time (TIn) and 
the difference between them (TIdif ). Comparisons were made with the 
t-student test for related samples or the Wilcoxon test for variables fol-
lowing a normal or non-normal distribution respectively.
Results: Preliminary analysis the first 13 included patients of an ongo-
ing clinical study. Results are presented in Table 1 and Figure 1. N-PSV 
resulted in a reduced TTm (35 ms) and ECTm (105 ms) p < 0.001. The 
time mismatch was due to both anticipation and delay in triggering 
and cycling-off. There were no differences in absolute TIm and TIn val-
ues but a trend toward a better correspondence between both (less 
TIdif ) during N-PSV.
Conclusions: In this unselected population N-PSV resulted in better 
time synchrony than PSV supporting the superiority of a neural sig-
nal over the pneumatic signal for triggering and especially for expira-
tory cycling. This could be an advantage in restrictive and obstructive 
patients with common early and late triggering and cycle-off prob-
lems in which patient-ventilator synchrony could be improved in 
N-PSV.
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Introduction: Continuous blood pressure monitoring can be essential 
for identifying hypotensive events (1). This detection can be improved 
using the Hypotension Prediction Index (HPI), as shown in recent 
clinical trials (2–6). Using invasive blood pressure, these trials accom-
plished significant hypotension reduction through timely alerting. 
Recently, HPI has been made available on continuous non-invasive 
blood pressure data. Four studies have evaluated the performance of 
non-invasive HPI, with promising results (7–10). However, a compari-
son of simultaneously obtained invasive and non-invasive data has not 
yet been published.
Objectives: The primary objective was to determine whether the clini-
cal performance of HPI based on non-invasive data is significantly dif-
ferent from its invasive counterpart. The statistical difference between 
the area under their receiver operating characteristics curves (AUC) 
was assessed for this. Secondary outcomes assessed additional charac-
teristics obtained from performance classification. Finally, the time to 
event for each dataset was evaluated.
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Methods: This retrospective observational study performed at the 
Amsterdam UMC, location AMC, the Netherlands, included adult 
patients scheduled for elective non-cardiac surgery. Invasive data were 
collected on an EV1000TM system, and non-invasive data were simul-
taneously collected on a ClearSightTM system (Edwards Lifesciences, 
Irvine, CA, USA). HPI performance classification involved assigning pre-
dictive binary classifiers over the full range of HPI thresholds. Classes 
were assigned using 20-min timeframes. Herein, hypotension was 
defined as a mean arterial pressure (MAP) < 65 mm Hg lasting at least 
a full minute. Consequently, an HPI alarm with subsequent hypoten-
sion within that timeframe was classified as true-positive. Then, all four 
false and positive classes were assigned using the same logic. As an 
exception, false-negative classes were discarded if, within that time-
frame, an HPI alarm emerged before hypotension.
Results: The study included 91 patients containing 21,109 and 
20,565 min of data in the invasive and non-invasive datasets, respec-
tively. The number of hypotensive events was similar. Performance 
classification of invasive HPI attributed to an AUC of 91.6%, while the 
non-invasive dataset yielded an AUC of 94.4%. A two-tailed t-test 
showcased a non-significant difference with a p-value of 0.36. All other 
classifiers, including the sensitivity, specificity, and positive and nega-
tive predictive values, were also not significantly different. Finally, the 
median time-to-event values ranged from 5.00 to 7.33  min in both 
datasets.
Conclusions: The results show that HPI performs well regardless 
of how blood pressure is obtained. This means that non-invasively 
obtained HPI is reliably available to clinicians during non-cardiac sur-
gery when there is no sign of impaired pressure transfer through the 
finger or additional need for an arterial line.

Figure 1 (abstract 001205) Receiver Operating Characteristics curve 
comparing the invasive and non-invasive datasets using a 20 min 
timeframe
HPI: Hypotension Prediction Index; iABP: invasive (radial) arterial blood 
pressure; cNIBP: continuous non-invasive (radial arterial reconstructed) 
blood pressure; min: minute (s).
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Introduction: The assessment of pupillary light reflex (PLR) is essential 
in critical care. The interest in automated infrared pupillometry in the 
intensive care unit practice for the evaluation of neurocritical patients 
has been growing recently, due to the reliability of this method and its 
non-invasiveness. Nevertheless, a clear indication for the applications 
of this instrument has not been firmly established yet.
Objectives: The objective of this study was to determine whether 
automated infrared pupillometry can provide useful information on 
the prognosis of neurocritical patients affected by intracerebral haem-
orrhage (ICH).
Methods: We conducted a single-center observational retrospective 
study. We included patients with intracerebral haemorrhage admitted 
to Neurointensive Care Unit in Modena Hospital from 2019 to 2022. We 
collected serial automated infrared pupillometry measurements using 
the NeurOptics® NPi®-200 pupillometer, which provides a scalar value 
called Neurological Pupil index® (NPi®), that is calculated with pupil-
lary parameters such as maximum and minimum pupillary size, con-
striction and dilation velocity and others. We calculated the average 
NPi® value (avgNPi®) for each patient to assign a single value to their 
clinical course. We considered an avgNPi® value < 3 as an indicator of 
poor outcome (ICU mortality). Two-tailed Fischer’s test was used to 
study the correlation between ICU mortality and avgNPi® values.
Results: Of 81 patients (average age 68.8  years [21–92]) admitted to 
the ICU for ICH, 49 were discharged from the ICU (average avgNPi®: 
4.24; SD ± 0.41) while 32 died in the ICU (average avgNPi®: 1.43; 
SD ± 0.81). We observed a significant correlation between avgNPi® and 
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mortality (sensitivity = 81.3%; specificity = 95.9%; positive predictive 
value = 92.9%; negative predictive value = 88.7%; p-value < 0.0001). 
ROC curve analysis provided an AUC of 0.893 (Figure 1).
Conclusions: Our data suggest that automated infrared pupillom-
etry could be a useful tool in the evaluation of neurocritical patients 
affected by intracerebral haemorrhage. Further studies could take into 
consideration the role of intracranial pressure alongside the NPi® to 
provide more accurate evaluation of the patient.

Figure 1 (abstract 001206)  ROC curve analysis
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Introduction: Implementation of Mechanical Insufflation-Exsufflation 
(MI-E) in UK intensive care units (ICU) is limited, despite emerging 
evidence of efficacy (1,2,3) and safety (3,4) with intubated patients. A 
UK survey of respiratory physiotherapists working in ICU highlighted 
barriers to device use including the need for training and experience; 
resource availability and culture of the physiotherapy and wider ICU 
team (5).
Objectives: To further explore barriers and enablers for MI-E use in 
the acutely intubated, critically ill patient group, as perceived by ICU 
clinicians.

Methods: Semi structured online interviews were conducted with 
doctors, nurses and physiotherapists working in ICU, recruited using 
purposive sampling.
An interview guide was developed based on the Theoretical Domains 
Framework (TDF) (6,7) and piloted by clinicians with MI-E expertise. 
Interviews were recorded and transcribed verbatim.
Descriptive statistics described demographic data. Interview tran-
scripts were analysed using content analysis, assigning quotes to TDF 
domains. Links across domains were considered.
Results: There were 29 interviews completed (18 physiotherapists, six 
doctors, five nurses). Clinicians had been qualified for 12 (2–32) years 
(median (range)) with 7 (1–21) years in a static ICU position. Thirteen 
clinicians held post-graduate qualifications (MSc or equivalent). Inter-
views were 31 (16–52) minutes duration. In total, 1137codes were gen-
erated covering all TDF domains.
Knowledge and skills were important determinants of MI-E initiation. 
Differences across professions regarding current and perceived knowl-
edge and skills were present, impacting profession specific roles for 
MI-E use. Profession specific roles were important in the decision-mak-
ing process and the practical application of MI-E.
Culture of single professions and the wider multidisciplinary team was 
influential in the initiation and ongoing use of MI-E, having positive 
and negative outcomes. The impact of hierarchy within professions 
had negative consequences on device implementation, device expo-
sure and subsequent development of skills and knowledge of others.
A positive opinion of MI-E was demonstrated regarding current and 
future use of MI-E in the acutely intubated population. A collaborative 
approach was seen as important to enable clinical progression and 
change regarding the use of MI-E in ICU.
Conclusions: This study highlights barriers to device use consistent 
with previous literature. Knowledge and skills are important determi-
nants of MI-E use in the intubated population. Education strategies 
should consider learning needs and profession specific roles prior to 
initiation. Despite a positive opinion of MI-E, multidisciplinary team 
culture and hierarchy have negative consequences. A collaborative 
multidisciplinary team approach was viewed as important to optimise 
future MI-E implementation outcomes.
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Introduction: Covid-19-related acute respiratory distress syndrome 
(C-ARDS) causes severe hypoxia, hyperinflammation, and microcircu-
latory dysfunction that is associated with multiple organ failure and 
mortality (1). Despite many studies being conducted for investigating 
the effects of mean arterial pressure (MAP) or systolic blood pressure 
(SBP) on microcirculation, the relationship between diastolic blood 
pressure (DBP) and peripheral microcirculation is completely unclear. 
Herein, we hypothesized that the alteration of DBP may contribute to 
peripheral tissue hypoxia and microcirculatory dysfunction.
Objectives: The relation between DBP and systemic-peripheral micro-
circulation in C-ARDS patients admitted to Intensive Care Unit, Eras-
mus MC, Rotterdam in 2021 was investigated.
Methods: 17 patients with COVID-19 (13:4  m/f ) were divided into 
two groups with low DBP (lower than 65 mmHg, n = 8) and high DBP 
(n = 9). For this purpose, systemic hemodynamics, arterial blood gas, 
and electrolytes were assessed. While peripheral microcirculation 
was measured by thenar tissue spectrophotometry, a Hand-Held Vital 
Microscopy (HVM) was used for determining systemic (sublingual) 
microcirculatory alteration.
Results: The patients with L-DBP had significantly lower p-stO2 
(p < 0.05) and p-Flow (p = 0.055) than the patients with H-DBP despite 
having a similar P/F ratio and lactate (Figure 1 and Table 1). The arterial 
oxygen content (art-O2 content) of patients with L-DBP was also lower 
than that of patients with H-DBP (p < 0.05) (Table 1). Logistic regression 
analysis showed a significant correlation between the DBP and p-stO2 
(p < 0.05) (Fig. 2). There were no differences in sublingual microcircula-
tory parameters (Fig. 3).

Table 1 (abstract 001208)  Systemic (sublingual) microcirculatory 
and oxygenation parameters

H‑DBP L‑DBP

TVD (mm/mm2) 22 ± 1,8 22,4 ± 3,8

FCD (mm/mm2) 20,9 ± 2,2 21,3 ± 3,9

RBCv (mm.sec-1) 324,6 ± 79 317,5 ± 33,7

tRBCp (AU) 47,1 ± 14 45,9 ± 10

Arterial O2 content (ml.O2.min-1) 9,97 ± 1,29 8,6 ± 1,1*

Lactate (mmol/L) 1,3 ± 0,4 1,5 ± 0,5

stO2 (pulse oximetry) 95,5 ± 1,7 95,2 ± 2,9

P/F ratio 158 ± 67 166 ± 48

The sublingual microcirculatory parameters, arterial oxygen content, 
lactate and oxygen saturation values. TDV; Total vessel density, FCD; 

Functional capillary density, RBCv; Red blood cell velocity and tRBCp; 
Tissue red blood cell perfusion. p < 0.05 vs H-DBP group. Values are 
represented as mean ± SD.

Conclusions: DBP can be used for estimating the alteration of periph-
eral tissue perfusion and oxygenation, therefore, guiding future thera-
pies in C-ARDS patients. Further research is needed to determine the 
underlying mechanism of relation DBP to peripheral microcirculation 
in hyperinflammatory states of C-ARDS.

Figure  1 (abstract 001208) Mean arterial pressure (MAP), diastolic 
pressure (DBP), p-stO2, and p-Flow in H-DBP and L-DBP groups. Values 
are represented as Mean ± SD
 

Figure  2  (abstract 001208) Correlation analysis between the DBP 
and p-stO2
.
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Figure  3 (abstract 001208) Sublingual microcirculatory alterations. 
TVD; Total vessel density, FCD; Functional capillary density, PPV; Pro-
portion of perfused vessel and tRBCv; Tissue red blood cell perfusion. 
Values are represented as Mean ± SD
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Introduction: Numerous grading scales have been suggested for sub-
arachnoid hemorrhage (SAH) in order to categorize the likelihood of 
unfavourable neurological outcomes and the risk of delayed cerebral 
ischemia (DCI), but their performance is variable.
Objectives: To evaluate and compare the performance of SAH grad-
ing scores, including the WFNS, Modified Fisher (mFS), VASOGRADE, 
HATCH, Sequential Organ Failure Assessment (SOFA) and Acute Physi-
ology and Chronic Health Evaluation (APACHE II) scores in predicting 
DCI, mortality and functional outcome in non-traumatic SAH patients.
Methods: Retrospective analysis of adults patients with non-traumatic 
SAH admitted to the intensive care unit (ICU) between January 2016 
and December 2021. Demographic, radiological and clinical data were 
collected, and the performance of the grading scores in predicting 
DCI, mortality and unfavourable neurological outcome (UO, GOS 1–3) 

at 3 months was assessed using the area under the receiver operating 
characteristic (AUROC) curves and logistic regression analysis.
Results: A total of 262 patients were included in the final analysis; 
DCI was observed in 82 (31.3%) patients, while 75 (28.6%) died and 
133 (50.8%) had UO. APACHE II showed the highest performance in 
predicting UO, with an AUROC of 0.84 (95% CI 0.79–0.89), followed 
by the HATCH (AUROC 0.83, 0.77–0.87) and the SOFA score (AUROC 
0.82, 0.77–0.87), Figure 1. They all performed significantly better than 
the other scores, but none of them was statistically superior. APACHE 
II, HATCH and SOFA also had the highest performance to predict in-
hospital mortality, with AUROC of 0.82 (0.77–0.87), 0.79 (0.73–0.84), 
and 0.78 (0.72–0.84), respectively, Fig. 2. Again, the difference between 
them was not statistically significant. None of the scores performed 
significantly better than the others in predicting DCI, all showing low 
performance (AUROC < 0.65), Fig. 3.
Conclusions: In this study, APACHE II, HATCH and SOFA score, with 
comparable performance, were the best predictors of UO and in-hos-
pital mortality among the different SAH scores. The performance of 
such scores to predict DCI remained limited.

Figure 1 (abstract 001210) .

Figure 2 (abstract 001210) .
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Figure 3 (abstract 001210) .
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Introduction: The requirements of nutrition therapy in the obese are 
different due to their anthropometric and metabolic characteristics 
from other ICU patiens.
Objectives: The aim of this pilot study is to evaluate the adequacy of 
the caloric and protein intake in obese, as well as the number of asso-
ciated complications with nutrition therapy in these patients.
Methods: Multicenter prospective observational study (n = 38) (NCT: 
03634943) that included patients who needed nutrition therapy. 
Patients were classified according to body mass index (BMI) as: normal 
(18.5–24.9 kg·m-2), overweight (25–29.9 kg·m-2) and obese (≥ 30 kg·m-

2). Demographic data, comorbidities, nutritional status, nutrition 
therapy first 14  days and its complications, together with supportive 
therapy, were recorded in a database (RedCAP®). Univariate and multi-
variate analysis were performed by SPSS 25.0.
Results: A total of 525 patients were included, of whom 165 (31.4%) 
had a normal BMI, 210 (40%) were overweight, and 150 (28.6%) 
were obese. The majority were medical patients (63.8%), received 
early nutrition therapy (74.9%) and a large proportion were at nutri-
tional risk (mNUTRIC > 4 = 44.4%). The obese had a higher incidence 

of hypertension (normal:33.9%, overweight:41.9%, obese:56.7%; 
p < 0.001) and diabetes (normal:21.2%, overweight:20%, obese:36%; 
p = 0.001).
The mean caloric and protein intake was 19 ± 5.6 kcal/Kg/d and 
1 ± 0.4 g/Kg/d respectively in the entire sample. A lower caloric 
(normal:20.7 ± 4.8, overweight:18.1 ± 3.6, obese;14.2 ± 4.3 kcal/
Kg/d;p < 0.001) and protein intake (normal:1.1 ± 0.3, over-
weight:1 ± 0.3, obese) was observed (normal:1.1 ± 0.3, over-
weigth:1 ± 0.3, obese:0.7 ± 0.2 g/Kg/d;p < 0.001) with the increase 
in BMI. However, obese patients were those who received a better 
adequacy (> 70% administered requirements) of caloric intake (nor-
mal:80%, overweight:61.4%, obese:86%) in relation to the over-
weight patient (p = 0.001), while protein intake was clearly lower 
(normal:81.8%, overweight:60%, obese:43.3%;p < 0.001). There were 
no differences regarding complications related to nutritional therapy, 
although the incidence of complications was low (11.6%), as well as 
the needs for life support and ICU mortality. The multivariate analysis 
found that obese patients showed worse protein intake compared to 
patients with normal (HR:0.72; 95% CI:0.65–0.85;p = 0.007) and over-
weight (HR:0.86; 95% CI:0.72–0.96;p = 0.01).
Conclusions: In our study, an insufficient protein intake was observed 
in the critically ill obese patient. Strategies should be developed to 
optimize protein intake in these patients.
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Introduction: As life expectancy increases, the geriatric population is 
also rising, accounting for the fastest growing subset of the total pop-
ulation. In the US, segments older than 85 years are growing by almost 
232%. Therefore, the number of elderly patients older than 80  years 
admitted to an ICU is also increasing—VIPs, estimated to be up to 25% 
of the total ICU admissions.
Objectives: Due to their age and the presence of common geriatric 
syndromes such as frailty, cognitive decline, reduced activity of daily 
life, and several comorbid conditions, this group is particularly chal-
lenging.3 Hence, the aim of this study is to identify the benefit of ICU 
admission, in terms of survival rate, for the very old (≥ 80 years).
Methods: A retrospective study was conducted, including patients 
admitted to the ICU between January of 2017 and June 2022. In addi-
tion to mortality (divided into within ICU stay, within hospitalization 
after ICU discharge, up to 1 year after hospital discharge, after 1 year 
after hospital discharge); age, sex, Clinical Frailty Score (CFS), age-
adjusted Charlson Comorbidity Index (CCI), SAPS II, length of stay, 
if organ support was given (ventilation, vasoactive drugs or renal 
replacement therapy) and whether limitations of treatment were 
established during the ICU stay were also registered.
Results: A total of 245 patients with a median age of 83  years (P25-
P75 81-85 years) were included in the final analysis, 141 (57,6%) were 
male and an average length of ICU stay of 4.45 days (SD 4.3 days). On 
admission, 196 patients (80%) had a CFS 4, 108 patients (44%) had an 
age-adjusted CCI 6 and SAPS II average of 45.7. During ICU stay 43.4% 
of the patients did not receive organ support. Overall, we observed a 
49.4% survival rate; ICU mortality of 26.1%, hospitalization mortality 
after ICU discharge of 6.5%, mortality up to 1 year after discharge of 
9% and mortality after 1 year of discharge accounting for 7.8%. A mul-
tiple linear regression was conducted between mortality up to 1 year 
after hospital discharge and other variables registered: ventilation 
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support and SAPS II demonstrating predictive value of mortality up to 
1 year (adjusted R square 0.129, ANOVA significance < 0.001 with venti-
lation support significance < 0.001 and SAPS II significance 0.033).
Conclusions: Among the very old admitted to the ICU, half survived 
the ICU stay and almost two-thirds had a survival rate of up to 1 year 
after hospital discharge. We found that ventilation support, likely due 
to being a marker of disease severity but also related to complications, 
correlated with higher mortality up to 1 year after discharge. In addi-
tion, the data suggests a relationship between SAPS II and mortality 
up to 1 year after hospital discharge, as seen in other studies. However, 
this severity score, based on physiological data and age, may be lim-
ited in this portion of the population and the decision should always 
be individualized, weighing the risks and benefits associated with 
admission to the ICU for each patient.

References
1. "Elderly Patients in the Intensive Care Unit", Hans Flaatten, Michael Beil, 

Bertrand Guidet (2020)
2. "Critically ill patient mortality by age: long‐term follow‐up (CIMbA‐LT)", 

João Gonçalves‐Pereira, André Oliveira, Tatiana Vieira, Ana Rita Rodrigues, 
Maria João Pinto, Sara Pipa, Ana Martinho, Sofa Ribeiro and José‐Artur 
Paiva (2023)

3. "The Mobility and Impact of Frailty in the Intensiva Care Unit", Bellal 
Joseph, MD, Faisal S. Jehan, MD (2017)

Topic: Critical care organisation, quality management, information 
systems, outcomes

001214  
Using simplified criteria for ventilator‑associated events 
outperforms performace: a secondary analysis from a multicentric, 
prospective adults’ cohort
S. Ramirez-Estrada1, Y. Peña-López2, M. Serrano-Megías2, D.  Koulenti3, J. 
 Rello2

1Intensive Care Department, Hospital Sanitas CIMA, Barcelona, Spain; 
2Clinical Research/Epidemiology in Pneumonia and sepsis -CRIPS, 
Vall d’Hebron Research Institute, Barcelona, Spain; 3The university 
of queensland centre for clinical research, The University of Queensland, 
Brisbane, Australia
Correspondence: J. Rello
Intensive Care Medicine Experimental 2023, 11 (Suppl 1):001214

Introduction: The Ventilator-Associated Events (VAE) paradigm broad-
ens the surveillance of preventable complications associated with 
mechanical ventilation (MV) beyond infections, with greater predic-
tion accuracy for outcomes than ventilator-associated pneumonia. 
However, many ventilator-associated respiratory infections are dis-
missed as well as other common complications in ventilated patients 
such as atelectasis and pulmonary fluid overload. A recent study by 
our group using slighter thresholds to detect VAE in pediatric patients 
detected more than the double of events while maintaining its impact 
in outcomes.
Objectives: To assess whether using less restrictive criteria to detect 
VAE could improve the algorithm’s sensitivity keeping its capability to 
predict outcomes.
Methods: Secondary analysis of a prospective, international, multi-
centre cohort study in 11 Intensive Care Units (ICU) from 4 European 
countries. Adult patients ventilated ≥ 48  h were eligible. VAE was 
defined as a sustained increase by ≥ 0.2 in the fraction of inspired oxy-
gen (FiO2) or ≥ 3 cmH2O in the positive end-expiratory pressure (PEEP) 
for ≥ 2 days, with a previous baseline period of ≥ 2 days of stability or 
improvement. Three less restrictive definitions for VAE were proposed: 
1)Light‑VAE: sustained increase for ≥ 1  days in FiO2 ≥ 2 or PEEP ≥ 2 
cmH2O or FiO2 ≥ 0.15 plus PEEP ≥ 1 cmH2O; 2) VAE24: VAE respiratory 
settings criteria sustained for ≥ 1  day; 3) Light‑VAE48: Light-VAE res-
piratory settings criteria sustained for ≥ 2 days. Patients not following 
those criteria served as each type of VAE comparison group. Mortality, 
duration of MV and ICU length of stay (LOS) were the main outcomes 
end-points.

Results: A total of 2,706 ventilator-days among 261 adults venti-
lated > 48 h were analysed. Overall mortality was 35%. The duration of 
MV and ICU and LOS in the entire cohort (median, IQR) were 10 (5–21) 
and 14 (8–26) days, respectively. Incidence (per 1,000 ventilator-days) 
increased from 24 episodes for standard VAE, to 35 (145%), 41 (170%) 
and 55 (229%) for Light-VAE48, VAE24 and LightVAE, respectively. 
No significant mortality differences were identified. In contrast with 
standard VAE, extra (median) MV days increased from 10 to 25, 23, 
22 days and extra ICU LOS from 14 to 25, 26, 28 days, respectively.
Conclusions: The use of less restrictive criteria to detect VAE among 
ventilated adults improved the sensibility of the algorithm while main-
taining a significant impact on outcomes. Our findings support to 
update the tier using less restrictive VAE criteria over 48 h.
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Introduction: Major chest trauma is a leading cause of trauma-related 
death. (O’Connor and Adamski, 2010) A particularly life-threatening 
injury is traumatic hemopneumothorax (HPTX), but its diagnosis in 
the prehospital settings is challenging. (DeMasi et al., Netherton et al., 
2019, Wilkerson and Stone, 2010) Microwave technology (MWT) has 
demonstrated the potential to detect free blood and air in the body by 
detecting changes in the microwave electromagnetic field caused by 
distinct dielectric properties of biological tissues. (Ahdi Rezaeieh et al., 
2017, Christopoulou and Koulouridis, 2015, Candefjord et  al., 2021, 
Fhager et al., 2018) MWT shows promise as a complementary diagnos-
tic approach to existing methods.
Objectives: This study evaluated the effectiveness of MWT in assess-
ing traumatic chest injuries in a porcine model of HPTX.
Methods: As part of a larger experiment evaluating MWT for assess-
ing thoracic and abdominal injuries, this study was conducted in 
accordance with national legislation and with ethical approval from 
the Norwegian Food Safety Authority (Approval no. 11933). Ten 
female, prepubertal hybrid Duroc x Landrace/ Yorkshire (DDYL) pigs 
(63.7 ± 5.0  kg) were sedated and mechanically ventilated. To induce 
increasing levels of HPTX, blood (750 mL) was drawn from an arterial 
line placed in the femoral artery and consecutive volumes of air (50- 
1500 mL) were injected into the left thorax via a three-way stopcock 

https://www.cdc.gov/nhsn/pdfs/pscmanual/10-vae_final.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/10-vae_final.pdf
https://doi.org/10.1007/s00134-018-5269-7


Page 567 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

placed through a mini-thoracotomy. A wearable MWT device with 
eight antennas (A–H) was placed around the thorax (Figure 1), and all 
combinations of antenna pairs were measured in an automated fash-
ion in a frequency range of 0.1–2  GHz. The resulting 36 coefficients 
were analysed for variation in magnitude (MAGN). A support vector 
machine (SVM) was used as a machine learning method to discrimi-
nate HPTX from baseline. Finally, the animals were euthanised under 
deep anaesthesia.
Results: The observed reduction in MAGN in the 0.6–2 GHz frequency 
range was significant for all stages of HPTX, with a correlation between 
HPTX volume and damping of the microwave signal. The most severe 
HPTX showed the greatest reduction in MAGN, up to 5  dB. The vari-
ance of the measurements depended on the MAGN of the signal, with 
higher variance in signals with lower MAGN and more severe HPTX. 
While the average variance for signals with high MAGN was 1%, some 
signals showed variations up to 10%. Classification analysis showed 
the highest accuracy when using all coefficients as input data, result-
ing in a sensitivity and specificity of 90% to correctly detect HPTX.
Conclusions: This is the first study evaluating a wearable MWT device 
for detecting traumatic chest injuries in a porcine model. Our results 
show that HPTX significantly alters microwave signals. The degree 
of alteration depends on the severity of the HPTX. Using an SVM, we 
achieved a high degree of accuracy in discriminating between healthy 
and HPTX conditions. However, our results are limited by high signal 
variance, which tends to increase in severe cases of HPTX, probably 
due to extensive physiological and anatomical changes and crosstalk 
phenomena between nearby antennas. (Candefjord, 2017, Candef-
jord et al., 2021) To improve and validate the classifier algorithm, fur-
ther hardware improvements and larger subject numbers are needed 
before clinical trials can begin.

Figure 1 (abstract 001216) Schematic representation of the experi-
mental setup and results
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Introduction: International guidelines specify no upper age limit for 
reperfusion therapies in acute ischemic stroke. Albeit, there are uncer-
tainties about the clinical benefit of this therapies in very old popula-
tion, as older age is a strong independent predictor of poor outcome.
Objectives: This study aims to identify the impact of reperfusion ther-
apies (RT) on the funcional outcome and mortality of very old patients.
Methods: Observational retrospective study analysing the group of 
very old patients (aged 80 years or older) with acute ischemic stroke 
admitted in the emergency room of a tertiary hospital, between 
January 1st and December 31st 2022. We collected demographic 
data, degree of disability/dependence pre-stroke (modified Rankin 
Scale—mRS), admission stroke severity (National Institutes of Health 
Stroke Score—NIHSS), RT (intravenous thrombolysis and/or mechani-
cal thrombectomy), mortality and funcional outcome (worsening ≥ 2 
of mRS) at hospital discharge and at 3th month. Statistical analysis 
was performed with SPSS, version 27. We performed Chi-square and 
Fisher’s exact tests; Mann–Whitney and Kruskall-Wallis tests. We also 
performed multivariate logistic regressions. Significance was set at 
p < 0.05.
Results: During the referral period, 251 patients were admitted in the 
emergency room with acute ischemic stroke and 91 (36.3%) of them 
were very old patients, of which 36 (39.6%) were males with a median 
age of 86.0 years (IQR: 84.0–89.0). The median mRS was 1.0 (IQR: 0.0–
2.0) and the median NIHSS was 13.0 (IQR: 5.0–20.0). Reperfusion ther-
apy was performed on 34.1% (n = 31).
We did not find significant association between RT and death 
(p = 0.944) or worse funcional outcome (p = 0.777) at hospital dis-
charge. After 3 months we also did not find statistical relation between 
RT and death (p = 0.978) or worse funcional outcome (p = 0.966). Con-
sidering each type of RT, it maintains de lack of statistical relation with 
poststroke outcome (death at discharge p = 0.898 and at 3 months 
p = 0.373).
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In multivariate logistic regressions, even when adjusted for age, mRS 
and NIHSS, RT was not statistically significant for mortality increase 
or worse funcional outcome. When considering mortality at hospital 
discharge, only NIHSS was statistically significant (p = 0.002, OR 1.12, 
IC [1.04; 1.21]). Analysing the decline in functional outcome at hospi-
tal discharge and at 3th month, only the mRS (p = 0.003, OR 0.51, IC 
[0.33; 0.80]; p = 0.011, OR 0.52, IC [0.31; 0.86], respectively) and NIHSS 
(p = 0.001, OR 1.14, IC [1.05; 1.23]; p = 0.020, OR 1.12, IC [1.02; 1.24], 
respectively) were statistical significant.
Conclusions: In our hospital there is no upper age limit for RT in acute 
ischemic stroke, according to international guidelines1,2. In the cohort 
of our study, RT was not associated with higher mortality or worse fun-
cional outcome. Stroke severity (NIHSS) was an essential predictor of 
poststroke outcomes, in agreement with the literature3. Hence, our 
study indicates there may be no reason to withhold RT based merely 
on age.
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Introduction: The decision to extubate patients on mechanical venti-
lation is associated with a risk of failure, with up to 20–30% of patients 
requiring re-intubation (1–4). During the COVID-19 pandemic, this 
decision became even more challenging due to concerns about con-
tamination risks and limitations in non-invasive ventilation. Thoracic 
ultrasound (TU), including lung ultrasound score (LUS) and diaphragm 
quantitative evaluation, is a safe and non-invasive technique (5) that 
has shown promise in previous studies for aiding decision-making in 
weaning. The hypothesis of this study was that thoracic ultrasound 
would have good diagnostic accuracy in predicting extubation failure 
within 72 h, and would evaluate the relationship between LUS and dia-
phragm function, both of which are associated with weaning.
Methods: A preliminary analysis was conducted in a prospective study 
that included ventilated patients admitted to a medical ICU at Hos-
pital Moinhos de Vento in Porto Alegre, Brazil. Inclusion criteria were 
acute respiratory failure due to COVID-19 infection with mechanical 

ventilation for over 48  h. After a successful spontaneous breathing 
test (SBT), LUS, diaphragm excursion (DE), and diaphragm thickening 
fraction (DTF) were measured. The primary outcome was to determine 
whether TU could predict extubation failure.
Results: Twenty-seven patients were included in the study from March 
2020 to March 2022. Eight (29.6%) patients experienced extuba-
tion failure, 18 (66.7%) were male, median age was 53 (IQR 25%-75%: 
46–74), and median ICU length of stay was 36 (IQR 25%-75%: 23–60) 
days. Seven (87.5%) patients who failed extubation had LUS scores of 
24 or higher, with a p-value of 0.03. There were no statistically signifi-
cant differences observed in the comparison of mean values for DE 
(failure 2.28 cm and success 2.09 cm—p 0.54; CI − 0.4677 to 0.8704), 
DTF (failure 0.29  cm and success 0.27  cm—p 0.75; CI − 0.0960 to 
0.1305), and mechanical ventilation time (p 0.42; CI -3.083 to 7.162). 
LUS and DE did not show a linear association (R2 = 0.04), nor did LUS 
with DTF (R2 = 0.07) or DE with DTF (R2 = 0.01). In the multivariate 
analysis with covariate correction, age and length of hospital stay were 
the variables that contributed the most to extubation failure, and LUS 
was not significant. However, with a larger sample size, this scenario 
may change. The data are a partial analysis of an ongoing study.
Conclusions: A Lung Ultrasound Score (LUS) of 24 or higher was found 
to be a good cutoff point for predicting extubation failure in COVID-19 
patients, based on preliminary data analysis.
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Introduction: Optimal fluid balance is an essential part of organ per-
fusion management, namely in pancreas-kidney graft transplantation. 
Traditionally, a high positive fluid balance is implemented in order 
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to ameliorate renal graft function. PICCO® (Pulse index Continuous 
Cardiac Output) is an advanced haemodynamic monitoring device 
capable of evaluating cardiac output and preload. We established a 
protocol based on global end-diastolic index (GEDI), extravascular 
lung water index (ELWI) and diuresis in order to guide the immediate 
post-operative period in this type of patients.
Objectives: Evaluate the effect of PiCCO®-guided fluid balance in 
reno-pancreatic graft survival and delayed graft function.
Methods: A total of 64 simultaneous pancreas-kidney transplants 
were performed in our transplant center between 2017 and 2022. The 
patients were divided in two retrospective cohorts regarding fluid 
balance protocol. Group 1 received liberal continuous fluid infusion 
based on urine output > 200  mL/h (n = 28) whereas in Group 2 fluid 
balance was guided by PICCO® monitoring (n = 36) targeting normo-
volemia. All patients received induction with methylprednisolone and 
thymoglobulin and maintenance of immunosuppression with gluco-
corticoid, mycophenolic acid and tacrolimus.
Results: Mean fluid balance in the first 24 and 48  h was higher 
in Group 1 (4172  mL vs 3441  mL, p = 0,169; 2945  mL vs 2839  mL, 
p = 0,853). At day 3, there was a different trend, fluid balance was 
greater in Group 2 (691  mL vs 1295  mL, p = 0,236). Mean cumula-
tive fluid balance in the first 72 h was significantly higher in Group 2 
(7436 mL vs 9704 mL, p = 0,027). Mean P/F ratio was similar between 
the two groups in the first 24 and 48 h (447 vs 376, p = 0,766; 336 vs 
343, p = 0,810), whereas on day 3 it was significantly higher in Group 
2 (296 vs 304, p = 0,033). We documented a similar renal graft sur-
vival (88,2% vs 91,7%, p = 0,369) but a relevant increase in pancreas 
graft survival in Group 2 (73,9% vs 87,5%, p = 0,641). Renal delayed 
graft function had a meaningful decrease in Group 2 (22,7% vs 9%, 
p = 0,253); multivariate analysis revealed that renal cold ischemia time 
did not predict delayed graft function. No significant differences were 
found in biochemical values such as glomerular filtration rate and 
C-peptide. Hospital mortality was similar between the two groups.
Conclusions: Fluid management is an important factor known to 
affect delayed graft function and long-term transplant outcomes. The 
difficulty lies in achieving the best preload and graft perfusion without 
the deleterious effect of hypervolemia. Our six year cohort reports an 
increase in graft survival and decrease in delayed renal graft function, 
with higher P/F ratios, suggesting that PiCCO® monitoring might be 
beneficial to attain the optimal fluid balance tailored for each patient.
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Introduction: Simultaneous pancreas-kidney transplantation is an 
accepted procedure for the treatment of Type I diabetic patients with 
end-stage renal disease. Pancreatic graft thrombosis remains one of 
the most frequent causes for transplant loss. In order to prevent this 
complication, we implemented an anticoagulation protocol using 
unfractionated heparin (UFH) infusion guided by the activated partial 
thromboplastin time (aPTT) ratio.
Objectives: Evaluate the effect of UFH infusion on thrombotic and 
hemorrhagic complications, one year graft survival and overall survival 
in simultaneous pancreas-kidney transplantation.
Methods: A total of 64 simultaneous pancreas-kidney transplants 
were performed in our center between 2017 and 2022. The patients 
were divided in two retrospective cohorts regarding heparin infusion 
protocol. Group 1 was submitted to aspirin from day one and prophy-
lactic low molecular weight heparin (LMWH) while Group 2 was under 
aspirin and UFH infusion targeting an aPTT ratio of 1.5. All patients 
received induction with methylprednisolone and thymoglobulin and 
maintenance of immunosuppression with glucocorticoid, mycophe-
nolic acid and tacrolimus. Hemorrhagic complications were defined as 
having at least three blood transfusions in one day, the need for emer-
gent surgical intervention and hemorrhagic shock, which led to tem-
porary suspension of anticoagulation therapy.
Results: An important decrease in pancreas graft thrombosis was 
found in Group 2 (17,9% vs 5,6%, p = 0,167); as well as a reduction in 
renal thrombosis (7,1% vs 5,6%, p = 0,817). We report higher hemor-
rhagic complications in Group 2 (28,5% vs 38,9%, p = 0,262): one gas-
trointestinal hemorrhage, one hemorrhage from the surgical incision 
and twelve hemoperitoneum; of these 64.3% (n = 9) required explora-
tory laparotomy. The median day of hemorrhage was similar in both 
groups (2 vs 4, p = 0,111). Median number of overall packed red blood 
cells transfusion was comparable (3,5 vs 2,0, p = 0,334), however, blood 
transfusions were significantly higher in the first 24 h in Group 1 (1,63 
vs 0,57, p = 0,044) and in day four in Group 2 (0,00 vs 0,41, p = 0,001). 
We documented a relevant increase in pancreas graft survival (73,9% 
vs 87,5%, p = 0,641), and similar renal graft survival (88,2% vs 91,7%, 
p = 0,369). Hospital mortality was similar between the two groups.
Conclusions: Given the intrinsically low parenchymal microvascu-
lature flow of the pancreas and the hypercoagulable state of the 
diabetic recipient, these patients are at a higher risk of graft throm-
bosis than other abdominal organ transplants. Currently there is no 
standardized protocol for the prevention of graft thrombosis, but 
it is believed most transplant centers use some form of anticoagula-
tion. In spite of the increased number of hemorrhagic complications, 
our results demonstrate the effect of UFH on improving graft survival 
which is in line with published literature.
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Introduction: Acute-on-chronic liver failure (ACLF) is a serious con-
dition defined as acute hepatic decompensation, which develops in 
patients with cirrhosis, leading to multiorgan failure, and high risk of 
short-term mortality. (1) Among these patients, there is a high preva-
lence of acute kidney injury (AKI), and it is important to classify it by 
cause, as it has prognostic implications. (2) Hepatorenal syndrome 
(HRS) is one of the phenotypes of AKI in these patients and its progno-
sis remains poor without liver transplantation. (3) In recent years, clas-
sification, nomenclature, diagnostic criteria and pathogenic theories 
regarding HRS have evolved. (4) However, stablishing the diagnosis of 
HRS in clinical practice is not always easy and it seems to be hard to 
distinguish it from other forms of AKI.
Objectives: To determine the prevalence of HRS in patients with ACLF 
by revaluating the diagnostic criteria.
Methods: We retrospectively studied patients with ACLF admitted in 
intensive care unit (ICU) at a reference centre on liver transplantation. 
Clinical files from the past four years were reviewed, and patients who 
had had the diagnosis of HRS as main cause for ACLF were character-
ized according to its severity, necessity of renal replacement therapy 
and survival, and distinguished from other causes of AKI by applying 
the new International Ascites Club criteria for HRS. (4) Demographic, 
confounding and outcome variables were collected.
Results: A total of 63 patients with ACLF were enrolled, 72,5% males, 
with a mean age of 55,3  years old. Eleven patients (17,6%) were ini-
tially reported to present with HRS as decompensation for ACLF; how-
ever, after revising the data, only 5 (7,8%) patients fit the criteria for 
diagnosis of HRS. Among these, 4 patients were classified as HRS-AKI 
(KDIGO criteria AKI-1 25%; AKI-2 50%; AKI-3 25%), and 1 as HRS-CKD. 
Two patients received albumin and terlipressin; 3 had renal replace-
ment therapy; and 3 underwent liver transplant.
Although there were no differences in terms of severity of ACLF 
between patients with HRS and patients with other phenotypes of AKI 
(mean CLIF-SOFA 56,7 VS 56,8), the mortality was inferior in patients 
with HRS (20% VS 40%).
Conclusions: In this series of patients with ACLF, HRS was overdiag-
nosed. The severity of ACLF did not differ between other phenotypes 
of AKI and HRS, and the mortality rate was higher in patients who 
could not fit the criteria for HRS. These data differ from the literature, 
which could be explained by the low number of patients with HRS and 
the high proportion receiving liver transplant.
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Introduction: Sepsis is a common but often unrecognised life-
threatening condition associated with high mortality (Rudd et  al., 
2020). Early detection is associated with improved outcomes, but 
this is hindered by a lack of universally accepted diagnostic criteria 
and heterogeneous and difficult-to-recognise presentations of sep-
sis (Gauer, 2013, Vincent, 2016). The approach to early recognition of 
sepsis, while shaped in some part by protocols, is often in the hands 
of nurses caring for ill patients (Harley et  al., 2019, Kleinpell et  al., 
2019).
Objectives: This study examined the experiential perspectives of 
nurses to understand the complexity of early recognition of sepsis.
Methods: Semi-structured interviews were performed with 26 nurses 
from various hospital settings, including intensive care, medical, sur-
gical, research, oncology, neurosurgery, sepsis and practice develop-
ment departments. The phenomenographic method was utilised to 
analyse the interviews (Åkerlind, 2005). Findings were arranged into 
categories based on the Cynefin Framework (Snowden and Boone, 
2007).
Results: The findings revealed that recognising sepsis happened 
in various clinical contexts. The variability provided a direction for 
clinical decision-making, enabling the nurses to adapt the approach 
according to the specific context. When dealing with a clear disease 
pattern, nurses followed rules from a protocol to draw conclusions 
and determine actions. However, protocol-based care assumes sin-
gle pathways, and in more complicated contexts, there was much 
more diversity than implied by protocols. Therefore, here nurses 
adopted an analytical approach. However, the approach implies 
knowable cause-and-effect relationships and the possibility of 
assigning probabilities to outcomes, but in complex contexts, there 
was much more unpredictability than the approach allowed for. 
Here, nurses adopted a more individualised approach, allowing 
nurses to adapt recommended care according to the individualised 
patient needs. This approach appeared more complex and labour-
intensive, requiring an understanding of the clinical implications of 
the disease and contextual aspects, yet it provided a basic founda-
tion for clinical reasoning in the most severely ill patients in inten-
sive care.
Conclusions: Our findings suggest that sepsis recognition, as we 
know it, in which one set of criteria is applied to a huge spectrum of 
clinical situations without consideration for heterogeneous popula-
tions of patients with sepsis, may be of limited value. We recommend 
that sepsis criteria remain an important point of departure but are 
no longer the only one. Rather, progressing toward a context-specific 
approach to sepsis recognition that takes advantage of a series of 
strategies may be more relevant. This approach demands flexibility, 
adaptability and educational support; however, unless we support 
nurses in learning to adapt strategies in a more context-specific 
manner, a significant development in sepsis recognition might not 
be seen.
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Introduction: COVID-19 is a highly inflammatory disease which can 
lead to acute respiratory distress syndrome (ARDS). Angiotensin con-
verting enzyme 2 (ACE-2) enables cellular entry of SARS-CoV2 and 
converts angiotensin (Ang) II into Ang (1–7). Ang (1–7) antagonizes 
the inflammatory effects of the ANG-II-AT1R axis with protective 
downstream effects via the Mas-receptor (MasR).
Objectives: To analyse the Ang (1–7) levels in BAL fluid of ARDS 
patients and to analyse the potential of ACE2 overexpression and Ang 
(1–7) in HEK293T cells and air–liquid-interface (ALI) cultures to inhibit 
inflammasome activiation.
Methods: HEK-293  T-Cells and air–liquid-interface (ALI) cultures 
together with U937 monocytes were cultured and stimulated with 
10^-5 M Ang-II, 10^-5 M Ang (1–7) and 10^5 M A779 (a MasR inhibi-
tor) over night. Inflammasome activation was done via 10^-6  M LPS 
and 10^-5 M nigericin. ACE2 overexpression in HEK293T cells and ALI-
cultures was achieved via lentiviral vector transduction. IL-1ß and Ang 
(1–7) concentrations were measured via ELISA in the supernatants and 
bronchoalveolar lavage-fluid from ARDS patients with different under-
lying diseases.
Results: Ang (1–7) was markedly reduced in BAL fluid in ARDS patients 
due to COVID-19 and other viral and bacterial pathogens and indi-
rect ARDS compared to healthy volunteers. Lower Ang (1–7) BAL 
fluid levels were also associated with 28-day mortality (p = 0.018). In 
cell-cultures, HEK293T and ALI co-cultures (with U937-cells) inflam-
masome induction could be induced. ACE2 overexpression lead to a 
reduction in IL-1ß levels in both HEK293T (p < 0.001) and ALI co-cul-
tures (p = 0.0165). Treatment with Ang (1–7) lead to a marked reduc-
tion of IL-1ß levels in HEK293T (p < 0.001) and ALI co-cultures (p = 0.01) 
regardless of ACE-2 overexpression. ACE2 overexpression however 
increased the endogeneous production of Ang (1–7) following 
inflammasome activation. These effects were reversed by inhibition 
of the MasR (Ang-1–7-receptor) with increased levels of IL-1ß in both 
HEK293T and ALI co-cultures.
Conclusions: We show that IL-1ß due to inflammasome activation can 
be down-regulated via Ang (1–7). Endogeneous production of Ang 
(1–7) was increased with ACE-2 overexpression. Blockage of the MasR 
(Ang[1–7]-receptor) completely reversed the protective effect of Ang 
(1–7). Lower Ang (1–7) levels in ARDS patients were associated with 
mortality in COVID-19 patients. Thus, MasR agonists might be a poten-
tial treatment in a subgroup of ARDS patients.
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Introduction: Obesity as become an epidemic issue with associated 
healthcare burden and this particular form of malnutrition is now fre-
quently observed in the intensive care setting. Adequate nutritional 
support is challenging in critically ill patients, especially those with 
obesity, since energy needs have normally been calculated through 
predictive formulas based on body weight underestimating patient´s 
needs.
Indirect calorimetry (IC) is regarded as the preferable means to deter-
mine resting energy expenditure (REE) by the European Society for 
Parenteral and Enteral Nutrition but it´s still not universally available, 
predisposing to inadequate nutritional support (underfeeding < 70% 
of REE and overfeeding > 110% of REE). In obese patients REE measure-
ments have the best potential to accurately characterize the metabolic 
situation.
Objectives: The aim of our study was to assess how IC could improve 
nutritional evaluation and support in obese critical care patients, with 
a body mass index (BMI) > 30 kg/m2, from a mixed intensive care unit.
Methods: Comparative analysis of 41 critically ill obese patients REE, 
calculated through the simplified formula of 25 kcal/kg/day with the 
measured by IC, from a total sample of 127 intensive care patients. 
Adequate energetic support was considered when < 70% of REE meas-
ured by calorimetry in the acute phase—first three days of intensive 
care unit (ICU) and 70–110% from fourth day on.
Results: Obese patients presented a mean BMI of 35,8 ± 5,7  kg/m2, 
with mean APACHE score 23,32 ± 7,7 and SAPS score 52,98 ± 16,6. The 
majority, 22 patients (53,7%), had a medical cause for admission, 13 
surgical and 6 had trauma. There were 21 male patients (51,2%) and a 
mean age of 67,5 ± 13,1 years old.
The mean REE calculated by the formula was 1493,29 ± 318,76 kcal/
day and the one measured by IC was 1609,37 ± 388,62 kcal/day, with 
poor statistical correlation between both. Previously to IC introduction 
the administered caloric intake was 1098,24 ± 439,51 kcal/day. Of the 
7 patients evaluated by IC in the acute phase, 2 (28,5%) were in over-
feeding. After the fourth day in ICU: 16 patients (47%) were in under-
feeding and 5 (14,7%) in overfeeding. From the total 127 patients, in 
the acute phase 38,9% were overfeeding and after day 4 of ICU stay 
36,3% were underfeeding and 12,1% overfeeding.
Conclusions: Energy expenditure measured by gold standard—IC was 
different from the predictive formula of 25  kcal/kg/day in the obese 
patients, where the adjusted body weight tends to either over or 
underestimate energetic needs. The low accuracy of predictive equa-
tions led to overfeeding in almost a third (28,5%) of obese patients in 
the acute phase, comparing with the greater proportion in the total 
sample and underfeeding of almost half (47%) in the subsequent 
phase, comparing with the smaller proportion of underfed patients in 
the total sample. Predictive formula of 25  kcal/kg/day should not be 
used to estimate REE of obese critically ill patients for its hazard of over 
or underfeeding.
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Introduction: The new coronavirus, SARS COV 2, is causing, in the 
most severe cases, an acute respiratory distress syndrome which 
requires prolonged hospitalization in intensive care units. In these 
critical patients, the incidence of nosocomial infections and particu-
larly fungal infections (FNI) has been reported as important factor of 
morbidity and mortality.
Objectives: To describe the epidemiological, biological and microbio-
logical features of FNI and to search for risk factors to their occurrence.
Methods: The study was descriptive, retrospective and monocentric, 
including patients admitted for at least 48 h to the medical intensive 
care unit for SARS COV 2 infection during the period from 01/09/2020 
to 30/06/2022. Demographic, clinical, microbiological, therapeutic 
data and outcomes were collected.
Results: We enrolled 450 patients. The mean age was 64.2 years ± 15 
and the sex ratio was 1.14. One hundred and ninety-two (42.7%) 
patients were diabetic and 211 (46.9%) had hypertension. Weight 
was measured in 139 cases and the mean body mass index was 
28.8 ± 5.7  kg/m2. The median IGSII, APACHE II and SOFA scores at 
admission were respectively 28 [22–33], 7 [6–10] and 3 [2–4]. NFI 
occurred in 71 patients with a total number of 75 episodes and a 
median time to occur of 10 days [7–13].
The NFI was diagnosed with a positive colonization index (CI) and a 
high candida score in 49 cases (with a median of candida score of 3 
[3–4]), a positive urinary culture in 13 cases,, a positive mannan anti-
genemia in 10 cases,, a positive blood cultures in 2 cases and a positive 
protected tracheal sample in one case. The most frequently isolated 
candida was C.albicans (79%), C.Krusei (16%) and C.glabrata (5%).
According to the antifungigram, sixty-nine patients were treated with 
voriconazole and two with fluconazol. Length of stay had a median of 
10 days [6–14]. Mortality in INF group was 94.4% (p < 10–3).
In multivariate analysis, the occurrence of NFI was significantly associ-
ated with previous antibiotic therapy (< 6 mois) (OR:2.8; 95% CI: 1.1–
6.8; p < 10–3), severe ARDS (OR:7; 95% CI: 1.9–25.8; p < 10–3), venous 
central catheterization (OR:9.7; 95% CI: 3.2–29.5; p < 10–3), urinary 
catheterization (OR:41; 95% CI: 5.2–324.1; p < 10–3) and parenteral 
nutrition (OR:7.7; 95% CI: 1.6–35.9; p = 0.009).
Conclusions: Fungal infection in patients admitted for ARDS at 
Covid-19 is frequent. It affects the most critical patients and should be 
investigated early. However, larger studies are needed to confirm this 
finding.
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Introduction: Status epilepticus (SE) has a higher rate of morbid-
ity and mortality. Factors influencing patients’ outcomes are weakly 
understood.
Objectives: Our study aimed to describe initial patterns and to iden-
tify morbidity and mortality risk factors in patients with SE.
Methods: We conducted a monocentric retrospective study includ-
ing patients admitted with SE from January 2018 to December 2022 in 

ICU. We made the diagnosis according to the formalised expert recom-
mendations of 2018. We evaluated initial data and analysed morbidity 
and mortality predictors.
Results: Eighty patients with SE were enrolled with a median 
age = 53  years. 82.5% of patients were male. 37.5% of cases had a 
past history of epilepsy. The mean APACHE II and SAPS II scores were 
respectively 18 ± 2 and 37 ± 4. Seizures were generalized tonic–clonic 
in 87.2%. Main etiologies were: cerebrovascular accidents (hemor-
rhagic stroke in 21.7% and ischemic stroke in 10.9%); switching off the 
epileptic drug (19.6%), encephalitis (10.9%); cerebral venous thrombo-
sis (6.5%); acute poisoning (6.8%) and metabolic abnormalities (2.2%). 
Invasive mechanical ventilation and neurosedation were needed in 
76.2% of patients. ICU length of stay was 13 ± 22  days [1–132]. ICU 
mortality was 23.7%. In univariate analysis, mortality risk factors were 
age (50.6 vs 64  years, p = 0.039), intubation (0% vs 30%; p = 0.03), 
hemodynamic instability (6.8% vs 50%; p = 0.001) and nosocomial 
infection (12.9% vs 43.7%; p = 0.024). Independent mortality risk fac-
tors were age > 50  years (OR = 10.2 IC 95% [3.5–66.3], p = 0.03) and 
invasive mechanical ventilation (OR = 4.54 IC 95% [3.24–10], p = 0.03).
Conclusions: Patients with status epilepticus have a median age of 
53 years and a male sex. Cerebrovascular disease was the most etiology 
of status epilepticus. ICU length of stay and mortality are high. Age and 
mechanical ventilation requirement are the mortality risk factors.
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Introduction: In the last decades, there has been a progressive 
increase in average life expectancy. Indeed, recent studies estimate an 
increase of habitants in Europe older than 80 years from 6% in 2018 to 
12% in 20,501, expecting an increase in older patients needing inten-
sive care unit (ICU)2. These patients present decreased physiologic 
reserves and more frailty, a challenge in recovering from critical ill-
ness 2,3, altering the Quality of Life (QoL) of those discharged from the 
ICU3. Therefore, progressive concern has been raised on management 
of very old intensive care patients (VIPs), regarding not only their mor-
tality but their level of fitness or frailty and QoL after discharge from 
the ICU.
Objectives: To evaluate if ICU admission of VIPs had a significant 
impact on their level of fitness or frailty and QoL.
Methods: A retrospective study was conducted, collecting data from 
very old (≥ 80  years) patients admitted between January 2017 and 
June 2022. Data was collected between October and November 2022. 
Gender, length of stay, CFS before ICU admission, age-adjusted Charl-
son Comorbidity Index (CCI), SAPS II, need for ventilation, vasoactive 
drugs or renal replacement therapy and whether limitations of treat-
ment were established during ICU stay were also collected. In addition, 
Clinical Frailty Score (CFS) after ICU discharge and EQ-5D-3L question-
naires after discharge were obtained for patients who had been admit-
ted to the ICU between January and June of 2022.
Results: We included 245 VIPs, with a median age of 83 years old (P25-
P75 81–85) and predominance of the male gender (57.6%). The mean 
length of stay was 4.4 ± 4.3 days. The mean SAPS II was 44.8 ± 13.7. ICU 
mortality was 26.1% and 49,4% of VIPs remained alive at the time of 
data collecting. Inregards to CFS and EQ-5D-3L questionnaires after 
ICU discharge, we included 19 VIPs from the establishedtime period. 
We observed that VIPs had higher CFS after ICU admission (mean CFS 
3 vs 5, before vs after), however CFS remained unaltered in 42.1% of 
VIPs. Most VIPs reported at least a moderate impact on mobility and 
self-care (68.4% and 47.4% respectively). Anxiety & depression, usual 
activities and pain & discomfort were less affected (42.1%, 36.8% and 
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36.8% respectively). More than 90% of the patients reported a per-
ceived health status higher than 50% of what they considered to be 
the best imaginable. When questioned about their QoL after admis-
sion in ICU, 21% of VIPs reported an improvement, 36.8% had the 
same health status and 42.1% reported a deterioration.
Conclusions: More than 40% of VIPs remain functionally unaltered 
after discharge from ICU, revealing a potential benefit from ICU admis-
sion. Mobility and self-care were the most affected domains on EQ-5D 
questionnaire. Although most VIPs had a functional decline after dis-
charge, some patients reported an improvement in their QoL. Since 
quality of life is a subjective issue, admission to the ICU possibly 
changed their expectations and, as such, their perspective on quality 
of life, at least not worsening their health status in more than half of 
the patients.
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Introduction: Pupillary examination, in particular pupillary reactivity 
to light, is fundamental for the monitoring and daily follow-up in acute 
brain injury patients in intensive care units (ICU). As a matter of fact, 
intracranial pressure monitoring and pupillometry measurement are 
part of daily care of brain-injured patients in some ICUs.
Pupillometric indices combining different parameters of the pupillary 
light reflex has been described that has predictive value for intracra-
nial hypertension and neurologic outcome, depending on the device, 
these two indices are known as NPi, proposed by Neuroptics, and QPi, 
proposed by IdMed, based on a statistical classification of the ampli-
tude of the photomotor reflex.
Objectives: The objetive of this pilot study is to explore whether the 
QPi is equivalent to the NPi in patients with acute brain injury (TBI, SAH 
and ICH and post-cardiac arrest hypoxic-ischaemic encephalopathy).
To assess whether the parameters exploring the pupillary reactivity to 
light of both devices are equivalent.
Methods: A prospective, observational, pilot study was conducted in 
patients with acute brain injury (TBI, SAH and ICH and post-cardiac 
arrest hypoxic-ischaemic encephalopathy), consecutively admitted 
to our Intensive Care Department. All patients were in coma, with 
deep sedation. Isolated pupillometry measurements were performed 
sequentially by two investigators, blinded to the comparative exami-
nation, with two different pupillometers (NPi-200 and Neurolight). 
Demographic, clinical, and therapeutic variables were collected for all 
patients during ICU admission. A third researcher analyzed the results, 
using IBM SPSS Statistics, version 27.0. The percentage of observed 
agreement was calculated for all the categorical and dichotomous 
variables. The reproducibility of all measurements was evaluated by 
calculating the unweighted Cohen’s kappa coefficient (κ) for meas-
urements with dichotomous results and the weighted Cohen’s kappa 
coefficient for measurements with multiple, ordinal answer options. 

All κ coefficients and ICC values were interpreted according to Landis 
and Koch; values between 0.01 and 0.20 were considered to indicate 
slight agreement, values between 0.21 and 0.40 to indicate fair agree-
ment, values between 0.41 and 0.60 to indicate moderate agreement, 
values between 0.61 and 0.80 to indicate substantial agreement, and 
values between 0.81 and 1.00 to indicate almost perfect agreement.
Results: From December 2022 to March 2023, in our study, we 
included 53 patients (ICH 43%; SAH 32%; Post-cardiac arrest 15%; 
TBI 10%) and performed 86 measurements. Among them, 60% were 
male, with mean age 61 (± 13), the mean GCS at admission was 7. We 
recorded 21 ICP measurements, with mean ICP of 10 mmHg.
Among pupillometry indices, we found a strong correlation between 
QPi and NPi (k 0.83; p =  < 0.001), as well with pupillary light reflex vari-
ables (Var Neurolight and CH NPi-200, respectively) with substantial 
agreement (k 0.81; p =  < 0.001).
Conclusions: In our pilot study, we found a strong (substantial) cor-
relation between NPi and QPi, as well with pupillary light reflex vari-
ables (Var and CH), which nowadays are considered the most robust 
variables to assess neurologic outcome, based on NPi-200 studies.
Forward studies are needed to determine the equivalence among the 
two pupillometers to assess the neurologic outcome among acute 
brain injury patients with different ethiologies.
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Introduction: Infective endocarditis is a rare condition. Its incidence 
has increased due to the number of elderly patients with chronic dis-
eases and intra-cardiac devices and the increase in intravenous drug 
abuse. Its diagnosis in the emergency department remains a challenge 
and its delayed diagnosis can lead to many serious complications.
Objectives: The aim of our study was to describe the clinical, microbi-
ological, echographic, and evolutionary features of patients admitted 
to the emergency department for infective endocarditis.
Methods: This was a retrospective descriptive study including patients 
admitted to the emergency and medical intensive care unit between 
January 1, 2019 and December 1, 2022. We collected clinical, paraclini-
cal, therapeutic and evolutionary data.
Results: We collected 10 patients admitted for infective endocarditis. 
The median age was 51 years [30–74]. The sex ratio was 9. Four patients 
had a history of intravenous drug use, one of whom had viral hepatitis C 
and three patients had renal failure at the hemodialysis stage. Blood cul-
tures were positive in 8 patients. Four were staphylococcus, three were 
enterococcus and one was bacillus cereus. All patients had infective 
endocarditis on a native valve. Echocardiography was contributory in all 
cases and showed vegetation. Four patients had tricuspid valve involve-
ment (three of whom were intravenous drug users), three had mitral 
valve involvement and three had aortic valve involvement. Six patients 
had at least one secondary infectious location. Only one patient had an 
indication for an urgent surgical treatment, it was a doubt about a per-
foration of the mitral valve pillar at the control echography performed at 
the 38th day of hospitalization and indicated by the non improvement 
under antibiotic therapy. The median length of stay in the emergency 
department was 5 days [3–19]. Three patients died, two of them during 
their hospitalization and one patient who consulted after a relapse. All 
three patients had endocarditis on the mitral valve.
Conclusions: Infective endocarditis on the native valve is a rare dis-
ease but it has a high mortality rate of 30%. Contributory investiga-
tions such as blood cultures and echocardiography remain the key 
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steps of the diagnosis and must be performed early. Management is 
multidisciplinary and surgical indications are still rare.
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Introduction: The pandemic of coronavirus disease 2019 (covid19) 
has resulted in high rates of hospitalization in intensive care units (ICU) 
with widespread use of invasive mechanical ventilation (IMV) which 
exposes patients to the risk of ventilator-associatedpneumonia (VAP). 
VAP is classified as early-onset (EVAP) or late-onset VAP (LVAP) (1).
Objectives: To compare patients with EVAP to those with LVAP and to 
identify its potential risk factors.
Methods: This was a retrospective study of patients hospitalized with 
severe COVID-19 from March 2020 to December 2021, in a medical inten-
sive care unit who required mechanical ventilation for more than 48 h. 
VAP was identified by using a combination of imaging, clinical and labo-
ratory criteria. The cut off point definition was ≤ 6 days for E-VAP and > six 
days for L-VAP (2). Univariate analysis and multivariable logistic regres-
sion were used to analyze the associated factors with EVAP and LVAP.
Results: 732 patients were admitted to the ICU, 465 (63.5%) had a con-
firmed COVID-19 infection, 247 (53.1%) required IMVand met the inclu-
sion criteria. Patients’ characteristics were: mean age, 65 ± 12  years; 
Median pre-ICU management delay, 4[3–7] days; Median SAPSII on 
admission, 31[26–38]; Median IMV duration, 10[7–16]; Median length-
of-stay was at 12[7–17] days. The overall mortality rate was 84.6%.
Overall, 45 (18.2%) patients developed VAP with density incidence 
rate estimated at 18 VAP/1000 ventilator days. EVAP was observed 
in 15 patients (33.3%), whereas 30 patients (66.7%) developed LVAP. 
Patients with EVAP had longer pre-ICU management delay (5[2–6] vs 
4[2–5], p = 0.030) and lower SAPSII on admission (26[22–31] vs 31[27–
35], p = 0.020). The most frequently isolated organism in EVAP was 
Pseudomonas aeruginosa, 6 (40%) followed by Acinetobacter baumannii 5 
(30%) and Klebsiella Pneumonia, 3 (20%).
Acinetobacter baumannii 19 (63.3%), Pseudomonas aeruginosa, 10 
(30.3%), Klebsiella Pneumonia, 6 (20%) and Staphylococcus aureus, 3 (7.5%) 
were the most common pathogens associated with LVAP.
There were no significant differences between the two groups in the 
ICU length of stay (EVAP,13[9–22] vs LVAP, 13.5[10–18.5], p = 0.381), 
IMV duration (EVAP,10[7–13] vs LVAP,10.5[6.75–16.25], p = 0.073) and 
mortality rate (EVAP,12 (80%)vs LVAP,27 (90%), p = 0.364).
The only risk factor independently associated with EVAP was pre-ICU 
management delay (RR, 1.15; 95%CI, [1.04–2.27]; p = 0.026). Diabetes 
(RR, 1.7; 95%CI, [1.5–5.6]; p = 0.03) and high SAPSII on admission (RR, 
1.09; 95%CI, [1.02–2.9]; p = 0.020) were risk factors independently 
associated with LVAP.
Conclusions: Both early-onset and late-onset VAP were associated 
with increased hospital mortality rate and prolonged length of stay. 
Pre-ICU management delay was risk factor independently associated 
with EVAP. Diabetes and high SAPSII on admission were risk factors 
independently associated with LVAP.
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Introduction: Pulse oximetry (PO) is a non invasive method measur-
ing peripheral oxygen saturation in critically ill patients. Its outcomes 
depend on cardio-respiratory activity which can be evaluated using 
the pulse respiratory quotient (PRQ). The aim of our study was to eval-
uate the use of PRQ to predict PO fiability.
Methods: We conducted a prospective study of adults admitted to the 
intensive care unit from October 2022 to March 2023. Epidemiological, 
clinical, biological and therapeutic features were collected. PRQ was 
calculated by dividing the heart rate (HR) by the respiratory rate (RR). 
The measurement of pulse oxygen saturation (SpO2) will be made by 
a pulse oximeter and will be followed immediately by the realization 
of an arterial blood gas sample (by an arterial puncture or by a blood 
sample by the arterial catheter). DeltaSpo2 (Spo2-Sao2) will be calcu-
lated and analyzed according to PRQ.
Results: Two hundred and six measurements for 57 patients were 
enrolled. The sex-ratio was 1.19. At admission, 51 patients (89.4%) 
had acute respiratory failure, 24 (42.1%) had neurological distress and 
10 (17.5%) had hemodynamic instability. The median IGSII, APACHEII 
and Sofa scores were respectively 29 [23–38], 13 [9–17] and 3 [2–5].
Median PRQ was 4.2 [3.4–5.3]. Our analysis concluded that delta SPO2 
was negatively correlated with PRQ (spearman’s rho = -0.141 and 
p = 0.044) (Figure 1).
Thirty six essays had delta SpO2 > -2 which was associated with a 
PRQ ≥ 5 (p = 0.003).
Conclusions: Delta SPo2 was correlated with PRQ and the fiabil-
ity of SpO2 may be estimated by its analysis. For critical patient with 
a PRQ ≥ 5, an evaluation of oxygen saturation with SaO2 is more 
accurate.
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Introduction: Peripheral oxygen saturation (SpO2) is thought to be 
easier and less painful than direct measurement of arterial oxygen 
saturation. This arterial measurement can be realized by arterial cath-
eterization or direct arterial puncture. However, SpO2 often underesti-
mates arterial oxygen saturation (SaO2).
Objectives: We aimed to compare the difference between SpO2 and 
SaO2 (Delta SpO2) according to method of blood sampling (radial 
puncture and arterial catheterization).
Methods: We conducted a prospective study of adults admitted 
to the intensive care unit from October 2022 to March 2023. Epi-
demiological, clinical, biological and therapeutic features were col-
lected. Patients were divided into two groups; group 1 (G1): arterial 
oxygen saturation measurement by arterial puncture and group 2 
(G2): arterial oxygen saturation measurement by arterial catheteri-
zation. In all patients, the measurement of pulse oxygen saturation 
(SpO2) will be made by a pulse oximeter followed immediately 
by the realization of an arterial blood gas sample (by an arterial 
puncture (G1) or by a blood sample by the arterial catheter (G2)). 
DeltaSpo2 (Spo2-Sao2) was calculated and analyzed according to 
groups.
Results: Two hundred and six measurements for 57 patients were 
enrolled. The sex-ratio was 1.19. At admission, 51 patients (89.4%) had 
acute respiratory failure, 24 (42.1%) had neurological distress and 10 
(17.5%) had hemodynamic instability. The mean IGSII, APACHEII and 
Sofa scores were respectively 29 [23–38], 13 [9–17] and 3 [2–5]. The 
comparison between the 2 groups objective that G2 was more critical 
(Table 1).
Forty (19.4%) assays were realised on patients under vaso-active drugs 
including 32 (80%) in G2. The total of 206 assays were divided into 172 
(83.5%) measurements for G1 and 34 (16.5%) for G2. The gazometric 
features are detailed in Table 2.
Mean delta SpO2 was 1 [ (-1.5)-1] for G1 and–2 [ (-4)- (-2)] for G2. Sixty 
three assays had delta SpO2 > 4 or < -4. This assays were significantly 
more frequent in G2 (p = 0,043).
Conclusions: Mean delta SpO2 was 1 [ (-1.5)-1] for G1 and–2 [ (-4)- (-2)] 
for G2. Sixty three assays had delta SpO2 > 4 or < -4. This assays were 
significantly more frequent in G2 (p = 0,043).
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Introduction: Critically ill patients require close monitoring of blood 
oxygen saturation. Although the measurement of oxygen saturation in 
the arterial blood (SaO2) is the gold standard, pulse oximetry is a mon-
itoring noninvasive tool used to clinically assess peripheral oxygen sat-
uration (SpO2) and to guide therapeutic interventions. This technique 
is widely used, particularly in intensive care units.
Objectives: To evaluate the accuracy of pulse oximetry (SpO2) in criti-
cally ill patients.
Methods: This is a monocentric, evaluative, prospective and com-
parative study including patients admitted in an ICU department from 
December 12, 2022 to February 09, 2023. Demographic, clinical, bio-
logical and therapeutic data were collected. Pulse oxygen saturation 
measurement was performed in all patients at the level of the middle 
finger of the right hand. The measurement of pulse oxygen saturation 
was made by a pulse oximeter of the monitor. The measurement was 
followed immediately by the realization of an arterial blood gas sam-
ple (by an arterial puncture or by a blood sample by the arterial cath-
eter). DeltaSpo2 (Spo2-Sao2) was calculated and analyzed to identify 
associated factor’s variations.
Results: Two hundred and six measurements for 57 patients were 
enrolled. The sex-ratio was 1.19. Among this population, 30 (52.6%) 
had chronic respiratory failure which 16 (28%) were COPD, 23 (40.3%) 
had HTA, 22 (38.6%) had diabetes and 21 (36.8%) cardiac failure. At 
admission, 51 patients (89.4%) had acute respiratory failure, 24 (42.1%) 
had neurological distress and 10 (17.5%) had hemodynamic instabil-
ity. The mean IGSII, APACHEII and Sofa scores were respectively 29 
[23–38], 13 [9–17] and 3 [2–5].
Thirty-four ABG’s (16,5%) were collected by arterial catheter and 172 
(83,5%) by arterial punction.
An arrythmia was present during 66 measurements (32%) and forty 
(19.4%) assays were realised on patients under vaso-active drugs.
The median of temperature, respiratory rate and heart rate were 
respectively 37.2 [36.8–37.9], 24 [20–28] and 104 [90–116].
The median of vaso-active drug dose and oxygen inspiratory fraction 
were respectively 3mg/h [1–4] and 0,4 [0,35–0,6].
The analysis of ABG’s showed that the median PH, PaO2, PACO2, bicar-
bonate, SaO2, SPO2 and PaO2/Fio2 ratio were respectively 7.39 [7.29–
7.47], 83.5 [66–111], 41 [35–56], 26.4 [21.8–32], 96% [93–98], 96% 
[94–98] and 196 [140–280]Delta SPO2 (SpO2-Sa02) had a median of 
zero % [ (-2)-3]. Thus, delta SpO2 >  ± 4% was found in 40 assays.
PaO2 < 68 mmHg was an independent risk factor for overestimating 
SpO2 (delta SpO2 > 4) with p = 10–3 (OR = 26 CI 95% [8.8–81.6]).
Shock was an independent risk factor for underestimating SPO2 (del-
taSPO2 > -4%) P < 10–3,
 (OR = 9.5, IC = 95%, [2.2–40]).
Conclusions: When estimated by pulse oximetry, oxygen saturation 
is overestimated in patients with hypoxemia and underestimated in 
patients with shock. SpO2 assessment must be realized according to 
other clinical and biological parameters.
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Introduction: SARS COV 2 infection is essentially manifested 
by a respiratory form that can, in severe forms, evolve to an Adult 
respiratory distress syndrome (ARDS). In parallel, there are other 
manifestations, such as pulmonary embolism, reported especially 
in critically ill patients.
Objectives: To describe clinical characteristics and outcomes of pulmo-
nary embolism in COVID 19 critically ill patients.

Methods: Descriptive, retrospective and monocentric study includ-
ing all patients admitted in ICU department for at least 48 h between 
01/09/2020 and 30/06/2022. All patient’s data including demograph-
ics, clinical, biological, radiological and outcomes were taken from 
patient’s medical files.
Results: 450 patients infected by the SARS COV 2 were included. Sex 
ratio was 1.14 and mean age was 63 ± 15.
46.8% and 42.6% of patients had respectively arterial hypertension 
and diabetes mellitus and 51% had obesity. Mean SAPSII, APACHEII 
and SOFA score were respectively 30 ± 39, 30 ± 39 and 8,6 ± 5.
Mean DDimer at admission was: 3049 ± 10,090 ng/ul.
At admission or during their stay, 47 patients (10.4%) presented a pul-
monary embolism (44 at admission).
All patients were initially taking venous thromboembolism (VTE) 
prophylaxis by low-molecular-weight heparin (LMWH) as recom-
mended. All patients were treated by curative doses of LMWH and 
three patients, who presented a proximal bilateral PE, were treated by 
a successful thrombolysis with streptokinase.
D-dimers rate above 1200 µg/l and delay of admission > 12 days were 
reported as factors associated to thromboembolism events (respec-
tively P < 10–3 and p = 0.045).
Pulmonary embolism was associated to sever ARDS (at admission) 
(p = 0.046) and to mortality (p = 0.035).
Conclusions: Pulmonary embolism is a frequent complication in 
COVID 19 critically ill patients who associate numerous risk factors. 
This complication worsens the prognosis. A clinical follow up and bio-
logical monitoring specifically of the D-dimers is primordial to an early 
diagnosis.
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Introduction: Traumatic brain injury is the most common cause of 
death and disability among young people. Severe TBI is associated 
with 30%–70% mortality rate.nevertheless, in clinical practice there 
are no effective biomarkers for the prediction of fatal outcome follow-
ing TBI. Therefore, the aim was to determine whether serum ferritin 
level can be used as a prognostic marker and a predictor for manage-
ment strategies in patients with traumatic brain injury.
Methods: This prospective cohort study enrolled 60 patients who 
suffered moderate (GCS 9–12) and severe (GCS 3–8) traumatic brain 
injury. The serum ferritin level was determined at ICU ad.

Results: High serum ferritin concentrations were significantly 
associated with low GCS scores, also there was a significant asso-
ciation between high serum ferritin levelsand fatal outcome with 
values (393 ± 7  ng/ml for non-survivors and 314 ± 35  ng/ml for 
survivors,respectively. furthermore, ferritin level had significant rela-
tion with specific interventions in management as mechanical ventila-
tion, hemodynamic support and neurosurgical.
Conclusions: High serum ferritin level is associated with low GCS 
scores and fatal outcome in patients with TBI, ferritin level could pre-
dict management strategies such as mechanical ventilation, hemody-
namic support and neurosurgical intervention in patients with.
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Introduction: We studied the coagulation profile, based on routine 
hemostasis parameters, as well as clinical and biological outcomes of 
patients with hematologic malignancies hospitalized in the intensive 
care unit for septic shock with thrombocytopenia.
Methods: All patients admitted to the medical intensive care unit of 
Hautepierre hospital, Strasbourg, between 2015 and 2020 for septic 
shock, with thrombocytopenia < 100G/L and an evolving hematologi-
cal disease were included in this retrospective cohort. For each patient, 
we collected hemostasis markers (platelets, INR, factor V, fibrinogen, 
D-dimer, antithrombin) within 24  h following admission, as well as 
mortality and occurrence of thrombotic or hemorrhagic events during 
the stay. Univariate and multivariate statistical analysis was performed.
Results: We included 149 patients, aged 58 ± 15  years, with mean 
SOFA score of 12.8 ± 2.9, respectively. Acute leukemia (45%; n = 67) 
and non-Hodgkin’s lymphoma (38%; n = 57) were the most repre-
sented malignancies. Fifty-eight percent of patients required invasive 
mechanical ventilation (n = 86), and 28% required renal replacement 
therapy (n = 41). Neutropenia < 0.5 G/L was present in 59% of patients 
(n = 88). Eighty-six percent of patients (n = 116/135) had DIC accord-
ing to the ISTH diagnostic score. Severe bleeding was encountered 
during the stay in 24% of patients (n = 35), and 7% of patients (n = 10) 
had venous or arterial thrombosis. Intensive care and in-hospital 
mortality were 46% (n = 68) and 52% (n = 77) respectively. Higher 
D-dimer, INR, ISTH and JAAM-DIC scores were associated with excess 
mortality in univariate analysis. High antithrombin activity was asso-
ciated with the occurrence of severe bleeding events in multivariate 
analysis.
Conclusions: While confirming some previous data on sepsis-induced 
coagulopathy, established in patients without onco-haematological 
pathology, our study enlights a very high bleeding risk in this onco-
haematological population, in particular when antithrombin activity is 
high. Nevertheless, we currently lack relevant diagnostic tools to reli-
ably establish the diagnosis of DIC and to study it in this population, 
which justifies a prospective study to establish a dedicated diagnostic 
score, in view of specific therapeutic trials.
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Introduction: Despite the lack of high-level evidence, aerosol drug 
therapy is being used in clinical practices while managing acute res-
piratory distress syndrome (ARDS) patients.
Objectives: The study aimed to find out the practice pattern of aero-
sol drug therapy in ARDS patients.
Methods: This study is a secondary analysis of a multicenter, prospec-
tive observational cohort study in critically ill patients to know the 
practice pattern of aerosol drug delivery (AERO-IN-ICU/ED Study), 
which was conducted after ethics committee approval and registration 
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with the Clinical Trial Registry of India (CTRI/2022/09/045679). For 
the primary study, nine participating ICUs screened all adult patients 
who had received aerosol drug therapy having artificial airways with 
or without requiring invasive mechanical ventilation (IMV) or non-
invasive ventilation (NIV) admitted during the four-week study period. 
Patients with ARDS were followed-up for 14 days or till ICU discharge 
(whichever comes first) for details of aerosol therapy, drug type, aero-
sol-generating device, and its placement in the ventilatory circuit.
Results: During the study period, 1474 patient days were followed in 
218 studied patients. Of 218 patients, 53 (24.3%) had ARDS (67.9% due 
to pulmonary causes) and were followed up for 330 patient days with 
193 IMV days and 115 NIV days. Most of these ARDS patients (96.2%) 
were admitted for medical reasons, 64.1% of the male gender, older 
age group (60.2 ± 14.76  years) with comorbidities (DM, hyperten-
sion, COPD, CAD) in 83.0%, APACHE II, and SOFA score of 17.4 ± 7.08 
and 7.7 ± 4.03 respectively. 26 (49.0%) of these ARDS patients had a 
chronic respiratory disease before ICU admission, and only 21 (39.6%) 
were on aerosol therapy.
Of 53 patients with ARDS (190 ARDS days), 51 (96.2%; 183 ARDS days) 
received 1285 aerosols over 6.30 ± 3.96 days of ICU stay. Most aerosols 
(86.2%) were administered in three centers (out of nine).
Out of 1285 aerosol sessions, 71.4% were given while patients were on 
IMV (5 aerosols per IMV days; 185 IMV days) and 25.7% on NIV (3 aero-
sols per NIV day; 115 NIV days). Bronchodilators (70.4%; 60.1% were 
shorter acting), corticosteroids (21.9%), mucolytics (10.9%), and anti-
biotics (3.3%) were the most frequently used drugs as aerosol therapy. 
Jet nebulizers (45.1%) were the most commonly used aerosol genera-
tors, followed by ultrasonic (23.1%), venturi-mask nebulizers (18.5%), 
and oxygen (13.2%). Only 29% (88 out of 304) of aerosol therapy dur-
ing IMV with jet nebulizers had placed aerosol generators at the opti-
mum position (15 cm from Y-piece).
Conclusions: Aerosol therapy is being used frequently in ARDS 
patients. Bronchodilators are the most common drug. The jet nebu-
lizer is the most familiar aerosol-generating device, with only one-
fourth at the optimum position.
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Introduction: The mortality rate of the patients suffered from severe 
pelvic bone fracture is reported to be 40 ~ 60%. Recently, PPP become 
The mortality rate of the patients suffered from severe pelvic bone 
fracture is reported to be 40 ~ 60%. Recently, Preperitoneal pelvic 
packing (PPP) has shown positive results as a new strategy to decrease 
exsanguinous mortality for the severely injured pelvic bone fracture. 
As the mortality of pelvic injury combines many factors, evaluation for 
the effect of PPP is difficult.

Objectives: This study was designed to evaluate PPP effect based on 
the 8 year-experience in a level-1 trauma center.
Methods: Between march. 2014 and December. 2021, 151 patients 
with hemodynamic instability caused by pelvic fracture were enrolled 
in this study. Using the electrical chart review, the data were collected 
retrospectively, and the effects of PPP were analyzed through propen-
sity score matching.
Results: Mean age and mean ISS were 61 (49–73) years and 
34 (25–38). Mean lactate and initial Hb level were 4,5 (2,8–8.4) 
and 10.8 (9.1–12.6) g/dL. 51 patients were managed by PPP 
and the other were not managed by PPP. (Only-resuscitation, 
angioembolization).
After matching by Propensity score, PPP-group (49 patients) and 
non-PPP group (49 patients) were compared each other. Other demo-
graphics were not significantly different each other. Overall mortality 
(PPP vs. non-PPP 24 (49%) vs. 19 (38.8%), p = 0.25), bleeding-mortality 
(13 (26.5%) vs. 15 (30.6%), p = 0.64), and 28 day-mortality (22 (44.9%) 
vs. 17 (34.7%), p = 0.28) were not different between two groups. PPP 
group showed a tendency of lower mortality due to bleeding and 
lower Odd-ratio (OR 0.82, p = 0.65) than non-PPP group, however 
these did not have statistically significance.
Conclusions: In unstable patients with pelvic fracture, PPP does 
not show the effect definitively to the mortalities yet. Prospec-
tive randomized control study is needed to evaluate the effect of 
PPP.
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Introduction: Anticoagulation therapy is necessary during VV ECMO 
to prevent thrombus formation in the circuit and oxygenator because 
the contact of blood with an extracorporeal surface and shear stress 
can trigger activation of the coagulation system. The modality of anti-
coagulation is still under debate and guidelines do not give clear cut 
suggestions. However hemorrhagic complications continue to pose 
serius challenges and the COVID-19 pandemic has further compli-
cated the picture with its pathophysiological increase in the risk of 
thrombosis.
Objectives: To describe the type of anticoagulation and bleeding 
events in a cohort of patients undergoing VV ECMO for several causes 
of acute respiratory failure (ARF) and define the differences on this 
topic among patients affected with COVID-19 and other causes of ARF.
Methods: Multicenter prospective observational international cohort 
study of consecutive V-V ECMO patients enrolled by 41 centers in 19 
countries from December, 2018, to December, 2020. Patients were 
divided in two groups according to the presence of COVID-19 infec-
tion as a cause of ARF or other causes of ARF. Bleeding episodes were 
described according to severity with adjusted categories of the Bleed-
ing Academic Research Consortium score. Type 1: requiring heparin 
infusion rate reduction or packed red blood cells transfusion (PRBC) 
transfusion; 2: bleeding requiring heparin infusion rate reduction 
and PRBC transfusion or non-surgical procedure to stop bleeding; 3: 
life-threatening bleeding that required PRBC transfusion and surgical 
intervention for control of bleeding or ECMO discontinuation; Type 4: 
fatal bleeding.
Results: 652 adults under VV ECMO were enrolled, and data of 
8471  days on ECMO were analyzed. Among them 218 were affected 
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with COVID-19 and 434 had other causes of ARF. COVID patients were 
older [53 (43–60) vs 51 (38–60)], were more frequently males [n 181 
(83%) vs 282 (65%)], had higher BMI [29.4  kg/m2 (26.2–35.5) vs 27.8 
(24.3–33)] and were on mechanical ventilation for longer prior ECMO 
[4 days (1.7–6.7) vs 1.5 (0.4–4.2)]; all p values < 0.01.
During the ECMO stay in both groups the most used anticoagulant 
drug was unfractionated heparin (UFH) [195 patients (89.5%) in the 
COVID group and 311 (71.7%) in the others] but in the COVID group an 
initial strategy without anticoagulation was less frequent [14 patients 
(11.5%) vs 108 (24.9%); p < 0.01. This was confirmed during the ECMO 
stay since COVID patients were less frequently without any anticoagu-
lant: 560/3619 days (15.5%) vs 1032/4852 days (21.3%), p < 0.01. This 
was accompanied by higher anticoagulant dose and higher activated 
partial thromboplastin time (aPTT): 54.9 s (53.1–56.6) vs 49.6 (47.8–
51.3); p < 0.01.
Generally, a higher number of COVID patients had at least one epi-
sodes of bleeding: 127 (58%) vs 215 (50), p = 0.04; also considering the 
days on ECMO, COVID group had a significant higher rate of bleeding: 
548/3619 days (15%) vs 654/5852 (13.5%), p = 0.03. However, the aver-
age of days with bleeding during the ECMO stay was similar between 
the two groups either includying (14% of days with bleeding in COVID 
group versus 13% in the Others group, p = 0.58) or excluding patients 
without any bleeding.
The severity of bleeding episodes was also similar between the 
groups. COVID group (548 bleeding episodes): Type 1 n 330 (60%), 
Type 2 n 172 (32), Type 3 n 36 (7); Type 4 n 9 (2); OTHER CAUSES group: 
Type 1 n 399 (61%), Type 2 n 191 (29), Type 3 n 57 (9); Type 4 n 7 (1); p 
value = 0.38.
As expected comparing to other series, COVID patients had a longer 
duration of ECMO support: 20.7 days (18.3–23.1) vs 13.1 (11.7–14.6); 
p < 0.01.
Finally, patients on VV ECMO for COVID-19 had a worst outcome: lower 
rate of successful weaning [120 patients (55%) vs 325 patients (75%) in 
the OTHERS group; p < 0.01.
Conclusions: In two synchronous population of VV ECMO patients 
for ARF due to COVID-19 or other causes, we confirm that COVID-19 is 
associated with more bleeding. This tendency is also sustained by the 
occurrence of prolonged ECMO support.
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Introduction: There is growing evidence describing the long-term 
morbidity experienced by critical illness survivors. A major contribut-
ing factor to this morbidity is impaired physical function. (Needham 
et al., 2012; Yuan, Timmins and Thompson, 2021) Consensus is yet to 
be reached on which physical function measures should be used in 
this population. (Needham et al. 2017) The heterogeneity and incon-
sistencies in measurement of physical function in this population 
makes it difficult for researchers to fully understand and quantify prob-
lems in physical function.
Objectives: This review aimed to describe which physically tested 
measurement instruments have been used in longitudinal studies of 
critical illness survivors to determine impairments, activity limitations 
and participation restrictions related to physical functioning.

Methods: A scoping review was conducted using the methodology as 
per the Joanna Briggs Institute (2015). An electronic database search 
of EbscoHost, Web of Science and Scopus was conducted from incep-
tion to August 2022. Two reviewers independently applied the inclu-
sion and exclusion criteria to all titles, abstracts and articles. Extracted 
data included year of publication; country; age of participants; follow 
up timeframes and physical measurement instruments used. Instru-
ments were further classified and coded according to the International 
Classification of Functioning (ICF).
Results: Sixty four articles published between 1995 and August 2022 
were included. Majority of studies arose from high income countries. 
Thirty-nine different outcome measures were identified and used at 
variable follow-up intervals (1–60  months). Most studies (52, 81.3%) 
included multiple follow-up points and were completed within a 
year, few studies (12, 18,7%) extended beyond a year. Based on the 
ICF framework, 11 (28.2%) instruments measured impairments and 
28 (71.8%) activity limitations. The most frequently measured physi-
cal impairment was muscle strength (61, 95.3%), frequently measured 
with manual muscle testing (30, 46.9%) and/or dynamometry (30, 
46.9%). The six minute walk test was the most frequently used instru-
ment in the activity and participation domain, used in 30 (46.9%) 
studies. Only one (2.5%) instrument addressed all components of 
the activity/participation domains, majority focused on one aspect, 
namely mobility. Instruments (3, 7.6%) that addressed several subdo-
mains of activity/participation were seldom used in studies.
Conclusions: Multiple tools are used to report on functional deficits 
experienced by survivors. The tools measure either impairments or 
activity/participation limitations. All domains of physical function-
ing are seldom measured concurrently. Most studies only report on 
physical function within the first year of survival. Moving forward, 
consensus is needed on which tools to use to allow for comprehen-
sive understanding of physical functioning in survivors and inform the 
development of intervention studies.
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Introduction: Individuals with severe COVID-19 are at risk of develop-
ing prolonged symptoms. Well-performed studies presenting long-
term data on mental health and fatigue among patients with critically 
ill COVID-19 are scarce.
Objectives: To investigate patient-reported symptoms of mental ill-
ness and fatigue at 3 and 12 months after critical COVID-19 with res-
piratory failure, and to describe the dynamics of symptoms during this 
time. A secondary aim was to investigate risk-factors for post-COVID 
mental illness and fatigue at 12 months.
Methods: Data from the prospective, multicenter SWECRIT COVID-19 
study in southern Sweden was used. For this study patients ≥ 18 years 
with PCR-confirmed COVID-19 requiring critical care and a P/F-
ratio ≤ 40  kPa were included at six intensive care units between May 
2020 and May 2021. At 3 and 12 months after acute COVID-19, survi-
vors were invited to a clinical follow-up. Patient-reported symptoms 
were assessed with the Hospital Anxiety and Depression Scale, the 
Post-traumatic Stress Disorder Checklist version 5 and the Modified 
Fatigue Impact Scale. Significant symptoms were identified using 
established cut-offs and changes were identified by use of reference 
values for a minimally important difference (MID). Potential risk factors 
were analyzed by using multivariable logistic regression and included 
acute disease severity, comorbidities and functional outcome as 
assessed by the Glasgow Outcome Scale Extended.
Results: 262/301 (87%) survivors participated in the 3-month follow-
up and 215/300 (72%) at 12 months. Symptoms of mental illness were 
common at both 3 and 12 months; anxiety in 33% vs. 28%, depression 
in 30% vs. 22%, and post-traumatic stress disorder in 17% vs. 13%, 
with no statistically significant difference between 3 and 12  months 
(Table 1). Fatigue was the most common symptom on both occasions, 
50% vs. 40%, with a statistically significant difference between 3 and 
12 months (p < 0.001). The improvement in fatigue reached the thresh-
old for a MID (median 38 vs. 33, MID ≥ 4). The dynamics of symptoms 
are seen in Figure 1. Poorer functional outcome and sleeping difficul-
ties were risk factors for symptoms of mental illness and fatigue at 
12 months.
Conclusions: Survivors of critical COVID-19 with respiratory failure 
commonly experience symptoms of mental illness and fatigue up to 
12 months, with a significant improvement in fatigue between 3- and 
12-months. Participants reporting poorer functional outcome and less 
sleep are at particular risk.

Table 1 (abstract 001257) Median score from the questionnaires 
included in the study and the number of patients who scored at the 
cut-off or higher in individual questionnaires at 3 and 12 months. Bold 
text signifies significant value. A p-value < 0.05 was considered signifi-
cant. IQR, interquartile range. 3M, 3 months. 12M, 12 months. PTSD, 
post-traumatic stress disorder

 

Figure  1 (abstract 001257)  Histograms depicting the dynamic of 
symptoms of mental illness and fatigue between the clinical follow-up 
at 3 months and 12 months shown as n (%) and categorized by the 
minimally important difference (MID) in the respective questionnaire. 
MID for the Hospital Anxiety and Depression Scale: ≥ 2, n = 180. MID 
for the Post-Traumatic Stress Disorders Checklist: ≥ 6 MID, n = 171. 
MID for the Modified Fatigue Impact Scale: ≥ 4, n = 177. Abbreviations 
PTSD, post-traumatic stress disorder
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Introduction: The most effective measure for COVID-19 pandemic 
containment has been vaccination. All vaccines currently developed 
have demonstrated their safety and efficacy in preventing new infec-
tions, admission to the ICU, and mortality, although their effect on 
thrombotic events in critically ill patients has not been described.
Objectives: Describe and analyze the incidence of thrombotic com-
plications in vaccinated and not vaccinated patients against COVID-19 
admitted to the ICU. Describe and analyze length of ICU and hospital 
stay and mortality in vaccinated and not vaccinated patients against 
COVID-19, admitted to the ICU due to severe SARS-CoV-2 pneumonia.
Methods: Multicentre, prospective, descriptive, observational study. 
All vaccinated and not vaccinated patients against COVID-19 admitted 
to the ICU due to severe SARS-CoV-2 pneumonia after the start of vac-
cination in Spain were included. Patients whose vaccination status was 
unknown were excluded. Full vaccination definition: onset of covid 19 
symptoms 14 days after the second vaccine dose.

Results:

Thrombosis, length of stay and mortality outcomes

Not Vaccinated Incompletely 
Vaccinated

Fully Vaccinated

Thrombosis 
% (n)

23.5 (20) 8.5 (4) 5 (1)

Arterial % (n) 7.1 (6) 0 0

Venous % (n) 16.5 (14) 8.5 (4) 5 (1)

Hospital stay 23 (16–39) 20.5 (15.2–27.5) 26 (13–40.5)

ICU stay 14 (7–24) 9 (5–15) 11 (3–31.5)

Mortality% (n) 29.3 (36) 4.3 (2) 36 (9)

Patients general Characteristics

Not Vaccinated Incompletely 
Vaccinated

Fully Vaccinated

Men % 61.1 57.7 50

Age (IQ range) 62.7 (46.9–67.2) 63 (57.4–72.1) 63 (57.4–72.1)

BMI (IQ range) 29.2 (25–34) 29.4 (25.2–33.8) 28.1 (25–28.9)

HBP % 46.5 27.5 61.5

DM % 30.6 18 30.8

Heart Disease % 14.3 9.8 34.6

Respiratory 
Disease %

16.9 15.4 19.2

Anticoagula-
tion %

2.2 3.8 0

Antiaggrega-
tion %

10.2 3.8 16

APACHE II 10 (7–15) 8 (6–10) 10 (7–13.5)

603 patients admitted to ICU. 399 patients excluded. 204 patients 
included in the analysis: 78 (38.2%) vaccinated and 26 (12.6%) fully 
vaccinated. Patient´s general characteristics are described in Table 1. 
Quantitative variables are expressed as median (interquartile range) 
and categorical variables are expressed as percentage. Outcomes are 
described in Table 2.Increase of one unit on the APACHE II score increases 
the risk of developing thrombosis by 13.2% (OR 1,132; IC 95%: 1,050–
1,222; p = 0,001). The incidence of thrombosis is lower in vaccinated 
patient but there are not association of thrombosis with vaccination. Not 
statistically significant relationship between thrombotic events or vacci-
nation with ICU and hospital stay. Not statistically significant association 
between thrombotic events and mortality. Mortality association with age 
and vaccination status. For each year that age increases, probability of 
dying increases by 9.2% (OR 1,092; IC 95%: 1,049–1,136; p < 0,001). Being 
fully vaccinated, probability of dying decreases 10.2 times (OR 0,098; IC 
95%: 0,018–0,524; p = 0,007).

Conclusions: In our cohort: The increase in the APACHE II score on 
admission increases the probability of developing thrombosis. Mortal-
ity has no association with thrombotic events. Complete vaccination 
schedule decreases the probability of dying.
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Introduction: Jamaica’s first case of COVID-19 was in March 10, 2020 
and the Intensive care unit (ICU) one of the major areas affected. A 
single-center was the primary ICU for COVID-19 patients.
Objectives: To determine the prevalence of, risk factors for AKI and 
outcome in patients with COVID-19 admitted to the Intensive Care 
Unit.
Methods: Data from patients admitted to the UHWI ICU with a diag-
nosis of Coronavirus disease (COVID-19) between March 2020 and 
November 2021. Data was analyzed using R version 4.1.3 (One Push-
Up). The prevalence of AKI was determined, univariate analysis was 
done to determine factors associated with AKI. Categorical data were 
compared using the Chi-squared test and continuous data using the t 
test. Multivariate logistic regression was used to identify factors inde-
pendently associated with AKI.
Results: One hundred and forty-three patients were included. AKI 
occurred in 64% of patients, with a prevalence of 12% stage I, 10% 
stage II and 42% stage III. 31% of AKI patients received dialysis. Inde-
pendent risk factors for the development of AKI included diabetes 
mellitus (OR 2.8, p = 0.029), obesity (OR 2.5, p = 0.05), mechanical ven-
tilation (OR 8.85, p = 0.002), hypotension requiring vasoactive agents 
(OR 4.31, p = 0.006). The development of AKI was also associated with 
an increased length of stay in ICU (8.5 d vs 16 d, p = 0.00206) and 
longer duration on ventilation (4.8d vs 10.2 d, p = 0.003).
AKI was associated with higher 30-day mortality, 27% no-AKI vs AKI 
85% (OR 14.9, p < 0.001).
Conclusions: Critically ill patients with COVID-19 are at very high risk 
of developing AKI. Developing AKI was associated with poorer out-
comes and increased mortality.
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Introduction: There have been many studies evaluating different 
strategies for bloodstream infection (BSI) prevention in intensive care 
units (ICUs), including single interventions and devices, bundles and 
protocols. However, other institutional risk factors that could be asso-
ciated with the risk of BSI have not been deeply explored, especially in 
low and middle-income countries.
Objectives: To evaluate institutional risk factors (from the perspec-
tive of ICU staffing and protocols and infection control services) for BSI 
incidence in a middle-income country.
Methods: This observational prospective cohort study was nested 
on the IMPACTO-MR platform, which comprised 51 centers in Brazil, 
from September 2019 to December 2021. Individual patients’ data 
was prospectively collected and institutional data was collected with 
surveys. BSI diagnosis was prospectively reported by each center. 
We fit Cox models with institutional risk factors modelled as fixed 
effects accounting for patients’ confounding variables at baseline. We 
explored two sets of institutional risk factors: ICU staffing patterns and 
protocols and infection control services protocols. For ICU staffing, we 
included an interaction term to allow for their possible dependencies. 
Results are presented as hazard ratios (HR) with respective 95% confi-
dence intervals (95%CI).
Results: Of 23,026 patients at risk, 828 patients (with 237,764 cathe-
ter-days) were diagnosed with BSI. 44 (86.3%) hospitals had a CR-BSI 
prevention protocol and 38 (76%) had alcohol hand cleansing devices 
available at all beds. Staff and infection control services factors associ-
ated with a lower risk of BSI were semiannual hand hygiene training 
(HR 0.57, 95% CI 0.43–0.76, p < 0.001 compared to single, annual and 
no training), single use protective gowns (HR 0.69, 95%CI 0.58–0.82, 
p < 0.001), personal protective equipment use training (HR 0.59, 95%CI 
0.47–0.0.73, p < 0.001), alcohol hand cleansing devices availability in 
every bed (HR 0.85, 95%CI 0.73–0.99, p = 0.03) and family visit duration 
(hours) (HR 0.94, 95%CI 0.93–0.96, p < 0.001). Risk factors for BSI were 
a higher number of patients per physician (HR 1.13, 95%CI 1.03–1.23, 
p < 0.001), a higher number of patients per bedside-nurses (HR 1.26, 
95% 1.15–1.38, p < 0.001), which negatively interacted (HR 0.97, 95%CI 
0.96–0.98, p < 0.001), and a higher proportion of single-bed rooms in 
ICU (HR 2.13, 95%CI 1.64–2.76, p < 0.001). A BSI prevention protocol 
was not associated with lower risk of BSI (HR 0.85, 95%CI 0.60–1.22, 
p = 0.38), neither was family need to use isolation gowns during visit-
ing hours (HR 1.13, 95%CI 0.93–1.37, p = 0.22) or training for prepara-
tion of IV medications outside the hospital pharmacy (HR 1.16, 95%CI 
0.88–1.55, p = 0.30).
Conclusions: Catheter-related BSI prevention can be better accom-
plished if institutional processes and structure are considered. Avoid-
ing a high number of patients per physician and bedside-nurses may 
reduce the risk of BSI. Infection control services could further reduce 
the risk of VAP by routine institutional training and ensuring alcohol 
availability in every bed. Family presence could also be a protective 
factor to reduce the risk of BSI.
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Introduction: There are a number of ways of extracting information 
from electronic health records to describe populations of patients 
with critical illness. These include structured data from national reg-
istries such as ICNARC in the UK and big data analytics using data-
sets such as MIMIC III (1, 2). However, these data reports are usually 
generic and limited in scope with limited access to health care pro-
fessionals who cannot influence the dictionary term or phrase con-
figuration. Here, we describe a novel intermediate approach, with 
more granular data for a local intensive care service using terms 
reflecting local healthcare professional preferences and patient pop-
ulations. An extensive but structured list terms within the electronic 
healthcare record, transformed to an excel heat map representing a 
longitudinal population phenotype for critically ill patients admitted 
to a central London ICU.
Methods: Approvals were gained to extract anonymous data from the 
Intellivue, Critical Care & Anaesthetic (ICCA) database (Philips Health-
care) as part of a service evaluation project. 1000 standard list terms 
were created in the dictionary of the configuration editor, describ-
ing admission organ support; admission diagnosis and past medical 
history and then all patients screened on admission against the list 
terms between January 2019 and current date (increasing over time). 
Terms were structured into categories and found using the search 
option of the informatics system. Terms were refined overtime. The 
data extracted from ICCA were pivoted against the admission month 
of each patient. These totals were then represented by an excel colour 
code as a percentage of total admissions. A further SQL report ran to 
ensure no patients or fields were missed by the screening team.
Results: 100% of ICU admissions are represented with no missing 
data between Jan 2019 and present. Figure 1 shows an example of the 
phenotype as presented through admission list terms. The association 
between Covid 19 and hypertension, diabetes, and obesity is demon-
strated. The drift in disease characteristics can be seen over time. The 
consequences of the pandemic are also visible in both presenting dis-
ease and comorbidities (Fig. 2) with clear sustained spikes in patients 
presenting with drug overdose/acute psychosis, parasuicide as well 

as history of prior mental health; significant psychosocial background, 
frailty following the pandemic.
Conclusions: Here we have demonstrated a novel use of a SQL extrac-
tion of list terms to reveal a simple granular longitudinal phenotype, 
structured in months, before during and after the COVID 19 pandemic. 
The phenotype of the population of patients admitted to critical care, 
provided a unique representation of the pandemic and its aftermath. 
Standard list term extraction could be translated to reflect any facets 
of critical illness and supportive care workflow, specific to the local 
context. Natural Language processing could also be used to try and 
replicate the phenotypic profile and reduce the burden of data entry. 
The phenoptype of the ICI could also be used in targeting resources 
and research.

Figure 1 (abstract 001267) Admission list term heat map
.

Figure 2 (abstract 001267)  Past Medical History term heat map
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Introduction: Scoring systems such as the Simplified Acute Physiol-
ogy Score (SAPS) 3, Acute Physiology and Chronic Health Evaluation 
(APACHE) II, Sequential Organ Failure Assessment (SOFA), and the 
Epimed Mortality Prediction (EPM) model, which is based on machine 
learning, are widely used to predict mortality in critically ill patients. 
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However, the ability of these scoring systems to accurately predict 
hospital mortality for patients originating from diverse populations 
has yet to be established. Consequently, assessing their performance 
in a general (clinical and surgical) ICU cohort of a quaternary university 
hospital is essential. Moreover, comparing traditional scoring systems 
with machine learning-derived models is crucial to understand their 
potential advantages and limitations.
Methods: A retrospective analysis was conducted on a cohort of 864 
patients admitted to the general ICU of a quaternary university hos-
pital in 2022. Data on patient demographics, comorbidities, and inter-
ventions were collected. SAPS 3, APACHE II, SOFA, and EPM scores 
were calculated within the appropriate timeline from ICU admission. 
The primary outcome was hospital mortality. Discrimination and cali-
bration of the scoring systems were assessed using C-statistics. COVID-
19 patients were excluded.
Results: The study population comprised 864 patients, with a mean 
age of 56.55 (SD 16.9579). The observed in-hospital mortality rate in 
the dataset was 21.78%. The area under the curve (AUC) values for 
APACHE II, SOFA, EPM, and SAPS 3 were 0.708 (95% CI 0.676 to 0.739), 
0.758 (95% CI 0.728 to 0.787), 0.847 (95% CI 0.821 to 0.870), and 0.835 
(95% CI 0.808 to 0.859), respectively. Pairwise comparisons of ROC 
curves were conducted to evaluate the differences in discriminative 
ability between the scoring systems. The comparison between EPM 
and SAPS 3 showed no significant difference (p = 0.2507). However, 
comparisons between other pairs of scoring systems, such as APACHE 
II and SOFA or SOFA and SAPS 3, demonstrated statistically significant 
differences in their AUC values, indicating varying degrees of discrimi-
native ability.
Conclusions: This study provides valuable insights into the perfor-
mance of SAPS 3, APACHE II, SOFA, and the machine learning-based 
EPM scoring systems in predicting hospital mortality among patients 
in a general ICU cohort of a quaternary university hospital. EPM and 
SAPS 3 demonstrated similar discriminative ability in this cohort, with 
no significant differences in their pairwise comparison. The results 
highlight the importance of considering patient-specific factors 
when applying these scoring systems for risk stratification and clinical 
decision-making.
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Introduction: Bloodstream infection (BSI) is one of the most severe 
systemic infections and a leading cause of morbidity and mortality 
worldwide. Microbiological cultures are used standardly to identify 

blood pathogens. However, microbiological investigations are time-
consuming and have many drawbacks such large sample volume, fre-
quent need for repeated testing and risk of false negative test results 
after initiation of antibiotic therapy. Procalcitonin (PCT) has been stud-
ied as a biomarker for BSI and showed promising results. However, PCT 
values can be influenced by many pathological conditions like trauma, 
burns or recent surgery. Therefore PCT is not always reliable as a bio-
marker for BSI. For an early and targeted therapy new biomarkers are 
needed to specifically diagnose BSI.
Objectives: Aim of this study was to test the potential of presepsin as 
a biomarker for BSI in septic patients.
Methods: Levels of presepsin were measured in plasma of patients 
with different causes of systemic inflammatory response syndrome 
(SIRS) or sepsis (Sepsis-3, M Singer et al.). The study started in august 
2018 and is ongoing. Blood samples were collected within 24 h after 
admission to the intensive care unit. Until now 79 blood samples from 
patients with different causes of SIRS or sepsis were included. Blood 
samples were analyzed by Enzyme-linked Immunosorbent Assay ‘s 
(ELISA).
Results: Presepsin was elevated in the plasma of 99% of the patients 
with SIRS or sepsis. 42 patients (53.20%) were diagnosed with a blood-
stream infection using standard microbiological cultures and in 37 
cases (46.80%) no pathogen could be isolated in blood. There was a 
significant difference between plasma of patients with bloodstream 
infection and without BSI. Presepsin was elevated in patients with 
BSI. In addition, it was analyzed whether the presepsin concentration 
is associated with the number of bacterial species in blood. With an 
increasing number of blood germs, the presepsin levels in SIRS/sepsis 
patients also increased. Statistical significance was observed between 
the values   from patients with multiple blood pathogens and those 
with negative blood cultures. Patients with blood pathogens had 
higher presepsin plasma levels.
Conclusions: Although many stand-alone biochemical markers have 
been studied for early detection of BSI in critically ill septic patients, 
C-reactive protein (CRP) and PCT remains the most frequently used 
markers. Though C-reactive protein (CRP) is an acute phase reactant 
it is not specific for BSI. Furthermore, although some studies showed 
the abilities of PCT in detecting bacterial infections in septic patients, 
a normal or lower PCT values can’t always rule out BSI, since PCT levels 
can be elevated also in other pathological conditions like metastatic 
cancers or neuroendocrine tumors.
Our study shows that presepsin could be a new useful biomarker for 
the early detection of BSI in septic patients, regardless of the cause of 
sepsis.
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Introduction: Sterile inflammation induced by major surgery results 
in activation of the immune system. Several studies have explored 
the immunophenotype of patients who subsequently develop post-
operative infections. However, few, if any, have assessed the in  vitro 
dynamic immune response to an infectious stimulus pre- and post- 
operatively. We hypothesised that changes to the immune system 
following surgery impairs the immune response to a subsequent 
infectious challenge, predisposing patients to secondary infections.
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Objectives: To identify differences in the in vitro immune response to 
an infectious challenge in high-risk surgical patients before and 24 h 
following surgery.
Methods: We conducted a prospective study in which peripheral 
blood mononuclear cells (PBMCs) from 32 patients undergoing major 
abdominal surgery were isolated. PBMCs were collected before and 
24  h following surgery. PBMCs were stimulated with heat-killed bac-
teria (HKB) for 24 h to assess monocyte phenotype, or with CD3-CD28 
beads for 48 h to assess lymphocyte phenotype. Immune cell pheno-
type was assessed using flow cytometry.
We assessed classical monocyte antigen presentation (HLA-DR, CD86, 
CD80), chemotaxis (CCR2 and CXCR4), intracellular cytokines (IL-1ß, 
IL-6, IL-10, and TNF-α), and T-cell suppression (PD-L1). In lymphocytes, 
we assessed cell death, checkpoint inhibitor (PD-1), differentiation and 
proliferation (IL-2R, IL-7R), intracellular cytokines (IL-2, IL-10, and IFN-γ), 
and activation (CTLA-4 and CD28).
Results: Following HKB stimulation, monocytes isolated prior to sur-
gery demonstrated an increase in intracellular TNF-α (p = 0.0157), 
which was not evident in monocytes following surgery. On day 
one post- surgery, monocytes demonstrated a reduction in CCR2 
(p = 0.0142) and an increase in PD-L1 (p = 0.007), which were not evi-
dent in samples isolated prior to surgery.
An increase in CD4 and CD8 lymphocyte PD-1, IL-2R, CD28, and IFN-γ 
were evident following stimulation in samples taken both before and 
following surgery. CD4 lymphocytes isolated prior to surgery demon-
strated an increase in cell viability following stimulation which was 
not evident following surgery. Following surgery, CD4 lymphocytes 
demonstrated an increase in IL-10 which were not evident prior to sur-
gery. CD8 lymphocytes demonstrated similar changes on stimulation 
before and after surgery.
CD19 cells demonstrated an increase in cell viability, CD28, and 
decrease in PD-L1 following stimulation before and after surgery. Fol-
lowing surgery, IFN-γ was increased in CD19 cells, which was not evi-
dent prior to surgery.
Conclusions: Differences in immune response to infectious stimuli 
were seen in  vitro before and after surgery. The implication of these 
changes on post-operative infectious complications needs to be 
determined. Mechanisms underpinning these changes may facilitate 
the identification of therapeutic interventions.

Changes in monocyte (a.-f.) and CD4 lymphocyte (g.-n.) immune func-
tion following heat killed bacteria (HKB) or CD3-28 bead stimulation. 
Data expressed as individual dots (n = 32), horizontal line represents 
median, box inter-quartile range, whisker range, and compared using 
Wilcoxon test with p-values < 0.05 shown.
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Introduction: Cerebral vasospasm (CVS) is an important cause of mor-
tality and long-term disability after aneurysmal subarachnoid hemor-
rhage (aSAH). A myriad of drugs has been studied and milrinone has 
been suggested as an effective and safe treatment for severe CVS in 
combination with calcium channel blockers.
Objectives: Comparison between intra-arterial verapamil (IA-V) and 
IA-V combined with intravenous perfusion of milrinone (IV-M) to treat 
CVS on long-term neurological outcome.
Methods: Retrospective analysis of all adult patients with CVS as a 
complication after aSAH admitted from 1st January 2018 to 30th June 
2022 at a Neurocritical Care Unit of a University Hospital. CVS was 
defined by elevated cerebral blood flow velocities using transcranial 
Doppler. Patients treated with selective IA-V boluses were compared 
with those submitted to IA-V combined with continuous IV-M infusion. 
Therapeutic approach was based on individualized clinical evaluation, 
multimodal neuromonitoring and angiographic findings. Favorable 
functional outcome, defined by Glasgow Outcome Scale (GOS) of 4 or 
5, was evaluated at 28 days, 3 and 6 months.
Results: CVS was diagnosed in 91 (45.7%) of 199 patients with aSAH, 61 
females (67%), mean age of 53 years (SD ± 12.5). Hunt and Hess score 
4 or 5 was observed in 32 (35.2%) and Fisher score 3 or 4 in 82 (90.1%). 
Delayed cerebral ischemia (DCI) was observed in 45%. Oral nimodipine 
was administered over 21  days to all patients. Regarding CVS rescue 
therapies, 28 patients (30.8%) were treated with IA-V and 30 patients 
(33.0%) with IA-V combined with IV-M. No pharmacological treatment 
was performed in 33 patients (36.3%) since vasospasm evaluated by 
transcranial Doppler wasn’t clinically significant or wasn´t angiographi-
cally confirmed. There were no differences regarding age (p = 0.70), 
Fisher grade (p = 0.55), Hunt and Hess grade (p = 0.47), and DCI devel-
opment between the two therapeutic groups. Comparing patients 
treated with IA-V to those submitted to IA-V plus IV-M, a favorable 
GOS was observed, respectively at 28 days, 3 and 6 months, in 32.1% 
vs. 13.3%, 48.1% vs. 33.3% and in 61.5% vs. 47.8%. However GOS wasn’t 
significantly different at 28  days (p = 0.08), 3  months (p = 0.26) and 
6 months (p = 0.33) after the ictus regarding the therapeutic approach.
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Conclusions: In the studied population the addition of IV-M to IA-V 
didn’t significantly influence short- and long-term functional outcome 
in CVS after aSAH.
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Introduction: During the COVID-19 pandemic, many similarities in 
clinical presentation were noted between SARS-CoV-2 and other 
viruses causing seasonal influenza. Nevertheless, some studies 
showed that ICU length of stay and mortality were higher in COVID-19 
patients.
Objectives:Aim: to compare clinical characteristics and outcomes of 
critically ill hospitalized patients with COVID-19 in comparison with 
other viruses.
Methods: We conducted a retrospective monocentric study in the 
ICU of Zaghouan’s regional hospital in Tunisia, including critically ill 
patients hospitalized for severe viral pneumonia from October 1st 
2022 of to February 28th 2023. Patients were selected and matched 
according to similar demographic characteristics. Two groups were 
secondary individualized G1 = COVID-19 and G2 = patients with other 
viruses. Were collected epidemiological, clinical, therapeutic and 
evolving data.
Results: We included 60 patients (30 patients in each group). 
Viruses identified in G2 were respectively H1N1/pdm 2009 (n = 16), 
H3N2 (n = 4), influenza B (n = 4), rhinovirus (n = 5), parainfluenza 
virus (n = 1). Mean age were respectively 51 ± 13.9  years in G1 and 
50.9 ± 15.4 years in G2. Gender ratio was respectively 2 in G1 and 1.5 
in G2. Group 1 had a higher median APACHE II score (10 [2–28] in G1 
vs 6[0–23] in G2, p < 0.05). Comorbidities were lesser observed among 
the other viruses than COVID-19 patients (21.7% vs 25.83%;p = 0.18). 
Hypertension was statistically higher noted in G2 (p = 0.02). However, 
chronic respiratory diseases were higher in G1 (p = 0.03).
At admission, PaO2/FiO2 ratio was lower in patients with COVID-19 
(152 [82–202] in G1 vs 189 [67–330]; p = 0.018). Noninvasive ventila-
tion was initially used in both groups (86% in G1 vs 80% in G2; p = 0.3) 
for a similar duration 3 [1–8] vs 1 [1–6]; p = 0.48). Orotracheal intuba-
tion was needed in 30% in G1 vs 33% in G2 (p = 0.5). Vasoactive agents 
were more needed in G1 (p = 0.38). No differences in healthcare asso-
ciated infections occurrence (p = 0.55) and in median length of ICU 
stay between both groups were found (5[2–33] vs 3[1–32]; p = 0.52). 
Mortality rate was similar between both groups 21% in G1 vs 23% in 
G2 (p = 0.38).

Conclusions: Pneumonia related to COVID-19 and other viruses seems 
to be similar in terms of need for mechanical ventilation, length of stay 
and mortality. Larger studies are needed to further examine the differ-
ences between COVID-19 and other viruses.
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Introduction: Community-acquired pneumonia (CAP) is a major 
cause of hospital admission and mortality in adults both in high-
income (HIC) and low-and-middle-income countries (LMICs). In LMICs, 
the accelerated demographic transition has produced an aging popu-
lation associated with a high rate of co-morbidities and non-commu-
nicable diseases. In addition, immunization rates are sub-optimal and 
the inequities in the healthcare system make timely access to a hos-
pital bed and intensive care a challenge. Therefore, it is not surpris-
ing that international cohort studies that evaluate the outcomes of 
hospitalized patients with CAP demonstrate that hospital outcomes 
(namely mortality rates) are worse in LMICs as compared to HICs.
Finally, although the hospitalization of adults due to community-
acquired pneumonia represents a major challenge for policymakers, 
clinicians, and public health experts in LMICs, few large cohort studies 
or population-based studies from these regions are available.
Objectives: The primary objective was the age-adjusted hospitaliza-
tion rate per 100,000 population. Secondary objectives comprised 
the crude number of hospital admissions and in-hospital deaths, 
the age-adjusted in-hospital mortality rate per 100,000 population, 
age-adjusted in-hospital and ICU lethality rates, ICU admissions by 
age group, percentage of pneumonia age-adjusted hospital and ICU 
admissions by age-group.
Methods: A retrospective analysis of hospital admissions from the Bra-
zilian Universal Healthcare System was performed. The data is available 
on the Information Technology Department of the Brazilian Universal 
Health System website. We assessed the Authorization for Hospitali-
zation database, where each register includes details about an inpa-
tient, including age, demographic information, admission cause (code 
from the 10th revision of the International Statistical Classification of 
Diseases and Related Health Problems: ICD-10) and patient outcome. 
For count data (crude number of hospital admissions and in-hospital 
deaths), the AAPC was calculated using log-linear Poisson regression, 
considering the year as the single predictor (the reference year was 
2011). To the previous Poisson model for age-standardized rates, we 
added the age-adjusted denominator as an offset variable. We calcu-
lated the AAPC from 2011 to 2019 and 2019 to 2021, as well as the per-
centage change (%Δ) over these periods. Comparing both intervals, 
it is possible to determine whether the COVID-19 pandemic had an 
impact on the outcomes. We defined 2 age groups (WHO definition): 
Elderly (> 60 years old) and non-elderly.
Results: From 141,923,885 hospital admissions included in the study, 
79,149,709 were adults > 20  years old and after the filter with CAP 
codes from ICD-10, 3,626,315 admissions were analyzed (Figure  1). 
A decrease in the absolute number of CAP admissions was observed 
from 2011 (362,159) to 2019 (353,591) about 2,37% (Fig.  2) with the 
exception of the elderly group (older than 60  years old). A decrease 
in the age-adjusted rate of CAP admissions was also observed in the 
same period, from 286/100,000 in 2011 to 218/100,000 in 2019 ( Fig. 2). 
The absolute number of in-hospital deaths increased by 36.05%, from 
46,615 (2011) to 59,337 (2019). The in-hospital lethality increased from 
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2011 (6.59%) to 2019 (8.66%) by 31,54%. Lethality in ICU admissions 
decreased over the time by 12.1% in contrast to a 27.74% increase in 
non-ICU (Fig.  3). In the period 2020–2021 compared to 2019, during 
the COVID-19 pandemia, it could be observed: a decline in CAP hospi-
tal admissions, higher ICU occupation and non-ICU lethality (Fig. 2 and 
3).
Conclusions: CAP causes high burden among hospitalized adults in 
Brazil. Hospitalar CAP admissions in non elderly patients decreased 
over the years, ICU admitted patients have high mortality rates mainly 
the elderly group. 2020 and 2021 CAP admissions had an important 
decrease, probably because of the Health System overload due to 
COVID-19 pandemia.

Figure 1 (abstract 001273) Flowchart of study population

Figure  2 (abstract 001273) CAP age-adjusted admissions and per-
centage of general admissions

Figure 3 (abstract 001273) CAP ICU admission and lethality by age 
group
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Introduction: Hospital-acquired bloodstream infections (HABSI) are 
frequent in the intensive care unit (ICU) and are associated with a high 
mortality. Patients with cirrhosis are highly vulnerable and prone to 
infections. Data on HABSI in critically ill cirrhotic patients are lacking.
Objectives: We aimed to describe the differences in the epidemiol-
ogy of HABSI between cirrhotic and non-cirrhotic patients in terms of 
patients’ characteristics, source of infection, microorganism distribu-
tion and mortality using a large multicontinental database.
Methods: We used high quality data from the prospective obser-
vational Eurobact-2 study. We compared the distribution of HABSI 
sources and microorganisms for cirrhotic and non-cirrhotic patients. 
The association between Enterococcus faecium and cirrhosis was 
studied using a multivariable mixed logistic regression model. The 
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association between cirrhosis and mortality was assessed by a multi-
variable frailty Cox model.
Results: A total of 1059 HABSI patients from 101 centers from all con-
tinents were included, of which 160 had cirrhosis. The source of HABSI 
in cirrhotic patients was predominantly abdominal (35.6%) whereas 
it was pulmonary (18.9%) for non-cirrhotic patients (p < 0.01). Of 
the 1196 microorganisms identified, 42.3% of the HABSI in cirrhotic 
patients were caused by Gram-positive species compared to 33.2% in 
non-cirrhotic patients (p = 0.02). HABSI in cirrhotic patients were most 
frequently caused by Klebsiella spp (16.5%), coagulase-negative Staph-
ylococci (13.7%) and E. faecium (11.5%). E. faecium HABSI was signifi-
cantly more observed in cirrhotic patients (11.5% versus 4.5%, p < 0.01). 
After adjustment to possible confounding factors, cirrhosis was associ-
ated with a higher risk of E. faecium HABSI (Odds ratio 2.5, 95% CI 1.3–
4.5, p < 0.01). Cirrhotic patients with HABSI had an increased mortality 
hazard ratio (HR) compared to non-cirrhotic patients with HABSI (HR 
1.3, 95% CI 1.01–1.7, p = 0.045).
Conclusions: Critically ill cirrhotic patients with HABSI have a different 
epidemiology compared to non-cirrhotic patients with more Gram-
positive and especially more Enterococcus faecium.
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Introduction: Polytrauma is a leading cause of death around the 
world. Septic complications are predominant in this group of patients 
and inflammation biomarkers were propposed as predictors of 
mortality.
Objectives: to asssess prognostic value of two biomarkers: C reactive 
protein (CRP) and white blood cells count (WBC) in critically ill pol-
ytrauma patients.
Methods: We conducted a retrospective monocentric study including 
polytrauma patients admitted to the ICU in Zaghouan’s regional hospi-
tal during the year of 2022. The CRP and WBC counts were monitored 
daily by a blood test during the ICU stay. We collected epidemiologi-
cal, clinical, therapeutic and evolving data. Patients were divided in 
two groups: G1: survivors and G2: deceased.
Results: We included 50 polytrauma patients among them 21 (42%) 
were deceased. Mean age was 41 ± 17  years with a male predomi-
nance (96%). Median APACHE II and SAPS II were respectively 8 [4–18] 
and 19 [7–47]. All patients had head trauma, 60% had associated 
thoracic trauma and 14% an abdominal trauma. A surgical treatment 
was indicated in 14% of patients. Median WBC and CRP levels at admi-
sion were respectively 13,703 [8750–16350]/mm3 and 26 [5–80] mg/l. 
Monitoring of WBC and CRP levels until discharge showed an initial 
increase (Day 2/3) of the two biological parameters followed by a sec-
ondary decerease (Figure 1). In G2, we observed a second rise in WBC 
and CRP levels respectively at day 5 and day 7 simultaneously with the 
occurrence of a health acquired infection (p < 0.05).
Orotracheal intubation was more needed in G2 (31% vs 100%; p < 0.05) 
with a median duration of mechanical ventilation of 3 days [1–6] vs 6 
days [1–9] (p < 0.05). Patients in G2 had a longer ICU length of stay ( 2 
days [2–4] vs 5 days [1–9]; p < 0.05).
Conclusions: Kinetics of inflammatory biomarkers in polytruma 
patients seems to be associated with worse prognosis.
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Introduction: Ventilator associated pneumonia (VAP) is a common 
hospital acquired infection in critically ill patients, associated with sig-
nificant morbidity and mortality. Some current guidelines recommend 
combining two broad spectrum antibiotics as the first line therapy for 
the management of early onset VAP (EOV). However, there is grow-
ing concern that the widespread use of broad-spectrum antibiotics 
may contribute to the development of antimicrobial resistance. In this 
study, we aim to assess the suitability of such antibiotic strategy for 
the treatment of early (EOV) and late onset VAP (LOV).
Methods: A cohort of patients admitted to a single center, intensive 
care unit (UCI) between May 2020 and November 2021, diagnosed 
with VAP was retrospectively selected. EOV was considered when the 
diagnosis was established 2–5 days after invasive mechanical ventila-
tion (IMV) and LOV if the diagnosis was considered more than 5 days 
after IMV. Thorough clinical characterization, first line antibiotic choice 
and later treatment adjustments were recorded and descriptive statis-
tical analysis was performed.
Results: 183 patients were diagnosed with VAP, 30 were diagnosed 
with EOV and 153 with LOV, 74,3% of whom were male, and median 
age was 61 years (IQR 21). A SAPS II score of 34 was recorded for EOV 
vs 37 for LOV. Patients with EOV had a SOFA score at admission of 4 for 
EOV vs 6 for LOV. The median time from IMV to diagnosis was 5 days 
for EOV and 11  days for LOV. Among patients diagnosed with EOV, 
50% were also infected with SARS-CoV-2. In patients with EOV, initial 
antibiotic therapy choice was adequate in 19 patients (63%). 3 patients 
(10%) required antibiotic spectrum broadening and downgrading was 
possible in 8 patients (27%). Amoxicillin-clavulanate (AAC) resistant 
microorganisms was found in a minority of patients (n = 3). One fifth 
(n = 7) of patients with EOV met diagnostic criteria for septic shock, 
but a ACC-resistant agent was isolated in only 1 patient.
Conclusions: Our analysis revealed that prevalence of AAC-resistant 
microorganisms in EOV is low, even in patients with septic shock. This 
finding strongly suggests that, in our specific patient population, the 
initial choice of two long-spectrum antibiotics to treat EOV as recom-
mended by some guidelines may not be necessary.
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Introduction: Prolonged intensive care unit (ICU) stay is known to be 
associated to physical, cognitive, and psychological disabilities in sur-
viving patients. Frailty on ICU admission has been previously associ-
ated with mortality and to a lower health-related quality of life after 
an ICU stay, but its impact on long-stay ICU patients remains unclear.
Objectives: We conducted a study to investigate the association 
between frailty and poor outcomes in long-stay ICU patients, defined 
as patients hospitalized for more than 7 days in the ICU. The primary 
objective was to identify an association between frailty and mortality. 
The secondary objective was to determine the physical, psychological 
and cognitive outcomes at 6 months in frail patients compared to non-
frail patients.
Methods: We screened all patients identified as long-stay ICU patients 
from the 1st May 2018 to the 1st May 2021. Frailty was assessed using 
the clinical frailty scale (CFS), with a score of ≥ 5 indicating frailty. 
Patients were separated into two groups according to their CFS on 
ICU admission. A descriptive analysis of patients’ characteristics on 
ICU admission according to their frailty status was performed. We 
then investigated the association between frailty and mortality using 
a graphical representation with Kaplan–Meier curves. Finally, a Cox 
model adjusted to known mortality risk factors in that setting was 
performed. In surviving patients at 6 months, psychological, physical, 
and cognitive sequelae and health-related quality of life were assessed 
using descriptive statistics and multiple linear regressions.
Results: During the study period, we enrolled and followed up 531 
long-stay ICU patients, including 353 non-frail and 178 frail patients, 
for up to 6 months or until death. Frail patients were older, had more 
comorbidities, and presented with more severe disease on ICU admis-
sion. They had a higher mortality rate compared to non-frail patients 
(61/178 vs. 62/353, p < 0.01). In the multivariate Cox model, frailty 

was independently associated with death (HR 2.1 (1.5–3.1), p < 0.01). 
At 6  months, frail patients had more dependency for daily activities 
(73% versus 56%, p = 0.02) and required more nursing help at home 
(54% versus 31.7%, p < 0.01). In the multivariate linear regressions, 
frailty was associated with poorer physical health-related quality of 
life (p = 0.03). However, there was no association between frailty and 
mental health-related quality of life, depressive symptoms, post-trau-
matic stress disorder and cognitive outcomes.
Conclusions: Our study found an association between pre-admission 
frailty and mortality in long-stay ICU patients. Compared to non-frail 
patients, surviving frail patients are more dependent and have poorer 
physical health-related quality of life 6 months after their ICU stay, but 
not necessarily poorer mental health-related quality of life. The CFS, 
an easy and reliable tool, can be used to assess outcomes in long-stay 
ICU patients and assist in determining their treatment plan and goal 
of care.
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Introduction: Predicting the outcome of trauma helps clinician to 
prioritize patients and provide timely and effective treatment. Various 
scoring systems have been proposed to predict mortality of trauma 
patients.
Objectives: to identify among three scoring systems: MGAP (mecha-
nism, Glasgow coma scale, age, and arterial pressure), ISS (injury sever-
ity score) and RTS (revised trauma score) the best predictive score of 
mortality in critically ill trauma patients.
Methods: We conducted a retrospective monocentric study including 
polytrauma patients admitted to the ICU in Zaghouan’s regional hospi-
tal during the year of 2022. MGAP, ISS and RTS scores were calculated 
upon presentation in the emergency room. A cut-off for the best score 
predicting mortality was determined using ROC curve. Epidemiologi-
cal, clinical, therapeutic and evolving data were collected.
Results: During the study period, 50 patients were included. Mean age 
was 41 ± 17 years with a male predominance (96%). Median APACHE II 
and SAPS II were respectively 8 [4–18] and 19 [7–47]. Smoking (63%) 
and alcoholism (34%) were the most common underlying habits. 
Seventy-eight percent of patients had no comorbidities. Orotracheal 
intubation was indicated in 56% of patients with a median length of 
mechanical ventilation of 5  days [1–8]. Vasoactive agents were used 
in 42% of cases. Mean ICU length of stay was 19 ± 12  days. Means 
MGAP, ISS and RTS were respectively 21 ± 5, 36 ± 24 and 6 ± 1. A cut-
off value of 33 in ISS was found to be predictif of need for vasoactive 
agents (Se = 71.4% and Sp = 69.2%) and mortality (Se = 66.7% and 
Sp = 65.4%). A cut-off value of 19.5 of ISS was found to be predictive of 
mechanical ventilation (Se = 92.9% and Sp = 68.4%). ROC curves dem-
onstrated that ISS has the best predictive value of need to mechanical 
ventilation, vasoactives agents and mortality with areas under curve 
respectively of 0.929, 0.777 and 0.677 (Figure 1).
Conclusions: In critically ill polytrauma patient, the present study 
demonstrated that ISS score was the best predictive score of mechani-
cal ventilation, need for vasoactive agents and mortality.
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Introduction: Dysregulated inflammation and inflammation-driven 
endothelitis appear to be major pathophysiological contributors to 
acute heart failure (AHF) and cardiogenic shock (CS) (1, 2). The iden-
tification of key players in the resolution of inflammation response, 
such as lipoxins (LXs) and their FPR2/ALX receptor (3, 4), has led to new 
potential treatment targets.
Objectives: Since no data on human AHF is yet available, we aimed 
at characterizing LXs and their FPR2/ALX receptor both in human AHF 
and CS patients, as well as evaluating their correlation or association 
with endocan (a biomarker of endothelitis in AHF and CS with prog-
nostic value (2)), cardiac biomarkers and prognosis.
Methods: This study was approved by the Health Ethics Commit-
tee of our hospital. Blood and urine samples of AHF (n = 23) and CS 
(n = 25) patients were collected at days 1–2 (admission), 3–4 and 5–8. 

Blood donors (BD) were used as controls (n = 22). We quantified serum 
and urinary lipoxin A4 (LXA4), 15-epi-LXA4 and endocan by ELISA and 
peripheral blood mononuclear cell FPR2/ALX receptor expression by 
qRT-PCR. Plasma B-type natriuretic peptide (BNP) and high-sensitivity 
troponin I (hs-trop I), prognostic scores (APACHE II, SAPS II) and mor-
tality were also analysed. Correlation and multivariate analysis were 
performed.
Results: At admission there were no differences in serum LXA4 or 
15-epi-LXA4 between groups. However, both urinary LXA4 and 15-epi-
LXA4 were higher in AHF (U-LXA4, ng/mg creatinine, BD: 0.28 ± 0.08; 
AHF: 1.19 ± 0.24; CS: 0.45 ± 0.11; p < 0.001, AHF vs BD; U-15-epi-LXA4, 
ng/mg creatinine, BD: 1.89 ± 0.41; AHF: 6.19 ± 1.17; CS 3.34 ± 0.94; 
p < 0.001, AHF vs BD and p < 0.05, AHF vs CS). At admission, S-Endocan 
was significantly higher in AHF (S-Endocan, ng/ml, BD: 1.45 ± 0.17; 
AHF: 6.12 ± 1.85; p < 0.001 vs. BD) and even higher in CS (CS: 
12.94 ± 1.88; p < 0.001 vs. BD; p < 0.010 vs. AHF), whereas U-Endocan 
was only significantly higher in CS patients (U-Endocan, pg/mg creati-
nine, CS: 62.48 ± 36.97; p < 0.01 vs. BD).
During hospitalization, a decreasing profile in LXs was observed only 
in AHF (days 3–4 vs days 1–2: S-LXA4, ng/ml: 0.11 ± 0.02 vs 0.15 ± 0.01, 
p < 0.05; S-15-epi-LXA4, ng/ml: 0.63 ± 0.22 vs 1.97 ± 0.68, p < 0.05; 
U-LXA4, ng/mg creatinine: 0.47 ± 0.21 vs 1.19 ± 0.24, p < 0.01; U-15-
epi-LXA4, ng/mg creatinine: 2.74 ± 0.84 vs 6.19 ± 1.17, p < 0.01), but no 
significant reductions were observed for S-Endocan and U-Endocan 
values in both patient groups.
FPR2/ALX expression was significantly raised at admission (BD: 
0.87 ± 0.10; AHF: 1.90 ± 0.39; CS: 3.81 ± 1.21; p < 0.01, CS vs BD) and 
decreased along hospitalization only in CS (days 3–4 vs days 1–2: 
1.41 ± 0.29 vs 3.81 ± 1.21, p < 0.05). Noteworthy, FPR2/ALX expression 
was inversely correlated with APACHE II (r = -0.69; p < 0.001), SAPS II 
(r = -0.79; p < 0.001) and BNP (r = -0.43, p < 0.05) only in AHF patients. 
Multivariate analysis confirmed the negative association of FPR2/ALX 
expression with thecardiac biomarkers BNP (β = -0.00003, 95% CI: − 
0.001 to − 0.000007; p < 0.05) and hs-trop I (β = -0.00003, 95% CI: − 
0.00005 to − 0.000007; p < 0.01) and the prognostic scores APACHE II 
(β = -0.093, 95% CI: − 0.153 to − 0.034; p < 0.01) and SAPS II (β = -0.053, 
95% CI: − 0.089 to − 0.016; p < 0.01) only in AHF patients. Also, in the 
same group of patients, FPR2/ALX expression was negatively associ-
ated with S-Endocan (β = -0.041, 95% CI: − 0.073 to − 0.008; p < 0.05) 
and U-Endocan (β = -0.002, 95% CI: − 0.004 to − 0.00028; p < 0.05), 
while hospital survival was associated with significantly higher expres-
sion of FPR2/ALX (β = 1.298, 95% CI: 0.255 to 2.342; p < 0.05).
Conclusions: CS patients appear to have defective resolutive response 
as suggested by unchanged LXs profile and higher FPR2/ALX expres-
sion. The inverse correlations/associations of FPR2/ALX receptor with 
endocan, cardiac biomarkers and prognostic parameters only in AHF 
patients suggest that it exerts a protective role in these patients.
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Introduction: Sepsis has long been an ambiguous medical dilemma, 
leading to innumerable casualty despite of energy and resources 
human dedicate to fight it. By introducing sublingual microcircula-
tion for evaluating sublingual microcirculatory system, we estab-
lished a reliable noninvasive strategy for better approaching sepsis 
patients, but with application limited by time consuming measure-
ment required for qualified image to study. Here we try to facilitating 
its clinical application with shorter frames needed study yielding same 
clinical information by introducing better image analysis tools.
Methods: Sublingual microcirculation evaluation was applied over 
adult medical intensive care unit in tertiary hospital as routine daily 
standard of care. Each adult patient was measured with sublingual 
microcirculation evaluation by 60 frames matching with 100 frames 
individually. All the 100-frames sublingual microcirculation video clips 
were found qualified with Massey’s scoring system, and all the 60-frames 
were found qualified with Massey’s scoring system except the length of 
videos. This was a nationwide, propensity score-matched case–con-
trol study of patients admitted to hospitals between January 2000 and 
December 2012 with primary diagnosis of first AMI. Among the 186,112 
first AMI patients, 72,924 patients with diabetes were identified. The clin-
ical information for the same patient yielding from both version of video 
clips were interpreted by Micro-Tools, and all the data were compared.
Results: Totally 18 patient was measured, with totally 112 video clips 
from 60-frames study and 104 video clips from 100 frames study were 
collected. By further interpretation with Micro-Tools, the image quality 
for duration, illumination, stability, focus, pressure, and contents were 
all found no statistical difference (p value = 1). Further clinical informa-
tion including small vessel FOV (p value = 0.079), TVD (p value = 0.95), 
CBV (p value = 0.813), FCD (p value = 0.659), PPV (p value = 0.197), 
RBCv (p value = 0.948), cHct (p value = 0.554), tRBCp (p value = 0.977) 
were all found no statistical difference in between 60-frames study 
and 100 frames study, as well as RBCv SD (p value = 0.581) and cHct SD 
(p value = 0.552). Shorter-frames study had non-inferior clinical infor-
mation in compared to standard-frames versions.
Conclusions: This study demonstrated shorter-frames study had non-
inferior clinical results in compared to standard-frames versions by 
Image analysis tools with Micro-Tools.
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Introduction: In India, live donor transplantation is more com-
mon than deceased donortransplantations. The enactment of The 
Transplantation of Human Organ andtissue Act in India in the year 
1994 legalized organ donation after brainstemdeath. The Gov-
ernment of Kerala in association with Donation and Transplanta-
tionInstitute (DTI Foundation) of Spain implemented transplant 

procurementmanagement model (TPM model) in the state in the year 
2019. KNOS (Keralanetwork for organ Sharing), a local networking 
organization under Governmentacts as a public, private provider inter-
face, ensuring a transparent and equitableorgan allocation.
Methods: Government medical colleges and private transplant cent-
ers appointed an in-hospital transplant procurement manager (TPM) 
to coordinate potential donorsat intensive care units. The TPM became 
actively involved in the deceasedorgan donation (DDP) process. The cor-
nerstone of the success was early andproactive identification of potential 
donors. An educational and international cooperation approach based 
on theimplementation of a specialized program for healthcare profes-
sionals accordingto the DTI Foundation training model started in 2019. It 
includes on-site training, international internship, hospital visits and DTI´s 
l experts visiting Keralahospitals to exchange best practices.
Results: Following the initiation of TPM in various hospitals across Ker-
ala, whencompared 2020 Vs 2019, a 60% increase was observed from 
30 to 50 organstransplanted in the same period of time even against 
Covid pandemic effectsworldwide.
Conclusions: The collaboration between local and international 
organization, the hospital-based organ procurement units headed by 
Transplant procurement managers (TPM) and the role of government-
run networking organizations in improving.
the deceased donor transplantation played a key role for good out-
comes ofdonation and transplant programs. When the COVID 19 pan-
demic resulted inthe suspension of the transplant programs across the 
country, the deceaseddonation and transplantation activity in Kerala 
were going unabated.
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Introduction: To find out the need of fluid stewardship in post surgi-
cal critically ill patientswho requires ICU admission post operatively of 
the age more than 18 yearsadmitted in multidisciplinary ICU in a ter-
tiary care centre in South India.
Objectives: Intravenous fluids are not benign. They are the most com-
monly used drugsused in Intensive Care unit. Fluid stewardship is the 
concept of covering allthe aspects of fluid therapy from procurement 
ordering, safe storage, prescription administration and monitoring of 
fluids through education andaudit of the different fluid requirement 
scenarios.Errors in prescribing are very common. Various surveys and 
audit haveshown that many staffs prescribing intravenous fluids don’t 
have the know.
how to calculate the requirements of electrolytes and water require-
ments aswell as the composition of various fluid choices as per the 
individual needs. Management of fluid therapy rarely reported to have 
produced harm forpatients. But evidences suggest as many as one in 
five patients receiving fluidtherapy found to have complications or 
mobility due to in appropriateadministration of fluids might be too 
little or too many of fluids.In this era of less is more policy and apply-
ing 5RS (resuscitation reducedmaintenance replacement, redistribu-
tion and reassessment) of resuscitation.We need to have stewardship 
to count ongoing prescription strategy like twobags of normal saline, 
one bag of dextrose so on to prescription strategy to 70kg man requir-
ing 0.9% sodium chloride 0.45% of sodium chloride and 5%dextrose 
solution like. So we need to demystify the fluid management similarto 
that of antibiotics to counter the ill effects of fluid therapy keeping in 
mindprimum non nocere means (first, do no harm).
Methods: To find out the pattern of prescribtion of fluid therapy in post 
operative patientsrequiring ICU admission and prescribing doctors knowl-
edge about theelectrolyte components of various available fluid choices.
Post surgical patients admitted in the MDICU who needs the inclusion criteri-
aincluded in the study with matching baseline characteristics were included 
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andtheir fluid prescriptions were analysed on type offluids, flow rate, dura-
tion offlow electrolyte status urine output and volume status using a check 
listwhichincludes lung ultrasound findings like b lines. Along with that the 
knowledge ofthe prescribing doctor were taken using a five minutes per-
sonal interviewchecklist which gives an idea of about the know how of com-
position of fluidsand patients electrolyte and fluid status awareness and how 
they educatedthe nurse in charge to alter the fluid administration.
Results: The percentage of patients getting pre fixed fluid therapy cal-
culated after the100% educational intervention given by the intensive 
care physician for thetarget group of health care workers included in 
post surgical ward using PDSAstrategy.
Conclusions: After completion of intervention and completion of 
25 samples it seems thatthere is statistically significance difference 
between the previous and currentprescription strategy and incidence 
of b lines and amount of fluid ordered fromthe ICU in the post surgical 
patients requiring ICU admission.
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Introduction: The impact of pediatric intensivists on the manage-
ment of pediatric patients with diabetic ketoacidosis (DKA) is yet to be 
studied.
Objectives: We aim to evaluate the effect of pediatric intensivist staff-
ing on DKA outcomes in pediatric intensive care units (PICU).
Methods: This study was a two-institution retrospective review of DKA 
patients admitted to ICU between 2013 and 2023. Pediatric patients 
(< 18 years of age) were included in the study if they met ㄴsevere DKA 
criteria on PICU admission. The patients were subsequently divided into 
two groups based on the presence of the pediatric intensivist. The pri-
mary outcome was ICU length of stay (LOS). The secondary outcome was 
the complication of DKA management, the complication of DKA, hospital 
LOS, duration of insulin infusion, time to DKA resolution, and mortality.
Results: 32 patients admitted to the PICU with a mean age of 
11.50  years (range 0–18  years) were included; 18 (56.3%) were male. 
Both groups had no significant difference in BMI, HbA1c, initial bicarbo-
nate, pH, and blood glucose level. Patients managed by pediatric inten-
sivists had significantly shorter ICU LOS (116.83 vs. 57.67  h, p = 0.012). 
Otherwise, there was no significant difference in the median (IQR) time 
to DKA resolution and hospital LOS between both groups. But complica-
tion during DKA treatment was significantly decreased in the intensivist 
group than in the control group (52.6% vs. 7.7%, p = 0.011).
Conclusions: Management of DKA patients by pediatric intensiv-
ists reduces the ICU LOS with significant improvement in treatment 
complications.
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Introduction: Mechanically ventilated patients in intensive care units 
(ICUs) usually suffer from short- or long-term complications, which are 

associated with increased mortality and mechanically ventilated dura-
tion, longer length of stay in ICU and hospital, reduced quality of life 
and increased utilization of medical care[1]. The systematic early mobi-
lization has been commonly advocated as a promising intervention to 
improve ICU patient outcomes[2]. There is evidence from several stud-
ies could demonstrate its feasibility that early mobilization increases 
muscle strength, reduces the incidence of ICU-acquired weakness and 
delirium rate, shortens the length of ICU stay and hospitalization[3–5]. 
However, numerous studies found early mobilization with no or 
inconclusive evidence for a benefit. Therefore, there is considerable 
controversy regarding the benefits and adverse effects of mechanical 
ventilation on early activity in adult ICU patients.
Objectives: We conducted a meta-analysis of RCTs to comprehen-
sively assess the benefits and adverse effects of early mobilization in 
critically ill mechanically ventilated patients.
Methods: We searched RCTs published in Medline, Embase, CENTRAL 
(from inception to November 2022). According to difference of tim-
ing and type, we divided intervention groups into systematic early 
mobilization group, late mobilization group and standard early mobili-
zation group. The primary outcome was mortality. The secondary out-
comes were ICU length of stay, duration of mechanical ventilation and 
adverse events.
Results: Nine RCTs combined total of 1756 patients were included. 
We found early mobilization had no impact on 180-day mortality (RR 
1.09, 95% CI 0.89–1.33, p = 0.39) Figure 1 (a). Systemic early mobiliza-
tion reduced the length of stay in ICU (MD -2.18, 95% CI -4.22– − 0.13, 
p = 0.04) and the duration of mechanical ventilation (MD -2.27, 95% CI 
-3.99– − 0.56, p = 0.009) (Figure 1 (b-c)), but it may increase the inci-
dence of adverse events in patients compared with standard early 
mobilization (RR 1.99, 95% CI 1.25–3.16, p = 0.004) (Figure 1 (d)).
Conclusions: Early mobilization have no significant effects on short- 
or long-term mortality in mechanically ventilated adult ICU patients, 
but systematic early mobilization could reduce the ICU length of stay 
and duration of mechanical ventilation.
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Introduction: Intensive care unit (ICU) patients often experience 
decreased consciousness or cognitive impairment. Sepsis is one of the 
major causes of these conditions in the ICU. Electroencephalography 
(EEG) is a valuable tool for detecting sepsis-associated encephalopa-
thy in ICU patients. It is critical to predict the neurological outcomes of 
these patients.
Objectives: This study was performed to investigate the EEG findings 
and search for correlations between EEG abnormalities and prognostic 
scores of patients with sepsis.
Methods: We conducted this study by reviewing the medical records 
of a total of 145 sepsis patients who undergo EEG monitoring in the 
ICU through Neurology consultation. We reviewed neurologic exami-
nation, including the Glasgow Coma Scale motor scoring and EEG 
data. They were treated according to the international guidelines for 
sepsis. The medical history, seizure, inflammatory biomarkers (CRP 
and WBC), and prognostic scores for sepsis (sequential organ failure 
assessment [SOFA]), Acute Physiology and Chronic Health Evaluation 
(APACHE)II scores, Simplified Acute Physiology Score (SAPS)II scores 
were analyzed. The neurologic outcomes were grouped based on the 
modified Rankin scale (mRS) on discharge and 6  months after dis-
charge, and categories 4, 5, and 6 were considered poor outcomes.
Results: The source of infection was the chest for 100, the urinary tract 
for 19, the abdominal cavity for 13, and soft tissue for 13 patients. Of 
the patients, 43% (63/145) had poor outcomes (mRS: 4–6) including a 
vegetative state or death. We did not find any significant associations 
between EEG abnormalities and inflammatory biomarkers (CRP and 
WBC). EEG patterns, including background suppression, burst sup-
pression, and generalized periodic epileptiform discharges (p < 0.001), 
were significantly associated with prognostic sepsis scores or poor 
neurologic outcomes.
Conclusions: We found that EEG findings were very closely related to 
the overall prognosis and long-term neurologic outcomes of sepsis 
patients.

Figure  1 (abstract 001291)  Currently known specific electroen-
cephalogram findings with sepsis associated encephalopathy patients. 
a) Burst-suppression pattern, b) Periodic EEG patterns, c) Generalized 
background suppression
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Table 2 (abstract 001291)  Bivariate correlation between EEG and 
other variables of interest Spearman’s rho coefficient analysis
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Introduction: During the COVID-19 pandemic, numerous stud-
ies found an association of disease severity with obesity and other 
metabolic risk factors, including diabetes, hypertension, and smok-
ing. Within the respiratory management of the patient with obesity, 
there are various challenges associated with the greater amount of 
adipose tissue and its direct repercussion on the diaphragm and rib 
cage, together with a state of low-intensity chronic inflammation; 
which favors a deleterious prognosis in these patients. The prolonged 
requirement of ICU stay increases the risk of nosocomial infections, 
such as ventilator-associated pneumonia (VAP).
Objectives: In this study we can examine the relationship between 
obesity and the severity of COVID-19 pneumonia, as well as the impact 
of VAP.
Methods: Observational, descriptive and cross-sectional study of 
patients admitted to the ICU from January 2020 to December 2020 with 
COVID-19 and requiring invasive mechanical ventilation. 221 patients 
with positive cultures, clinical picture or radiological changes suggestive 
of VAP were included. For quantitative variables, they were expressed 
as mean and standard deviation, as well as free distribution median 
and interquartile range, using the Kolmogorov Smirnov normality tests; 
for the qualitative ones, it was expressed in frequency and percentage, 
using the X2 or Fisher’s exact test. Kaplan Meier survival curves were 
performed. Assigning a value of p < 0.05 as statistically significant.
Results: A total of 208 patients were analyzed. 77 women (34.8%), 144 
men (65.2%). The median age of the total was 56 (47–64.5). BMI of 31 
with SD 6.3, p = 0.020. LOS of 23 (18–30) p = 0.034, ventilation days 18 
(14–25) p = 0.001; the days ICU stay, 19 (15–24) p = 0.276. The most fre-
quent pathogen was Acinetobacter baumannii MDR, followed by Pseu-
domonas aeuruginosa. The median survival was reached on day 23 with 
an omnibus of p = 0.003 95% CI 20.4–29.5, a strong correlation R2 0.73 
(73%), on day 23 of hospitalization, the days of mechanical ventilation 
explain an R2 89% associated with dying after day 23 (95% CI 18.7–25.2 
p = 0.005), with a Hazard Ratio of 1.64, that is, the higher the BMI > 31, 
the greater the risk of dying after 23  days of mechanical ventilation 
assistance and days hospitalization. Mean survival was reached after 
23 days of hospital stay in the ICU with a p = 0.003. R2 0.73.
Conclusions: In our study, obese patients with a BMI > 31 who required 
ventilatory management due to COVID-19 and who had nosocomial 
pneumonia had higher mortality at 23 days of hospital stay.
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Introduction: The linear relationship between brain tissue oxygen 
tension (PbtO2) and cerebral blood flow (CBF) and the difference 
between arterio-venous oxygen content (i.e., cerebral oxygen utiliza-
tion) has been well described. However, how arterial oxygen pressure 
(PaO2) can modulate PbtO2 and brain metabolism in the absence of 
tissue hypoxia remains poorly reported.
Objectives: To investigate the relationship between PbtO2, PaO2 
and lactate to pyruvate ratio (LPR), assessed by cerebral microdialysis 
(CMD) in patients with traumatic brain injury (TBI).
Methods: For this study, patients with severe adult (> 18  years) TBI, 
undergoing multimodal neuromonitoring according to local prac-
tices, were eligible if: a) PbtO2 always > 20  mmHg; b) available LPR 
from CMD; available PaO2. For each PaO2 value, the corresponding 
LPR and the mean PbO2 value over the preceding 20 min were used. 
Also, the BOx Ratio (PbtO2/PaO2) and the oxygen metabolism ratio 
(OxMR = PaO2/LPR) were computed. Correlation among variables was 
assessed using Pearson’s r coefficient.
Results: Among 26 patients with available data, 7 patients met 
the inclusion criteria for final analysis. Median age was 40 [IQR 
37–45] years; mean cerebral perfusion pressure over time was 
91.7 ± 14.5 mmHg, while median PbtO2 values was 25 [21–29] mmHg 
and BOx ratio 0.23 [0.19–0.29]. The number of combined measure-
ments were 93 (11 [9–17] per patient). LPR had a stronger correlation 
with PaO2 levels (r = -0.351 [95% confidence interval, 95%CI − 0.484 
to − 0.149] and a weaker correlation with PbtO2 values (r = -0.266 
[95%CI − 0.434 to − 0.034]. There was no correlation between the BOx 
Ratio and LPR, while the OxMR was significantly correlated with PbtO2 
(r = -0.266 [95%CI − 0.434 to − 0.034].
Conclusions: In patients without tissue hypoxia, the OxMR signifi-
cantly correlated with PbtO2 values, suggesting this ratio could help 
to better understand the relationship between tissue oxygenation and 
metabolism.
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Introduction: Veno-arterial Extracorporeal Membrane Oxygenation 
(VA-ECMO) has been implemented as rescue in case of refractory car-
diogenic shock (CS) or during resuscitation (extracorporeal cardiopul-
monary resuscitation, e-CPR). Exposure to hyperoxemia is common 
during VA-ECMO, but its impact on mortality and neurological out-
come remains unclear.
Methods: We conducted a systematic review and metanalysis 
(PubMed and Scopus) investigating the effects of exposure to 
hyperoxemia on mortality and neurological outcome in patients 
supported by VA-ECMO. Whenever provided, we used the Odds 
Ratio (OR) adjusted for confounders. Results are reported as 
OR and 95% confidence interval (CI). Subgroup analyses were 
conducted according to indication for VA-ECMO and cut-off of 
hyperoxemia.
Results: Data from 11 observational studies were included. Ten 
studies reported data on mortality (6 on e-CPR, 4 on CS), only 4 on 
neurological outcome (eCPR only). As shown in Tables below, expo-
sure to hyperoxemia was associated with higher mortality (OR:1.81, 
95%CI 1.22–2.71; p = 0.003;I2 = 81%) and worse neurological out-
come (OR:1.97, 95%CI 1.30–2.96; p = 0.001;I2 = 0%). This association 
remained valid the subgroup analyses conducted according to the 
cut-off of hyperoxemia (> 200 or > 300 mmHg, Tables 1.1 and 1.2) or to 
the indication for VA-ECMO (Tables 2.1 e 2.2), although the association 
with mortality remained uncertain in the eCPR population (p = 0.07). 
The analysis using adjusted OR only confirmed the increased mortality 
(OR 1.72 [1.00–2.97], p = 0.05) and poorer neurological outcome (OR 
1.99 [1.18–3.37], p = 0.01) in patients exposed to hyperoxemia.
Conclusions: Exposure to hyperoxemia after initiation of VA-ECMO is 
associated with increased probability of poor neurological outcome 
and mortality. Clinical efforts should be made to avoid severe hyperox-
emia during VA-ECMO support.
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Introduction: Despite international guidelines recommend prophy-
lactic and therapeutic measures for presumed or proven infections, 
invasive fungal infections still mean diagnostic and therapeutic chal-
lenge in critically ill patients.
Objectives: Evaluation of the connection between guideline adher-
ence and outcome in critically ill patients receiving antifungal therapy.
Methods: We retrospectively collected the clinical data of patients 
receiving antifungal therapy for at least two days in 2013–2014 and 
2017–2018 in a tertiary intensive care unit. Guideline conformity was 
assessed retrospectively by two independent experts. In case of disa-
greement, a third independent expert’s opinion decided.
Results: 107 patients were enrolled, 52 and 55 from the two study 
periods, respectively. The median age was 68  years (IQR: 61–78), 
the median SAPS II score was 59.5 (IQR: 42.75–74.25). Pulmonary 
or abdominal source was present in 35.5% and 55.1%, respectively. 
In 41.1% of the cases the fungal infection was proven by culture or 
serology.
Guideline adherence was higher in 2018, guideline-based therapy 
was prescribed in 52.7% vs. 26.9%, respectively, p = 0.007. The rate of 
proven infections was also higher in the latter period (50.9% vs. 30.8%, 
respectively, p = 0.034), but less pulmonary infections were seen 
(23.6% vs. 48.1% in 2018 and 2014, respectively, p = 0,008). Although 
the median SAPS II score was higher in 2014 (62.00 (IQR: 49.00–78.00) 
for 2014 and 45.00 (IQR: 35.00–75.00) for 2018, respectively, p = 0.002), 
we haven’t found significant difference between the two periods in 28 
days mortality.
Comparing the prophylactic and targeted therapy groups, patients 
with proven fungal infection were more likely to have bloodstream 
infections, the escalation rate, and 28 days mortality (24.2% vs. 54.8%, 
p = 0.001) was higher in that group. Clinicians were more likely to fol-
low the guidelines in case of antifungal prophylaxis: adequate dosage, 
proper duration of therapy and fully guideline-based therapy (55.6% 
vs. 18.2%; p < 0.001) was significantly more frequent in the prophylac-
tic group.
Risk factors for 28-days mortality were assessed in separate logistic 
regression models in the prophylactic and targeted therapy group. 
Inappropriate fungal prophylaxis was independently associated 
higher 28-days mortality (OR = 7.62; 95% CI = 1.77–32.81; p = 0.006). 
However, guideline adherence showed no beneficial impact on 28 
days mortality in patients with proven fungal infection.
Conclusions: Our retrospective analysis shows that guideline adher-
ence is beneficial in the prophylaxis of invasive fungal infections, 
but individual therapy, based on expert clinician’s opinion is rea-
sonable, and non-inferior in targeted therapy compared to strict 
guideline-adherence.
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Introduction: After a prolonged intensive care unit (ICU) stay, patients 
are characterized by an increased mortality and morbidity.
Objectives: The primary aim of this study was to assess the prognos-
tic value of nutritional status, body mass composition and muscle 
strength, as assessed by body mass index (BMI), bioelectrical imped-
ance analysis (BIA), handgrip (HG) test, and biological features allow-
ing estimation of the prognostic inflammatory and nutritional index 
(PINI), on one-year survival at the end of a prolonged ICU stay.
Methods: This was a multicenter prospective observational study. Sur-
vivor patients, older than 18-year-old, with ICU length of stay > 72  h, 
were eligible for inclusion. BIA and HG were performed at the end of 
the ICU stay. Malnutrition was defined by BMI and fat-free mass index. 
The primary endpoint was one-year mortality. Multivariable logistic 
regression was performed to determine parameters associated with 
mortality.
Results: 572 patients were included with a median age of 63  years 
[53.5;71.1], BMI of 26.6  kg/m2 [22.8;31.3], SAPS II of 43[31;58] and 
ICU length of stay of 9  days [6;15]. Malnutrition was observed in 
142 (24.9%) of the patients. During the one-year follow-up after dis-
charge, 96 (18.5%) patients died. After adjustment, a low HG test 
score (aOR = 1.44 [1.11;1.89], p = 0.01) was associated with one-year 
mortality. Patients with low HG score, malnutrition and PINI > 20 had 
a one-year death rate of 42%. Conversely, patients with none of those 
parameters had a one-year death rate of 6.93%.
Conclusions: BIA, HG and PINI score at the end of ICU stay could be 
used to predict one-year mortality. Their performances to identify 
patients eligible for a structured recovery program could be studied.
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Introduction: Abdominal normothermic regional perfusion (A-NRP) 
in controlled donation after circulatory death (cDCD) is recommend 
in preference to in situ cooling and rapid procurement (1B). This pro-
cedure requires experience and the availability of extracorporeal 
membrane oxygenation (ECMO), that sometimes is limited to tertiary 
hospitals. In order to provide support with A-NRP in centers with cDCD 
programs but without ECMO access, the region of Madrid created a 
A-NRP team. Our center, with VV and VA ECMO experience, is a part of 
a one week-on/one week-off roster.
Objectives: Describe the experience of our center as part of the 
Mobile ECMO team since the program begun.
Methods: Descriptive and retrospective study (April 2017-Decem-
ber 2022). We included all Mobile ECMO team outings. We studied 
demographic data, ICU length of stay and the reasons for withdrawal 
of life-sustaining treatments (WLST) of the donors. Number of organs 
evaluated and the reasons for discard, ECMO run and complications 
related with ECMO canulation were also reported.
Results: Our ECMO Mobile team was mobilized 41 times to ten differ-
ent hospitals during the period studied. A-NRP was successfully per-
formed in 37 cases.
Of the 37 utilized donors 21 (59%) were male with mean age of 58 ± 14 
years. The reasons for WLST were anoxic encephalopathy following 
cardiac arrest (n = 17, 46%), catastrophic brain injury after ischemic/
hemorrhagic cerebrovascular event or traumatic brain injury (n = 16, 
43%), terminal respiratory illness (n = 3, 8%) and one case (3%) after 
euthanasia. Mean ICU length of stay was 9 ± 8 days.
Cannulation problems were reported in 15 cases (40%) with 4 hemor-
rhagic complications during vessels cannulation and 11 events of non-
progression of the aortic balloon that needed surgical cross clamp of 
the aorta before A-NRP commencement.
Mean warm ischemia times were 15 ± 6 min. Mean duration of the 
A-NRP was 82 ± 27 min.
Of the 64 kidneys, 32 livers and 11 bilateral lungs evaluated 58 kidneys, 
18 livers and 7 bilateral lungs were finally implanted. The main reason 
for discard was unfavorable visual assessment and surgical complica-
tions and only in one case because of prolonged warm ischemia time.
Conclusions: The establishment of a Mobile ECMO team is feasible 
across the region of Madrid. This program allows to potential cDCD 
donors from hospitals without ECMO technology be evaluated for 
A-NRP, increasing the pool of organs suitable for transplantation.
Cannulation problems are common but in most of the cases the A-NRP 
is possible, that emphasized the fact that experience and dedicated 
team is the cornerstone to achieve good results.
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Introduction: European population is aging and the burden 
on the intensive care unit (ICU) admissions of very old patients 
(age ≥ 80  years) is also rising, representing approximately one fourth 
of all ICU admissions. [1] Despite the advances in the support for 
older critically ill patients, the long-term morbidity and mortality rates 
remain substantial. [2] Chronological age alone is an insufficient pre-
dictor of outcome from critical illness, as there is often significant vari-
ation in physiological changes in older people.[3] Frailty has become 
recognized as an important prognostic indicator in critically ill patients 
in contrast with age. [4].
Objectives: The aim of this study is to identify the impact of frailty 
on the length of mechanical ventilation, length of stay (LOS) in the 
ICU and in the hospital and on ICU and hospital mortality in very old 
patients.
Methods: In a single center, this observational study included all very 
old (≥ 80  years) patients admitted to a general ICU between the 1st 
of January and the 31st of December of 2022. Demographics, SAPSII, 
SOFA, duration of mechanical ventilation, use of vasopressors and 
measurement of frailty using the Clinical Frailty Scale (CFS) were col-
lected. The analyses were performed with the SPSS (R) statistics (vs 
25) using t-test, correlation coefficients (Pearson) and survival analysis 
(log-rank test). Significant was defined if p < 0.05.
Results: A total of 59 patients (47.5% male) with a mean age of 
85.7 ± 4.3  years were included in this study. The mean CFS of 
4.68 ± 1.55 points and more than half of the patients (50.8%) were 
classified as frail (CFS ≥ 5). Admission was unplanned in 89.8% (n = 53) 
of the patients. Either SAPSII and SOFA total had a non-significant cor-
relation coefficient with CFS (p = 0.35 and p = 0.448, respectively). ICU-
mortality was 35.6% and the hospital mortality was 47.5%. A total of 
26 (44.1%) patients were mechanical ventilated and mean duration 
of ventilation was 8.8 ± 7.0 days. The ICU LOS in frail (CFS ≥ 5) patients 
7.13 ± 5.89  days and 11.86 ± 9.96 in non-frail (CFS < 5) which was 
found to be significant (p = 0.005) and ICU mortality was higher in the 
frail patients (p = 0.013). There was no significant difference between 
frailty and the duration of mechanical ventilation or hospital LOS or 
hospital mortality. In the ICU the non-frailty population has signifi-
cantly survival likelihood (log-rank test, p = 0.008).
Conclusions: Among very old patients (≥ 80  years) admitted to the 
ICU, frailty (CFS ≥ 5) was associated with a shorter LOS in the ICU but 
increased ICU-mortality. Frailty did not correlate with the severity ill-
ness score (SAPSII) and organ disfunction (total SOFA). These findings 
may indicate that the use and the impact of CFS in the ICU setting as a 
predictor of mortality is not fully studied. In conclusion, the admission 
of geriatric patients to the ICU is increasing and frailty is an emerging 
prognostic factor for the outcome in the ICU which may play an impor-
tant role in the clinical evaluation of very old patients but with a high 
dependency of the local policy of admission and discharge.
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Introduction: Cardiac disease is the most common cause of death in 
the peri liver transplantation (LT) period. Patients with end-stage liver 
disease are at increased risk of liver specific cardiovascular complica-
tions such as portopulmonary hypertension and cirrhotic cardiomyo-
pathy (CCM), in addition to the risk of common cardiac comorbidities 
prevalent in the general population. Echocardiography is an integral 
part of the cardiovascular assessment for LT work up. We conducted a 
service evaluation and improvement project to standardise echocar-
diographic assessment for LT in our institution.
Methods: A single centre, retrospective evaluation of echocardio-
grams in adults who underwent liver transplant assessment in a large 
tertiary LT centre in the UK between the 09/07/2021 and 28/10/2022. 
Following initial evaluation, a standardised set of parameters were 
implemented in order to optimise quality of assessment. Echo reports 
pre and post intervention were compared to assess whether the 
parameters for a complete assessment were reported.
Results: A total of 93 and 133 patients were identified in the pre and 
post intervention group respectively. Complete cardiac evaluation 
including comments on LV, RV systolic and diastolic function, presence 
of pulmonary hypertension (PH) and regional wall motion abnormal-
ity (RWMA) occurred in 5/93 (5.4%) of the pre-intervention compared 
to 28/133 (21.1%) in the post intervention group. LV ejection fraction 
was consistently reported across both time periods; 89/93 (95.7%) 
and 130/133 (97.7%) respectively. Improvements in reporting were 
seen relating to PH and RWMA occurring in 26 (28%) vs 79 (59%); and 
38 (41%) vs 100 (75%) respectively. However, there was no change 
in diastolic function reporting, 36 (39%) vs 54 (41%). CCM was diag-
nosed in 0 patients pre-intervention, and 3/54 (5.6%) patients post 
intervention in those with complete systolic and diastolic assessments. 
PH was ascertained pre and post intervention in 1/26 (3.8%) and 5/79 
(6.3%) respectively, necessitating subsequent diagnostic right heart 
catheterisation.
Conclusions: Overall, echocardiography reporting for LT assessment 
improved following implementation of standardised reporting cri-
teria. However, determination of diastolic function and cirrhotic car-
diomyopathy remain areas requiring further improvement. Given the 
increased risk of cardiac dysfunction in these cohort of patients, com-
plete reporting in pre-assessment investigations is essential and needs 
to be emphasised.
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Introduction: Assessment of fluid-responsiveness (FR) is crucial in 
critically ill patients. Ultrasonographic assessment of inferior vena 
cava collapsibility (IVCc) and left ventricular outflow tract velocity time 
integral (LVOT-VTI) variability are commonly utilized non-invasive tests 
(1). However, several obstacles may preclude their use due to subopti-
mal ultrasound window. Appealing alternatives for the FR assessment 
might be the variability of aortic velocity time integral (Aorta-VTI) in 
the suprasternal window, or the internal jugular vein collapsibility 
(IJVc) (2).
Objectives: To determine feasibility of alternative ultrasound methods 
for FR assessment.
Methods: We performed a prospective observational single-centre 
study on 40 healthy volunteers. We first evaluated the feasibility of 
suprasternal Aorta-VTI variability [ (Velocitymax—Velocitymin) / Veloc-
itymean] and of IJVc [ (Diametermax—Diametermin) / Diametermax], 
and then their ability in predicting FR. As comparators, other param-
eters investigated were the LVOT-VTI variability and the IVCc (from 
both subcostal and transhepatic window, both in M-mode and with 
the aid of automated border detection). FR was determined according 
to changes in cardiac output (CO) between its baseline (time of record-
ing of parameters), and the highest value of CO registered within two 
minutes after the passive leg raising (PLR) manoeuvre.
A cut-off of a 10% increase in CO was used to define FR. Values of 
CO were obtained with the non-invasive continuous CO monitoring 
(Clearsight, Edwards Lifescience, US). Analysis was conducted with the 
evaluation of the Area Under the Receiver Operating Characteristic 
Curve (AUC-ROC); correlation between variables was conducted with 
Pearson r coefficient.
Results: The feasibility to obtain measurements of suprasternal Aorta-
VTI variability and of the IJVc were 95% and 97.5%, respectively. The 
highest value of AUC among the ROC curves was seen for the LVOT-VTI 
variability (0.85; cut-off 10.1%, sensibility 90%, specificity 75%), whilst 
the performance of all other methods was poor (Table 1). Suprasternal 
aortic-VTI was the only method showing a significant correlation with 
the LVOT-VTI (p = 0.005; moderate degree r = 0.47). Conversely, IJVc 
had no correlation with the all the IVCc measurements (subcostal or 
transhepatic, M-mode or automated border detection).
Conclusions: In a population of healthy volunteers, we found excel-
lent feasibility for the calculation of suprasternal Aorta-VTI variabil-
ity and of the IJVc. However, their predictive value for estimating FR 
seems to be of limited value. Such indexes should be evaluated in criti-
cally ill patients. In particular, the correlation of suprasternal Aorta-VTI 
variability with the LVOT-VTI variability seems promising.
Table 1 (abstract 001306) .

References
1. 2. Kent A, Patil P, Davila V, Bailey JK, Jones C, Evans DC, Boulger CT, Adkins 

E, Balakrishnan JM, Valiyaveedan S, Galwankar SC, Bahner DP, Stawicki SP. 
Sonographic evaluation of intravascular volume status: Can internal jugu-
lar or femoral vein collapsibility be used in the absence of IVC visualiza-
tion? Ann Thorac Med. 2015 Jan-Mar;10 (1):44–9. https:// doi. org/ 10. 4103/ 
1817- 1737. 146872. PMID: 25593607; PMCID: PMC4286845.

2. 1. Xie J, Wan J, Xu L, Zhang Y, Chen J. The Accuracy of Velocity–Time 
Integral Variation and Peak Velocity Variation of the Left Ventricular Out-
flow Tract in Predicting Fluid Responsiveness in Postoperative Patients 
Mechanically Ventilated at Low Tidal Volumes. J Cardiothorac Vasc 
Anesth. 9:S1053-0770 (23)00096–4. https:// doi. org/ 10. 1053/j. jvca. 2023. 02. 
009. Epub ahead of print. PMID: 36931906. 2023 Feb.

3. “Starting Grant—PIACERI Plan”, University of Catania

Topic: Cardiovascular issues in ICU

001307  
Monitoring and safe use of regional citrate anticoagulation for renal 
replacement therapy in patients with metformin intoxication: a case 
series and mathematical model
F.  Zadek1, B.  Beatrice1, F.  Mulazzani1, G.  Verza2, L.  Faraldi3, A.  Protti4, R. 
 Fumagalli1, T.  Langer1

1Department of Medicine and Surgery, Building U8-University of Milan 
Bicocca, Monza, Italy; 2Dipartimento di Fisica e Astronomia “G. Galilei”, 
Università degli Studi di Padova, Padova, Ital, Istituto Nazionale di 
Fisica Nucleare Sezione di Padova INFN, Padova, Italy; 3Department 
of Anesthesia and Intensive Care Medicine, ASST Great Metropolitan 
Niguarda, Milano, Italy; 4Department of Anesthesia and Intensive Care 
Unit, IRCCS Humanitas Research Hospital, Rozzano, Italy
Correspondence: F. Zadek
Intensive Care Medicine Experimental 2023, 11 (Suppl 1):001307

Introduction: Metformin intoxication causes lactic acidosis inhibiting 
Krebs’ cycle and oxidative phosphorylation. The Extracorporeal Treat-
ment In Poisoning group recommends Continuous Renal Replacement 
Therapy (CRRT) to remove metformin in critically ill patients (1). From 
2012, KDIGO guidelines recommend using Regional Citrate Anticoagu-
lation (RCA) due to its lower risk of bleeding than systemic heparin (2). 
Metformin inhibits citrate metabolism in the Krebs’ cycle3; therefore, 
the risk of citrate accumulation can be supposed with scarce evidence 
from the literature (4). The direct measurement of citrate is rarely avail-
able, and its accumulation is usually estimated by T/I calcium ratio.
Objectives: The aim of the present case series is to describe how the 
physiochemical approach to acid–base could safely exclude significant 
citrate accumulation.

https://doi.org/10.4103/1817-1737.146872
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Methods: Three patients admitted to the Intensive Care Unit (ICU) 
with a diagnosis of Metformin-associated Lactic Acidosis (MALA) and 
treated with CRRT (Baxter International SA, Zurich Switzerland) were 
studied (Table  1). A mathematical model was developed to simulate 
the expected citrate accumulation occurring during Continuous veno-
venous hemofiltration (CVVH) set as follows: blood flow 150  ml/min, 
RCA with citrate of 18 mmol/L at 1500 ml/h, post-dilution replacement 
flow 1500 ml/h, no weight loss. The potential citrate blood accumula-
tion was indirectly monitored as a Total-to-Ionized calcium ratio (T/I 
ratio) above 2.5 and by calculating the Strong Ion Gap (SIG) to identify 
an increased concentration of Unmeasured Anions (UA).
Results: All three patients showed a resolution of MALA. The SIG cal-
culated after 48 h of treatment was always below 6 mEq/L (Figure 1). 
In the absence of any metabolism, the estimated citrate accumula-
tion should have been 7 mmol/L after 48 h of CVVH, corresponding to 
21 mEq/L of SIG. The T/I ratio was consistently lower than 2.5, and the 
systemic ionized calcium concentration was above 0.90 mmol/L.
Conclusions: Our data support the safety of the use of diluted citrate 
during CRRT treatment in patients with metformin intoxication. Moni-
toring the SIG could be an additional valuable tool to detect and mon-
itor citrate accumulation in this context.

Table 1 (abstract 001307)   Patient characteristics at ICU admission.

Figure 1 (abstract 001307)  SIG in the three patients and calculated 
citrate accumulation with no metabolism (red line)
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Introduction: The prevalence of ICU-acquired hyponatremia is about 
15%, and it is associated with poor outcomes and increased mortal-
ity (1). About 10% of patients admitted to the intensive care unit (ICU) 
receive continuous renal replacement therapy (CRRT) (2,3), exposing 
them to large exchanges of volume and rapid electrolyte shifts.
Objectives: The aim of the present study was to describe variation in 
sodium concentration ([Na +]) during continuous veno-venous hemo-
filtration (CVVH) and assess the incidence of hyponatremia after 48 h 
of CVVH treatment.
Methods: Oligo-anuric ICU patients with clinical indications for 
CRRT (PrimsmaMax, Baxter) were enrolled. The CRRT was per-
formed in CVVH modality, with 150 ml/min of blood flow. Regional 
anticoagulation was achieved with diluted citrate (Prismocitrate 
18/0; Gambro) at 1500  ml/h. Phoxilium (Baxter Healthcare Spa) 
or Multibic 2  K (Fresenius Medical Care, Germany) was employed 
as replacement solutions and administered post-dilution at 
1500  ml/h. Of note, all three solutions have a declared [Na +] of 
140 mmol/L. [Na +] was measured by direct ion-selective methods 
(RAPIDPoint 500 Blood Gas System, Siemens Healthcare Diagnos-
tics) at the beginning of CVVH treatment (T0) and after 3, 6, 12, 24, 
48, and 72 h. Osmolality was measured by the freezing point at T0 
and after 24, 48, and 72 h.
Sodium variations were analyzed via one-way ANOVA for repeated 
measures or one-way ANOVA for repeated measures on Ranks, using 
Bonferroni’s or Dunn’s correction for post hoc analysis, respectively. 
A binomial test was performed to compare the incidence of hypona-
tremia with the expected incidence reported in the literature (i.e., 
15%). Data are reported as mean ± standard deviation.
Results: Twenty-six patients aged 62 ± 14  years were enrolled. 
Three patients were hyponatremic (130 ± 2  mmol/L), seven patients 
were hypernatremic (151 ± 4  mmol/L), and sixteen normona-
tremic (141 ± 3  mmol/L). Overall, [Na +] decreased from 142 ± 7 to 
135 ± 3  mmol/L (p < 0.001) in 48  h (Figure  1). After 48  h of CVVH, a 
higher than expected prevalence of hypoosmolar hyponatremia 
(133 ± 1  mmol/L, 295 ± 9.6  mOsm/L) was recorded (69% vs. 15%, 
p = 0.02) (Fig. 2).
Conclusions: During CVVH, we observed after 48  h a significant 
decrease in [Na +] and a high incidence of hyponatremia, confirmed 
by osmolality.
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Figure 1 (abstract 001308) Change in sodium concentration during 
CVVH treatment

Figure 2 (abstract 001308) Change in osmolality concentration dur-
ing CVVH treatment
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Introduction: Veno-venous extracorporeal membrane oxygenation 
(VV-ECMO) has become an established therapy to support ARDS in 
COVID-19 patients failing conventional management. However, this 
therapy has several potential serious complications, with an estimated 
incidence of in-hospital mortality after ECMO initiation of 48% (Data 
from the Extracorporeal Life Support Organization) and is also a lim-
ited resource. More accurate predictors of prognosis of COVID-19 

patients on ECMO are needed to understand which patients can ben-
efit from this support.
Objectives: The aim of the study was to determine predictors of mor-
tality in patients with COVID-19 supported with ECMO.
Methods: A retrospective observational cohort study of COVID-19 VV-
ECMO patients, cannulated between April 1, 2020, and December 31, 
2022, at a tertiary center. The primary outcome is in-hospital mortality.
Results: Forty-seven patients (mean age 51.68 ± 11.41, male 68.09%) 
received VV-ECMO for severe COVID-19 related ARDS.
Before ECMO initiation, median body-mass index was 35.8 ± 7.94 
kg/m2, mean Simplified Acute Physiology Score (SAPS) II was 
37.70 ± 14.94, mean Sequential Organ Failure Assessment (SOFA) 
score was 7.64 ± 2.54, mean PaO2/fraction of inspired oxygen ratio 
was 80.85 ± 21.90, most patients received prone positioning (89.36%) 
and non-invasive ventilatory support before endotracheal intubation 
(61.70%). The median duration until ECMO initiation was 3.7 days ± 4.3.
The median duration of ECMO support was 21.13 days ± 14.41.
The most frequent post-cannulation complications were ventila-
tor associated pneumonia (n = 32; 68.09%), bleeding complications 
(n = 20; 42.55%), bloodstream infections (n = 11; 23.40%) and throm-
botic complications (n = 8; 17.02%).
Mortality was 38.30% (n = 18). In patients who died, the median age 
was 59.28 ± 7.54, 15 male, duration until ECMO was 3.3 days and the 
median duration of ECMO support was 23 days.
Predictors of mortality were advanced age (OR 1.187, 95% CI 1.066–
1.323, p = 0.002), SAPS II (OR 1.056, 95% CI 1.006–1.108, p = 0.026) and 
SOFA (OR 1.659, 95% CI 1.150–2.395, p = 0.007) were associated with 
increased risk of mortality. High BMI was not a predictor of mortality 
(OR 0.87, 95% CI 0.73–1.028, p = 0.1).
Youden’s test showed that the best cutoff value of age to predict mor-
tality was 54.5 (sensitivity 83.3%, specificity 72.4%) and AUC 0.83, best 
cutoff value of SOFA was 8 (sensitivity 83.3%, specificity 55.2%) and 
AUC 0.75, best cutoff value of SAPS II was 33 (sensitivity 66.7%, speci-
ficity 69%) and AUC 0.70.
Conclusions: As expected, age, SOFA and SAPS II were identified as 
individual predictors of mortality of COVID-19 patients submitted to 
VV-ECMO treatment.
Other parameters that we anticipated in the clinical setting as impor-
tant predictors of mortality (namely PaO2/FiO2), did not prove 
relevance.
Adding to the discussion and in line with literature elevated BMI was a 
protective factor.
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Introduction: COVID-19 coagulopathy is associated with poor prog-
nosis, characterized by a significant increase in fibrinogen (Fib), 
D-Dimers and a normal or slightly altered platelet count, prothrom-
bin time and activated partial thromboplastin time. A state of "hyper-
coagulopathy" (HyperC) and “hypofibrinolysis” (HypoF) coexists, 
only detected by viscoelastic tests (VET). Extracorporeal membrane 
oxygenation (ECMO), often used as a rescue therapy in SARS-CoV-2 
infection, is associated with coagulation abnormalities including life-
threatening hemorrhage, thrombosis, and thromboembolic events, 
triggered by contact of blood with a foreign surface and the resulting 
activation of both coagulation and inflammatory pathways.
Objectives: We aim to evaluate and characterize the longitudinal 
hemostatic profile during ECMO in COVID-19 using VET- ROTEM®.
Methods: Prospective, nonblinded, non-randomized study. Consecu-
tive recruitment of adult COVID-19 patients admitted to our hospital’s 
ICU, during a 6-month period. Patients with thrombosis in the previous 
3  months, pregnancy, hormone therapy, and congenital coagulopa-
thies were excluded. Patients were tested every 5  days, at discharge 
and in complications.
Results: We observed a progressive decrease in plasma levels of Fib 
throughout hospitalization, as the patient progressed to discharge. 
The CFT-ExTem is < 45 in 4 patients until the 3rd sample (15th day 
of ECMO, on average). The MCF-FibTem is > 22 and the MCF-EXTEM 
is > 68, especially in the first 3 samples in all patients. CT-ExTem is 
never < 45 and LI60-EXTEM is never <  = 3.
Evaluation of hemostasis using viscoelastic tests in patients with SARS-
COV-2 infection on ECMO

Hemostasis lab tests
1st sample last sample

FvW:RC 244.0 (68.4) 250.0; 
(221.0/250.0)

265.0 (110.9) 274.5; 
(226.0/ 313.5)

CT-ExTem 77.1 (17.0) 83.0; 
(63.0/84.0)

105.0 (24.8) 114.0; (95.5/ 
119.0)

CFT-ExTem 48.7 (11.1) 46.0; (41.0/ 
55.0)

89.7 (15.6) 92.0; (82.5/ 
98.0)

MCF-ExTem 71.9 (3.6) 72.0; 
(70.0/74.0)

63.3 (3.1) 64.0; (62.0/ 
65.0)

MCF-FibTem 33.2 (6.9) 33.0; (29.0/ 
34.0)

15.7 (6.7) 14.0; (12.0/ 
18.5)

LI60-ExTem 88.3 (33.1) 99.0; 
(99.0/100.0)

98.0 (1.7) 97.0; (97.0/ 
98.5)

Conclusions: Data analysis of patients under ECMO support (see 
Table): n = 9, there were no deaths, bleeding complications in 4 
(44,4%) patients and thrombotic complications in 2 (22,2%) patients.
Patients have the usual HyperC status described in COVID during the 
first 15 days of ECMO, especially due to MCF-Extem and MCF-Fibtem 
parameters. After this initial phase, patients present no longer a 
HyperC profile in Rotem®, which may have 2 causes: 1) decrease in Fib 
plasma levels throughout the course of the disease, probably related 
to control of inflammation pathways; 2) consumption/activation of 
platelets and other clotting factors by contact of blood with a foreign 
surface of extracorporeal circuit. There are HyperC parameters that are 
never altered: CT-Extem and CFT-Extem, which are highly dependent 
on the presence of heparin, never < 45. Additionally, LI60-EXTEM is 
never compatible with HypoF.
These findings may lead one to think that in patients on ECMO, the 
baseline state of COVID is "compensated" by the hyperfibrinolysis 
associated with this technique, due to lysis/consumption of platelets 
and clotting factors by the filter, and/or by regional anticoagulation of 
the circuit.
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Introduction: Alveolar-arterial gradient can be useful as a predictor of 
hypoxemia, as well as an index of the ventilatory function. It can also 
defined the mechanism of hypoxemia as shunts or V/Q, leading to be 
of inmense help for the physician in decision making, also in diagnosis. 
Because of it describes the ventilatory function, it can predict severe 
cases of respiratory insufficiency despite some signs and symptoms 
are normal, or even if the PaO2/Fio2 index is normal.
Objectives: The aim of this study is to evaluate the D (A-a)O2 to deter-
mine respiratory insufficiency in comparison to the PaO2/Fio2.
Methods: Retrospective, in patients admitted at Hospital Angeles 
Lomas in México between March 2022 to March 2023. We retrospec-
tively recollected clinical and arterial blood gas analyses at the admis-
sion. Respiratory insufficiency was defined by clinical and symptoms 
correlated and with the PaO2/Fio2. All the patients were divided in two 
groups, with respiratory insufficiency and no respiratory insufficiency.
Results: Overall, 60 patients were included in this study. Of these 
patients 41 (64%) were male and 19 (29.7) were female. 41 patients 
(68.33%) had respiratory insufficiency and hypoxemia, of this 90% 
reported dyspnea and only 6 (9.4%) were reported of COPD as respira-
tory comorbidity. Lineal regression showed that patients with respira-
tory insufficiency and hypoxemia were significantly more likely to be 
diagnosed or detected with D (A-a)O2 than PaO2/Fio2 (Pvalue 0.001 
and 0.663 respectively).
Conclusions: Hyopxemia and respiratory insufficiency are one of the 
main pathologies in ICU admissions. To be accurate we can measure 
with several devices, but not all of this are very accurate. Alveolar-
arterial oxygen gradient D (A-a)O2 is more useful than PaO2/Fio2 to 
identify a patient with respiratory insufficiency and hypoxemia and 
even can be useful to predict need of icu admission and predict the 
outcomes and mortality.
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Introduction: Nosocomial central nervous system (CNS) infections 
require rapid effective antimicrobial therapy. Reaching appropriate 
concentrations in CNS remains challenging because of blood- brain 
barrier and cerebrospinal fluid (CSF) turnover. The main goal of this 
multicenter prospective study was to explore PK/PD of Linezolid (LNZ) 
in CSF and efficacy of current dosing regimens in CNS infections.
Methods: Twenty five patients with external ventricular drainage (EVD) 
treated with LNZ by 600 mg every 12 h (two doses (2D), n = 17) or 8 h 
(three doses (3D), n = 8), for a CNS or other site infection. Blood and CSF 
samples were collected after steady-state (3–5 days), at predetermined 
sampling times. LNZ plasma data were first modelled by a population 
pharmacokinetic analysis. Thereafter, plasma parameters estimated 
and corrected for protein binding of 31% were fixed to fit unbound CSF 
concentrations. In the final model, parameters for both plasma and CSF 
data were simultaneously estimated. Then, Monte Carlo simulations 
were conducted to determine the probability of target attainment 
(PTA) and the cumulative fraction of response (CFR) in CSF of current 
dosing regimens against methicillin-resistant Staphylococcus aureus 
(MRSA) and methicillin-resistant Staphylococcus epidermidis (MRSE)[1].
Results: A two-compartment (one for plasma and one for CSF) linear 
model was found to be the most appropriate. LNZ was widely distrib-
uted into the CSF with a mean ratio of AUCCSF/AUCplasma of 90% for 
unbound concentrations. No difference in the penetration of LNZ into 
the CSF was observed between patients with and without meningitis. 
PTAs (AUC/MIC > 100) were greater than 90% only for MICs ≤ 0.5 mg/L 
after administration of.
the standard dosing regimens, suggesting no efficacy against MRSA 
and MRSE infections (CFR ≤ 13% and 70%, respectively).
Conclusions: Our results confirmed that 100% of unbound form of 
LNZ diffuse in CSF at steady-state [2- 4], which could allow a plasma 
therapeutic drug monitoring to estimate the free concentration of LNZ 
in CSF to adapt treatments. However, according to our results, none 
of the studied dosing regimens reached widely the PKPD target. For 
the usual dosing regimen, linezolid CSF concentrations seem insuffi-
cient to treat MRSA and MRSE with MICs upper than 0,25 mg/L in ICU 
patients with CNS infections.

PTA (AUC/MIC > 100) and CFR of Linezolid in CSF.
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Introduction: Percutaneous tracheostomy (PT) is a widely performed 
procedure in intensive care units (ICUs). The use of ultrasound (US) 
prior to tracheostomy is described as a tool that can minimize some of 
the potential complications of this procedure. There are scant reports 
in the literature regarding the description of the technique. We pre-
sent the ultrasound protocol of our unit, permormed by intensivists as 
well as the findings of anatomical alterations encountered.
Methods: Retrospective descriptive study. Neck ultrasounds per-
formed prior to PT were evaluated between July 2010 and March 2023 
in the ICU of Hospital Regional Concepción, Chile. The USs were per-
formed bedside by an intensivist in all patients in which the require-
ment for PT was defined. The indication for PT was made according 
to local protocols and adjusted to clinical guidelines. The technique 
includes a review of airway characteristics, venous and arterial vessels, 
and masses. Specific search for vascular alterations or masses on the 
path of puncture, presence of goiter and presence of masses or nodes 
and deviations of the trachea (Figure  1). According to the findings, 
ultrasounds were classified into three groups: (1) Neck US suitable for 
standard PT technique (2) Neck US suitable for PT with precautions (3) 
Neck US contraindicates PT (Fig.  2). Findings that contraindicated PT 
were arterial structure, large caliber venous structure or mass on the 
puncture path and major tracheal deviation.
Results: During the study period, 820 ultrasound evaluations for 
PT were performed. They were distributed as follows: 782 patients 
(95.37%) group 1, 26 (3.17%) group 2, 12 (1.46%) group 3. The main 
findings were vascular (19), followed by masses (13) and deviations 
of the trachea (6). In group 2, alterations were 10 veins and 2 arteries 
between the trachea and the skin but lateral to the puncture path; 5 
peritracheal adenopathies; 5 minor tracheal deviations (3 due to ade-
nopathy, 1 post-surgical retraction, 1 unknown cause) and 4 goiters. 
In group 3, the alterations were 3 elongations of the brachiocephalic 
trunk, 3 large caliber arteries and 1 vein in the puncture path; 3 masses 
on the puncture path; 1 major tracheal deviation; 1 multinodular 
goiter. The PTs performed in group 2 had no immediate or ICU-stay 
complications. Of the PTs group 3, 10 were successfully performed sur-
gically. The remaining 2 cases corresponded to brachycephalic trunk 
elongation and aberrant artery with a larger caliber in the tracheos-
tomy region. After evaluation by otorhinolaryngology with secondary 
image, it was decided to maintain the orotracheal tube until extuba-
tion. The group of all altered USs (2 and 3) had no special characteriza-
tion in age, sex, or external anatomical features of the neck.
Conclusions: The presented method for screening altered structures 
using ultrasound prior to percutaneous tracheostomy, is simple to per-
form, reproducible, and identifies important alterations that can con-
dition severe complications of this procedure.
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Figure  1 (abstract 001316) Neck ultrasound protocol performed 
on patients with percutaneous tracheostomy indication prior to the 
procedure

Figure  2 (abstract 001316)  Examples of ultrasound (US) prior to 
percutaneous tracheostomy (PT). A: Neck US suitable for standard PT 
technique. B: Neck US suitable for PT with precaution. C: Neck US con-
traindicates PT.
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Introduction: Apart from their oxygen-carrying capacity, synthetic 
haemoglobin-based oxygen carriers (HBOCs) can also scavenge reac-
tive oxygen species (ROS). They may therefore play a useful role in mit-
igating reperfusion injury following resuscitation from hypoxic insults 

in addition to providing an alternative to blood transfusions. HBOCs 
typically scavenge nitric oxide (NO), elevating blood pressure. While 
higher doses result in adverse outcomes related to excessive vasocon-
striction (1), low doses that only marginally raise Hb levels and novel 
recombination techniques may be both safe and efficacious.
Objectives: To examine the safety profile of a novel, genetically engi-
neered, recombinant and homogenously PEGylated HBOC given at 
low dose to instrumented healthy rats.
Methods: Under brief anaesthesia, healthy male Wistar rats (n = 12, 
approx. weight 300  g) underwent tunnelled central venous and 
carotid artery access. The lines were connected to a tether system 
that enabled free movement and access to food and water in their 
cages upon recovery. The animals were then randomised to receive 
either an intravenous bolus of HBOC (8.33 mL/kg) or Ringer’s Lactate 
(RL). At pre-specified timepoints, blood pressure and temperature 
were recorded, and blood samples taken for blood gas analysis, organ 
function (troponin, creatinine, urea, bilirubin, albumin, ALT, CK and tri-
glycerides), and inflammatory markers (IL-6, IL-10, C3a and C5a). Echo-
cardiography was performed at baseline and at study end (24 h) under 
anaesthesia.
Results: The novel recombinant HBOC was well tolerated by the rats 
with no change in behaviour or appearance. No significant differences 
were found in lactate, acid–base balance, oxygenation variables and 
electrolytes. Cardiorespiratory function, temperature, weight, and 
markers of inflammation and organ function markers were similar at 
study end for both groups. The only exceptions were an increase in 
aortic blood flow peak velocity (P = 0.047) and a clinically insignificant 
rise in creatinine (P = 0.04) in HBOC treated rats (Figure  1). The engi-
neered mutations of the current HBOC, targeting promotion of oxida-
tive reactions and NO scavenging, did result in no impact on the blood 
pressure.
Conclusions: An intravenous bolus of our novel recombinant homog-
enously PEGylated HBOC did not result in any of the toxicity effects 
previously reported with higher doses of other HBOCs. We are now 
progressing to studies assessing its impact on ischaemia–reperfusion 
injury.

Figure 1 (abstract 001317) Creatinine, peak velocity, and blood pres-
sure. RL: Ringer’s Lactate; HBOC: Haemoglobin-Based Oxygen Carrier; 
BL: Baseline; h: hour; m: minute. All times stated for blood pressure are 
from the onset of i.v. drug infusion. Peak velocity and creatinine were 
performed at 24 h. *P < 0.05
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Introduction: Medical nutrition in the Intensive Care Unit (ICU) 
needs to be tailored to meet patients’ needs. It is not well established 
whether patients with SARS-Cov2 Acute Respiratory Distress Syn-
drome (ARDS) present differences compared to other ARDS patients in 
terms of calories – protein intake.
Objectives: We aimed to assess current clinical practices in terms of 
delivering protein support in critically ill patients with respiratory fail-
ure due to SARS-Cov2 or other severe ARDS etiologies.
Methods: We prospectively included mechanically ventilated 
patients due to SARS-Cov2 ARDS (ARDScov) or ARDS of other eti-
ologies (ARDSot) who were hospitalized in the ICU of a tertiary 
hospital during the SARS-Cov2 pandemic period (2020—2021). 
The primary outcome of the study was the protein-intake/pro-
tein calculated demand ratio (pi/pc); this ratio was defined as the 
daily protein intake to daily caloric demands calculated by the 
European Society for Clinical Nutrition and Metabolism (ESPEN) 
formula.
Results: A total of 150 patients were included; 75 patients with severe 
ARDScov and 75 with severe ARDSot. The median (IQR) pi/pc was 
significantly lower (p = 0.04) in the ARDScov group 0.423 (0.33;0.52), 
compared to ARDSot (0.597, 0.40;0.79). Serum albumin values (mg/
dl) measured on the first ICU day of were similar between the two 
groups (3.03, 2.9;3.1 vs 3.0, 2.8;3.2). Serum albumin (mg/dl) was sig-
nificantly lower in ARDScov patient group on the seventh ICU day 
(2.54, 2.4;2.6 vs 2.79, 2.6;2.9 respectively, p = 0.01). ARDScov patients 
reached 42.43% (35.5;49.37) of the ESPEN recommended target com-
pared to ARDSot patients who reached on average 64.92% (51.9;77.94) 
(p = 0.001). In ARDScov group, the pi/pc correlated significantly with 
the number of regurgitation episodes during ICU hospitalization 
(r = 0.30, p = 0.02).
Conclusions: This study shows that accomplishing recommended 
by ESPEN targets among patients with COVID-19 may be challeng-
ing. A specific strategy of nutritional intervention in SARS-Cov2 ARDS 
patients may be helpful to improve outcomes.
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Introduction: In infectious disease pandemics such as coronavirus 
disease 2019 (COVID-19), the number of severely ill patients requiring 
intensive care increases rapidly, and there is concern that the stand-
ard health care delivery system cannot provide the necessary medical 
care. Therefore, a flexible system must be established to prepare for 
a pandemic even in non-pandemic times. With centralization of the 
health care delivery system, which has been an issue in Japan, hos-
pitals may be able to provide more advanced medical care; on the 
other hand, with the increased number of patients due to a pandemic, 
it may not be possible to treat all patients. Not only intensive care 
physicians but also various specialists in intensive care units need to 
conduct medical procedures such as mechanical ventilation and extra-
corporeal membrane oxygenation (ECMO) for severely ill patients. 
Thus, during the COVID-19 pandemic, severe cases had to be treated 
at nearby or family medical institutions that do not ordinally handle 
severely ill patients.
Objectives: To examine the severe infectious disease medical sys-
tem during a future pandemic, an analysis of the trends in the health 
care delivery system for severe COVID-19 patients in Japan was 
conducted.

Methods: We analyzed data published by the Japanese government 
from January 2021 to February 2023. The number of hospitalized 
COVID-19 patients in all hospitals in Japan was collected using mainly 
the Gathering Medical Information System (G-MIS), and the number of 
positive COVID-19 cases in all medical facilities in Japan was collected 
by a law using mainly the Health Center Real-time Information-sharing 
System on COVID-19 (HER-SYS). We used the values obtained on the 
last Wednesday of each month.
We analyzed the relationship between the number of hospitalized 
COVID-19 patients and the number of hospitals that handle hospitali-
zation of COVID-19 patients.
Results: The median total number of positive COVID-19 cases per 
day was 24,125 (interquartile range: 3,116–73,258), total number of 
hospitalized COVID-19 patients on ECMO or ventilators (HE) was 259 
(93–387), and number of hospitals with HE was 129 (64–173). The total 
number of HEs showed a strong positive correlation with the number 
of hospitals with HE (correlation coefficient: 0.958 (95% confidence 
interval: 0.905–0.981), p < 0.001). Regarding the total number of HEs in 
each hospital, the proportion of hospitals with 1–4 HEs was negatively 
correlated (− 0.935 (− 0.971 to − 0.857), p < 0.001), and the proportion 
with ≥ 5 HEs positively correlated, with the total number of HEs (0.935 
(0.857–0.971), p < 0.001).
Conclusions: As the number of patients with severe COVID-19 
increases, the number of hospitals providing care for such patients is 
also increasing. Our results suggest that the number of severe cases 
during a pandemic did not exceed the number of patients that can 
be handled at hospitals in Japan, which may be because a sufficient 
health care delivery system was in place.

References
1. None

Topic: Critical care organisation, quality management, information 
systems, outcomes

001324  
Alterations in regional brain microcirculation in patients with sepsis: 
a prospective study using contrast‑enhanced brain ultrasound
D. N.  Nguyen1, L.  Huyghens2, T. M.  Nguyen3, M.  Diltoer4, J.  Jonckheer5, JL. 
 Vincent6

1ICU, UZ Brussel, Jette, Belgium; 2Cerebral Resuscitation Group, 
VUB Jette, Jette, Belgium; 3Cardiology, UCLouvain Brussels Woluwe, 
Woluwe-Saint-Lambert, Belgium; 4Intensive care unit, UZ Brussel, Jette, 
Belgium; 5Intensive care, UZ Brussel, Jette, Belgium; 6Soins intensif, ULB 
Erasme, Brussels, Belgium
Correspondence: D.N. Nguyen
Intensive Care Medicine Experimental 2023, 11 (Suppl 1):001324

Introduction: Alterations in brain microcirculatory (BMC) in patients 
with sepsis and septic shock have not been well studied. The phenom-
enon could be studied by Using enhanced-contrast brain ultrasound 
(CEUS) with microbubble contrast administration., we prospectively 
investigated the clinical impact of brain microcirculation (BMC) altera-
tions in patients with sepsis and septic shock.
Objectives: We studied (a) If CEUS could detect BMC alterations in 
sepsis (b) If these alterations are associated with alterations in global 
brain perfusion and cerebral autoregulation disturbance? (c) If these 
alterations are associated with cerebral complications and worse 
outcome?
Methods: For three days, mean arterial pressure, cardiac index (by 
transthoracic echocardiography), cerebral blood flow (by echo-color 
duplex of the carotid and vertebral arteries), brain autoregulation and 
the mean flow velocities of the middle cerebral arteries (by transcra-
nial echo-color doppler) were simultaneously evaluated in 58 patients 
with sepsis. CEUS assessed BMC alterations with the changes of the 
time-intensity perfusion curves variables (including time-to-peak and 
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peak-intensity) in different regions of interest of brain parenchyma. 
Brain injury was confirmed on computed tomography or magnetic 
resonance imaging. Coma and delirium were evaluated using the 
Glasgow Coma Scale or the Confusion Assessment method in the ICU, 
respectively.
Results: There was no difference between survivors and non-survivors 
in cardiac index, mean arterial pressure, cerebral blood flow and the 
mean flow velocities of the middle cerebral arteries over three days. 
The non-survivors developed more BMC alterations with prolonged 
time-to-peak (p < 0.01) and decreased peak-intensity (p < 0.01) in the 
left lentiform nucleus and left white matter of the temporo-parietal 
region of the middle cerebral artery. Non-survivors also developed 
more frequently coma, delirium in the ICU and had more frequently 
impaired brain autoregulation and signs of brain injury on imaging 
than survivors (all p < 0.01).
Conclusions: In patients with sepsis, non-survivors developed more 
brain complications than survivors, and this was associated with more 
severe microvascular alterations in the brain.
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Introduction: Introduction—Sepsis is defined as the dysregulated 
host response to infection resulting in organ dysfunction and, in 
some cases, death. Survivors frequently develop cachexia and myo-
pathy which impairs recovery and increases long term mortality. In 
conditions akin to sepsis, including burn injury and cancer-associated 
cachexia, this has been attributed to catabolism driven by hyper-
metabolism due to a process called ‘browning’. Browning describes 
the switch of energy-storing white adipose tissue to a thermogenic 
energy-burning brown adipose tissue-like phenotype. Browning is 
characterised by increased mitochondrial density, multiloculation of 
lipid droplets and expression of thermogenic mechanisms including 
the canonical marker of browning—uncoupling protein 1, aka ’ther-
mogenin’. Identification and prevention of browning may reduce mus-
cle wasting in survivors of sepsis.
Objectives: Establish whether browning of white adipose tissue 
occurs and drives hypermetabolism and muscle wasting in survivors 
of an animal model of sepsis.
Methods: Experimental sepsis was induced in rats using intraperito-
neal zymosan which causes a prolonged inflammatory insult. Immu-
nofluorescence and body and muscle mass were used to identify 
cachexia and myopathy. Expression of thermogenic browning mecha-
nisms were studied in epididymal (eWAT) and retroperitoneal adipose 
tissue and (rpWAT) using thermal imaging, high resolution respirom-
etry, RNA-sequencing and Western blot. Mitochondrial function and 
adipose tissue architecture was interrogated by multiphoton imaging 
of live adipose tissue explants.
Results: Rats with zymosan peritonitis developed a sepsis-like illness 
with a mortality of 17% at 14 days. Compared to sham animals, sepsis 
survivors developed hypermetabolism, cachexia and myopathy with 
reduced muscle mass and myofibre thickness. Oxygen consumption of 
eWAT and rpWAT per milligram of tissue was elevated at days 3, 7 and 
14 of sepsis recovery, however, when controlled for lipid droplet size or 
mitochondrial or cell number, the increase was abolished. Compared 
to sham, RNA sequencing of rpWAT showed inflammation and down 
regulation of genes related to oxidative phosphorylation and thermo-
genesis at 14 days after septic insult. UCP1 protein was not expressed. 
Notably, SERCA2 mRNA and SERCA2 protein were increased, sug-
gesting increased calcium cycling. Multiphoton microscopy showed 
neither increased mitochondrial density nor lipid multiloculation 
consistent with browning. The NAD (P)H pool was, however, more oxi-
dised in tissue from animals recovering from sepsis, potentially indi-
cating increased or altered metabolism.
Conclusions: Hypermetabolism, cachexia and myopathy in the recov-
ery phase of experimental sepsis are not caused by classical browning. 
Calcium cycling mechanisms in adipose tissue may be implicated. The 
findings are counter to many established studies and merit further 
investigation.
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Introduction: Patients undergoing invasive mechanical ventilation 
(MV) accumulate tracheal secretions below and above the endotra-
cheal tube (ETT) cuff. Tracheal suctioning is required to prevent com-
plications due to secretion retention, but such a procedure is not free 
from risks. To promote secretion clearance, a new cuff controller device 
has been recently developed [1]. The cuff controller, synchronized with 
the mechanical ventilator, performs an artificial cough maneuver with 
a fast cuff deflation/inflation cycle within the inspiratory time, thus 
generating a gas flow around the ETT cuff towards the mouth (artificial 
cough flow).
Objectives: To assess safety and efficacy of the device in promoting 
secretion clearance.
Methods: The study was approved by the local Ethical Committee. 
Adult subjects, admitted to general intensive care unit and under-
going invasive MV, were enrolled. At enrollment, a first deep mouth 
aspiration was performed and the device was connected to the ETT 
cuff, target pressure 25 cmH2O. A sigh (total inspiratory pressure 35 
cmH2O, inspiratory time 2 s, once per minute) was introduced in the 
ventilatory settings for device activation. The ETT cuff deflation/infla-
tion cycle lasted around 1.2 s. The artificial cough maneuver was con-
secutively performed 3 times and then a second mouth aspiration was 
performed in order to assess the primary outcome, represented by the 
presence or absence of oral secretions (Responders and Non-Respond-
ers, respectively). Safety was evaluated as the presence of adverse 
events during each maneuver. Study population was described 
according to clinical and demographic characteristics assessed at 
enrollment. For each maneuver, artificial cough flow was estimated 
as the leaked volume (residual volume at end-expiration measured by 
the ventilator) divided by 1.2 s.
Results: We enrolled 30 patients (66.7% males, mean age 
60.1 ± 18.5 years, mean body mass index 26.0 ± 7.2) and half of them 
undergoing controlled ventilation. Device activation was feasible for 
all patients and two adverse events were recorded (reactive cough 
and transient hypotension resolved with volume infusion). For two 
patients, the primary outcome was not evaluated due to logistical 
issues. The second mouth aspiration detected secretions in 22 patients 
(Responders 78.6% of 28). Demographical and clinical characteristics 
did not statistically differ between Responders and Non-Responders. 
Prevalence of Responders did not differ according to the ventila-
tion mode (p = 0.6483). Artificial cough maneuvers produced a mean 
cough flow of 17.9 ± 10.4 L/min and no statistical difference between 
mean cough flow was detected between Responders and Non-
Responders (p = 0.8011) (Figure 1).
Conclusions: Our study showed that the tested ETT cuff controller 
was safe and feasible and it was able to promote tracheal secretion 
transfer to the mouth.

 Figure 1 (abstract 001326)  Boxplot of artificial cough flows during 
device activation
Figure shows the distribution of artificial cough flow observed 
during each maneuver (1st, 2nd and 3rd maneuver) and the dis-
tribution of mean and maximum value observed among the three 
maneuvers.
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Introduction: Non-invasive respiratory support, such as high flow 
nasal oxygen (HFNO) or non-invasive ventilation (NIV), have the poten-
tial to reduce the risk of invasive mechanical ventilation in hypoxemic 
patients with COVID-19. However, randomized clinical trials demon-
strate conflicting results, the number of included patients is limited, 
and real-world practice data remain scarce.
Objectives: To determine whether an approach that includes HFNO 
or NIV is superior to conventional oxygen therapy (COT) in reducing 
the risk of invasive mechanical ventilation in hospitalized hypoxemic 
patients with COVID-19.
Methods: We emulated a target trial using the National COVID Cohort 
Collaborative data on COVID-19 patients [1]. We included adult hypox-
emic patients (P/F ratio ≤ 200 mmHg) within their first 24 h of hospital 
admission with a SARS-CoV-2 infection. Pregnant patients, patients 
with hypercapnia (PaCO2 > 45  mmHg), or a do not resuscitate order 
were excluded. We compared three treatment arms: HFNO, NIV, and 
a control group with only COT, started within a grace period of six 
hours after meeting the eligibility criteria. The primary outcome was 
intubation within 28  days. We censored patients if they had a hospi-
tal transfer or an unknown hospital discharge destination. Subgroups 
were based on BMI, respiratory rate, P/F ratio, and PaCO2. We used the 
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inverse probability censored weighted (IPCW) Aalen-Johansen estima-
tor to estimate the 28-day cumulative incidence of intubation for the 
three arms.
Results: Of the almost 5 million patients admitted to the hospital with 
COVID-19, 10.894 met the eligibility criteria, of which 1.274 initiated 
HFNO, 641 initiated NIV, and 8.655 did not start HFNO/NIV within the 
grace period. The unadjusted cumulative 28-day risk of intubation was 
48% in the HFNO arm, 57% in the NIV arm, and 24% in the COT arm. 
With an initial, albeit still incomplete, adjustment, the 28-day risk of 
intubation was 38% for the HFNO arm, 51% for the NIV arm, and 20% 
for the COT arm. These correspond to risk differences of 18% (HFNO 
vs COT), -13% (HFNO vs NIV), 31% (NIV vs COT). The restricted (at day 
28) mean time to intubation was 7 days for HFNO, 12 days for NIV, and 
3  days for COT. Results will be bootstrapped for reliable confidence 
intervals and analysed for the subgroups.
Conclusions: We observe a trend among hypoxemic patients with 
COVID-19 that NIV as initial treatment increases 28-day cumulative 
incidence of intubation compared to HFNO or COT.
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Introduction: Trauma is one of the major causes of death worldwide. 
Severed injured patients will be triaged by the trauma team activation 
criteria (TTAC) to receive immediate care from a trauma team.
Objectives: This research aimed to identify the mortality rate and pre-
dictors for the mortality of patients who met the TTAC.
Methods: This is a retrospective cohort study that collected data from 
a trauma registry. All patients who arrived at the emergency depart-
ment and met the TTAC within 1 h after arrival were eligible. The ini-
tial vital signs, initial clinical examination, and laboratory results were 
collected. The univariable analysis was performed and the parameters 
were selected for multivariable analysis and the predicting score was 
derived from the coefficients.
Results:: A total of 878 patients were eligible for the cohort. The 
28-day mortality rate was 15.7%. The multivariable analysis showed 
that age ≥ 60 years (OR 8.6, 95%CI 4.2–17.5, p < 0.001), GCS ≤ 8 (OR 6.0, 
95%CI 3.3–11.1, p < 0.001), Base excess (BE) ≤ –10 mEq/L (OR 9.6, 95%CI 
5.2–17.9, p < 0.001). The SAB score comprised of age ≥ 60  years = 1, 
GCS ≤ 8 = 1, and BE ≤ –10  mEq/L = 1. At the cut point of 2, the score 
had a sensitivity, specificity, positive predictive value, and negative 
predictive value of 52%, 94%, 60%, and 92%, respectively.
Conclusions: The SAB score can be a tool to classify trauma patients 
who met TTAC into a higher tier for more intensive management.
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Introduction: PICS is a syndrome that involves the alteration of dif-
ferent spheres such as emotional, physical and neurocognitive. It has 
been demonstrated that critically ill patients who have been admitted 
to the ICU have increasingly more risk factors to develop PICS such 
as delirium, invasive (IMV) and non-invasive mechanical ventilation 
(NIMV), ARDS, multi organ failure, sepsis, cardiac arrest etc.. Most of 
these patient are not fully recover a year after they ICU discharge, even 
after 5  years after ICU discharge. It is important to detect and treat 
PICS.
Objectives: To analyze the prevalence of PICS and the need for outpa-
tient clinic in its diagnosis and treatment.
Methods: Descriptive observational study conducted in the post-ICU 
outpatient clinic of a 28-bed polivalent ICU. Between 04/2021 and 
12/2022. Patients who met at least one of the risk factors for devel-
oping PICS (IMV or NIMV > 2 days, ARDS, delirium, cardiac arrest with 
recovery, sepsis, multiorganic failure) were included. Follow-up was 
conducted at 1,3,6 and 12  months after ICU discharge. The spheres 
that comprise PICS (physical, psychological and cognitive) were 
assessed using validated scales (MRC, MOCA, HADS, Barthel, clinical 
frailty score, SARC-F score SF-12).

https://doi.org/10.1093/jamia/ocaa196
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Results: 93 patients at risk of developing PICS were followed in the 
ICU outpatient clinic. Median age was 62 years old (52–70), 74% (69) 
male, median APACHE of 17 (13–24), median SAPS III of 52 (45–55) and 
median Barthel of 100. 73% (68) were admitted due to respiratory fail-
ure, 63% (59) due to SARS COV 2.
84% (78) developed PICS. The neurocognitive sphere was the most 
frequently altered (73%), followed by physical sphere (60%) and psi-
cologycal sphere (18% anxiety and 18% depression) (Figure  1). 40% 
(37) were affected in two spheres, 28% (26) only one and 17% (16) 
in all three (Fig.  2). The most frequent combination was neurocogni-
tive and physical impairment (30%), followed by only neurocogni-
tive impairment (21%) and impairment in all three spheres (17%) 
(Fig.  3). A poor perception of quality of life was found. 84% (78) had 
global SF12 < 75%, 71% (66) physical SF12 < 75% and 83% (77) mental 
SF12 < 75%.
60% (56) of the patients were referred to other specialists. The most 
frequent were 48% (45) to neuropsychology, 20% (19) to mental 
health, 10% (9) to otorhinolaryngology, 9% (8) to rehabilitation.
Conclusions: There is a high incidence of PICS in patients with risk fac-
tors after ICU discharge.
Post-ICU outpatien follow-up is necessary to detect and treat patients 
with PICS.
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Introduction: Nosocomial central nervous system (CNS) infection is 
rare but of bad prognosis, leading to devastating neurological compli-
cations and increased rate of mortality. The difficulty in treating noso-
comial CNS infection is due to the blood brain barrier (BBB) making it 
a challenge to attain effective concentration at target site and being 
effective against multi-drug resistant (MDR) bacteria common in noso-
comial CNS infection (1). Meropenem is a broad-spectrum antibiotic 
recommended in the treatment of nosocomial CNS infection (2).
Objectives: The main objective of our study was to describe distribu-
tion of meropenem at target site in patient with acute brain injury.
Methods: We included in a national prospective multicenter study 
(CPP17-016a/2017- 002993–37), 25 brain injured patients with an 
EVD and treated with meropenem for CNS or other infections. Blood 
and CSF were collected at different time depending on the dosing 
regimen: intermittent infusion (2 g/8 h or 2 g/6 h), continuous infusion 
(6-8 g/Day) with or without loading dose of 2 g. Total plasma and CSF 
concentrations (C°) were obtained by a Liquid Chromatography cou-
pled with Tandem Mass Spectrometer. Unbound plasma (Plu) C° was 
calculated from meropenem protein binding of 2%. From a non-com-
partmental analysis, C° time profiles of meropenem were obtained. 
CSF to plasma ratio, of area under the curve (AUC) of C° over time for 
intermittent dosing (AUCCSF/AUCPlu), of C° at steady state for con-
tinuous infusion (CCSF/CPlu), were calculated, representing the rate of 
meropenem penetration into CSF. We then performed a PK population 
modelling with a Monte Carlo Simulation (MCS) to obtain probability 
of target attainment (PTA) and Cumulative fraction response (CFR). PTA 
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and CFR were performed for patients without CNS infection (type 0) 
and with CNS infection (type 1).
Results: We included 25 patients after informed consent, (mean age: 
54 ± 16,20  years old), and analyzed 114 blood and 135 CSF samples. 
For all patients (with and without CNS infection) mean AUCCSF/AUC-
Plu was 0.15 ± 0.12 and CCSF/CPlu was 0.07 ± 0.06. PTA:100%T > MIC 
was reached in plasma for continuous infusion. For a MIC = 2 µg/ml in 
patients with CNS infection, PTA in CSF was 40% for 2 g every 8 h, 60% 
for 2 g every 6 h, 50% for 6 g/Day of continuous infusion after loading 
dose of 2 g and 65% for 8 g/Day of continuous infusion after loading 
dose of 2 g. CFR were higher than 90% for all species studied except 
Pseudomonas aeruginosa in patients with and without CNS infection.
Conclusions: As described in literature, Meropenem poorly penetrates 
the CSF with a large interindividual variability (3, 4). The appropriate 
strategy to achieve optimal therapeutic concentrations for an optimal 
pharmacodynamic efficacy in most of CNS infections with GNB except 
for Pseudomonas aeruginosa or GNB with high MIC 36 36 seems to be 
6  g/day continuous infusion. For intermittent dosing regimen longer 
duration of infusion should be preferred. For Pseudomonas aeruginosa, 
higher daily dose of meropenem should be considered and further 
studies are needed. For a probabilistic treatment 8 g/day should prob-
ably be preferred first and in case of identification of a difficult to treat 
bacteria, a therapeutic drug monitoring of meropenem in CSF could be 
proposed to avoid treatment failure. The practice of therapeutic drug 
monitoring should be further studied to be proposed in routine.
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Introduction: BACKGROUND: Coronavirus disease 19 (Covid-19) has 
been one of the most common causes of acute respiratory distress 
syndrome (ARDS), being responsible for a pandemic with almost 7 
million deaths certified. Severe forms of ARDS can be supported with 
veno-venous extracorporeal membrane oxygenation (VV-ECMO). A 
specific population where the use of VV-ECMO for Covid-19 ARDS 
has been repeatedly reported is in young women in the peripartum 
period.
Objectives: OBJECTIVES: We aimed at performing a systematic review 
to summarize the results of the current literature on VV-ECMO in peri-
partum women with Covid-19 ARDS.
Methods: METHODS: We performed web-based search on Pubmed 
(last update 31.03.2023) to identify relevant articles; the protocol was 
regularly registered on PROSPERO. We included only articles published 
in English. Data were inserted independently by two authors (LM, 
SP) in an Excel database, and cross-checked by two authors (LLV, FS). 
We primarily focused on maternal and fetal mortality, recording also 
maternal and gestational age, as well as values of PaO2/FiO2 (P/F) ratio 
at cannulation, VV-ECMO duration and intensive care unit (ICU) and 
hospital length of stay (LOS).

Results: RESULTS: Our systematic search retrieved 131 items on Pub-
Med. As reported in Table 1, we finally included 11 studies, including 
8 retrospective studies (5 of them being single-center studies, 2 multi-
center studies and 1 cohort study), 2 prospective studies (1 of them 
being single center study and 1 multicenter study), 1 prospective and 
retrospective cohort study, with a total of 191 patients. Among them, 
151 were prepartum and 40 postpartum women (mean age 31 years). 
Average P/F ratio at cannulation was 72 with a mean duration of VV-
ECMO of 22 days. Only 4 studies reported data on ICU and 3 on hos-
pital LOS, with a mean of 43 and 63  days, respectively. The average 
maternal and fetal mortality were 17.8% (30/168, n = 10 studies) and 
20.7% (12/58, n = 8 studies), respectively. Notably, the largest study 
did not report data on fetal mortality.
Conclusions: CONCLUSIONS: In our systematic review of case series 
and studies reporting data from pregnant women supported by VV-
ECMO for severe ARDS due to COVID-19, we found that maternal and 
fetal survival stands around 80%. Such results seem rather good con-
sidering these were obtained during previously unexperienced pan-
demic conditions.
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Introduction: The rising incidence of Gram-negative bacteria is 
a global threat (1, 2). Positively charged liposomes are preferen-
tially attracted to the negatively-charged Gram negative bacterial 
membrane (Figure  1) and can be used to potentially overcome mul-
tidrug-resistant bacterial infections by achieving higher target 
concentrations.
Methods: Meropenem was encapsulated within cationic liposomes. 
The in vitro antimicrobial efficacy of free (non-liposomal) and cationic 
liposome-encapsulated meropenem was compared by determination 
of minimum inhibitory concentration (MIC) against different bacterial 
strains.
To assess liposomal safety in vitro, healthy volunteer whole blood was 
incubated with standard or liposomal meropenem for 6 h at thera-
peutic (10mcg/ml and 30mcg/ml) and supra-therapeutic (100mcg/ml) 
concentrations. Leucocyte toxicity was evaluated by measurement of 
reactive oxygen species (ROS) production and cell viability using flow 
cytometry.
Results: Depending on the specific charge, phospholipid composi-
tion, and sizes of liposomes, the efficacy of liposomal meropenem 
was as high as 125-fold compared to free meropenem (Fig. 2). Even at 
supratherapeutic concentrations, liposomal meropenem formulations 
were associated with minimal, if any, increase in leucocyte ROS or cell 
death.
Conclusions: Cationic liposomal meropenem enhanced bactericidal 
activity in-vitro compared to free meropenem, and were non-toxic 
in vitro. Assessment of efficacy, safety, and pharmacokinetics of lipo-
somal antibiotics needs to be assessed in an in vivo model of sepsis.

Figure  1 (abstract 001336)  (a) Bacterial targeting is mediated by 
cationic lipids (red), which directs liposome binding to negatively 
charged lipids in bacterial cells (green). (b) Confocal laser scanning 
microscopic (CLSM) showing antibiotic liposomes (red) co-localise 
selectively with E.coli (green) cells and not erythrocytes (bright field)

Bars indicating reduction in minimum inhibitory concentrations (MIC, 
in microg/mL) of three formulations of cationic liposomal meropenem 
(each at 2 sizes) against free meropenem against laboratory strains of 
common pathogens.
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Introduction: Carotid Endarterectomy (CEA) surgery has an increased 
risk of postoperative stroke, as well as hyperperfusion syndrome. Thus, 
postoperative strict control of Blood Pressure is crucial. Our institu-
tional target range is a postoperative systolic BP (sBP) within 130-
145 mmHg. The goal of our study was to observe the efficacy of the 
use of clevidipine to control sBP within the established target range. 
Our hypothesis was that clevidipine is more effective than standard 
management in controlling BP.
Methods: This is an observational prospective cohort study. Data 
from consecutive patients older than 18  years old undergoing 
carotid endarterectomy were prospectively collected from April 
2018 to October 2021. This study was approved by the Institutional 
Review Board (IRB). The primary outcome was the Area Under the 
Curve for systolic Blood Pressure (AUC-sBP) normalized per hour 
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(mmHg x min/h) during the first 6 h postoperatively. It measures the 
amount and time of sBP being below or above the pre-established 
target range (130-145  mmHg). Non-parametric test (Wilcoxon rank-
sum and Fischer´s exact test) were used to compare the continuous 
and dichotomic variables between groups. Stata 13.1 was used for 
data analysis.
Results: Data from 97 consecutive patients were prospectively col-
lected. Clevidipine was used in 44 of them, while for the other 53 
patients in the non-clevidipine group, labetalol was used in 38 
patients, while 15 patients needed a combination of labetalol plus 
urapidil to maintain sBP within the pre-established target range. The 
clevidipine group showed higher baseline sBP (mean ± SD 144 ± 15 vs 
140 ± 7 mmHg, SMD − 0.34).
The use of clevidipine was associated with a significantly lower AUC- 
sBP (mmHg x min /h) compared to the non-clevidipine group (median 
[IQR], 120 [92–150] vs 240 [240–300] mmHg x min/h, p < 0.00001). 
Results were confirmed after adjusted linear regression analysis (coef. 
-220 mmHg x min/h (95% CI -293 -146), p = 0.0001). The mean total 
cumulative dose of clevidipine was 58 ± 86 mg, mean ± SD. The mean 
time of clevidipine use was 14 ± 10 h, mean ± SD. No adverse effects 
were observed associated with the use of clevidipine.
Conclusions: In our cohort, the use of clevidipine was associated 
with higher efficacy for Blood Pressure control after Carotid Endarter-
ectomy compared to the use of labetalol or urapidil, without adverse 
effects observed.
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Introduction: Despite utilization of enteral feeding has a highly prom-
inent impact uponcritical care in intensive care units (ICU), serious and 
maybe even lethal related complicationscan occur because of the poor 
nasogastric tube (NGT) replacement. NGT is a procedureroutinely per-
formed in patients with enteral feeding and assessing correct nasogas-
tric tubeplacement is vital. Today, chest X-ray is universally accepted as 
a gold standard to confirm correct positioning of NGT. However, alter-
native methods are introduced because of some chest radiography 
related demerits like high financial cost, further time required for X-ray 
confirmation, as well as multiple radiation exposure in some cases.
Objectives: OBJECTIVES: In the current study, we aimed to evalu-
ate diagnostic accuracyof some of the alternative methods including 
end-tidal CO2 (ETCO2), pH analysis and point-of-careultrasonography 
(POCUS) in comparison to chest X-ray.
Methods: We reviewed main alternative methods including end-tidal 
CO2 (ETCO2), pHanalysis and point-of-careultrasonography (POCUS) 
and compared them accuracy with chest X-ray. An electronic literature 
search was conducted until 2023, using PubMed, Web of Sciencesand 
Scopus. Studies with all epidemiological designs like observational 
and randomized controltrials were considered.

Results: Our review indicated that sensitivity of POCUS in observa-
tional studies wasbetween 0.91% (95% CI, 83–96%) and 100% (95% CI, 
97–100%) with specificity ranged from 67% (95% CI, 9–99%) to 100% 
(95% CI, 74–100%). In an RCT in 118 patients, sensitivity of POCUS was 
reported 96.5% (95% CI, 88–99.6%) with PPV 98.2% (95% CI, 98.1–
98.3%). In astudy the pH measurement was not confirmed as a reli-
able technique for confirming NGT placement. Another investigation 
suggested mild diagnostic accuracy in pH with cutoff equal to 4.25 
(AUC 0.79, p < 0.001). The ROC analysis for ETCO2 with a cut point of 
25.5 mmHg reached 1.0 (AUC 1.0, p < 0.001).
Conclusions: It seems that ETCO2, POCUS, and pH could be good 
alternatives for chest X-ray respectively. But strong RCTs with large 
sample size should be performed for comparing diagnostic accuracy 
of these methods with each other at the same time.
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Introduction: Telomere shortening is associated with an impairment 
of the immune system, which is explained by the progressive decline 
in physiological homeostasis associated with aging. The severity of 
acute respiratory distress syndrome (ARDS) depends on the amount of 
etiologic substances with corresponding immune reactions, the dura-
tion of the appearance of specific immune cells, or the repertoire of 
specific immune cells that control the substances.
Objectives: Study the impact of telomere length in whole blood from 
COVID‐19 patients at disease onset with the need for invasive and 
non-invasive mechanical ventilation, need for pronation, days of pro-
nation and worst PaO2/FiO2 in patients admitted to the ICU.
Methods: A cross‐sectional prospective study enrolling critical 
patients with COVID‐19 recruited at Tajo University Hospital was car-
ried out from March to September 2020. Blood samples were obtained 
upon admission to the ICU, prior to connection to any kind of mechan-
ical ventilation. Relative telomere length (RTL) quantification was 
carried out by monochromatic multiplex realtime quantitative PCR. 
Telomere length analysis was adjusted for age, gender and BMI.
Results: 72 patients were analyzed. Table 1 presents descriptive infor-
mation on sample demographic characteristics. Initially, no associa-
tion was found between the relative length of the telomere and the 
need for invasive mechanical ventilation (IMV) (OR 2,30; CI 95%: 0,63–
8,49). After adjusting for age, gender and weight an association was 
observed. Patients who required invasive mechanical ventilation had a 
shorter relative telomere length than those who did not (1,69 vs 1,86), 
with an OR 11,49 (CI 95%: 1,60–119,05). No associations were found 
with need for non-invasive mechanical ventilation, need for pronation, 
days of pronation and worst PaO2/FiO2, in the adjusted and unad-
justed models.

Clinical and epidemiological characteristics

ALL NOT IMV IMV p‑value

No 72 15 57

Age (years) 62.50 [54.00, 
70.25]

57.00 [52.00, 
64.50]

64.00 [55.00, 
71.00]

0.178

Gender 
(male)

52/72 (72.2) 12/15 (80.0) 40/57 (70.2) 0.666

BMI (kg/m2) 31.14 [26.35, 
35.16]

29.09 [24.24, 
31.46]

32.76 [26.60, 
35.16]

0.154

SDRA 71/72 (98.6) 14/15 (93.3) 57/57 (100.0) 0.470

SAPS 3 47.00 [45.50, 
55.00]

45.50 [41.75, 
50.25]

51.00 [46.00, 
55.00]

0.421

APACHE II 11.00 [7.50, 
14.00]

7.50 [6.00, 
11.75]

11.00 [9.00, 
14.00]

0.339

Hospital stay 
(days)

27.00 [19.00, 
38.00]

19.00 [15.00, 
23.50]

28.00 [21.00, 
41.00]

0.007

Days from 
symptom 
onset to 
ICU admis-
sion

9.00 [5.75, 
12.00]

10.00 [8.00, 
11.50]

8.00 [5.00, 
12.50]

0.351

ICU days 11.00 [7.75, 
21.25]

5.00[3.50, 
7.00]

15.00 [9.00, 
26.00]

 < 0.001

High-flow 
nasal can-
nula

53/72 (73.6) 15/15 (100.0) 38/57 (66.7) 0.023

Clinical and epidemiological characteristics

ALL NOT IMV IMV p‑value

Prone 
positioning 
during first 
7 days

21/72 (29.2) 1/15 (6.7) 20/57 (35.1) 0.066

Days prone 
positioning 
(n = 21)

2.00 [1.00, 
3.00]

3.00 [3.00, 
3.00]

2.00[1.00,3.50] 0.491

Worst PaO2/
FiO2

130.71 
[109.69, 
160.46]

117.67 [85.62, 
131.96]

136.00 [111.25, 
165.20]

0.052

Conclusions: The presence of a shortened relative telomere 
length at admission to the ICU in patients with COVID-19 dis-
ease is associated with a greater need for invasive mechanical 
ventilation.
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Introduction: International guidelines recommend the use of steroids 
and interleukin-6 antagonists for treating COVID-19 (C-19) in patients 
requiring respiratory support. (1) However, these agents have been 
associated with increased risk of fungal infection. (2) Anidulafungin 
is the first-line antifungal for invasive candidiasis (IC) at Guy’s and St 
Thomas’ Adult Critical Care Units (ACCU). Increased anidulafungin con-
sumption was observed during the C-19 pandemic on ACCU and it was 
unknown if this was due to increased activity or a change in prescrib-
ing practices. Therefore, we undertook a retrospective, single-centre 
service evaluation of anidulafungin prescribing in ACCU to identify the 
effect of C-19 on guideline compliance and anidulafungin usage.



Page 615 of 657Intensive Care Medicine Experimental  2023, 11(Suppl 1):72

Objectives: To compare the following between C-19 and non-C-19 
cohorts:
1. The Defined Daily Dose of anidulafungin prescribing (DDD/100 bed days) 

using World Health Organisation DDD methodology. (3)
2. The percentage of suspected versus proven IC at anidulafungin prescrip-

tion initiation.
3. Compliance of anidulafungin prescribing with ACCU antifungal guideline 

based on specified risk factors for IC.
Methods: Data collection occurred over three separate 2 calendar 
month periods: pre-C-19 comparator (January–February 2020), C-19 
surge one (April–May 2020) and C-19 surge two (January–February 
2021). All patients prescribed anidulafungin and admitted to ACCU 
were included. Electronic medical records were interrogated and data 
collected using a pre-defined data collection tool. Statistical analysis 
was carried out using SPSS v28. A Kruskal Walls H test was used for 
comparing DDD’s, and Chi-square test for patient demographics. P val-
ues < 0.05 were considered statistically significant.
Results: A statistically significant increase in anidulafungin DDD was 
observed between the control cohort and C-19 surge 1 and surge 2 
cohorts (3.42 versus 13.62 and 12.91 respectively, p =  < 0.001). The 
indication for anidulafungin prescribing was for suspected IC in the 
majority of cases, with only two proven infections across all cohorts. 
The percentage of prescriptions that were compliant with prescribing 
guidelines was higher in the C-19 cohorts compared to the control 
(77% and 81%, compared to 60%). Median duration of anidulafungin 
treatment was 6 days for all cohorts.

Table 1 (abstract 001344)   Patient demographics

Pre‑C‑19 
(n = 15)

C‑19 Surge 
1 (n = 60)

C‑19 Surge 
2 (n = 96)

Chi‑square 
test (p‑value)

Diabetes 1 (6.7%) 13 (21.7%) 34 (35.4%) 0.027

Immu-
nosup-
pressive 
Medica-
tion

5 (33.3%) 30 (50%) 86 (89.6%)  < 0.01

Prior antibi-
otic use

13 (86.7%) 49 (81.7%) 86 (89.6%) 0.058

Vascular 
access 
device

11 (73.3%) 51 (85%) 89 (92.7%) 0.058

Total 
Parenteral 
Nutrition

3 (20%) 2 (3.3%) 6 (6.3%) 0.062

Abdominal 
surgery

4 (26.7%) 5 (8.3%) 2 (2.1%) 0.01

Median 
length 
of stays 
(IQR)—
day

7 (2–12) 12 (7–20) 13 (8–20) 0.031

Multiple 
candida 
colonisa-
tion

2 (13%) 9 (15%) 12 (12.5%) 0.906

Conclusions: The increased anidulafungin usage observed in 
the C-19 cohorts was due to increased prescribing for suspected 
IC, rather than proven IC, or increased bed days. This is likely due 
to anidulafungin initiation in patients with ongoing signs of sep-
sis with no clear source. Potential contributing factors identified 
include significantly higher rates of diabetes, immunosuppressant 
use and longer ICU stay in C-19 cohorts. The high DDD, low proven 
infection rate, and high guideline compliance highlight the limita-
tions of guideline driven anidulafungin prescribing, and the need 
for rapid molecular diagnostics to identify true IC, facilitating appro-
priate anidulafungin use.
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Introduction: Sepsis-induced acute kidney injury (AKI) is a common 
and serious complication in critically ill patients, increasing morbidity 
and mortality rates. This study aimed to explore the characteristics and 
clinical outcomes of critically ill patients with sepsis-induced AKI.
Methods: We conducted a prospective observational study involving 
adult patients diagnosed with sepsis according to the third Interna-
tional Consensus Definitions for Sepsis from 19 institutions across 
South Korea. AKI was defined based on the Kidney Disease Improv-
ing Global Outcomes (KDIGO) classification. Baseline creatinine was 
determined as the lowest value during admission or the calculated 
value from the Modification of Diet in Renal Disease (MDRD) study 
equation, assuming a baseline glomerular filtration rate of 75  mL/
min/1.73  m2.
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Results: A total of 4,885 patients were included in the analysis. Among 
them, 3,063 (62.7%) presented with sepsis-induced AKI, with 549 
patients in stage 1 and 2,410 in stages 2 and 3. Patients with sepsis-
induced AKI had significantly higher baseline serum lactate, proc-
alcitonin levels, and Sequential Organ Failure Assessment (SOFA) 
scores and required more vasoactive drugs than those without AKI. 
Non-adherence to obtaining blood cultures and administering broad-
spectrum antibiotics within 1 h was associated with the development 
of AKI. Hospital mortality rates were 41.7% for sepsis patients with 
AKI and 23.4% for those without AKI. The adjusted hazard ratio (HR) 
for in-hospital mortality in patients with stage 2 and 3 AKI were 1.35 
(95% CI: 1.10–1.67, p < 0.001) and 1.64 (95% CI: 1.33–2.03, p < 0.001), 
respectively.
Conclusions: Our study revealed a 62.7% incidence of sepsis-induced 
AKI in adult patients in South Korea. Sepsis-induced AKI was indepen-
dently associated with longer hospital stays and increased in-hospital 
mortality rates.
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Introduction: Candidaemia is the most common form of invasive 
candidiasis (IC) and significantly impacts the morbidity and mortal-
ity of critically ill patients1. The cumulative incidence of IC in Europe 
is 7.07 per 1000 intensive care unit (ICU) admissions2. Candidaemia 
poses both a diagnostic and therapeutic challenge: whilst early initia-
tion of treatment is beneficial, early diagnosis is difficult. Confirmatory 
cultures take time and the value of more expeditious screening tests 
remains uncertain3.
Objectives: To analyse the cohort of patients diagnosed with candi-
daemia for common risk factors, adherence to management guide-
lines and overall outcomes.
Methods: A retrospective notes review was conducted of all patients 
diagnosed with candidaemia in our mixed adult ICU between Febru-
ary 2019 and September 2022. Patient demographics, risk factors for 
candidaemia, biochemical markers of infection, candida score4, can-
dida species cultured, investigations performed, antifungal treatment, 
in-hospital mortality and length of stay were all collected.
Results: There were 16 patients diagnosed with candidaemia during 
the study period. The mean patient age was 66  years and 81% were 
male. 44% of patients were medical admissions whilst 56% were sur-
gical. Admission blood tests, CRP on day of candidaemia diagnosis, 
candida score and candida species grown are summarised in Table 1. 
Candida albicans was cultured in 10 patients (62%), whilst candida 
glabrata, candida dubliniensis and candida tropicalis were grown in 4 
(25%), 1 (6%) and 1 (6%) of patients respectively.
Of the 16 patients, those with typical risk factors for candidaemia were 
as follows: broad-spectrum antibiotics 16 (100%), indwelling central 
venous catheter 15 (94%), total parenteral nutrition 7 (44%), diabetes 
5 (31%), immunosuppression 5 (31%), renal replacement therapy 3 
(19%), neutropenia 2 (12%) and pancreatitis 2 (12%) (Table 1).
The recommended investigations for patients with candidaemia 
include serial blood cultures, echocardiography and fundoscopy. 
These were received by 11 (69%), 8 (50%) and 5 (31%) of patients 
respectively. Of the 13 patients with available data, 10 (77%) were 
managed with antifungal agents: 6 receiving fluconazole (46%) 4 
receiving caspofungin (31%) and 2 receiving amphotericin B (15%) 
(Table 1).
The overall in-hospital mortality was 53%. The average ICU length of 
stay was 12 days (4–28 days range) (Table 1).
Conclusions: At our centre, the incidence of candidaemia was signifi-
cantly lower than described in large multicentre studies2, with a simi-
lar mortality1. Typical risk factors described in the cohort demonstrate 
patients at greatest risk of candidaemia and the management dem-
onstrates less than perfect adherence to investigation and treatment 
guidelines. Utilising this data to power a prospective quality improve-
ment project could aid the recognition, management and prevention 
of candidaemia in future.
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Introduction: The diagnosis of sepsis is often difficult and belated, sub-
stantially increasing the mortality in affected patients. Its early identifi-
cation allows to choose the most appropriate therapies in the shortest 
time, improving patients’ outcome and eventually their survival.
Objectives: Since neutrophil activation is an indicator of early innate 
immune response, the aim of the study was to evaluate the role of 
Neutrophil-Reactive Intensity (NEUT-RI), which is an indicator of their 
metabolic activity, in the diagnosis of sepsis.
Methods: Data from 96 patients consecutively admitted to the ICU 
were retrospectively analyzed (46 septic and 50 non-septic patients). 
Septic patients were further divided between “complicated sepsis” 
and “non complicated sepsis” according to the severity of the illness. 
Patients were subsequently classified according to renal function.
Results: For the diagnosis of sepsis, NEUT-RI showed an AUC of 0,826 
and a better negative predictive value than Procalcitonin and C-Reac-
tive Protein (87,4% vs 83,9% and 86,6%, p < 0,001). Unlike PCT and CRP, 
NEUT-RI seemed not positively influenced by renal failure (p = 0,212). 
No significant difference in NEUT-RI values was observed according to 
the severity of sepsis (p = 0,075).
Conclusions: In conclusion, the increase in NEUT-RI values could be 
useful in the early ruling out of sepsis, and it does not appear to be 
influenced by renal failure. However, NEUT-RI has not proved efficient 
in discriminating the severity of sepsis at the time of admission. Larger 
prospective studies are needed to confirm these results.

The Figure shows the area under the Receiver-operating characteristic 
(ROC) curve for the distinction of inflammatory parameters for detection 
of sepsis. The areas under the ROC curves are as follows: NEUT-RI (blue 
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line): 0.80 [95%CI 0.74–0.91]; PCT (red line): 0.85 [95%CI 0.77–0.93]; CRP 
(green line): 0.80 [95%CI 0.77–0.93; p < 0.001; AUC = Area Under the Curve.

SOFA = Sequential Organ Failure Assessment; ICU = Intensive Care 
Unit; AKI = Acute kidney Injury as defined by KDIGO guidelines; 
PCT = Procalcitonin; CRP = C-Reactive Protein.

AKI = Acute kidney Injury as defined by KDIGO guidelines; No-AKI: nor-
mal renal function.

AUROC = Area Under the ROC curve; Sens = Sensitivity; Spec = Speci-
ficity; PPV = Positive Predictive Value; NPV = Negative Predictive Value.
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Introduction: Head computed tomography (CT) is a guideline recom-
mended method to predict functional outcome after cardiac arrest 
(CA), but standardized criteria for evaluation are lacking.
Objectives: The aim of the current study is to validate a standardized 
approach to radiological evaluations of HIE on CT for prediction of 
functional outcome in comatose CA patients.
Methods: This is a prospective observational international multicentre 
substudy of the Targeted Hypothermia versus Targeted Normothermia 
after out-of-hospital cardiac arrest (TTM2) trial.Patients still uncon-
scious 48  h post-arrest at 13 participating hospitals were routinely 
examined with CT. Prior to the current study´s initiation, a protocol 
article was published. Original images were evaluated by eight exam-
iners from four countries blinded to clinical data using a standardized 
protocol. Qualitative assessment included evaluation of absence/pres-
ence of “severe HIE”. Radiodensities were quantified in pre-specified 
regions of interest for calculation of grey-white matter ratios (GWR) 
at the basal ganglia level. Functional outcome was dichotomized into 
good (modified Rankin Scale 0–3) and poor (modified Rankin Scale 
4–6) at six months post-arrest. Prognostic accuracies for good and 
poor outcome will be presented as sensitivities and specificities with 
95% confidence intervals (using pre-specified cut-offs for quantita-
tive analysis), descriptive statistics (Area Under the Receiver Operating 
Characteristics Curve), inter- and intra-rater reliabilities according to 
STARD guidelines.
The TTM2 trial and the TTM2 CT substudy are registered at ClinicalTri-
als.gov NCT02908308 and NCT03913065.
Results: Of the 473 patients included in the CT-substudy 157 (33%) 
had a CT > 48  h ≤ 7  days post arrest. 20 CTs were excluded; artefacts 
(n = 2), infarction (n = 5), intracranial haemorrhage (n = 3), not fulfill-
ing technical requirements (n = 10). Included CTs have now been eval-
uated and the data is planned to be analyzed in the beginning of May 
2023.
Conclusions: The results from this prospective trial will validate a 
standardized approach to radiological evaluations of HIE on CT for pre-
diction of functional outcome in comatose CA patients.
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SOP checklist for qualitative analysis. Standardised operating proce-
dure checklist for qualitative radiological evaluation. CSF; cerebrospi-
nal fluid, SAH; subarachnoid haemorrhage, HIE; hypoxic-ischaemic 
encephalopathy.

SOP for the quantitative measurement of grey-white matter ratio. 
Placement of Regions of Interest (ROI) for determination of the 
grey-white matter ratio (GWR) at the basal ganglia level includ-
ing 8 or 4 ROIs.12,13 Yellow indicates white matter ROIs and blue 
indicates ROIs in the grey matter. All axial slices containing basal 
ganglia structures should be evaluated and ROIs placed bilaterally 
in the slice best representative of that target region. Thus, these 
8 ROIs may be placed in different slices: 1) Putamen (PU); 2) Head 
of the caudate nucleus (CN); 3) Posterior limb of the internal cap-
sule (PIC), and 4) Genu of the corpus callosum (CC). In case of com-
plete loss of grey-white distinction, use ventricles and midline as 
landmarks. In some patients with severe HIE radiodensity is similar 
in grey and white matter, exact location of target regions cannot 
always be determined. Nonetheless, ROIs should be placed and 
patients should not be excluded from GWR determination. Crosses 
indicate the ROIs included in each grey-white matter ratio method: 
8 BG (basal ganglia model), 4SI (simple model) and auto GWR (auto-
mated GWR determination).
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Introduction: Organ donation is an integral part of the intensive care 
unit activity and it provides valuable healthcare benefits for the popu-
lation, it is therefore important to keep track and optimize recognition 
of potential organ donors aswell as the correct management of the 
dead donor to improve outcomes of organ quantity and quality.
Objectives: The objetives of this study are to characterize the popu-
lation of organ donors from 2013 until 2022 in an intensive care unit 
in a tertiary hospital in Portugal aswell as to evaluate the impact of 
the COVID-19 pandemic on the number of organ donors and organs 
collected.
Methods: Data was retrospectibly collected from an intensive care 
unit in the north of Portugal from the year 2013 to 2022 on the 
number and characterists of brain dead donors aswell as the organs 
collected.
Results: A total of 175 donors were identified and 579 organs col-
lected averaging 3,30 organs harvested per donor. The mean age 
of the donors was 50,5  years, ranging from 17 to 74  years old. An 
upwards trend on the average age of donors and maximum age of 
donors was noted. The most frequent organ collected were kidneys 
(58%) followed by the liver (23%). The most frequent gender was male 
at 109 (62%) donors. A signficant drop in the number of donors can be 
seen from 2019 until 2022 due to the COVID-19 pandemic.
Conclusions: A trend of increased number of organ donations, 
increased average age and increased maximum age was present 
until 2019, the COVID-19 pandemic had an important impact on the 
number of organ donations until 2022. The number of heart, lung and 
pancreas colected shows an upwards trend and 2022 was the highest 
average organs per donor in the 10 years analysis.

Number of donors and average age of donors per year.

Total organs collected and type of organs collected per year and aver-
age organs per donor per year.
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Introduction: Background. The diaphragm is the main respiratory 
muscle and its function in the critically illpatient favors the devel-
opment of respiratory complications and thus an increase in the 
numberof days on mechanical ventilation (Esper, 2016). Approxi-
mately 20% of patients undermechanical ventilation present dif-
ficulties in ventilatory weaning, it is considered that about40% of 
the mechanical ventilation time is necessary for the ventilatory 
weaning process (Zhou,2017). In patients under mechanical ven-
tilation the diaphragm muscle can develop weaknessand atrophy, 
which can lead to prolonged duration of ventilation (Rittayamai, 
2019).
Objectives: To determine the diagnostic accuracy of correlates of 
diaphragm function measuredby ultrasound compared to negative 
inspiratory force as predictors of ventilatory weaning incritically ill 
Intensive Care Unit patients.
Methods: A prospective, observational, longitudinal, longitudinal, 
comparative study ofdiagnostic accuracy was carried out in patients 
admitted to the intensive care unit. At admission,ultrasonographic 
measurement of diaphragmatic thickness was taken daily until the 
withdrawalof mechanical ventilation was evaluated under medical 
criteria and in compliance with theconditions for ventilatory wean-
ing. The ultrasound was performed in M mode, takingmeasurements 
of the diaphragm with the linear transducer positioned on the chest 
wall at theanterior subcostal level. The measurements evaluated 
were diaphragmatic excursion and: thetime to peak inspiratory 
amplitude of the diaphragm is defined as the time from the begin-
ningof diaphragmatic contraction in inspiration, at the same time 
the negative inspiration force isevaluated, together with the usual 
predictors for ventilatory weaning. Once mechanicalventilation 
was withdrawn, the patient was monitored for 48 h and success in 
the withdrawalof mechanical ventilation was considered when the 
patient did not require mechanicalventilatory support during that 
period.
Results: During the period evaluated, 50 patients who met the 
inclusion criteria were included,58% men (29/50), 42% women 
(21/50), with an age in years of 62 ± 2.8 SD. They had variouscon-
ditions: surgical and non-surgical neurological 23 (46%), non-
cardiothoracic post-surgicalpatient 11/50 (22%), infectious 9/50 
(15%), cardiothoracic post-surgical patient 5/50 (10%) andprimary 
respiratory disorders 2/50 (4%). The need for invasive mechanical 
ventilation in dayswas 4.6 ± 1.5 SD; spontaneous ventilatory test 
with T-piece was performed in 49/50 (98%)patients and CPAP/PS in 
1/50 (2%) Table  1.Successful withdrawal of mechanical ventilation 
was reported in 44/50 (88%) patients, failurein 2 (33.3%) neurocriti-
cal patients, 2 (33.3%) patients with pathology of infectious origin, 
1 (16.6%) non-cardiothoracic post-surgical patient and 1/50 (16.6%) 
cardiothoracic post-surgicalpatient.
Conclusions: Both diaphragmatic excursion and diaphragmatic peak 
inspiratory time, measuredby ultrasound, present adequate sensitiv-
ity and specificity to predict successful extubation in thecritically ill 
patient.
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Table 1 (abstract 001350) .
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Introduction: Trauma patients admitted to the emergency depart-
ment are frequently characterized by metabolic acidosis, usually 
sustained by lactic acid and/or unmeasured anions (UA)1. The gold 
standard to identify and quantify the presence of UA is the Strong Ion 
Gap (SIG) computation, which, however, requires multiple simultane-
ous measurements, not always available at the bedside. Alactic Base 
Excess (aBE) has been recently introduced as a clinical surrogate for 
the identification of UA2. Indeed, aBE can be easily calculated as it is 
the sum of Standard Base Excess (sBE) and lactic acid. While aBE is a 
strong predictor of mortality in septic patients3, no data are currently 
available regarding trauma.
Objectives: This observational study aimed to identify the association 
between aBE and SIG in trauma patients and evaluate aBE as a pos-
sible marker of injury severity.
Methods: Trauma patients (Age > 13  years) admitted to the Trauma 
Center of the Niguarda Ca’ Granda Hospital in Milan, Italy were enrolled. 
A blood gas analysis (RapidPoint 500e, Siemens Healthineers, Milano) was 
performed at admission. In addition,magnesium, albumin, and phos-
phate (Cobas c702; Roche Diagnostics GmbH, Mannheim, Germany) were 
measured. SIG, aBE, and Shock Index (heart rate/systolic blood pressure) 
were calculated as previously described 1,2,4. Demographic data, medi-
cal treatment, and clinical outcomes were recorded. The population was 

divided in two groups according to the median value of calculated aBE. 
The clinical parameters of the two groups were compared.
Data are presented as mean ± SD or median [IQR]. Comparison 
between continuous variables was performed using a t-test or Mann–
Whitney test, as appropriate. Categorical variables were compared 
using Fisher exact test. The association between SIG and aBE was 
assessed using linear regression analysis.
Results: From February to March 2023, 37 trauma patients were enrolled. 
Patients had a mean pH of 7.28 ± 0.17, SBE of -5.9 ± 6.5 mmol/L, SIG of 
7.9 ± 4.2  mmol/L and aBE of -1.5 [-3.5, 1.5] mmol/L. Overall character-
istics of the study population and comparison according to median 
(-1.5  mmol) aBE are reported in Table  1. Patients with lower aBE were 
more acidotic, had higher lactate concentrations, and lower BE. Moreo-
ver, they were characterized by higher shock index, number of transfused 
red blood cells, and in-hospital mortality. SIG and aBE were characterized 
by a negative linear association (r = 0.80, p < 0.001) (Figure 1).
Conclusions: In trauma patients, aBE seems a useful clinical tool to 
identify the presence of UA. Our data suggest that aBE might be a 
marker of injury severity.

 Figure  1 (abstract 001352)  The association between SIG and aBE. 
Acronyms: aBE = alactic Base Excess, SIG = Strong Ion Gap

Table 1 (abstract 001352) Characteristics of the overall study popula-
tion and divided by median alactic Base Excess, using the cut-off value 
of -1.5 mmol/L. Acronyms: SBE is Standard Base Excess, aBE is alactic 
Base Excess, SIG is Strong Ion Gap, RBC is Red Blood Cells%
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Introduction: Severity of cardiogenic shock (CS) is an important pre-
dictor of mortality. The European Society of Cardiology guidelines (1) 
suggest considering short term mechanical circulatory support (MCS) 
in the setting of severe cardiogenic shock. There is increasing utilisa-
tion of MCS for severe CS, including in cardiac arrest (CA), where it may 
be implemented alongside standard advanced life support. The 2020 
ARREST trial (2) suggested significant survival benefit with extracor-
poreal cardiopulmonary resuscitation (ECPR).
Objectives: We assessed the number of patients with cardiogenic 
shock who may have benefited from short term MCS, in our tertiary 
cardiac centre, which is in the process of exploring the development 
of a veno-arterial extracorporeal membrane oxygenation (VA-ECMO) 
programme.
Methods: Using data collated from our Heart Attack Centre, we 
included patients who had out-of-hospital cardiac arrests (OOHCA), in-
hospital cardiac arrests (IHCA) or were identified as having cardiogenic 
shock by the clinical team, between March 2021 to March 2022. The 
highest SCAI shock score (3) within 24 h of admission was retrospec-
tively calculated to classify shock severity. Survival to discharge rates 
were obtained. Additionally, patients presenting with OOHCAs were 
assessed against ARREST trial inclusion criteria.
Results: 83 Patients with cardiogenic shock were identified in this 
period. 45 patients were admitted following OOHCA, 28 after IHCA 
and a further 10 patients had cardiogenic shock without cardiac arrest. 
As demonstrated in Figure 1, the survival rate decreased with worsen-
ing SCAI shock score.

Table 1 (abstract 0001353) Survival to discharge of severe cardio-
genic shock

Aetiology Number of 
patients with 
SCAI D or E

Survival to discharge

IHCA 19 3/19 (15.8%)

OOHCA 23 12/23 (52%)

CS 5 3/5 (60%)

Total 47 18/47 (38%)

Mortality amongst 47 patients with severe shock (SCAI scores D and E) 
was 62%. The majority (89%) of patients with severe cardiogenic shock 
were cardiac arrests, 8 of which would have met ARREST trial criteria. 
Survival rates are shown in Table 1.
Conclusions: We identified 8 patients/year who met ARREST trial 
inclusion criteria. Assuming their stated 43% survival with ECPR, 
3 additional patients may survive annually in our centre with 
emergency MCS. Whilst acknowledging that continuing work is 
required to further refine the selection criteria for MCS in shock, 

these data suggest that our heart attack centre would achieve the 
minimum volume of cases for an ECMO centre as recommended by 
the Extracorporeal Life Support Organisation (6 cases/year), with 
the potential to save a small number of additional patients with 
shock.

Figure 1 (abstract 001353) Survival to discharge of SCAI categories
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Introduction: Cycling is nowadays a crucial recreational activity and 
the most common transportation mode in the world. Numerous risk 
factors, such as road conditions, poor visibility, adverse weather, unlit 
conditions, and other geometric factors, contribute to bicycle crashes. 
While a vast majority of past studies focused on bicycle crashes that 
occurred at junctions, relatively little research has examined segment 
crashes.
Objectives: This study aims to examine the risk factor for three com-
mon crash types on segments: overtaking, rear-end, and door crashes.
Methods: By analysing British Stats19 accident data (1991–2020), our 
study evaluated bicycle overtaking, rear-end, and door crashes on seg-
ments. Independent variables of interest include age and sex of cyclist 
and crash partner, lighting condition, speed limit, crash partner’s 
vehicle type, crash day, and crash time. Multivariate logistic regres-
sion models were employed to estimate adjusted odds ratios (AORs) 
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between potential risk factors. We further investigate joint effects of 
the variables with statistical significance.
Results: A total of 127,637 bicycle segment crashes were analyzed, of 
which 18,350 (14.4%) were overtaking crashes, 44,962 (35.2%) were 
rear-end crush, and 6,363 (5.0%) were door crush.
In overtaking crashes, bus/heavy good vehicles as crash partner was 
found to be a contributory factor (AORs = 2.87; 95% CI = 2.47–3.23). 
Other risk factors include elderly crash partners (AORs = 2.01; 95% 
CI = 1.94–2.09) and rural areas with speed limit ≥ 40mph (AORs = 2.34; 
95% CI = 2.16–2.32). For rear-end crashes, darkness and unlit condi-
tions (AORs = 1.49; 95% CI = 1.40–1.57) and rural areas (AORs = 1.32; 
95% CI = 1.28–1.35) increase crash risks. As for door crashes, urban 
areas with speed limits up to 30 mph (AORs = 16.19; 95% CI = 13.51–
19.38) and taxi as crash partner (AORs = 2.69; 95% CI = 2.31 –3.15) 
were risk factors.
Several joint effects were identified to be significant, including rural 
area and elderly crash partner (AORs = 2.93; 95% CI = 2.79–3.08) in 
overtaking crashes and darkness and rural area (AORs = 2.15; 95% 
CI = 2.01–2.31) for rear-end crashes.
Conclusions: Crucial risk factors include bus/heavy good vehicles, 
elderly drivers of crash partner, and rural areas for overtaking crashes; 
darkness with unlit conditions and rural areas for rear-end crashes; 
urban areas and taxi as crash partner for door crashes.

Joint effects in overtaking crash.

Joint effects in rear-end crash.

Joint effects in door crash.
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Introduction: Nutritional status is an important factor affecting 
health-related outcomes in hospital-admitted patients. However, 
the association between nutritional status and survival outcomes in 
patients with sepsis remains unclear. We aimed to examine whether 
nutritional status is associated with mortality among patients with 
sepsis.
Methods: This population-based cohort study used data from a 
nationwide registration database. Adults who were diagnosed with 
sepsis from 2018 to 2020 and underwent standard health examina-
tions before hospital admission for sepsis were included. Nutrition 
scores were evaluated using the Nutritional Lifestyle Assessment Tool 
in South Korea.
Results: Overall, 2,482 patients with sepsis were included in this 
study. The 90-day and 1-year mortality rates in patients with sepsis 
were 26.8% (664/2,482) and 34.2% (848/2,482), respectively. In the 
covariate-adjusted multivariable logistic regression model, a 1-point 
increase in nutrition score was associated with a decrease in 90-day 
mortality in patients with sepsis (odds ratio [OR]:0.98, 95% confidence 
interval [CI]: 0.97, 0.98; P = 0.025). In the covariate-adjusted multivari-
able Cox regression model, a 1-point increase in nutrition score was 
associated with a decrease in 1-year mortality in patients with sepsis 
(HR: 0.99, 95% CI: 0.98, 0.99; P = 0.035). In the subgroup analyses, a 
1-point increase in the nutrition score was associated with decreased 
90-day and 1-year mortality in the underweight group (< 18.5 kg/m2).
Conclusions: Better nutritional status before hospital admission was 
associated with improvements in 90-day and 1-year mortality rates 
among patients with sepsis. This association was more evident in 
underweight patients (BMI < 18.5  kg/m2). Our results suggest that 
adequate dietary intake, along with healthy eating habits, might be a 
protective factor against mortality among patients with sepsis.
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Introduction: Calprotectin is a pro-inflammatory alarmin and a bio-
marker of neutrophil activation. Previous studies found that increased 
calprotectin is associated with an unfavourable prognosis in unse-
lected populations of COVID-19 patients.
Objectives: We aimed to assess calprotectin as a possible outcome 
predictor in COVID-19 patients admitted to the intensive care unit 
(ICU).
Methods: This prospective study included 498 COVID-19 patients 
admitted to six ICUs in Sweden between May 2020 and May 2021. 
Blood samples were collected on admission and day 7. Calprotec-
tin was analysed after study completion. Functional outcome was 
assessed by the Glasgow Outcome Scale-Extended (GOSE). Univari-
able logistic regressions were performed for calprotectin on day 0 and 
day 7, dichotomised at the median value. Calprotectin dynamics were 
calculated as calprotectin change between days 0–7. The study out-
comes were mortality and functional outcome at 3 months.
Results: Total 3-month mortality was 39%. Good functional out-
come (GOSE > 6) among survivors at 3 months was 35%. Calprotectin 

above median on day 7 was associated with increased mortality, OR 
1.20 (95% CI 1.02–1.40), p = 0.025 and fewer patients with GOSE > 6 
OR = 0.75 (95% CI 0.60–0.94), p = 0.012. Patients with calprotectin 
increase between days 0–7 had higher mortality compared to patients 
with calprotectin decrease (p = 0.045). In addition, the need for inva-
sive mechanical ventilation (IMV) and continuous renal replacement 
therapy (CRRT) was more prevalent in patients with day 7 calprotectin 
above median (p = 0.042 and p = 0.007, respectively).
Conclusions: High calprotectin on day 7 and increasing calprotectin 
after ICU admission are associated with an adverse prognosis in criti-
cally ill COVID-19 patients.
Study registration: ClinicalTrials.gov Identifier: NCT04974775.
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Introduction: The role of Speech and Language Therapists (SLT) 
within critical care has been increasingly recognised, with national 
guidance in the United Kingdom recommending all patients with a 
tracheostomy are seen by a SLT [1,2]. Involvement of SLT for patients 
with a tracheostomy may reduce the time to cuff deflation and speak-
ing valve use, facilitate weaning from mechanical ventilation, assist 
with verbal communication and return to oral intake [3]. In April 2022 
a newly created, dedicated SLT service was created within Critical Care 
at University Hospital Coventry and Warwickshire.
Objectives: To evaluate whether the introduction of a dedicated SLT 
for Critical Care improved outcomes for patients with a tracheostomy.
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Methods: All patients admitted to a neuro-trauma critical care unit, 
undergoing tracheostomy and surviving to Critical Care discharge 
were included in the analysis. Data was collected prospectively from 
1st April 2022 until 31st December 2022 and compared to a historic 
baseline for the same period. The primary outcome was the propor-
tion of patients decannulated within Critical Care; secondary out-
comes included time from tracheostomy insertion to decannulation.
Results: 75 patients met the inclusion criteria and were seen by the 
SLT team during the evaluation period and compared to 104 patients 
in the baseline group. Time taken to tracheostomy insertion for the 
intervention and baseline groups was 14.8 and 14.1 days respectively. 
The introduction of the SLT team was associated with significant 
increase in the proportion of patients decannulated within critical 
care (65% vs 45%, p < 0,001), with non-significant but potentially clini-
cally important reductions also seen in time to decannulation (21.4 
vs 24.1 days) and critical care length of stay (40.1 vs 48.3 days). Whilst 
there was no baseline for comparison, the 2022 data showed 61% of 
patients had oral intake established and 78% were able to communi-
cate verbally before Critical Care discharge.
Conclusions: The introduction of a dedicated SLT service as part of the 
established multi-disciplinary team was associated with an increased 
rate of decannulation within Critical Care. Whilst potentially important 
clinical reductions were observed for both time to decannulation and 
critical care length of stay, these were not statistically significant so 
should be interpreted with caution.
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Introduction: Sepsis is the dyregulated host response to infection 
leading to organ dysfunction and death. In patients with sepsis, fever 
and external warming are associated with survival,hypothermia and 
cooling are associated with mortality. It is unclear why. Mitochondrial 
function is implicated in sepsis mortality yet can be manipulated by 
temperature in healthy tissue. We used musce tissue from a septic 
rat model to investigate whether temperature effects sepsis-induced 
mitochondrial dysfunction and therefore may contribute to the pro-
tective effect of heat.
Methods: Rats received either sham (n = 5) or septic (n = 5) insult 
using our established faecal-peritonitis rat model of sepsis. At 6  h 
organ failure was confirmed by echocardiography and the soleus was 
removed for ex-vivo studies. Baseline, complex 1 (CI) and complex 2 
(CII) stimulated electron transport chain function was measured using 
High Resolution Respirometry in permeabilised soleus myofibres at 
34ºC, 37ºC and 40ºC.
Results: Sepsis caused organ dysfunction demonstrated by reduced 
cardiac velocity time integral. CII stimulated oxygen consumption was 

reduced in septic animals compared to sham, but was not statistically 
significant. In healthy myofibres oxygen consumption following CII 
stimulation was higher at 40ºC vs 34ºC (p = 0.006). In septic myofibres, 
oxygen consumption was higher at 40ºC following both CI and CII 
stimulation compared to 34ºC (p = 0.033 and p = 0.025, respectively).
Conclusions: In ex-vivo studies, external temperature manipulation 
impacts both healthy and septic mitochondrial function in soleus 
muscle. Febrile-range temperature, either endogenous or exogenous, 
may protect or recover sepsis-induced mitochondrial dysfunction. Fur-
ther studies are ongoing to confirm this and identify a mechanism.
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Introduction: One in twenty patients with a solid tumour require ICU 
admission within 2  years.[1] Critical illness has been demonstrated 
to significantly impact cancer survivors’ long-term health, possibly 
through disturbance of oncologic treatment administration. Further-
more, the dysregulated inflammatory response experienced during 
critical illness may negatively impact disease progression.
Objectives: This study aimed to determine the impact of a critical 
care admission on the rate of solid tumour progression to metastatic 
disease.
Methods: We conducted a retrospective observational study using 
UK Biobank data. Adult patients with a solid tumour without metas-
tasis were identified. Patients who survived a critical care admission 
within two years of diagnosis were compared to a hospitalised cohort. 
Kaplan–Meier survival analysis and Cox Proportional Hazards assessed 
differences in rate of metastatic disease, death, and progression-free 
survival.
Results: Data from 1854 participants with a solid tumour who sur-
vived a hospitalisation were analysed: 453 (24.4%) were critical care 
survivors, and 1401 (75.6%) were hospital survivors. There was a higher 
rate of metastatic progression in the critical care cohort at one (15% 
vs. 8%, p < 0.001), five (25% vs. 14%, p < 0.001), and ten years (26% vs. 
16%, p < 0.001) (Figure 1).
This was confirmed on adjusted multivariable analysis (HR, 1.46; CI, 
1.10–1.95; p = 0.01). After adjustment for confounders, critical care 
survivors had a higher mortality rate (HR, 1.42; CI, 1.22–1.65; p < 0.001) 
and poorer progression-free survival (HR, 1.69; CI, 1.31–2.18; p < 0.001).
Conclusions: This cohort study demonstrated that the rate of solid 
tumour progression to metastasis is higher in critical care survivors 
compared to a hospitalised cohort.
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Figure 1 (abstract 001362) Rate of new metastatic disease (A), death 
(B) and progression-free survival (C) for patients with solid tumours 
stratified by critical care or hospital survivorship
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Introduction: It is unknown whether doctors have realistic percep-
tions of critically ill patients’ prognoses.
Objectives: To survey the ability of Finnish anaesthesiologists to esti-
mate the probability of one-year survival of intensive care patients 
based on data available at the beginning of intensive care.
Methods: We sent a survey by e-mail to members of the Finnish Soci-
ety of Anaesthesiologists (n = 1249, of whom an active e-mail address 
was available for 887). The survey presented a brief description of 12 
fictional but real-life-based patient cases. For comparable patients 
treated in the intensive care unit (ICU), the true one-year survival 
ranged from 18.2% to 100%, according to data from the national ICU 
quality registry. For each case, we asked the respondent to estimate 
the likelihood of the patient being alive one year after ICU admis-
sion, choosing from the alternatives 5%, 10–90% in 10% intervals and 
95%. Based on the difference between the estimate and the registry 
data-based realistic probability, we categorised the estimates as per-
fect (within 10 percentage points of the realistic probability), good 
(within 20 percentage points) and poor (difference over 20 percentage 
points).

Results: We received 210 responses and totally 210 × 12 = 2520 esti-
mates. Of the respondents, 43 (20.5%) were specialists working full-
time in the ICU, 81 (38.6%) were specialists working occasionally in the 
ICU, 47 (22.4%) were specialists not working in the ICU and 39 (18.6%) 
were doctors in training. Of all estimates, 1083 (43.0%) were perfect, 
645 (25.6%) were good, and 792 (31.4%) were poor, with 612 (24.3%) 
underestimating and 180 (7.1%) overestimating the likelihood of sur-
vival. The median estimate was perfect in eight cases, good in one case 
and poor in three cases, underestimating the likelihood of survival in 
all three cases. At best, for a middle-aged patient with diabetic ketoac-
idosis, 76.7% of responses were perfect (Figure 1, left panel). At worst, 
for an 80–84-year-old patient with need for vasopressor support after 
emergency coronary artery bypass grafting, 63.3% of responses were 
poor, severely underestimating the prognosis (Figure 1, right panel).
Estimates that were poor made up 26.2% of the estimates made by 
specialists working full-time in the ICU (with 21.1% underestimating 
and 5.1% overestimating the likelihood of survival), 29.8% of those 
made by specialists working occasionally in the ICU (with 23.2% 
underestimating and 6.6% overestimating the likelihood of survival), 
39.0% of those made by specialists not working in the ICU (with 30.0% 
underestimating and 9.0% overestimating the likelihood of survival) 
and 31.4% of the estimates made by doctors in training (with 23.1% 
underestimating and 8.3% overestimating the likelihood of survival).
Conclusions: Underestimating an intensive care patient’s long-term 
prognosis is common. More education about critically ill patients’ 
prognoses is needed.

Figure  1 (abstract 001364) Distribution of estimates. The realistic 
likelihood of one-year survival is between the green bars
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Introduction: Sleep quality in ICU patients is poor. The Odds Ratio 
Product (ORP) is a continuous index from 0 to 2.5 based on EEG that 
allows a new sleep classification. The sleep patterns or ORP-Sleep 
architecture types can be described according to the % of total record-
ing time (TRT) during the sleep study spent in deep sleep (ORP < 0.5) 
and the % of TRT in full wakefulness (ORP > 2.25). Asynchronies during 
MV are common and might be related to the level of sedation, but the 
relationships between sleep and asynchronies during MV in ICU are 
unknown.
Objectives: To describe the night sleep patterns using ORP and its 
relationship with the amount and type of asynchronies in a cohort of 
mechanically ventilated patients.
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Methods: Prospective observational study in a single ICU from a Uni-
versity Hospital. A single Sleep study using Prodigy® was performed in 
a relatively stable phase after ICU admission, simultaneously the wave-
form from the ventilator were recorded using BetterCare® to detect 
asynchronies.
Results: 42 patients were included in the final analysis after exclud-
ing those patients with lost signals from EEG or ventilator: Age 64 yo 
(54–76), Females 29%, APACHE II at admission 9 (6–14). During the 
sleep study: level of sedation RASS -5 (-3 to -5), previous duration 
of MV was 3  days (2–4.75), most patients were on Volume control 
ventilation (68%) or Pressure Support Ventilation (19%). The use of 
sedatives was propofol (54%), midazolam (32%) and dexmedetomi-
dine (12%). Almost all patients were with fentanyl infusion (85%). 
The amount of deep sleep was 41% “little”, 20% “normal” and 39% 
“excessive”. The amount of full wakefulness was 78% “little”, 15% 
“normal” and 7% “excessive”. No differences were found between 
low incidence of asynchronies by Asynchrony Index (AI) < 10% and 
high incidence by AI > 10% in deep sleep and full wakefulness. Two 
asynchronies were related to at least normal full wakefulness: Short 
Cycling (SC) (p = 0.02) and Prolonged Cycling (PC) (p = 0.006). The 
reverse trigger asynchrony (RT) was related to excessive deep sleep 
(p = 0.001) (Table).
Conclusions: Most patients had either insufficient or excessive 
amount of deep sleep, but very little time in full wakefulness. The 
global incidence of asynchronies (AI) was not related with sleep pat-
terns, but the asynchronies related to inspiratory time and flow were 
associated with wakefulness, and reverse triggering with an excessive 
amount of deep sleep.

Amount of each asynchrony accordint to deep sleep and full 
wakefulness.
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Introduction: Changing trunk inclination affects lung function in 
patients with ARDS. However, its impacts on PEEP titration remains 
unknown.
Objectives: Primary aim of this study was to assess, in mechanically-
ventilated patients with COVID-19 ARDS, the effects of trunk inclina-
tion on PEEP titration. Secondary aim was to compare respiratory 
mechanics and gas exchange in semi-recumbent (40° head-of-the-
bed) and supine-flat position (0°) following PEEP titration.
Methods: Twelve patients were positioned both at 40° and 0° trunk 
inclination (randomized order). The PEEP associated with the best 
compromise between overdistension and collapse guided by Electri-
cal Impedence Tomography (PEEPEIT) was set. After 30  min of con-
trolled mechanical ventilation, data regarding respiratory mechanics, 
gas exchange, and EIT parameters were collected. The same procedure 
was repeated for the other trunk inclination.
Results: PEEPEIT was lower in semi-recumbent than in supine-flat 
position (8 ± 2 vs. 13 ± 2cmH2O, p < 0.001). Moreover, the percentage 
of alveolar overdistension and collapse at PEEPEIT were significantly 
higher in the supine-flat position (10 ± 5 vs. 5 ± 3%, p = 0.002 and 9 ± 5 
vs. 5 ± 3%, p = 0.001, respectively). Semi-recumbent position with 
optimized PEEP resulted in higher PaO2:FiO2 (141 ± 46 vs. 196 ± 99, 
p = 0.02) and lower global inhomogeneity index (46 ± 10 vs. 53 ± 11, 
p = 0.008). A loss of aeration (measured by EIT) was observed only in 
supine-flat position (-153 ± 162 vs. 27 ± 203 ml, p = 0.007).
Conclusions: Semi-recumbent position is associated with lower PEE-
PEIT and results in better oxygenation, less derecruitment, and more 
homogenous ventilation as compared to supine-flat position.
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Introduction: Despite the increasing number of indications for extra-
corporeal membrane oxygenation (ECMO), acute liver failure (ALF) 
is viewed as a contraindication in the majority of circumstances. 
Severe coagulopathy which invariably accompanies ALF and the 
high incidence of cerebral oedema significantly increase the risk of 
bleeding complications and intracranial hypertension. Functional 
immunoparesis contributes to infection, sepsis and septic shock. 
Despite an emerging literature on the utility of ECMO in elective liver 
transplantation there remains a sparsity of data in ALF patients, with or 
without transplantation.
Objectives: To describe our experience in supporting ALF patients 
with ECLS and to identify predictors of successful weaning from ECMO.
Methods: Retrospective case review of patients admitted and treated 
at a tertiary referral liver transplant centre between 2012 and 2022, 
who presented with ALF and were supported with veno-arterial (VA) 
or veno-venous (VV) ECMO.

Results: Among 21 patients included, 12 patients (57%) were 
female. The median age was 31  years (IQR 26–37). In total 16 
patients (76%) required VV ECMO and 5 patients (24%) VA ECMO, 
with a median support duration of 5  days (IQR 4–9). Median INR 
was 5 (IQR 3.57–7.36), median peak bilirubin was 251uM (IQR 202–
380), and median lactate was 11.7 mM (IQR 6.6–14.7). A total of 18 
patients (86%) met King’s College Hospital poor prognostic criteria 
with 15 patients (71%) undergoing emergency liver transplanta-
tion (ELT), 12 (57%) of whom were bridged to ELT on ECMO. At the 
time of cannulation 21 patients (100%) required renal replacement 
therapy and 6 patients (29%) had signs of raised intracranial pres-
sure with fixed and dilated pupils. For patients receiving VV ECMO 
the median RESP score was -8 (IQR -6 to -11), patients supported 
with VA ECMO had a median SAVE score of -11 (IQR -11 to -15). 
Circuit anticoagulation was only used in 7 patients (33%). A total 
of 15 patients (71%) were successfully weaned from ECMO; 3 VA 
ECMO (60%) and 12 VV ECMO (75%). Ten patients (48%) survived 
to hospital discharge; 2 VA (40%) and 8 VV ECMO (50%). Assess-
ment of multiple variables within 24 h of ECMO initiation showed 
that lower lactate levels (median 10  mM weaned vs 15.35  mM 
not weaned, p = 0.014), lower (VIS) Vasopressor and Inotropic 
Scores (median 55 weaned vs 133 not-weaned, p = 0.023) and 
an increased number of days on ECMO (median 6  days weaned 
vs 3  days not-weaned, p = 0.0025) were associated with a sig-
nificantly greater chance of successful weaning. ROC analysis for 
the above variables were as follows: VIS AUC 82.2% (2.3–100%), 
Lactate AUC 84.4% (63.9–100%), and Days on ECMO AUC 93.3% 
(83.9–100%).
Conclusions: ECMO support in ALF is feasible and despite the extreme 
pathophysiology a significant percentage of patients survived with or 
without emergency liver transplant. Lower lactate levels, lower VIS and 
greater number of ECMO days were associated with a greater chance 
of successful weaning.
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Introduction: Appendicitis is a common acute abdomen disease seen 
in the emergency department (ED). Early diagnosis of appendicitis can 
reduce time to treatment and prevent complications. We compared 
the interpretation of computer tomography (CT) scan between emer-
gency physicians and radiologists.
Objectives: The aim of this study is to compare the time to and the 
accuracy of CT scan interpretation between emergency physicians and 
radiologists.
Methods: This is a retrospective study that enrolled patients with 
CT scan for suspected acute appendicitis in an academic hospi-
tal from July 2019 to May 2020. Analysis on the accuracy of the 
diagnosis of appendicitis and time from completion of CT scan 
testing were compared between emergency physicians and 
radiologists.
Results: A total of 318 patients with appendicitis were included. 
Patients coming to hospital at off time were younger (Mean 
Difference = 5; P-value = 0.016) and were more common with 
normal CRP (Chi-square = 11.19; P-value < 0.001). Both groups’ 
interpretations of appendicitis were not affected by arrival time 
and all did differential diagnosis well (Emergency physician 
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area under curve (AUC) = 0.912 versus Radiologist AUC = 0.911). 
Time to CT interpretation by emergency physicians was signifi-
cantly lower than by radiologists (Mean Difference = -217.37 min; 
P-value < 0.001).
Conclusions: The interpretation of abdominal CT scan for acute 
appendicitis by emergency physicians was more efficient and equally 
accurate compared to interpretation by radiologists.

Figure 1 (abstract 001372) .
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Introduction: Following a traumatic spinal cord injury (SCI), there is 
a period of continued spinal cord tissue hypoxia that contributes to 
secondary injury. Blood pressure augmentation is employed clinically 
in an attempt to increase spinal cord blood flow and spinal parenchy-
mal oxygen tension (PO2). However, this strategy does not consist-
ently alleviate secondary spinal cord tissue hypoxia or injury and new 
hemodynamic management strategies are needed.
Objectives: To investigate the influence of blood pressure augmen-
tation with dobutamine and adjuvant ethyl nitrite (ENO), an oxygen-
dependent vasodilator, on hemodynamic management and spinal 
cord oxygenation following traumatic spinal cord injury (SCI).
Methods: Parallel experiments were conducted in rodent and pig 
models of high-thoracic SCI: a dose-escalation study with ENO 
(0–100 ppm) and an acute treatment study (~ 0 to 4 h post-SCI) involv-
ing ENO (50 ppm; rodents only), dobutamine (DOB, 1 ug/kg/min, IV), 
and combined ENO + DOB administration along with controls (Lac-
tated Ringer’s, IV). Rodents underwent a T3 SCI (300 kdyn, no compres-
sion) while pigs underwent a T2 SCI (~ 2600 kdyn, 2  h compression). 
Mean arterial pressure (MAP; femoral artery) and intraparenchymal 
spinal PO2 were measured.
Results: Dose-escalation of ENO to 50 ppm increased spinal PO2 from 
9 ± 5 to 17 ± 8 mmHg in the rodents (P = 0.043; n = 4) and from 12 ± 2 
to 16 ± 3 mmHg in the pigs (n = 2). In the acutely treated rodents, MAP 
was higher with DOB (84 ± 8 mmHg; P = 0.002; n = 5) and DOB + ENO 
(79 ± 8 mmHg; P = 0.018; n = 5) compared to controls (63 ± 6 mmHg; 
n = 5) while ENO increased spinal PO2 compared to controls (23 ± 7 
vs. 6 ± 3 mmHg; P = 0.002; n = 5 each group); concurrent DOB infusion 

further augmented PO2 (+ 6 ± 4 mmHg; P = 0.03; n = 5). In the acutely 
treated pigs, spinal PO2 was 12 ± 11  mmHg in controls (n = 4), 
21 ± 11 mmHg with DOB (n = 6), and 34 ± 23 mmHg with DOB + ENO 
(n = 5) following decompression. Spinal PO2 decreased from pre-SCI 
to post-decompression in the control group (-12 ± 15 mmHg) but was 
elevated in the DOB + ENO group (+ 21 ± 19  mmHg; P = 0.04 com-
pared to the change in controls).
Conclusions: Blood pressure augmentation with dobutamine and 
adjuvant ethyl nitrite holds promise as an approach to optimize 
hemodynamic management and spinal cord oxygenation following 
traumatic spinal cord injury. Such improvements in spinal cord oxy-
genation may be a method by which we can reduce secondary injury 
in the spinal cord and improve outcomes for patients that suffer a trau-
matic spinal cord injury.
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Introduction: Isolation of one lung leads to ventilation-perfusion mis-
match and increases intrapulmonary shunt, which in some cases may 
lead to clinically significant hypoxemia and potentially could lead to 
significant postoperative complications. Recent research has shown 
that high-flow oxygen insufflation (HFO) could be applying during 
one-lung ventilation (Duwat A. et al., 2019).
Objectives: This study aims to compare the effectiveness of high-flow 
oxygen insufflation and continuous positive airway pressure (CPAP) 
in correcting intraoperative hypoxemia, reducing V/Q mismatch, and 
preventing postoperative complications and adverse outcomes.
Methods: The study included 67 patients who underwent elective 
video-assisted thoracoscopic lobectomy and developed hypoxemia 
during the first 15 min of one-lung ventilation. The patients were ran-
domly divided into two groups: the first group (HFO group) received 
HFO into the non-ventilated lung to correct hypoxemia, while the 
CPAP group received conventional CPAP into the non-ventilated lung. 
Oxygenation parameters were recorded at four time points during 
the operation: T1 for bipulmonary ventilation, T2 for single-lung ven-
tilation, T3 for implementation of HFO with a flow of 60 L/min (at a 
temperature of 37 °C) and an initial FiO2 of 0.5 into the non-ventilated 
lung for the HFO group or CPAP of 5 cm H2O into the non-ventilated 
lung in the CPAP group. At T4, HFO was applied with a flow of 30 L/
min (at a temperature of 37 °C) and an initial FiO2 of 0.5 into the non-
ventilated lung in the HFO group, while in the CPAP group, CPAP of 
2  cm H2O was applied into the non-ventilated lung. We analyzed 
PaO2, SaO2, PCO2, Qs/Qt, and surgical team satisfaction with lung col-
lapse by visual analog scale (VAS; 0 is for perfect visualization, 10 is for 
inability to perform VTS). Postoperative complications and outcomes 
were analyzed.
Results: At T1 and T2, there were no statistically significant differ-
ences between the groups in oxygenation parameters. PaO2 was sig-
nificantly higher in the HFO group at T3 and T4: 134.5 (126.0; 141.75) 
mm Hg in the HFO group vs 108.5 (104.0; 114.5) mm Hg in the CPAP 
group at T3 (p < 0.001) and 118.5 (113.0; 122.25) mm Hg vs 92.5 (89.0; 
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98.25) in the CPAP group at T4 for the HFO and CPAP groups, respec-
tively (p < 0.001). At T4, SaO2 was higher (97% (96; 97)) in the HFO 
group: 97% (96; 97) vs 94% (94; 95) in the CPAP group (p < 0.001). Qs/
Qt at T4 was 10.7% (9.5; 15.7) in the HFO group and 21.3% (18.4; 23.9) 
in the CPAP group (p < 0.001). There was a significant difference in sur-
gical satisfaction between the HFO group and CPAP group at T3 and 
T4: 2.5 (2; 3) in the HFO group at T3, 9 (8; 9) in the CPAP group at T3 
(p < 0.001); 1 (0; 1) in the HFO group and 5 (4; 5) in the CPAP group 
(p < 0.001). PCO2 did not differ at any time during surgery. Postopera-
tive complications did not differ between the two groups: class III Cla-
vien-Dindo complication developed in one patient in the CPAP group. 
The need for postoperative respiratory support did not differ between 
the two groups (Chi-square 0.891, p = 0.346). No fatal outcomes were 
observed in our study.
Conclusions: The use of high-flow oxygen insufflation during one-
lung ventilation undergoing video-assisted thoracic surgery allows 
for effective treatment of hypoxemia similar to the CPAP method and 
seems to be safe in terms of postoperative complications and out-
comes. High-flow oxygenation could provide better intraoperative 
visualization.
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Introduction: Medical training continues to evolve, and theoretical 
training is currently inconceivable without balanced practices, even 
more so if we think about complex techniques or procedures such as 
extracorporeal membrane oxygenation (ECMO), hence the growth of 
the offered training through clinical simulation. However, the arrival of 
the pandemic abruptly modified this new training philosophy, having 
to update the training methods and implement multiple online plat-
forms and supports to maintain training despite the situation caused 
by COVID-19.
Objectives: The objective of the study was to assess whether differ-
ences were detected between two training course models on the use 
and management of ECMO; one carried out entirely face-to-face and 
another hybrid with an online theoretical phase and face-to-face prac-
tical phase (post-COVID-19 pandemic); in terms of the degree of satis-
faction, interest in the contents, integration with the teaching staff and 
the methodology among the students who received the full face-to-
face course compared to those who received the hybrid course model 
(on-line plus face-to-face).
Methods: A total of 6 theoretical-practical training courses were car-
ried out, including advanced simulation workshops, between 2017 
and 2023 (4 face-to-face courses of 22 h and 2 in a mixed online for-
mat/3  months plus face-to-face/2  days). Retrospective descriptive 
study, for which, at the end of the course, a satisfaction survey was 
conducted with scores between 1 (poor) and 5 (excellent). Statistical 
analysis was performed with SPSS v24, quantitative variables were 
used that were expressed as mean and SD, and the comparison of 
means was carried out using the T-Student test with a pre-established 
degree of significance of 0.05.
Results: Data from 161 students were analyzed (135 answered the sur-
vey, 83.8%). 46 in hybrid modality and the rest in face-to-face modal-
ity (courses of 24 to 30 students). Regarding the results, both types 
of courses, had high evaluations and, it should be noted (Table  1) 

that, both in the evaluation of the course and in the integration with 
the teaching staff, there were no statistically significant differences 
between both group models but that, in the interest in the topics and 
the valuation of the methodology, a relevant variable for us, did point 
to differences in favor of the hybrid model.

Ques‑
tions

Mean 
face‑to‑
face

Standard 
desvia‑
tion face‑
to‑face

Mean 
Hybrid

Standard 
des‑
viation 
hybrid

T‑Student

General 
evalu-
ation 
of the 
course

4.73 0.21 4.83 0.27 0.954

Interest 
in the 
topics 
covered

4.06 0.85 4.45 0.47 0.004

Integra-
tion of 
teachers 
with 
assis-
tants

4.60 0.64 4.67 0.49 0.532

The meth-
odology 
has 
been 
ade-
quate

4.16 0.73 4.43 0.63 0.044

Conclusions: Both course formats had a high degree of student satis-
faction. The modification in the teaching strategy, with hybrid training 
(online 3  months associated with face-to-face simulation workshops 
during 2  days) not only was not inferior to the classic model, but its 
methodology was better valued compared to the classic one.
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Introduction: An increase of invasive and probable invasive group 
A Streptococcal infections (iGAS and piGAS) in the last year has been 
described (1). Our aim was to compare the incidence of iGAS and 
piGAS from 2018 to May 2022 (period 1) with incidence of cases from 
June 2022 to April 2023 (period 2) in the Cantonal Hospital of Grisons, 
Switzerland and to describe the cases occurring during the last year.
Methods: iGAS is defined by germ isolation from sterile sites (blood, 
synovial fluid, peritoneal fluid), whereas piGAS by germ isolation from 
non-sterile sites (deep skin or retropharyngeal aspirations) requiring 
one or more of the following: hospitalization for iv. antibiotics, surgery 
or admission to the Intensive Care Unit (ICU) (2). Streptococcal toxic 
shock syndrome (STSS) is defined as sudden onset of shock, organ fail-
ure and frequently death (3).
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We captured all cases of iGAS and piGAS that were recorded in the 
Swiss Diagnosis Related Groups of our institution and by reviewing the 
medical records of all hospitalised patients with positive blood culture 
with group A streptococci from January 2018 until April 2023. Addi-
tionally, we summarised comorbidities, clinical presentation, thera-
peutic approach and outcome of all patients with iGAS and piGAS of 
our institution since June 2022 differentiating the patients of the ICU 
from patients of the wards.
Data are expressed as numbers (%) and median (IQR).
Results: During the over four years period from 2018 to May 2022 we 
identified totally 16 cases of iGAS and piGAS, 7 of them had positive 
blood cultures. From June 2022 to April 2023, we noted an increase of 
to a total of 40 cases. There were 22 cases of iGAS (12 treated on the 
ICU) and 18 piGAS (5 treated on the ICU). The male/female ratio was 
2.3.
ICU: Total 17 cases, median age was 58 (39–73) years. The most com-
mon clinical manifestation was soft tissue infection n = 12, (71%) 
with 3 (18%) necrotizing fasciitis. Alcohol n = 5 (29%), drug abuse 
n = 5 (29%) and obesity n = 3 (18%) were the main comorbidities. All 
patients received appropriate antimicrobial treatment. Clindamycin 
was administered in 15 (88%) of the cases. 9 (53%) patients needed 
surgery with 1 patient requiring limb amputation. 7 (41%) patients 
developed STSS and 8 (47%) suffered from ARDS. 3 (42%) patients with 
STSS received Immunoglobulin (IVIG) (4). 28-days mortality was 18%.
NON-ICU: Total 23 cases, median age was 56 (39–71) years. The most 
common clinical presentation was soft tissue infection n = 15 (65%). 
The most common co-morbidity was diabetes n = 4 (17%). Regarding 
iGAS, 9 (40%) of patients did not receive Clindamycin, although indi-
cated (5,6). 16 (70%) patients needed surgery. No patient died.
Conclusions: We noted an increase of piGAS and iGAS in our hospi-
tal since June 2022. The clinical presentations were serious: 43% of the 
patients were admitted to the ICU. Illicit substance, alcohol abuse and 
obesity were risk factors. Mortality was high. According to the litera-
ture adherence to current treatment recommendations is low. Efforts 
should be undertaken to improve standard of care: Immediate treat-
ment should include clindamycin for iGAS and IVIG for STSS.
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Introduction: Few data are available on lung microbiota composi-
tion of patients with COVID-19-related ARDS (C-ARDS) receiving inva-
sive mechanical ventilation (IMV). Moreover, limited evidence has 
investigated the correlation between lung microbiota and respiratory 
mechanics.
Objectives: We aimed to assess the relationship between lung micro-
biota composition, respiratory mechanics and clinical outcomes in 
critically ill patients with C-ARDS.
Methods: This observational study involved two ICUs of a univer-
sity hospital in Italy from April 1 through December 31, 2020. Lung 
microbiota was investigated by bacterial 16S rRNA gene sequencing, 
performed on bronchoalveolar lavage (BAL) fluid samples withdrawn 
after intubation. The lung bacterial communities were analyzed after 
stratification by respiratory system compliance/predicted body weight 
(Crs) and ventilatory ratio (VR). Weaning from IMV and in-hospital mor-
tality were further assessed.
Results: We enrolled 70 C-ARDS patients requiring IMV. Lung micro-
biota composition (phylum taxonomic level, PERMANOVA test) 
significantly differed between patients with low Crs vs. those with 
high (p = 0.010), as well as in case of low-VR vs high-VR stratification 
(p = 0.012). As difference-driving taxa, Proteobacteria (p = 0.017) 
were more dominant in low vs high-Crs patients, whilst Firmicutes 
less (p = 0.040). Similarly, Proteobacteria were more dominant in low 
vs high-VR patients (p = 0.013). We further observed lung microbiota 
diversity as a prognostic factor of in-hospital mortality (HR = 3.31, 
95%CI 1.52–7.20, p = 0.048).
Figure: Graphic representation of respiratory mechanics, aerated tid-
due and lung microbiota composition in two patients.
Computed tomography scan images of lungs from two representa-
tive patients with (A) high Crs/PBW (0.61 (mL/cmH2O)/Kg) and VR 
(3.64) values or (B) low Crs/PBW (0.43 (mL/cmH2O)/Kg) and VR (1.65) 
values depicted the distribution of aerated lung tissue, detailed 
in the respective wave frequency graphs. For each patient, bub-
ble chart shows dominant families in the lung bacterial community. 
Abbreviations:Crs = compliance of the respiratory system. PBW = pre-
dicted body weight. VR = ventilatory ratio.
Conclusions: C-ARDS patients with low Crs/low VR had a Proteobacte-
ria-dominated lung microbiota. Moreover, a more diverse lung bacte-
rial community was more likely a predictor of weaning from IMV and 
discharge alive from hospital.
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Introduction: Severe chest trauma (CT) remains a leading cause of 
morbidity and mortality. Inadequate pain management has a delete-
rious effect, increasing the risk of respiratory complications, chronic 
pain, and prolonged hospital stay. Although opioids are commonly 
used, their adverse effects limit their use. Regional analgesia (RA), 
as part of multimodal regimen, has been shown to be beneficial in 
comparison to opioid-based methods. Thoracic epidural (TEP) is the 
recommended regional technique in most European protocols, but 
its use may be limited in critical care. Other techniques, such as con-
tinuous erector spinae plane block (CESB), can be a safe and effective 
alternative.
Objectives: To describe the use of RA in ICU patients with CT and to 
evaluate its impact on clinical outcomes.
Methods: Single-center retrospective cohort study of all adult 
patients with CT admitted on a Trauma Center of a tertiary universi-
tary hospital and submitted to RA as part of a multimodal regimen 
between January 1st 2021 and December 31st 2022.
Primary outcome: variation in opioid consumption following RA.
Secondary outcomes: incidence of RA complications, nosocomial 
infections, duration of mechanical ventilation, and ICU and hospital 
length of stay (LOS).
Preliminary analysis included descriptive statistics, along with inferen-
tial analysis based on t-tests and chi-square comparisons.
Results: Of the 469 trauma patients admitted, 57 met the inclusion cri-
teria (12.2%). Most were male (87.7%), with a median age of 49 years. 
63.2% had comorbidities. Mean Trauma Score and Injury Severity 
Score was 42.9%; Mean Injury Severity Score was 25.5 and 82.5% of 
them had a score > than 15 (no significant difference in TEP versus 
CESB groups). Road traffic accidents were the main mechanism of 
injury (50.9%) followed by falls (31.6%). 10.5% had isolated CT. Brain, 
spine, and abdominal trauma were the most common concurrent 
injuries.
TEP was performed in 75.4% and CESB in the remaining 24.6% 
patients. Only one complication was documented. Median oral mor-
phine milligram equivalents decreased significantly from 405 (IQR 
1020) before RA to 60 (IQR 60) on the fifth day after RA (p < 0.001). This 
reduction in opioid consumption was statistically significant in the TEP 
group (p = 0.002) but not in the CESB group.
Mean hospital LOS was 24.7 days, with 10.1 days in ICU (6.8 of them 
after RA). 40.35% of patients required mechanical ventilation for a 
mean duration of 9.73 days, 7.35 of which after RA. Incidence of noso-
comial infections was 21.4%. Total mortality was 1.7%.No differences 
were found between TEP and CESB groups for these parameters.
Conclusions: RA is safe and effective for pain relief and avoiding side-
effects of opioid based regimens for ICU patients with severe CT. It was 
associated with a significant reduction in opioid consumption on the 
5th day after its initiation, namely with TE. Similar clinical outcomes 
were observed between TEP and CESB.
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Introduction: Sepsis induced cardiomyopathy (SIC) is characterized 
as high mortality and poor outcomes. Abnormal serum testosterone 
and soluble ST2 (sST2) have been reported related with cardiovascular 
events in sepsis. This study was performed to explore the relationship 
between testosterone and sST2 and all-cause mortality in SIC patients.
Methods: We conducted a prospective cohort study and enrolled 327 
male patients with diagnosed SIC from January 2021 to March 2023 at 
a large academic medical center in Wuhan.The predictive values of tes-
tosterone and sST2 on mortality of SIC were estimated with Cox pro-
portional hazards analysis and receiver operative characteristic curve 
(ROC).
Results: In present study, there were 87 deaths (26.6%) and 103 deaths 
(31.5%) that occurred during 28-day follow-up and 90-day follow-up, 
respectively. When grouped by tertiles of biomarkers, patients with 
higher testosterone and decreased sST2 had significantly lower 28-day 
and 90-day mortality (both p < 0.01). Kaplan–Meier analysis showed 
significantly higher 28-day and 90-day survival with higher testoster-
one and lowered sST2 (all p < 0.001). In logistic regression, body mass 
index, testosterone, sST2 and N-terminal pro-B-type natriuretic pep-
tide (NT-proBNP) were risk factors of 28-day mortality (p < 0.05). The 
combination of testosterone and sST2 enhanced prediction of both 
28-day mortality (AUC 0.805) and 90-day (AUC 0.833) mortality.
Conclusions: In this cohort of SIC patients, serum testosterone and 
sST2 predicted mortality independently and jointly. Their combination 
improved prognostic accuracy for 28-day and 90-day survival. These 
biomarkers may facilitate early risk stratification and identify patients 
who could benefit from targeted interventions.
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Introduction: The emergence of bacterial resistance to antibiotics 
is a major problem that society will have to face in the coming years. 
Enterococci are opportunistic pathogens responsible for nosocomial 
infections.
Objectives: To analyse the situation of multi-resistance in an Intensive 
Care Unit (ICU) and the impact of measures taken to control an out-
break of vancomycin-resistant Enterococcus (VRE) detected during the 
study period.
Methods: Retrospective, observational study in a 14-bed ICU in Level 
II hospital. The analysis time is divided into two periods (2015–2018 
and 2019–2022) separated by the implementation of measures fol-
lowing the outbreak of VRE (2017–2018). 2020 was excluded from the 
study period due to the barrier posed by the COVID-19 pandemic. 
Characteristics of the patients, severity (APACHE II), length of stay and 
previous use of antibiotics were collected.MDR isolates were collected 
from clinical samples and colonisation studies. Qualitative variables 
are described as percentages and quantitative variables as mean (SD). 
Rates of patients with MDRduring ICU admission are expressed per 
1000 days of stay and per 100 patients.
The most relevant measures implemented were: intensification of 
hand hygiene training, increased supervision in the implementation 
of the cleaning protocol, Preventive Medicine carried out a control of 
surfaces by direct observation and the incorporation of tests to locate 
areas with a lack of cleanliness, cultures using RODAC plates and pre-
ventive decontamination systems (pulsed ultraviolet light and hydro-
gen peroxide vapour) were incorporated.
Results: First period, 545 patients, 63% male, mean age 64.02  years 
(± 15.28). Mean APACHE 14.28 (± 8.32) and mean stay 7.99 (± 15.65) 
days. Antibiotic treatment was given in 55.47%. MDR were detected 
in 13.2%. The mean rate of patients with MDR previous ICU admission 
was 9.07% and 4.55% for intra-ICU acquisition. Most prevalent patho-
gens in 2015 were VRE (33.33%), Enterobacteriaceae BLEE (33.33%) 
and BGN-carbapenemases (33.33%). In 2016, detection of MRSA 
(33.33%) became more important. In 2017 and 2018 there is a very 
marked increase in the detection of EVR, 83.33% and 54.55% respec-
tively. A total of 19 cases were detected between 2017 and 2018. Of 
the 19 cases of the outbreak, 11 (57.89%) were acquired in the ICU and 
involved infection in only 2 cases (10.52%).
Second period, 411 patients, 64.89% male, mean age 62.29 (± 14.80) 
years. Mean APACHE 14.44 (± 8.43) and mean stay 9.58 (+ 15.43) 
days. Antibiotics in 58.16%. MDR was detected in 10.70%. The mean 
rate of patients with MDR was 6.88% for pre-acquisition and 3.86% 
for intra-ICU acquisition. In 2019, MRSA predominates (33.33%), with 
EVR (22.22%) and multidrug-resistant Pseudomonas (22.22%) in sec-
ond place. In 2021, the prevalence of MRSA increases, accounting for 
40% of isolates, together with BGN-carbapenemase (40%). Finally, in 
2022, 50% of BGN-carbapenemase isolates persisted, with a significant 
decrease in MRSA. Only 2 more cases of VRE have been identified in 
2022.
Measures adopted, we analysed in more detail: adherence to hand 
hygiene (Table 1) and surface analysis (Table 2).
In relation to the impact of the measures adopted, the rate of patients 
with MDR with intra-ICU acquisition, during 2015, 2016, 2017 and 2018 
was 3.51%, 8.44%, 5.75% and 9.98% respectively. In 2019, 2021 and 
2021 was 7.82%, 2.82% and 3.20% respectively.
Conclusions: This study confirms the established problem of the 
emergence of bacterial resistance and the importance of maintaining 
prevention and control strategies. Also highlights the problem of the 
"exhaustion phenomenon" in the staff as a factor favouring the spread 
of MDR.The decrease in the rate of patients with intra-ICU acquisition 
after the implementation of measures demonstrates that preventive 
strategies work.

Table 1 (abstract 001383)   Adherence to hand hygiene.

Table 2 (abstract 001383)    Surface analysis
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Introduction: Acute pancreatitis (AP) is a serious and potentially 
deadly condition and in up to 14% of the cases can be caused by 
hypertriglyceridemia. The risk of AP is higher in cases of severe hyper-
triglyceridemia (> 1000 mg/dL) and the severity of the disease is pro-
portional to the elevation of the triglycerides. The presentation is like 
other causes of pancreatitis. The mortality rate is higher in the first 
15  days due to the systemic inflammatory response syndrome and 
after this period the major causes of mortality are the complications of 
the disease (local or systemic).
Objectives: The aim of this study was to review all the cases of acute 
pancreatitis secondary to hypertriglyceridemia submitted to thera-
peutic plasmapheresis sessions in an intensive care unit (ICU).
Methods: This is an observational retrospective study conducted 
between April 2012 and March 2023 that included all the patients with 
AP by hypertriglyceridemia submitted to plasmapheresis sessions in 
the ICU. Only patients who underwent plasmapheresis outside the ICU 
were excluded.
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Results: Of 18 patients, 88% were men (n = 16), with a median age of 
43 years. The median body mass index of these patients was 28,43 kg/
m2. The median APACHE II score was 8,3, that represent a predicted in-
hospital mortality rate of 8% for nonoperative patients. All the selected 
patients had severe hypertriglyceridemia at admission and 33% (n = 6) 
had triglycerides over 4400 mg/dL. A total of 26 plasmapheresis ses-
sions were carried out in the intensive care unit. Most patients did 
only one session (n = 12, 66,7%) but one third needed two sessions 
(n = 6). The most used replacement solutions were albumin (n = 11, 
42,3%) and albumin/crystalloid (n = 11, 42,3%), followed by fresh fro-
zen plasma (FFP) (n = 3, 11,5%) and a combination of albumin/crystal-
loid/FFP (n = 1, 3,8%). The reduction of the hypertriglyceridemia was 
effective, mainly over 50% (n = 21) and in some cases over 90% (n = 2). 
There were registered 22 interruptions of treatments, mainly for rup-
ture of the filter (n = 13, n = 59%). The most frequent complication 
was hydroelectrolytic disturbances (n = 6, 23,1%) and coagulopathy or 
thrombocytopenia (n = 5, 19,2%), but there were no major complica-
tions that lead to interrupt the treatment.
Conclusions: Therapeutic plasmapheresis is a complex technique 
but effective in the treatment of acute pancreatitis by hypertriglyc-
eridemia and is recommended as a first line treatment by the Ameri-
can Society for Apheresis for the treatment of the AP cases associated 
with severe hypertriglyceridemia. There were no severe complications 
related to the technique.
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Introduction: The adjustment of the maintenance immunosuppres-
sive regimen for kidney transplant recipients (KTRs) requiring intensive 
care management is in continuous discussion.
Objectives: Thus, this study aimed to evaluate the acute rejection 
risks in KTRs followed until one year after an intensive care unit (ICU) 
discharge.
Methods: Single-center cohort study that enrolled 376 KTR admit-
ted to the ICU (excluding immediate post-transplant period) between 
2018 and 2019. Follow-up date was one year after the ICU admission. 
Patients were stratified according to immunosuppressive regimen 
adjustment during the ICU length of stay: sustaining the immunosup-
pressive regimen with two or three drugs vs. use of corticosteroids 
alone. The primary outcome was acute rejection (AR), while the sec-
ondary was graft loss (GL). The multivariable analysis was performed 
by logistic regression.

Results: KTRs were 57.4 (46.1–64.8) years old, 61.4% male and 42.8% 
were receiving tacrolimus, mycophenolate, and prednisone as the 
maintenance immunosuppressive regimen. Most had acute kidney 
injury (60.6%), and 19.1% required renal replacement therapy. Dur-
ing the ICU stay, 53.5% underwent corticosteroids alone. The one-year 
incidence of AR and GL was 4.3% and 9.6%, respectively. Compared 
with sustaining the immunosuppressive regimen, corticosteroid 
alone was not associated with a higher incidence of AR (5.7% vs. 3.0%, 
p = 0.19) or GL (8.0% vs. 10.9%, p = 0.33). In the multivariable analysis, 
AR after the ICU discharge was only associated with age (OR for each 
year = 0.96; p = 0.03) and the report of AR before the ICU admission 
(OR = 16.5; p < 0.001). Changing the immunosuppressive regimen dur-
ing the ICU stay was not associated with AR.
Conclusions: For the critically ill KTRs admitted to the ICU, the adjust-
ment of maintenance immunosuppressive regimen for corticosteroids 
alone, compared with sustaining double or triple immunosuppressive 
regimen was not associated with increased risk of acute rejection or 
graft loss until 1 year after the ICU discharge.
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Introduction: Hemolysis is common in intensive care patients and 
associated with adverse outcomes and mortality. Beside direct and 
precise but not routinely measured markers for hemolysis such as cell-
free hemoglobin (CFH) and haptoglobin (Hp), other CFH-downstream 
products like carboxyhemoglobin (CO-Hb), methemoglobin (Met-Hb), 
and total bilirubin (tBili) are routinely monitored via blood gas analy-
sis. Previous studies suggest an association of tBili and CO-Hb with 
hemolysis and mortality. Patients with ARDS and treatment with veno-
venous ECMO (VV ECMO) are especially prone to hemolysis and might 
benefit from early detection of increased hemolysis and potential 
reactions to the causes of hemolysis.
Objectives: We aimed to identify cut-off values for CO-Hb, Met-Hb, 
and tBili that are associated with a significant increase of mortality in 
patients with severe ARDS and treatment with VV-ECMO.
Methods: Retrospective analysis of patients with ARDS admitted to 
a tertiary ARDS referral center from 01/2007 to 12/2018. All patients 
with CO-Hb, Met-Hb, tBili, Hp and CFH measurements within the 
first week of ECMO treatment were included. Cut-off values of mean 
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CO-Hb, mean Met-Hb and mean tBili concentrations over therapy 
time associated with significant increases in ICU mortality were cal-
culated with recursive binary partitioning. If more than one splitting 
node was found, only the most significant, first cut-off value was con-
sidered. Patients were grouped according to their respective mean 
CO-Hb, mean Met-Hb, and mean tBili values. ICU mortality, mean CFH 
and mean Hp values were compared. A multivariate regression model 
of ICU mortality and the three marker variables with their cut-off val-
ues was implemented. The study was approved by the Medical Ethics 
Committee of the Charité-Universitätsmedizin Berlin (No. EA2/019/19).
Results: A total of 435 patients was included. For mean CO-Hb, a cut-
off value of 2.007 was found to divide the cohort into two groups 
with significantly different ICU mortality (CO-Hb ≤ 2.007%: 37% [95% 
CI 31.2–44.1], n = 227 vs. CO-Hb > 2.007%: 63% [56.5–69.9], n = 208, 
p < 0.001). For mean Met-Hb, a cut-off value of 1.255 was calculated 
(Met-Hb ≤ 1.255%: 45% [39.4–50.1], n = 347 vs. Met-Hb > 1.255%: 70% 
[59.6–79.5], n = 88, p < 0.001) and for tBili a first significant cut-off 
value was found at 8.386 mg/dl (tBili ≤ 8.386 mg/dl: 43% [37.7–48.2], 
n = 361 vs. tBili > 8.386  mg/dl: 85% [75.5–92.0], n = 74, p < 0.001). 
Besides from mortality, all groups differed significantly in mean Hp 
(CO-Hb ≤ 2.007%: 0.75 g/l [IQR 0.34, 1.38] vs. CO-Hb > 2.007%: 0.47 g/l 
[0.23, 0.75], p < 0.001; Met-Hb ≤ 1.255%: 0.64  g/l [IQR 0.32, 1.15] vs. 
Met-Hb > 1.255%: 0.35  g/l [0.20, 0.67], p < 0.001 and tBili ≤ 0.957  mg/
dl: 0.66 g/l [IQR 0.34, 1.18] vs. tBili > 0.957 mg/dl: 0.25 g/l [0.13, 0.44], 
p < 0.001). For the direct hemolysis marker mean CFH, only the Met-
Hb and tBili groups differed significantly (Met-Hb ≤ 1.255%: 7.64 mg/
dl [IQR 5.21–13.03] vs. Met-Hb > 1.255%: 13.14  mg/dl [8.52–31.00], 
p < 0.001 and tBili ≤ 8.386  mg/dl: 8.33  mg/dl [IQR 5.51, 14.06] vs. 
tBili > 8.386  mg/dl: 11.48  mg/dl [5.40, 19.35], p = 0.045). The cut-off 
values were independently and significantly associated with ICU 
mortality in the multivariate regression model (CO-Hb: OR 3.23 [95% 
CI 2.12–4.99], p < 0.001; Met-Hb: 3.36 [1.95–5.90], p < 0.001; tBili 7.13 
[3.68–15.02], p < 0.001).
Conclusions: CO-Hb, Met-Hb and tBili are independently associated 
with hemolysis and mortality in patients with ARDS and treatment 
with VV ECMO. These easily and rapidly measurable routine labora-
tory parameters might help to identify patients at risk or trigger timely 
measurement of the direct hemolysis parameters CFH and Hp.
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Introduction: Patients with diabetic ketoacidosis (DKA) are often 
potassium depleted. Although routine treatment of DKA frequently 
includes intravenous potassium, patients are prone to hypokalemia 
during treatment. The reasons of hypokalemia are multifactorial, 
mainly kaliuresis, inadequate oral intake and gastrointestinal losses 
in addition to insulin supplementation during treatment. There is a 
concern that hypokalemia during DKA treatment can lead to havar-
dous adverse events including arrhythmias and sudden cardiac death, 
but the actual effect of occurrence of hypokalemia during DKA treat-
ment on mortality has not been well characterized. In this study, we 
assessed the outcomes of DKA hospitalizations whenever hypoka-
lemia was present or not.
Objectives: To determine whether hypokalemia has deleterious 
effects during the treatment of DKA.

Methods: Using MDClone©, we retrieved all hospitalizations of adult 
patients (age over 18) with moderate or severe DKA (defined by a 
combination of clinical diagnosis of DKA in the electronic medical 
record, pH under 7.3, glucose > 250  mg/dl and IV insulin treatment) 
in Rambam medical center, a tertiary 1000-bed academic medical 
center between 2/2012–1/2020 and compared demographic vari-
ables, anthropometric variables, hospitalization variables, blood tests 
throughout admissions, 30 day mortality and total mortality between 
patients who did or did not develop hypokalemia.
Results: Results: In the defined time period, there were 456 DKA hos-
pitalizations that filled all criteria and had no missing data. About two 
thirds of hospitalizations (304) were complicated by hypokalemia 
(Potassium < 3.5 meq/L within the 3 days before or after the time of the 
lowest pH). Compared to patients who did not develop hypokalemia, 
patients who did were, on average, younger (46.3 ± 19.3 vs52.3 ± 21.5, 
p = 0.003), had a lower pH (7.08 ± 0.14 vs 7.15 ± 0.11 p < 0.001), lower 
bicarbonate (8.99 ± 4.50 vs 12.3 ± 4.11, p < 0.001) and A significantly 
higher rate of patients who developed hypokalemia were admit-
ted to ICU (36.8% vs 13.8%, p < 0.01), and higher maximal creatinine 
(2.18 ± 1.6 vs 1.82 ± 1.36, p < 0.05). In addition hypokalemia during 
DKA treatment was associated with a longer hospital stay.
The 30 day mortality was similar between the two groups (6.3% in the 
hypokalemia and 7.9% in normokalemia, P = 0.55) as was long term 
mortality (26.6% and 33.6% respectively, P = 0.13).
Conclusions: Hypokalemia occurs commonly during treatment of 
moderate to severe DKA and is associated with lower pH and bicarbo-
nate, acute renal failure and higher rate of ICU admissions. However, it 
is not associated a higher short orlong-term mortality.
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Introduction: Extracorporeal membrane oxygenation (ECMO), is a 
cardiocirculatory and pulmonary support that began to be used at the 
end of the last century; but this complex medical tool requires special-
ized training for its daily management and control of complications, to 
this day, including tools such as advanced clinic simulation in ECMO.
Objectives: The objective was to evaluate the satisfaction, the per-
ceived quality, as well as the methodology and teaching staff of 6 
theoretical-practical courses on ECMO support based on advanced 
clinical simulation, to objectify the viability, interest, and quality of this 
interesting training model.
Methods: 6 theoretical-practical training courses were carried out, 
including high-fidelity clinical simulation workshops on ECMO 
between 2017 and 2023 (4 face-to-face courses and 2 in a mixed 
online and face-to-face format, that is, a hybrid model). Retrospective 
descriptive study, for which, after each course, the participants com-
pleted a satisfaction survey in which they had to assess satisfaction 
with the course, the contents, and the teachers, rating from 1 (worst 
score) to 5 (best score). Statistical analysis was performed with SPSS 
v24, using quantitative variables that were expressed as mean and SD.
Results: We carry out the training of 161 students, of which 135 
answered the survey (83.8%). After the descriptive analysis (Table  1) 
we found that the courses reach the expectations of the students, with 
high satisfaction and overall assessment.
The very favorable score in the active participation of the students 
during the course stands out, one of the objectives sought with the 
methodology used, clinical simulation. Similarly, we highlight the 
interest and value of clinical simulation workshops with ECMO. Finally, 
the teaching staff and the simulation method carried out also received 
very positive evaluations.

Questions Mean Standar 
desvia‑
tion

The course has reach your expectations 4.41 0.66

Overall satisfaction with the course 4.63 0.06

Interest of the topics covered 4.20 0.76

Understanding of theoretical aspects 4.46 0.58

Possibility of participation in workshops/exhibitions 4.75 0.50

Integration of teachers with assistants 4.63 0.59

General evaluation of the teaching staff of the 
theoretical topics

4.51 0.55

General evaluation of the teachers of the work-
shops

4.50 0.52

Possibility of practical application 4.38 0.64

The methodology has been adequate 4.27 0.70

ECMO clinical simulation workshop 4.20 0.76

Conclusions: The experience with a high number of participants 
shows the interest and feasibility of clinical simulation as a teaching 
tool. The ability to maintain these training models with ECMO simula-
tion over time should encourage us to continue carrying out this type 

of training activities, especially in the field of clinical simulation, essen-
tial in highly complex techniques such as ECMO.
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Introduction: Creatinine (Cr) is a breakdown product of creatine phos-
phate from muscle and protein metabolism. It is removed from the 
body mainly by glomerular filtration and is also an indicator of kidney 
function. While elevated creatinine values are commonly associated 
with inflammation, low creatinine values may be associated with lower 
body weight, lower muscle mass, or immobility.
Objectives: The aim of this work is to confirm whether high or low Cr 
values were associated with the length of mechanical ventilation (MV) 
and mortality in neurosurgical patients admitted to the intensive care 
unit (ICU).
Methods: All neurosurgical patients admitted to the ICU from Janu-
ary 1, 2021, to September 30, 2022, were included in the analysis. Cr 
values (μmol/L) were normalized according to reference values for age 
and gender in all patients and were classified as low, normal, and high 
for specific analyses. The initial values of Cr were analyzed, as well as 
the repeated results of Cr measurements of those patients who stayed 
longer in the ICU. The lowest (Cr-min) and highest (Cr-max) values 
were recorded as well as the day of stay on which this value was meas-
ured. An association of these values with the duration of MV and sur-
vival was calculated.
Results: A cohort of 190 patients, 95 men, and 95 women, were admit-
ted to the ICU. Total survival was 91.1% and the length of mechanical 
ventilation was 6 h [3–24 h]. Median baseline Cr values on admission 
did not differ between survivors and nonsurvivors (62 [48.0–79.0] vs. 
80 [56.5–131.5], Mann Whitney U test (MW), P = 0.05). Nonsurvivors 
had higher Cr-max during the ICU stay compared to survivors (73 
[58.5–101.5] vs. 151.5 [73.3–172.3], MW, P = 0.01). A significant, nega-
tive correlation was recorded between Cr and length of mechanical 
ventilation (Spearman’s ρ = -0.266, P = 0.03), which confirmed shorter 
MV in patients with higher Cr levels.
For patients who had a decrease in Cr during the ICU stay, MV was sig-
nificantly longer than in those who did not have a decrease (ρ = 0.337, 
P < 0.001). After the patients were classified according to the Cr-min 
values into groups with low, normal, and high creatinine values, the 
mortality during the ICU treatment was highest in the group with Cr-
min in the low range vs groups with normal and higher Cr (56.3%, 25 
and 18.8%, χ2 test, P = 0.03).
Conclusions: High values of the Cr-max in nonsurvivors suggest the 
existence of an acute muscle and kidney lesion and were most likely 
a manifestation of infections. Increased mortality in the group with 
Cr below the reference range can be associated with acquired muscle 
weakness in the ICU and was observed in patients who had prolonged 
MV. In addition to acute brain injury, muscle weakness may result 
from comorbidities. New studies should confirm the possibility of new 
treatment methods, such as physiotherapy, in preventing the onset of 
muscle weakness and the consequent drop in Cr values.
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Introduction: Hypophosphatemia is a major concerns during the initi-
ation of nutritional support. We evaluated the correlation between fast 
duration before nutritional support initiation and hypophosphatemia 
occurrence during ICU admission and its effect on mortality.
Methods: A retrospective analysis that included ventilated for > 48  h 
patients’ data who were admitted to a 16-beds mixed ICU. Data col-
lected included demographic, APACHE-2 admission score, SOFA score 
at 24 h, hourly energy delivered & plasma phosphate levels from the 
first two weeks of admission, insulin delivered, length of ICU stay, 
length of ventilation, and mortality (ICU and 90 days). A survival analy-
sis with competing risks was performed. Baseline characteristics and 
clinical outcomes were compared with Mann–Whitney or Chi-square 
tests.
Results: 462 patients were used in the analysis. 59.96% of the patients 
developed hypophosphatemia. They were younger (57.4 vs 61.3, 
p < 0.001), less obese (BMI 27.0 vs 29.3, p < 0.001), had lower APACHE 
II (21.6 vs 22.8, p < 0.001), lower kidney SOFA score (0.64 vs 1.26, 
p < 0.001), and higher SOFA score (8.61 vs 8.34, p < 0.004). They had 
less prevalence of diabetes (13.3% vs 23.3%, p < 0.005). Their admis-
sion time before ICU admission was lower (3.42 vs 6,17d, p < 0.0001).
surviving analysis with hypophosphatemia as a competing risk 
showed a protective effect of hypophosphatemia from mortality (HR 
0.447, 95% CI 0.281,0.712) age, APACHE2 and SOFA score were found 
to be significantly associated with ICU mortality.
Evaluation of patients by several comparisons of minimal fast dura-
tions (at 12h intervals of fasting up to 72 h) demonstrated that 
hypophosphatemia prevalence was lower in the patients who were 
fasting (in each starvation duration—12h, 24h, 36h, up to 72 h) com-
pared to those who were not fasting. Hypophosphatemia prevalence 
ranged from 26.08% (72h fast) to 54.65% (12h fast) compared to 
35.43% (not fasting 72h) to 67.03% (not fasting 12h). These differences 
in hypophosphatemia prevalence were not significant.
time to hypophosphatemia appearance was significantly longer in the 
fasting patients compared to those who were not fasting, at all star-
vation duration examined up to fast of 48h (e.g.: time to hypophos-
phatemia was 90.59h in the patients who fasted for 24h, vs 79.7h in 
the patients that did not fast for 24h (p = 0.004).
Conclusions: Duration of starvation for up to 72 h in ICU before start-
ing nutritional support did not effect hypophosphatemia occurrence. 
However, time to appearance of hypophosphatemia was longer in the 
fasting patients. Hypophosphatemia had a protective effect against 
mortality.
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Introduction: Tranexamic acid (TXA) is often used during acute bleed-
ing management in order to inhibit fibrinolysis. According to summary 
of product characteristics, the elimination half-life of TXA is approxi-
mately 3  h [1]. However, it can be prolonged in case of renal insuffi-
ciency. The TPA-test from ClotPro system provides a way to examine 
the inhibition of fibrinolysis, even in case of the administration of TXA.
Objectives: We used the TPA-test to examine the presence of fibrinol-
ysis inhibition in patients who received TXA as part of bleeding man-
agement upon admission to the intensive care unit.
Methods: In our retrospective observational study data were col-
lected from patients at the Central ICU of the Department of Anaes-
thesiology and Intensive Therapy at Semmelweis University. The 
patients received TXA as part of acute haemorrhage treatment or 
to lower the risk of potential bleeding during or prior to admission. 
The route of administration of the drug varied among the cases 
(chronic oral, intravenous, nasogastric, intratracheal). Only patients 
with at least two TPA test results were enrolled in the study, who 
were divided into two groups according to renal function (RI vs 
nonRI).
Categories for fibrinolysis resistance were defined based on the TPA 
test results: complete lysis resistance if maximum lysis (ML) < 12%, 
severe if ML 12%–50%, moderate if ML > 50% with lysis time 
(LT) > 900s, and mild if 900s > LT > 300s.
To compare the groups Mann–Whitney U (MW) test was applied.
Results: Altogether 17 patients were eligible (female/male: 14/3; 
mean age: 49,48 ± : 16,57)0.14 patients have received intravenous TXA, 
in 3 cases the route of administration was either nasogastric, intratra-
cheal or prior to admission regularly oral. In patients with either acute 
or chronic renal insufficiency, the complete fibrinolysis resistance has 
persisted significantly longer after the intravenous TXA administration 
(difference of medians: 81 h, p: 0,004).
During ICU treatment, newly onset RI was detected in four cases. One 
patient passed away, and two patients became chronic haemodialysis 
dependent. In the fourth case, complete remission of fibrinolysis resist-
ance was observed following a course of plasma exchange beside the 
slow restoration of kidney function.
In cases of chronic oral, nasogastric or intratracheal administration, 
persistent complete fibrinolysis resistance was observed between 
50–130 h.
Conclusions: Tranexamic acid administration in case of renal insuffi-
ciency, can result in prolonged inhibition of fibrinolysis and may play a 
role in the development of permanent organ failure [2]. Further stud-
ies are needed to examine whether the reversal of prolonged fibrinoly-
sis inhibition induced by TXA improves patients’ long-term outcomes 
and quality of life.
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Introduction: Circulatory instability is commonly observed in patients 
admitted to Intensive Care Units (ICU). Nitric oxide (NO) is a vasodila-
tor and the production is upregulated during critical illness (1). Asym-
metric dimethylarginine (ADMA) is an endogenous inhibitor of NO 
production. Admission plasma concentrations of ADMA is increased in 
critically ill patients compared to healthy controls (2) and the increase 
is associated with mortality (2,3). The time course needs to be further 
investigated to decide for clinical relevance and potential of future 
intervention.
Objectives: The aim of this research project is to determine how 
endogenous NO-synthase inhibition, as measured by plasma ADMA, 
varies over the first five days of ICU admission, and identify subgroups 
with distinctive patterns.
Methods: We included adult patients admitted to the ICU of Copen-
hagen University Hospital—North Zealand from November 2016 to 
June 2019. We took blood samples during the first five days of admis-
sion. Plasma concentration of ADMA was analysed with enzyme-linked 
immunosorbent assay (ELISA). In subgroup analyses we further inves-
tigated the time course of plasma ADMA in patients with septic shock 
vs. without septic shock, in different stages of endotheliopathy (solu-
ble thrombomodulin (sTM) < 4  ng/ml vs. 4–10  ng/ml vs. > 10  ng/ml), 
patients treated with dialysis vs. no dialysis and patients with acute 
kidney injury (AKI) vs. no AKI. We used linear mixed models to describe 
the time course of plasma ADMA and tested for subgroup effect using 
interaction tests.
Results: We included 567 mixed ICU patients with a total of 1924 
blood samples. Median age was 71  years (interquartile range (IQR) 
63–79 years) and 327 (57.7%) were male. Median SAPS 3 score was 64 
(IQR 56–73). Plasma ADMA concentration increased during the first 
five days of ICU admission (p < 0.001), Figure 1. In subgroup analyses 
patients with AKI had significantly higher ADMA concentrations at 
ICU day 1 compared to patients without AKI (p < 0.001), however time 
course in the two groups were similar (p = 0.854), Fig.  2A. Likewise, 
patients with severe endotheliopathy (sTM > 10  ng/ml) had signifi-
cantly higher day 1 ADMA concentrations compared to patients with 
plasma sTM < 4  ng/ml or 4–10  ng/ml (p = 0.026), Fig.  2B. Interaction 
between time and sTM group was non-significant (p = 0.584). When 
grouped by the need for dialysis at any day during the first five days 
of ICU admission there was both significant different ADMA concen-
trations at day 1 (p = 0.014) and significant different time courses 
(p = 0.017), Fig.  2C. The subgroup of patients with septic shock did 
not differ from the rest of the patients neither at baseline nor in time 
course (p = 0.665 and p = 0.207, respectively), Fig. 2D.
Conclusions: Endogenous NO inhibition, as measured by ADMA, 
increase during the first five days of ICU admission, and is amplified by 
AKI and endotheliopathy.
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Introduction: Improvement in oxygenation with prone position in 
patients with acute respiratory distress syndrome related to Coronavi-
rus disease 2019 (C-ARDS) are inconstant. One of the other beneficial 
respiratory effects of prone position could be secondary to improve-
ment in lung mechanics. However, these improvements are incon-
stant. Variables predicting the efficacy a priori before staring the prone 
position session could be useful.
Objectives: To investigate whether a significant improvement of the 
compliance of the respiratory system (Crs) and reduction of the driv-
ing pressure at the end of a prone position session is predicted by the 
potential of lung recruitment at baseline in supine position.
Methods: In this prospective, observational, monocentric study in 
patients who underwent prone position for C-ARDS, from January to 
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May 2021, respiratory variables were assessed just before prone posi-
tioning and at the end of the session. Respiratory variables included 
mechanical ventilation settings and variables of respiratory mechan-
ics, including the recruitment-to-inflation ratio (R/I), an estimate of the 
potential of lung recruitment compared to lung overinflation.
Results: In 41 patients, 156 prone position sessions lasting 
18.9 ± 2.7 h, were evaluated. Mortality at day 60 was 49%. Neuromus-
cular blockade agents were used in 91 (58%) sessions. At baseline, 
tidal volume was 6.1 ± 0.5 mL/kg of predicted body weight, PEEP was 
14 ± 3 cmH2O and plateau pressure was 29 ± 4 cmH2O. The median of 
the R/I ratio was 0.53 (0.31–0.79), separating low- and high-recruiters. 
The airway opening pressure was present in 76 (49%) patients and was 
6 (5–9) cmH2O in these patients. At the end of the prone position ses-
sion PaO2/FiO2 increased from 111 ± 31  mmHg to 165 ± 67  mmHg 
(p < 0.001), with an increase > 20 mmHg in 96 (62%) sessions. The driv-
ing pressure decreased from 14.3 ± 4.4 to 13.7 ± 4.7 cmH2O (p = 0.045) 
and Crs increased from 32 ± 11 to 34 ± 11 (p = 0.037) ml/cmH2O. In a 
multivariate analysis, no respiratory or hemodynamic parameters at 
baseline could predict the improvement in oxygenation. Whereas the 
PaO2/FiO2 improved to the same extent in both low- and high-recruit-
ers, driving pressure and Crs improved only in high-recruiters (from 
14 ± 4 to 12 ± 4, p = 0.027, and from 34 ± 11 to 38 ± 13, p = 0.014, 
respectively).
Conclusions: Whereas oxygenation improve to the same extend in 
low- and high-recruiters with prone position in patients with C-ARDS, 
driving pressure and Crs improve only in high-recruiters patients. Ben-
efits of prone position could be thus even greater in these patients.
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Introduction: Acinetobacter baumannii, a multi-drug resistant (MDR) 
gram negative pathogen, is a common cause of infections in critically 
ill patients. The COVID-19 pandemic has led to an increase in the inci-
dence of MDR gram- negative infections in critically-ill patients.
Objectives: Our objective was to examine the characteristics and out-
come of COVID-19 critically-ill patients with Acinetobacter baumannii 
bacteremia and compare with a group of non-COVID-19 critically-ill 
patients.
Methods: We have performed a retrospective single-center study 
including all consecutively critically ill mechanically ventilated PCR 
SARS-COV-2 positive patients with Acinetobacter baumannii bacte-
remia that were admitted in Ioannina University Hospital ICU from 
05/2021 to 07/2022. Patients’ demographics, comorbidity including 
Charlson Comorbidity Index, source of bacteremia, ICU length of stay 
(LOS), ICU mortality and bacteremia complications such as sepsis, 
ARDS, hepatic dysfunction, coagulopathy or acute kidney injury (AKI) 
and the need for renal replacement therapy (RRT) were recorded 
for each patient. The same type of data were gathered from a non-
COVID-19 group of critically-ill patients with Acinetobacter baumannii 
that were admitted in our ICU from 05/2017 to 05/2019. A statistical 
comparison was performed between the two groups using SPSS® 21.
Results: Overall 106 patients (average age of 65.4 ± 13.9  years) with 
Acinetobacter baumannii bacteremia were included. There were 75 
COVID-19 and 31 non-COVID-19 Acinetobacter baumannii bacte-
remias. Among the two groups there was no difference in terms of 
age, gender, APACHE II score, Charlsons’ Comorbity Index and comor-
bidities apart from the fact that more non-COVID-19 patients were 
receiving chronic corticosteroid therapy (1.33% vs 19.3%, p = 0.003). 

Almost all COVID-19 patients were medical patients (97% vs 77.5%, p 
0.001) and were admitted because of acute respiratory failure (96% vs 
35.5%, p = 0.00001). COVID-19 patients were significantly more likely 
to have pneumonia as the source of bacteremia compared to the 
non-COVID19 patients (41.3% 16.1%, p 0.00001). Both patient groups 
developed sepsis in the majority of cases (76% vs 80.6%), but COVID-
19 patients developed ARDS (78.7% vs 29%, p 0.00001) and shock 
(81.3% vs 61.3%, p 0.011) more often. On the other hand COVID-19 
patients developed less often Acute Kidney Injury ( 30.7% vs 58%, p 
0.007) and required less frequently RRT ( 8% vs 32%, p 0.001). Mortality 
was high among both groups (69.3% vs 80.6, p 0.605) and there was 
no difference in the ICU or hospital LOS between the two groups.
Conclusions: Acinetobacter baumannii bacteremia is associated with 
high mortality in critically ill patients. COVID-19 patients are more 
likely to have pneumonia as the source of bacteremia and develop 
more frequently ARDS and shock. Better treatment options are 
required to improve the survival of these patients.
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Introduction: Deep vein thrombosis (DVT) can be safely and reli-
ably excluded in patients with a low clinical probability and a nega-
tive D-dimer result, but the accuracy and utility of such a strategy is 
unclear in intensive care unit (ICU) patients.
Objectives: To determine the utility andlimitations of D-dimer testing 
fortheevaluation oflower extremityDVT in ICUpatients.
Methods: A retrospective analysis of the medical record evaluating 
consecutive ICU patients with.
suspected lowerextremityDVTbetween January 2015 and December 
2022.
All patients underwent D-dimer test, portable extremity venous ultra-
sound or CT.
pulmonary embolism and deep vein thrombosis. The diagnosticsensi-
tivity and specificity,
positive predictive value (PPV), and negative predictive value (NPV) 
were evaluated.
Results: A total of 136 patients were evaluated. DVT was diagnosed in 
32 patients (26.47%). Although the sensitivity of the D-dimer test was 
high (96.88%), the specificity was significantly low (4.81%). The PPV 
was 23.85%, and the NPV was 83.33%.
Conclusions: Anegative D-dimer test resultin ICU patients does not 
reliably excludelower extremityDVT because the NPVof the test is sig-
nificantly lower in ICU patients.
Table 1 (abstract 001399)   Sensitivitiy, specificity, PPV and NPV of 
D‑dimer
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Introduction: Plasma cholesterol levels drop during sepsis in both 
patients and our rat model of faecal peritonitis. This model displays 
increased tachycardia and decreased responsiveness to dobutamine. 
Septic rats also have decreased cholesterol levels in the cardiomyocyte 
cell membrane which may impact upon adrenergic receptor activation 
(1). Na + /K + ATPase activity impacts heart rate and cardiac contrac-
tility and depends on membrane lipid composition and cholesterol 
concentration (2). We assessed the impact of restoring membrane cho-
lesterol levels in cardiomyocytes’ NKA activity.
Objectives: To assess changes in cardiomyocyte cholesterol content, 
cardiac NKA activity, and dobutamine responsiveness in septic rats 
after intravenous cholesterol treatment.
Methods: Awake, instrumented male Wistar rats (300 ± 50 g) received 
an i.p. injection of faecal slurry. Fluid resuscitation commenced after 
two hours. At 6 h, baseline haemodynamic measures were performed 
(BP, echocardiography). Septic animals were then randomly stratified 
into placebo or cholesterol-treated groups (6–10 per group). Cho-
lesterol-treated animals received a 15-h i.v. Infusion of bovine HDL-
cholesterol (35  mg cholesterol/rat). Rats were then anaesthetised, 
allowed to stabilise and haemodyanmics were again measured before 
and after a 10 min infusion of dobutamine (10 mcg/kg/min). Animals 
were then sacrificed with heart tissue samples immediately frozen in 
liquid nitrogen. Cardiac NKA activity was measured using a published 
method (3) while cardiomyocyte membrane cholesterol was meas-
ured (after fractionation) by Amplex red. Control animals were treated 
identically, except for the administration of faecal slurry.
Results: At 21  h, non-treated septic rats had tachycardia, a fall in 
heart membrane cholesterol, an increase in cardiac NKA activity, and 
impaired responsiveness to dobutamine. HDL-Cholesterol treatment 
restored cardiac membrane cholesterol levels, increased NKA activity, 
and restored dobutamine responsiveness (Table 1).

Sham Sepsis Sepsis + HDL‑Ch

Heart rate
 (beats/min)

409 ± 67 486 ± 42 (a) 451 ± 27

Heart membrane 
cholesterol

 (mg chol/mg 
protein)

0.11 ± 0.02 0.08 ± 0.02 (b) 0.14 ± 0.06

Dobutamine 
response

 (% increase in stroke 
volume)

13.5 ± 12.3 5.5 ± 9.0 (b) 25.9 ± 14.9

NKA activity)
 (mMol/mg protein/

min × 10–3)

3.923 ± 0.93 3.715 ± 0.116 4.402 ± 0.736

a) p < 0.05 vs. sham, (b) p < 0.05 vs. Sepsis + HDL-Chol. One-way 
ANOVA test with multiple comparisons.

Conclusions: Infusion of HDL-cholesterol reversed the fall in car-
diac membrane cholesterol, increased Na + /K + ATPase activity and 
improved dobutamine responsiveness.
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Introduction: Demand for ICU resources often exceeds supply. We 
must ensure that patients who occupy ICU beds are those most likely 
to benefit from the ICU’s specialized technology and professionals. Tri-
age algorithms and protocols can be useful but can never supplant 
the role of the skilled intensivist who decides whether to admit the 
patient, always taking into account the structure and size of the ICU 
in question.
Objectives: Analysis of admission decisions in the ICU of a tertiary 
hospital and evaluation of the mortality of patients observed in out-
reach at 28 days and 3 months.
Methods: Analysis of patient observation records by the outreach 
intensivist at the ICU, from December 1st 2022 to February 28th 2023. 
The form integrates an algorithm with 5 questions (reversibility of 
the acute illness, purpose of hospitalization in the ICU, comorbidities, 
functional reserve and intuitive planning by the intensivist). In addi-
tion, hospitalization priority is assigned (P1—ICU level III, P2—ICU 
level II, P3—ICU Trial, P4—no ICU indication: too well—TW / too bad—
TB. Analysis of admission decisions in the ICU, mortality rate at 28 days 
(M28) and at 3 months (M3M).
Results: The outreach intensivist was requested on 203 occasions 
(daily average of 2.3 occurrences/day). The main observation sites 
were the emergency room (43%) and the wards (34%). Most requests 
occurred during the day (8am–8  pm; 73%). The median age of the 
patients observed was 71  years, 59% male, mostly due to medical 
pathology (68%), with acute reversible disease (68%) and with good 
functional reserve (62%).
P1 was attributed to 36.9% of the patients, P2 to 3.9%, P3 to 2.5% and 
P4 to 56.6% (TW 20.7%; TB 36.0%). M28 was 45.3% (P1: 34.6%; P2: 
25.0%; P3: 80.0%; P4-TW: 9.5%; P4-TB: 76.7%) and M3M of 50.2% (P1: 
40.0%; P2: 37.5%; P3: 80.0%; P4-TW: 14.3%; P4-TB: 80.8%).
Both M28 and M3M increased with the degree comorbidities decom-
pensation, with M3M of 54.7% in patients with decompensated 
comorbidities and 75.0% in those with advanced disease. Functional 
reserve also negatively influenced both mortality rates, reaching 
55.8% in partially dependent patients and 84.2% in totally dependent 
patients (M3M). There was agreement between 28-day and 3-month 
mortality and the physician’s intuitive prognosis in 82.6% of cases.
Conclusions: Despite the complexity of the decision to admit patients 
to an ICU, our evaluation algorithm correlated well with hospital 
mortality. The reversibility of the acute illness, the functional reserve 
and the comorbidities have an impact on the prognosis and must be 
taken into account when making the decision. There was agreement 
between mortality and the intensivist’s intuitive prognosis.
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Introduction: Infective endocarditis (IE) is an infection of the endothe-
lium of the heart. Patients with the most severe forms of IE demand 
intensive care management and its characteristics are not so well 
described, namely complications and prosecution with established 
guidelines. 1,2
Objectives: Characterization and profile the population of critically ill 
patients with a diagnosis of IE admitted to our intensive care unit (ICU).
Methods: Cross-sectional investigation including all possible and defi-
nite IE cases among patients aged eighteen and over who were admit-
ted to an ICU of a tertiary university hospital between January 2017 
and March 2022.
Results: Forty-three patients were included with a mean age of 
67 ± 16 (72% male). A definitive and possible diagnosis of IE (applying 
Duke Criteria) were made in 83.7% and 16.3% of the patients. Mean 
SOFA at admission was 9.56 and mean SAPS II was 59.72. Mean length 
of stay in the ICU was 13,60 days. In-hospital and six-month mortality 
rate were 39.5% and 60.5%, respectively. IE was considered hospital-
acquired in 62.8% of the patients and community-acquired in 37.2% 
of the patients. Risk factor prevalence for IE were central venous cath-
eter for more than 10  days (25.5%), recent immunosuppressive drug 
treatment (14%), regular dialysis program (14%), valve abnormalities 
(11.62%) and poor metabolic control (HbA1c > 7%) in patients with 
diabetes (11.6%). Most patients presented with shock (79.1%), respira-
tory failure (79.1%) and fever (58%). Vascular phenomena were present 
in 46.5%, with major arterial emboli (14%) being the most common. 
Echocardiographic findings showed valvular regurgitation in 46.5% of 
patients and decreased systolic function in 53.5%. Methicillin-sensitive 
Staphylococcus aureus was the predominant pathogen identified 
(34.9%). Applying current guidelines, surgical therapy indication was 
present in 39.5% of the patients, but only 3 patients (7%) were effec-
tively submitted to surgery, with recent stroke being present as a con-
traindication in 2 patients.
Conclusions: In our cohort of critically ill-patients with a diagnosis of 
IE, mortality directly related to theprimary diagnosis was very high. 
This data might suggest that current guidelines for the treatment of 
IE, namely those concerning surgical recommendation, are not entirely 
adequate for patients with the most severe forms of the disease.
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Introduction: Patients suffering from intracerebral hemorrhage (ICH) 
with intraventricular hemorrhage (IVH), a devastating neurologi-
cal condition associated with high rates of morbidity and mortality. 
In severe IVH with obstruction of the third or fourth ventricles, the 
placement of an external ventricular drain (EVD) can help lower raised 
intracranial pressure, the literature shows this reduces mortality, but 
poor outcomes remain a commonplace. Therefore, treating IVH may 
be a beneficial therapeutic target.
Objectives: We attempted to achieve an alternative for standard 
external EVD for IVH. A self-irrigation and drainage intraventricular 
catheter may be a good alternative for a standard EVD since it seems 
to avoid most of the difficulties present while using an EVD.
Methods: A retrospective observational cohort study of adult patients 
with IVH treated with IRRAFLOW® self-irrigation and drainage ther-
apy, in our Intensive Care Unit (ICU) of a tertiary center in Portugal, 
between November 2020 and February 2023. Determination of intra-
ventricular pressure is made in real time through the IRRAFLOW® dou-
ble lumen catheter.
Results: We present 8 cases of IRRAFLOW® use in critical ill patients 
admitted with IVH in our ICU. In all of them, Ringer lactate was used 
for irrigation and high irrigation rates were used during the first days. 
We have controlled the positioning, hematoma or clot formation and 
hydrocephalus with serial neuroimagiologic control, throught the 
patient during ICU stay. All of the patients were submitted to serial 
biochemistry and microbiologic cerebrospinal fluid (CSF) control to 
rule out infection and control the CSF characteristics. Multimodal 
neurologic monitoring was performed in every patient. From the 8 
patients admitted with IRRAFLOW®, 2 were female and 6 were male, 
with a median age of 55 (interquartile range, IQR 40–71) years old. The 
etiology of the ICH was arteriovenous malformations in 3 cases and 
spontaneous intracerebral hemorrhages in the 5 remaining patients. 
At the ICU admission, median initial Glasgow Coma Scale (GCS) was 8 
(IQR 7–9). The median of days with IRRAFLOW® catheter was 11,1 (IQR 
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8–13) days. ICU length of stay was 19,8 (IQR 18.5–23) days. ICU mortal-
ity rate was 12,5% (only 1 patient) and mortality at 6 months was 25% 
(2 patients). At hospital discharge, 2 patients presented with GCS of 15, 
2 with 10t, 1 with 9 and 2 with 6t. Follow-up at 6  months was done 
with 3 patients with Glasgow Outcome Scale (GOS) of 5. None of the 
catheters were complicated by obstruction or infection, and none of 
the presented patients needed ventriculoperitoneal shunt after IRRA-
FLOW® removal.
Conclusions: Intraventricular hemorrhage remains a devastating clini-
cal condition with a terrible outcome. A self-irrigation and drainage 
intraventricular catheter appears to be safe and may be a good alter-
native for a standard external ventricular drainage in patients with 
severe IVH and at big risk of hydrocephalus. More experience is neces-
sary to take more conclusions and to put this novel approach in the 
therapeutic scenario of IVH.
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Introduction: The COVID-19 pandemic has presented extraordinary 
challenges to the healthcare systems worldwide. The high transmissi-
bility and severity of the disease have required the rapid development 
of effective management strategies to reduce morbidity and mortality. 
Inflammatory biomarkers have emerged as an important tool in guid-
ing clinical decision-making in COVID-19. They provide valuable infor-
mation on disease activity, severity, and response to therapy, enabling 
clinicians to tailor treatment to individual patients.
Objectives: To explore the relationship between inflammatory and 
immunological indicators routinely utilized in clinical practice and out-
comes in patients with severe coronavirus disease (COVID-19).
Methods: We performed a prospective observational study in the 
Intensive Care Unit (ICU) of a university hospital in Spain. Inclusion 
criteria: polymerase chain reaction (PCR)-confirmed SARS-CoV-2 
infection with symptoms of COVID-19, time from positive PCR to ICU 
admission less than 14  days, and mechanical ventilation more than 
48  h. Exclusion criteria: positive SARS-CoV-2 PCR without COVID-19 
or need for MV due to causes other than COVID-19. Inclusion period: 
01/11/2021 to 28/02/2022. Analytical determinations were performed 
on days 5, 15, and 25 of ICU stay and were compared between survi-
vors and non-survivors. The patients were followed-up for a maximum 
of 90 days. The results are expressed as median (interquartile range) or 
frequency (%). We applied the Mann–Whitney U test for comparisons.
Results: From 52 eligible patients with positive SARS-CoV-2 PCR 
admitted to the ICU during the study period, 35 met the inclusion cri-
teria: age 60 ± 9 years; 77% male; APACHE-II 13 (11–18); 100% received 
mechanical ventilation, with a duration of 23 (12–41) days; 28.5% 
required veno-venous extracorporeal membrane oxygenation (ECMO), 
with a duration of 19 (12–46) days; 90-day mortality was 17%. The 
inflammatory and immunological profile is described in the Table.

ICU day 5 ICU day 15 ICU day 25

Survivors Non‑
survi‑
vors

p Survi‑
vors

Non‑sur‑
vivors

p Survivors Non‑sur‑
vivors

p

Ferritin, ng/
ml

655 (362–
1047)

1391 
(527–
1695)

0.09 424 
(308–839)

1070 
(866–
2963)

0.02 403 (275–636) 1398 
(869–
2036)

0.01

Triglycerides, 
mg/dl

197 
(143–279)

198 
(84–273)

0.65 199 
(153–252)

204 
(89–250)

0.68 190 (175–271) 555 
(146–588)

0.38

Interleukin 6, 
pg/ml

15 (7–89)21 (9–70) 0.57 22 
(10–50)

92 
(74–139)

0.02 6 (2–11) 77 
(15–190)

0.08

Total 
immuno-
globulin G 
(IgG)

830 
(668–908)

544 
(514–
832)

0.41 708 
(584–843)

832 
(649–
1010)

0.29 673 (554–851) 951 (640–
1075)

0.33

Total 
immuno-
globulin 
M (IgM)

94 
(67–140)

79 
(65–135)

0.76 88 
(62–123)

79 
(42–135)

0.77 84 (62–94) 114 
(63–185)

0.32

Anti-S1 IgG, 
AU/ml

6664 
(483–
39,879)

2207 
(451–
8560)

0.43 10,243 
(2605–
39985)

8863 
(5075–
14561)

0.73 6474(5465–
40,000)

17,017 
(2783–
19,061)

0.95

Anti-N IgG, 
AU/ml

3.4 
(1.5–5.9)

4.7 
(4.6–6.3)

0.14 6.3 
(5.2–7.1)

5.7 
(5.2–6.9)

0.74 6.6 (6.1–7.4) 7.7 
(4.6–7.9)

0.55

Conclusions: In our study, patients with severe COVID-19 who died 
before 90 days had significantly higher levels of ferritin on ICU days 15 
and 25, and significantly higher levels of interleukin 6 on ICU day 15. 
Triglycerides, humoral immune response markers, and antibody levels 
against SARS-CoV-2 did not correlate with survival status.
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Introduction: Information on right ventricular (RV) response dur-
ing weaning from mechanical ventilation is limited. Recent advance-
ments in cardiovascular imaging, namely the use of two-dimensional 
speckle-tracking echocardiography (2DSTE), have provided novel 
parameters such as RV free wall strain (RVFWS) that that outperform 
conventional echocardiography measurements in the estimation of RV 
systolic function.
Objectives: We investigated RV function during weaning from 
prolonged mechanical ventilation in tracheostomized patients, 
comparing a high flow oxygen treatment (HFOT) system, through tra-
cheostomy, with conventional T-piece oxygenation. Both conventional 
echocardiography and RV-2DSTE were used.
Methods: Patients underwent a 30-min spontaneous breathing trial 
(SBT), randomly conducted with either standard oxygen via T-piece, or 
by HFOT delivered via tracheostomy, followed by a washout period of 
15  min on mechanical ventilation and 30  min receiving oxygen with 
the other modality. Blood gases, hemodynamic and respiratory meas-
urements, i.e., breathing frequency (f ) and tidal volume (VT) measured 
with a handheld Wright’s spirometer through the endotracheal tube. 
Echocardiography was performed before and at the end of each SBT 
phase. Α repeated SBT was performed on the following day with the 
opposite order of the respiratory support modality.
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Results: Nine patients (median age 64 [52.5–70.0], 66% males) in 
whom 14 SBT sessions were completed uneventfully, were included 
in the analysis. During SBTs, PO2/FiO2 and VT did not change whereas 
f/VT ratio increased compared to mechanical ventilation [57 (44–68), 
62 (47–77) versus 41 (35–56) breaths/min/L on HFOT, T-piece and 
mechanical ventilation respectively, p = 0.004]. RVFWS median val-
ues on mechanical ventilation, HFOT and T-piece were 22.3%, 25.0% 
and 24.6%, respectively. There was no statistically significant differ-
ence in conventional echocardiography parameters of RV function as 
well as in RVFWS among mechanical ventilation, HFOT and T-piece 
[F (2,26) = 0.654, p = 0.568]. Similarly, there was no significant dif-
ference among mechanical ventilation, HFOT and T-piece in basal [F 
(2,26) = 1.048, p = 0.365] and medial [F (2,26) = 0.737, p = 0.488] RV 
strain. Higher absolute RVFWS values (i.e., lower strain) along with the 
absence of conventional variables of RV dysfunction on mechanical 
ventilation were associated with weaning success within the next 24 h 
[χ2 (1) = 5.531, p = 0.019].
Conclusions: RV function, as assessed by both conventional echo-
cardiography and 2DSTE, was maintained during successful SBTs 
supported either by HFOT or conventional oxygenation via T-piece. 
Moreover, a lower baseline right ventricular strain was independently 
associated with weaning success.
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Introduction: The quality of critical care support can have profound 
implications on long-term health outcomes and costs (1, 2). Criti-
cal care decision making within daily workflow is generally centred 
around current acute pathophysiology, clinical problems and immedi-
ate priorities. At ward rounds, static pathophysiology may be empha-
sized over the cumulative impact of critical care on patients or formal 
assessment of reversibility. Here, we describe the development of a 
new paradigm in critical care observations which use patient-centered 
parameters to highlight the cumulative impact of critical care. We fur-
ther explore the views of patients and interprofessional staff around 
the potential benefits of such observations and support for a future 
cluster-randomised step-wedge trial.
Methods: Research/QI approval was gained to develop cumulative 
impact observations using existing heathcare record data entry. The 
general data protection act was followed.
Mixed methods observational techniques were used to generate a 
list of patient-centred cumulative impact observations using round 
Tables, interviews and surveys. Delphi methodology was used to refine 
and rank a list of cumularive impact observations,
The calculations and SQL reporting functionality of a Best-Of Breed 
clnical data management system (Intellivue Critical Care and Anaes-
thesia, Philips Heathcare) were used to automatically generate the 
requested list of cumulative impact observations on the system flow 
sheet.
Feedback on the potential benefits and utilisation from 234 staff and 
34 patients were obtained after a 6 month period of deploying the 
observations.

Results: Delphi-derived cumulative impact observations were:
Cumulative radiation exposure (years of back ground radiation equiva-
lent); cumulative blood loss on litres (from tests/procedures); cumula-
tive hypnotics/ analgesics-opiates-paracetamol/ pressors/antibiotics; 
antibiotics beyond prescribed duration; days of ventilation; days of 
renal replacement; days cardiovascular support; days of delirium; days 
of moderate or severe sleep disturbance; days of non-mobilisation 
from bed; days of uncontrolled pain (CPOT scoring); days of no speech; 
days of no oral fluids/food.; SOFA Score-daily and cumulative days of 
non-improvement.
The five top benefits from staff were vasopressor load, days of antibiot-
ics beyond prescribed course; days of delirium; days of non-improved 
SOFA score and days of blood glucose outside target range. The five 
top benefits from patients who were interviewed were days of uncon-
trolled pain; days of delirium; total radiation exposure; days that not 
able to take oral fluids; and days of poor quality sleep.
Figures 1 and 2 illustrate typical cumulative impact observations from 
two different anonymised patients in critical care.
All healthcare professionals and patients interviewed indicated that 
cumulative impact observations have the potential to improve the under-
sytanding of critical care consequences on patients. 83% of healthcare 
professionals and 92% of patients believed that this understanding could 
be linked to improved quality of care and potential to improve outcomes. 
There was universal support for a step-wedge randomised controlled trial.
Conclusions: We were able to develop a list of twenty patient-cen-
trered observations. Further observations may be important, using 
the same principles and digital design. The cumulative impact obser-
vations were widely supported by both patients and staff and may 
form the basis of an important step-wedge randomised controlled 
trial in the future to provide clinically important benefits. We believe 
that cumulative observations provide a new paradigm for critical care 
observations that could be translated across healthcare settings, and 
provide improved insight into the consequences of critical care sup-
port for patients, and potentially improve the quality of supportive 
care and reduce healthcare costs.

Figure  1 (abstract 001408) Cumulative impact observations from 
patient 1

Figure  1 (abstract 001400) Cumulative impact observations from 
patient 2
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Introduction: The COVID-19 pandemic has had a significant impact 
on global health, with high morbidity and mortality rates, particu-
larly in patients requiring admission to the Intensive Care Unit (ICU). 
The development of effective vaccines has provided hope in control-
ling the spread of the virus and reducing the burden on healthcare 
systems. Vaccination against SARS-CoV-2 has been shown to be highly 
effective in preventing severe illness and hospitalization. However, 
the impact of vaccination status on clinical outcomes in patients with 
severe coronavirus disease 2019 (COVID-19) requiring ICU admission 
remains uncertain.
Objectives: To evaluate the influence of SARS-CoV-2 vaccination sta-
tus on the development of complications and clinical outcomes in 
patients with severe COVID-19.
Methods: We conducted a prospective observational study in 
the ICU of a university hospital in Spain. We included patients 
with confirmed COVID-19 diagnosis (molecular identification of 
SARS-CoV-2 with presence of symptoms), requiring mechani-
cal ventilation for more than 2  days. We excluded patients with 
a SARS-CoV-2 test without COVID-19, or need for mechanical 
ventilation due to causes other than COVID-19. The inclusion 
period corresponded with the sixth wave of the disease in Spain 
(11/2021 to 02/2022), when the Omicron variant predominated. 
We measured IgG-class antibodies against S1 and N proteins of 
the virus on ICU days 5, 15, and 25. The results are expressed as 
mean ± standard deviation, median (interquartile range), or fre-
quency (%). We applied χ2, Student’s T-test, or Mann–Whitney U 
test, as appropriate.
Results: We enrolled 35 patients during the study period, with a 
vaccination rate against SARS-CoV-2 of 45.7% (44% Comirnaty™, 
19% Vaxzervia™, 19% combination of several, 12% Spikevax™, 6% 
others). Time from vaccination to microbiological diagnosis 150 
(70–172) days. The temporal evolution of antibody titers is shown in 
the Table.

Vaccinated patients Non vaccinated 
patients

p‑value

Anti-S1 IgG, AU/ml

ICU day 5 26,197.2 ± 5141.1 5831.6 ± 2715.8  < 0.01

ICU day 15 25,292.5 ± 5279.3 10,347.7 ± 3104.1 0.02

ICU day 25 26,002.2 ± 5535.3 4864 ± 1116.9  < 0.01

Anti-N IgG, AU/ml

ICU day 5 3.4 ± 0.6 4.2 ± 0.6 0.31

ICU day 15 5.33 ± 0.7 5.9 ± 0.5 0.43

ICU day 25 6.0 ± 0.9 6.6 ± 0.3 0.55

Clinical characteristics of vaccinated vs. non vaccinated patients: 
age 59.3 ± 1.9 vs. 61.3 ± 2.4 years old, p = 0.78; male sex 75 vs. 79%, 
p = 0.78; APACHE-II 13.5 (11.5–19) vs. 13 (11–18), p = 0.73, length of 
mechanical ventilation 23.5 (6.5–50) vs. 23 (15–30), p = 0.73; ICU length 
of stay 29.5 (8–53.5) vs. 26 (17–50) days, p = 0.87; time to negative 
SARS-CoV-2 test 27.5 (20.5–52.5) vs. 30 (19–39) days, p = 0.57; hospital 
mortality 12.5 vs. 31.6%, p = 0.18.
Complications in vaccinated vs. non vaccinated patients: hospital-
acquired infection 56.3 vs. 94.7%, p < 0.01; delirium 62.5 vs. 42.1%, 
p = 0.23; ICU-acquired weakness 56.3 vs. 47.4%, p = 0.60; thrombosis 
25 vs. 42.1%, p = 0.29; pulmonary fibrosis 12.5 vs. 21.1%, p = 0.50.
Conclusions: The vaccination rate in severe COVID-19 patients admit-
ted to the ICU was low. Vaccination was associated with a significantly 
higher titer of anti-S1 IgG and a lower incidence of nosocomial infec-
tions. Mortality was higher in unvaccinated patients, although the 
strength of this association was not statistically significant.
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Introduction: Extracorporeal cardiopulmonary resuscitation (ECPR) 
is an advanced treatment option for out-of-hospital cardiac arrest 
(OHCA) patients. Hemoglobin (Hb) plays a crucial role in oxygen trans-
port and tissue perfusion, and previous studies have reported an asso-
ciation between Hb levels and survival outcomes in OHCA patients. 
However, there is limited information on this relationship in OHCA 
patients undergoing ECPR.
Objectives: This study examines the association between lower 
Hb levels during hospitalization and survival in OHCA patients who 
underwent ECPR.
Methods: We conducted a post-hoc analysis of the multicenter retro-
spective observational cohort SAVE-J II study, including adult OHCA 
patients aged 18 years and over admitted alive for at least 3 days after 
being introduced to ECPR between January 2013 and December 2018. 
The primary outcome was 28-day all-cause mortality. Propensity score-
weighted analysis was used to account for potential confounders.
Results: The final analysis comprised 630 patients, with a 28-day mor-
tality rate of 43.3%. Non-survivors had significantly lower Hb levels on 
ICU day 0 and 1, and lower mean and lowest Hb levels during the first 
3  days than survivors. In multivariate logistic regression, the lowest 
Hb level and the lowest Hb range ≤ 7 g/dL were independent predic-
tors of 28-day mortality, with adjusted odds ratios of 0.85 per 1.0  g/
dL increment (95% CI: 0.76–0.96) and 2.50 (95% CI: 1.27–4.91), respec-
tively. After propensity score weighting, the 28-day survival time was 
significantly worse in patients with the lowest Hb range ≤ 7 g/dL.
Conclusions: Lower Hb levels during the first 3  days of hospitaliza-
tion were independently associated with increased 28-day mortality 
in OHCA patients undergoing ECPR. These findings suggest that moni-
toring and optimizing Hb levels in the early phase of hospitalization 
may improve survival outcomes for this patient population.
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Introduction: Intensive care unit (ICU) patients were shown to have 
poor quality of sleep over the last three decades. However, to improve 
the sleep distortion in critical patients remains challenging. The aim of 
this study is to investigate the impact of continuous quality improve-
ment on sleep distortion in critical patients in critical patients.
Methods: All consecutive patients form 2019–2021 in 6 adult ICUs 
were enrolled. The key interventions include novel sacral suspended 
decompression recumbent care, simple air pressure turning device, 
remote warning care system and using big data to monitor critical 
care warning indicators. The patients were divided into three peri-
ods: pre-intervention period from Jan to Dec 2019, intervention 
period from Jan to Dec 2020, and post-intervention period from Jan 
to Dec 2021.
Results: The sleep assessment ratio improved from 49.0% in pre-
intervention period, to 67.5% in intervention period and to 95.1% in 
post-interventional period (p < 0.0001). The good quality sleep ratio 
improved from 70.4% in pre-intervention period, to 74.2% in interven-
tion period and to 87.8% in post-interventional period (p < 0.0001). 
Average ICU stay decrease from 7.9  days to 6.9  days after interven-
tion (p < 0.05). The incidence of ventilator-associated pneumonia 
decreased from 0.7‰ to 0.4‰ (p < 0.05). The mortality decreased 
from 7.6‰ to 5.2‰ (p < 0.05).
Conclusions: The study showed that implementation of continuous 
quality improvement using novel critical care system could increase 
sleep assessment ratio and good quality sleep ratio, and reduce aver-
age ICU stay. Furthermore, the incidence of ventilator-associated 
pneumonia and mortality also improved.
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Introduction: In the intensive care unit (ICU), the clinical gestalt is an 
important part of the daily clinical examination physicians perform on 
critically ill patients. The clinical gestalt, at least unconsciously, affects 
physicians’ patient assessment, clinical decisions, and treatment [1,2]. 
However, the association between objective clinical measurement of 
clinical gestalt and multi-organ failure in the ICU remains unknown, 
and if such an association is independent of laboratory and clinical ICU 

variables, it could provide evidence for the application of the clinical 
gestalt in clinical practice [3].
Objectives: To study whether the clinical gestalt is associated with 
multi-organ failure defined by the maximum Sequential Organ Failure 
Assessment (SOFA) score during the first 7 days of patient’s stay in the 
ICU.
Methods: This study is part of the Simple Intensive Care Studies-II 
(SICS-II, NCT03577405), a single-center prospective cohort study [4]. 
All adult patients acutely admitted to the ICU between March 26, 2019, 
and July 10, 2019, were included. The clinical gestalt was assessed 
within three hours of admission using pictograms depicting the 
patient’s facial expression (Figure 1), along with the SOFA score. Uni-
variate, multivariate, and longitudinal analyses were performed.
Results: The study included 228 consecutive adult patients (median 
age, 64  years) acutely admitted to the ICU, of which 47% were 
mechanically ventilated. Fourteen patients (18%) with a pale face 
died in-hospital. Patients with their eyes open, has a lower SOFA score 
than patients with their eyes slinked (1.8 point; 95%CI 0.3–3.4), slum-
bered (1.5 point; 95%CI 0.3–2.6), closed (1.9 point; 95%CI 0.8–3.0), or 
ventilated (2.2 points; 95%CI 1.3–3.0) (Table  1). The maximum SOFA 
score was present at 1.7  days (SD ± 1.0), with a mean of 6.0 points 
(SD ± 3.3). SOFA score was significantly different between gestalt 
categories.

Table 1  (abstract 001412)    Distribution of the different pictograms

Open
 (1, 6, 11)

Slinked
 (2, 7, 12)

Slumbered
 (3, 8, 13)

Closed
 (4, 9, 14)

Ventilated
 (5, 10, 15)

Total

T † % T † % T † % T † % T † % T † %

Vasocon-
stricted

(1–5)

7 0 - 7 2 29 11 2 18 11 2 18 44 8 18 80 14 18

Normal
 (6–10)

7 0 - 14 1 7.1 16 0 - 20 2 10 48 9 19 105 12 11

Vasodilated
 (11–15)

10 1 10 4 0 - 4 1 25 10 1 10 15 0 - 43 3 7.0

Total 24 1 4.2 25 3 12 31 3 9.7 41 5 12 107 17 16 228 29 13

T: number of observations, + died in hospital

Conclusions: The clinical gestalt, particularly the state of the patient’s 
eyes, may serve as a non-invasive marker for organ failure risk in criti-
cally ill patients. These findings highlight the potential importance 
of the clinical gestalt in the ICU and suggest the need for further 
research to validate these results and explore their potential clinical 
implications.

Figure  1 (abstract 001412) Design of clinical gestalt pictograms 
used in this study
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Introduction: Staff experience is critical to the quality of healthcare, 
and an important outcome in and of itself. COVID-19 placed unprec-
edented demands on critical care units in the UK and globally, with 
profound changes to the way NHS staff had to work. By understanding 
staff experiences we can learn lessons to inform how staff aare sup-
ported in critical care and plan for future large-scale challenges such 
as a pandemic.
Objectives: To understand, through a sociological lens: the experi-
ences of frontline NHS staff in critical care in dealing with changed 
working conditions during the COVID-19 outbreak, to learn from front-
line staff’s accounts to improve pandemic response in critical care and 
finally to understand how can frontline NHS staff working in critical 
care be supported now and into the future.
Methods: We undertook semi-structured telephone interviews with 
40 staff across 4 hospitals in Scotland and England. We employed pur-
posive sampling to include critical care trained and redeployed staff, 
including nurses, medical staff, allied health professionals and ancil-
liary staff, e.g. ward clerks. We sought a breadth of experience in terms 
of age, gender, ethnicity, and experience working in critical care. we 
adopted Rapid Analysis techniques, informed by sociological theory.
Results: We identified six key themes: Learning & Preparation, Adjust-
ing to new working, Information, Practicalities of Care, Communica-
tion/End of Life Care and Impact on Self and Wellbeing. These were 
viewed through the theory of Communities of Fate and Place and 
Body in Work, both used in pandemic and disaster sociology, where 
purposeful collective action is undertaken by a group of people facing 
a common or shared crisis situation. These communites of fate, applied 
to COVID-19 and ICU, indicated the structural importance of social 
and organisational working conditions, incluuding resourcing and 
the way surge plans are developed, and how organisations and indi-
viduals respond. We also found that individualised psychology-based 
interventions were likely to be ineffective unless social pre-conditions 

for wellbeing were established Moreover, the ICU does not exist inde-
pendently of the constant embodied work of care and place-making 
which iteratively constitute critical care as a total system of relations.
Conclusions: COVID-19 immeasurably altered working practices in 
critical care and profoundly affected staff physically, mentally and 
emotionally. Analysis through a sociological lens identified how while 
people pull together in a community of fate, the need for adequate 
resourcing in terms of trained staff, appropriate equipment, and psy-
chological support services should be made available to the health 
service to protect staff and mitigate the impact of pandemic-working. 
In addtiion, The ICU has become an increasingly data-driven place, 
meaning it is is all the more important to appreciate how healthcare 
practitioners incorporate new practices—including data practices—
into their existing body work.
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Introduction: Guidelines suggest targeting oxygen saturation 
between 88 to 92%, for COPD patients who are critically ill and need 
oxygen therapy (1). However, whether this more restrictive target is 
superior to a more liberal target is uncertain (2–4).
Objectives: To investigate the effect of restrictive vs liberal oxygen 
therapy in hospital mortality of COPD patients with acute exacerba-
tion who require invasive mechanical ventilation.
Methods: A retrospective cohort was conducted using TriNetX, 
a global health research network including data from 76 Health 
Care Organizations (HCO). The network was searched for people 
aged > 18  years with chronic obstructive pulmonary disease with 
acute exacerbation hospitalized and intubated receiving mechani-
cal ventilation recorded in electronic medical records. The analysis 
included outcomes that occurred in the time window that started 
1 day after the first occurrence of the index event and ended 5 years 
after the first occurrence of the index event. The index event was 
defined as use of mechanical ventilation with SpO2 higher than 93% 
that occurred within 2 months or any instance after diagnosis of hospi-
talized patients with COPD acute exacerbations in Cohort 1. It defines 
the point in time when each patient in the cohort enters the analysis. 
These patients were compared to controls or Cohort 2 with the same 
above index event definition, however with SpO2 higher than 88 and 
lower or equal 92%. Characteristics of the cohorts are balanced using 
propensity score matching with analysis of measures of association 
and survival. Variables used for matching were: age, sex, pneumonia, 
influenza, pleural effusion, pneumothorax, diseases of pulmonary 
intertitium, pneumonitis, ARDS, chronic lower respiratory disease, 
hypertensive diseases, heart failure, cardiomiopathy, atherosclerothic 
diseases, ischemic heart disease, cardia arrythmias, aortic aneurysms, 
disease of pulmonary circulation, cerebral infarction, diabetes mellitus, 
BMI, neoplasms and carbon dioxide.
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Results: After propensity-score matching, 23,013 patients (mean age 
66.4 ± 11.1; 50.4% male) with COPD acute exacerbations treated with 
invasive mechanical ventilation with SpO2 with higher than or equal 
to 93% were compared to 23,013 patients (mean age 66.5 ± 11; 50.5% 
male) with COPD acute exacerbations treated with invasive mechani-
cal ventilation with SpO2 within 88 to 92% as shown in Table 1. 12,329 
patients (53.6%) in Cohort 1 and 12,329 patients (53.8%) in Cohort 2 
experienced the outcome of mortality within 5  years (risk difference 
of − 0.002, 95% confidence interval (CI) − 0.011, 0.007; p = 0.640 and 
relative risk of 0.996, 95% CI 0.979, 1.013). The median survival time 
was 559 days with 29.05% survival probability at the end of time win-
dow in Cohort 1 and 527 days with 28.72% in Cohort 2 with p = 0.051 
(log rank test) and hazard ratio of 0.975, CI 0.951, 1.000; p = 0.206 as 
shown Figure 1.
Conclusions: Liberal oxygen therapy in patients hospitalized receiving 
mechanical ventilation with acute exacerbation of COPD was not asso-
ciated with higher mortality when compared to conservative oxygen 
therapy.

Figure 1 (abstract 001414) Kaplan Meier Survival Curve comparing 
Cohort 1 and 2
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Introduction: The early mobilization of patients in the intensive care 
unit (ICU) was shown to be important in patients’ recovery. The aim 
of this study in to investigate the efficiency of virtual reality (VR) early 
rehabilitation in cardiac intensive care units (CICU).
Methods: The consecutive patients in adult CICU were enrolled. The 
patients were divided into two groups virtual reality (VR) rehabilita-
tion group and control group. The patients in VR rehabilitation group 
received respiratory, functional training with virtual reality (VR). Maxi-
mal inspiratory pressure (MIP), maximal expiratory pressure (MEP), 
SF-36, CICU stay and intubation days were collected.

Results: After VR training, the maximal inspiratory pressure (MIP) 
showed significant improvement (p = 0.0088) and maximal expiratory 
pressure (MEP) also improved significantly (p = 0.0203). Further, VR 
rehabilitation group also had better Barthel index (p < 0.0001), inten-
sive mobility scale (p < 0.0001), shorter ICU stay (p = 0.0063), and intu-
bation days (p = 0.006).
Conclusions: This study demonstrate VR rehabilitation in CICU 
improved exercise capacity, Barthel index, intensive mobility scale, ICU 
stay and intubation days.
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Introduction: The measurement of functional residual capacity 
(FRC) may help optimizing lung protective ventilation in patients 
with acute respiratory distress syndrome, but it is not routinely per-
formed in clinical practice yet (1). Oxygen (O2) washin/washout is a 
simple technique available at bedside to estimate FRC (2). However, 
it relies on sidestream gas analyzers, which lack of appropriate syn-
chronous measurements of flow and gas concentration requiring 
complex calculations to correct for time, gas viscosity and pres-
sure (3–5). Recently, a mainstream oxygen sensor prototype cou-
pled in series with a fluximeter and a very fast time response and 
a good precision has been developed (named Italian Fast OXygen 
sensor—IFOx®).
Objectives: To explore the performance of IFOx® in measuring FRC 
using an O2 washin/washout technique as compared to predicted FRC 
in healthy volunteers.
Methods: Healthy volunteers breathed in an open circuit with IFOx® 
during a 20-min experiment. The study protocol was composed of 3 
phases: (1) basal phase, breathing ambient air (FiO2 21%) for 4  min; 
(2) a washin phase, breathing a gas mixture of compressed air and 
oxygen with an FiO2 of 30% for 8  min; (3) a washout phase, breath-
ing ambient air with an FiO2 of 21% for 8 min. A brief end-expiratory 
pause (3–5  s) between each step allowed to connect/disconnect the 
circuit to a reservoir filled with the 30% O2 70% N2 mixture and reach 
a steady state. Oxygen consumption (VO2) at baseline was measured 
during step1 and then used for the quantification of FRC according to 
Weismann et al. (5). VO2 and FRC measured by IFOx® were compared 
to their predicted values, in all volunteers and stratified by gender. Dif-
ferences were assessed by unpaired Student’s T-test or Mann–Whitney 
U test, as appropriate. Correlation between FRC measured with IFOx® 
and predicted values was expressed with the Pearson correlation 
coefficient.
Results: We enrolled 14 healthy volunteers, 8 female, with an over-
all height of 166 [156;183] cm (median and IQR). As shown in ** 
Figure 1A, the measurement of VO2 at rest did not differ between 
IFOx® and predicted value (i.e. 3.5 mL of O2 per kg of bodyweight) 
(6) either in all volunteers (P = 0.374) or by gender stratification 
(P = 0.602 for females; P = 0.127 for males). Similarly (Figure  1B), 
the estimation of FRC by IFOx® did not significantly differ from 
the predicted value (i.e. 35  mL per kg of predicted bodyweight) 
(7) either in all volunteers (P = 0.418) or stratified by gender 
(P = 0.950 for females; P = 0.189 for males). FRC measured with 
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IFOx® well correlated with the predicted value in all volunteers 
(r = 0.78; P < 0.001).
Conclusions: In this first-in-human study, FRC measured with IFOx® 
sensor prototype showed no statistically significant difference as com-
pared with the predicted values in spontaneously breathing healthy 
volunteers. Further studies may test IFOx® versus other sidestream gas 
analyzers based washin/washout techniques available in mechanically 
ventilated patients with respiratory failure.
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Introduction: Acute kidney injury (AKI) in intensive care unit (ICU) 
is a common problem and is associated with adverse outcomes (1). 
Among other causes, fluid overload (2) and venous congestion (3) 
have been implicated. Venous excess ultrasound (VExUS) grading sys-
tem quantifies Doppler flow patterns of multiple ultrasound findings 
(hepatic veins, portal vein and intra-renal veins) reflecting right atrial 
pressure and venous congestion (4).
Objectives: The objective of this study was to determine whether 
VExUS score and the portal vein pulsatility index (PPI) are associated 
with the occurrence and severity of AKI in a general cohort of critically 
ill patients during the ICU stay.
Methods: We conducted a prospective observational study enrolling 
consecutive patients admitted to the ICU. Measures of venous conges-
tion including hepatic and renal Doppler ultrasound assessments were 
performed within the first 24 h of ICU admission (Day1) and 24–72 h 
after admission (Day 2). Accordingly, VExUS score was calculated. PPI 
was calculated as the ratio between minimal and maximal variation of 
the portal blood velocity over the cardiac cycle. Clinical data including 
serum creatinine and urine output were recorded in order to define 
AKI and AKI stages according to the KDIGO defintion.
Results: From October 2022 to March 2023, we enrolled 66 patients 
(mean age 59.2 ± 15.4 years, 57.6% males), on mechanically ventilation 
because of respiratory failure of various etiologies. In the subgroup of 
patients who did not have AKI on ICU admission (n = 37, 56.1%), 18 
patients (48.6%) developed AKI within 28 days of ICU admission and 
8 (21.6%) required Continuous Renal Replacement Therapy (CRRT). In 
this subgroup, VExUS score on Day 2 was associated at a statistically 
significant level with the development (p 0.029) as well as with the 
severity of AKI (p 0.046). Moreover, in the same subset of patients the 
absolute difference of VExUS score between Day 2 and Day 1 was sig-
nificantly associated with CRRT duration (p 0.0158) whereas the asso-
ciation of PPI value with subsequent AKI development and severity did 
not reach statistical significance.
Conclusions: VExUS score within 24–72  h after ICU admission was 
significantly associated with subsequent AKI development and AKI 
severity suggesting the venous congestion as an important cause or 
contributing factor. Therefore, these tools could provide a potential for 
guiding the clinical management aimed at preventing AKI in critically 
ill, mechanically ventilated patients.
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Introduction: Mechanical ventilation (MV) is frequently applied in the 
management of acute respiratory failure to improve patient outcomes. 
If not adequately monitored, MV has the potential to cause ventilator-
induced lung injury. With over 20% of the patients admitted to the 
intensive care unit being obese, the impact of patients’ weight on 
lung mechanics must be considered when devising a protective strat-
egy for MV. The increased weight on the chest wall in obesity results 
in decreased lung volumes, increasing the risk for airway closure and 
atelectasis, potentially impairing gas/blood matching. Conversely, 
increased weight can be a protective factor by increasing chest wall 
elastance and leading to better gas/blood matching within the lung. 
The effect of obesity on pulmonary gas and blood distribution in 
mechanically ventilated patients has not been previously investigated 
and to what extent MV affects the distribution of gas and blood within 
the lung is generally not monitored in the clinical setting.
Objectives: This study aimed to evaluate the effect of obesity on 
pulmonary gas and blood distribution using dual-energy computer 
tomography (DECT).
Methods: This prospective single-center study included patients older 
than 18  years with severe COVID-19, admitted to the intensive care 
unit at the Uppsala University Hospital, Sweden, and underwent at 
least one chest DECT. Data was collected from April 7, 2020 to Octo-
ber 5, 2021. Patients were divided into three groups according to body 
mass index (BMI): underweight to normal weight with BMI < 25 kg/m2, 
overweight to obese with BMI 25–40  kg/m2, and morbid obese with 
BMI > 40 kg/m2.
For each DECT investigation, 19 equally spaced DECT scans were 
selected between the apex and the diaphragmatic level. Inflation 
and perfusion maps were created for each scan representing the gas 
and blood distribution within the lung. For each map, a Hounsfield 
unit (HU) distribution was analyzed for the whole lung as well as at a 
regional level (10 levels along the gravitational axis). The gas/blood 
mismatch was calculated by comparing the HU distribution of gas 
and blood, where dead space was defined as gas exceeding blood and 
shunt, as blood exceeding gas. This analysis was performed for each 
BMI group separately.
Results: Data was collected for 118 patients and 142 DECT investiga-
tions were analyzed. The BMI > 40 kg/m2 group had less hyperinflation 
in the non-dependent (ND) regions and poorly or non-inflated in the 
dependent regions (D), compared to BMI < 25  kg/m2. BMI > 40  kg/m2 
showed more blood distribution away from poorly or non-inflated 
lung regions thereby, achieving less of a gas-blood mismatch (30%) 
when compared with the other two groups (36%).
Conclusions: This study demonstrated that morbid obesity improves 
gas/blood matching. DECT can be a useful tool, quantifying regional 
dead space and shunt thus providing additional information for a 
more individualized mechanical ventilation.
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Introduction: Mechanical ventilation (MV) induced decrease 
in cardiac output (CO) is commonly attributed to a decrease in 
right ventricular (RV) preload and an increase in RV afterload. 
Moreover, the inspiratory increase in systolic pressure (Δup) is 
attributed to a temporary increase in left ventricular (LV) stroke 
volume (SV).
Objectives: We have hypothesized that MV directly reduces LV filling 
and CO by decreasing the intrapulmonary vascular transmural pres-
sures, which increases the vascular resistance. The phenomenon is crit-
ical in the postcapillary vessels with the lower intravascular pressure, 
where it can lead to postcapillary collapse.
Methods: The hypothesis was validated in normal sheep (N = 6) under 
regular pressure-controlled ventilation (PEEP: 2.4 ± 0.89 cmH2O, driv-
ing pressure: 12.4 ± 0.89 cmH2O; inspiration/expiratory ratio 1:2). The 
effects of MV on pulmonary hemodynamics and cardiac function were 
measured by simultaneous recording of both right and left pressure–
volume loops, utilizing two impedance catheters (CD-Leycom) within 
both ventricles.
Results: The aortic systolic pressure increased during inspiration 
(Δup = 6.36.4 ± 2.38  mmHg), but the peak always occurred before 
end inspiration (blue arrows in the Fig.). The pulmonary artery sys-
tolic pressure also increased during inspiration, despite the promi-
nent inspiratory decrease in RV end-diastolic volume and SV. While 
the RV systolic pressure increased, there was significant decreases 
in the LV end-diastolic volume (EDV) and SV (−  5.57 ± 6.16 [ml], 
−  15.98 ± 19.16 [%]), measured at the time of peak inspiratory 
aortic pressure relative to the end-expiratory values. Interestingly, 
the progressive decrease in LV EDV that was followed by progres-
sive decrease in LV-SV was observed immediately from the begin-
ning of inspiration (red arrow in the Fig). LV filling decreases despite 
the increase in pulmonary artery pressure due to the increase in 
pulmonary vascular resistance. However, the immediate inspira-
tory decline in LV EDV and filling cannot be attributed to the effects 
of MV on RV function, which should appear with some delay. The 
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immediate decrease in LV filling strongly supports the immedi-
ate development of high resistance to flow from intrapulmonary 
postcapillary blood pool due to development of postcapillary high 
resistance to flow. The aortic systolic pressure (Δup, blue arrows) 
increased due to the increase in the intrathoracic pressure, and not 
due to an increase in LV-SV. The progressive decline the LV-SV leads 
to reversal of the trend and to decline in systolic pressure already 
during inspiration.
Conclusions: The inspiratory increase in systolic pressure (Δup) is not 
a reliable hallmark of an increase in LV-SV. MV can decrease the CO by 
increasing the postcapillary resistance which directly diminishes LV fill-
ing, even in the presence of significant Δup. This mechanism is critical 
in planning the optimal MV and oxygen delivery.

Mechanical ventilation (Peep = 2.0, driving pressure = 10.0 cmH2O) 
increases the systolic aortic pressure (Δup, blue arrows) during inspi-
ration. However, there is an immediate decline of LV EDV form the 
beginning of inspiration (red arrow) due to the development of intrapul-
monary postcapillary high resistance to blood flow. All the cardiac cycles 
(thin blue and bold red cycles) were aligned to the intratracheal tube 
pressure (Ptube, red). Pao-Aortic pressure, LVP– LV pressure, LVV- LV vol-
ume, RVP- RV pressure, RVV- RV- volume, Ppl- Pleural pressure (blue).
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Introduction: During the pandemic, intensive care units (ICUs) and 
especially their capacity was a heavily discussed topic in Europe. As 
a result, many European countries have increased their intensive care 
capacities to ensure treatment of all patients with a COVID-19 infec-
tion (Berger et al. 2021). A Belgian analysis, however, revealed that ICU 
organisational characteristics, among other factors, were associated 
with in-hospital mortality (Van de Voorde et al. 2020). This includes, for 
example, ICU overflow and a high proportion of additionally created 
ICU beds (Berger et  al. 2021). As an internationally accepted defini-
tion of intensive care and its organisation and financing is missing, the 
Belgian Health Care Knowledge Centre (KCE) initiated the project "The 
organisation and reimbursement of intensive care in different Euro-
pean countries" which is integrated into a larger study.
Objectives: The aim of the project is to review international models 
for the organisation and reimbursement of intensive care.
Methods: Based on a scoping review a longlist of countries was com-
piled as a first step. For the longlist, we focused on a large regional 
coverage of European countries and further included countries with 
peculiarities in the organisation and remuneration of intensive care 

medicine. As a second step, a set of criteria was defined to select about 
5–7 countries for the shortlist. The final sample includes the following 
countries: Denmark, England, France, Germany, Italy, the Netherlands, 
Sweden. For these countries, an international questionnaire-based 
expert survey has been carried out.
Results: For the countries included, the following main research ques-
tions will be answered:
1. How is intensive care legally defined?
2. How is intensive care organised?
3. How is intensive care reimbursed?
4. Are there internationally defined and available indicators to measure 

outcome quality of ICUs?
Conclusions: The results of this ongoing study should inform decision 
makers to tackle future crises and to improve the organisation and 
reimbursement of intensive care medicine in general.
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Introduction: Acute kidney Injury complicates approximately 5% of 
hospital admissions ad 30% of intensive care admissions.1 Hence, this 
renal dysfunction may result in accumulation of antimicrobial agents 
with resultant adverse effects if not dosed properly.2 The classical dos-
ing of antimicrobials in Intensive care Unit depend upon the estimated 
Glomerular Filtration rate from steady state creatinine clearance equa-
tions namely Cokrauft-Gault, MDRD and CKD-EPI equations which fall 
short in estimating AKI. Kinetic GFR provides a reasonably good esti-
mate of GFR in AKI.3
Objectives: 
1. To assess the concordance—discordance between GFR Estimation by 

K-GFR, MDRD, CG and CKDEPI in AKI Patients.
2. Assess the clinical utility of k -GFR for Dosing Antimicrobials in Patients 

with Acute Kidney Injury Not Receiving Renal Replacement Therapy.
3. As a predictive tool and examine the association of k -GFR to adverse 

renal outcomes compared with measurements to traditional estimate
Methods: This is a prospective multicentric observational study being 
conducted in four tertiary care ICUs of Yashoda hospitals, Hyderabad, 
India. The study period is 2022 December to 2023 April. All AKI patients 
aged 18–70 years admitted to the ICU were included in this study. AKI 
was defines as per AKIN criteria and GFR was calculated on day 1 and 
day 2 of increase in creatinine with Cockrauft-Gault4, MDRD5, CKD-
EPI6 and KeGFR7 equations. The concordance–discordance of eGFR 
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estimated from CG, MDRD and CKD-EPI equations with that calculated 
from KeGFR equation is calculated. The antimicrobial dosing estimated 
from the GFR calculated from CG, MDRD and CKD-EPI equations is 
compared with dosing estimated from GFR estimated from KeGFR 
equation. Prediction of adverse outcomes including requirement of 
renal replacement therapy and in-hospital mortality in AKI patients is 
calculated based on KeGFr and traditional estimating methods.
Results: A total of 311 ICU admitted patients with AKI were included 
in the study. Their concordance–discordance of GFR calculated with 
KeGFR equation with that of traditional methods is as follows.

eGFR estimated on Days 1 and 2 with various formulae

Day Formula mean eGFR p value

Day 1 KeGFR 40.8

CG 43.23 0.153

CKD-EPI 42.8 0.191

MDRD 39 0.22

Day 2 KeGFR 45.4

CG 45.8 0.851

CKD-EPI 44.3 0.563

MDRD 40.9 0.02

Calculated antimicrobial dose with eGFR

Antibiotic day mean 
KeGFr 
dose

mean MDRD dose p value

Meropenem Day 1 2.06 2.01 0.38

Day 2 2.13 2 0.03

Pip + Taz Day 1 10.88 10.73 0.48

Day 2 11.27 10.79 0.02

Teicoplanin Day 1 749.6 747.02 0.82

Day 2 736.3 742.57 0.62

Cef + Sul Day 1 5.37 5.57 0.41

day 2 5.34 5.63 0.57

Colistin (In MU) Day1 5.53 5.47 0.06

Day 2 5.46 5.43 0.81

Conclusions: Kinetic-GFR may be a better method to estimate GFR in 
acutely changing renal function- AKI patients for antimicrobial dosing.
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Introduction: ICU survivors suffer high rates of adverse outcomes, a 
variety of physical, mental and cognitive health impairments, collec-
tively known as post intensive care syndrome (PICS). However, it is 
still not fully clear which factors are associated with the development 
of PICS. Identification and recognition of factors associated with the 
development of PICS potentially facilitates interventions to reduce the 
burden of PICS and thereby may improve patient outcomes. Further-
more, it may support caregivers in communication with patients and 
their relatives.
Objectives: Therefore, we performed a systematic review analyzing 
the QoL of ICU survivors six months or more after their unscheduled 
ICU admission. The aim was to identify factors associated with the 
development of new onset long-term physical, mental and cognitive 
problems.
Methods: Data sources: We searched PUBMED from inception to 
March, 2020.
Study Selection: All prospective observational studies concerning the 
acutely admitted adult ICU patient, describing any domain of Health 
Related Quality of Life (HRQoL) and a follow up of at least six months, 
were selected.
Data extraction: In different phases of the selection process one to 
four reviewers were involved in study selection and risk-assessment. 
For the final selection or the articles, a third and fourth researcher 
joined to reach agreement. Risk assessment was performed using the 
Critical Appraisal Tool for use in JBI Systematic Reviews, Checklist for 
Cohort Studies.
Results: After screening 4715 articles, 54 studies were included. 14 
studies used SF-36/SF-12, 10 studies used EQ-5D-VAS, 6 studies used 
HADS and the remaining studies used other instruments. Further-
more, the timing of evaluation of outcome differed between studies 
evaluating at 3 months up to 2 years. Futher analysis is currently being 
performed.
Conclusions: One of the preliminary conclusions is the large variety in 
used instruments to evaluate long term outcomes which make differ-
ent studies difficult to compare.
Full results will be presented during the congress.
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Introduction: There is limited evidence on long-term post-intensive 
care (ICU) outcomes and investigation of outcome predictors follow-
ing acute kidney injury (AKI) in ICU has been identified as an area for 
further study (1).
Objectives: This study aimed to model the trend of post-ICU discharge 
kidney function in ICU survivors using estimated glomerular filtration 
rate (eGFR) as a measure; compare kidney function in those who expe-
rienced in-ICU AKI to those who did not; and investigate potential risk 
factors associated with kidney function decline in ICU survivors.
Methods: This retrospective observational cohort study identified all 
patients aged 16 or older admitted to two general adult ICUs in the 
West of Scotland between 1st July 2015 and 30th June 2018 who 
survived to 30 days following hospital discharge. Baseline serum cre-
atinine and subsequent values were used to identify patients with 
AKI and calculate eGFR following hospital discharge. Outcomes were 
kidney function following hospital discharge based on eGFR decline, 
difference in decline between AKI and non-AKI patients, and risk fac-
tors which affected this decline. Mixed effects modelling was used to 
control for repeated measures and missing data, and to allow inclusion 
of several exploratory variables.
Results: 3649 patients with a median of 21 eGFR measurements up 
to 2000  days of follow-up were included, with 1252 (34%) experienc-
ing ICU-associated kidney injury. eGFR declined at a rate of −  1.9  ml/
min/1.73m2/year (p-value < 0.001) in the complete dataset. Patients 
with AKI experienced an accelerated rate of eGFR decline of −  2  ml/
min/1.73m2/year compared to a rate of −  1.83  ml/min/1.73m2/year in 
patients who did not experience AKI (p-value 0.007). A past medical his-
tory of diabetes or liver disease was associated with accelerated eGFR 
decline in both patients who did and did not experience AKI. Pre-exist-
ing malignancy and cardiovascular disease were also associated with 
accelerated decline in patients with kidney injury. Length of vasopressor 
support was associated with accelerated eGFR decline in both cohorts.
Conclusions: ICU survivors experienced accelerated decline in kidney 
function regardless of whether they experienced AKI whilst in ICU. Pre-
existing comorbidities and increasing length of vasopressor support 
were associated with accelerated eGFR decline. Long-term follow-up 
is warranted in all ICU survivors to monitor kidney function and reduce 
morbidity and mortality associated with chronic kidney disease.
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Introduction: One in six colorectal cancer (CRC) patients are admitted 
to critical care (1). While many patients have planned admissions for 
post-operative support, around one in ten of all CRC patients require 
organ support (2). Cancer care is assessed by quality performance indi-
cators (QPIs). In this study QPIs were used to compare the cancer care 
of patients by critical care cohort.
Objectives: To explore the impact of critical illness on the manage-
ment of CRC patients with a focus on adjuvant chemotherapy.

Methods: QPI and demographic data for 14,946 patients diagnosed 
with CRC in Scotland between 2013 and 2018 was extracted from 
the CORECT-R data set. Patients were subdivided into 3 critical care 
cohorts: patients who were never admitted to critical care, patients 
who were admitted to critical care but did not receive organ support, 
and patients who received organ support. Data variables were created 
for each QPI and patients were stratified by critical care cohort and 
nature of admission then QPI attainment was calculated.
QPI 11 was examined using stepwise multivariable logistic regres-
sion to determine factors associated with receiving adjuvant chemo-
therapy. Factors significant during univariate analysis (p < 0.1) were 
analysed in an initial multivariate model and then, if still significant, 
put into a final model. This model was used to determine factors sig-
nificantly associated with receiving adjuvant chemotherapy.
Results: Over half (54%) of patients with CRC were admitted to criti-
cal care and 11% of all patients received organ support. Out of the 13 
QPIs and their subdivisions (19 targets overall) elective and emergency 
cohorts respective attainment of the QPIs were 10 and 8 for the no 
critical care cohort, 11 and 9 for the critical care without organ sup-
port group, and 4 and 3 for the organ support group. QPIs 12 and 6 (4 
targets) were assessed without dividing patients by admission nature 
due to small numbers. The no critical care cohort attained 2 targets 
while both critical care cohorts attained 3.
Being admitted to critical care and receiving organ support, along 
with increasing age, socioeconomic deprivation and being admitted 
to hospital were significantly associated with a decreased chance of 
receiving adjuvant chemotherapy. After adjustment, being critically ill 
was significantly associated with being less likely to receive adjuvant 
chemotherapy. This is shown separately for Dukes C cancer and high-
risk Dukes B cancer in  Figure 1.
Conclusions: Critically ill CRC patients have poorer cancer care com-
pared to other counterparts. Given that CRC patients becoming critically 
ill is not a rare occurrence, future research should focus on the impact of 
not receiving adjuvant chemotherapy on mortality and morbidity.

Figure 1 (abstract 001429) Predicted probabilities of patients attain-
ing QPI 11 when adjusted for typical patient. A. Dukes C patients B. 
High risk Dukes B patients. Whiskers denote 95% confidence intervals.
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Introduction: Treatment escalation planning encourages an indi-
vidualised, patient-centred approach to medical treatments rather 
than relying on futile or burdensome protocol-driven interventions. 
Adequate communication of these treatment escalation discussions 
is essential, allowing for greater decision-making security for out of 
hours staff and could reduce the distress which results from providing 
futile, interventionist care.
Objectives: The primary objective was to improve the documentation 
of treatment escalation decisions in this ICU.
Methods: Quality improvement methodology was utilised to develop 
change ideas. Nurses and junior doctors were surveyed to understand 
their current experience regarding treatment escalation documenta-
tion. Key stakeholders were consulted early in the process with change 
ideas including creation of a new ICU-specific Treatment Escalation 
Plan (TEP) proforma and concomitant delivery of multi-professional 
education. We measured the percentage of patients who had a treat-
ment escalation plan clearly documented in the notes to analyse the 
impact of change ideas.
Results: 289 patient’s notes were reviewed using convenience sam-
pling. The results from the initial staff survey demonstrated that prior 
to the project less than one third felt treatment escalation plans were 
clear and easily accessible and over two thirds of staff worried that 
they were not always aware of the most up to date treatment esca-
lation discussions. Baseline data over the first nine weeks confirmed 
these views demonstrating that 17% of patients had documented 
treatment escalation plans. All staff surveyed thought an ICU-specific 
TEP proforma would be useful. Significant improvement in treatment 
escalation documentation was demonstrated with 70% of patients 
having a documented treatment escalation plan following the TEP 
proforma introduction and multi-disciplinary education.
Conclusions: A simple ICU-specific TEP proforma was created with 
early involvement of key stakeholders. This TEP proforma alongside 
multi-professional education significantly improved documentation of 
treatment escalation planning decisions in our ICU.
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Introduction: During the last decades, numerous factors and pre-
dictive mortality scores have been described in patients with acute 
coronary syndrome. Their current validity is in doubt due to changes 
in management in recent years, such as the speed in diagnosis and 
response within the infarction code.
Objectives: To obtain and reassess predictive factors for mortality in 
patients with acute coronary syndrome (ACS) admitted to our unit 
from 2019 to 2021.
Methods: Prospective, observational study conducted on a cohort 
of all patients with a diagnosis of ACS requiring catheterization from 
January 2020 to November 2021. Epidemiological and clinical data, 
several severity scales, as well as related variables and outcomes 
were collected. In the descriptive analysis, quantitative variables were 
expressed as mean with standard deviation (normal distribution) or 
as median with interquartile range (IQR), and qualitative variables as 
percentages.
The predictive factors for mortality were obtained through univariate 
logistic regression without adjustment, and subsequently through 
multivariate analysis from a maximum model that included those sig-
nificant or nearly significant variables (p < 0.1) from the univariate anal-
ysis adjusted for comorbidity and those considered clinically relevant, 
through stepwise selection based on Akaike information criterion.
Results: 155 patients were included in the study. Age was 
63 ± 12  years, and 79% were male. 93.7% had a CFS <  = 3, and 
53% had STEMI. 78% had Killip 1. Mortality in the ICU, at discharge, 
6 months, and 12 months was 5.2%, 5.8%, 11%, and 15%, respectively. 
The ICU stay was 2 days IQR (1–3), and the hospital stay was 4 days IQR 
(3–6).
The following results were obtained in the multivariate analysis at 
twelve months mortality:
apacheii 1.11 (1.03–1.19).
nyha >  = clase2 4.06 (1.23–12.95).
Conclusions: Based on our experience, despite examining multiple 
scores among patients with acute coronary syndrome, the only inde-
pendent predictors of mortality were a prior NYHA score of >  = 2 and 
the APACHE II score at admission.
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Table 1  (abstract 001433) Univariate analysis at several times
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Introduction: Mortality rates after burn injuries remains high (10–
20%) even in well-equipped burn centers. Patients under mechanical 
ventilation (MV) after a burn injury have even higher mortality rates.
Severity scoring systems provide a basis for clinical decision-making, 
having to be based on objective criteria, be accurate and easy to use.
The Belgium Outcome Burn Injury (BOBI) score is a model that pre-
dicts mortality taking into account only three major risk factors: age 
(60 years or more); total burned surface area (TBSA) of at least 40% 
and presence of inhalation injury. The predictive value of this score in 
mechanically ventilated patients is still uncertain.
Objectives: The objective of this study is to access the capacity of the 
BOBI score in predicting in-hospital mortality in patients undergoing 
mechanical ventilation in a Burn Reference Center (BCR).
Methods: Retrospective study including all burn patients admitted 
to a BRC in a five year consecutive cohort (from 2018 to 2022), whom 
needed mechanical ventilation during the episode. Chi-square test 
was used for categorical variables, and analysis of variance for con-
tinuous variables. Binary logistic regression was used to control for 
confounding factors. The accuracy of BOBI score for prediction of in-
hospital mortality was evaluated using the receiver operating char-
acteristic (ROC) curve and computation of the area under the curve 
(AUC).
Results: A total of 151 ventilated patients were include, 68.2% of them 
were males. Mean age was 57.6  years-old. The median TBSA burned 
was 15,5% and 58.3% of the patients were ventilated in a pre-hospital 
set or at admission in urgency room, and for 41.7%, mechanical venti-
lation was initiated during the stay in burn unit.
In this cohort, the median length of stay at the burn unit was 22 days, 
with 13.8 ± 16 days of mechanical ventilation. The mean BOBI score 
was 3 The mortality rate during burn unit stay was 28.9% (43 patients).
After a logistic regression, that controlled for potential confounding 
factors, the predictors of mortality in this cohort were a higher TBSA 
(p = 0.001), the need for antibiotic therapy (p = 0.003) and a higher 
BOBI score (p = 0.001).
Paying attention to the ROC, BOBI score proved to be a good mortal-
ity predictor the predictive value in the burn patients who needed 
mechanical ventilation during their stay at the Burn Unit (AUC 0.733, 
p = 0.001).

Conclusions: In this cohort the BOBI score showed a good predictive 
power when it comes to in-hospital mortality.
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Introduction: Abnormal zeitgebers, such as inadequate lighting con-
ditions in the ICU, are supposed to promote chronodisruption and 
poor outcomes in critically ill  patients1. Cortisol and melatonin levels, 
which follow distinct circadian rhythms in healthy humans, exhibit 
pathological 24 h secretion patterns in ICU  patients2. Studies revealed 
that bright light exposure significantly influences cortisol levels in 
healthy  subjects3,4.
Objectives: To evaluate the effect of different lighting conditions on 
cortisol levels in mechanically ventilated critically ill patients.
Methods: In 2013 we finished rebuilding two 2-bed ICU rooms. 
Among interventions for noise reduction and workflow optimisa-
tion, the modified rooms were equipped with a new light ceiling for 
dynamic bright light therapy. Light intensity was defined by calculat-
ing the circadian effective irradiance (EC) in standard and modified 
rooms. It uses spectral lighting data measured at the patient’s eye 
level, weighted by the action spectrum of melatonin  suppression5. 
We analysed cortisol data from a prospective observational cohort 
study (NCT02143661) approved by the ethical review committee 
(EA1/019/14). Mechanically ventilated patients with an expected ICU 
length of stay > 48  h were included. Amongst others, patients with 
substantial recent ICU exposure and patients who were unlikely to sur- 
vive for 24 h were excluded. Serum cortisol levels were measured for 
a maximum of three 24-h periods (serum cortisol assessment period, 
SCAP-A, -B and -C) every four hours starting at 8am. Differences in 
cortisol levels between patients in standard and modified rooms were 
analysed using multivariate non-parametric covariance analysis of lon-
gitudinal data.
Results: Data from 74 patients (n = 37 standard vs. n = 37 modified 
room) were included in data analysis. Serum cortisol levels under the 
influence of EC were significantly different between patients in stand-
ard and modified rooms during the whole time course of SCAP-A 
(P = 0.0055) and SCAP-B (P = 0.0087) but not for SCAP-C (P = 0.4628). 
Patients in both groups showed systematic time effects for all SCAP’s, 
referring to significant changes in cortisol levels in time (P < 0.0001). 
Significant interactions for all SCAP’s (P < 0.0001) revealed that differ-
ences in cortisol between rooms are not the same over time but vary 
in specific periods (Table  1). There are distinct differences in relative 
effect sizes between rooms during 8am and 4 pm which disappear in 
the evening and night (Figure 1).
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Table 1  (abstract 001438)    Multivariate test statistics of serum corti-
sol under the influence of circadian effective irradiance (EC)

Hypothesis P‑Value SCAP‑A P‑Value SCAP‑B P‑Value SCAP‑C

Difference 
between 
groups during 
entire SCAP

0.0055 0.0087 0.4626

Systematic time 
effect

 < 0.0001  < 0.0001  < 0.0001

Interactions: 
Differences do 
change during 
SCAP between 
groups

 < 0.0001  < 0.0001  < 0.0001

Comparison of cortisol levels between patients in standard (n = 37) 
and modified (n = 37) rooms. SCAP, serum cortisol assessment period: 
A, 1st day of intervention; B, 3rd day of intervention or later; C, 5th day 
of intervention or later.
Conclusions: Lighting conditions significantly influenced circadian 
cortisol levels in mechanically ventilated ICU patients. The 24-h pat-
terns were different for patients with bright light therapy in the modi-
fied rooms compared to patients who received conventional lighting 
in standard rooms. As the modified rooms received various changes 
in design and equipment, observed effects on cortisol levels are not 
solely attributable to the different lighting conditions.

Figure 1 (abstract 001438)   Relative effect sizes of serum cortisol lev-
els under (Ec). SCAP, Serum Cortisol Assessment Period: SCAP-A, inter-
vention or later; SCAP-C, 5th day of intervention or later. Comparison 
of cortisol levels between patients in standard (n = 37) and modified 
(n = 37) rooms.
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Introduction: The relationship between Intracranial Pressure (ICP) and 
sodium disorders is well understood as regarded the role of osmolal-
ity changes in the brain swelling process. The maintenance of plasma 
sodium concentration within a precise range has entered a routine 
practice in the management of Trauma Brain Injury (TBI) in Intensive 
Care Unit (ICU)1. Indeed, among therapies to lower ICP, increasing 
evidence emerges about the administration of hyperosmolar solu-
tions (i.e. hypertonic saline solution). Meanwhile, targeting plasma 
sodium concentration at higher levels has not demonstrated efficacy 
to prevent an increase in ICP 2 rather the acute difference generated 
after administration of hyperosmolar solutions seems to be effec-
tive in lowering ICP 3456. We investigated the association of sodium 
changes during the first week in the ICU defined as trajectories in 
which patients were evaluated for the probability to be allocated since 
admission to the ICU. For each trajectories, we secondarily investigated 
the association with the functional outcome as GOSE at 6 months.
Methods:. Patients from the CENTER-TBI cohort admitted to Intensive 
Care Unit (ICU) who had sodium measure for at least three days within 
the first week were included in the analysis. Candidate models were 
investigated by varying the number and the shape (linear or modeled 
by splines) of trajectories, and the inclusion of baseline covariates on 
trauma severity (e.g. age, pupil’s reactivity, and Glasgow Coma Scale). 
Logistic regression was used to assess the association between identi-
fied patterns and poor neurological outcomes at 6 months.
Results: A total of 1376 patients, with 7040 sodium measurements, 
fulfilled the study criteria. The final model included three sodium tra-
jectories labeled by the degree of sodium increase: “fast-increase” 
(class-1, n = 285.22%), “moderate-increase” (class-2, n = 777.60%), 
and “stability” (class-3, n = 235.18%). Patients were allocated and age, 
pupil reactivity, and Glasgow Coma Scale were selected as predictors 
of a trajectory group membership. The regression model found a sig-
nificant association on poor outcomes only for class-1 compared with 
class-3 (OR = 4.9,95%CI = 2.73–6.81).
Conclusions: In TBI patients admitted to ICU, severity was a predictor 
of their sodium trajectory. The fast increase trajectory was significantly 
associated with unfavorable outcomes reflecting more severe patients 
and, probably, more aggressive treatment should be investigated.

Figure 1 (abstract 001439) Graphical representation of sodium con-
centration (Y [1,]) changes trajectories:“fast-increase” (yellow ines), 
“moderate-increase” (purple lines) and “stability” (blue lines) within the 
first seven days (A[1,]).
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Introduction: Numerous studies have shown beneficial effects of 
quality improvement initiatives (QII) for sepsis (1–6). Surviving sepsis 
campaign guidelines have recommended such initiatives for more 
than 10 years (7); whether these initiatives are applied or not remains 
unknown.
Objectives: The European Sepsis Care Survey was an initiative of the 
European Sepsis Alliance in the aim to investigate the current situation 
of sepsis care in a large sample of European and non-European hospi-
tals. Presence of any kind of sepsis quality improvement initiatives and 
the existence of sepsis mortality recording were part of this analysis.
Methods: Between August 2021 and June 2022, the European Sepsis 
Care Survey investigated structures of sepsis care in acute care hospi-
tals. The used online survey was primary addressed to European hos-
pitals but non-European hospitals were also eligible. Participation was 
controlled by previous registration followed by a personalised invita-
tion. The multidisciplinary cross-sectional questionnaire included 94 
questions, harmonized by a multi-society (ESA, ESICM, ESAIC, ESCMID, 
EUSEM, ESS, ESPNIC and IFA) steering committee. Participating hospi-
tals were grouped according to high- or middle-income countries and 
bed capacity (5 strata by number of hospital beds: 0–250, 251–500, 
501–750, 751–1000 and > 1000).
Results: 970 hospitals from 68 countries were considered for this 
analysis. Of these, 705 (72.7%) hospitals were located in the European 
Union. The distribution of the different hospital sizes is shown in Fig-
ure 1. Overall, 31.3% (276/866) of the hospitals reported QII for sepsis. 
In high-income countries, QII were reported in 28.0% (176/629) and 
in middle-income countries in 39.4% (p < 0.001). Presence of sepsis 
QII differs depending on the hospital size (p = 0.028). A hospital size-
related trend to higher rates of QII was observed in middle-income 
countries, but not in high-income countries (Fig. 2). Recording sepsis 
mortality was reported from 44.4% (431/970) of the hospitals, in high-
income countries in 38.4% (262/682) and in middle-income countries 
in 58.7% (169/288) (p < 0.001). Presence of sepsis mortality recording 
also differed in hospitals of different sizes and between high- and mid-
dle-income countries (Fig. 3).
Conclusions: Sepsis quality improvement initiatives are not wide-
spread, despite longstanding recommendations and numerous suc-
cessful sepsis quality improvement studies in the past (1–6). Hospitals 
with any kind of quality improvement initiative for sepsis were out-
numbered in this large sample of mainly European Hospitals. Percep-
tion is that there are more efforts in larger hospitals in middle-income 
countries compared to high-income countries.
Systematic recording of sepsis mortality as an important indicator of 
quality was scarce, especially in hospitals from high-income countries.

Figure  1 (abstract 001440) Size distribution of participating 
hospitals
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Figure 2 (abstract 001440) Presence of any kind of quality improve-
ment initiative for sepsis

Figure 3 (abstract 001440) Presence of sepsis mortality recording
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